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SINE-WAVE SUBMARINE CABLE 
TELEGRAPHY. 

Dr. Apert C. CreHorE and Dr. George O. 
Squier, Captain in the United States Signal Corps, 
well known through their remarkable polarising 
photo-chronograph, in which, as in their current re- 
corders, use is made of the rotation of the plane of 

olarisation bya magnetic field, have for several years 
en engaged in working out a new system of cable 
telegraphy by means of sine waves. Thanks to the 
generous aid, given by the Commercial Cable Com- 








Letters A, B, OC, D, E, and F. (1) is the dot row, (2) the feed- 
ing row, (8) the dash row, (4) the space row for earthing the 
cable between letters and words. 
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pany who placed two of their cables, the New York- 
Canso, Nova Scotia line, and the Canso-Waterville 
Atlantic Cable, at the investigators’ disposal, the 
work has now been brought to a certain, very pro- 
mising conclusion. The utility and value of the 
new method have been established beyond doubt, 
and we may look forward to having our submarine 
messages transmitted by means of alternating-cur- 
rent dynamos instead of by batteries. We under- 
stand that the cable experiments have, after a period 
of two years, been suspended for the time, to wait 
for the perfection of the apparatus. But Dr. Crehore 
and Captain Squier are sure of the further sympa- 
thetic assistance of the Commercial Cable Company 
and of their staff. We have been favoured with a copy 
of the paper which the investigators have read before 
the American Institute of Electrical Engineers a few 
months ago, and we propose to deal somewhat at 
length with this important communication. 


| In operating a long cable, we employ a primary 
| battery as source of power, and a syphon recorder. 
| A dot is transmitted by a positive current obtained 
| by connecting one battery pole to the cable and the 

other to earth ; and a dash, by a negative current ; 
| the time required for a dot and dash being the same. 
| To separate the several consecutive signals making 
/up @ letter, the cable is earthed during the latter 

portion of each individual signal. The electro- 
| motive force curve of Fig. 1, for transmitting the 
| letters A, B, C shows that the cable is directly 
joined to earth during one-fourth of each signal. 


























The condensers which are generally used at both 
ends of the cable, whether working simplex or du- 
plex, greatly modify the form of the wave applied 
to the cable. In designing any other transmitter, 
it is essential that the combination of impulses 
should remain unaltered, so that no change ie needed 
in the receiving instruments or in the staff. In the 
sine-wave system each signal consists of a single 
sinus or semi-wave of an alternating current, Fig. 2. 
A method of producing such combinations is dia- 
grammatically represented in Fig. 3. The alterna- 
tor rotates continuously, and a wheel W, geared to the 
dynamo shaft, feeds the paper tape T in synchronism 
with the electromotive force. generated, so that one 
semi-wave is produced during the time that the 
tape is advancing a distance equal to the distance 
between the centres of two consecutive feed . holes. 
The transmitting tape is similar to the ordinary 





tape, one row of perforations for dots, another for 





dashes. Brushes make contact through these 
holes, and by giving the holes a proper size, the 
duration of contact can be made equal to the whole 
or any portion of the semi-cycle. The two brushes 
are on the same line across the tape, and are each 
connected to a terminal of the armature winding 
through a divided ring A, which causes pulsations 
of electromotive force to be supplied to the trans- 
mitter brushes P and Q, consisting of successive 
semi-sinuses in the same direction. There is also 
@ continuous ring B, which connects the middle of 
the armature winding with the line. The contact 
S on which the three brushes P, Q, R bear, a cor- 
rugated platinum cylinder, is joined to the earth 
or return. Whenever contact is established on 
the dot side of the tape between S and P, a 
positive sinus is transmitted to the line, and con- 
tact between S and Q transmits a negative sinus. 
The third brush R and a third row of holes 
rovide for the necessary earth connection of the 
ine. 

A sample of the tape is illustrated in Fig. 4, 
where the letters A, B, C are again marked. To 
send a single alternating current to line, it is only 
necessary to perforate dots and dashes successively ; 
but the brushes must be so placed that the contact 
through the perforations shall take place at the 
instant when the current is approximately zero, 
otherwise there will be a disturbance which distorts 
the sine waves. These features will be more fully 
explained later on. 

e brushes are mounted on a carriage, which is 
adjustable along the tape by means of a micrometer 
screw. The adjustment may be made by receivin 
the current from an alternating type on a loca 
syphon recorder, which will draw a smooth sine 
wave when the brushes are in proper position. This 
setting should be made, however, when using the 
actual cable, not with a local circuit, since the cur- 
rent phases differ. 

One peculiarity met in designing a dynamo for 
working long cables is the low frequency required, 
which for an Atlantic line is as low as three or four 
periods, whilst the customary frequencies vary 
from 26 to 150 per second. e increase the fre- 
quency by increasing the number of poles, but we 
cannot go below two poles in decreasing the fre- 
quency. One revolution of the armature in a two- 
pole field gives a complete cycle of the electro- 
motive force; thus the speed of the armature is 
limited to three or four revolutions per second. In 
the armature designed by Doctors Crehore and 
Squier, the reactance, rather than the resistance, is 
the controlling factor, even at these low freauencies, 
in determining the short-circuit current, and it is 
so great that the armatures may be shurt-circuited 
at any moment. The inductance of the whole 
armature is four times that of the half armature, 
the two halves being identical, and the mutual in- 
duction between the two halves is equal to the self- 
induction of one half. Since the electromotive 
force generated by the whole armature is twice 
that of the half armature, it results that the short- 
circuit current of the whole armature is only half 
that of the half armature. 

A shuttle-wound armature gave the electromotive 
force curve of Fig. 5, differing greatly from a sine 
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curve. With drum-wound armatures, very accu- 
rate sine-wave records are obtained by the oscillo- 
graph. The superiority of sine waves for cable 
telegraphy will presently be demonstrated. 

The preliminary experiments were made on the 
Coney Island cable (abbreviated C. I. cable) of the 
Commercial Cable Company, which extends from 
New York City to Canso, in Nova Scotia, and has 
a length of 880. knots. Laid in 1884, it consists of 
several sections of two different types of cable, the 
middle section being 612 knots of E cable, the 
ends D cable. The total ohmic resistance is 
13,700 ohms, the static capacity 231.4 microfarads 
at 75 deg. Fahr. The two types differ as to the 
thicknesses of their gutta-percha insulation, which 
are D 115 lb., E 85 Ib. per knot. The cable is 
fitted for duplex working. In some of the pre- 
liminary experiments, however, the transmitting 
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A. Pointed wave on level resistance. 

B. Pointed wave in apex of ©. 1 cable, transmitting end. 
C. Record of B. at receiving end. 

D. Sine wave in apex of CO, 1 cable, transmitting end. 

E. Record of D. at receiving end. 
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New York end was simplex without condensers, 
whilst the Canso receiving end was left unchanged. 
The relations between frequency, volts impressed, 
and amplitude of the wave records at the receiving 
end were first to be established. It resulted that 
the amplitude of the recorder rapidly diminishes with 
increasing frequency, and that the waves become 
too small and illegible when frequency 7 is reached ; 
increase of the voltage increases the amplitude. 
Fig. 7 reproduces some comparative results. Curve 1 
was obtained with the ordinary automatic Cuttriss 
transmitter and a battery of Fuller cells of 36 
volts ; the double amplitude of the recorder waves 
is 0.11 in. at a frequency 3, and it decreased to 
0.015 in. with the frequency 5.6. Ourve 2 refers 
to the shuttle-wound armature generating the 
pointed wave of Fig. 5. The pressure employed 
was 30 virtual volts Seanees the apex of the bridge 
A (Fig. 6) and earth E ; the curve follows No. 1 





closely. Curve 3 was obtained with the true sine- 
wave alternator,; the curve crosses the other two, 
marking a smaller amplitude at lower, and a larger 
amplitude at higher frequencies than the other 
curves. The true sine wave allows of working with 
higher frequency. The different shapes of the 
waves at the transmitting and receiving ends, 
Fig. 8, are very interesting, and the striking fact is 
established that the received wave is always of the 
sine shape, no matter what shape of alternating- 
current wave was transmitted. The transmitter 
records were obtained by inserting a recorder with 
a very low resistance at the transmitting end, and 
the curve represents the wave as it entered the 
apex of the bridge. 

For the tests on the variations of current and 
phase with the frequency in the transmitting end, 
as well as for the subsequent continual working, 








electromotive force as well as upon the shape of the 
waves. Neither in the battery method, nor in the 
sine-wave transmission is the speed proportional to 
the voltage. The increment becomes less and less, 
as the pressure is increased, until it becomes neces- 
sary to double the volts to gain a few letters per 
minute. Wethus come to one practical limit, 
which is not the same for the battery and the sine- 
wave methods. Before this limit is reached, how- 
ever, there may be other causes which prevent the 
application of high volts. If a fault develops, a 
high potential at that point might cause the com- 
plete interruption of the cable. When such a fault 
is discovered, it is customary to reduce the working 

ressure, lest a breakdown should occur, and the 
ear of high voltage is so great that 50 volts are 
hardly exceeded on most of the actual cables. Yet 
these cables are tested at 5000 volts for half an 
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A. The Outtriss transmitter—battery 36 volts maximum on cable—1658 letters per minute—n = 4.9. 
B. Sine-wave transmitter—30.8 volts maximum on cable—157 letters per minute—n = 4.86. 

OC. Cuttriss transmitter—180 letters per minute—n = 5.61—maximum 36 volts on cable. 

D. Sine-wave transmitter—182 letters per minute—n = 5.66—maximum 33 volts on cable. 


the Commercial Cable Company further placed the | 
Atlantic Cable No. 3, from Canso, Nova Scotia, to | 
Waterville, in Ireland, at the authors’ disposal. | 
This Atlantic cable has a resistance of 4895 ohms, a 
capacity of 914 microfarads, and a length of 2167 
knots. We cannot enter into these experiments | 
and their detailed discussion ; a full explanation 


would require the reproduction of many tables, | safe voltage. 
‘*equivalent voltage” from this point of view 


curves, and formule. One of the chief conclusions | 


hour in the cable tanks. 
of a good cable will withstand as high a pressure 
as will ever be desired in signalling, but no test 
can guarantee the cable from mec 
after it is laid. Since the pressure is limited for 
these reasons, that system will be preferable which 
can furnish a given working speed with the lowest 


The insulating material 


ical injury 


The true definition of the term 


arrived at is that the ratio of the pressure at the | would, then, be such pressures as would equally 
apex to that upon the cable is constant for any strain the insulating material of the cable. 


particular frequency, and independent of the 
seep 
e 


pass to the very important comparison be- upon the time during which that 


The breaking strain of an insulating material de- 


pends, not only on the electric pressure, but also 


ressure is 


tween the electromotive forces employed in the | applied. It is well known that the dielectric of a 
sine wave and in the ordinary battery method of | condenser may break down in time under a pres- 


cabling. The speed 


of signalling, or the number | sure which it has borne for a considerable 
of letters that can be transmitted and received on| When the battery current is suddenl, 


riod. 
applied to 


submarine cables per minute, depends upon the} the cable without condensers, the whole pressure is 
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on the cable during the entire length of the signal, 
whilst with the sine-wave the maximum voltage is 
confined to an instant, and could not be applied 
longer, even if it were desired. It is true, of 
course, that these arguments do not hold for air 
insulation, in which the time factor can be neglected ; 
but they do hold for gutta-percha insulations, and 
in their case careful tests have to be made for each 
particular compound. Voltages are, therefore, con- 
sidered equivalent when the same maximum 
potential between the core of the cable and the 
earth is attained at some instant during each signal. 

The employment of condensers between trans- 
mitter and cable modifies the actual volts supplied 
to the cable in different degrees, according to the 
method of transmission. With sine waves, the 
pressure may be read directly from a voltmeter be- 
tween the end of the cable itself and the earth. If 


we multiply the voltmeter reading by ,/., we get the 
maximum voltage value for the wave. Or if the 
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maximum voltage on the cable is to be 50, then the 


voltmeter should read 50/ ,/. = 35.4 volts. A 
higher pressure than this must, however, be applied 
between the apex of the bridge and the earth, 
because the impedance of the condenser causes a 
drop in the voltage. The apex voltage depends upon 
the frequency and the capacity of the condenser. 
With a battery transmitter, we measure the open 
circuit pressure of the battery. If there is no con- 
denser the full battery pressure will remain on the 
cable during the whole signal, apart from a slight 
fall of potential through the battery. When a con- 
denser is employed and the battery suddenly joined 
to the apex of the bridge, the whole battery pres- 
sure will a6 act, for in the first instant there will 
be no back electromotive force in the condenser. 
That counter electromotive force will rise gradually 
and finally stop the current. But we have the full 
battery pressure at the start. 
_ With a sine wave beginning at zero and increas- 
ing to a maximum, the condenser acquires a charge 
before the maximum point is reached, and the apex 
pressure must, therefore, exceed the cable pressure. 
For these considerations a sine wave which pro- 
duces an electrostatic voltmeter reading of 35.4 
volts between cable and earth is equivalent to a 
battery of 50 volts, whether applied directly to the 
cable or through condensers. Since now the true 
sine waves in the transmitter give records of greater 
amplitude in the receiver than other current shapes 
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of the same voltage, the application of sine waves 
allows of working at higher speeds. The greater 
amplitude in the records signifies that more energy 
is transmitted. We can analyse a wave by Fourier’s 
theorem into a fundamental wave and its harmonics 
of higher frequencies ; but we know from Kelvin’s 
theory that only the fundamental wave will reach 
the far end of the cable with any appreciable effect. 
This is confirmed by the experiments on which the 
curves of Fig. 7 are based. If the fundamental 
had a frequency of 5, the double amplitude of the 
recorder would be 0.065in., which is a working 
value. The first harmonic would have the fre- 
quency 10; but the recorder amplitudes cease to 
be distinguishable with frequency 7. The funda- 
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mental sine-wave component of the battery wav® 
—it will be remembered that all transmitted wave 
come out as sine waves at the receiver end—iS 
therefore alone operative. Fig. 9 represents a 
battery wave and a sine wave of the same maxi- 
mum, but the effective sine wave (curve 3) of the 
battery current is much below the original sine 
wave 1. The upper harmonics of the battery wave 
are useless for signalling, and only serve to intro- 
duce an extra charge into the cable which must be 
relieved during the signals. ; 
This discharge of the cable can be effected in 
various ways. Asa rule the cable is joined to earth 
during the latter portion of each signal, and thus 
the signals are separated as well. e sine wave 
naturally separates the signals. But we must have 
spacing between the letters and words. To provide 
a discharge path, several methods were tried. A 
shunt resistance was directly interposed between 
the apex and earth, supplying an always available 
discharge path. But the generator has, of course, 
to maintain the shunt terminals at the apex 
voltage, and in Atlantic cable practice the value of 
the shunt required for discharge proved so small 
that the additional load on the generator became 
too heavy. : os 
With the large capacity of an Atlantic cable it is 
best to have direct earth connection without resist- 
ance. In the ordinary battery.system the automatic 


to earth. On the sine-wave system the electro- 
magnets of the sounder could be operated by local 
battery power, governed by the perforations in the 
tape. It was, however, found simpler and more 
reliable to do without the sounder ; the sine trans- 
mitter, with its three rows of perforations, does all 
that is required, and dispenses with the four special 
contacts of the sounder transmitter. The sounder 
combination needs six contacts, the sine-wave 
transmitter three, and no special relays, &c., are 
wanted. 

In order to ascertain whether it would be advan- 
tageous to make an earth connection between the 
successive signals of a single letter, a further ring 
was mounted upon the generator shaft, through 
which earth could be made during any portion of 
the semi-cycle. This is equivalent to changing the 
size of the perforations, and less inconvenient than ; 
that procedure. As in all these special tests, the q 
operators at the receiver end were not informed of E 
the changes nor of the object of the experiments. 
The best signals were reported when little or no 
earth was employed between successive signals. It 
was also investigated whether the various letters 
were reproduced with the same distinctness. The 
Morse signals consist either of dots, or of dashes, or 
of both. The letters a, n, k, r, for instance, are so- 
called crosy letters, produced by currents of alter- 
nating polarity, whilst m, g, A have currents of 
one polarity only. Cross-letter words, such as acre, 
nearer, centre, and single-polarity words, like 
should, plow, &c., were arranged in lists, and 
despatched at too high a rate ; the speed was then ; 
gradually reduced. Reestinn these experiments, 
it resulted that cross letters could be read at a : 
considerably higher speed than the others. ' 

In an ideal alphabet every letter should be ; 
equally legible. As a change in the code does not 
recommend itself, the authors attempted to im- 

— the rate of despatch of the one-polarity 

etters by modifying the electromotive force, with- 

out altering anything as regards the cross letters. 

It was done by changing the electromotive force of : 
the second and pi oe sinuses in magnitude. 4 
A certain amount of success was attained; the 

letter h, for instance, now showed first a large dot 

and three smaller ones, and it could be made to ! 
remain on the zero line or descend instead of rising. 

But the improvement was doubtful in the case of 

letters 1 and y, and as another method, making 

use of the battery current, was not wholly success- 

ful either, there seem to be no reasons to com- - 

plicate sine-wave signals. 

Transformers could evidently render good ser- 

vice as sources of power. The authors were not 
aware of the success realised in this country by 
Mr. Dearlove, when they tried a commercial trans- 
former with five separate coils for 1000, 500, 500, 
50, 50 volts respectively. The primary was joined 
to the alternator, the secondary interposed between 
the apex of the bridge and earth. This gives a 
permanent low-resistance earth connection, for 
which no other provision need thus be made. 
The general effect of the transformer is to give a 
natural curb to the impulses, since a single positive 
sinus in the primary produces both a negative and 
& positive sinus in the secon The general 
characteristics of the received records can materially 
be changed at will with the aid of adjustable 
inductances, Atlantic cable messages were sent 
with the transformer on the duplex system. The 
t of transformer was, however, not suited for 
this work ; but readable records were obtained, and 
the authors fully believe in the future of the 
transformer, and also of the condenser for cable 
telegraphy. 

The real test of all innovations is their efficiency 
for continuous work in the hand of average 

























































operators. As the new instruments have been in 
continued use for actual traffic for periods of 
several days at a time, their practical value is 


sufficiently established. Among the radical innova- 
tions we mention the use of small steel brushes for 
making contact, through the tape perforations, with 
a platinum cylinder having a corrugated surface. 
The automatic Wheatstone transmitter makes 
contacts at some distance from the transmitting 
tape, through the intermediation of a system 
of levers; direct sparking in the tape must, 
of. course, be avoided. The alternating cur- 
rent being interrupted always at the zero point, 
much of the objection to the use of brushes falls, 
and that levers are not desirable for Soy trans- 





transmitter is combined with a sounder transmitter 
for disconnecting the battery and joining the cable 





mission, need not be emphasised. The sine-wave 
transmitter removes the necessity of any form of 
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battery power for a cable station. The same arma- 
ture furnishes the power for hand or for automatic 
transmission, and the same convenience for switch- 
ing from one to the other is maintained as at pre- 
sent. The general tendency is against batteries. 

As regards the dis iactiveness of the records, tele- 
graph engineers will find many instructive plates in 
the original paper. We reproduce in Fig. 10 com- 

tive syphon records obtained on the Coney 
sland cable with the Cuttriss transmitter (battery 
power) and the sine-wave transmitter. The Atlan- 
tic cable records of Fig. 1l are equally good. Very 
instructive are, further, the electromotive force 
curves which the authors obtained by shifting both 
the commutator and transmitter brushes. fer- 
ring back to Fig. 3, the diagram of the alternator, 
two additional colle:tor rings, C and D—not shown 
in the diagram, by the way—were placed on 
each transmitter, so that the simple alternating 
current may be drawn directly from the whole 
armature. The rings are connected one to each 
terminal of the armature winding, C being joined 
to segment (1), D to (2) on commutator A. We 
have then on the shaft the divided ring A and 
three collector rings B, C; D. Upon A bear two 
diametrically opposite brushes (3) (4), and upon 
B, C, D the brushes (5) (6), (7). Fig. 12 shows 
electromotive force combinations by joining any two 
of the five brushes. When the commutator brushes 
(3) (4) are set in neutral position, curves 4 indicate 
the electromotive force resulting when we join (3) 
and (5), and (4) and (5) ; they are rectified electro- 
motive forces of the half armature, and this combi- 
nation was used for cable signalling. Figs. 13, 14, 
and 15 belong together. In Fig. 13 the commuta- 
tor brushes (3) (4) are in the normal or-zero position 
of commutation. Each curve of the series in Fig. 
14—-we reproduce two of the original eight—begins 
and ends with the simple harmonic electromotive 
force, the succeeding curves representing the effect 
of shifting the transmitter brushes P and O jj, of a 
cycle longitudinally along the tape by means of the 
micrometer screw. The actual distance through 
which the brushes move for each step is ;4, in. The 
heavy portions of the curves represent that which 
is transmitted through the perforations on the one 
side of the tape, the dotted portions refer to the 
opposite side. The corresponding syphon records 
of Fig. 15 were produced with the sine-wave 
transmitter on a local circuit. It will be noticed 
that with sudden changes in the electromotive 
force, the syphon moves across the tape without 
making a mark. The agreement between the 
theoretical curves of Fig. 14 and the records of 
Fig. 15 is very satisfactory. 

The authors possibly accentuate the possibility 
of doing without battery power a little too much. 
For, after all, the strength of a battery lies in the 
fact of its being made up of many independent 
units. But there are many points of high interest 
in the paper. It contains, for instance, the first 
positive proof of Lord Kelvin’s theory on the damp- 
ing effect of capacity, and these researches will pro- 
bably call forth investigations on the suitability of 
other waves, complete or half, for telegraphic pur- 

es. The public owes a debt of gratitude to the 
investigators and to the Commercial Cable Com- 


pany. 





THE AMERICAN MACHINE TOOL 
SECTION AT VINCENNES. 

Tue insufficient space available in Paris for the 
Exhibition made it necessary to allot a large area 
in the Park of Vincennes, where several groups 
were wholly or partly located. The most im- 
portant of these were the exhibits of locomotives, 
rolling stock, and railway plant, and the collection 
of American machine tools, the exhibitors of which 
preferred to show all together in a special building, 
rather than be divided between the Champ de 
Mars and Vincennes. It was there that was 
formed what might be called a huge workshop, 
some 37,000 ft. in area, all but 10,000 ft. of which 
was occupied by machine tools in motion, the 
remainder by agricultural machinery and machinery 
connected with food industries. This arrangement 
resulted in an emphatic advertisement of American 
tools. The exhibits were displayed to excellent 
advantage, and the employers of machinery con- 
stituted a large proportion of the public who 
visited that annexe ; the result being abundance 
of orders not only from France, but from every 
quarter of the globe. This machine tool annexe 


very few novelties of the Exhibition, the Taylor- 
White process for preparing and working tool steel, 
with which we have already dealt in these pages. 
It is possible to make only a general review of the 
more important exhibits, for if all that was excellent 
in design and finish were described, by far too much 
space would be occupied. 

The Gisholt Machine Company exhibited the two 
special machine tools, for the manufacture of which 
an extensive factory has been lately erected on 
Washington Avenue, Madison, Wisconsin. The 
first speciality was a standard turret lathe, with the 
turret spindle inclined at an angle in a plane at 
right angles to the axis of the latter. The 
advantage of this disposition is that the centre of 
the hexagonal revolving holder can be kept down 
closer to the lathe bed and out of the way 
of the pallet handles, which increases power and 
handiness in working. The angle at which the 
tools are presented also enables work to be done 
with this lathe that could only be undertaken with 
an ordinary horizontal or vertical turret with very 
special mcr gg in this form of lathe are un- 
necessary. A leading feature of these lathes is the 
relatively heavy weight of the facing head cutter and 
the extremely handy wagon, while the pallet handles, 
by which the whole manceuvring is effected, are dis- 
posed within easy reach of the workman on one 
side of the lathe and close together, the manceu- 
vring in other positions being effected by relay 
handles. Separate sets of roughing and finishing 
tools can be used and set to suit the work from 
start to finish, the average cutting speed of the 
latter being four times that of the former. The 
special advantages claimed for these lathes are: 
1. From 40 to 60 per cent. greater weight for same 
nominal size of lathe. 2. Driving power, more 
ample than usual. 3. Maximum rigidity (bed, 
headstock, &c., are all cast in one piece). 4. 
Maximum steadiness, under cut (slides moving on 
large Y's securely gibbed). 5. Screw feed, instantly 
set to four different rates and changeable in 
middle of cut (e.g., when facing shoulder or knife). 
6. Stops provided for all tools. 7. Heaviest tools 
can be held. 8. All turrets and carriages made for 
screw-cutting. 

In connection with the universal tool-grinding 
machinery, the Gisholt Company has issued a valu- 
able treatise on forging and grinding lathes and 
planer tools, with a chart to enable the tools to be 
forged and ground at any works. This_tool- 
grinding machine is designed to supersede the 
grindstone and emery-wheel, and to facilitate the 
duplication of tools—the great improvement lying 
in the rigid holding of the tools when being 
ground. Thestructural parts of this machine are : 
1. A column in which the emery-wheel arbor is 
journalled, and through which is forced the heavy 
circular arm on which the pan oscillates. 2. An 
oscillating pan supporting the tool-holder with 
transverse motion on the arm. The lever fulcrums 
on the lower side enables the pan to be oscillated 
through a limited are at right angles to the emery- 
wheel arbor. 3. A tool-holder with clamp and 
graduated circle, by which the tool can be made to 
assume any desired position with reference to the 
emery-wheel, fitted to the upper side of the pan so 
as to slide in a direction parallel to the arbor. 4. 
A tubular emery-wheel mounted on an arm about 
which the pan oscillates, flat surfaces being ground 
by oscillating the pan with the hand lever at the side 
of the machine. 5. The tool clamp is so arranged 
that a tool can be moved about four centres ; the 
tryed of this arrangement lies in this: (a) 
That a bent tool can be moved 30 deg. either side 
of the centre line to bring the face to be ground 
parallel with the face of the emery-wheel ; (b) that 
tools can be rotated through a complete circle round 
their own axis ; (c) that they can be rotated 360 deg. 
in a horizontal plane for grinding the angular faces ; 
and, finally (d), that the entire tool can be rotated 
in the base 15 deg. on either side of the horizontal 
plane to obtain clearance on the thread tools, with- 
out distorting the top angle and entailing calcula- 
tion of fractional settings. The tool-holder is pro- 
vided with four graduated arcs for these four set- 
tings, which are designated in the chart as ‘‘ tool- 
holder,” ‘‘ vertical,” ‘‘ horizontal,” and ‘‘clear- 


ance.” Round-nosed tools are set by a special 


centre indicator and the side and clamping screws. 
The countershaft revolves at 500 revolutions. 
The tendency of modern machine factories is to 
specialise the construction, selecting two or three 
types of machine tools, and confining their attention 





of the United States also contained one of the 


entirely to these—perfecting the details, simplifying 





and improving the design of each part, making 
them interchangeable in machines of same size, and 
similar in all stock sizes of machines, which 
only vary, as it were, in the scale. This ten- 
dency to produce perfected special machines, con- 
forming to certain determined standards, enables 
makers who otherwise would be trade rivals to 
exhibit side by side and collectively, without clash- 
ing to any undesirable extent. Hence, in the 
American machine section at Vincennes, many 
notable examples of collective exhibits were afforded 
—notably that of Messrs. Markt and Co., who 
represented no less than fifteen well-known machine- 
tool makers, and exhibited their products collec- 
tively, making one of the most attractive exhibits 
inthe annexe. The Conradson lathe was an admir- 
able tool, but as it has been already described in 
ENGINEERING, it need not be noticed here. The 
‘* Willey” electrically-driven tools, manufactured by 
Messrs. James Clark, Jun., and Co., of Louisville, 
mark a departure,’for machine-shop practice, for 
light work requiring speed and accuracy. The sensi- 
tive drill, making holes up to 2 in. in diameter, is 
remarkable for the simplicity of all parts, which 
are counterbalanced, and the ease and accuracy 
with which the setting can be effected, the fric- 
tion disc method of driving permitting of rapid 
adjustments of speed and proportioning of power 
to size of drill. The motor-driven water tool 
grinder, with self-contained centrifugal pump for 
water supply, and an electrically-driven shop saw, 
cutting off stock up to 4% in. in diameter, were 
very simple and convenient. Another novel tool 
is the Willey centre grinder, for grinding centres 
and trueing them in situ, after annealing or re- 
tempering, with a minimum loss of time, the 
electric drive being well suited for ease and rapidity 
of adjustment. The Grant milling machine, with 
eccentric spindle, is a rotating gun-metal sleeve, 
enabling the height of the milling tool to be 
adjusted, and the Grant semi-radial drilling and 
reaming machine, and the same maker’s automatic 
worm cutter, by which the screws are cut and 
finished at a single operation, attracted much 
attention among foreign users. The Gorton high- 
speed polishers, with steel discs covered with 
emery cloth or paper, revolving at 1800 revolu- 
tions; the Burr keyway slotting machines, for 
cutting keyways on shafting in situ ; the Armstrong 
drop forged steel toolholders, and many others ; 
these afforded examples of labour-saving devices, 
which are coming more and more into vogue in 
Continental machine shops, and which have been 
largely supplied by American factories. 

The special machines of the Bullard Machine 
Tool Company, of Bridgeport, Conn., are their 
boring and turning mills, combination turret and 
triple-geared lathes ; notable examples of each of 
which were on exhibit at Vincennes. A notice- 
able feature of these standard boring and turning 
mills is that they are self-contained, and that 
as a consequence foundations can be entirely 
dispensed with. The 62-in. mill, which was ex- 
hibited working, was supported on the single 
flooring of the building, with nothing but earth 
filling below ; yet these machines are of a specially 
heavy type for American machines. Another feature 
of these mills is the stiffness of the headstock-bear- 
ing spindle, which terminates in a splayed cone of 
large diameter under the table, with babbit metal 
bearings. The table is 58 in. in diameter, with 
sixteen changes of speed, the capacity is 62 in. in 
diameter and 42 in. in height. The two heads 
are independent in movement as to direction 
and rate of feed, and can be set at any angle, 
with a tool-bar range of 30 in.; while either 
can be centred to take reaming or boring bar. 
The feeds are positive, with eight changes, and a 
range of ,°, in. to ? in. horizontally, and J, in. to 
2 in. vertically, or in angular directions. The cross- 
rail bearing heads are raised or lowered by power ; 
the countershaft has three 24-in. pulleys, and 
is run at from 144 to 180 revolutions. The 
way in which the changes of feed and speed 
and reversing are effected by handles at the side 
low down, and by hanging levers high up, are par- 
ticularly convenient for working ; and the method 
of advancing the tools with a ratchet lever is 
also good. The smaller machines (42 in., 37 in., 
and 30 in.) have a turret head and a universal 
chuck built into the table ; the turret slide can be 
set at an angle of 30 deg., and has a downward 
movement of 16in. Inthe larger size a second head 
is provided, working independently ; the feed of 





the turret head is driven by gearing, and ranges 
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from ;, in. to 4 in. for feed gears, and } in. for 
change gears used for thread-cutting. This screw- 
cutting device, which provides for all standard 
threads from 4 to 12 to the inch, including 114, 
adds greatly to the value of the machine for 
general use. The sizes to which these standard 
mills are manufactured are from 30 in. to 100 in. 
in diameter, and 28 in. to 96 in. in height. 

The Bullard Company showed turret lathes, 
which are built with from 22 in. to 32 in. 
swing, and 8} in. to 12 in. footbeds. The same 
company make a speciality of outfits of tools for 
their mills and turret machines, some of which 
are very nov=! and labour-saving. © 

The Ciacinnati Milling Machine Company have 
for years exclusively confined their attention to the 
two classes (plain and universal) the ‘‘ pillar and 
knee” type of milling machines, and as a conse- 
quence have brought the manufacture of these 
machines to the highest possible pitch of ex- 
cellence, combined with moderate prices. The 
difference between these two classes of machines, 
which are built to identical sizes and numbers, 
consists in the greater simplicity of construc- 
tion and superior strength of the plain, as com- 
pared with the universal miller ; but every opera- 
tion can be performed on the former as on 
the latter, with the exception of cutting spirals, 
wormwheels, &c., which require a swivelling move- 
ment of the table, but which, in this case, is done 
away with; the table being directly fitted into 
the saddle. The simplicity and strength of these 
machines render them suitable for manufacturing 
purposes in general shops, and a number can be 
operated by one workman of limited skill when 
producing work in large quantities. The special 
features of the plain millers as to strength are 
(1) the cylindrical strut between the upright 
supports of the overhanging arm forming a sleeve 
in which it revolves; and (2) the adjustable 
slotted braces which can be introduced for heavy 
cutting to bind the overhanging arm to the 
adjustable knee without interfering with the 
form of the arm or its working arrangements at 
the sides, or with bringing the work as close to 
it as desirable. The shaft for vertical motion is 
placed at an angle, and carries a clutch crank which 
simplifies and facilitates the manipulation for cross 
and longitudinal adjustments of the table ; these can 
be read to ;g455 in. The feed of the table, cross and 
vertical feeds, are all automatic, the variation being 
effected through a very simple mechanism at the 
back of the spindle, and twelve distinct changes of 
speed are obtained for each spindle speed ; a pointer 
at the end of the speed lever indicates on a dial the 
feed at which the machine is being operated. Sixteen 
spindle speeds on back-geared machines can be ob- 
tained, and on those without back-gearing, eight and 
four respectively, this wide range of speeds ad- 
mitting of proper selection for different sized 
cutters. The universal millers, or automatic spiral 
cutting machines, differ from the plain millers in 
possessing a circular swivelling carriage for the 
table, which can be set at any angle indicated on a 
large diameter circle on the outside of the circular 
carriage. A special rack cutting attachment to 
revolve the milling cutter transversely to the main 
spindle of the machines for : aaeier an racks of 
any length, has been designed and made for use 
with both classes of machines. There are also 
universal indexing and dividing heads and special 
spiral cutting heads. 

The Cincinnati Company exhibited a second 
special machine tool, a universal cutter and tool 
grinder. In this machine the cylindrical shaft and 
sleeve have been replaced by a revolving knee with 
dovetailed cross slide; an additional screw feed, 
with hand and lever feeds, provides a third 
mode of operation for the table. Compensation 
for wear in the work spindle is secured by tapering 
in the universal head. The table is clamped on 
the long slide by two instead of one bolt, increas- 
ing rigidity ; and graduated scales and adjusting 
screws are added to the table, giving the taper per 
foot for grinding-taper reamers and mandrils. The 
cross slide screw is provided with a graduated dial, 
reading to one thousandth of an inch. As now 
manufactured, these machines have the following 
dimensions : 


Net weight complete ... ee ne 500 1b. 
Length of table Bieta genes. sa 20? in. 
Horizontal range ae Sen eek :: ee 
Transverse movement 42 Gis 64 ,, 


Vertical movement ... as a v 
Centres, take in length 


Will grind cutters on cutter-rods ... 12 in. in dia, 
” »,  betweencentres.. 8  ,, 
ie sawsonendoftable ... 24 ,, 

The difficulty of exact adjustment of the tool 
rest in ordinary grinding is overcome by the central 
fixing of the rest for all diameters of cutters, the 
rest travelling with the cutter. Straight line 
clearance with strong cutting edge is secured by 
the use of fair-sized cup-shaped emery wheels 
(3 in. in diameter). The drawing of the temper 
from cutting edges in. the side teeth in angular 
cutters, which have broad surfaces, is avoided 
by stocking out the teeth at a sharper angle 
first, and leaving only a small portion to be 
ground at a different angle; this is effected by 
moving the knee a few degrees round the column. 
This revolving knee also enables work to be pre- 
sented to the emery wheels on either side without 
rechucking, and to be brought in contact in the 
most favourable position for rapid grinding. 
Cutters of small diameters and sharp angles can 
be ground without the cutter mandril or centres 
striking the belt or emery-wheel head. Shoulders 
on work revolving between centres can be formed 
by the periphery instead of the flat of the wheel. 


(Zo be continued.) 








MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 

A very fine exhibit was made at the Paris Ex- 
hibition by Messrs. Ganz and Co., of Budapest, 
Hungary; Leobersdorf, Austria; and Ratibor, 
Germany. This firm was represented on the 
Champ de Mars in Groups IV. and V.; in 
the Retrospective Exhibition, Group V.; in 
Groups VII., Agriculture; XI., Mining; and 
XIII, Textile Industry. At Vincennes, in 
Groups IV. and V.; in Group VI., Transport, 
they also made a fine display. 

The most interesting exhibit was that in 
the Electricity Building. General views of the 
exhibit on the ground floor are shown in 
Figs. 1, 2, and 3, and on the upper gallery floor 
by Fig. 4, on page 16. The most important object 
shown was a three-phase generator of 1200 horse- 
power, which, together with the similar machine in 
the Austrian department, furnished an important 
contribution of current to the Exhibition. The 
generator, of the company’s type 0.4160/48, had 
an output of 1200 kilowatts up to cos ¢= 0.7 
lag of phase, at a tension of 2200 volts between two 
terminals ; the generator was mounted on the shaft 
of a compound condensing steam engine exhibited 
by Messrs. L. Lang, of Budapest, making 125 revo- 
lutions per minute. 

The generator, shown in Figs. 1 and 2, and also 
in Figs. 5, 6, and 7, page 4, consists of a rotary 
magnet wheel keyed to the shaft of the engine 
between the two steam cylinders, and of a fixed 
armature, provided with a laminated iron core, 
surrounding the revolving part. The magnet 
wheel is suflficiently heavy to serve also as fly- 
wheel. It consists of two castings. The boss is 
held together by four bolts and secured to the 
engine shaft by means of two keys arranged at 
an angle of 90 deg. to each other. The cast- 
iron wheel of [U-shaped cross-section is held 
together by four steel rings shrunk on the wheel 
hot. The magnet-poles are made of solid steel 
pieces; the Foucault currents generated therein 
greatly facilitate the switching in parallel of such 
machines. The magnet-poles are fastened by 
means of bolts passing through the wheel ; each 
of these bolts is separately secured. There are 48 
magnet-poles made of solid steel cylinders. The 
single layers of the magnet coils are made of 
copper bands. Each winding is insulated from 
the next by Japan paper ; in consequence of the 
low tension of the exciter current (90 volts), this 
insulation is sufficient for all requirements. The 
winding is sufficiently strong to withstand any 
influence of the circumferential speed of 85 ft. 
per second without becoming deformed ; all the 
48 coils are wound in series. 

The exciter (Figs. 8 and 9) is driven from the 
shaft of the steam engine by means of a drag 
link. 

The fixed armature is a rigid cast-iron frame, 
surrounding the core, which is built of plate iron 
segments .20-in. thick, insulated from each other 
by paper. The core of the armature is made in 
several parts, separated by air spaces. While 
working, a strong current of air will pass through 








these spaces, and thereby a thorough ventilation is 


secured, keeping the temperature of the generator 
down to safe limits. 

The cast-iron casing is made of an upper and 
a lower section, each one of which is composed of 
two parts ; all of these parts are secured to each 
other by means of bolts. The whole has the form 
of a strong box-girder, and is able to resist all 
working strains without deformation. In order to 
avoid other deformations—arising from alterations 
of the foundation or heating of the generator— 
which would be detrimental to the true running of 
the machine, the fixed ring is adjustable by means 
of screws provided in the two supports on the sides, 
as well as under the machine, so arranged that the 
air space is continuous. The winding of the arma- 
ture is made of insulated flexible copper cables 
placed in the serrations on the inner cireumference 
of the laminated iron core ; these cables are insu- 
lated from the iron by means of micanite tubes. In 
order to avoid short circuits, the ends of the coils 
are arranged in such a way that those ends between 
which there is a high potential difference are 
separated from each other as far as possible. The 
winding of the generator is characterised by the 
circumstance that for each phase there are 
24 serrations on every pole. 

The periods of the generated three-phase alternat- 
ing current are 50 per second, at a speed of revolu- 
tions of 125 per minute. The maximum tension of 
the exciting current is 90 volts, and its maximum 
intensity 200 amperes. If the number of revolu- 
tions and the intensity of the exciting current are 
kept constant, and if the generator current is 
interrupted at a full load answering to cos 9 = 0.7 
of the generator current, then the tension of the 
generator will be increased by 15 per cent. ; if the 
load is free from induction, then the increase of 
tension at the interruption of the current will be 
only 5 per cent. This generator is so proportioned 
that at constant working at full load, and a lag of 
phase of cos ¢ = 0.7, the temperature of none of 
its parts increases more than 35 deg. Cent. above 
the temperature of the surrounding air. If the 
generator is running without load, then the curve 
of tension approximates so closely to the sine that 
no difference can be perceived ; at full load the 
difference is less than 1 per cent. of the maximum 
amplitude. The inner diameter of the armature is 
13 ft. 7.38 in., the total weight of the same, including 
exciter is 44.4 tons,of which 22.25 tons represent 
the weight of the magnet wheel. 

The instruments for controlling, regulating, and 
securing the generator are placed on a switchboard, 
composed of a wrought-iron frame, covered on one 
side with a marble plate ; the inner space is used 
for the connection of the instruments and for the 
high-tension safety fuses. In order to protect the 
metallic parts conducting high-tension current 
placed on the outside of the switchboard, the three 
generator ampere metres are not connected directly 
to the high-tension circuit, but to the secondary 
circuits of a small transformer, while the primary 
coils of the same are connected in series with the 
three primary mains. The main switch of the 
generator is made in such a way that its contacts 
are inside the switchboard. The switch is made 
for controlling the currents of 2200 volts, and is 
provided with double interrupters. The switch is 
two-poled, and is, therefore, provided with four 
knives, while the standing part has four contacts. 
The knives, as well as the corresponding contacts, 
are fitted on double bell-shaped. insulators, of 
which the brackets are insulated by means of 
ebonite. The switch can easily be worked by 
means of a two-handled lever. The switch em- 
pores in Paris differs from the one described so 
ar, that the former had three poles, and, there- 
fore, six knives and six contacts. In the interior 
of the switchboard is placed the exciter-rheostat, 
which is switched into the shunt-circuit of the 
exciter and serves for regulating the tension. The 
rheostat is worked by means of a nickel-plated 
handwheel. 

Another interesting exhibit on the ground floor 
of the Electricity Building was an electrically- 
driven 20-ton travelling crane (Figs. 10 to 14, 
page 5). This crane ran on a track carrier, put 
up on four girder pillars. The track was composed 
of I-shaped rolled girders 19.7 in. high ; on their 
upper flanges rails were placed: This crane is pro- 
vided with two 10-ton hoists, and has been con- 
structed for one of the repair shops of the Hun- 
garian State Railways. The considerable dimensions 
of the objects which have to be handled, made it 





necessary that an exact adjustment by means of grip- 
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ing and lifting at two places should be introduced. 

he crane is provided with five electric motors. 
On each of the hoists there are two motors, one 
of 12 horse-power for lifting the load, and one of 
3 horse-power for moving the hoist ; while on the 
crane itself there is an 8 horse-power electric motor 
for moving the crane. All‘of these motors are 
three-phase, for 220 volts and 42 periods. The move- 
ment of the lifting motors is transmitted by means 
of worm and wormwheel, while that of the hoist- 
moving motor is effected by pinion-wheel gearing. 
Each of the hoists is provided with a three-phase 
solenoid brake for balancing the weight for closing 
or opening the band-brake while the hoisting motor 
is working. If the current should be interrupted, 
then the working of the solenoid is interrupted, the 
weight on the lever of the band-brake comes into 
action, and the band of the band-brake will be 
pressed to the brake. At the same moment, there- 
fore, as the hoisting motor is placed out of action, 
the load will be stopped at once. The load is lifted 
at a speed of 12 ft. 6 in. per minute, while the 
hoists have a speed of 52 ft. and the crane 131 ft. 
per minute. The body of the crane is composed of 
two double T-riveted iron plate girders, which are 
secured to the two box-shaped front girders, and of 
two smaller girders, secured partly to the main 
girders and partly to the front girders. 

The 8 horse-power electric motor for moving 
the crane is placed in the middle of the crane 
body, below the platform, on a foundation restin 
on (J-shaped irons ; the movements are transmit 
by means of worm and wormwheel, while sym- 
metrically-placed pinion wheels transmit them to 
the crane wheels. The body of the hoists are of 
cast iron. The current is conducted to this crane 
through three wires suspended along the line of 
the crane, and three double contact rolls (Fig. 11) 
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on which the conductors lie by their own weight ; 
thus a perfect contact is secured. From the con- 
tacts the current is conducted to the controllers, 
which, at the one end of the crane, are mounted on 
the working platform, placed under the horizontal 
beams. Thence the current is conducted by sixteen 
hard-drawn copper wires suspended along the line 
of the crane fig. 10), and by sixteen contacts, 
which are also fastened to the hoist. Fig. 11 shows 
the switching arrangement of this conductor. 

The load-hoisting electric motors are provided 
with sliding rings, by means of which the primary 
current is conducted to the primary part of the 
motor, formed by the rotating part, while the 
fixed standing secondary part is connected to the 





metallic rheostat. All other electric motors are pro- 
vided with short circuited rotating parts; the cur- 
rent is conducted to the stationary primary part. 
There are, therefore, for each hoist nine contacts, 
but, as from the six primary conductors two can 
be united, there are eight contacts for each hoist, 
or 16 for the two. 

The electric motor for moving the crane is pro- 
vided with current by means of insulated wires, 
which are mounted on the body of the crane. On 
the working piatform all switches, as well as two 
controllers (Fig. 12) are placed, and from here all 
movements are regulated. 

The crane motors are provided with current 
from the 30-kilowatt three-phase transformer, 
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BOILERS AND SUPERHEATERS OF THE SSS. “INCHDUNE” AND “INCHMARLO.” 


CONSTRUCTED BY THE 


which transforms the generator current from 2200 
volts to 200 volts. This apparatus is composed of 
three laminated columns of square cross-section, 
placed in one plane, and the ends of which are united 
by two laminated end-pieces. On these columns 
the primary and secondary windings are placed 
alternately, and are fixed .* means of projecting 
plates of the end-pieces.. For holding these plates 
together, and in order to secure the transformer 
to the ring-shaped base, there are employed four 
bolts and cast-iron pipes. _The whole weight of the 
transformer is 1760 lb. 

The polyphase-transformers, now made by Messrs. 
Ganz and Co., are of this type. The larger sizes 
are somewhat different, but only in the construc- 
tion of the base. The exhibit included a 300- 
kilowatt monophase - transformer, constructed for 
a current of 25 periods, 5000 volts primary 
and 430 volts secondary. The core of this trans- 
former (Figs. 14 and 15) is composed of two circular 
columns of iron plates, and as connecting-parts, of 
two horizontal bundles of plates ; the iron core, 
therefore, forms a simple magnetic circle. The 
whole transformer rests on a cast-iron base, com- 
posed of two parts, which enclose the lower con- 
nections of the iron core. The two parts of the 
base are held by bolts, while the cast-iron piece 
holding the upper part together, is secured by 





CENTRAL MARINE ENGINE WORKS, 


means of two forged iron rods, so that the whole 
iron construction is strong and rigid. Directly on 
the iron core are mounted the primary coils, and 
surrounding them are the secondary coils, in such a 
way that the air may circulate freely between them. 
For the same purpose the iron core of the trans- 
former is—in the retin of the plates—provided 
with air openings, making good ventilation possible. 

The secondary coils are made of copper-bars of 
.98 in. by .98 square inch. With the use of a 
1 horse-power centrifugal fan when this trans- 
former is loaded constantly with 300-kilowatts, 
the temperature will not rise more than 25 deg. 
Cent. above that of the surrounding air. This 
transformer has a weight of 4 tons, and at full load 
an efficiency of 98.3 per cent. 


(To be continued.) 





ENGINES OF THE ‘“INCHDUNE” AND 
‘“ INCHMARLO.” 

In our two-page plate, and on the present page, 
we commence the publication of a series of illustra- 
tions of the engines and boilers fitted in the 
steamers Inchdune and Inchmarlo, by the Central 
Marine Engine Works, of West Hartlepool. The 
vessels belong to the ‘‘Inch” line of steamers, 
owned by Messrs. Hamilton, Fraser, and Co., of 
Liverpool, to whom great credit is due as pioneers 





WEST HARTLEPOOL. 


in the renewal of the practice of superheating steam 
on board ship. How great is the result to be obtained 
from this is seen from the following extract, which we 
take from a report we have received : ‘‘ The coal con- 
sumption on an extended trial from Hartlepool to 
Dover was at the rate of .97 lb. per indicated horse- 
power per hour.” 

The working pressure in the boilers is 267 lb. per 
square inch, generated in two single-ended boilers, 
worked with Ellis and Eaves’ system of induced 
draught. Fitted in the uptake, immediately above 
the level of the highest row of tubes, is the Central 
superheater, a device designed and patented at the Cen- 
tral Marine Engine Works. It consists of a series of 
wavy tubes, as shown in the illustration, through which 
the steam is made to pass on its way from the boiler 
to the engine. The steam from the boiler enters at 
the top, where the gases are comparatively cool, and 
passes out to the main steam-pipe at the lower end, 
where the gases are hottest. A temperature of 
460 deg. to deg. Fahr. is easily obtained. Above 
the superheater come the air-heating tubes and 
casings, which, together with the fans, constitute the 
induced draught system. 

The engines have five cylinders, of diameters 
respectively of 17 in., 24 in., 34 in., 42 in. and 42 in., 
by 42 in. stroke, the high-pressure valve being of 
the piston types and the others flat valves. We 
defer further description until we publish the detailed 


drawings. 
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SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1900. 


Ir is only fitting that the last year of the century 
which has witnessed the growth of our great seagoing 
fleet of merchant steamers, should mark the highest 
attainment in the volume as well as in the character 
of the merchant vessels built : even the record total of 
the private yards of the country for 1899 is exceeded, 
although, for reasons already explained, the tonnage 
of naval ships actually floated is less than in preceding 
years. The merchant ships added byBritish builders to 
the world’s fleet last year is greater than in any preced- 
ing twelve months, running up to 1,600,421 tons, of 
which, however, one-fourth was for foreign owners— 
whereas ten years ago the average was only about 
1,200,000 tons. Again, the average size of vessels has 
been steadily increasing, and this year we have a liner 
built at Belfast which measures, including erections, 
16,029 tons; while Messrs. Harland and Wolff are build- 
ing a much larger ship—about 19,000 tons—which will 
be launched in the coming spring. Last year there were 
six vessels launched of over 10,000 tons gross register, 
and nine others were about or over 9000 tons. As 
regards speed, the closing year of the century saw 
two records established: the one for small torpedo 
craft, the Parsons steam turbine-driven Viper having 
exceeded 33? knots, equal to 39 land miles per hour 
on a three hours’ official trial; while the large pas- 
senger steamer Deutschland has maintained on an 
Atlantic voyage a mean speed of 23.36 knots, or nearly 
27 land miles. These are the outstanding featurcs 
of; the year’s work; they represent: the records 
attained in the century, and at the same time 
form starting-points for the twentieth century en- 
gineer. That Germany has the credit of building the 
Deutschland and the vessel which comes next to her 
for speed on the Atlantic, and is building two equally 
fast liners, is a portent which should not be lost sight 
of; and we hope that attention will be directed to 
excelling this, as well as to beating the large annual 
production from all yards of 1,661,850 tons of ships, 
great and small, fast and slow, for peace and war, of 
the past year. Meanwhile, it is gratifying to know 
that a turbine-driven passenger steamer is to be built 
by Messrs. Denny, of Dumbarton, which may mark 
the beginning of a new era. It is primarily for 
service on the Clyde estuary. 

There has always been a difficulty in connection 
with the question of the tonnage upon which our 
annual measure of the year’s work should be based, 
and this year two firms of the first rank have inde- 
pendently written to us on the difference noticed in last 
year’s returns, some firms quoting the gross register of 
the vessels as measured by the Board of Trade, and 
others including in the tonnage cattle and other erec- 
tion usually excluded by the Government surveyor. 
That this difference in the basis of computation gives 
erroneous results can easily be shown. ‘To take 
Messrs. Harland and Wolff’s return, remarkable in 
respect of the great size of the ships, we have one 
vessel to which the Board of Trade gives the tonnage 
of 13,403 tons, while with erections included it be- 
comes 16,029 tons, an increase of 2626 tons. The 
work involved in the additions doss not at all repre- 
sent labour or shipping value to the extent of the 
20 per cent. added to tonnage. Again, in a ship 
almost as large—12,580 tons Board of Trade measure- 
ment—the erections only make up 285 tons more, 
Several firms have sent us this maximum measure- 
ment and the Board of Trade tonnage, and as 
there is a apnea | of other firms having based 
their returns on the former instead of the latter, we 
have, much against our inclination, given the maxi- 
mum. Weare satisfied that all buildera, who so wil- 
lingly send us returns, desire to conform to a uniform 
standard for comparison, and we hope in future years 
that all will send us the Board of Trade measurement. 
Cattle ships are fairly numerous, but we do not think 
that the result has been to increase our aggregate 
this year by more than 1 per cent. 

From Table I. it will be seen that the total tonnage 
of all ships launched in 1900 was 1,661,850 tons, in- 
cluding a very small quota of 5230 tons from the 
dockyards, where, however, several ships have been 
advanced to the launching stage. There have been 
relatively few launches of warships from private 
yards—the most important being a Japanese battle- 
ship and cruiser and two British armoured cruisers— 
8) that the naval work bears a proportion of only 3.84 
per cent. of merchant work, whereas the ratio of the 


tive preceding years varied from 9} to 144 percent. The 
year’s activity has, therefore, been mostly in merchant 
vessels, which totalled 1,600,421 tons. This is 24,000 


tons more than in the previous year, and is a record 
output; being about 500,000 tons more than the 
average per annum for the first eight years of the 
decade. When one recalls that the total waste of 


the world’s shipping, as recorded by Lloyd’s annual 
return for 1899, was only 783,508 tons, and that 
other countries are increasing their output at as great 
aratio as Britain, it is obvious that the natural ex- 
pansion of the world’s commerce is being fully met. 


TABLE I.—AGGREGATES OF PRODUCTION IN THE UNITED KINeDOM. 









































} ! 
— 1900. | 1899. 1898. 1897. | 1896. 1895. 1894. 
tons tons tons tons tons tons tons 
Steamers*.. oe oe -| 1,622,062 | 1,638,074 1,565,305 | 1,040,769 1,256,312 1,003,056 966,2'9 
ing ships - Pv 34,558 | 36,583 34,967 | 70,085 70,233 66,138 109,384 
Totals os oo oe -»| 1,656,620 | 1,674,657 1,600,°62 1,110,854 1,326,545 1,069,194 | 1,075,603 
Her Majesty’s Dockyards .. .. ... | 5,230 | | 66,900 | ° 70,955-| ° 31,885 | "71,970 | ° 70,550 | * 26,700 
Grand totals oo oo oe 1,631,850 1,741,557 1,671,217 | 1,142,789 1,308,515 1,139,544 | 1,102,303 
Foreign-owned tonni ae | 480,495 356,483 391,504 307,629 419,588 275,093 | 154,739 
Por omt. of total. ..| 26.0 20:1 24:4 27.69 30 58 | 143 
Total merchant tonnaget ey 1,600,421 | 1,576,465 1,477,864 | 1,045,953 | 1,232,666 994,292 | 1,071,553 
Per cent. of steam merchant tonnage to | 
total merchant tonnage... . ™ ee | 97.8 97.7 97.67 93.3 94.3 93.5 | 90.18 
Indicated horse-power of engines .. -| 1,263,079 | 1,540,814 1,432,829 1,142,034 | 1,295,915 1,024,662 | 984,016 
. | | : 
P t. of all Naval to merchant shi | 
eo re ee: ae 13.7 | 9.24 | 12.8 14.68 | 285 
! i | 





* Includes warships built in private yards. 


The value of exports from all countries in eight 
ears has increased by 33 per cent.: the volume, 
owever, has grown in much larger proportion owing 

to the continuous process of reduction in costs, so 

that the increase in volume is double that in the value 
of international trade, and thus our increased p uc- 
tion of shipping in combination with that of foreign 
countries must, in the ordinary course of business, 
continue to increase competition and stimulate the 
owner and builder to greater economy. The British 
fleet has increased in the ten years about 30 per 
cent. in carrying capacity. The necessity for this 
economy is further proved by the collapse in the 
ordering of new shipping during the past few months. 

The high price of steel and labour involved prohibitive 

contract rates, and it is only since the former has 

dropped by from 30s. to 40s. per ton that inquiries for 
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new ships have become more frequent. We are not 
concerned here with the fact that the introduction to 
the Clyde and other shipbuilding ports of American 
steel plates and angles has been the cause of this de- 
crease, except to indicate that there is no patriotism 
in business, and that the shipbuilder, if he is to keep 
his works going, must purchase his steel in the cheapest 
market. ig. l shows the production of all private 
yards in the kingdom. 

Tn all, 1287 vessels were built, but three-fourths of 
the number were boats of less than 500 tons, so that 
of deep-seagoing craft it may be said that some 390 
merchant vessels (of over 1000 tons) were floated. Onl 
one or two Channel boats belonged to the first waik 
in speed: many were of the intermediate type, 
which combine the advantages of really comfort- 
able quarters for the three classes of ngers 
with a large cargo-carrying capacity. is year 
the most typical were probably the Vaderland 
and Zeeland, two vessels built for the Inter- 
national Company’s trade between Antwerp, South- 
ampton, and New York, and fully described in our 
last volume (page 60); but the great majority of 
the vessels were of the eminently useful and profit- 
able cargo-carrying type, with engines of about 
one-half horse-power per ton gross register. The 





t Excludes British and foreign warships. 


2.2 per cent. of the total merchant tonnage—about the 
same proportion as in the two preceding years ; but this 
year it includes a couple of sailing cargo-carriers, a 
ship of 1983 tons, and a brigantine of 1380 tons, the 
latter for San Francisco, in addition to the barges and 
such small fry which made up exclusively the sail total 
of some preceding years. France alone continues to build 
sailing vessels—they suit admirably the bounty system ; 
but we have in eight years decreased our proportion of 
sail to total merchant tonnage built from 15 to 2 per 
cent.; and this, too, notwithstanding that the wastage 
of sailing ships is at a greater rate than with steamers, 
the tonnage of sailers lost, &c., in 1899 having been 
313,887 to 469,621 tons of steamers. Of new sail, Britieh 
builders replace only about 4 per cent. of British losses, 
with the result that our tonnage is being quickly re- 
newed with steamers whose carrying capacity ina year 
is three times that of sailing ships. Five years ago 21 
per cent. of our fleet was sailing craft: to-day only 14 
per cent. is independent of steam power for propulsion. 
As to the steamers, little need be said ; the total 
power of machinery turned out is considerably less 
than in the previous year, due partly to fewer high- 
powered warships having been launched. Leaving 
out of the question the tonnage and power of warships 
--British and foreign—the ratio of power of machinery 
roduced to tonnage of steam merchant ships built, is 
ce the past year 0.67 indicated horse-power per ton, 
and in the previous year 0.82 indicated horse-power. 
There is thus a decrease, not only in the total power 
a repreeenting on the year 277,000 indicated 
orse-power, but a reduction in the average power per 
ton gross. Last year several notable passenger steamers 
were included ; this year they are few in numbef, and 
of no great speed. The most important is the P. and O. 
liner Persia; an Allan liner, Tunisian; an Indian 
troopship, the Hardinge; several Channel steamers and 
river boats ; five fast steamers for the Newfoundland 
coast service; and three large steam yachts for 
American owners ; all helping to bring up the average 
power against the preponderating influence of the 
cargo carrier. -A large number of steam fishing 
boats, mostly trawlers, were built, and in these the 
unit of power exceeds the tonnage. The average 
condition probably prevails more on the North-East 
Coast, and here, excluding warships, the power of 
marine machinery produced equals 0.52 indicated 
horse-power per ton gross register. 
While our first Table gives a general summation of 
the complete returns — over 200 firms have kindly 
sent data — Tables II. and III. give respectively 


TaBLE III.—Indicated Horse-Power of Engines 


























Constructed. 
| 

ao 1900. | 1899. 1898, 1897. 1896. 
Clyde | 487,136} 459,627 501,490] 375,215 | 429,035 
Other Scotch) 

rts ...  87535| 64,602) 40,440) 34,430 23,854 

ne.. 210,610 | 275,359! 252,845| 186,169 | 166,182 
Tees . : .650| 79,559} 75,872) — 61,620 
Wear .-| 141,682) 133,119/ 144,410} 98,675 | 101,575 
Hartlepool ..|  46,600| 44,650 47,300, 27,350 k 
Humber ..|  35,700/ 61,476} — 69,530) 37,100 36,915 
Barrow |  42,500| 34,500} 38,750, 45,810 34,500 
Mersey ..  39,750| 29,585) 12,775] 40,150 91,450 
Blythand | 
Whitby —_- |; — —_ 3,327 9,282 
Thames and | | 
other Eng- } 
lish ports ... 89986) 265,107| 145,847) 126,023 | 143,527 
Ireland =... 71,530 96,280) 65,870, 61,950 | 81,174 
Total (incl’d | | | 
in‘andtowns) 1,261,679 1,533,814 | 1,424,429 1,132,034 | 1,279,315 
Dockyards .. 1,400 | 7,000 | 8,400, 10,000 16,600 

Total .. 1,295,915 


1,263,079 paenvene | 1,432,829 1,142,084 








the production in tons and indicated horse-power for 
each district, while the diagram No. II. on the oppo- 
site page illustrates the p 





ra‘ling ship tonnage is given as 34,558 tons, which is only 





of the = 
rivers in tonnage output. It may be said generally 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1894-1900. 















































Total Production. Per Cent. of Steam to Total Tons. Per Cent. of Foreign-Owned to Total Tons. 
District. No. . 
1900. | 1899. 1898. | 1897. | 1896. | 1895. | 1804. | 19C0. | 1899. | 1898, | 1807.| 1896. 1900, | 1899. | 1898. | 1897. | 1896. | 1895. | 1894, 
Scotland. ores tons | tons tons tons tons tons tons | 
Clyde (including outports) .. ..| 827) 492,348 | 493,793 | 478,714 | 341,817 | 422,304 | 359,625 | 339,640 || 98 66 97.6 81.5 | 83.1 89 82.5 | 200 | 28 28.22 | 26.7 | 332 12.5 
yde ( ig outpo 
Other Scotch ports... as --| 82) 48,422 | 45,699 | 48,665) 31,708} 17,583) 29,412) 32,447 | 98.74 98.05) 98.56 | 96.66 | 10) 19.6 | 23.8 | 47.6 | 2052 | 14 13 26.7 
England. | | 
Tyne ee sa oe oe ..| 120] 303,092 | 3:-7,F68 | 807,924 | 211,050 | 246,882 | 173,733 | 190,664 97.6 97.5 94.9 | 95.48 96.2 405 | 29.1 | 38.85 1.28 | 472 | 34.6 23.1 
Wear ee ee ee oe ..| 70} 267,032 | 268,508 | 259,283 | 181,297 | 218,340 | 125,910 | 166,441 || 100 100 100 109 160 20.3 | 18.6 | 23.63 | 25.96 | 31.8 | 12.838 6.94 
Tees oe ee os oe ..| 45] 138,576 | 144,142 | 146,424 | 89,613 | 110,035 | 117,383 | 101,842 || 100 99.66) 100 99.22 98.65)| 23.7 | 28.2 | 13.2 21.43 | 33.7 | 44.5 29 
West Hartlepool. . ws y ..| 36) 141,145 | 139,600 | 119,040 | 63,€97 | §3,299/ 90,689 | 79,103 || 100 100 100 100 99.9 12.2 29 | 21.8 15.06 | 14.4 | 14.7 4.3 
Barrow-in-Furness (including Work- 
ington and Whitehaven) nd ..| 2) 81,565 | 37,689 | 27,130] 21,434} 19,326 | 32,987 | 22,570 93.35; 94.4 | 100 21.58 78.6 50.2 2.1 0 0 2.6 | 12 0 
Mersey... *s a bs -.| 29) 9,162; 18,9138 4,026 8,207 | 25,956| 6,832 4,666 76.4 85.5 70.6 | 99.33 99.9 37.4 9.9 8 28.65 81 | 27.4 3.1 
Blyth and Whitby oe ‘a --| 10} 15,294 | 18,944 | 13,356 | 11,233 9,082 8,539; 6,938 | 100 98 55 95.84 {100 100 0 15.8 | 15.6 0 0 0 0 
Humber (Hull and Grimsby) .. ..| 128] 27,812 | 82,952} 33,958 | 16,245 | 27,881 | 18,208) 19,552 77 81.9 | 87.14 | 76.97 87.9 163} .4 | 143) 99 2.50; 6.12) 2.5 
Thames and other English and Welsh | 
ports .. be “0 . be ..| 308} 39,426 | 35,126) 45,412} 25,396 | 26,101) 12,429)| 13,749 60 67.2 92.03 | 65.48 92 |; 161 | 22.4 45 15,25 74 2.82) 18 
| | 
Ireland. | | | | 
Belfast and Londonderry 21) 143,246 | 181,723 | 121,330 | 109,157 saad 12,056 | 97,901 | 99.2 | 99.62 | 100 00 99 || 5.4 | 5 | 855; 2349 | 26 | 0 18.19 
| } | | { 





that the tonnage launched from the different rivers 
varies little when compared with that of 1899: the 
largest difference is the increase on the Irish total of 
11,500 tons, and is due entirely to the fact that 
this year gross measurement and not Board of 
Trade computation is included for both the Belfast 
firms. The Clyde total, it will be seen, is 1345 
tons down: but the average for the six years ending 
with 1893 was only 320,000 tons, and for the six years 
ending 1899 about 405,000 tons, so that the total for 
the last year of the century is quite satisfactory. 
The marine machinery production of the district 




















that the Clyde total is in the proportion of 1 to 1.75 of 
the North-East Coast output, while in the dull times 
of six years ago it was 1 to 1.44. The Tyne has de- 
creased its production by between 4000 and 5000 tons 
as compared with the previous year; but in the six 
years ending with 1892 the average was 215,000 tons, 
and the progress of the past few years, it will be 
seen, is considerable. The horse-power of machinery 
shows a greater reduction, 65,000 indicated. horse- 
“nip: as compared with last year; and here it should 

e explained that we have included the power of machi- 


|nery made in the district, not’ necessarily of machinery 
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Fig. 2. Diagram sHowine Torat Propuction on THE CLypE, Tynz, Wxar, TEES, 
AND AT HARTLEPOOL. 


is also fractionally less than in the previous 
year, about 2500 indicated horse-power, and 44,000 
indicated horse-power less than in 1898 ; but for years 
prior to this the total was much less—501,490 marks 
the maximum yet attained. The other districts in 
Scotland have participated in the year’s great activity, 
excepting Aberdeen, which has suffered owing to the 
lessened demand for steam trawlers, or perhaps the 
greater number of firms making these a speciality. 
‘Turning now to the North-East Coast of England, it 
will be seen, especially from the diagram, that within 
recent years the pro; of the English rivers has 
been quite as rapid as the Clyde. There have been 
produced on the coast from Blyth to Whitby 865,139 
tons—13,600 tons more than in the previous year, so 








for ships built, Thus, many of the Tyne-built ships are 
engined elsewhere, and some Tees ships get their en- 
ines and boilers from the works on the northern river. 
he Wear shows a mg ps yignt tons; but pare 
also there is progress, for up ti an aggregate o' 
217,000 was the record, and Phe past three years have 
exceeded it by an average of 50,000 tons. The horse- 
wer also similarly maintains recent high averages. 
he Tees does not quite show the same improve- 
ment on old records; for as far back as 1890 the 
ag; ate was 127,739 tons; and this year’s total 
ex s that by only 11,000 tons, or 84 per cent., 
while even the recent highest totals of 146,424 tons 
is only 144 per cent. higher; the neighbouring 
port of Hartlepool has advanced steadily, and now for 




















the first time in recent years the output exceeds that of 
the Tees. In 1890 their record total fell short by very 
little of the six figures, so that this year’s record is 
over 41,000, or 41 per cent. greater, and marks the 
highest yet attained. (See Diagram, Fig. 2.) 

rrow-in-Furness has an output above the average, 
and continues very busy. _ — on the Mersey 
is slowly being ousted by the demand for docks ; and 
this year’s total suffers from comparison with 1899, 
when the battleship Glory swelled the total. The same 
company have another battleship, the Exmouth, _ 
gressing satisfactorily. The Humber has a slightly 
less total to credit, due to the temporary difficulties at 
Earle’s; but these, we hope, wil week be overcome. 
On the Thames, as on the Mersey, a battleship makes 
a world of difference ; this year there was none, but 
two are being hurried on ; and in the absence of this 
occasional augmentation, barges have, owing to their 
great number, raised the total in excess of that 
of most preceding years. The Belfast returns are 
augmented by four steamers built at Londonderry, 
and the total is the highest yet reached; even if 
the Board of Trade measurement be taken, it still 
marks a record, being about 135,000 tons, which is 
almost double that of ten years ago. 


TaBLE LV.—Countries where British-Built Foreign- 
é Owned Ships were Registered. 

















_ 1900. 1609, | 1898. | 1807. | 1806. | 1895. ~ 
tons | tons tons tons tons tons 

Germany __ .. |110,722 |70,648| 50,297 19,357 | 93,071 | 18,091 
Austria - Hun- | | 

gary ..| 82,127 | 13,828) 6,735 3,502 4,407 6,910 
Japan.. -. | 35,000 |45,880) 60,711 | 62,554 | 62,707 
Holland ..| 28,931 |17,617| 21,690 19,084 9,939 | 10,192 
France -.| 28,436 4,285, 4,612  12,€04 2,862 5,933 
Belgium --| 24,819 | — | 9,828 | — 3,620 639 
Spain .. --| 20,236 |25,584| 4,224 | 9,750 | 2,439 | 23,512 

orwa’ and | | 

Sweden ../| 17,861 | 22,804) 64,452 | 30,480 | 49,376 | 39,863 
Russia --| 16,985 | 8,440) 23,327 | 16,696 | 44,507 | 44,467 
India .. --| 9,024 — _ - - - 
South Ameri- 

can Repub- 

lics .. --| 8,078 | 6,036) 6,107 | 27,426 | 31,512 | 10,457 
Denmark ..| 6,151 /|18,393) 39,527 | 9,745 | 16,733 6,749 
British Colo- 

nies.. --| 5,984 | 14,999) 21,286, — 23,804 | 15,308 
United States | 

of America} 5,104 | 3,450) 4,161 ; 1,500 2,687 | — 
Egypt.. --| 4,148 — | — | = —- | = 
China .. --| 4,140 800) 20,624 | 4,000 | 23,418 | 50,926 
Greece --| 8,205 _ 3,430 | 7,634 | 4,497 | 1,468 
Other  coun- } | 

tries and un- | 

classified ..| 19,454 _ _ - |--— _ 











TABLE V.—Showing Sizes of Vessels. 

















— 1900. | 1899. | 1898. | 1897. | 1896. 
Under 500 tons .. a ..| 848 | 864 | 733 | 636 | 690 
Between 500 and 1000 tons .. 53 53 50 47 61 

és A ot OE ae 87 | 79 79 83 | 106 
» 2000 ,, 3000 ,, aia 89 53 90 74 
» 8000 ,, 4000 ,, --| 116 | 137 146 76 82 
» 4000 ,, 5000 ,, ../ 68] 88 81 26 28 
5000 ,, 6000 ,, 23 14 33 28 52 
Over 6000 tons 58 | 61 49 














1287 pe 1211 | 970 | 1111 





As was the case in 1898, Messrs. William Gray and 
Co., Limited, Hartlepool, top the list, with 24 
vessels, varying in size from 1921 to 6035 tons, the 
most of them between 2500 and 4000 tons; but none 
were of special note, excepting the Inchdune, the 
highly economical machinery of which is dealt with 
on e9of this issue, Messrs. Harland and Wolff, 
Belfast, come next, and the most remarkable fact about 
their return is the t size of all the ships. The 
smallest is greater than the largest of Messrs. Gray’s 
—6767, while the largest, including erections, is 
16,029 tons. The average Board of le measure- 
ment of the six vessels included is 11,300 tons. 





In the case of neither firm is the output a record, 
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TWIN-SCREW LIGHT DRAUGHT STEAMER 


CONSTRUCTED BY MESSRS. FORRESTT AND SON, LIMITED, WYVENHOE. 
(Fur Description, see opposite Page.) 
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for in 1897 the Belfast firm returned 84,240 tons—the | Thus eight firms, with one exception the same as in | 
One or other of these two the 1899 list, exceeded 40,000 tons in 1900. They | Blair and Co., Limited, Stockton 

firms has topped the list in each of the pasteight years produce together over 450,000 tons, or 27 per cent. of | Central Marine Engineering Works, Har 
—the Belfast firm five times and the other three, and the total production of all private works. " 
the lowest output was 63,086 tons. Alistof the other; We give also the names of the i firms which top ay — estgarth, and Co., Limited, 
firms which exceed 40,000 tons is appended, the figures the list of marine engineers in the os 
given in parentheses being the Bo 
ment, where both totals were given : the list have two works at the places named at which 


ray and Co., Limited, 
pool .. os ee 
Harland and Wolff, Belfast .. 


Board of Trade tonnage. 


24 vesseia of 81,794 tons (74,191) 
6 > 


~— 


Russell and Co., Port Glasgow 

Sir W. G. Armstrong, 
worth, and Co., Limited 

Cc. 8S. Swan and 
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J. Dickinson and Sons, Limited, Sunderland 


ingdom, accordip Fairfield Company, Glasgow 


of Trade measure- | to the returns supplied to us. The first company 0 The eight firms, it will be seen, completed 418,000 


| their output is 51,650 and 30,260 tons respectively ; 


‘but desire their collective total to be given. For one | *he kingdom. 


indicated horse-power, or 33 per cent. of the total for 
We have already indicated that the foreign tonnage 


73,807 ,, (67.845) establishment the famous Clydebank Works come totalled 430,495 tone, the largest for several years, and 


first ; then the Wallsend, who were first last year, 


62,32)» (96,201) and they include in their return a great variety of high- - : 
60,530» ©4419) class work. The list is as follows : Pe 07 — 26 pw 
46,237 | Ta@iosted ighest ratio in the 


74,000 tons more than in the vious year, the pro- 
the total, while the 


just closed was 30 in 





»” Horse-Power. | 1896. The Board of Trade returns give the value of 
42,880 ,, North-Eastern Company, Wallsend and Sunder- ships exported for the eleven months ending Decem- 
= eae PERNT ber as 7,750,831/.—the year’s figures are not available 





42,263 ,, | J. Brown and Co. Limited, Clydebank... .. 70,300 =| __ white for the corres 
40,307, 


; ponding months of 1899 the total 
“i rw _ — aerate 51,750 was 8,562,922/.: but ships may be launched and yet 
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stern as shown, the propellers working within tun- 
nels thus formed. 

The bridge- house, containing the chief accom- 
modation, extends for a length of 56 ft. amidships. 
At the forward end the saloon is situated. This 
extends right across the width of the vessel and 
affords seating accommodation for thirty persons at 
three tables. Immediately abaft the dining-saloon are 
the pantry and galley, the latter containing a range of 
sufficient capacity to cook for 100 persons. On the 
starboard side opposite the engine and boiler casin 
there are six two-berth rooms with iron - fram 
beds one above the other. On the centre line abaft 


the machinery space there are two four-berth state- 3d 


rooms, the upper beds being made to fold back. 
Between the foremost of these two rooms and the 
machinery space the bath-room is placed. These pas- 
senger’s rooms are all fitted with folding lavatories, 
sofa seats, &c. 

The accommodation for the officers, engineers, and 
purser is on the starboard side. All the rooms under 
the bridge deck have the side lights fitted with square 
ports to allow free ventilation in hot weather. 

The structure shown at the forward end of the 
bridge deck is of teak and comprises the wheel-house 
and chart-room. In the wheel-house is a hand-steering 
gear by Messrs. Thomas Reid and Sons, of Paisley, 
one of Lord Kelvin’s latest type of compass, tele- 
graph, &c. The quarters of the commander of the 
vessel are in this house, which contains two beds. 
Electric bells are fitted throughout. 

The crews are berthed underneath the main deck 
forward, there being beds for 12 hands. For the 
stokers there is the teak deck-house shown on the main 
deck aft, where there are beds for six men. All the 
decks and deck fittings are of teak, and an awning and 
side curtains extend for the whole length of the ship. 
Cargo space is provided under deck forward and aft of 
the machinery space, there being a large hatch for- 
ward and two small hatches aft. There is a steam 
winch for each hold and a windlass which is worked 
off the forward winch by a messenger chain. The 
winches are by Messrs. Dunlop, Bell, and Co., of 
Liverpool, and the windlass by Mesers. Thomas Reid 
and Sons, of Paisley. There are two boats, and also 
two masts with booms for lifting cargo, as shown. All 
the steel plates, angles, and ironwork fittings were 
electro-galvanised by plant erected at Messrs. 
Forrestt’s works. 

The two pairs of engines (see Figs. 5 and 6, 

ge 12), which have n supplied by Messrs. 

lenty and Son, Limited, of Newbury, are of 
the three-stage compound condensing type, with 
piston valves. Each set of engines is fitted with 
a separate condenser, air and circulating pumps. 
The air pumps are of the Edwards type. Steam is 
supplied by a Yarrow water-tube boiler, which is 
laced in an enclosed stokehold, and is worked under 
orced draught. The fan and fan engine are by Mr. 
A. G. Mumford, of Colchester. The propellers are of 
gun-metal, with movable blades. As stated, the 
work in tunnels, so that, though their diameter is muc 
greater than the draught of water of the vessel, they 
would not project below the bottom if the boat were 
to take the ground. 

On the trial trip recently made, a mean speed of 
10.68 knots was maintained for four hours with a load 
of 60 tons on board, the mean indicated horse-power 
being 180. On the measured-mile runs a mean speed 
of 11.08 knots, with 227 indicated horse-power, was 
recorded. This was 2 knots in excess of the con- 
tract. The air pressure in the stokehold during the 
trial did not exceed 4 in., the average steam pressure 
was 190 lb., and the vacuum 25in. Throughout the 
trials the machinery is reported to have worked satis- 
factorily. 

Commander D. C. Garcia, Commander Malbran, 
and Mr. T. W. R. Hughes, Technical Inspector of the 
Argentine Government, represented the purchasers on 
the trial, the contractors being represented by Mr. W. 
Johnson and Mr. E. P. Plenty, 





AIRE AND CALDER Navication.—The Aire and Calder 
Navigation Company are promoting a Bill to secure 
further powers. The undertakers seek authority to raise 
additional capital to the extent of 640,0000. 





CoaL IN NOTTINGHAMSHIRE. —Tle Nottinghamshire 
coal trade has made steady progress during the past 
twelve months. In 1866 there were 25 collieries in the 
county, and the estimated output of the year was 
1,600,000 tons. last year the number of mines in Not- 
er yprenenag had increased to 56, and the production 

grown to 8,224,000 tons. The number of persons 
now en in coalmining in the county is returned at 
25,276. The working of some of the older pits in Not- 
tinghamshire has been discontinued, but more new work- 
ings have been opened out, and two of these new pits 
owned by the sover Coal Company are now turning 
out from 5000 to 5500 tons daily. A new pit is being 
sunk at Manton, on the estate of the Duke a Newcastle, 


by the Wigan Coal and Iron Company ; difficulty has 
been experienced in the sinking operations in consequence 
of a great quantity of water having to be dealt with. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting 
of the iron market last Thursday some 3000 tons of pig 
iron were dealt in. The tone was firm on short covering, 
and Scotch rose 44d. per ton. In the afternoon business 
was done in Scotch iron at 61s. 7}d. to 6ls. per ton 
cash, and at 58s. 6d. to 583, 44d. per ton one month; 
Cleveland changing hands at 5le. per ton cash, and 
50s. 6d. one month. The settlement prices were: 
Scotch, 61s. 3d. ; Cleveland, 51s. ; Cumberland hematite 
iron, 64s. 3d. per ton. During the afternoon on Friday a 
very small business was done, not exceeding 3000 tons. 
The tone was dullish, and Scotch iron declined in price 

. per ton. The afternoon quotations were 61s. 3d. to 
61s. 104d. and back to 61s. 14d. per ton cash, and trans- 
actions took place. No business was done either in Cleve- 
land or in hematite iron, and the settlement prices were : 
61s. 14d., 51s., and 64s. per ton. At the afternoon meet- 
ing of Monday’s market some 7000 tons changed hands. 
The market was very quiet, and the tone was flat. Scotch 
lost 1s. 6d. per ton ; Cleveland, 1s. 3d. ; and hematite 
iron, 1}d. per ton. At the close of the market 
the settlement prices were: 593. 6d., 493. 104d., 
and 63s. 10}d. per ton, and the market closed till 
Thursday for the holidays. There is no fresh feature 
to report regarding the Glasgow iron market. Almost 
all the transactions that have been carried through 
were in the nature of squaring off contracts before the 
end of the year. There has been practically no business 
with consumers, and it only falls to repeat the fact that 
the volume of business continues to restricted, and 
prices are dropping away in almost every branch of the 
trade. The following are the quotations for No. 1 makers’ 
iron: Clyde, 76s. 6d.; Gartsherrie and Calder, 77s. 6d. ; 
Summerlee, 81s. 6d.: Coltness, 82s. 6d.—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 76s. 6d. ; Shotts (shipped at Leith), 803.; Carron 
(shipped at Grangemouth), 783. per ton. 


Finished Iron and Steel.—Since the midsummer holi- 
days the trade in malleable iron has been far from busy, 
and the fall in — has been largely due to the com- 
petition from America and the Continent, while at 
the present moment the trade is in a worse state 
than has been known for many years—that is to say, 
so far as Coatbridge is concerned. In the near 
future, however, it is hoped that an alteration will 
take place by the reduction in the price of coal and the 
lowering of wages. The Conciliation and Arbitration 
Board is still working very successfully, and no serious dis- 
meas has taken place between the employers and 

e employed. In the steel trade the year 1900, which 
opened with large expectations, and with a great realisa- 
tion of business doing, has, notwithstanding, proved to 
be a year of exceptional anxiety and disappointment. 
Both pig iron and coal rose enormously in price in the 
first half of the year, and then came in the competition 
from America and Germany, and by-and-by prices re- 
ceded to such a point that, unless much greater relief was 
obtained by a reduction in the prices of pig iron and coal 
than has been got up till now, manufacturers here will be 
unable to make costs to cover the selling prices. There has 
been a falling-off in foreign orders. America has secured a 
very large share of the orders, both for Australia and Japan. 
She has also secured practically all the trade in steel for 
Canada. W: have been maintained at high-water 
mark during the year, but the men have yielded to some 
extent, and a further reduction will have to be made if 
the Scetch manufacturers are to maintain their position 
with reference to America. 


Glasgow University Engineering Society.x—Mr. Shra 


nell Smith, the hon. secretary of the Liverpool Self- 
Propelled Traffic Association, recently delivered a lecture 
on ‘‘ Automobilism Up to Date” before the Glasgow 


University Engineering Society. Professor Barr, the 
chairman, = a vote of thanks to the lecturer, 
which was heartily accorded. 


Tenders for Locomotive Coal.—Tenders have been sent 
in to the North British Railway Company for locomotive 
coal on the basis of 11s. 6d. per ton, which is a reduction 
of 2s, 6d. per ton over the prices a year ago. 


A New Train of North British Carriages.—The North 
British Railway Company have just introduced a new 
train of carriages with chain communications, which 
enables the ngers, when need be, to apply the air 
brake. At the same time a small signal shows the guard 
where the assistance is called for. 


Contract for a New Steamer worked with the Turbine.— 
A screw steamer has been contracted for by Messrs. 
Denny and Brothers, Dumbarton, for Captain John 
Williamson, superintendent of the Caledonian Railway 
Company’s river passenger fleet, which will have some 
novel structural features, one of which is that she will be 
fitted with Parsons’ turbine. That, at least, is publicly 
reported here. 

Storage of Petroleum at Greenock.—It is reported that a 
London company is negotiating with the Greenock Har- 
bour Trust for the landing of petroleum cargoes at James 
Watt Dock, and for the formation of tanks on the river 
embankment for the storage of the oil. It is said that the 
company have plenty of money at their back, and that the 
promoters of the scheme mean business. Should a satisfac- 
tory arrangement be come to, the revenue of the Harbour 
Trust will benefit, it is said, to the extent of 2000/. or 
30002. per annum, in the shape of additions to its harbour 
revenue. 


Greenock Electricity Department.—The demand for 
light and power is growing in Greenock so rapidly 
tbat it has become necessary to face the question of 
adding to the generating plant. The Board, however, is 





not likely to sanction any great increase to the expendi- 
ture until it is in possession of a full statement of the 
financial position of the department. The committee under 
Bailie Cameron have worked hard and successfully to 
develop their enterprise, and have been ably seconded by 
Mr. W. M. Wilson, their engineer, who has taken the 

lace of Mr. Tedden, transferred to Sheffield. Their 
atest idea is to open negotiations with Port Glasgow and 
Gourock with the object of inducing these burghs to take 
their electricity supply from Greenock. An arrangement 
of that sort should be an advantage all round. 


Gas Engines in Greenock.—There are in use in Greenock 
101 gas engines in the smaller industries at the present 
time, aggregating 577 nominal and 1154 approximate 
horse-power respectively. The bakers of the town have 
15 engines installed, the engineers 12, and the fleshers or 
butchers 10. Printers, plumbers, joiners, grocers, 
lemonade works, and other tradesmen, use them freely. 


Impri ents at D —The Burgh Commissioners 
of Dunoon are at present inviting offers for road and 
other improvement works at the mouth of the Balgie 
Burn, in connection with the removal of the present 
bridge and the erection of a new steel bridge 43 ft. long 
(in two spans) and 36 ft. wide. This improvement will 
remove what has long been regarded as a danger to 
vehicular traffic going by way of Wellington-street and 
the Innellan-road, and together with the presend West 
Bay improvements, which include the erection of an 
ornamental shelter capable of accomodating seven or eight 
hundred people, is expected to be completed before the 
commencement of next season. The works connected 
with these improvements have been somewhat impeded 
by the recent stormy weather, hundreds of tons of gravel 
having been thrown up on the new tar macadam espla- 
nade, the surface of which was badly broken. 

















Lreps CorPORATION TRAMWAYS.—The revenue of the 
Leeds Corporation Tramways last year amounted to 
168,0052. 11s. 6d., as compared with 123,937/. 0s. 6d. in 
1899, showing an increase of 44,0687. 11s. This expansion 
of revenue 1s attributable to the extension of 
electric traction in Leeds. There are now three types of 
tramways worked by the Leeds City Council, horse, 
steam, and electric. The revenue of the horse tramways 
last year was 26,9997. 12s. 9d. ; of the steam tramways, 
19,9632. 133. 7d.; and of the electric tramways, 
121,0427. 5s. 2d. The revenue of the horse tramways fell 
off 15,8617. 103. 6d. last year, while the receipts of the 
steam tramways declined to the extent of 5,216/. 12s. 10d. 
On the other hand, the revenue of the electric tramways 
increased 65,1467. 14s. 4d. 


Our Coa, AxsroaD.—The exports of coal from the 
United Kingdom are still expanding, having amounted 
in November to 4,059,523 tons, as compared with 3,511,483 
tons in November, 1899, and 3,453,216 tons in November, 
1898. In these totals the exports to Germany, France, 
and Italy figured for the following amounts: ‘ 





eae 1898. | 1890. | 1900. 

tons =| tons tons 
Germany 435,467 | 412,023 637,012 
France ee om 620,775 | 604,188 | 789,556 
Italy .. +e as --| 867,283 409,725 | 482,014 


These are the three countries to which the largest quan- 
tities of English coal are forwarded, and it will be seen 
that they are still absorbing greater quantities of it. 
The exports of coal also increased last month to Russia, 
Sweden and Norway, Denmark, Holland, Portugal, 
Spain, Turkey, and Brazil; but the deliveries to Egypt 
declined to 152,958 tons, as compared with 186,958 tons, 
and 174,108 tons. The aggregate exports for the eleven 
months ending November 30 this year were 42,503,014 
tons, as compared with 39,619,132 tons in the correspond- 
ing period of 1899, and 33,008,265 in the corresponding 

riod of 1898. In these totals the following countries 

gured for more than 2,000,000 tons each : 








| 
bets 1898. | 1899. 1900. 

tons tens tons 
Russia Ee a 2,130,274 8,311,933 3,132,020 
Sweden and Norway 3,235,143 4,174,788 4,116,691 
Germany oa 4,238,786 4,675,759 5,576,658 
France 6,074,392 220, 7,802, 
Spain .. ‘ oe ° 1,599,395 | 2,019,538 2,391,679 
Italy .. es = .-| 4,265,809 | 5,044,078 4,918,410 








The increase in the case of France will be seen to have 
been very marked, while the consumption of British coal 
in Germany has also considerably increased ; on the other 
hand, the deliveries to Russia, Sweden and Norway, and 
Italy have been scarcely maintained. The substantial 
advance observable in the consumption of British coal in 
Spain is probably explained by the tendency which 
Spanish capitalists are now showing to develop Spanish 
industries of all kinds, and to turn Spanish resources to 
fuller and more eaepe account. The shipments of coal 
to Egypt in the first eleven months of this year declined 
to 1,829,257 tons, as com with 1,929,830 tons in the 
corresponding period of 1899 ; they still showed, however, 
some increase as compared with the first eleven months 
of 1898. Including coal for shipment for the use of 
steamers engaged in foreign trade, coal left the shores of 
the United Kingdom in the first 11 months of this year to 
the aggregate extent of 53,209,164 tons, as compared with 
50,814,239 tons in the corresponding period of 1899, and 
43,249,821 tons in the corresponding period of 1898. The 

robable aggregate movement for the whole of 1900 may 

estimated at about 58,000,000 tons. 











JAN. 4, 1901.] 


ENGINEERING. 


15 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Naval Work at Shefield.—Throughout the past year 
firms as armour plate, and other naval 
material have been working at high pressure on Govern- 
ment orders. Gun shields, casemates, and conning towers, 
have been supplied for the battleships Venerable, London, 
and Bulwark ; citadel, barbette, gun shield, casemate, and 
conning tower for the Cornwallis, Exmouth, and Mon- 
tagu ; citadel, barbette, = shield, and conning tower 
for the Duncan and the Russell; and citadel, barbette, 
gn shield, conning tower, and _ bow protection for the 

ontagu. Orders were received for armour for eight 
first-class cruisers, as follow :—Barbette, casemate and 
conning tower for H.M.SS, Leviathan, King Alfred, and 
Drake ; conning tower for the Good Hope ; citadel, case- 
mate, conning tower, and bow protection for the Mon- 
mouth, Kent, and x; and casemate and conning 
tower for the Bedford. ‘ 


The Tool Trades of the City.—The Lowa year ee 
with these trades in a prosperous condition, but the 
end the orders that were on hand for India and South 
Egypt had been cleared off, and a considerable portion of 
the supplies forwarded to South Africa were delayed at 
the ports. As a result trade was dull when the year 
closed. The demand for files has been brisk, but manu- 
facturers complain of unremunerative prices. There has 

nm plenty of work in edge tools, sheep shear makers 
have done a good average trade, and the production of 
horticultural and agricultural tools has been larger than 
in any previous year. 

Railway Staff Appointments. —The directors of the Hull 
and Barnsley Railway Company have made the follow- 
ing appointments, consequent upon the retirement of 
Mr. V. W. Hill, who has been appointed general manager 
of the South-Eastern and Chatham Railway: Mr. George 
Scaum, secretary; Mr. Walter H. Wood, general and 
traffic manager; Mr. John W. Shaw, goods assistant to 
the general manager; Mr. R. Y. Vickers, coaching 
assistant to the general manager. 


Iron and Steel.—The local iron market is in an ex- 
a unsettled state, and merchants decline to quote. 
What little business is being done is of a hand-to-mouth 
character, and is a matter of bargaining between buyer 
and seller, Districts which had up to recently a close 
approximation in their basis of prices are now consider- 
ably apart owing in some measure to the holidays, It is 
hoped that in the course of a week or two business may 
become more settled. There is still a great lack of 
orders, and the New Year is not starting under very 
promising circumstances. Stocks have accumulated to a 
small extent in the hands of makers, but not to any 
serious extent, and local consumers have comparatively 
little on hand. It is quite expected that they will be 
placing their contracts as soon as quotations have some- 
what settled. The rolling mills are quiet, and although 
some of the works were opened on Monday and others 
to-day, it will not be until next week that operations will 
be fully resumed. 


South Yorkshire Coal Trade.—The pits resumed full 
work at the beginning of this week, and the year 
promises to be a prosperous one for coalowners, 
notwithstanding that the men are to receive advances 
of 5 per cent. this month and 5 per cent. in 
February. With the contracts with the railway com- 
panies for locomotive fuel settled at 13s. 6d. per ton, and 
a prospect of a strong demand, the outlook is bright. 
Although householders are not yet taking as much coal 
as usual at this season of the year, softs are readily 
marketable, gas companies taking heavy supplies. For 
the last few weeks business in manufacturing fuels has 
been very slow ; but now the price has been fixed, it is 
anticipated that local firms will very shortly make their 
contracts, which it is expected will be about 2s. per ton 
under the last rate. 





INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM 
Locat Sscrion).—We are informed that the inaugural 
meeting of the Birmingham Local Section of the Institu- 
tion of Electrical Engineers will be held in the buildings 
of the Birmingham University, at 8 p.m., on batons gr 4 
January 23, Dr. Oliver Lod the chairman of the 
section, will then deliver his address. The president and 
secretary of the institution have accepted an invitation to 
be present. 





THe GREAT WESTERN AND STOURBRIDGE.—I¢ is stated 
that the directors of the Great Western Railway Com- 
pany have decided to make Stourbridge a signal works 
centre for the West Midland district. The effect of this 
step will be to bring about 200 workmen in the depart- 
ment to Stourbridge, when the scheme is fully developed. 
The initial measures have already been taken. An 
addition to the Great Western staff at Stourbridge 
pret be made when a junction station there is com- 
pleted, 





_ Lectures ON RerriGERAToRS.—The Technical Educa- 
tion Board of the London County Council, acting in con- 
junction with the Council of University College, London, 
have arranged fora series of lectures on the “ Artificial 
Production of Cold,” to be delivered in the Chemical 
I'heatre of the College, Gower-street, by Dr. W. Hamp- 
son, whose apparatus for liquefying air is well known in 
this country and on the Continent. The lectures will 
begin on January 18, at 5.30 p.m., and will be illustrated 
by experiments. Those who wish to attend or to obtain a 
syllabus of the lectures should apply to the Secretary of 


the College. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday and to-day 
there has been no market here, and with very little to 
— one, ib is, indeed, difficult to fix quotations. 

‘ar as can be made out about 50s. is the figure for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, while 
agree like 493, may be given as the price of foundry 
No. 4, and 483, as the quotation for grey forge. 

More Furnaces Going Out.—The production of pig iron 
is to be still further reduced. The workmen, numbering 
between 300 and 400, employed by the Skinningrove Iron 
Company, have received a fortnight’s notice to cease work, 


as the company intend to curtail their output. The firm Th 


have already laid one furnace off for repairs, and a 
second is now being damped down. The company have 
two comparatively new furnaces blowing, and it is —_ 
and believed that these will be kept in operation. The 
number of men employed at the Loftus mines, whence 
the Skinningrove Company draw their ore supply, may 
be reduced, for less ironstone will now be required for 
Skinningrove. 

Manufactured Iron and Steel.—Works are still closed 
for the holidays, and there is no business doing. So far 
as can be ascertained, quotations are the same as those 
last given. ; 


Coal and Coke.—The coal market is very quiet. Bunker 
coal is very dull, without changein price. ‘Ihe consump- 
tion of gas coal is rather below the average at this season 
of the year. Coke is in very poor demand for shipment. 
Medium blast-furnace qualities delivered here are still 
put at about 17s. 6d. 





RuopeEstan Goup.—The output of gold in Rhodesia in 
1898 was 18,085 oz. ; in 1899 the production rose to 62,313 
oz. ; and in the first eight months of last year it amounted 
to 82,263 oz., or at the rate of something over 120,000 oz. 
per annum. 





We tsu Licat Rattways.—The promoters of the Tanat 
Light Railway from Llangynog to Oswestry have received 
an intimation from the Treasury that the free grant will 
be increased by 10,0002. The capital required is not 
wholly made up, but there is every probability that it will 
be forthcoming. In the case of the proposed light railway 
from Welshpool to Llanfair, the free grant has also been 
augmented by 75007. All the capital is now guaranteed. 





British FirE Prevention CommMITrEr.—Pending the 
opening of its new testing station, the British Fire Pre- 
vention Committee will issue reports on tests undertaken 
in the past year with the Mural and DecorationsCompany’s 
floor, the ‘‘Cunnah-Wright” partition, the Williams’ 
fire-blind, with two iron doors and two pairs of wood 
doors. Summaries regarding tests undertaken at the 
North Bank testing station are also in preparation. Re- 
— the committee’s new testing station at West- 

urne Park, a sub.committee of the executive will have 
per au of the arrangements, Mr. Ellis Marsland pre- 
siding. 





Tue INSTITUTION OF JUNIOR ENGIngERS.— At the 
meeting of this Society, held at the Westminster Palace 
Hotel on December 14, the chairman, Mr. Percival Mar- 
shall, A. I. Mech. E., Lar grog, paper on “‘ The Metal- 
lurgy of Tin,” was read ~ r. J. H. Davy James, 
Member, of Swindon. In briefly reviewing the history 
of the subject, the author remarked that tin was without 
doubt one of the articles of commerce of the Phcenicians, 
who obtained it from Britain and from that part of the 
British Isles now known as Cornwall and Devon. Several 
charters were given to the Cornish mines, and in the 
reign of Edward I. the Stannary laws were instituted, 
some of which are even now in force. England enjoyed 
the monopoly of the tin trade up to the eighteenth cen- 
tury. In the early part of that century tin was discovered 
in Dohonsie and in the island of Banca. Minerals of tin 
are fairly widely distributed over the earth’s surface, 
being found in the Malay Peninsula, Australia, United 
States, Mexico, Chili, and Brazil. Europe contains 
workings in Saxony, Austria, Galicia, and Vauby, in 
France. The chief mining district in England lies 
between Truro and Land’s End, in Cornwall, the most 
important mine being Dolcoath, which is now 600 fathoms 
deep, and employs 1500 hands. Although retaining a 
—_ deal of old-fashioned plant, it has kept well up to 

ate, and now possesses effective batteries of Californian 
stamps and about forty Frue vanners for dressing the ore. 
The chief ore of tin, ‘‘tinstone,” Sn O, sp. gr. 6.9, is 
found in regular veins or lodes, and also in alluvial for- 
mations. The author described some of the appliances 
peculiar to Cornish tin-mining, viz., ladder-ways, man 
engines, cages, and skips. The dressing of ores, includ- 
ing stamping, washing, and calcining, was next treated, 
special reference being made to the Californian stamp, 
which was gradually displacing those of the old Cornish 
type, the main features of both, however, iden- 
tical. The whole process of manufacture and the various 
alloys of tin and copper were fully dealt with—bronze, 
un-metal, bell-metal, speculum metal, &c. Phosphor- 
stem and its uses in engineering were entered into, and 
the paper concluded with questions relating to the appli- 
cation of tin to the manufacture of fusible alloys. A 
discussion followed the reading of the paper, and a vote 
of thanks accorded the author. The next meeting will 
per on “‘ Railway Construc- 


be on January 25, when a 
tion,” will be presented by Mr. Alexander Ross, M. Inst. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The coal trade has been affected of course, by 
the holidays; the best descriptions have been making 
19s. 64. to 203. per ton, but, if anything, the general tone 
of prices has been easier. House coal has shown scarcely 


So]any change. Coke and patent fuel prices have also 


remained at their former level. 


Welsh Railway Trafic.—The revenue of the Taff Vale 
Railway Company for the past half year is returned at 
392,728/., as compared with 415,115/. in the corresponding 
period of 1899. The company never quite got over the 
effects of the recent strike troubles. The revenue of the 
Rhymney Railway last half year was 119,673/., as com- 
pared with 126,742/. in the corresponding period of 1899. 
e Barry Railway acquired 253,323/, last half year, as 
compared with 246,757/. in the corresponding period of 
1899. One additional week has to be brought into the 
accounts to complete the half year. Account should also 
be taken of accessory items of revenue in each case. 


The Swansea Valley.—The steel trade continues in an 
unsatisfactory condition. Of six furnaces at Upper Forest, 
only four are in blast. 


Coal Shipments from Cardiff.—The shipments of coal 
from Cardiff last year are estimated approximately at 
15,679,235 tons, as compared with 16,276,627 tons in 
1899, Last year’s shipments were reduced by labour 
difficulties in August. The shipments moved as follows 
month by month last year. January, 1,392,955 tons; 
February, 1,278,649 tons ; March, 1,471,719 tons; April, 
1,212, tons; May, 1,535,327 tons ; June, 1,288,155 tons; 
July, 1,327,367 tons; August, 968,790 tons ; September, 
1,267,326 tons; October, 1,395,832 tons; November, 
1,340,152 tons ; and December (estimated), 1,200,000 tons. 
Coal prices stood as follow at the close of 1900; Best 
steam, 193. 6d. to 20s. by ton; secondary qualities, 17s. 
to 18s. per ton ; special small, 11s. 6d. to 12s. per ton; 
best ordinary ditto, 10s 34. to 10s. 6d. per ton. 





Ocean PostackE —According to the report of the 
United States Commissioner of Navigation, the sum of 
1,065,626 dols. was paid by the American Government 
for the transportation of Transatlantic mails in the 
fiscal year 1900. Of this amount 647,278 dols. went to 
the American Line, and the balance to the Ounard, 
White Star, North German Lloyd, Hamburg-American, 
and French lines of Transatlantic steamers. The pay- 
ment of the American Line, under a law of 1891, was at 
the rate of 4 dols. per outward mile, and to foreign 
steamers 44 cents per pound for first-class mail matter, 


CANADIAN MeEtTAtturcy.—The annual report of the 
Ontario Bureau of Mines for 1899 has just been issued. 
It shows that there was mined in the Province in 1899 
16,911 tons of ore, valued at 30,951 dols., as against 27,409 
tons, valued at 48,875 dols. in 1898. Larger results, it is 
promised, will be shown in the present year. In the 
pig-iron industry the output was greater by nearly 60 per 
cent. in 1899 than in 1898, the quantity of ore smelted being 
110,036 tons as against 77,028 tons in 1898, while the 
yield of pig-iron was 64,749 tons, as against 48,253 tons 
in 1898, The total value of the pig-iron produced in 
Canada in 1899 is placed at 808,157 dols., as against 
530,789 dole. in 1898. Of the whole 110,036 tons of ore 
smelted, only 24,494 tons were mined in Ontario. 





Tue North German Liory>p New Prer TrrMInats 
IN HopokEeN.—The general plan adopted by the North 
German Lloyd contemplates the construction of a solid 
sea-wall along the entire front of 900 ft. in length com- 
— the property of the company. This sea-wall is to 

constructed of granite and concrete. On this sea-wall, 
or stone bulkhead, a substantial building, 850 ft. in length 
and 130 ft. in width, will be constructed of steel columns, 
filled with, and surrounded by, concrete held in yew by 
iron jackets; brick sides; steel girders with brick arches 
as flooring, the second floor being of the same construc- 
tion. The lower floor of this large building will be used 
for the storing of cargo and on the upper floor the 

nger traffic of arriving and departing steamers will 
handled. This large fireproof building will to some 
extent resemble a ee pae Fone cb waiting room. From 
the central fire-proof bulkhead building there will extend 
into the river three large piers, representing the platforms 
of a railway station, from which the steamers will sail. 
The northernmost of these piers will be 730 ft. in length 
for the present, ultimately to be lengthened to 910 ft., the 
second 894 ft., and the third 874 ft. long; the first two 
80 ft., and the third 90 ft. wide. The construction of 
these piers will necessarily be of wood piling on account 
of the great depth of soft mud and the impact of heavy 
ocean vessels, which render a rigid construction of stone 
entirely impracticable. The piers will be protected 
against fire by a concrete floor on the deck of the pier, 
covering by ing, and a sheathing of oak on the out- 
side of the pier from below water line tu the deck of the 
pier, in order to prevent the possibility of fire ——— 
the pier underneath. The pier sheds will be construc’ 
of steel columns filled with and surrounded by concrete 
held in place by iron jackets, and of steel trusees. The 
sides of the pier will be of wood, covered with tin, locked 
and fastened in such a way as to oo the wood a com- 
plete airtight covering. This form of fire, and slow burn- 
Ing, protection is now recommended by the best authe- 
rities, as metal construction would quickl vane, bend, 
and fall in a fire. The piers will all be double-decked, the 
under side of the upper floor, which is carried on steel 











C.E., Hon, Mem. Inst. J.E., Engineer of the Great 
Northern Railway. 





trusees, will be protected by fireproofing. 
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THE TWENTIETH CENTURY 
ENGINEER. 

At the beginning of any well-defined period of 
time it is the fashion to fall into a vein of prophecy; 
just as at the end of an epoch we indulge in a feast 
of retrospection. Naturally, at the break between 
two centuries—and in spite of certain eccentric dis- 
sentient chronologists the world has made up its mind 
we are now beginning the twentieth century—we 
are having a very full meal; or, if not that, a more 
than plentiful repast of these unsubstantial viands. 
Two jubilees have whetted our appetites, and the 
writings of Mr. Wells, with others of his school, 
have rendered the thing fashionable. We are not 
about to compete in catering for this taste, but we 
are anxious not to be altogether out of the fashion, 
and so take advantage of a resting-place in time to 
anticipate what the engineer of the century has 
before him. 

If one thing can be more surely predicted than 
another it is that the conditions of the future will 
be more exacting than those of the past. Engineers 
have uncorked the bottle, and let out the demon of 
technical education ; and those who accomplished 
their pupilage before its advent had better make 
haste to grow old, and retire on their laurels—and 
their incomes, if they have made them—before they 
are smothered by the flood of learning that has 
been let loose. This, of course, does not apply to 
engineers who have made their position secure, or 
can bring a knowledge of affairs to the direction 
of a business and to exploiting the many bright 


x | young men who are only too anxious to be exploited 


at a sufficient salary. In all ages, however, those 
who can manage men and direct human effort have 
taken, and will take, a higher place than those who 
manipulate materials. That will be true to whatever 
pitch technical education is brought ; for as the 
man is a more subtle instrument than the machine, 
so must the operator of men have higher gifts than 
the operator of mechanism. 

No one can write of the engineer of the future 
and escape beginning with technical education. 
The vast bulk of the young giant towers above 
everything, like the Eastern fisherman’s column of 
smoke ; and, like the genie that was evolved from 
the column, it will prove a willing servant or a 
hard taskmaster, just as it is treated. There is no 
more common mistake made by parents and others 
than to conclude technical education, as adminis- 
tered by the professors, is necessarily a good thing. 
It is true that to reach the higher planes of the 


engineering profession a man must have a complete! i 





knowledge of the scientific principles that underlie 
and govern all physical phenomena. But the know- 
ledge must be complete—so complete that it can be 
used as & tool, not locked away as a curiosity. 
When one thinks of the many young men who have 
gone through a college course with credit, and 
often with distinction, and are useless as engineers, 
one cannot help wondering whether half the inven- 
tions and progress that have been made in time past 
without the aid of technical colleges would not have 
been lost to the world had these seminaries pre-dated 
the era of Watt, Stephenson, and Bessemer. 

We'do not wish to be misunderstood in this 
matter, and say’ most plainly that an advanced 
system of scientific or technical education is neces- 
sary to any country that aspires to take a foremost 
place among the manufacturing nations of the 
world. The failures that are produced by the 
colleges, the young men who are led astray by half 
knowledge, the weak bottles with new wine in them, 
the possible excellent journeymen who are spoilt 
by aspiring to be past masters—these are not to be 
debited to technical education, but to the way in 
which it’is administered. The chief fault appears 
to be that all are treated alike. Forty or fifty 
young men, mostly fresh from school, are entered 
at the beginning of a term, and they are all “ first- 
year men ”—for twelvemonths they are all treated 
alike. They may be as various as the collection of 
a menagerie, but the same instruction is given to 
all. Then they go through to the second year ; the 
quick and the slow, those who take in rapidly—and, 
perhaps, forget as speedily—and those who gras 
with difficulty but hold tight. The third year is 
the same. The wilfully incompetent, the idle and 
rowdy, are all mixed in to encumber those who 
would work, and to make the task of the conscien- 
tious instructor a tenfold burden. 

The waste of money, time, and energy that goes 
on in our technical colleges—and for that matter 
in all colleges—would show a truly appalling total 
could it be reduced to figures. Huxley described 
(ideal) technical education as ‘‘ capacity-catching 
machinery.” If the authorities could set up a big 
sieve to riddle out the palpably incompetent— 
especially the rowdy incompetent—at the end of 
every term ; if, moreover, discretion could be exer- 
cised for sorting out the meritorious remainder 
according to their mental capacities and charac- 
teristics, then we should see a very different 
result to that which is now shown. The Professors 
say that the task would be beyond their power, and 
that existing staffs would be insufficient were dis- 
crimination made according to the capacity of 
students. Their opinion must be accepted with 
all respect; still, we think they magnify the 
difficulty, which would disappear if they would 
abandon length of study as a er to position 
in the college. Objection would, it is said, be 
raised to that. It would not be fair to the 
slower learners to keep them back because 
they might be the full time prescribed without 
getting through the course. The answer to this is 
obvious. If a young man passes through his first 
term without oo his subjects he had far 
better go back and make himself proficient up to 
a certain point, rather than try to build a totter- 
ing superstructure on an inadequate foundation. 
Perhaps more harm is done by pushing boys and 
young men forward prematurely than by anything 
else 


That is the outcome of the examination system 
which has done so much to blight educational 
methods of modern times. Academies of all kinds 
—technical and otherwise—strive to make records 
by which they advertise themselves. Ambitious 
professors like to see their results high on the lists. 
All hits count, but misses go unrecorded. If some 
system could be introduced by which the mean 
capacity of a school or class could be found, the 
evil would be less BP ppronerwig and the master 
would strive to weed out the incompetents, who 
are wasting time they might be turning to profit- 
able account. As it is, the instructor devotes 
himself to three or four of the brightest students : 
the rest do not count. They must struggle on as 
best they can, the majority hopelessly out of 
sight in the rear. This is notoriously so in the 
case of a professor of mathematics in one of our 
leading technical colleges. 

These, we consider, are some of the defects of 
technical education as at present administered. In 
7 of them it has done a great work already, for 
though it may have marred some mediocrities, 
it has rendered more richly-endowed natures 
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fitter for the work of directing industry along 
higher paths to more profitable ends. ithout 
the knowledge and appreciation of the natural laws 
which enable the manufacturer and constructor to 
apply science, we should lose the power to originate, 
and Rooms in time a nation of copyists always toil- 
ing painfully in the rear. 

e engineer of the twentieth century will have 
need of all the knowledge education can bring. 
The nineteenth century skimmed the cream of in- 
vention ; what was on the surface has been appro- 
priated. James Watt made it impossible anyone 
else should have quite so brilliant a record as him- 
self, and yet his master-stroke of invention, the 
separate condenser, did not need abstruse scien- 
tific attainments; although Watt was essentially 
scientific in hismethods. So each successful worker 
in the field of invention does something to exhaust 
the soil, and render needful higher fertilisation for 
further productiveness. New vistas, however, are 
constantly being opened out, and, to continue our 
analogy, we have something like the rotation of 
crops in the changing instruments by which the 
engineer attains his ends. Thus, if we are to 
believe Dr. Mond, the gas engine has at last 
superseded the steam engine as a prime mover. 
‘* We are,” he said at the last meeting of the 
Institution of Mechanical Engineers, ‘‘ now closing 
the century of steam, and opening the century of 
power-gas.” Naturally, Dr. Mond must know 
something about the matter, as he is the inventor 
of the gas that is to mark the century. If a 
technically-educated James Watt can devise — 
doubtless by the aid of the calculus—a gas engine 
in which a great part of the heat of explosion is 
not abstracted by cooling methods now needful, 
he will be closely repeating history ; and although 
he can hardly hope for as lasting a fame as his great 
predecessor echieved, yet he may make an easier 
fortune. 

The field of electrical engineering—that vast un- 
discovered country, stretching in luminous per- 
spective far into the new century—affords to the 
scientific explorer a territory bright with hope, 
but where the mirage will oft lead astray, though 
some green and fruitful oases will reward the for- 
tunate with the sweet waters of pecuniary success. 


The most obvious and perhaps the most hopeless, 


would be to discover a leadless secondary bat- 
tery; light, compact, durable, and, above all, 
cheap. The generation of the electric current 
from coal direct, by escaping steam, as in Lord 
Armstrong’s experiment, or by the thermopile, or by 
tapping it from the supposed boundless stores that 
the earth contains—which Dr. Perry offers as a 
ossible reward from Kew Observatory for stopping 

r. Clifton Robinson’s single-wire tramcars-—are 
all fields of research which may yield to the diligent 
cultivator a rich harvest of wealth and fame. In 
the smaller but surer ventures of improvement in 
detail of existing appliances, such as generators 
and motors, down to the humble fittings needful 
for electric transmission of energy, there is success, 
though perhaps modest, yet almost assured, for the 
educated and diligent worker. 

In marine engineering, even Dr. Mond would, 
we suppose, allow a future for the engine and boiler, 
though, perhaps, one somewhat restricted for his 
gas producers, might—as was said recently by a 
prominent marine engineer—be sent afloat; al- 
though the recovery plant, which is needed to 
secure their full economic advantage, might be 
rather a serious installation to carry backwards and 
forwards across the Atlantic. ere, in marine 
engineering, the field has been so well tilled for 
many years by most capable husbandmen, that it 
is difficult to see what more can be done, or what 
opening there is for new discovery. The compound 
engine, in triple and quadruple stages, has estab- 
lished itself, and though water-tube boilers make 
the generation of higher pressure steam an economic 
possibility, it would seem that the difficulty of 
using it renders the extensior of the compound 
= to a fifth stage a matter of remote expe- 

iency. 

The rotary engine, a dream of inventors since 
the days of Watt, has at last been translated into 
actual fact by the brilliant work of Charles Parsons, 
whose inventive genius and long-continued scientific 
experiment have now been rewarded by success. 
Doubtless in the case of an invention so young as 
the steam turbine there is the possibility of im- 
provement in detail ; but with so prolifican inventor 
in possession of the field, the coming engineer can 
hardly hope to effect much, 





The same may be said in regard to the water- 
tube boiler, for though we may be sure that the 
final type has not been yet adopted in ocean-going 
vessels, yet so many minds have been at work on 
the 8 te for the last four or five years that an 
engineer will have to strike out some very new 
departure to achieve success. The probable solu- 
tion of the difficulties at present experienced will be 
smaller tubes with shorter and more direct com- 
munication between the steam drum and the 
bottom receivers. Nickel steel may do something 
towards increasing durability if tubes made from 
it can be produced at anything approaching mode- 
rate cost. 

It is not our intention, however, to go through 
the catalogue of mechanical engineering pro- 
ductions; such a task would be profitless, even 
were space at command. In all branches of 
engineering the field of operations is widening, if 
the possibilities of radical innovation are growing 
less. As each invention closes one door it opens 
many others ; and the spread of machinery to so 
many purposes, where formerly it was unthought 
of, I to future engineers chances of profit, 
if not of fame, which were unknown to their pre- 
decessors. 

A feature of the engineering industry that has 
been growing of late, and bids fair to become still 
more prominent in the future, is the narrow 
specialisation of product. The Americans have 
set the example in this with much profit to 
themselves; one firm of considerable importance 
making only one pattern of lathe. It is needless to 
point out to engineers how much more cheaply an 
article, such as an engine or a machine tool, can be 

roduced if sufficient demand can be secured to 

eep a fair-sized works employed. The fact may 
do much to alter the conditions of the engineering 
profession, perhaps tending to render it more a 
trade than a profession, if we adopt Dr. Perry’s 
reading of the terms. The prospect is not alto- 
gether pleasant, for engineering will be robbed of 
one of its chief attractions—variety. In our present 
issue we print obituary notices of two engineers of 
the old school, both famous, and both of whom 
lived to an advanced age. If our readers will glance 
at the memoirs they will see how various were the 
accomplishments of both these men; and no one can 
say that either went beyond his capacity, or that the 
work they did was not done well. Dr. Pole ranged 
from aérial navigation, to water supply, railway 
work, armour plates, and many other branches of 
engineering practice. Lord Armstrong was eminent, 
and most justly eminent, in branches of applied 
science that dealt with some of the largest masses 
of metal with which the engineer has to deal, down 
to the most delicate of researches in connection 
with physical work. Such many-sidedness is 
doubtless the attribute of genius only, and genius 
is untrammelled by laws and customs ; still, it is 
hard to think that even genius would find much 
scope when confined to the design of a single form 
of machine tool. 

Of that branch of the engineering profession 
which deals with large constructive operations, 
generally known as civil engineering, there is not 
much to say. As structures grow in size so is more 
accurate and wider knowledge needed. To origi- 
nate designs for the more daring spans of modern 
bridge work, higher mathematical attainments 
are required, together with a metallurgical know- 
ledge that was altogether unnecessary in the 
earlier days of the profession. The coming civil 
engineer will have more and more to look abroad 
for his career, or at any rate for his, field 
of operations, as time progresses and the cen- 
tury advances ; for though there are more railways 
to be built, more bridges to span rivers, more 
water works to be constructed, and harbours to be 
formed at home, yet our wants are far more nearly 
supplied than those of vast territories in distant 
parts of the world, the opening up of which to 
civilisation will be the great task of the twentieth 
century. 

In England, America, Germany, France, Japan, 
in every country almost where modern civilisation 
has penetrated, engineers are being trained in ever- 
increasing numbers, and at times one is inclined 
to despair of many of them ever being able to earn 
a living, so crowded is the profession. Of course, 
as in every other calling, there is ‘‘ plenty 
of room at the top”—but then, the climbing 
there ! There is, however, this consolation for every 
engineer student, and for every young man learn- 
ing the elements of mechanical construction either 





in the college or the workshop. No training that 
he can have supplies so liberal an education, and 
so fits him for the battle of life, whether he follow 
his profession in its integrity or not. The engineer 


can do more things useful than a man of any other 
class, and unless he has wofully misused his oppor- 
tunities, there is hardly conceivable a civilised com- 
munity where he cannot at least earn a respectable 
living. When we add to this, that engineering is, 
above all other industries, the one that must grow 
and flourish, probably we have said enough to make 
of good cheer all healthy-minded young men who 
will strive to win laurels in all quarters of the globe 
as the Engineers of the Twentieth Century. 





LAW OF DEEP TUNNEL RAILWAYS. 

Just as the earth under London is about to be 
full of electric railways, so the atmosphere of the 
metropolis is already filled with doubts as to 
whether these eerie tunnels are an unmixed bless- 
ing. It seems that those who live in streets im- 
mediately, or nearly above, the route of an electric 
tube, complain bitterly of the vibration caused by 
passing trains, a nuisance which is said to increase 
with the frequency of the train service, and which 
is particularly annoying during the early hours of 
the morning when aasihy laden workmen’s trains 
are running. Whether the nuisance is so bad as it 
is painted we are unable to say; we also leave 
unanswered the question whether the effect of 
vibration upon the nerves of tenants and occu- 
piers along the Bayswater-road, is aggravated or 
diminished by the visionary prospect of obtaining 
substantial damages from an <eehins railway com- 
pany. Suffice it that a nuisance exists; the point 
of interest to the lawyer is: are the electric rail- 
way companies liable for such nuisance, and if so, 
to what extent ? 

The original Act of the Central London Railway 
Company (The Central London Railway Act, 1891, 
8. 5), provides that the company may ‘‘ enter upon, 
take and use” the lands delineated on the deposited 
plans—these being the lands required for their 
railway stations, &c.—provided that nothing therein 
contained shall authorise the company to enter 
upon, take, or use the surface of any public street, 
but that the company may ‘‘ enter upon, take, and 
use” the subsoil, or under surface, of any public 
> at road, or footway, shown on the deposited 
plans. 

It is a well-known legal principle that the free- 
hold of a highway is vaaed in the landowners on 
either side, in each case usque ad medium filum viae. 
Moreover, the freeholder of a plot of land owns 
the soil thereof wsque ad inferos subject, in the case 
of a highway, to the right of the local authority to 
use the soil of the highway in such a manner as 
may be reasonable for sewers, gas, and water 
7: It follows that in laying down two parallel 
tu below the surface of Oxford-street and the 
Bayswater - road, the Central London Railway 
Company have — 8 to which the free- 
holders on either side of the way are entitled, and 
an injunction might be obtained by any of such 
freeholders to restrain interference with their pro- 
perty, unless interference takes place by warrant 
of law [The Salt Union v. Harvey, 13 T.L.R. 297]. 
The ‘‘ enabling” words of the section to which we 
have alluded—namely, those which allow the com- 

ny to ‘‘enter upon, take, and use” the required 
ands—are common form in railway Acts. They 
import the provisions of the Lands Clauses Act, 
1845, which provides for the mode in which the 
notices shall be given to the owners of the lands 
which the company require to take, and the com- 

nsation to be paid for the same, and for the 

mage to be sustained by reason of the severing 
of the lands from the other lands of the owner, or 
‘otherwise injuriously affecting such lands by the 
exercise of the powers of that or the special Act or 
any Act incorporated therewith,” shall be ascer- 
tained. It has been decided in the House of Lords 
with reference to this section, that if any part of a 
man’s lands are taken, the company must pay com- 
pensation for all injury or depreciation in respect 
of any other of his adjoining or neighbouring lands; 
though, on the other hand, it is equally well settled 
that if none of his land is taken, a neighbouring 
SS can get no compensation whatever. 

e case of Hammersmith v. Brand is the autho- 
rity usually referred to on the latter point. That 
famous decision was based upon the principle that 
the benefit which accrues to the public outweighs 
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any disadvantage which adjoining landowners suffer 
owing to vibration and other nuisances incidental 
to the working of the line. It is worthy of remark, 
however, that a railway company is generally bound 
to adopt every available means of reducing a 
nuisance. Thus, in the case of sparks from a loco- 
motive and setting fire to crops, the company can 
only escape liability if they show that the most 
approved device has been adopted for the pur- 
pose of preventing live sparks issuing from the 
funnel. It is possible that the same doctrine may 
be applied to vibration. The question whether 
vibration caused by a passing train can be reduced 
by the laying down of heavier road metal under the 
sleepers, or by some other means, has not been 
considered in any case before the Courts. It is 
ossible, however, that where a new departure has 
been taken—as where tubes have been drawn 
through the London Clay, the very best methods 
for minimising vibration See not been adopted— 
whether this omission was due to negligence, or to 
the fact that pioneers are always liable to make 
mistakes. Suppose it were established in an action 
at law that the company when laying down their 
tubes had not adopted the best means of prevent- 
ing vibration. It could then be argued that they 
were guilty of negligence and must pay damages in 
consequence. But suppoes, on the other hand, it 
was shown that they adopted the very best means 
known to science, and that in spite of their zealous 
endeavours the passing train still caused an appre- 
ciable vibration in houses 80 feet overhead, the 
Court, being bound by the Brand case, must declare 
that ‘‘the alleged nuisance is incidental to the 
working of the line, and the promoters are not 
responsible.” 
hat the owners of an electric tramway are pro- 
tected from the remoter consequences of propelling 
cars by electricity was decided in the National 
Te‘ephone Company v. Baker (1893, 2 ch. 186). 
There the company sought to restrain the Corpora- 
tion of the City of Leeds from so allowing power- 
ful currents of electricity to run through wires in 
the streets as to interfere with the telephone 
system of the town. It was held that the nuisance 
was one for which the corporation could not be held 
responsible. It is probable that there was a clause 
in their special Act which afforded the necessary 
protection to the corporation ; for the mere fact 
that a particular undertaking is being carried out 
under statutory powers is no guarantee that in the 
exercise of those powers the undertakers may com- 
mit what nuisance they choose. Thus in the case 
of Shelfer v. The City of London Electric Lighting 
Company, the vibration caused, and waste steam 
emitted by engines used for the purpose of genera- 
ting electricity, occasioned injury and annoyance 
to the plaintiff. It was held that he was entitled 
to damages, although it was argued before the 
Court that inasmuch as the defendants were em- 
powered by a Provisional Order, and were under 
statutory duty to supply electricity within the City 
of London, they could not be held liable for 
nuisance. Section 82 of the Provisional Order read 
as follows :—‘‘ Nothing in this Order shall exonerate 
the undertakers from any indictment, action, or 
other proceeding for nuisance, in the event of any 
nuisance being caused by them.” 

It is clear that frontagers along the route of a 
subterranean railway, as freeholders of land through 
which the railway was about to pass, would have a 
locus standi to oppose a Bill when it came before a 
Committee of the House of Commons, and pro- 
tecting clauses might be, and in the case of the 
Central London Railway many such clauses actually 
were, inserted for their protection. 

While some of the freeholders along the route 
had special clauses inserted in the Act, others—and 
notably the Ecclesiastical Commissioners, who own 
the freehold of much property along the Bayswater 
Road—disposed of such portions of their land as 
were penetrated by the railway. Others, appa- 
rently ignorant of the fact that their rights were 
being infringed, acquiesced in the seizure ; and now 
that the consequences of their passive attitude have 
— apparent, are endeavouring to seek re- 

ress, 

The interest of tenants or occupiers of houses in 
the affected district—and these, after all, are the 
most important—have next to be considered. 
Apart from an action which might lie against the 
landlord for breach of covenant for quiet enjoy- 
ment, we cannot see that the tenant or occupier 
can obtain any redress. He cannot proceed against 
the railway company, unless he can show that they 


have adopted the most efficient means of prevent- 
ing vibration ; and in suggesting that qualification 
we are assuming that the Court will make a new 
departure. Besides it is not to be supposed that 
such a gigantic undertaking as the Central London 
Railway would be based upon anything but the 
plans and specifications of the most skilful en- 
gineers. 

The fact of the matter is that deep-down sub- 
terranean railways have taken ple by surprise. 
It was fondly thought that hidden away beneath 
the overlying gravel—penetrating far into that 
Tertiary argillaceous deposit which is named after 
the metropolis—the tubes which run from Waterloo 
and the City, and from the Bank to Shepherd’s 
Bush, would cause no inconvenience to dwellers 
upon the surface. Experience has proved other- 
wise, and it will be strange indeed if the results 
of that experience do not have a considerable 
effect upon the fortunes of the many private Bills 
for the promotion of such railways which are 
to be brought into Parliament during the next 
session. 





COOPER’S HILL COLLEGE. 

In our issue of September 1, 1899, we pub- 
lished an article dealing with the resignation of 
Colonel John Pennycuik, of the Presidency of 
Cooper’s Hill College. This brought us on Sep- 
tember 29 a letter from that gentleman dissenting 
from some of our remarks, and this was followed, 
a week later, by several letters of a controversial 
character. Our only reason for referring to this 
matter is to fix the date of Colonel Pennycuik’s 
resignation. He was followed in office by Colonel 
John W. Ottley, who was understood to take an 
unfavourable view of« the way in which the 
college was conducted, and to have in mind 
some drastic changes, At any rate, he held him- 
self, we understand, aloof from the members of the 
staff, and his official dealings with them created the 
impression in their minds that he did not regard 
them as colleagues. A fortnight ago seven of the 
professors, namely, Mr. T. A. Hearson, M. Inst. 
C.E., Professor of Hydraulic Engineering, &c.; Mr. 
H. McLeod, F.R.S., Professor of Chemistry ; Mr. 
W. N. Stocker, M.A., Professor of Physics ; Mr. 
A. H. Heath, A.M. Inst. C.E., Assistant Professor 
of Engineering; Mr. T. Shields, M.A., Demon- 
strator in Physics; Mr. P. Reilly, Demonstrator 
Mechanical Laboratory; and Mr. J. C. Hurst, 
Lecturer in Accounts, each received a copy of the 
following letter : 


_ Sir,—I have the honour to forward for your information 
a copy of a letter, P.W. 2531, dated 14th instant, from 
which you will see I am instructed to convey to you the 
decision of the Secretary of State for India in Council 
that a will be required to vacate your appointment at 
this-College at the end of the next ter Term. 

I have the honour to be, Sir, 
Your obedient servant, 
(Signed) Jonn W. OrTtey, 
President R.I.E.C. 
Cooper’s Hill, Surrey, December 17, 1900. 


The letter which was enclosed stated that the 
Secretary of State for India had had under his 
consideration in Council certain recommendations 
which had been laid before him by the Board of 
Visitors of Cooper’s Hill College, with a view to 
reducing the present excessive cost of the staff 
and increasing the efficiency of the teaching ; and 
that the changes proposed in the curriculum, 
which had been indicated in a previous letter of 
November 2, 1900, necessitated the retirement of 
the gentlemen mentioned above. The President was 
therefore requested to inform the gentlemen that the 
Secretary of State, ‘‘ while regretting the necessity 
for reducing the staff, and fully recognising the value 
of their past services,” was compelled to give them 
notice that they would be required to vacate their 
appointments at the end of the next Easter term. 

he matter came on the seven members of the staff 
most abruptly. Certainly the covering letter could 
not have been shorter, or more devoid of those ex- 
pressions of courtesy and regret which are usually 
employed when measures involving individual hard- 
ship are adopted in the professed interest of 
institutions. The professors knew nothing of the 
recommendations of the Board of Visitors, nor of 
the proposed changes in the curriculum, and not one 
of them had been consulted respecting those changes. 
It is well known that there are more candidates for 
the college than vacancies, and that those who obtain 
its degrees find no difficulty in obtaining berths, 
so it is evident that the staff have worked success- 





fully in its interest. It is quite possible that im- 
provements may be made in the methods ; the pro- 
gress of science and education involves a periodic 
overhaul of all such institutions, however efliciently 
they may be conducted, and no reasonable person 
expects that important changes can be made with- 
out inconvenience to individuals. But that is quite 
a different matter from the wholesale dismissal of 
professors as if _ were housemaids. The plea 
of economy is probably only an excuse, for most of 
the staff have a claim for pension, and therefore it 
will be many years before the economy will be 
realised. It is not likely that such discourteous 
treatment of a body of gentlemen will be allowed 
to pass unchallenged, either by the educational 
interests of the country or by the various profes- 
sions which they represent, and we shall ourselves 
return to the matter. 





LORD ARMSTRONG. 

In our last issue we briefly announced the death 
of Lord Armstrong, which took place at his resi- 
dence, Cragside, Rothbury, Northumberland, on 
Thursday of last week, December 27. The news 
reached us too late for an adequate notice of Lord 
Armstrong’s life to be inserted in our last number, 
and we therefore had to postpone any account of his 
distinguished career until the present issue. 

William George Armstrong was born on Novem- 
ber 26, 1810, and he had, therefore, lived to the 

t age of a month over ninety years. He was 
the son of Mr. W. Armstrong, a merchant of New- 
castle-on-Tyne, his mother being the daughter of Mr. 
William Potter, of Walbottle Hall, Northumber- 
land. In a manner almost unique, he combined 
in himself the characteristics of thetrue engineer and 
the organiser of great undertakings : a type which 
never fails to appear in the front rank. For so 
many years he filled a foremost position in the 
contemporary history of the country, that the chief 
incidents of his most successful career are fairly 
well known. It has often been told how he was 
educated as a lawyer, and, indeed, commenced 
life as a solicitor in the firm of Donkin, Stable, 
and or onH SS later eg in the office of 
his brother-in-law, Mr. W. H. Watson, afterwards 
Baron Watson, then a special pleader in the 
Temple. Fortunately for England, he soon 
found his true path in life. He commenced his 
engineering career as an amateur, making experi- 
ments in his leisure time. These distractions 
became so engrossing that the dry practice of the 
law soon grew distasteful, and he determined to 
abandon it as a profession, and cast in his lot with 
the mechanical pursuits which had for him so 
engrossing an interest. There then existed a small 
engineering works owned by Messrs. Donkin, 
Cruddas, Potter and Lambert, who conducted an un- 
pretentious business on the Tyne at Elswick ; a spot 
where, years after, Lord Armstrong told a meeting 
of Naval Architects that he used to fish for salmon 
in his youthful days. In 1847—the year the 
Institution of Mechanical Engineers was founded 
—Armstrong officially joined this firm, and his 
energetic presence soon wrought a change in 
the practice of the works. His experiments 
had been largely in the direction of the appli- 
cation of hydraulic power, and it was to the 
extension of machinery of this nature that the 
enthusiastic new partner devoted his energies. 
One of the most important of the early orders ob- 
tained was for the hydraulic cranes at the Trafalgar 
goods station at Newcastle. In 1850 the applica- 
tion of the loaded accumulator gave a great impetus 
to the work done by the firm, and the progress 
made in extending its field of a was rapid. 

Later on, the events of the Crimean War caused 
him to turn his attention to that branch of engi- 
neering construction in which he has won most 
fame, and with which his name will always be 
closely identified. Proceeding on his usual plan of 
associating experiment with inductive reasoning, he 
worked on the problem of improving ordnance until 
the year 1858, when he brought his investi- 
gations to a practical issue. The old smooth-bore 
cast-iron or bronze cannon, with spherical projec- 
tile, loaded at the muzzle, was not a weapon likely 
to commend itself to an originating engineer like 
Armstrong. The material used—cast iron—was 
by no means well suited to withstand the ten- 
sional stress and percussion shock due to the 
explosion of the charge; so that the gun had to 
be unduly heavy even for the comparatively low 





pressures then set up by the burning of the 
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powder. All this is commonplace to us now; but 
to appreciate the originality of the daring young 
engineer of that day, who had never been profes- 
sionally connected with the design of ordnance, we 
must remember that cast-iron cannon and round 
cannon balls had been ‘so firmly established by 
long use, that the practice was hardly questioned 
by the naval and military experts of the day—a 
class which has always been averse to change. It 
is worthy of note, however, that the two great 
changes in the construction of ordnance which 
Armstrong did so much to bring about are of quite 
respectable antiquity in their inception. There is, 
we believe, still at Woolwich an ancient piece 
bearing the date 1547, which is rifled with six fine 
grooves having a twist of one turn in 28 in.; 
although, as is pointed out by Lloyd and Hadcock, 
in their admirable work, ‘‘ Artillery: its Progress 
and Present Position,” it is very improbable that 
there was any idea of using elongated projectiles 
at so early a date; and thus the advantage of 
giving the shot a gyroscopic action was very pro- 
blematical. This interesting relic of three-and-a- 
half centuries ago is further remarkable as being a 
breechloader, and, indeed, the opinion was freely 
expressed, and afterwards acted upon, by practical 
artillerists that breechloading cannon could not 
practically be used with advantage. There is, how- 
ever, an earlier example of a breechloading cannon 
than that referred to, for Lloyd and Hadcock give 
an illustration of a Spanish breechloading gun of 
1370 ; whilst there is another in the Tower, picked 
up on the Goodwin Sands. 

To return, however, to the renaissance of these 
inventions at the time Armstrong commenced his 
experiments : the heaviest regulation smooth-bore 
weighed no more than 95 cwt., and it was deemed 
impracticable to exceed that limit in a ship. The 
heaviest cannon ball was 94 1b., and the biggest 
charge was 16 lb. of powder. Lord Armstrong 
lived to see guns made on his principle of 110 tons 
weight, loaded with a projectile of 2000 lb., and a 
charge of 960 lb. 

The way in which the enormous stresses set up 
by burning these mammoth powder charges have 
been met is well known now. Professor Barlow, 
in writing on the action of hydraulic pressure in 
cylinders, had shown that the strength of a cast- 
iron cylinder was far from being proportionate to 
its thickness. The reasons being, that an internal 
layer of the metal might—owing to its shorter cir- 
cumferential length—be stretched to the breaking- 
point before the external layer might have nearly 
reached the limit of its resistance. He had also 
pointed out that ‘‘in order to obtain the greatest 
resistance to a bursting force in a cylinder, the 
external layer of the material must be in a state of 
initial tension, which should diminish in each suc- 
ceeding inward layer, until a neutral point is 
reached; beyond which a state of compression must 
prevail, gradually increasing to a maximum at the 
interior surface.’ In America an ingenious effort 
was made to turn this principle to use by cooling 
the bore of a cast-iron gun with water on taking it 
from the mould. The outer layers being thus kept 
plastic longer than the inner part, the former would 
shrink round the latter in the same way as a hoop 
shrunk on. 

The way in which Sir William Armstrong applied 
the principles enunciated by Professor Barlow 
to gun construction was by the now well- 
known plan of shrinking hoops or rings on to an 
inner barrel, or A tube, as it is called. The 
latter extends the whole length of the piece, and 
is formed of steel, the rifling being cut on the 
interior. Professor Barlow worked out his theory 
on mathematical principles, and much mathematics 
have been expended on finding the exact tension 
which should be set up in the hoops, As a matter 
of practice, it would be very difficult to translate 
these scientific deductions int» practical work; but 
fortunately thatis not of great consequence, and a 
little extra pressure above tiaat theoretically de- 
sirable is not a disadvantage. 

Another method of obtaining the same end, and 
one which is in some respects more desirable than 
shrinking on hoops, is that of winding wire at re- 
quired tension round the A tube forming the bore. 
This idea was suggested by Captain Blakely in 
February, 1855, and a few months later a patent 
was taken out by Longridge. The late Mr. 
Brunel also independently conceived the same idea 
some time after, and commissioned Sir W. Arm- 
strong to make a gun for him on this principle. 
When it was found, however, that there were 





patents on the subject, the project was aban- 
doned; and it was not until after many years, 
and after the patent had expired, that Armstrong 
put the idea into practical shape by making a 
6-in. breechloading gun. The long and hopeless 
fight of the late Mr. Longridge to get his gun tried 
will be within the memory of most of our readers ; 
and even here we cannot help expressing regret 
that what is now proved to be so meritorious an 
invention, should have brought little but sorrow 
and trouble to its originator for so long a period of 
time. There is a moral in the business, as there is 
in all failures of praiseworthy mechanical inven- 
tions. It is, that to push to fruition an idea involv- 
ing great outlay, one must be in a position to spend 
money oneself, or have the business qualities to in- 
duce other people to spend it for one ; andthis applies 
with tenfold force when the success of the invention 
involves the approbation and co-operation of a public 
department, especially a military department. 

he advances made in the carriages and mount- 
ings of ordnance have been no less remarkable than 
those appertaining to the gun itself. When Arm- 
strong first turned his attention to the improvement 
of cannon, the naval gun-carriage was a very primi- 
tive structure, and, indeed, almost remained so 
until as late as 1860. It was made almost entirely 
of wood, and was mounted on small wheels for 
running in and out. The wheels had very large 
axles, as nt gages was placed on their friction to 
check recoil. Sometimes the rear wheels were 
left out, so that the back part would slide on chocks 
of wood. There was a breeching of stout rope to 
take up the last of the recoil. Handspikes were 
used to train the gun, the whole apparatus, gun 
and carriage, being levered bodily in the desired 
direction. The required elevation was obtained by 
wedges pushed between the carriage and the gun, 
although an elevating screw was substituted later 
for the purpose of greater accuracy. 

With so rude an outfit it is easy to understand 
why naval actions were always fought at close 
quarters, often geotecea to yard-arm ; for to play 
long bowls, with cannon balls fired from smooth- 
bore guns, trained by handspikes and elevated by 
wedges, would afford a very poor chance of doing an 
enemy an injury. 

About 1864, iron was substituted for wood in the 
construction of gun carriages. We do not know 
exactly what part Armstrong played in the change, 
but it will 4 easily understood that once the 
stronger and more plastic materials were intro- 
duced, the rate of progress would be rapid in 
the hands of an engineer of such ability. Slides 
and traversing platforms for the carriage to run 
on were the first notable improvements; but 
still the appliances for training and elevation 
were insuflicient for guns of the size it was 
desired to introduce, with their ever-growing 
charges and great weight of projectile. The in- 
creased speed of ships also had to be taken into 
consideration, for if a gun were not easily trained 
the enemy would be out of effective range before 
the round could be fired. The newer guns were, 
therefore, given a training of 120 deg. in place of 
90 deg. as before. 

Something more was also needed for checkin 
motion than the old methods, and a mechanica 
brake was devised. It consisted of a number of 
short iron plates on the carriage, and these inter- 
laced with long plates or bars on the slide, in such 
a manner that both could be clamped together by 
the vice action of a piece called the compressor jaws. 
A frictional resistance was thus produced when the 
carriage was set in motion. This was the well- 
known compressor brake, which was used for some 
time with success. It was, however, not effective 
enough for the heavier and more powerful guns 
then fast coming into use, so the hydraulic buffer 
was introduced. This, however, gave trouble with 
the valves, and ultimately the well-known Vavas- 
seur system was devised and introduced about 20 

ears ago, its inventor eventually joining the 
wick firm. 

In 1858 Sir William Armstrong joined the Insti- 
tution of Mechanical Engineers, he being at once 
elected to the office of Vice-President, while he be- 
came President in 1861. The address the new Pre- 
sident delivered was a polished piece of literature, as 
was all that proceeded from his pen. He devoted 
himself largely to historical retrospect, but in speak- 
ing upon his own more especial subject, he dealt 
with matters then more of the immediate present. 
He referred to the advances made by the French, 


‘always forward in everything appertaining to 





war,” in the rifling of ordnance, and the application 
of defensive armour to ships. Later on, he bore 
tribute to the success of another foreign nation in 
theart of war. ‘‘ It isseldom,” he said, ‘‘ that the 
enterprise of English manufacturers is exceeded by 
that of foreigners, but in the production of steel 
forgings of large dimensions, Krupp, of Essen, has 
taken the lead of all steelmakers in this country.” 
This reproach, uttered forty years ago, is hardly 
removed to-day, in spite of the sanguine prophecy 
with which the address was continued. 

As will be remembered by many of our readers, 
Sir William Armstrong was a firm believer in those 
early days of the superiority of wrought-iron over 
steel for the manufacture of cannon, being opposed 
in this view by both Krupp and Whitworth. 
Whatever may have been the outcome of the now 
classic controversy that was waged in the sixties, in 
forming an estimate upon the merits of the dispute, 
we must remember that the subsequent improve- 
ments in the manufacture of steel have put the 
question on a very different platform. It may be 
that the superior steel made by Krupp accounted 
for the divergence of views between the great gun- 
making authorities ; but, in any case, the fight is 
fought outnow. Sir William Armstrong then recog- 
nised that steel had much greater tensile strength 
than wrought iron, but held that it was less adapted 
to resist concussive strain. This conclusion he sup- 
ported by the fact that ‘‘armour plates made of 
steel have proved on every occasion of their trial 
greatly inferior to plates of wrought iron.” This 
was said in 1869, when he was again President of 
the Institution of Mechanical Engineers. Time 
has since wrought a vast change. 

Sir William Armstrong himself worked at the 
se seeps of armour - plating. Some years 
before delivering (in 1869) the address to which 
reference has been last made he tried the effect of 
toughening steel in large masses by immersion, 
when heated, in oil. He hoped that in this way 
the objectionable brittleness of the metal would be 
got over, and that by the process he would be able 
to produce steel armour-plates of extraordinary 
resisting power. He accordingly made an armour- 

late of steel, which was tempered in an oil bath. 
ts quality was tried by test-pieces cut off after 
tempering, and proved by tension and bending. 
The result showed a very high tensile strength, 
combined with so much toughness that it was 
superior in this respect to wrought iron: a great 
triumph for those days. Sir William was naturally 
sanguine of success, and the plate was sent to 
Portsmouth to be tested, but two shots from a 
68-pounder gun sufficed to break it in various 
directions, and, as its maker said, ‘‘ it was justly 
pronounced a failure.” 

Lord Armstrong from the first was a strong be- 
liever in the gun as against armour, and his 
partisanship never wavered all through the cele- 
brated ‘‘ duel” which lasted so many years. What- 
ever thickness of armour might be worked into a 
ship’s structure, he was confident a gun could ulti- 
mately be made that would put a projectile through 
it. On the basis of this assumption, he was greatly 
in favour of small unarmoured vessels heavily 
armed, of which vessels the Staunch class were 
notable examples. The origin of these now obso- 
lete little craft appears to have been the Elswick 
proving barge, which was used as a mere floating 
gun-carriage for the trial of 12-ton guns at sea, 
even when the swell was considerable. Mr. Rendel, 
one of the Armstrong partners, evolved from this 
the ‘*Staunch” design. The barge was 60 tons 
displacement, and had no propelling machinery; 
but the Staunch was somewhat larger, having twin 
screws and steam power for working her 12-ton 
guns. There was no armour, as such an addition 
would have necessitated a bigger hull, offering 
more target and a more costly construction. Speak- 
ing in 1869, Sir William said that ‘‘ guns of 
the largest size now made, or ever likely to be 
made, may be mounted on similar vessels to the 
Staunch without increasing their tonnage more than 
& proportionate degree.” It is evident he then had 
but little conception to what his own work in gun 
design would lead ; and, indeed, the Staunch type 
of vessel was based on a misconception of the true 
work required of the Navy for the protection of 
our national interests. Lord St. Vincent’s teaching 
had been forgotten at that time, but happily has 
been remembered since. 

It was, perhaps, natural that one not a seaman, 
who had done so much to revolutionise the science 
and practice of marine artillery, should be apt to 
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look on the war vessel largely as a floating gun- 
carriage. But to take that view is to mistake what 
is the true function of the British Navy, the duty 
of which is to keep the sea, and take our frontier 
to the enemy’s coast line. To perform such a task 
involves many morethings in the whole design than | 
a preponderance of gun power, important as that 
element is. It is also natural that the head of the | 
great Elswick firm should be impressed—perhaps 
unduly impressed —by the triumphs of naval 
architecture produced by the two great con- | 
structors who have directed the fortunes of 
Elswick shipyard. The cruisers designed by Sir 
William hite and Mr. 
Philip Watts are so emi- 
nently fitted to the work 
for which they are intended, 
that it may well seem they 
would be paramount in 
other positions. 

In 1862, Sir William 
Armstrong said, in speak- 
ing of the value of armour, 
‘Tt appears to mo to be a 
question of plated ships or 
none at all, so far as the 
line - of - battle ships are 
concerned.” ‘Twenty years 
later, in his address as Pre- 
sident of the Institution of 
Civil Engineers, he said 
‘“‘even if the victory of 
armour over guns should 
be ever established, it 
would still be a question 
whether it would be worth 
while to incur the enor- 
mous expense incident. to 
the use of armour for the 
one advantage of resisting 
projectiles, seeing that how- 
ever invulnerable by shot a 
ship may be rendered, it 
must remain equally assail- 
able by rams and torpe- 
does.” That was in 1882, 
but during the 18 years 
that have since elapsed 
closer study and some ex- 
perience have robbed rams 
and torpedoes of the ter- 
rors that are inseparable 
from the unknown. 

Following up Sir Wil- 
liam Armstrong’s views to 
a later date, we find him 
putting forward opinions 
less open to criticism. In 
1889, by which time he had 
become Lord Armstrong, 
he took part, at the New- 
castle meeting of the Insti- 
tution of Naval Architects, 
in the discussion on the 
paper contributed by Mr. 
W. H. White, the Director 
of Naval Construction (now 
Sir William White). It will. 
be remembered that Sir 
Edward Reed had criticised 
the distribution of armour 
in some of the designs of 
Her Majesty's ships as not 
affording sufficient protec- 
tion. ‘*We may come 
to this conclusion,” Lord 
Armstrong said, ‘‘ that if 
we render a ship absolutely 
safe from being sunk by 
modern artillery, we shall 
simply eliminate its power 
of sinking anything else.” That is an opinion 
that will hardly be controverted, but it is one 
needful to impress. It is too often the case 
that a design is condemned because it possesses 
one element of weakness, the critic being oblivious 
to many defective qualities that would be admitted 
in curing the one fault; in short, battles cannot 
be fought on sea or land without running risks. 
Later on, in the same discussion, Lord Armstrong 
entered on more debateable ground in condemning 
battleships of large size. ‘‘Upon the whole,” he 
said, “‘and upon what I have learned on this occa- 
sion, only tends to increase the disfavour with 
which I look on the armoured class of battleships 





as a whole. . . . We incur so enormous a cost in 
this construction, that we cannot have a numerous 
Navy if we devote our resources chiefly to the 
production of such ships. We require, for the 
protection of our commerce and for general ser- 
vices, that our Navy should be extremely numerous; 


_and the only possible means of obtaining a Navy of 


sufficient number for that purpose, is to restrict our 
expenditure upon ships of this class, and increase 
our expenditure upon ships of the cruiser class.” 
It would be out of place here to enter into a dis- 
cussion on such a subject as that raised by these 
quotations; but we may state it is extremely 





[From a Photoyraph by Mr. John Worsnop, Rothbury. 
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probable that by far the greater number of naval | 
officers would be more likely to agree with Sir | 
William Armstrong of 1862, when he said, ‘‘ plated | 
ships or none at all,” than with Lord Armstrong of | 
e 
of battleships. No doubt at that date—as indeed at | 
all dates, since the want of frigates almost broke | 
Nelson’s heart—we were lamentably short of | 
cruisers, and without its satellites the battleship | 
loses half its efficiency. Still, the ship strong in | 


27 years later, when he advocated cruisers in p. 





That was so even in the days of ‘‘ masts and sails 
and wooden walls,” when ships of the line were 
those constructed to stand battering, whilst the 
swifter frigates of lighter scantling were liable to 
be sunk by a single broadside. 

In 1858, the ordnance department was added to 
the Elswick Works, and some time after this Mr. 
Armstrong was appointed engineer of rifled ord- 
nance to the Government, and from 1858 to 1863 
the ordnance department at Elswick was practi- 
cally carried on as a Government establishment. 
The arrangement was not likely to be one either 
permanent or satisfactory, and it was a happy 

day.for everyone concerned 
when it came to an end, 
although doubtless it served 
its turn. The freedom of 
the works led to a large 
number of orders being 


taken at Elswick for 
foreign Governments, thus 
bringing trade to the 


country, and enlarging an 
establishment in the north 
which would be an im- 
mense source of strength 
in case of war. 

The various controversies 
that raged for a time round 
the name of Armstrong, 
in regard to ordnance, 
have left only faint 
echoes in the present 
day. Like all innovators, 
he made enemies and was 
virulently attacked. Look- 
ing back on some of the 
correspondence of ‘ ex- 
perts” of the day, one 
finds it strangely sugges- 
tive of the controversy over 
water-tube boilers that is 
still with us. There were 
those who anathematised 
built-up guns, rifling, 
breechloaders, elongated 
projectiles, and all other 
dangerous, useless, and new- 
fangled devices ; and more 
especially their creators. 
They would have nothing 
but good old-fashioned cast- 
iron guns and honest round 
cannon balls, which had 
been tried for years and 
never found wanting ! 

Naturally, in introducing 
the new ordnance, troubles 
arose, and accidents oc- 
curred which gave colour 
to these objections. The 
breech-action was the chief 
difficulty, and, as is well 
known, the dangers real 
and imaginary attending its 
use were conside: 80 
serious, that breech-loading 
guns were. excluded from 
the service for a far longer 
period than was safe. Even 
now several of the ships in 
the Navy List are more or 
less ineffective, owing to 
the reaction due to the de- 
fects of the original breech 
mechanism, ir a. 
Armstrong invented both 
the screw and wedge me- 
thods of closing the breech. 
The original screw system 
was first considered in- 
ferior to the wedge system, but the latter was 
ultimately found to be defective. Whitworth 
brought out a breech-block worked by a rack and 
pinion, but this also was found to have serious 
drawbacks. It was the French invention of the 
interrupted thread, and the improved methods of 
obturation, that made breech-loading the success it 
has since become; but, long after the breech- 
loading principle had proved its superiority, our 
ordnance officials rat authorities adhered to 


offence and strong to resist shot and shell, is now, | muzzle-loading, with what might have been fatal 
as it always has been, the true man-of-war, which | pertinacity had we become involved in a serious 
ives the power of the sea, and makes invasion of | naval war. 


ngland, and of her ocean possessions, impossible. | 


We must, however, leave the question of artillery, 
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much as there is that might be said about Arm- 
strong’s inventions and his influence on the progress 
of ordnance construction. In 1899 we published a 
long illustrated description of the Elswick works 
and their productions, which those of our readers 
who desire further information on the subject might 
refer to with advantage.* 

Lord Armstrong was an enthusiastic worker in 
the more recondite branches of physical research, 
but much of his investigation in this field is un- 
known beyond a very narrow circle. One of the 
most interesting of his experiments, although begun 
more than 50 years ago, has only been completed 
and made known to the publie within the last two 
or three years. In a beautifully got-up work, pub- 
lished by Smith, Elder, and Co., in 1897, an account 
is given of a very beautiful electrical phenomenon 
which he illustrated by means of experiment. The 
results are so interesting, and the matter generally 
exhibits the subject of our memoir in so different 
a field of research to those we have dwelt upon, 
that we give a rather full extract from the work, 
even at the risk of carrying our notice to quite 
unusual length, and although the experiment is now 
well known to physicists. 


More than 50 years ago, when using my large hydro-elec- 
tric machine before iv went to the ‘ey Institute, 
I hit upoa a remarkable experiment. Taking two glasses 
filled to the brim with chemically pure water, I connected 
them by acotton thread coiled up in one glass, and having 
its shorter end dipped in the other. ‘he two glasses 
were joined up to a machine, the one containing the coil 
of thread by a negative wire, and the other | & positive 
connection. On putting the machine into full action, the 
coiled thread was rapidly drawn out of the negative 
vessel and deposited in the positive one, leaving for a few 
moments a rope of water about 0.3 in. in length suspended 
between the lips of the two glasses. The experiment was 
made with the machine in the open air, and its highest 
power was required for producing the effect. 

The experiment presents strong evidence of two cur- 
rents flowing simultaneously in opposite directions, the 
negative inside the positive. 


Later on, the author stated that, when at an 
advanced age, he made the experiments afresh, 
and from movement in water passed to that of air. 
The result of this research was a monograph, 
illustrated by photography, of the highest in- 
terest. In this work the water-cotton experiment 
is explained as follows: ‘‘The duality of elec- 
tricity, apart from quantitative distinction, has been 
shown to consist largely, if not wholly, in difference 
of direction, the motion in one case being outward 
and forward, and in the other inward and back- 
ward, as in the smoke ring.” A point of interest 
also is, that examples were shown in the experi- 
ments of the remarkable correspondence between 
some electric figures and living organised forms. 
The conclusion Lord Armstrong arrived at—the 
salient impression it left on his mind—was ‘‘ that 
electricity is identical with the inherent motion of 
molecules.” Faraday once said that there is pro- 
bably as much electricity in a single drop of water 
as would produce a thunderstorm, if free; and 
Lord Armstrong saw no reason to dispute it, 
provided we acknowledge all states and conditions 
of electricity as modes of motion. ‘‘ There can,” 
he says, ‘‘be no such thing as motionless elec- 
tricity. The term ‘statical’ only implies bondage 
and absence of current.” Lord Kelvin has said : 
‘Tt is scarcely possible to help anticipating the 
arrival of a complete theory of matter, in which all 
its properties will be seen to be merely attributes 
of motion.” Lord Armstrong well adds to this: 
‘*But motion of what?” Professor Stroud followed 
up the investigations for Lord Armstrong, and the 
results were published in 1892, Lord Armstrong 
writing a preface. 

Lord Armstrong held strong opinions on the 
danger which threatened the country through the 
exhaustion of our coalfields; and urged a more 
careful husbanding of our resources through greater 
economy in burning, and by taking advantage of 
other sources of power. His .nvestigation into the 
generation of electricity by means of an escaping jet 
of steam—mentioned in the quotation given above— 
is well known, and on this principle he constructed 
his hydro-electric machine, which consisted of an 
insulated boiler from which steam at high pressure 
was allowed to escape through nozzles. The appa- 
ratus was tested by Faraday, who took much 
interest in the subject. Lord Armstrong also 
studied the question of utilising the heat of the 
sun as a source of power, and calculated that the 
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heat given off by the sun acting on one acre of 
ground in the tropics would be equal to 4000 horse- 
power exerted for nine hours a day. 

We have spoken of the late Lord Armstrong as 
an inventor and as a scientific worker and experi- 
mentalist, but there was a side to his. character 
upon which we have not touched, and can do so 
but briefly here, although it contributed as much, 
if not more, to his success in life as all his rich 
endowment of engineering genius. He had a most 
engaging personality, which sprung from natural 
amiability of character. His power to attract to 
him and devote to his interests all with whom he 
came in contact or who were engaged in his service 
was remarkable. He had, moreover, unerring 
judgment in selecting those who were to collaborate 
in building up the immense business of which he 
was the chief; and, above all, he had the gool 
commonsense to allow those who were worthy of 
taking leading positions to be remunerated in 
accordance with their deserts. It is, perhaps, to 
the wise liberality he displayed in the latter 
respect that the phenomenal success of the great 
Elswick firm is, above all else, due. That he was 
a hard worker need, perhaps, hardly be mentioned ; 
and he had also that great faculty of mental con- 
centration, without which so much hard work runs 
to waste. His one defect as an engineer was that 
he had little gift of draughtsmanship; but his 
rich natural endowments in all other directions, 
together with his amiability, tact, and strong 
commonsense, rendered this somewhat serious 
defect for most engineers of small ultimate con- 
sequence, fur he always obtained most ready 
service and hearty co-operation from all who 
worked under him. 

The portrait of Lord Armstrong which accom- 
panies this memoir is from an excellent photo- 
graph taken by Mr. Worsnop, of Rothbury. 








WILLIAM POLE. 

Dr. Witi1am Pore died in London on Monday, 
December 30, 1900. Helived to the age of 86, and 
tothe majority of our readers his name will be best 
known as the honorary secretary of the Institu‘ion 
of Civil Engineers, a post of great honour in the 
engineering profession. He was born in Bir- 
mingham in 1814, and was an engineer in the 
Midlands until he received from the old East India 
Company the appointment of professor of civil 
engineering in Elphinstone College, Bombay. This 

ost he only held for three years, returning to 

ngland in 1847, establishing himself as a consult- 
ing engineer, acting largely for the Government. 
In 1859 he became professor of civil engineering 
at University College, London, and he was also 
lecturer at Chatham to the Royal Engineers’ estab- 
lishment. He was associated with three most im- 
portant Royal Commissions connected with engi- 
neering inquiry, acting as secretary to the Royal 
Commission on Railways in 1865 to 1867, to the 
Royal Commission on Water Supply which sat 
from 1867 to 1869, and to the Royal Commission 
appointed to inquire into the pollution of the 
Thames, which was held in the years 1882 to 1884. 
During the following year—1885—he acted as 
secretary to a Committee on the Science Museums 
at South Kensington. Those who know how 
important and arduous are the duties of secretary 
to a Royal Commission on an intricate engineering 
subject will easily understand how large a part of 
his professional career Dr. Pole devoted to the 
service of his country. In 1861 he had been 
appointed a member of the memorable Committee 
on Iron Armour, in which he played an important 
part; his professional knowledge being of great 
assistance to other members of the Committee, 
apart from its formal deliberations. He was for 
twelve years consulting engineer for the Imperial 
Japanese Railway. 

Although Dr. Pole was a member of several dis- 
tinguished societies, amongst others the Royal 
Society, it was the Institution of Civil Engineers 
that claimed his first sympathies, and during the 
whole period that he held the post of honorary 
secretary, his influence on the policy of the 
Institution was considerable, and a good part of 
its success is to be attributed to his counsel and 
guidance. It will not, therefore, be inappro- 
“sara if we say here a few words about the early 

ys of the Institution. Dr. Pole was elected a 
member over 60 years ago, when the now great and 
powerful Society was but 22 years old, and he him- 
self was 26. At that date the house in Great 





George-street, the site of which is still—though it 
may not long be—the home of the Institution, had 


been occupied only two years. The first habitation 
of the Institution was at 15, Buckingham-street, 
Adelphi, but in 1834 a small house was taken at 
1, Cannon-row, Westminster, and it was in 1838 
that the premises in Great George-street were 
occupied, An attempt had been previously made to 

et from the Government the use of rooms in 

omerset House, where other scientific societies 
had apartments. The engineering profession in 
those days was neither fashionable nor so power- 
ful as it has since become, and lacking suffi- 
cient interest, the request was refused. This, as 
Mr. James Forrest states in the monograph from 
which we take our facts, was fortunate, for the 
Institution would hardly have become the power 
it is had it remained as tenant-at-will to the 
Government. It may be of interest to state that 
the Institution was not founded by Telford, as is 
so often supposed ; the great engineer only joined 
after it had been in existence some time. It was 
in the year 1817, when William Pole was three 
years old, that six young men, then beginning their 
engineering life, ‘‘ took the initiative in the matter,” 
to quote Mr. Forrest’s words. ‘‘ They were im- 
pressed with the difficulties of gaining the know- 
ledge necessary fur the diversified practice of engi- 
neering,” and ‘‘resolved to form a society for 
promoting regular intercourse between persons 
engaged in the profession, to the end that such 
persons might mutually benefit by the interchange 
of individual observation and experience.” 

How well the programme has been fulfilled 
perhaps few engineers thoroughly recognise, for 
we are apt to accept without notice benefits that 
are constant and unsought. If, however, any 
superior persons are inclined to think little of the 
results that have sprung from the action of ‘‘ the 
six young men, beginning their engineering life,” 
let them try to imagine what would be the state of 
engineering knowledge had there been no Institu- 
tion of Civil Engineers, nor the kindred societies 
that have sprung from its loins. 

It is worthy of note that the two leading names 
amongst the six pioneers were those of mechanical 
engineers: William Maudslay and Joshua Field. 
The other four were H. R. Palmer, James Jones, 
C. Collinge, and James Ashwell. The first formal 
meeting was held on January 2, 1818. For two 
years meetings were held, and then it was thought 
the society had become of sufficient importance to 
invite Telford to become President. Up to that 
time he had not even heard of the existence of the 
society ; but he readily fell in with the offer made 
to him, and became the first President on March 21, 
1820. From that time the success of the Institu- 
tion. was assured, and in 1828 the charter of 
incorporation was obtained. The fame and position 
of its President secured for it attention and respect, 
irrespective of other claims to consideration ; and 
as years passed, Telford became more and more 
interested in the Institution, of which he was 
President for fourteen years. 

During all this period there were no Proceedings 
published, a thing hard to realise in the present 
day; but in 1836 the first volume of the Trans- 
actions was brought out. It was a ‘(quarto of 325 

ges, illustrated by 28 elaborate engraved plates.” 

he roll of the Institution consisted of 254 names. 
Three of the quarto volumes of Transactions only 
were published, when the venture was abandoned 
on account of expense. This was in 1842, two 
years after Pole had joined. Five years previously 
the Minutes of Proceedings, in octavo, had been 
commenced. These were at first intended only to 
give abstracts of papers and discussions, or con- 
versations as they were then called. One can 
hardly help regretting now that want of funds pre- 
vented the continuation of the more dignified quarto 
Transactions. 

In 1837, Thomas Webster, M.A., a well-known 
barrister, was appointed secretary, and two years 
later it was found expedient to engage a paid secre- 
tary, who should give his “ ae and undivided 
time and attention” to the duties. Mr. Charles 
Manby was elected to fill that post. The Institu- 
tion has always been extremely fortunate in its 
secretaries, from then up to the present day. Mr. 
Manby retained his position for 17 years, resigning 
in 1856 to accept a professional engagement which 
prevented him from devoting the necessary atten- 
tion to the work of the office. He continued, 
however, to act gratuitously in a consultative 
capacity, and was subsequently appointed honorary 
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secretary, a position he held until his death in 1884, 
Dr. Pole was then appointed honorary secretary, 
a position he also filled until his decease. 

t is impossible to speak of William Pole without 
associating him in one’s mind with another secre- 
tary of the Institution, one of the most faithful 
and enthusiastic servants any society of the kind 
ever had. When the first paid secretary resigned, 
James Forrest was appointed to succeed him, and 
commenced his long reign, which terminated only 
when illness unfitt 
time of his appointment as secretary Mr. Forrest 
had been for fourteen years connected with the 
Institution, in which, to use his own words, he had 
been brought up, and in the interests of which the 
whole energies of a long and vigorous career were 
centred. For the first four years he was known as 
assistant secretary, but in 1860 he was given the 
full title. 

The professional life of William Pole was so fully 
occupied that it would not be surprising had he 
found no time for other pursuits, but this was by 
no means the case. His contributions to the 
Institution of Civil Engineers came,. perhaps, as a 
part of his occupation. He was, however, a close 
student of many branches of science, and his con- 
tributions on aérial navigation, published in the 
Proceedings of the Institution, constitute a mas- 
terly discussion of one of the most complex pro- 
blems in physical research. He also contributed 
articles to the Quarterly Review and the Fortnightly 
Review on the same subject. 

In 1885 Dr. Pole was chosen to deliver the 
Institution lecture for the year. The subject he 
selected was ‘‘ water supply ;” a question with 
which he was eminently fitted to deal, not only on 
account of his professional training, but from 
the fact that he had gone into the matter ex- 
haustively as Secretary to the Royal Commis- 
sion of 1867. It was in the course of this lec- 
ture that the author pointed out, incidentally, 
that it is to hydraulics that civil engineers are 
indebted for their origin and existence as a separate 
and independent profession. The term ‘‘ engineer ” 
wa3 originally applied to military men, whilst build- 
ing works were designed by the architect. A century 
or two ago the great rivers in the North of Italy 
occasioned some disastrous inundations, and the 
most scientific men of the day were consulted as to 
what should be done. This gave rise to a series of 
valuable theoretical and practical studies ; which, 
indeed, form the basis of hydraulic engineering. 
The knowledge spread rapidly through Europe, and 
there arose a need for competent men to execute the 
work of applying the scientific principles to actual 
operations. The architects found the new studies 
foreign to their usual work, and so a new class of 
practitioners sprung up who soon became associated 
with other undertakings of an analogous character ; 
the work they did, was similar in many respects 
to that carried out by the then only existing engi- 
neers, who were military men, and the qualifying 
word ‘‘civil” was, therefore, added to the term 
engineer. The facts are of interest, as indicating that 
the civil engineer was, at the first, differentiated 
from the mechanic in a manner that was long recog- 
nised, but has been growing into disuse of late. 

Dr. Pole’s views on ‘‘ constant. supply” will be 
within the memory of many of our readers. His re- 

rts tothe Government on this subject were pub- 
ished asa Parliamentary paper, which did much to 
hasten the adoption of the system, and had a con- 
siderable influence on the Act of 1871. His connec- 
tion with the Cornish engine and the introduction of 
the compound system for pumping engines takes 
one back to the earlier years of the last century. 
We will narrate the incident in his own words : 

The history of the application of the Cornish form of 
engine to water works purposes is curious. Some half 
century (about 1834) the engineers of the Centre and 
North of England became aware of the reports published 
from time to time of the extraordinary economy of the 
pumping éngines in the mines of Cornwall. ese re- 
ports.at first obtained no credence, and even when they 
were found to have some foundation the most singular 
attempts were made — them away. In the midst 
of this controversy Mr. Thomas Wickstead, the engineer 
to the East London Water Works Company, determined 
to throw light on the question by buying an engine in 
Cornwall, and setting it up to work on his own premises, 
where it could be cberoughh tested and examined. The 
result was fully to establish the truth of the great economy 
claimed, and so arose the idea of the superiority of the 
Cornish form of engine for panies purposes. 

When, however, the working of the engine came to be 
investigated it was found that the economy was due 
chiefly to the large amount of expansion made use of, 
combined with some other modes of economising heat ; 


him for further work. At the. 


and there appeared no reason why, by proper measures, 
these might not be efficiently maa yan ay forms 
of engine. Accordingly, when the New Lambeth Water 
Works were designed in 1848, Mr. James Sim 
engineer, commissioned Mr. David Thomson and myself 
to endeavour to design engines in which this should be 
done. The result was the construction of some large 
engines on the compound or double-cylinder principle, 
which fully realised the expectations formed of them. 
Since that time the compound principle has been fully 
developed, and the superiority of the Cornish form exists 
no longer. 

Dr. Pole was an ardent admirer of his friend Sir 
William Siemens, and wrote a Life of the great 
inventor. It was reviewed in our issue of April 5, 
1889. He also wrote a Life of Sir William Fair- 
bairn. He produced a book on the ‘ Evolution 
of Whist,” a game to which he was much devoted. 
He was also a brilliant amateur musician, being a 
performer, a composer, and a student. In 1860 
he took the degree of Bachelor of Music at Oxford, 
and in 1867 that of Doctor of Music, while in 1889 
he was elected a Fellow of the College of Organists. 
He wrote several works on musical subjects. 








NOTES 
Proaress IN ExectricaL ENTERPRISE. 

THE capital involved in electrical undertakings in 
the United Kingdom has increased in one year 
from just under 106 millions to 123,636,6021., ex- 
clusive of the Goverment telegraphs and telephones, 
the greatest increases having been in connection 
with supply, traction, and manufacturing works. 
In five years the total capital has been doubled, 
while the money involved in electrical manufactur- 
ing concerns has increased from 6} millions to 
21,708,180/., and of this increase 5 millions is 
credited to this year—a large development for 
which some justification is to be found in the 
greatly increased use of electricity for lighting, 
power, and traction. Five years ago, less than 14 
millions sterling were thus involved ; now the total 
is 55 millions, and schemes projected will swell this 
total enormously in the next few years. Thus, in 
Parliament this year 98 provisional orders were 
granted for the construction of supply works, bring- 
ing the total orders still in force to 527 ; while many 
also of the 89 stations authorised in 1899 are not 
included in the capital sum named above. 
In operation, or under construction, there are 
169 municipal and 108 company - owned sta- 
tions, the sum involved in the former being 
13,776,3721., and in the latter 12,434,827). Under 
the former head there has been a very much 

reater advance than in the case of companies. 

hus, five years ago, the capital of company supply 
stations was three times that of municipal loans ; 
now the latter excels, In other words, the com- 
pany capital has only doubled in five years, the 
municipal loans have increased sevenfold. In 
traction schemes there has been an increase in 
the five years from 6 to 28.89 millions sterling ; but 
here private enterprise still holds the field, for of 
the total only 2,748,873. is held by 18 municipali- 
ties, while over 26 millions has been found by 75 com- 
ony a It would be easy to prove, also, that there 

as been great progress towards the reduction of 
costs of production. The average cost of genera- 
tion has been decreased in five years from 2.45d. 
to 1.79d., with the corresponding reduction in 
other items, and the total cost is now 2.67d. against 
4.07d. per Board of Trade unit. In five years the 
number of 8 candle-power lamps connected has in- 
creased from 2 to 7.66 millions, and the units sold 
in even greater proportion from 30 to over 125 
millions. The price obtained for current has, in 
the case of companies, decreased from 6.08d. to 
5.26d., and in municipal undertakings 5.32d. to 
4.06d. per unit. The percentage of profit on capital 
expenditure has not inc —being, for munici- 
palities, 4.90, and for companies, 5.45 per cent. The 
records of this rapidly-growing industry are admir- 
ably set out in the ‘* Manual of Electrical Under- 
takings,” of which the fifth volume has just been 
issued from Donington House, Norfolk - street, 
London. Its 1272 pages prove its completeness, 
and accuracy is anteed by the fact that it is 
compiled under the direction of Mr. Emile Garcke, 
a leading authority on electrical matters. 


Errects oF SHippING CONFERENCE ON Far 
Eastern TRADE. 
The rapid development of German shipping in 
the Far East has been very remarkable in recent 
years, and should receive the attention of all who 





are interested in British trade. It has been 





brought about by various causes, the most im- 
— of which are the subsidies paid by the 
erman Government. But there are other causes 
which should be considered. In the last report: to 
the Colonial Office from the Straits Settlements, the 
deputy of the officer administering the Government 
points out that ‘‘ homeward freights are now con- 
trolled by the Shipping Conference, and the ab- 
normaily high rates of 1898 were still further 
increased in 1900, and are a very heavy burden 
on producers of bulky and low-priced goods.” He 
is of opinion there is little doubt that the Con- 
ference is driving away trade from the ports of the 
Straits Settlements ; and it is found that merchan- 
dise, that was formerly sent to Singapore for trans- 
shipment, is being now sent direct to Europe. He 
further believes that the increase of German ship- 
ping in Eastern waters has probably been much 
tened, if not directly caused, by the large profits 
now being realised by the members of the Shipping 
Conference. He explains that this Conference is a 
confederation of all the regular lines of steamers 
— between China and Europe. They fix the 
rates of freight, but allow to all merchants shipping 
exclusively by Conference steamers a rebate of 
10 per cent. This rebate is paid at the end of 
each year, and is forfeited if the merchant shi 
goods by any outside steamer, or otherwise breaks 
the Conference regulations. The result, of course, 
is that all must ship by Conference steamers, as 
other boats are few and uncertain. The effect of 
the Conference has been to raise freight to London 
from a normal rate of from 23s. to 27s. a ton, to 
one from 37s. 6d. to 52s. 6d. Freights, when the 
Conference started, had, owing to excess of com- 
peting tonnage, dropped as low as lds. per ton, 
and even less in some cases. This led to the Con- 
ference, and though its members are now profiting 
largely by the high freights they receive, its effects 
are likely to be very injurious to British trade. 
Some of the effects so far have been—-(a) The rapid 
rise of German shipping in the Far East. (b) Rise 
in the price of coal, owing to colliers being unable 
to obtain return freights from Conference ports. 
This will probably cause-—and perhaps has already 
caused—steamers to avoid coaling at Singapore 
when possible. (c) The extinction of shipments 
vid the Cape of Good Hope, which is forbidden by 
the Conference. (d) The restriction of all trade 
with Europe to steamers of the Conference lines. 
(e) Lower rates of freight to countries to which 
Conference regulations do not extend. Thus freights 
to London and Europe are from 50 to 100 per cent. 
dearer than to New York, though the distance is 
much less. These facts should be carefully con- 
—— by all who have trading interests in the 
ar Kast. 





LARGE POWER-GAS ENGINES. 
To THE Eprtor or ENGINEERING. 
Pier Pcie sal sor ig ell only read an ab- 
stract of my Paper ; for, e e Paper i 
aia ailed to observe : sve mengien 
- That in testing a gas engine cou toad 
the ideal conditions are reached or outpay of 'the 
dynamo is absorbed by resistance frames, or by an electro- 
lytic plant. Under these conditions it is quite easy to 
keep variations of current and volts within olor per cent. 
for many hours at a time, and ing instruments are 
neither necessary or advisable. Standard Kelvin instru- 
ments are all that could be desired for the purpose. 

+ eS ae and have used continuous indicators, 
These are unnecessary when working with a gas 
so extremely regular in quality as the ftond gas at 
Winnington. — 

3. As the oil consumption of the 150 indicated horse- 
poner gas engine is given for a year, and that of the 450 

orse-power gas engine is bs on the experience of 
months, where does ‘“‘Ignition Tube’s” “full week ” 
“ie =H ¢ much ti d prepari 

ving spent much time and work in in 

for the Institution of Mechanical Engineers, pa 
concerned whether “Ignition Tube” i. it as the 
work of an ‘‘expert” or not; but as I can afford to 
answer. his somewhat rude remark with a polite reply, I 
will tell him that my acquaintance with gas engines dates 
from the ical experiments of Professors Ayrton and 
Perry in 1884, when I was one of their students. I was 
a as Professor W. C. Unwin’s assistant in the well- 

own gas engine test of Mr. Atkinson’s “cycle” gas 
engine in 1887, and have seen and conducted many gas- 
engine trials since then. Besides a considerable experi- 
ence gained in this country, I have made several journeys 
to America and the Continent with the special object of 
studying large gas engines. 

Referring to the letter of ‘‘High Tension,” I may re- 
mind him that numerous schemes have appeared for 
establishing central stations, using gas generators, in 
coal-producing districte, Mr. Thwaite’s scheme among 
others. I certainly claim no originality for the idea, nor 





would I even mention the subject again unless I had much 
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better results to present than the figures to which ‘‘ High 
Tension ” refers. 
I am, Sir, yours faithfully, 
Herpert A. HUMPHREY. 
Fellow of the City and Guilds of London Institute, 
Assoc. M. Inst. C.E., M.1I. Mech. E., M.I.E.E. 
Winnington, Northwich, Cheshire, December, 29, 1900. 





MUNICIPAL TRADING. 
To THe Eprror OF ENGINEERING. _ 

Srr,—May I draw your attention to the following ex- 
tract from a judgment given recently by Mr. Justice 
Bigham in a case claiming a declaration that the chair- 
man of a certain urban district council was disqualified 
from sitting as a member of the council on the ground 
that he was concerned in a bargain or contract entered 
into with the council, and participated in the profit de- 
rived therefrom. 

“Bigham, J., said he was of opinion that the de- 
fendant was concerned in the contract, and that, there- 
fore, he was disqualified from remaining a member of the 
council, His experience showed him that there were on 
these local bodies too many men—builders and men of 
that class—who were liable to become and did become, 
interested in the work which the councils had to carry 
out. Such persons, in his opinion, ought not to be 
elected on such bodies at all, because they were tempted 
by their own interests to undertake contracts and to 
enter into dealings with which they ought to have nothing 
to 0. » 


That this is not an isolated case, would appear from the 
following extract from the Daily Express: 

‘* Manchester, Town Councillor Resigns.—Councillor 
Higson yesterday resigned his position on the Salford 
Town Council in consequence of allegations made against 
him of carrying out contracts for the Corporation. He 
admitted having done sub-contracting work, and said he 
had no ulterior motive. The Mayor did not think there 
was any council in England some meniber of which was 
not interested in a corporation contract.” 

Again, in consequence of another complaint, the Man- 
chester Town Council have laid down the principle that a 
member of the council is prohibited from trading directly 
or indirectly with the council or any of its committees, 
and this would seem right as the members of these coun- 
cils are trustees for the ratepayers. 

T have eesegp out in a previous letter that the out- 
standing loans of local authorities have increased by 150 
per cent. in the last twenty years, and they now stand, 
according to the Local Government Board report, at 
252, 135.1747. 

Local authorities sewed throughout the country are 
embarking more and more in trading undertakings neces- 
sitating contracts for the supply of goods and materials to 
an enormous extent. 

In the result it would seem that either : 

1. Municipal trading must be stopped, or 

2. These trustees must be allowed to be personally in- 
terested in the contracts they enter into on behalf of 
those for whom they are trustees. 

Is the latter desirable in the public interest ? 

Yours faithfully, 
Kenric B. Murray, 
Secretary, eg Trading Committee. 
Botolph House, Kastcheap, E.C., Dec., 19, 1900. 








THE EFFICIENCY OF CONDENSING AND 
NON-CONDENSING ENGINES. 
To THE Epitor or ENGINEERING. ‘ 

S1r,—In reply to a letter, signed ‘‘ Efficiency,” which 
I saw in ENGINEERING, for December 15, the only sugges- 
tion I can offer to explain the results obtained by calcula- 
tion of the mechanical efficiency of the engine mentioned, 
is: That the fault might easily have been in the indicator 
without ae attention. 

For I notice that the engine was found to be more 
efficient when condensing, and that, therefore, the indi- 
cated horse-power given by the diagram is less than it 
should be. ‘This might easily be caused by the indicator 
pencil coming on to the lower stop before the exhaust 
pressure had reached its maximum value; and so the 
exhaust line of the diagram is higher than it should be, 
and the area of the diagram proportionately reduced. 

A difference of 1 lb. or 2 Ib. per square inch in the 
exhaust pressure would, I think, be enough to account 
for the results obtained, and would be put down to the 
inefficiency of the condenser. 

This can easily be tested by de ing the indicator 
pencil as far as possible, and if it then coincides with the 
position of the exhaust line before ref to, the pencil 
must have been on the stop when drawing this line. If 
the —— is then screwed up 80 as to raise the position 
of the atmospheric line, and another diagram taken, 
the horse-power so obtained will probably be greater 
than before, and so eliminate one of the values obtained 
for the mechanical efficiency. 

Hoping this will be of some use to Mr. “‘ Efficiency,” 

Yours truly, 
A Srupent Content witH His Lor. 

December 26, 1900. 





German Porvutation.—The population of Berlin (with- 
out the suburbs) is shown by a census of December, 1900, 
be 1,884,335. The following other German towns have 

pulations of 200,000 and upwards: Hamburg, 704,669 ; 

funich, 498,503; Leipzig, 455,120; Breslau, 422,415 ; 
Dresden, 395,349 ; Cologne, 370,635 ; Frankfurt, 287,813 ; 
Nuremburg, 260,743; Hanover, 234,986; Dusseldorf, 
212,500 ; Stettin, 209,988; ™ leburg, 209,732; and 
Chemnitz, 206,584. Nineteen other German towns have 





populations of 100,000 and upwards. 





MISCELLANEA. 


Ir was stated at the general meetin 
solidated Kent Collieries Corporation, Limited, that 
Shaft No. 2 has been sunk to a depth of 850 ft. At the 
present time sinking is going on more rapidly than at 
first, the rate of progress being about 75 ft. per month, 
and the coal, it is considered, ought to be reached about 
four months hence. The first seam would be reached at 
a depth of 1136 ft. below high-water mark. 


Some inconvenience was caused by a breakdown which 
occurred on the Central London Railway about 9 o’clock 
on the morning of December 31, near Notting-hill Gate 
Station. An examination of the train being made, it was 
found that part of the brake gear of one of the coaches 
had become detached, and was touching the central rail, 
in which the current operates, thus causing a short cir- 
cuit and fusing the contact-breaker at the sectional sub- 
station. This had the effect of cutting off the current 
from the east-bound track and causing all trains to come 
to a standstill. Traffic was not resumed until 10.45. 


United States manufactured metal exports for the 
calendar year 1900 are estimated by the United States 
Bureau of Statistics at 40 million sterling, iron and steel 
exports alone making 28 millions. The chief increase is in 
steel rails. In 1890, the value of these exports was 63,0001. ; 
in 1899, 1,050,000/.; and in 1900, 2,400,0007. Europe last 
year took 200,000/ ; Mexico, 200,000/.; South America, 
400,000/.; Canada, 800,000/.; and Australia and the Far 
East, 400,000/. A million worth of locomotives and 600,000/. 
of railway cars were exported last year; while agricul- 
tural implement exports have increased in 10 years from 
772,000. to 3,220,000/ 

It has been found necessary to postpone the opening 
of the Exhibition of Modern Illustration in the Sodian 
Section (Imperial Institute-road) of the Victoria and 
Albert Museum, from Monday, January 7, until Monday, 
January 14. The private view will consequently take 
place on Saturday, January 12, instead of January 5, as 
previously announced. The Exhibition will be open free 
every day: on Mondays, Tuesdays, and Saturdays, from 
10 am. till 10 p.m. ; on Wednesdays, Thursdays, and 
Fridays, from 10 a.m. till 4 pes and on Sundays, from 
2 p.m. till dusk. The Exhibition will remain open about 
three months. 


Messrs. Matheson and Grant, in their ‘“‘ Engineering 
Trades’ Report,” state that the year 1900 has not, how- 
ever, been quite so profitable to manufacturers as 1899, 
when the maximum prices were obtainable without that 
increase in the cost of fuel, material, and labour which 
has since taken place. It is to the economies obtained 
by the full employment of their works, as much as to high 
prices, that manufacturing engineers have owed their 
profit, and it will be to a lessened demand that a reaction 
will due. In some branches this time has already 
arrived, for though contracts in hand keep most of the 
works busy, new orders are not so abundant as in the 
spring. ere is no longer difficulty in obtaining prompt 

elivery of material. 

_ With a view to encouraging the introduction of suffi- 
cient capital for the erection of iron works to work the 
ore deposits in the Middle Island and the ironsand on the 


of the Con- 


Taranaki coast, the New Zealand Government are 
repared to consider favourably a proposal based on the 


ollowing, lines: That a company shall be formed 
with a capital of not less than 200,000/.; that of this 
200,0002. 100,0007. shall be expended in os lands, 
erecting buildings, and the necessary P reo and appli- 
ances. This having been done, the vernment shall 
grant a bonus of 1/. per ton on the first 20,000 tons of 
marketable iron or steel produced ; that the iron and steel 
required for the colony shall be taken from the company 
at a margin above the market rates ruling beyond the 
colony, allowing freights. 

The annual returns of workmen employed in locomo- 
motive building works are as follow : 











— 1806. | 1607. 1898. 1899. | 1900. 
Neilson, Reid, andCo., Glasgow! 2,360| 2,600 2,937 3,275) 3,331 
Beyer, Peacock, and Co., Ltd., | 

Manchester .. ai! -.| 1,727) 1,756' 1,792 1,868) 2,063 
Dubs and Co., Glasgow... --| 1,868) 2,004 1,931! 2,017) 2.128 
Sharp, Stewart, and Co., Ltd., } | 

Glasgow. . re os --| 1,833) 1,432) 1,435) 1,561) 1,616 
Kitson and Co., Leeds .. --| 1,192} 1,190 1,357) 1,440) 1,444 
Vulcan Foundry, Limited, | 

Newton-de-Willows .. ie 770 752 894) 1,047) 1,075 
Robt. Stephenson, & Co., Ltd., | 

Newcastle-upon-Tyne ..| 586} 885 718} 820) 622 
Nasmyth, Wilson, & Co., Ltd., | 

Patricroft ~~ as oe 459 443 +335) 509 472 
Manning, Wardle, and Co., | | 

Leeds .. - ne ots 370 483) 517 526; 609 
Hunslet Engine Com > | 

Se ee amb abe 270| 300/814 

10,910) 11,856 12,181 18,963 /18,574 
! i { 








The list of New Year honours includes baronetcies to 
Mr. John A. Aird, of the well-known firm of engineering 
contractors, and Mr. Wyndham Spencer Portal, who was 
for a | time chairman of the London and South- 
Wentten Haltwey 3 and companionships of the Order 
of St. Michael and St. George to Mr. William Shelford, 
M. Inst. C.E., consulting engineer for West African 
light railways ; to Mr. William Matthews, M. Inst. C.E., 
consulting engineer for harbour works in the Colonies ; 
to Mr. Francis Alfred Cooper, M. Inst. C.B., director of 

ublic works of the island of Ceylon; to Mr. Thomas 

‘obertson Marsh, on retirement, as head of the eer- 
ing and contract branches of the Office of the Crown 
Agents for the Colonies. A knighthood has been con- 





ferred on Mr. Hiram Maxim, whose inventions, since he 
came to England, have been described in ENGINEERING 
in more — detail. on 1884 he exhibited be — 

in; in © patented a progressive powder for use in 
oesien and a gun for throwing aerial torpedoes ; in 
1887 he patented a process and apparatus for manufactur- 
ing a species of cordite. Later, he perfected the ‘‘pom- 
pom,” of whichso much has been heard. At the late Paris 
Exhibition he received one of the four personal Grand 
Prix given for artillery. 

Mr. John Plummer, of Sydney, reports that in New 
South Wales the average rates per week enjoyed by 
mechanics in agricultural implement manufactories are 
as follows: Fitters, 40s.; moulders and labourers, 35s.; 
shearing machine repairers 493. 3d. In other mecha- 
nical trades the rates are: Blacksmiths, 37s. 6d.; gas- 
fitters, 47s.; gunsmiths, 55s.; locksmiths, 46s. 3d. ; strikers, 
193. ; tinsmiths, 45s.; farriers, 292. 3d. ; boilermakers, 
59s. 9d.; engineers, 653.; platers, 54s.; patternmakers, 
563. ; riveters, 53s. 6d.; brass and electro-plate finishers, 
45s. ; brass moulders, 503.; coppersmiths, 66s. ; electro- 
platers 60s.; tinsmiths (in copper work), 56s.; galvanised 
iron workers, 48s. The highest maximum rates are: 
Shearing machine repairers, 70s.; blacksmiths 70s. ; fitters, 
60s. ; gunsmiths 603. ; locksmiths, 60s.; tinsmiths, 60s. ; 
farriers, 60s.; boilermakers, 70s.; brass and electro-plate 
finishers 65s. ; brass moulders, 66s. ; coppersmiths, 72s. 
In the engineering trades the average rates are: Bench 
hands, 41s. 6d.; blacksmiths, 55s. 6d.; boilermakers, 
57s. 9d.; boilermakers’ foremen, 983.; brass finishers, 
453 ; brass finishers’ foremen, 80s.; coppersmiths, 493. 6d. ; 
drillers, 32s. 6d.: engineers, 54s. 3d.; engineers’ foremen, 
70s. 9d.; engine drivers, 37s. 9d.; firemen. 21s.; fitters and 
turners, 53s. 7d.; fitters and turners’ foremen, 100s. ; 
frame saw hands, 43s ; furnacemen, 48s.; labourers, 35s. 
machinists, 26s.; moulders 52s. 9d. ; painters, 44s.; pat- 
ternmakers, 59z.; pit labourers, 36s.; saw sharpeners, 43s. ; 
furnace cleaners, 33s. The highest maximum rates are: 
Blacksmiths, 65s.; boilermakers, 72s.; boilermakers’ fore- 
men, 110s ; coppersmiths, 62s.; drillers, 44s.; engineers, 
65°. ; fitters and turners, 80s. ; labourers, 503. ; pattern- 
makers, 90s. 

The Glasgow Herald, in a comprehensive review of the 
engineering and other trades, says that in some sections 
order-books havé: been wholly cleared and works closed 
down. The ch since this time last year is startlingly 
striking. The substantial recent relief in the charge for 
fuel has not gone far enough, and a much lower level will 
have to be touched before a healthy business basis will 
reached. Besides fuel, there are other kinds of raw ma- 
terial, ore and iron, that have not yielded as required, 
and wages have to be tackled. These things are inevit- 
able if conditions are not to become worse. They are not 
really bad, but there is grave sickness in the trade posi- 
tion, and nothing but a readjustment of costs to profits— 
and that can only be attained by a reduction of the 
former—can effect a recuperation. It must not be for- 
gotten that this country is confronted by keen competi- 
tion on the part of Germany and America. These coun- 
tries have sold, and are still selling, material ab prices 
which producers here, because of their charges, cannot 
look at. As aresult, we have already lost some markets, 
and others are threatened, and will only be retained if we 
can compete in prices. But with to the volume of 
trade executed in Scotland, in spite of all the drawbacks 
indicated, it has probably been the heaviest ever recorded. 
Throughout the first six months every bit of machinery, 
notably in the iron and steel branches, was running to its 
utmost capacity, and double shifts were common in a 
grent many works. Demand came from all quarters, but 
argely from the Colonies, the East, and South America. 
On home account a big lot of work was put through, ex- 
tensions of premises and increases to productive power 
being liberally entered upon. Prices, therefore, bounded 
up all round, wages advanced, and the boom seemed 
assured for a long period. But with the turn of the 
half-year a sharp change came. Differences of opinion 
exist as to the extent to which the American steel 
competition may go; but in what are regarded as 
the best-informed quarters, the conviction is strong 
that it has come.to stay. Its measure will, no doubt, 
be regulated by the state of trade in the States, and the 
prices current from time to time on both sides of the 
water. Since the recovery in values that followed on the 
re-election of Mr. M’Kinley, American manufactured ma- 
terial has not been so freely offered, and as the reports 
from New York as to the outlook in the country are 
favourable, it may be hoped that the pressure from that 
quarter will continue light. That, of course, should help 
producers here. But what they at the moment desiderate 
is a revival of demand. There is still a deal of work in 
hand. Shipbuilders, boilermakers, locomotive engineers, 
and steelmakers have fairly well filled order-books ; but 
the powers of production are so great that a constant 
stream of new orders is needed to replace the old, in order 
to keep the great industrial wheel moving. 





Tue Extreme East.—Commencing with the New Year, 
a Russian Asiatic Export Bureau has been opened at St. 
Petersburg. The object is to facilitate le with the 
Extreme East. The Bureau starts with a capital of 
2,000,000 roubles. It will have branch offices at Warsaw, _ 
Moscow, Odessa, Vladivostok, Chabarofsk, and Tschita. 

Gas aT Paris.—The revenue of the Parisian Compan 
for Lightingand Heating by Gasin November was 375,850/. 
as compared with 361,041/. in November, 1899, showing 
an increase of 14809/., or 4.10 per cent. The te 
revenue collected for the first eleven months of last year 
was 3,170,522/., as compared with 2,902,0367. in the cor- 
responding period of 1899, showing an increase of 268, 486/,, 
or 9.25 per cent. 
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ARTESIAN BORING AT GAINSBOROUGH. 


1, DATUM ENGINE HOUSE FLOOR. 
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TOTAL DEPTH OF BORING IS5I5.I° Datum Jucy 2%° 1900. 








Fia. 2. 


A veERY remarkable piece of work in well-boring | of untiring patience combined with great engineering 
has been going on at Gainsborough for some consider- | skill, and ts well worthy of publication as payee ne 


able time, and has lately been completed. The account | of what can be done under very adverse conditions. 
of it—for which we are indebted to Mr. Dixon, the | The borehole was commenced in March, 1895. The 
chairman of the Water Works Committee of the | upper portion is lined with 36-in. tubes down to a depth 
Gainsborough Urban District Council—forms a record | of 


30 ft. 6 in. ; the next section is a 36-in, hole down 





to 321 ft. ; this is lined with 30-in. wrought-iron tubes, 
the whole, when screwed together, being 286 ft. 104 in. 
long, and weighing about 28 tons. The annular space 
at the back of these tubes was afterwards filled with 
concrete to make them watertight, and to keep out 
the hard water from the marls. A 24-in. boring was 
then continued to 724 ft., when, on April 1, 1897, an 
accident happened by which the work was delayed 
nearly two years, ae 4 which, but for the patience and 
perseverance shown by the contractors, might have 
caused the abandonment of the scheme. At the 
oint where the marls terminate and the sandstone 

gins, and marks the division between permeable and 
impermeable beds, the strata were very treacherous. 
On the date named the heavy pendant boring tool 
weighing 2} tons, with cable of 14 tons, stuck fast, and 
in trying to release it, the cable parted, dropping 
the tool with 500 ft. of rope coiled up on the 
top of it, and. filling the hole up to 300 ft. below 
the surface. A very difficult piece of well fishing 
now presented itself, necessitating the stoutest heart 
and courage. Some extraordinary tackle was made for 
grappling, and the rope was several times recovered, 
each time again breaking ; eventually all the rope was 
extracted, leaving the tool only at the bottom. Some 
months had now elapsed since the accident, and the 
comminuted marl had settled and consolidated itself 
round and on the top of the tool, completely embed- 
ding it. Attempts to move it by heavy iron rods 
were unsuccessful, and only brought down more 
infall, a the difficulty greater. The con- 
tractor therefore decided to enlarge the borehole 
to 29 in. in diameter from 321 ft. down to the base of 
the tool, and this was eventually successful. As can 
be — the greatest difficulty was to bore round 
the tool, which was about 31 ft. long. Very great care 
had to be taken, and a special tool some 45 ft. long, 
resembling a gigantic tuning-fork, was used. In 
January, 1899, the contractor being. satisfied that 
he worked well round the base of the tool, 

ain attempted to lift it; heavy iron rods some 
760 ft. long were now used, and on the 25th a 
successful grip was obtained and a strain gradually 
put on, and on the evening of the 27th signs of move- 
ment were apparent. Further strain was applied, 
the men continuing at work all night, and by daptenat 
on the 28th, after a period of nearly twenty-two 
months, the lost tool, surrounded by a pillar of marl, 
was brought to the surface, and in a few hours the 
contractors were the recipients of numerous telegrams 
of congratulation. The boring was then continued to 
a depth of 775 ft., when the next section of 475 ft. of 
18-in. tubing was lowered. In consequence of the 
large space at the back of these tubes caused by the 
enlargement of the borehole (about 4 in. all round), it 
was decided to fill this up with a special grouting— 
110 tons of Portland cement, sand, &c., being aod tie 
the Laren 

The work was then continued with an 18-in. boring, 
down to 1076 ft. 6 in., when, in consequence of con- 
tinued infall, and in order to insure the permanency 
of the work, it was decided to further line the bore 
with tubes. The borehole was then reduced to 15} in., 
at which diameter it was continued to 1515 ft. 1 in., 
which was reached on July 2 last, when, owing to the 
appearance of permian marls in the sandstone, it was 
decided to stop the work. The further length of 
343 ft. of 15}-in. tubes was subsequently lowered into 
position, this portion — perforated where the 
sandstone occurs. The geological conditions are a 
covering of 725 ft. of impermenhin keuper marls over- 
lying the bunter beds of the new red sandstone, which 
rise to the surface at a point about 7 miles due west. 

The contractors were Messrs, Ebenezer Timmins and 
Sons, of Runcorn, the firm being represented through- 
out by Mr. Arthur Timmins,.Assoc, M.1LC.E., F.G.8., 
who was well supported by their acting foreman, Mr. 
John Barker, whose patience — him a worthy dis- 
ciple of Job, The engineer was Mr. Percy Griffith, Assoc. 
.LC.E., F.G.8., 54, Parliament-street, Westminster. 
The work has been about 5} years in spas peer 
and has cost 6645/., and, taking the diameter and depth 
into consideration, it is the largest borehole in Eng- 
land. Theurban council are now receiving tenders for 

umping machinery capable of lifting 50,000 gallons an 

our, which it is believed will supply the town for 
many years to come. The analysis of the water shows 
it to be of exceptional purity, though rather hard for 
domestic purposes. 

Annexed are two illustrations, Fig. 1 giving a section 
of the boring, while Fig. 2 has been prepared from a 
photograph of the lost boring tool just recovered. This 
view shows the enormous amount of marl brought up 
and the ves made by the boring tool round the 
sides can be seen, 





Tue Wear.—The River Wear Commissioners have 
decided to lease their Chain Cable and Anchor Testi 
Works, at the South Docks, Sunderland, together wit 
the fixed oy to Lloyds British Testing Company, 
Limited. The Commissioners have also decided to pro- 
vide additional accommodation at the Leith Wharf, in 





the Hudson Docks, South, 
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INDUSTRIAL NOTES. 


Tue year 1900 has gone to join the centuries, and 
its doings are now matters of history. It was a year 
of unrest, politicall —-t in which the war in 
South Africa rarer: | large. In the industrial world, 
however, there was less of unrest than in the two 
preceding years. Trade generally was good, and the 
proportion of unemployed was small, in comparison 
with some previous years; but at the end of Sep- 
tember the chart line reached over 3.5 per cent., as 
compared with 2.3 per cent. at the same date in 1899. 
From the beginning of October, however, the line went 
sharply down until it nearly touched 3.1 per cent. In 
1899 it only touched 3.0 per cent. once, namely, at the 
end of January in that year. The chief reason for 
the higher percentage in 1900, as compared with 1899, 
was the crisis in the cotton trade, due to prices and 
inadequate supplies, not to any dispute in that large 
and important industry. 


The total number of labour disputes recorded down 
to the latest returns—that is, to December 1—was 
562, as compared with 680 in the same period of the 
year previous. The number of workpeople involved 
was 174,708, as compared with 168,467 in the previous 
year. The aggregate duration of the disputes in the 
same period was 2,775,000 working days in 1900, and 
2,375,000 working days in 1899. The losses in wages, 
indicated in the aggregate time lost, amount to a 
very large total, and show plainly how costly and 
extravagant the method of strikes is, as compared 
with conciliation, negotiation, or arbitration. Peaceful 
methods avoid not only those losses in wages, but 
losses to the employers also. In some instances, it 
may be, the settlement is by way of compromise ; the 
workpeople do not get all they want, but employers 
concede something; the one, therefore, must be a 
set-off against the other. Moreover, in the case of the 
men, there is a saving to the funds of the union. The 
gain to the men is, therefore, two-fold; that is, in 
the amount of wages, and in the amount saved to the 
union. In spite of all these considerations, the time 
lost is, in the aggregate, stupendous, and the value in 
pounds, shillings, and pence would astonish the work- 
men, if it was realised in figures, and what it would 
represent in comforts—in food, clothing, house rent, 
and other weekly expenses. 

Serious labour disputes were few during 1900. The 
most serious were the strike of the railway men in 
connection with the Taff Vale Railway, with the sub- 
sequent litigation that followed, the case being carried 
to the Court of Appeal ; and the dispute at the Pen- 
rhyn quarries. In the latter case the dispute has not 
yet ended, but terms and conditions have been dis- 
cussed with the view of offecting a settlement. The 
threatened lock-out of the operatives in the building 
trades in the Northern Counties has been averted, so 
far, though no formal settlement has been as yet 
pene Ronn 4 The causes of disputes have mainly been 
questions of wages, which in many industries have 
had an upward tendency, owing to the demand for 
men. This has been especially the case in the build- 
ing trades and in some branches of less skilled labour. 
Perhaps the next chief cause has been disputes as to 
the employment of non-union men, especially has this 
been the case in some mining districts. Disputes as to 
the hours of labour have been few. The eight hours’ 
question has scarcely been mooted in any rs the prin- 
cipal industries. 

The changes in the rates of wages have been mar- 
vellous, both as regards the number of persons affected 
and the amount gained by the workpeople. In the 
period of the year for which the computations are 
completed the regate number of persons affected 
was 1,079,653. f these 1,053,313 obtained advances 
in wages averaging 3s. 97a. weekly = head. Only 
26,340 persons sustained decreases, the net average of 
which was 2s. 34d. weekly per head. 
effect of all the changes was a net increase in wages 
of 3s. 8d. per head weekly of the aggregate work- 

eople affected, namely, the entire 1,079,653 persons. 
Iris trend of wages in an upward direction shows 
clearly that trade generally has been prosperous. The 
classes who have gained most are the coalminers, the 
iron and steel workers, and the operatives in the 
building trades. In the case 0; the miners and iron 
and steel workers either the sliding scale or some 
similar mode of settlement was general ; in the build- 
ing trades direct negotiation was resorted to in 
numerous instances. In one or two cases, however, 
strikes were of long duration. The gratifying thing 
in the record is that the more numerous changes in 
the rates of wages were effected by peaceful means. 
The experience gained in this respect will help to 
advance those methods, and so to popularise them 
that both parties will hesitate to resort to other means 
of settlement. 


The past century was almost as remarkable in the 
history of labour as in the development of science and 
discovery, and in the expansion of commerce and 


The general | passed 





When the nineteenth century dawned labour 
was hampered by legal restriction to a greater extent 
even than trade, which is saying a good deal. All the 
old Combination Laws were in fall force. Every 
labour organisation was illegal, and its members were 
liable to prosecution not only under those specific 
enactments, but under the Conspiracy Laws, the laws 
relating to sedition, the corresponding Societies Acts, 
and Acts relating to assemblies and reading-rooms. 
There were also the old Master and Servant Acts in 
force, under which any trifling breach of contract was 
a criminal offence punishable by imprisonment, at one 
period without the option of a fine. Prison or dis- 
missal were the only alternatives, and the justices 
seldom took the latter. The Combination Laws 
were repealed in 1824-5. The Master and Ser- 
vant Acts were modified in 1867, and were finally 
repealed in 1875. Conspiracy in connection with 
labour disputes was abolished by the Trade Union 
Act, 1871, and by the Conspiracy and Protection of 
Property Act, 1875. Such, in brief, is the story of 
the emancipation of labour from the accumulated 
legislation of six centuries, from the date of the Statute 
of Labourers, and even earlier. 

In the year 1802 the first Factory Act was passed. 
Its provisions were chiefly designed to protect appren- 
tices, mainly parish apprentices. But they extended 

rotection to children not bound — also. 
ince that date 57 other Acts have been passed for 
the protection of children, young persons and women, 
and also generally for men. We now have the Factory 
and Workshops Acts, more or less consolidated, by 
which the workers, young and old, of both sexes, are 
protected as regards health and morals, and under 
which provision was made for the education of thelyoung 
before the Elementary Education Acts were enacted. 
Whatever op by their defects, our Factory and Work- 
shop Acts of the present day are in advance of those 
of any country in the world ; they speak well for the 
Legislature and for the employers, as well as for the 
workers for whose. benefit they were passed. 

The Acts for the protection of miners were first 
instituted in 1842, after the disclosure by the Royal 
Commissions in 1840-42. The story of that legisla- 
tion, what led to it, and its results, was told in a 
series of articles in ENGINEERING in July and August 
of last year. Suffice it here to say that the 29 or 
30 Acts passed since the inquiry have done for the 
miner’s child and the miner, what the Factory and 
Workshops Acts did for the workers in factories and 
workshops, and with the same good results. Chemical 
workers are also specially provided for in the Alkali 
Works Regulation Acts and some other Acts. 

In addition to the above, chimney-sweepers were 
provided for in some Acts dating from 1834, and in 
1840 and 1842. They are now regulated in a series 
of other Acts, relating to building and construction. 
But it was the sweeps’ machine that rendered climb- 
ing. unnecessary. Coal whippers and ballast heavers 
were also protected under a series of special Acts, 
until the matter was handed over to the Trinity 
House. Merchant seamen have been more or less pro- 
tected since the “charter” was granted in 1854, but 
several Acts were passed in their favour previously. 
Canal boatmen, their wives and children, are pro- 
tected under the Canal Boats Acts; they owe their 
—pamaaagp to the late George Smith, of Coalville. 

omen and children employed in agriculture were 
protected under the Agricultural Gangs Acts of 1867, 
and since then by other Acts. Women and children 
employed in brickmaking are now under the Factory 
Acts, and children employed in places of public amuse- 
ment are protected. Bakers aoe also had special 
protection in several Acts from 1863 to the present 
time. 

Wages are protected by the Truck Acts, Payment 
of Wages Acts, Assesment of Wages, Recovery of 
Wages, Stoppages from Wages, and by provisions in 
other Acts. Numerous other enactments have been 
for the benefit of the working classes during 
thecentury. It isa record worthy of this great nation 
of traders. It shows that profit and gain have not 
blunted the nation’s perception of what is due to the 
workers. And it must be remembered that the Acts 
referred to were carried in Parliament in which only 
a few ‘‘ Labour” representatives were present, and 
not one of these until 1874. The Acts have been 
national in character, scope, and design, and have not 
been sectional—by a class, for a class. Some men 
have MG os themselves specially in their ad- 
vocacy, but Parliament, as a whole, decreed them. 


trade. 





The last number of the American Federationist for 
the past year, 1900, contains some excellent portraits 
of labour leaders and other illustrations. Its get-up 
is far superior to that of any labour journal in this 
country. The question of trade union labels is just 
now prominent in the United States, and Mr. Henry 
Cohen was selected by the executive council of the 
American Federation of Labour to give a legal opinion 
thereon. With him was associated the best legal talent 
in Colorado, whose collective opinion with 
that given by Mr. Cohen. The opinion is that if the 





American Federation of Labour wished to be regarded 
as one organisation, the Courts of Law would consider 
the universal label agreed upon binding in law, that 
the separate trades could not at the same time enforce 
their own special labels as they can now. It appears 
that the Law Courts in the United States treat trade 
labels as trade marks, and they are consequently pro- 
tected assuch. A remarkable development of the appli- 
cation of the principle of arbitration is shown in the 
States by the agreement entered into by all sections of 
workers in the engineering and metal trades ——- 
to submit all matters in dispute to an arbitration 
board for adjudication. It is proposed to extend the 


‘principle to all trades, so that internal disputes shall 


no longer be the cause of strikes in the ranks of labour. 
The growth of the American Federation of Labour is 
glowingly commented upon in the December number. 
It appears that there are 82 national and international 
unions, with 9494 local unions already federated, in 
addition to which there are 1051 local chartered unions. 
Besides which, 205 cities and 16 State Federations of 
labour are affiliated to the body. It is stated that 
four-fifths of the entire number of all trade unionists 
in the United States are thus more or less consolidated 
into the one great labour organisation known as the 
American Federation of Labour. Fortunately, this 
vast federation is more disposed towards ful solu- 
tions of labour questions than were the old ‘‘ Knights 
of Labour,” whose exploits in the direction of huge 
strikes were so often denounced. The success of con- 
ciliation and arbitration is anticipated. 


The last report of the National Union of Boot and 
Shoe Operatives for the past year is not very sanguine 
as regards the state of trade. The year 1900, as a 
whole, was not so bright and prosperous as it was 
hoped and expected to be. Slackness is reported from 
many of the chief centres of this industry, and con- 
sequent loss of time by members. Disputes are not 
so numerous as they usually are at this period of the 
year, and the report expresses a hope that reason, and 
not force, will in future govern all differences that 
may arise. A curious case of dispute is reported 
from Barnsley, where all the workers in one factory 

ave seven days’ notice, and then ceased work. The 

rm, in advertising the event, states that there is no 
dispute, only that the men left work ; but adds that 
the public will not suffer, as there is a large stock on 
beak of ready-made ~—. The dispute was over long 
hours, the recognised week being 54 hours, in many 
firms 52} hours; but in that factory the hours were 
584 per week. A dispute at Nottingham was settled 
by = president of the society at an interview with 
the firm. 





The Dockers’ strike at Antwerp is the largest of 
the kind that has taken place since the great strike of 
dockers in London in 1889. There are, it appears, 
about 8000 men out. But as there are about 30,000 
men employed in and about the docks and wharves at 
Antwerp, the proportion is but small. Of the 30,000, 
it is said that 22,000 men are in the Dockers’ Union. 
The cause of the dispute, as given by the general secre- 
or of the International Transport Workers’ Union, 
differs wholly from that put forward by the employers. 
The men declare that the local shipbrokers tried to 
impose an extra hour per day, and to reduce the wages 
50 per cent.—that is to say, to reduce them to the 
position in which they were prior to the dispute in 
the autumn of 1899, when considerable concessions 
were made tothe men. The men declare their readi- 
ness to work on the same terms as before the strike 
for British shipowners, who, it is said, have not 
reduced the men’s wages or extended the working 
hours, as the Antwerp employers have done. It 
appears that the English Shipping Federation has sent 
over 400 British workmen, ot whether to work for 
the British shipowners, or the Antwerp shipbrokers, is 
not stated. Some serious riots took place early in the 
dispute, but latterly they have not been repeated. 





The dispute at the Penryhn quarries has not yet 
ended. There was a hitch at first over some of the 
conditions, and the voting papers for the men were 
delayed. Explanations, however, followed, and the 
men’s representatives seem to have been satisfied. It 
is said by some that the terms offered do not give any 
large concessions, but if the men can be assured of 
being able to discuss their grievances, without fear of 
dismissal, a point is gained of some importance, If 
the men mean to resist all contract work, that is 
quite another question. 





The position of the engineering trade throughout 
Lancashire had undergone little change at the close of 
the last week in 1900. Throughout the week there 
was little doing, most of the works being idle by reason 
of the holidays. The business done in the iron trades 
was unimportant—not sufficient even to test prices— 
but the trend of prices was towards a lower level. The 
rates of the Association lists were nominally un- 
changed, but transactions were said to be on a Sewer 
basis. A depressed tone was manifest in the steel 











JAN. 4, 1901. | 


ENGINEERING. 





27 








trade. The reduction of rates in outside brands indi- 
cates that a revision of prices is inevitable. So far, 
the number of unemployed in the engineering indus- 
tries has not greatly increased, and there appears to 
be a sufficiency of work on hand, in most branches, to 
keep the men fully employed for some time to come, 
except in the textile machine-making industry, and 
one or two other sections. 





In the Midlands very little was doing during the 
past week. Most of the works were closed. It is 
said that very little work was left unexecuted on the 
eve of the stoppage for the holidays, so that the iron- 
masters were in no hurry to resume work. The busi- 
ness done in the week was limited, both in the number 
and extent of the transactions. That there will be a 
general reduction in prices was shown by the fact that 
the price of unmarked iron of ordinary qualities was 
reduced by 15s. per ton, and it was expected that 
marked bars would also be reduced with the commence- 
ment of the New Year. The complaint is that the 
high price of coal and of the rates of iron and steel- 
workers’ wages absorb all the profit, but the latter 
can only be reduced in proportion to the reduced rates 
averaging over the last two months. In the engineering 
and allied industries, and in the hardware trades, 
indeed, in all the iron, steel, and other metal-using 
industries, very little work was done during the 
Christmas week. The outlook for the New Year is 
not regarded as encouraging, but it may be that the 
anticipations will turn out to be worse than the actual 
realisations, when business is fully resumed in 1901. 





The employers and operatives in the great cotton 
industries of Lancashire are drawing closer together 
as time goes on. One of the chief causes of dispute 
is bad work, and recently proposals have been made 
with the view of effecting a common understanding, 
so as to avert stoppages of work. The employers, it 
appears, are in general agreement with the proposals 
of the operative cotton spinners, but there is some 
divergence on one point. This, however, will most 
likely be revised by mutual consent, and an agreement 
thereon may be anticipated. It is not unlikely that 
the long-deferred establishment of a permanent Board 
of Conciliation will become an accomplished fact early 
in the New Year; but, meanwhile, the joint committee 
continue their work in an amicable manner, and manage 
to settle the majority of disputes that arise, without 
stoppage of work. 





The lightermen’s dispute continues. The men are 
being aided by grants from various trade unions and 
subscriptions from other sources. It is stated by the 
secretary of the men’s union that 850 fully licensed 
men are working under Lord Brassey’s award, as they 
define it, while 623 are standing out for the same 
terms. The number of watchmen working at the 
union rates is stated to be 700, while another 400 are 
out on strike. About 357 men have been taken on by 
the firms who have conceded the men’s terms, or 
who regard the union’s definition of the award a 
right one. 





There is, itappears, much dissatisfaction among the 
Taff Vale men with respect to the way in which the 
railway company have carried out the terms of settle- 
ment, as agreed upon. The men allege that the com- 
pany have not fulfilled the promises made, and a kind 
of manifesto has been agreed to expressing the views 
of the men, drafted by their committee. One of the 
principal causes of complaint is that the company 
have not dismissed the imported men. This is usually 
a matter of complaint at the end of a strike. But the 
men are thus fighting not only their employers but a 
section of their own fellow-workmen, a policy that led 
to the formation of the Shipping Federation. 

The officials of the North Eastern Railway Com- 
pany received a deputation of the men last week at 
York, when the matters in dispute were discussed. 
After a full consideration of the points at issue, it 
was reported that arrangements were made which it 
is hoped will provide a satisfactory solution of the 
difficulties that had arisen between the company and 
sections of the men. 





The Scottish miners are loudly complaining of the 
large increase of foreign miners in Scotland, and 
declare that their employment is a source of danger 
because of their ignorance of the English language, 
and consequent inability to understand the rules and 
regulations as to mines and mining in this country. 
Reference was made at the annual conference to the 
fact that the agreement as to wages expires six months 
hence, and it was urged that any attempt to reduce 
wages at the end of that term would cause strife. 

A dispute at two collieries in Lancashire, at Radcliffe 
and Little Lever, belonging to the same firm, was 
settled satisfactorily at the end of last week by the 
Conciliation Board, thus averting a strike of about 
800 men, Prices as to day work were agreed upon, 
and also for odd work of various kinds at the 


Disputes continue between the Carters’ Union and 
some London firms, especially in the Eastern and South- 
Eastern districts. Many men were out on strike during 
Christmas week, being paid by the Union. The men 
demand a very considerable advance in wages. 





The strike of the Belgian Glassworkers in the 
Charleroi district is said to be entering on an acute 
stage, as the native workmen are enraged at the em- 
ployment of foreigners. Financial support has been 
sent from the Glassworkers in America, and some 
from the glass trades in this country, but the amount 
to date has been small. 

Strikes in Austria were more numerous in 1899 than 
in the preceding year, 1898. The result is thus given: 
40 per cent. of the strikes failed; 45 per cent. were 
partially successful ; 15 per cent. were in favour of the 
workpeople. About 1,000,000 working days were lost 
and wages in proportion thereto. The strikes were 
chiefly as to wages and the hours of labour. The 
longest strike lasted 135 days. 





POWER-GAS AND LARGE GAS ENGINES 
FOR CENTRAL STATIONS.* 

By Mr. Herpert A. HumpPHrey, Member, of Northwich. 
(Continued from page 848, voli lax.) 
APPENDIX II, 

Cost or Engrcy. 

Cost of One Electrical Horse-Power at the Switchboard. 
(Under favourable conditions.) 


IncLupINe fuel, labour, oil, stores, repairs, maintenance, and 
superintendence, but excluding interest, depreciation, rents, rates 


and taxes. Coal taken at 10a. per ton. 
Steam Engine and Dynamo Plant. 
Cost of 
1 E.H.-P. 
Hour. 
Electrolytic plant of 5000 horse-power, running night d. 
and day * se aa RS - = ei 0.29 
Electric supply station, if with 50 percent. load factor 0.51 
Large manufacturing works possessing its own electric 
ow and working factory hours with fairly steady iis 
oad .. es <s as oe ve as “> i 


Cost of One Brake Horse Power at the Driving Engine. 


(Under favourable circumstances, and including the eame 
items as the above.) 


Cost of 
1B.H.P.- 

Hour. 

Ordinary manufacturing works with fairly uniform d. 
load... e oe ne és es ye $s 0.68 

Small manufacturing works with fairly uniform load. . 1.30 
Ordinary manufacturing works with varying load 0.96 
Small * Pe ” PA i 1,80 


Norte.--The above figures have been arrived at after carefully 
tabulating various cost figures during a number of years. They 
are partly based on the author’s own experience, and on informa- 








Weights and Inertia.—The total weight of the fly- 
wheel and accessories, two crank-slabs, two balance- 
weights, crankpin, equivalent — part for two 
connecting-rods, and engine shaft and armature, is 


equal to... “i os s a a Ne .. 87,638 Ib, 
Moment of inertia for all rotating parts (units in 
unds and feet) a on ov i“ és +. 62,654 
‘*M” for all rotating parts “i oe 343.5 
Weight of Reciprocating Parts. 
One piston, crosshead pin, and equivalent recipro- 
cating part for one connecting-rod_ .. ee -- 2080 Ib. 
Reciprocating weight per square inch of piston area 3.918 ,, 
Length of connecting-rod ++ 6,707 ft. 


Velocity of crankpin at 150 revolutions per minute . .23.57 ft. ae 
econd, 
Acceleration of Reciprocating Parts. 
The following approximate formula Las been used : 


dv_ dz r 

Az 2 = - t + — cos2 qt}, 

gen aa 1% {omat +7 coset} 
angular velocity of crank in radians per second, 
linear velocity of crankpin. 

x = displacement of piston from mid-stroke. 

t = time’ A = acceleration of piston. 


where g 
v 


nul 





| 








| ‘ 
Crank Angle, | Acceleration Force producing —— cna 
from Hori- in Feet i. Acceleration Square Inch 
zontal. | Second. in Pounds. of Piston 
| ’ 
deg. | rsecond. | 
i} = 453.2 29,270 55.14 
15 429.5 27,740 52.25 
30 362.1 23,390 44.06 
45 261.9 | 16,920 31.86 
60 143.8 9,287 17.49 
75 24.1 1,560 3.01 
90 - 82.8 - 5,349 - 10.07 
105 — 167.5 | — 10,820 — 20.38 
120 — 226.6 — 14,640 - 27.58 
135 — 261.9 — 16,920 — 31.86 
150 — 279.3 - 18,040 — 33.99 
165 — 286.0 — 18,480 ~- 34.80 
180 i ~ 34.99 





Clearance Volume of Engine Cylinders.—These were deter- 
mined by filling the clearance spaces with water from a tank 
balanced on a weighing machine. 
Clearance volume, ae ms cylinder po 2.906 cub. ft. 


as per cent. of working stroke, 


be? oylinders.. as = $a): ae .. 27.12 per cent. 
Clearance volume as per cent. of working stroke, 
‘*B” cylinder .. Re 24.77 e 


Clearance volume as per cent. of total volume, 
“A” cylinder .. me ee pi oe «5 MTF a 
Clearance volume as per cent. of total volume, 
“B” oylinder .. ee ‘i on e -- 19, 


APPENDIX V. 
TasLE I.—T rial of the same 400 Horse-Power Gas Engine 
Coupled Direct to Dynamo (Appendia IV.) 
Trial at 


Normal Trial at 
Working Full Load. 
Load. 


Date of trial .. July 2, 1900 April 10,1900 
. 2 hours 

















tion obtained as the result of inquiry. The various costs are not | Duration of trial ee “f A h 6 hours 

comparable among themselves unless the difference in the class | Average output of dynamo, amperes 2208.0 2268.4 

of machinery used, conditions of working, &c., are fully allowed a pS volts .. 98.6 110.0 

for. Each estimate must be regarded as an isolated statement. Ke ie E.H.-P. 291.8 334.4 

Average revolutions per minute .. 152.4 148.5 
APPENDIX III.—Particunars or Some Larck Gas ENGINES. 
| dicated | Number | Diamete | 
| r| Length | Revolu- ; 
TYPE. | Horse- of | of of tions per Frye REMARKS 
Power. Ojlinders.| Cylinder. | Stroke. Minute. 

’ ‘ | 7 ae ae | These engines run day and night 
owe so dynamo stant 450 a | 26 36 150 | Mond at eave, Trouser, Mond, tnd 
“rresiae tee SH se | 8 | | oe | |} 
“9 Simplex” fox tsen built by | | Besides the engine working at 

the John Cockerill Society, | | 700 | | 5 go | Blast- Seraing, a e number of these 

direct-coupled to blowing | ein Cae | ” 5 furnace = n course of con- 

eingte | | | : Direct -coupled to dynamo at 
otis { €00 2 | 189 315 135 Z Horde. 

one Mast | Several engines of these sizes are 
pistons in each cylinder | = : | *s palidiog” 

y | f At k in Pitted othe 

Westinghouse, direct-coupled \ | 650 3 | 95 30 130 Natural | | buildin ; - =e a 
to dynamo J! 1500 3 95 6 | 130 as Two building. 

Kérting Brothers, double- | Gas and air ma: sevaratel 
acting, direct-coupled to) wails Gate | 21.6 31.6 110 fe cupplied Gndeg gromure. 
te | | (The Pasct — om ime 

Crossle engine, direct | | Blast- enlarged front portion of the 
"attached Mowing wit 6c0 | 2 80 | 36 135 furnace | pay ne =p and are 63 in. 





APPENDIX IV. 


PARTICULARS OF A 400-Horsk-PowrR Gas ENGINE 
WorkING witH Monp Gas. 


Engine and Dynamo.—The engine (page 814 of last volume) was 
made by Messrs. Crossley Brothers, of Openshaw, Manchester, for 
Messrs. Brunner, Mond, and Co. It has two cylinders with the open | 
ends facing one another, and the connecting-rods working on a | 
crank common to both, The dynamo, to which the —_ is direct- 
coupled by means of a ‘“‘cheese” coupling, was made by Messrs. 
Mather and Platt, of Salford, Manchester, and has a capacity of | 
247.5 kilowatts, being constructed to deliver 2250 amperes at 110 | 
volts. It is an 8-pole machine separately excited. 





Engine—Diameter of cylinder.. 26.0 in. 
oh Length of stroke - ie a4 +3 SROs 
Speed. —Revolutions per minute .. oe ay | | 








collieries, 


* Paper read before the Institution of Mechanical | Mond one used, per 1.H.P. hour, cubic 
Engineers, erie 





Mean effective pressure, average for ‘‘ A” 


and ‘‘B” cylinders 61.37 60.43 

| Average indicated horsepower ..  _..  —- 87.9 482.9 
Total Mond gas as measured by meter, 

cubic feet... ax ‘a ‘a .. 49,640 176,820 
Gas used per hour, reduced to 0deg. O. ig 
and 760 mm. ys ‘a vs a 2271 2716 
Analysis of Dry Gas. 

CO, volume per cent. “a ee 14.5 = 
oss “ 12.0 
tae aOR 
aa ps a ta 425 42.9 

Calorific Value of Gas. 
Kilo-calories per — metre - >. 1444.5 1423.5 
r cubic foot a! 
Pound-degree heat units pe ene te 
feet at 0 deg. C. “e on 60,09 62,74 
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28 
used, per E.H.P. hour, cubic Number of explosions per minute, ‘‘ B” cylinder 60 Tasie II. 
“— ato deg. 77.82 81.22 Number of explosions possible Peper ‘minute for each 81 Year 1898. Year 1899. 
Mond gas used per kilowattt, cubic feet Proportion of misses to expl 27.5 p.c. Hours.—Total number in hours of year 8760 8760 
at 0 deg. Cent. 104.3 108.8 Average temperature of jacket water, ne cylinder 4 deg. Cent. Hours gas engine ran on load 8356.5 8574.4 
f dynamo, maker's re, ” 
am. wale feu 93 93 eae Mond gas used during "2h on. cr we os} c. ft. eo pias x ~ 05.4 97.88 
cal efficiency of engine, per cent. 83.04 83.06 ond gas used per hour Spit 
Uombined efficiency, E. eneine: .-P. per Mean effective peapere from indicator diagrams, ‘ Units Generated. — 1000 watt-hours 
cent. 77.23 77.25 “A” oylinder .. 82.1 Ib. generated and new at the 
Thermai efficiency, “calculated on the Mean effective pressure from indicated diagrams, switchboard .. oe. eee 558,726 562,855 
LH.-P. per cent. 26.23 25.49 “B” cylinder 80.0 ,, Gas Used.—Oubic test of Mond gassup- 
Ditto, calculated on the B.H.-P. per cent. 21.78 21.17 | Average total indicated horse- -power ~ 141.6 plied to the engine the year, 
E.H.-P. 20.26 19.69 | Dynamo (working on resistance frames) : measured saturated at the tompere- 
Horse-power absorbed in fluid resistances 4 ph Average amperes in —— = ture of the meter-house i . 64,281,240 67,349,650 
engine ction 4, . oe ee . 668.5 656.5 
ional losses, horse-power 64.10 73.33 | Average total amperes generated .. 787.8 Load.—Average amperes veel ode vols. . . 
Total frictional losses _ Potential at yee tormatanls os we we ~—:'100.0 volts Average EP. at 89.6 88.0 
Tape II.—Figures on the Cyclical Speed Variation of | Total electrical horse-power.. .. .. «. 105.6 Efficiency.—On the reaver eS 
the Same 400 Horse-Power Gas Engine (Appendix IV.) | Useful 103.0 electrical efficiency of the dynamo is 
Mond gas used per indicated horse- -power, cubic 91 per cent., and the mechanical effi- 
This Table shows the results of integrating the speed curve of feet as measu 65.7 ciency of the engine is 85 per cent., 
Fig. 25 (page 846 of last volume), and comparing the relative posi- | Mond gas used per electrical horse- ‘power, cubic the combined efficiency will be 77.35 
tions of the actual engine opts with an imaginary flywheel mov-| feet as measured.. 88,1 r cent., and the average indicated 
ing at a uniform angular velocity equal to the mean actual velocity. Mend = aoe P per electrical horse- -power (ex is orse-power for the year is .. 115.7 113.7 
i an Taking 160,000 cubic feet per ton of coal a at t producers : : Consumption of Gas.—Per indicated 
Speed of Actual Coal used per LH.P. hour .. 0.92 Ib. horse-power hour .- 66.4 c. % 69.0. ft. 
Flywheel. } ae ae a i 4 + or 1.88 m 1.96 m3 
Revolu- Angular ae ee EEP. (extern al circuit d —~ "Cent. or{ eo "3 
: ial * Temperature of armature at endofrun,engineend 45 deg. Cen 
Fs ay pond ogg iaiitiien | acai, se” — (118 deg. Fahr.) Per kilowatt-hour at switchboard. . — - . ft = hy 
Standard | of Stan- | Revolu- | Revolu- | Actual | ofthe | tato?end ‘ " eae tank 1.79 Ib, f 1.86 Ib. 
Fiywhee! | dard Fly- | tione per | tions per | Flywheel. Two — 0 ed Ae ae 
wee. ay nute eels. Calorific Value of Gas, in ktle-calortes : 
: during trom Seat Temperature of engine-room, average .. “tas .4 ane a. )| Per cubie foot, as m pdm 38.2 97.5 
rs aed a A __ | Temperature of field magnet coils, average 88.0 deg. Cent. » metre ” . 1350 1825 
deg. deg. deg. "100. 4 deg. Fahr.) | Thermal Efficiency : 
0 150.564 = a Start together Temperature of field magnet coils, at end of run 40.8 deg. Cent. Kilo-calories supplied per indicated 
90 | 150.564 | 160.18 | 150.18 | 89.77 | —0.93 (105.4 deg.Fahr.)} _horse-power hour 2537 2597 
180 | 150.564 | 150.47 150.825 | 179.71 | -0.29 Distribution of Power.—Assuming the efficiency of the dynamo| Efficiency calculated “on indicated 
270 150.564 | 150.675 150.442 | 269.77 —0.23 | to be 90 per cent. with a total I.H.P. seperated of 141.6, we have : horse-power per cent. 25.4 24.8 
360 | 150.564 | 151.10 150.606 | 360.09 | +0.09 | Energy expended in friction and used | nd ving Tae supplied a kilowatt- 
450 150.564 150.95 — 675 450 32 +0.32 fan to increase gas pressure ; 24.8 H.P. 4390 4439 
540 | 150.564 | 150.66 150.672 | 540.38 | 1 38 | Lostindynamo .. Tae Biciency “ealcuiated | ‘on kilowatia 
630 150.564 | 160.45 150.641 | 630.31 +0.31 | Useful electrical power, inexternal circuit .. 103 E,4A.P. per cent. oo 19.7 19.2 
720 | 150.564 150.03 150.564 Finish together Mechanical efficiency of engine, senating a. fan Nore.—The dynamo was pieetsiine excited, and the current 
aspartoftheengine.. .. «. -. 82.9per cent. | for the field magnets is not included in the above figures. 








TABLE III.—Sprzep VARIATION OF THE SAME 400 Horse-PowErR GAs ENGINE UNDER DIFFERENT CONDITIONS 


OF GOVERNING. 


(AppEenpDIx IV.) 














! | | 
VIBRATIONS | CORRESPONDING (| 4.8 eS5ce¢ @#f s5s8t 
RECORDED PER REVOLUTIONS PER | 3 as & of Bs $ a 
7, 7 af | { - 
ConpITIONs. REVOLUTION. MINUTE. | g > 32 Pats 1 | 
| ———]——_——| | "8s d/ps 8 
| Least | Greatest | richest. | Lowest. | ae | E88 Esds 83 88¢ 
| Number. | Number. | *!® est. | west. | 52 | BsO ork gosh 
Full load, both cylinders firing every time, 2250 
amperes, 106 volts Je 205.5 205.9 149.50 149.22 0.28 0.1875 | 0.0987 23 
Both cylinders governing from large to small cams, | | a4 
but no misses. Two charges on small to one on | | | 
large cam, small diagram 78 per cent. of large ; | 
1900 amperes, 100 volte 204.7 207.3 150.07 148.20 1.87 1,254 0.627 23 
Both cylinders governing on “hit-and-miss ” prin-| 
Ft 1700 amperes, 100 volte " 203.4 207.4 151.05 148.13 2.92 | 1.952 | 0.976 15 
cylinder firing every time, but A” rover. | 
‘i “ hit-and-mi ” 1700 amperes, 100 volts | 206.6 210.2 | 148.70 146.13 2.57 1.743 0.871 13 
wad 5 cylinder dpe J every time, but “B” govern- | | 
ing ** hit-and-miss ;” 1700 amperes, 100 volts 206.7 212.0 | 148.62 | 144.90 | 3.72 2.517 1.258 | 17 
Slow-speed experiments, “A” cylinder yyy | 
“B” end gas shut off, me wisey ra. | 
600 amperes, 60 volte .. oe --| 800.5 323.3 99.26 | 95.02 4.24 4.364 2.182 12 
| \ | | 





pany, and making 512 complete vibrations per second. 


and all engines are separately excited from one independent source, 


TABLE IV.—Speed Record during the Slowing-down of the 
400 Horse-Power Gas Engine. 

These records were taken by the tuning fork cyclometer, 
Figs. 28 and 29, page 847 of ENGINEERING, vol. Ixx. 

The engine was run alone, su supplying current i the electrolytic 
plant, and after reaching a | rather above full normal | 

both “‘A” and **B” governors were suddenly thrown out of 
gear, 80 that no more Low was supplied to the engine, which con- 
tinued to be driven only by the energy stored in the flywheel. The 
power exerted during the short interval of measurement was 
equivalent to 410 indicated horse-power, calculated from the 
observed electrical output. 


Period of measurement 


8 revolutions 
Vibrations = — -fork 1648.4 





Time —— ‘ 3.22 secs. 

Speed fellfrom .. 152.82 revs. 
per min. 

Speed fell to ee ee 145.65 revs. 
per min. 

Fall in speed equals 0.89 rev. 

per min. per rev. 
Foot-pounds of work (410 H.P. for 3.22 seconds). . 726,110 
Energy given up by flywheel : 
843.5 4 (152.83)? — (145.65)2 } = 736,000 
which shows a very fair agreement. 
APPENDIX VI. 
Cory or RxrprortT ON THE OFFicIAL TRIAL OF A 


60-N.H.P, Enorng (Crossizy), COUPLED TO Dynamo 
(Strmens No. 3754). 


The trial of this combined set took place on February 5, 1897, at | Dec. 


the Winnington poe -hour. Mr. Bradley was present to repre- 
sent Messrs. ©: Brothers, and Mr. Collins to represent 
Messrs. Siemens Brot ers. 

The engine was started at 11.42 a.m., and ran without a stop 
until 5.30 p.m. 

From the figures obtained I have made certain calculations, 
per pre te for this purpose a res of the last 2} hours of the 

because during this pe no = gmert - any valves was 

Salon and all Candice | remained constan 

The results are summarised as follows : 


Average of engine, revolutions per minute 
” oylinder 


162 
67 


Number of explosions per minute, “ 


~ Norns. —The vibrations are those of a standard electrical tuning-fork made by the nary pd Scientific Instrument Com- 
The gas engine runs in parallel wi 


ith other gas and steam engines, 
Current generated is used for electrolytic plant. 


Combined efficiency, ratio of E.H.P./I.H.P. ae per cent. 
Ss ee of gas a, calculated o 

LH.P. 

Remarks. —The engine ran smoothly and kept cool in all its 
bearings. It gave no trouble in = way, and the output is 
onuierabty within its power. The dynamo ran sparkless, and 
did not overheatin any of its parts. The average load was rather 
above its guaranteed rs of 750 amperes and 100 volts. 

(Signed) Herbert A. HUMPHREY. 





APPENDIX VII. 


REPORT ON THE WORKING OF THE SAME 60 NOMINAL 
Horsk-Powrr Gas Enoing (Appendix VI.). 
Engine.—Has two cylinders, each 17 in. in diameter by 24 in. 
stroke. The speed is 160 a r minute. 
Conditions.—The engine ran with Mond gas made from cheap 
bituminous fuel. All the gas used was soured through a large 


wet meter. The engine is direct-coupled to a 75-kilowatt Siemens 
<ooms, om pplying current to an electrolytic plant. 
Hourly po stay of the output, as shown by the amperes and 


volts at the switchboard, were regularly recorded day and night 
— hout the two years. 

g 1898 the explosions were controlled by a ‘“‘ hit-and- 
a ” governor, but in 1899 the gas valve was throttled so as to 
give an explosion every time, but with a somewhat weaker mixture, 


TABLE I.—Long Runs without Stopping. 
The following continuous runs without stoppage have been 


made during the years 1898 and 1899: 
Number of Days’ 


Period. (and Nights) Hours.* 
Continuous Run, 

21, 1897 to Mar. 20,1898 .. 90 days 2160 
April 2,’ 1898 to April 22, 1898 ~ 480 
April 22, 1898 to May 28,1898 . a 864 

1 to June 22, 1898 .. 25 ws 600 
June 22, 1898 to July 22, 1898 .. 30 ,, 720 
Aug. 18, 1898 to Oct. 13, "1898 . 61 ,, 1464 
Oct. 18, 1898 to Dec. 30, 1898... ~~ s 1872 
Jan. 31, 1899 to June 19,1899 .. 138 ,, 3312 
June 26, 1899 to Sept. 7, 1899 .. -: en 1752 
Sept. 8, 1899 to Nov. 7, 1899 7 59 4, 1416 
Dec. ii, 1899 to April, 1900 131... 3144 


* The odd hours, beyond complete days, have not been in- 
claded. 





Isolated experiments show the combined efficiency to be some- 
what less than that assumed above, so that the indicated horse- 
power upon which the efficiency has been calculated is certainly 
not too high. 
Actual Consumption of Oil for the Year 1899. 

Oil used for the engine and dynamo during wah acs = 736 gals. 
Cost of this oil at 1s. 6d. per gallon 3,248d. 
Board of Trade units of electricity generated 562, 155 
Cost of oil per unit 0235d. 

Nors.—With the new 400 horse-power Cicediey gas engine the 
cost of oil is only 9.0089d. per unit. The oil is collected, filtered, 
—_s — over and over again, only the loss being made up with 

'resh oil. 


oe ee oe ee 





APPENDIX VIII. 
TEST OF A aetna: Gas er (WESTINGHOUSE 


Size of engine, 11 in. by 12 in. 

Tested at shop abn ouse Machine Company, Pittsburg). 
Tester’s Record,—March 11, 1899. 

Kind of gas used, natural gas. Meter No. 38,877. Barometer, 








29.4 in, [For indicator diagrams see Fig. 31 on next page.) 
— | 1. | 2. | . | 4. 
Pressure of gas at ‘meter | 0.5 in. | | 
Temperature of gas at meter 7 ‘ag. - 
Brake circumference . | 
Total weight on scales. lb. $00" 275 | ” 0 
Sutoes tt on scales... as}: sae 45 | = 
Speed per minute . revs. 280 250 | 204 | 
Time of start ° «-| 9-11-0 | 9-29-40 | 9-50-10 | 1021- 15 
finish :; .. —_..| 9-28-0 | 9-46 30 | 10-6-10 | 10-35-15 
Duration of test -- min, 17 | 1683 | 16 ee 
Meter reading at ~~ -.| 2890 | 8110 | 3430 
..| 8090 | 3260 | 3880 | 3470 
Gas ‘according to cee 200 150 96 | 40 
Gas perhour .. 706 585 | 338 | 171 
nd 62 d aaa oo: | cu | sm | 168 
mercury’ and 62 deg. ond | | 
Brake horse-power . 66.8 50.5 | 25.6 0 
Cubic feet of gas om: B.H. P. | } 
hour .. «| 10.4 10.4 12.9 
Oalorific value of gas. 1000 B.T.U. per cub. |foot. 


Thermal efficiency ia 
onB.H.P. .. ; Seer ©. 246 p.0, 19.8p.c. 





(Signed) Samvet Lapiey. 


Gas Engines under Construction, November, 1899. 
The ——— sets of oe engines were in course of construction 
the Westinghouse hine Company’s shops at Pittsburg, 
Pennaylvania, at the time of the author's visit in November, 1899 : 
0 B.H.P. engines coming through the shops in Jots of 24 


2 ” ” ” ” ” ” 30 
35 ” ” ” ” ” ” 18 
60 ” ” ” ” ” ” 15 
125 ” ” ” ” ” ” 12 
310 ” ” ” ” ” ” 12 
650 ” ” ” ” ” ” : 


1500 
These figures Show that this firm had in hand 6420 B.H. >. of 


engines in units over 300 horse-power each, without counting 
smaller sizes. 





APPENDIX IX. 


Estate For A 20,000 E.H.P. Centrat Station Gas- 
ENGINE PLant WORKED WITH Monp Gas. 


Conditions of Wor njnetion with gas producers and recover: 
—_ worked in on ion with gas oy and dynamos. All 
tra steam raised b we <p dng the gas engin ee. — 
Sieotrio energy (1 m the premises for an electrolytic 
ic energy (i coat short distance and sold in bulk with a 
ip ede ecteery or (3) with 333 cent. load 
Mus d 105 cubic feet of Mond gas, at 
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auxiliary machinery, &c., the liberal figure of 125 cubic feet per 
unit will be taken. Then 1 ton of coal will yield gas for 1059 
units, and it is assumed that 1000 units are actually sold. 


Output: 
Number of units sold per ton of 


slack gasified 1000 
Slack Cost per Unit Sold (Pence) : 
With slack at 38. per ton .. 0.036 
» 46, ne 0.048 
” Se. on 0.060 
” 6s. ” 0.072 
” 78. ” 0.084 
” 8s. »” 0.096 
” 8. 5, 0 108 
” 10s. ” eo oe me ee 0.120 
Fig.31 Indicator Cards of Gas-Engi nughouse 
re Taken 11 March 1899 . N? 103.) 
Spring Yeso 66°8 B.HP. 
37% Full Sie. 








Spring Yu 50°65 BHP. 





Spring uo 26-6 BLP. 
; Se tee 
Spring Yao Rumung light 


(No emai re 


5686 X. 


Working Producers, Recovery, and Sulphate Plant. 

Cost of discharging and handling slack, working pro- 
ducers, recovery, and sulphate plant, and includ- 
ing administration, wages, repairs and mainten- 
ance, stores, acid, lighting, &c.— 

Per ton of slack gasified .. + oe 

Value of Sulphate Recovered. 

At 102. per ton of sulphate, naked at works ; and 
with 25 tons of slack gasified, yielding 1 ton of sul- 
phate of ammonia— 

Per ton of slack gasified . és <e 

Profit due to Sulphate Recovery. 

Being credit for sulphate less working expentes— 

Per ton of slack gasified .. ap Fy .. 46. 6d. 

Or per unit of electric energy sold 0.054d. 


Net Cost of Mond Gas per Unit Sold (Ponce). 











3s. 6d. 


8s. 


oe 


























With slack at 4s. 6d. per ton 0.000 
” 5s. ” 0.006 
” 68. ” oe 0.018 
” 78. ” . 0.030 
” 8s. ” ° ee 0.042 
pe 9a. °° ° oe 0.054 
108. ” eget 0.066 
| Load Factor. 
sina Ea 
100 per| 50 per | 334 per 
Cent. | Cent. | Cent. 
_ | 
Power Plant (Pence per Unit Sold). | | 
Oil, waste, and petty stores .. +-| 0,030 | 0.080 | 0.030 
Labour and attendance .. --| 0.034 | 0.061 | 0.068 
Repairs and maintenance »-| 0.036 | 0.058 | 0.077 
Total Cost per Unit Sold(Pence). | 
With slack at 3s. per ton.. ‘ie ..| 0082 | 0.121 | 0.157 
” 48. = + .| 0.004 0.133 0.169 
” Se - 0.106 0.145 | 0.181 
” 6s. 9 -| 0.118 | 0.157 | 0.193 
5 fe :| 0.180 | 0.169 | 0.205 
” 8s. 9 .| 0.142 0.181 | 0.217 
” 9s. 9 | 0.154 0.163 | 0.229 
” 10s. seicee 0.166 | 0.205 | 0.241 
Capital Account. Ps Bete’ 
(Producers and recovery plant only,’ | 
and allowing 20 per cent, reserve on, } | 
ack handlin Biren, dias 
Slack ig, regenerator plant, and } 
eS os rail ri | £6,5€0 26,500 | 26,500 
Acid towers, recovery and sulphate | 
plant ws es « ry ..| 28,500 | 18,700 | 17,100 
Steam-raising plant and sundries ..| 19,000 | 19,000 | 19,000 
Total | 69,000 | 64,200 | 62,600 
| | 





Nors.—No charges ‘on capital account, rent, rates, or taxes 
are included in the above figures. (See remarks in body of Paper.) 


(To be continued.) 





Tue Virwte Montaeng.—This company has just pur: 
some new works in 


c Russia. The capital to carry 


*| lowing negative results : 


during their eight years’ service in that rank, obtain under 
some conditions a slight increase in emolument; but 
senior officers, é.¢., “‘chiefs” and “fleet” i 

incur an actual loss owing to the fact that the increase 
in the rate of daily pay is more than counterbalanced by 
the decrease in the rate of charge pay. Nearly all ‘‘ chiefs ” 
on ships in commission, and most in the ‘‘ ” lose 
under the new scheme a a of their present pay, 
whilst even the officers of engineer rank stand to lose 
by the reduction in charge pay when po agi attained 
the highest rate of daily pay, as this higher rate is the 
same as under the old scheme, and engineers of that 
seniority are in the most cases in charge of machinery, 
the charge pay for which has been reduced. ‘This loss of 


THE ENGINEERING CRISIS IN THE > 
NAVY.* 


























































By Mr. D. B. Morison. 


THE vulnerability of our wide-spread Imperial position, 
our dependence upon sea-borne food stuffs, and the close 
connection between our maritime commerce and industrial 
welfare, should render all questions relating to the true 
and realisable value of our naval power of supreme 
interest and importance to every thinking citizen of the 
British Empire. : 

The first essential of the thinking process, however, is 
the sage of — ~ yrenges yo the rege ne 
modern life demand that this s be sup; to the peaeus ab the ton of the let ie 3 
public in a concentrated and easily assimilated form, pre- pee now that they Nove te aaioenies or 
pared, preferably, by recognised authorities, in whom the | -otion to chief engineer rank. The rate of c pay 
public repose sufficient confidence to enable them to form |}... hea attend teste a ueeibiees 68 Ge, Sha antennal 
@ conscientious bw without subjecting the facts as 


“ - f 53. per day, and the decrease in the rates actuall 
submitted to much independent and troublesome analysis. pare Ys : — 
The vast majority of ple being almost entirely ab- paid amounts to 44 per cent. in the case of Jarge ships, 


sorbed in the necessary and exacting task of earning a oe ae a Te _ * 
living, and having their attention closely concentrated dail Sen: Gand cnatenete- eh ised from 266. 
pikes ee owe piensa ee Teo eee Ste.) io in still leon than, that obtainable in the other 
expec that any considerable proportion o: em | os a? : n : ; . 

wi make * study of such special questions as national maemo seen service, in which the daily pay rises 
efence or the engineering requirements of modern navies. | "The question of engineer officers’ h ln of 

corks . ne | } i pay, however, 18 0 
Ho tho Hlitoats, auch, matters are nooewarily a seled| subsidiary importance, as, viewed from national stand- 


i i : i d the unreality of these alleged concessions 
as too complex and mysterious for their comprehension ; cnt, an ‘ 
or, what is even more regrettable, consider them to be of has only been referred to for the purpose of illustrat- 


¢ rere ing the discreditable spirit in which the interests of the 
very abstract importance to the individual, and are there- pon Ps ceri risy Ro are dealt wi 
fore quite content to exercise that blind faith which is so eagineering, branch of the Royal Navy deals with by 


conducive to ease of mind, and to place implicit con- the Admiralty. ; 
fidence in those Ministers of State and public officers who| ,.Although the rates of pay must necessarily have a 
are specially appointed by the nation to safeguard its direct and important bearing upon the quality of the 
interests. Herein lies the danger that existing sources of oahabaan staffs obtainable, it is quite certain that no 
weakness may be covered up and perpetuated, until a ical improvements will be effected in that direction 
great national crisis, calling for the full and prompt exer- | Util the ond of Aw branch is adequately represented 
cise of the nation’s powers, reveals in all its nakedness | UPO the Board of Admiralty, and with a view to secur. 
the appalling fact that the legitimate expectations of the | ig this drastic reform it is advisable that we should 
country cannot be realised, and that the heavy premiums | US arguments which are less subject to public suspicion 
for national insurance have been paid into public depart- | than those based upon considerations of engineer officers 
ments which are in the moments of danger incapable | *¢muneration. 2 : ; 
of fulfilling their vast responsibilities. It would surely |, Unhappily for the Nation, there is no lack of material 
be foolishly optimistic to expect drastic reforms to be | for 4 strong case against those responsible for the perpetua- 
initiated by those public servants, upon whom they would | tion of the existing inefficient organisation. _ 
necessarily inflict personal loss, inconvenience, and end-| Recent walle borlore with our most modern ships, fitted 
less worry, and of whom but very few could expect to | With Belleville boilers, has amply confirmed the statements 
reap any reward or distinction. made in my paper with reference to the inadequacy of 
a view of ayn a ~ is co duty of the engineers - enn tes “Adutealey A bP rar on — 
is country to ly study the engineering crisis in the 7 miral pear 
evolution of the modern Navy, and to assist in the educa- | 8tasped the obvious fact that the recent radical changes 
tion of public opinion by disseminating authoritative 
statements of their collective opinions, and their recom- 
mendations for the creation of greater efficiency in the 
engine-rooms of the Fleet. 

t was due to a sense of this duty that the author pre- 
pared his first paper on ‘The British Naval Engineer,” 
which was last March before the North-East Coast 
Institution of Engineers and Shipbuilders at Newcastle, 
and, at the conclusion of the discussion, that Institution 
fully endorsed the views on this point which had been 
expressed, by resolving that in view of the national im- 
portance of the subject, the kindred institutions through- 
out the kingdom should be invited to take part in its 
further discussion. 

The President and Council of the Institution of 
Engineers and Shipbuilders in Scotland, with charsc- 
teristic insight and energy, at once a tne 
national importance of the issues involved, and cordially 
responded to the invitation, by giving immediate expres- 
sion of their desire to assist in the patriotic duty of 

romoting the much-needed reforms in the engineering 


in matériel, in respect of boilers, increased steam pres- 
sures, and increased complications of the machinery and 
armaments of our warships as a whole, demanded simul- 
taneous changes in the numbers, organisation, and train- 
ing of the ineering personnel, and whatever may be 
the inherent defects of the particular type of water-tube 
boilers which the Admiralty has adopted on go wholesale 
a scale, there is good reason to believe that a defective 
personnel has been a contributory cause of the very serious 
troubles which have been experienced. 

The following — remarks were made by Ad- 
miral Sir Nathaniel Bowden-Smith, K.C.B. (Commander- 
in-Chief at the Nore), in the course of a recent discussion 
on “The Training of Seamen,” at the Royal United 
Service Institution, and contain a highly authoritative, 
though no doubt unintentional, admission of the existing 
dangerous state of things in the engine-rooms of the Navy. 

**The lecturer treats of the question of training sea- 
men as though they were the only people to be considered 
in a modern fighting ship, whereas the engine-room staff 
are amongst the most important ratings, and I do not see 
how you can consider the training of seamen apart from 


e ent of H.M. Navy. 3 : 
bis the primary object of this supplementary paper the rest of the ship's company. As I understand Sir 
to deal with some of the broader nites of the question, Gerard Noel, and the school which he represents, he 


would have two or more training squadrons of masted 
ships fitted with screws and be eon, and therefore re- 
quiring a certain number of stokers. On an emergency 
arising, these are all to be turned over suddenly to modern 
ships, so that the engine-room ratings would find them- 
selves under new conditions, having to contend with 
water-tube boilers and steam at 300 1b. pressure with all 
its results. The consequence will be a breakdown in 


but it is also desired to bring to your notice certain de- 
velopments which have taken place since the reading of 
the first paper, so that you a the subject with 
a full knowledge of the up-to-date facts, so far as it lies 
in my power to supply them within the limits of the 
time available. 

In an addendum to the paper on ‘‘The British Naval 


Engineer,” an abstract was quoted from the statement : 
of the First Lord of the ‘Adtaizalty, explanatory of the | the roe ay tg and then what will be the use of the 
Navy Estimates for 1900-1901, which explained the| Summers, even though they should shoot better than 
sale cin conan inh bon | ib, oy tae ode thigh re seh 
e in t of the promotion, status, and pay of | °° . 1 
engineer officers, and a described by the First Lord Sir Gerard Noel can LY realise the somewhat bitter 
at present with the boilers 


poo. yon we are und 
and machinery of some of our ships.” 

Ships fitted with water-tube boilers require from 30 per 
cent. to 40 per cent. more stokers ‘baat chips of the same 
power fitted with tank boilers, without making any 
allowance for men sick or in cells, &c., and not po Bye 
these tly increased numbers necessary, but it is ab- 
y essential, if the boiler-room duties are to be 
prscoe and safely ‘ormed, that the stokers shall be 
thoroughly expert. tardy has been official recognition 
of these facts, that the numbers, even of untrained stokers, 
now available fall far short of the real requirements of 
the ships in commission, and it is only within the past 
few months that any steps have been taken to give the 
second-class stokers even a superficial training in boiler 


result of the deliberations of an Admiralty Com- 
mittee. It may be mentioned in passing that this com- 
mittee consisted of Rear-Admiral a we Captain Prince 
Louis of Battenberg, and Mr. M‘Cartney, M.P., the 
engineering branch, it will be noted being entirely unre- 
presented. It is interesting to contrast the constitution 
of this Committee with the personnel Board appointed in 
1897 by the United States Government, to report upon 
the causes of the then existing dissatisfaction of the 
naval engineers, and the friction between the executive 
and engineering ey and to formulate a scheme for 
reform which would establish conditions more conducive 
to the efficiency of the United States Navy. This Board 
consisted of seven executive and four engineer officers, 
and was presided over by Mr. Theodore Roosevelt, . ning 1 
assistant secretary of the Navy Ls seem we room duties, before drafting them ‘to seagoing ships. 
The new scheme of pay adopted by the Admiralty for | Money, and still more valuable time, have, however, been 
the engineer officers as the result of the deliberations of | prodigally expended upon ins stoker recruits in 
the committee has now been ascertained to yield the fol-| military drill and the use of arms. To the ordinary 
i mind it would appear that the ability of a stoker to hit a 
haystack at 50 yards is of insignificant importance to 
the nation, as com with his ability to efficiently 
rform his proper duties in the boiler-room of the Fleet. 


The. junior engineer’ officers of ‘‘engineer” rank, 





out the arrangemen 
loan for 600,0002, 


t made is to be raised by a 44"per cent: oa 





ot Paper read before the Institution of Engineera and 
ipbuilders in Scotland. o doubt the military instruction imparted is useful as a 
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ee pa training, but the impossibility—if such there 
be—of combining discipline with the performance of their 
proper duties is not quite apparent. 

An excellent and very carefully prepared article, en- 
titled ‘‘We always are ready,” by Rollo Appleyard, 
which ap in the September number of the 
Fortnightiy Review, contains some convincing figures 
demonstrating the dangerous extent to which the en- 
gineering branch of the Navy is under-officered and under- 
manned. 

It is stated by the author that, according to the 
Admiralty’s own admission, 1255 engineer officers, 3277 
engine-room artificers, and 29,387 stokers, of various 
ranks and ratings, are requi to enable the ships of 
H.M. Fleet to put to sea, whereas the actual numbers at 
that time available were: 961 engineer officers, 3024 
engine-room artificers, and 21,472 stokers; the deficits 
being thus, 294 engineer officers, 253 engine-room arti- 
ficers, and 7915 stokers. It pues, however, that the 
Admiralty estimate of complements does not provide 
any margin for those on the sick list, for the wastage due 
to war, or for the increased complements necessary to 
withstand the strain of active service conditions, and 
Mr. Appleyard shows that if 7 per cent. be added for the 
sick list, and 20 og cent. to meet the requirements of war, 
the deficits would be increased to the alarming totals of 
536 engineer officers, 1138 engine-room artificers, and 
15,848 stokers. 

These statistics provide food for thought, which it is 
very difficult for a patriotic Britisher to assimilate with 
“y. degree of satisfaction. ; 

he serious shortage of properly skilled and experien- 
ced engine-room artificers is a source of weakness, the 
danger and importance of which it is difficult to exagge- 
rate. As the warrant and petty officers, such as gunners, 
boatswains, and carpenters, are to the executive officer, so 
are the artificers to the engineer officer, They are the 
backbone of the engine-room, and are the working 
mechanics of the Fleet. Every development in machinery 
demands increased practical skill on their part, and it is 
eta that they should not only be good handicrafts- 
men, and competent sectional watch-keepers, but that they 
should also have a good general knowledge of the details 
of the machinery and armaments. Every advantage in 
pay, and comfort on board, should be offered to induce 
the right class of men to join. The Admiralty have 
recently appointed well-known engineers in different 
parts of the oy ye A to recruit artificers, and although the 
understanding is that they are not to be too exacting as 
to qualifications, the numbers obtained are very dis- 
appointing, and quite inadequate to meet the require- 
ments of the service. My personal experience in the 
works with which I am associated (and to which reference 
was made by Sir Thomas Richardson in the course of his 
contribution to the discussion on my former paper), has 
been that, although I took considerable trouble to induce 
intelligent young journeymen to volunteer as naval 
artificers, they one and all ref To my astonishment 
I ascertained, however, that a blacksmith’s striker had 
offered his services and had been accepted. This is a 
one typical instance of the lowering of the standard, 
which is not only dangerous by reason of the incom- 
petency of the men enlisted, but tends to create discon- 
tent amongst the skilled and experienced members of the 
engine-room staffs, upon whom an unfair proportion of 
the work to be done is necessarily thrown. 

The Admiralty appears to have lost all sense of pro- 
portion in its dealings with the engineering personnel of 
the Navy, towards which its attitude is one of toleration 
merely on account of its necessity. No really honest 
effort has yet been made to grapple with the difficulties, 
and all concessions which have been ted have been 
half-hearted, grudgingly bestowed, and for the most part 
clumsily de — or example, the new scheme of 
engineers’ pay and charge pay already referred to. In 
order to cope with the shortage of engineer officers, 
recourse is about to be made to an unfortunate expedient 
which has always caused annoyance and irritation, and 
has, therefore, tended to produce inefficiency. I refer 
to the introduction into the Navy of temporary service 
engineers, for which an examination is to be held this 
month. Such a system of entry, through outside channels, 
destroys the uniformity of training and the homogeneity 
of the whole body of naval engineers, and is extremely 
unfair to those officers in their relationship to other 
branches of the Navy. Itis also unfair to the engine- 
room artificers, the senior and more competent of whom 
should be given more rapid promotion to the warrant 
rank of artificer engineer, and thus fill some of the places 
which these new men are to be brought in to take over 
their heads. 

The serious dangers attending the present attenuated 
and insufficiently experienced engine-room complements, 
which are provided on our modern warships, are effec- 
tively illustrated by the recent disastrous voyage of 
H.M.8. Hermes. his ship is a second-class cruiser, 
fitted with twin screws and engines having an aggrega 
of 10,000 indicated horse-power, supplied with steam by 
18 Belleville boilers carrying a steasa pressure of 300 Ib. 
The auxiliary machinery consists of the undermentioned 
47 engines. 

4 Circulating engines. 

2 Sets of distilling plant. 

2 Sets of es and dynamos. 

1 Double-cylinder steering engine. 

2 Sets of air compressors. 

1 Refrigerating engine. 

6 Feed engines. 

2 Hotwell engines. 

4 Bilge engines. 

6 Furnace air pumping engines. 

6 Ventilating engines. 

2 Reversing engines. 


6 Double-cylinder ash hoists. 

2 Double-cylinder coal hoists. 

1 Capstan engine. 

The armament consists of eleven 6-in., eight 12-pounder 
quick-firing guns, and a number of smaller machine guns, 
two submerged torpedo tubes, and eight torpedoes. 

The engine-room staff was as follows : 


; Officers 

1 Chief engineer. 

1 Engineer. 

2 Assistant engineers. . 

(One assistant engineer had only two years’ sea experi- 
ence, and the other none, he having only just left 
Keyham College.) 

Engine-Room Artificers. 

2 Chief engine-room artificers. 

4 Engine-room artificers (third and fourth class). 

3 ae een artificers (fourth class). : 

N.B.—An acting engine-room artificer, fourth class, is 
one who does not possess a stokehold watch-keeping 
certificate, and generally has not completed one year’s 
service. 

Only one artificer had any previous experience of 
Belleville boilers or of the ship. 

The chief engine-room artificer was a boilermaker, one 
engine-room artificer was a blacksmith, another a copper- 
smith, and the remainder were fitters ; but of the entire 
number of engine-room artificers only three had any 
previous sea experience. 


Stokers. 
6 Chief stokers. 
16 Leading stokers (1st and 2nd class). 
72 Stokers (1st and 2nd class). 
bout 30 per cent. of the stokers had no sea experience 
whatever, and were quite incapable of performing their 
duties efficiently, or of withstanding the physical strain 
thrown upon them. The complement of stokers was 
based on the assumption that one man was sufficient for 
each boiler, and that, in addition to firing, he would be 
able to trim his own coal. This assumption was entirely 
unwarranted by any previous experience, and subsequent 
events proved it to be lamentably incorrect. 


(Zo be continued.) 





THE INSTITUTION OF CIVIL ENGINEERS. 
AT a meeting of students of the Institution of Civil 
Engineers, held on Friday, December 21, Dr. A. B. W. 
Kennedy, M. Inst. C.E., in the chair, a paper on ‘‘ The 
Use of Geometrical Methods in Investigating Mechanical 
Problems” was read by Mr. OC. E. Inglis, B.A., Stud. 
Inst. C.E. The following is an abstract of the paper : 

The author commences by pointing out generally the 
very important part that ravine 4 has played in the 
advancement of mathematical knowledge, an 
eg that lies in such methods when wielded by a man 

e Sir Isaac Newton. The application of geometrical 
methods to those branches of mathematics which more 
especially concern engineers is then considered, and a 
comparison is made between these methods and those of 
analysis, on such grounds as facility of execution, 
accuracy, and clearness in expressing the results obtained. 

The author sums up in favour of geometrical methods 
when dealing with particular cases, but prefers analysis 
when seeking for general results. 

These principles are then illustrated by certain pro- 
blems in the dynamics of the steam engine, which yield 
very readily to geometrical treatment. Problems relat- 
ing to the velocities of the moving parts are very briefly 
touched upon, and are mentioned only to lead up to the 
less known but equally ,important question of the 
acceleration of these moving parts. Klein’s construction 
for finding the acceleration of the piston in a direct- 
acting steam engine is instanced as a typical geometrical 
method, and then follows a general method for finding 
the acceleration of every point in a body when the 
acceleration of two points on it are known. 

_ The latter part of the paper is devoted to two applica- 
tions of geometry to the dynamics of a steam engine, 
which it is believed are new. 

The first deals with the problem of finding the position 
of maximum piston-velocity, a subject which has often 
attracted the attention of engineers and mathematicians, 
but which hitherto has always been attacked in an analy- 
tical manner. The author submits a geometrical solution 
of the problem which involves no greater geometrical feat 
than the drawing of a parabola. 

The second contribution is a geometrical investigation 
of the velocities and accelerations of the various parts of 
a Stephenson link motion. The accelerations are all 
expressed in terms of the sides of a polygon, and the 
construction yields the same information about the link 
motion that Klein’s construction gives for the direct- 


te acting steam engine. 


A short discussion followed, in which Mr. W. P. F. 
— and ©. A. Colyer, Studs. Inst. C.E., took 
par 








LAUNCHES AND TRIAL TRIPS. 
On Wednesday, the 19th ult., a | steel screw first- 
class cargo steamer, building to the order of the Hamburg- 
erican Line, for their t Asiatic trade, was safely 
launched from the yard of the Flensburger Schiffsbau- 
Gesellschaft. Her egy dimensions are: Length, 
ee ft. ; a a. a ; and depth org oe 9 mm 
ving a weight capacity of about 
tons. The vessel will "be cheeed German 
— class 3-deck rule, the accommodation and fittings 
to be in accordance with the rules of the Seeberufsgenossen- 





schaft for the prevention of accidents. On leaving the 





the great | 7, 


Lloyd’s | purposes. 


ways the christening ceremony was gracefully performed 
by Fran P. Selck, who named the vessel Sithomia. 


On Saturday, the 22nd ult., there was launched from 
the shipbuilding yard of Sir Raylton Dixon and Oo., 
Limited, Middlesbrough, the fine large steel screw Atlan- 
tic steamer Assistance. Her princi dimensions are 
450 ft. by 53 ft. by 32 ft. 8 in. moulded, and she will carry 
a deadweight cargo of about 8250 tons on a light draught 
of water. Her triple-expansion engines, of about 4200 
indicated Renee are by Messrs. ' Richardsons, 
Westgarth, and Co., Limited, Middlesbrough, and have 
cylinders 32 in., 53 in., and 88 in. in diameter by 54 in. 
stroke. There are four single-ended boilers 16 ft. by 
12 ft., 180 lb. pressure, fitted with Howden’s forced 
draught arrangement. It is estimated the engines will 
give the vessel a speed of 13 to 14 knots. 


Messrs. Robert Stephenson and Co., Limited, launched 
from their shipyard Hebburn-on-Tyne, on Saturday, the 
22nd ult., a large steel screw steamer named wick 
Manor, which they have built to the order of the Elswick 
Steam Shipping Company, Limited, of Newcastle. The 
vessel is of the following dimensions: 340 ft. between 

rpendiculars by 47 ft. extension by 29 ft. 10 in. moulded 
a, and has been built to Lloyd’s spar deck rule and is 
of the single deck type. The propelling machinery, 
which is to Lloyd’s highest a of a set of large 
size triple-expansion engines. The steam will be supplied 
from two single-ended boilers, the working pressure being 
165 Ib. per square inch. The machinery is being supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited. 


On Saturday, the 22nd ult., Messrs. Furness, Withy, 
and Co., Limited, launched from their Middleton Ship- 

ard, Hartlepool, the large steel screw steamer Pretorian, 
built to the order of Messrs. J. and A. Allan, Glasgow 
(Allan Line). She is over 450 ft. in length, and has a 
measurement capacity of about 13,800 tons; she will be 
employed in Messrs. Allan’s passenger, cattle, and general 
cargo trade. The vessel is built throughout of Siemens- 
Martin steel, and will be classed 100 Al with Lloyd’s, 
although the scantlings in many instances far exceed the 
society’s requirements. The machinery, which is being 
supplied by Messrs. Richardsons, Westgarth, and Co., 
Limited, Middlesbrough, has been designed to suit the 
requirements of the heavy Atlantic trade. The diameter 
of the cylinders are 32 in., 53 in., and 88in. by 54 in. 
stroke, working on the three-crank triple-expansion 
principle, with a steam pressure of 180 lb. per square 
inch. Steam will be supplied by four single-ended 
boilers, 16 ft. by 12 ft. ; Howden’s forced draught being 
also fitted in connection with the boilers. 








Recently the twin-screw steamer Indian, built and 
engined by Messrs. Workman, Clark, and Co., Limited, 
Belfast, for Messrs. Frederick Leyland and Co. (1900), 
imited, Liverpool, proceeded down Belfast Lough, on 
her trial trip. The vessel is of the awning-deck type, 
and has been constructed to the regulations of the 100 Al 
class at Lloyd’s, and to comply with the Board of Trade 
requirements for a first-class yo and passenger steamer. 
The principal dimensions of the vessel are: Length, 
482 ft.; breadth, 57 ft.; depth moulded to awning deck, 
42 ft. 10 in., with a gross tonnage of 9121. The 
machinery consists of two sets of triple-expansion engines 
supplied with steam from two large double-ended boilers 
and one single-ended boiler. 


Messrs. Ramage and Ferguson, Limited, Leith, 
launched on Monday, the 24th ult., a screw steamer, 
built to the order of Messrs. Elder, Dempster, and Co., 
Liverpool, for their new Imperial Direct West India 
Mail service. The vessel has a cutwater stem, and 
is in appearance like a yacht, having fine lines suit- 
able for the high speed of 16 knots. Her dimensions 
are 320 ft. by 40 ft. by 28 ft. deep moulded, and 
accommodation is provided above the awning deck for 
40 first-class and 16 second-class passengers. Besides 
carrying mails and passengers this vessel is to carry fruit 
from the West Indies, and a refrigerating plant has been 
fitted with ge storage arrangements throughout all 
the holds. he machinery is of the triple-expansion 
type, with cylinders 31 in., 50 in., and 80 in. in dia- 
meter by 48 in. stroke, steam being supplied from four 
4 single-ended boilers, working at 180 lb. pressure, 
and Howden’s forced draught. The vessel was named 
Port Maria. 


On Thursday, the 27th ult., the large steel screw 
steamer Assyria went down the river, and after com- 
passes were adjusted, proceeded to the measured mile, 
where a series of trials were run, and a mean speed of 
13 knots easily attained. The trials were thoroughly 
satisfactory, everything working well, and the owners’ 
representatives expressed their entire satisfaction. The 
dimensions of the Assyria are 450 ft. long by 55 ft. broad 
by 33 ft. depth moulded, and a tonnage of 6354 
tons. The vessel has been built by Messrs. David and 
Wm. Henderson and Co., Limited, Glasgow, to the order 
of the Anchor Line (Henderson Brothers), Limited, 
Gl w, and is intended for their Eastern trade, to 
which she will form a valuable addition. It is interesting 
to note that this new Anchor liner is the - 
weight vessel sailing regularly from the Clyde. 





Borton TraMways.—At a town’s meeting at Bolton 
on Friday night, it was decided to apply to Parliament 
next session for borrowing powers for 670,000/. for various 
The main idea is to extend the electric tram 


system. Although only introduced a year since, the 





system has prov — 
€ 


ae poy depen ey in a handsome 
profit, which will be to ti 


su 
voted e relief of the rates, 
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Compmzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

y in the i is stated 

TIME cies chee nuns Gro booed, re 


Any person may at any time within two 

advertisement of the tance of a complete Specification, 

Sa So eee of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


22,010. C. J. Moulton tteris, Cambridge. 
PotatoDigger. [2 Figs.) November 8, 1899.—This invention 
rovides improvements upon apparatus described in Specification 
0. 25,003 of 1896, wherein are shown and described two vertical 
dependent arms carrying a digging share which is arranged 
approximately in a line with a short endless elevator. According 
to this invention, the dependent share-carrying arms are attached 
to the frame of the machine at a point farther back than in the 
former arrangement, and the said arms are brought forward to 











the desired : 
mately parallel to the short endless elevator. An auxiliary end- 


int for carrying the share in a direction approxi- 


less band is arranged approximately lel to the short endless 
elevator at a short distance above the same, and has a number 
of points or eee which help to push the weeds, éarth, and 
potatoes on b the short endless elevator. The band is carried by 
two rollers, and is driven by a chain and sprocket wheel from 
any convenient part of the machine, and is made adjustable so 
that it may be disposed parallel to the endless elevator or at a 
slightly varying angle therefrom. (Accepted November 7, 1900.) 


9204. H. Griffin, Aylesbury. Hay Rake. [8 Figs.) 
May 18, 1900.—This haymaking machine is to collect scattered 
hay into regular rows, and comprises a light but rigid framework 
having a spindle at the front carrying wheels and turning with 
them. To this spindle the shafts for traction purposes may be 
secured, such shafts having bearings at their ends to allow the 
spindle to rotate within them. The framework is completed by a 
cross-bar at the back, with stays between the cross-bar and the 
front spindle, and the rear wheels are carried so as to be capable 
of turning independently, acting as training wheels to allow the 
machine toturn. At each side of the frame a longitudinal spindle 
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is fitted so as to be driven by bevel gearing from the front spindle 
asthe machine moves forward. On these side spindles flanged 
wheels or drums dre fixed, and upon each pair of drums an end- 
less band or chain is placed traversing themachine. These ds 
or chains carry a number of rakes, which are secured across the 
complete set of bands. As the machine moves forward, the rakes 
are driven across it transversely, and travel continuously around 
the frame with the bands. The loose or scattered hay is caught 
up by the rakes and thrown to one side, forming rows as the 
wma to and fro over the ground. (A Novem- 
er 7, 1900. 


ELECTRICAL APPARATUS. 


21,844. H.C. L. Holden, Woolwich. Portable Tele- 
phones, [3 Figs.] November 1, 1899.—This invention relates to 
an improved form of portable telephone apparatus complete in 
itself with call bell and battery for actuating the microphone 


when lifted. The box has two compartments, one holding the 
battery for the microphone, the other the magneto generator, bell 
and induction coil, which are all combined together and connected 
by flexible wires with a block of insulating material carrying the 
terminals to which the cord conductor to the operator’s telephone 


screws the complete ment can be detached from the box. 
The cord contains five conductors separately insulated and joined 
to separate terminals in the operator’s telephone. The transmitter 
and receiver of the operator’s telephone are respectively mounted 











on two short tubes, through which the conductors pass, and these 
short tubes end in flanges, having holes for the two bolts which 
connect them together. Between the two flanges is a cylinder of 
ebonite diametrically divided in halves, one bolt — through 
each half. One of the halves is fixed and carries the contacts and 
rocking lever switch, the other half is removable with its bolt, 
forming a cover for and allowing the parts of the switch to be 
easily examined or renewed. The electrical connections are so 
arranged, that when the magneto is in use the telephone and in- 
duction coil are short-circuited, and when the telephone is in use 
the magneto and bell are short-circuited ; the wires and terminals 
are coloured so as to conduce to their easy identification and ready 
renewal in case of breakage. (Accepted November 7, 1900.) 


22,163. E. Schattner, Norwich. Continuous Cur- 
rent Meters. [1 Fig.) November 6, 1899.—In electrolytic 


meters a whose weight or displacement is altered in propor- 
tion to the amount of electrolytic action taking place, is com- 
and indicating 


bined with a weighing or displacement measurin; 
apparatus preferably calibrated directly in Board of Trade units. 
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In one form of apparatus, according to the invention, the 
copper plate of the voltmeter is ded b and a part 
of the current passes from such plate to a fixed plate, or to the 
cell walls, and from thence out to a terminal or point where the 
main portion of the current which has rough a resist- 
ance joins it. The indicator may have twoor more to indi- 
cate units and multiples thereof. (Accepted November 7, 1900.) 

24,805. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) D 0 Machines. [4 Figs.) 
December 13, 1899.—For the prevention of sparking at the brushes, 
and waste of energy during commutation, in continuous-current 
































dynamos and motors, auxiliary bipolar electromagnets are 
t) to the armature in the spaces between the field magnet 


is connected, in such manner that by removing two or more | ¢ 
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upon the outside thereof. The handle by which the box is carried | tional thereto, and the distance apart of the Pompe of such magnets 
is so contrived that it locks the lid to the lower part of the box | is determined by the number of ves of the armature and the 


description of winding employed. The cores of the 
magnets may be lam nated and provided with short-circuited 


windings for the purpose of deadening the —_ oscillations 
caused by the socal of current. (Accepted November 7, 1900.) 


495. V. I. Feeny, London. (Allgemeine Electricitats- 
, Berlin, Germany.) Coherers. [2 Figs.] July 
11, 1900.—A coherer having a wedge-shaped space between con- 
ducting electrodes, in which metal filings are contained 
is adapted to be rotated and held in any rotary position arou 
its longitudinal axis, so that its sensitiveness may be adjusted 





for syntonising purposes. Assuming that decohering taps are de- 
livered from below, the coherer is most sensitive when situated 
with the widest part of the wedge-shaped Space upward, gz 
‘*more and more less sensitive” as it is rotated, until it assumes 
its minimum sensitiveness when it has been turned through 

180 deg. (Accepted November 7, 1900.) : 


628, J. W. J. Lind Melsingters, Finland. 
Fishing Apparatus. [5 Fy 8.) . December 28, 1899.—In a 
fishing-rod to be used in fishing for fish, with the object of actu- 
ally securing fish of large size without loss of tackle, the inventor 
uses a metallic line insulated for that portion of its length which 
may be drawn under water and connected to one terminal of the 





secondary of an induction coil whose other secondary terminal is 
earthed to water by a ball-ended metallic line. The coil, battery, 
reel of earth wire, and contact, may all be in the butt of the 
rod. On a fish being hooked, the button is pressed and the fish 
killed or sufficiently stunned to allow of its being at once drawn 
from the water. (Accepted November 7, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


W. J. Crossley, Manchester. Gas Engines. 
{9 Figs.] November 22, 130).— This invention provides means 


for varying the cut-off of the valve passing explosive mixture to 
the cylinders of explosion engines, and is especially applicable to 
large three-oylinder engines working on the “‘ Otto cycle, and 
in which three explosions occur to each two revolutions of the 
crankshaft. A cut-off disc or cylinder is comprised in the valve 
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ve a variable cut-off sharply defined in all instances when re- 
juced charges are required but which allows of free ion 
up to the point of cut-off under all conditions. Engines fitted 
with this gear are chiefly adapted for use in driving electrical 
tae machinery at constant speed. (Accepted November 7 


give ava and is arranged in connection with a governor 80 as to 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


W. P. Bullivant, London. Pulley Blocks, 
(2 8.) December 22, e00 eine invention relates to pulley 
blocks, and ite object is to provide a block in which the objection 
in reference to the reduction in strength entailed by the use of a 
movable portion or hinge to allow of the admission of the rope or 
chain is overcome. One of the side bars is made so that it is cap- 
fay theehimne Baar = pe —-_ of the block, and is secured 
in its cl ition by means of Fw which passes through the 
side bars the cromthend carrying hook or = by which the 
block is suspended. This pin is arranged so that it can be moved 








transmitter. The whole of the aj tus is contained in a small 
case, the terminals to which the line wires must be attached being 





poles. The auxiliary or ‘‘reversing” magnets are excited by the 
armature current or by a separate current more or less. propor- 


longitudinally a sufficient distance to release the said side bar, and 
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the range of motion of the said pin is limited by means of a trans- 
verse pin engaging in a groove in the crosshead and a groove in 
the pin which passes through the crosshead and side bars, one of 





the said at a (preferably that in the pin) being made of such an 
extent, lengthwise of the pin, as to allow the movement of the pin 
mr” to release the movable side bar. (Accepted November 7, 
1900. 
SHIPS AND NAUTICAL APPLIANCES. 

15,715. G.H. Jones, London. Torpedo Protection. 
4 Figs.) August 1, 1899.--For protection against to: lo attack 
t is pr to apply to vessels a sheathing of air tanks below 
the water-line. The tanks are to contain sufficient air to be self- 


Fig. 7. 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,612. J. Cl Druman Ireland, and J. C. 
pty Trap. [3 ta | 


December 28, B00 This expansion trap is constructed chiefly o! 
ie 





Pr 
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tubing, and has a valve at its attached end which is closed by the 
expansion of the inner tube when steam is tending to escape. 
Water through the valve and away by the open arm of the 
T at the free end of the trap. (Accepted October 31, 1900.) 
J.J. Guest, Birmingham. Pressure Gauge. 
{4 8.) November 9, 1899.—A ae nen according to 
this invention, comprises a tube of elliptical or other than cir- 
cular cross-section, twisted about its axis; one end of the 
gauge tube is connected to the vessel containing fiuid, the 
ressure of which it is desired to measure, and the other end 
closed. If the axis of the gauge tube is straight, the closed 


end twists relatively to the fixed end when fluid pressure is 


Fug 1 


Fig.2 
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wars) 
applied. By EB semgpenny' a pointer or mirror on the closed end, the 
t of t 





supporting as to weight, and are to be ted upon hydrauli 
projection apparatus so that at will they may be caused to stand 
away from the ship a sufficient distance to minimise the shock 
of explosion in the event of a torpedo being successfully launched 
against the vessel’s side. (Accepted November 7, 1900.) 


25,712, J.C. Dobbie, G w. Marine Soun 
Apparatas. {2 Figs.) December 3, 1899.—This invention 
relates to navigational sounding apparatus of the kind in which 
the depth of the sea is measu by the amount of water 
admitted to a tubular casing dgainst the force of the air com- 
pressed therein as the casing becomes more deeply immersed, and 
its object is mainly to provide devices by means of which admis- 
sion of water by reason of sudden shock, and leakage of the water 
from the casing can be prevented. © apparatus comprises a 
tube, which may be of uniform bore or of r diameter at one 
end, which is closed, whilst the opposite end in it an orifice 
through which the water admitted to the casing may be poured 














out, or its depth measured by a dip-rod or scale, and which is 
normally closed by a fluid-tight cap or cover. At any point in 
the casing, but preferably at the upper end, a small tube is con- 
nected to admit water to the casing when immersed, the said tube 
terminating inside the casing in a stem-piece closed at its end 
but having around it a series of small orifices which are covered 
by a sleeve of flexible material, such as rubber, oiled silk, or thin 
metal to serve as a self-closing valve, which, whilst allowing of 
free i of water, precludes its escape. At the outer end of 
the tube, or at any point in its length, a second valve or valves is 
or are fitted to serve asa check, and to ensure that shock 
due to jerking or to the sudden pulling up of the tre & and 
thus tending to open this auxiliary valve may not.be communi- 
cated to the first-mentioned valve so as to allow of undue in- 
ES of water, the auxiliary valve also serving to eet leakage. 
odifications are provided. (Accepted November 7, 1900.) 





it, and hence the pressure, is readily determined. 
To eliminate error due to twisting movement of the fixed end, 
the scale for the pointer may be mounted on the fixed end. 
Theamount of twist fora given pressure may be determined by 
regulating the effective length of the gauge tube. The axis of 
the gauge tube is not necessarily straight, but the tube may be 


ga 
ding coiled into a cylindrical spiral or other form, and end pieces can be 


ed to transmit the movement due to the integration of the 


attach 
(Accepted 


effect of the twist of each element of the tube. 
November 7, 1900.) 


VEHICLES. 


23,429. H.Campbell, New Swindon, Wilts. Wheels. 
(14 Figs.) November 23, 1899.—According to this invention a 
wheel centre is manufactured substantially as follows: The bar 
to form the rim is provided with holes or recesses to receive the 
spokes, as, for instance by punching in it as many holes as there 
are spokes less one, and making a recess at each end of the bar 
for one of the spokes. The bar is then bent to shape, and the 
spokes, which may be of rolled taper metal, and which are each 
made with a head at one end (formed, perhaps, by the back ram 
of an hydraulic press) and a portion of square or other section at 


the other end, are then inserted and secured in the rim by 
wedging their heads. The partly formed wheel centre is then 

ut into a furnace and brought to a uniform temperature, and 

afterwards placed in an hydraulic press, one of the blocks or dies 
of which is shaped conical or of other form such as will make the 
welding part, one of the spokes itself forming of the joint 
in the rim should a recess have been le in each end of the bar 
as hereinbefore mentioned. The ends of the spokes not provided 
with heads—that is to say, the inner ends of square or other 
section—are or may be welded ther to form the boss or nave 
of the wheel, or such ends may inserted in a boss or nave. 
(Accepted October 81, 1900.) 

19,128. M. Neuman and A. Strasser, Budapest, 
Hungary. Motor Vehicles. (8 Figs.) September 22, 
1899.—A motor vehicle, according to this invention, comprises a 

















carriage of more or less ordinary character, having a locomotive 
rigidly attached to the heqnearelogs: The driver nome on the 
locomotive which is mounted on two driving wheels, that for 





steering purposes can be moved so as to set at an angle with the 
frame. e motor frame pelt Se to the frame of 
the forecarriage, when desired the wheels of the forecarriag 

be coupled by chains or otherwise to the motor of the locomo- 
tive and so used to give additional adhesion by increasing the 
oe surface in con’ with the road. (Accepted October 31, 


22,009. F. M. Staunton, Romford. Speed and Dis- 
tance Indicator. [3 Figs.] November 3, 1899.—The appa- 
ratus described and illustrated is a indicator and revolution 
counter for use on motor cars. e speed indicator is moved 
by a centrifugal device, whose rotation actuates a clock train 
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having a dial showing revolutions or equivalent distance. The 
speed-indicating dial may haye a loose pointer in frictional con- 
tact, and adapted to be moved only forward by the speed-indicating 
pointer, so as to form a maximum speed recorder. The claims 
relate tospeed-recording apparatus. (Accepted November.7, 1900.) 


21,906. R. Wadsworth, York. Axle Ca; (6 Figs.) 
November 2, 1899.—A small projection is made on the end of the 
cap, which may in other respects be of the pattern now common. 
The projection is formed so as to admit of a hole being bored 
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and a screw inserted in an oblique position or in line with the 
cap end, so that by removing the screw oil can be more con- 
veniently fed into the axle-box than has heretofore been common. 
(Accepted November 7, 1900.) 


23,710. J. W: Glen Cross, Manitoba, Canada. 
Wagons, [7 Figs.) November 28, 1899.—This invention relates 
to wagons, and more especially to hay ‘ons ; the object being 
to provide means whereby the wagons can be conveniently loaded 
whilst being drawn over a field. The rear partof the wagon has 
a transverse beam which extends to one side thereof and forms a 
guide for a sleeve or carriage reciprocable thereon. A lever is 
eidergs near one end to the carriage and extends forwardly to the 
ront of the wagon where it carries a pitchfork ; its extreme rear 
end being pivoted to a rod reciprocably mounted in the wagon 
body lel to the beam. This rod has flexible connections 
attached to it and the said connections pass over pulley blocks to 
a windlass at the forward part of the wagon body. By means of 











these connections and windlass the reciprocable rod can be moved 
lengthwise to im horizontal movement to the pitchfork. 
Vertical movement can be im th to raise it by means 
of a crank arm projecting from one end of a shaft rotatably 
mounted beneath the wagon body and deriving rotary motion 
from one of the axles which rotates with the wheels, or 
from the hubs of the wagon wheels, by means of endless bands 
and ved wheels or by gearing. The crank arm is connected 
an ected as required to raise or lower the fork by means 
of a clutch or clutches operated by levers. By means of a catch 
nim Se et yt fb rete its 
ascent 80 as to cause e e or other substance into 
the wagon. (Accepted November 7, 1900) ‘ 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the it time, 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGixEERING, 35 and 36 
Bedford-street, Strand. 
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present light, atan altitude of 285 ft. above the sea, | and a half ago. 


ROPEWAY AT THE NEW BEACHY fn To avoid the fog which frequently caps the | approved, the works were commenced about a year 
| 


HEAD LIGHTHOUSE. 


the responsible authorities came to the conclusion| It having been deemed desirable to establish the 


In consequence of recent serious encroachments | that a granite tower on the foreshore beneath would | workyard at the top of the cliff at a height of about 
of the sea in the locality of Beachy Head, the Cor- best serve the purposes of navigation. A design | 400 ft. above the sea, it became necessary to con- 
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poration of Trinity House decided, in 1899, to| was accordingly prepared for the latter building by 
abandon the present well-known lighthouse on that | Mr. Thomas Matthews, M. Inst. C.E., the engineer- 
promontory, and erect another structure in lieu of | in-chief of the Trinity House, and, on this being 
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struct a ropeway of a special character, for the pur- 
pose of carrying therefrom the blocks of granite, 
weighing about 4 tons, to a staging erected a little 
below low-water line on the shore, at the site of 
the proposed lighthouse, about 600 ft. from the 
base of the cliff. Mr. W. T. H. Carrington, 
M. Inst. C.E., the engineer to Messrs. Bullivant 
and Co., Limited, of 72, Mark-lane, London, E.C., 
having, in consultation with Mr. Matthews, pre- 
pared the necessary designs for the ropeway, the 
construction of the latter was entrusted to that 
firm, 

The chief work the ropeway was required to 
perform was, as already stated, to transport stones 
required for the construction of the lighthouse, but 
it also had to transport the machinery required in 
that process, such as pumps, steam engine, cranes, 
&c., as well as all the cement, shingle, &. In 
addition to this, it was also necessary that the 
ropeway should provide a convenient means for 
the transportation of the workmen down to and up 
from their work on the lighthouse. This latter 
requirement was due to the fact that the site of 
construction was surrounded by water at high tide 
to a considerable depth. 

From the illustrations which we give on the 
present page and page 48 of the present issue it 
will be seen that the ropeway is constructed on 
Bullivant’s system No. 5, in me Co the descending 
load draws the ascending load up. This arrange- 
ment is necessarily modified in order to provide for 
bringing up workmen when no materials are ready 
to send down. A small amount of steam power is 
therefore provided, connected in such a way that 
the brake gear could be moved round by it. 

The arrangement of the plant is as follows: Two 
fixed ropes—one 6 in, in circumference, with 120 
tons breaking strain, and the other 5} in. in 
circumference, with 100 tons breaking strain—are 
stretched parallel to each other from end to end. 
These ropes terminate at the upper end at a mas- 
sive wooden trestle (see Fig. 1 annexed) carrying 
tension bars fitted with thimbles suitably supported 
in brackets on its summit, to the outer thitnbles of 
which the above-named fixed ropes are attached ; 
the strain being transmitted through the. tension 
bars to tie-backs, which are attached in the rear, 
transmitting the strain to the anchorage further in 
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the rear ; thus, the fixed ropes, at the point where 
the strain is most severe, are not subject to any 
bending action. 

At the lower terminal], which is shown by Fig. 4, 
page 48, it is necessary to transmit their strain to 
an anchorage in the rear of the staging, since the 
staging itself is not constructed to safely take any 
side strain. The lower ends of the fixed ropes are 
therefore attached to double screw tightening 
gears, which in their turn form the end of the back 
tie-bars. These are made of steel bars connected 
by pins, terminating in anchor bars which are 
buried in the chalk in the sea bottom, some dis- 
tance in the rear of the staging, concrete being 
filled up round them and placed over them in such 
quantity as to resist the pull. The tightening is 
accomplished by an arrangement of two screws, 
combined so that when the tightening is effected by 
one screw, the other acts as a fulcrum and reduces 
by one-half the strain necessary to apply on the 
screw for tightening. This tightening gear with a 
drift of about 8 ft. is carried on a strong wooden 
frame placed on the staging above referred to, and 
advantage is also taken of this frame to carry suit- 
able lead-on pulleys and a turn-round wheel, 
round which the return hauling rope passes. 

Having described the method of fixing the ropes, 
we may point out that owing to the heavy weights 
which had to be carried, the arrangement for work- 
ing is as follows : ‘ The stones, the heaviest loads, 
always descend on the 6-in. rope, and on the 
parallel rope a balance load is run which the stones 
descending draw up, thus considerably reducing 
the brake power necessary. The above-named 
arrangement of working is necessary only in the 
transport of the stones and very heavy loads; 
for the transport of lighter loads, each rope 
is used indiscriminately. It is estimated that 
the working strain on the 6-in. rope is about 30 to 
34 tons, and that on the lighter rope 25 to 27 tons. 

On each fixed rope is placed one carrier ; that 
for carrying stone is fitted with an eye, to which 
the lewis bolts in the stone are shackled ; that for 
the balance load is fitted with a receptacle capable 
of holding 2 tons of ballast or chalk, and, in 
addition, is fitted with a wooden shield with doors. 
The lower portion, which holds the ballast, is 
arranged to tip without disturbing the upper 
portion or shield, which, when the receptacle is 
empty, is employed for the carriage of, say, twelve 
workmen. A view of this carrier is given in 
Fig. 2 on page 33. A similar receptacle and 
shield can be attached to the carrier provided for 
carrying stone on the 6-in. rope when the carriage 
of workmen or ballast, cement, &c., is required. 

Attached to the two carriers is a running head 
(see Fig, 2), which has four steel wheels, which run 
on the fixed rope; these wheels are articulated in 
pairs, so that each has an equal pressure on the 
rope. Attached to each of these carriers is a haul- 
ing rope, which on arriving at the upper terminal 
passes over a we of 6-ft. steel pulleys, and thence 
is led to a brake gear in the rear. Attached also to 
these carriers is a balance hauling rope, which is 
led to the lower terminal, and passing over two 4-ft. 
guide pulleys, is led round an 8-ft. return wheel, 
which, as we have stated above, is carried on the 
frame on which the tightening gear slides. 

The brake gear consists of two 8-ft. diameter 
wood grooved wheels, each fitted with a brake 
sheave, the whole being carried on a vertical shaft 
which runs in bearings lined with white metal 
carried between girders attached to massive cast- 
iron supports, which also serve to carry a screw 
gear, which is employed for tightening the brake 
straps on the brake sheaves. These brake straps 
are supported on one standard, and ones 
together at the other standard by means of levers 
working in opposite directions operated by screws. 
A suitable suspension arrangement is provided to 
keep the brake straps free from the flanges of the 
brake ring. Subsequently, »wing to the necessity 
of applying steam power for bringing up work- 
men, &c., a bevel rim has been fitted to the 
lower brake wheel, which, working in conjunction 
with a bevel pinion carried on a shaft, in connec- 
tion with steam power, is employed when it is 
necessary to work the line by steam. 

As it is necessary that the brakes shall be worked 
by a man who has a full view of the movement of 
the carriers, chain wheels are fitted to the screw 
spindles which operate the brakes, and other chain 
wheels with handwheels are fitted to the trestle 
frame which stands at the edge of the cliff, com- 
munication between the two being effected by a 








chain which is provided with tightening gear. The 
handwheels are placed close to one another so that 
when the brakesman is operating the ropeway with 
one brake, he has another immediately in reserve 
should anything fail ; as a matter of fact, however, 
it is found that one brake strap will control the 
load with efficiency, the other, therefore, serves as 
a spare one. 

he hauling rope passing round the upper brake 
wheel, returns and passes round a tension wheel 
8 ft. in diameter, then again returns to the brake 
gear, passes round the lower brake wheel, and in its 
turn is led to the head wheel and down to the 
carrier to which it is connected. The tension 
wheel above referred to is fitted with tightening 
gear, so that the length and tension of the hauling 
rope can be adjusted to a nicety. 

For the loading of stones and heavy weights, a 
lift, worked by hand, is provided in the loading 
position of the carrier on the 6-in. rope, which, as 
stated above, is the only one which is employd for 
the carriage of stone. Thelift, which is fitted with 
a moving platform, provided with rails, is sup- 
ported by locking gear in a position which admits 
of the passage on to the platform of the truck which 
brings the stone from the dépét on the rails of 
a tramway; this having been done, it is raised 
by operating a twin-crab winch which moves 
four ropes at the same time attached to the four 
corners of the platform. As soon as the stone has 
been raised high enough to enable the shackling to 
the running head to take place, the platform with 
the truck is allowed to descend slowly into a pit, 
which is made sufficiently deep to allow the stone, 
suspended from the carrier, to pass over the plat- 
form and empty truck ; as this platform, with the 
truck, is allowed to descend slowly, the strain is 
gradually allowed to come on the carrier, and 
therefore on the ropeway. By this means the 
strain on the hauling rope, fixed ropes, and running 
heads is applied very gradually. 

After the carrier has departed with its load 
hanging from it, the platform of the lift is raised, 
with the empty truck on it, and arriving in locking 
position, the truck is run off. This operation is 
repeated every time a stone is sent down. 

From the illustrations it will be seen that the 
trestle at the top of the ropeway is placed a little 
distance from the edge of the cliff, owing to the 
rottenness of the chalk, which is not of a suitable 
character to bear the pressure resulting from the 
strain on the ropes. This ropeway has been work- 
ing for the last five months with efficiency, and is 
in operation not only during the day, but at times 
also at night. The erection at Beachy Head has 
been conducted by the contractors, under the 
supervision of Mr. Havelock Case, M. Inst. C.E., 
=— engineer for the Beachy Head Lighthouse 
Works. 





THE AMERICAN MACHINE TOOL 
SECTION AT VINCENNES. 
(Concluded from page 7.) 

Tue Acme Machinery Company occupied a pro- 
minent position at the entrance of the machine tool 
annexe, and exhibited an excellent collection of 
screw-cutting machinery. The Acme Company have 
brought their automatic and semi-automatic screw- 
cutting machinery to such a pitch of accuracy, that 
their work in ordinary bolt and nut threading 
is comparable to work usually demanded in mathe- 
matical instrument shops. The bolt-threading 
machines are made in three classes : single, double, 
and triple, but are substantially alike in design, the 
difference being the rate of turning out work which 
is approximately in accordance with the names. 
The excellence of these machines centres round 
the die-head, with its quadruple set of hardened 
steel interchangeable die-caps, or chaser holders, 
whose life is practically equal to that of the machine 
itself. The advantages claimed for this die-head are 
briefly summed up as follows : Durability, minimum 
repairs, simplicity, fine adjustment, cheapness, 
easy interchangeability of parts, with minimum 
expenditure of time. All details and dies are made 
to standard gauges, all parts are in view, and 
not liable to clog with chips and scale. These 
machines are made in sizes corresponding to 1 in., 
lj in., 1} in., 2 in., 2} in., | in., 3 in., 3% in., 
4in., 5in., and 6 in. for single machines ; 1 in., 
1} in., 1} in., 2in., and 2} in. for double machines ; 
and 1 in. and 1} in. for treblé machines; the 
sizes varying by one-eighths, and starting at 2 in. 
with the smallest size; they are fitted with 








dies for ‘‘Acme,” Whitworth, or millimetre threads. 
The greatest obstacle to the development of auto- 
matic and semi-automatic machinery has always 
been multiplicity of parts, delicacy of the working 
tools, and lack of self-adaptability to the changing 
circumstances of the work, which in hand machines 
are provided for by the workman. These diffti- 
culties are largely overcome in the ‘‘ Acme” 
machines. In the nut-tapping machines, if a nut 
that has not been punched presents itself, the 
particular spindle waits till the defective nut 
passes on, or if aragged and imperfect nut obstructs 
the passage, then the spindle runs empty till the 
obstruction is removed, but no harm ensues to 
the machine. A crooked or defective bolt, simi- 
larly, does no harm, only delaying the working of 
the particular die-head till the piece passes, or is 
removed. Bolts and nuts in these machines are 
shovelled into the hopper, and thence automatically 
dealt with—the machine operator being free to 
spend his time in general care of the machines 
under his charge. The three other types of machines 
exhibited by the Acme Company were the six- 
spindle nut tapping machine (three sizes, 1 in., 
1} in., and 2 in.), the automatic nut tapping 
machine, and the bolt and rivet head upsetting 
and forging machines—the latter making bolts 
with square and hexagonal heads, rivets with 
conical, oval, and countersunk heads, and a variety 
of other forgings, the first being made in three 
strokes—rivets cut from the bar are headed in one 
stroke. Another very noticeable collective exhibit 
was made by the Pond Machine Company, the 
Niles Tool Works, and the Belmont Mills, which 
for manufacturing purposes are worked as one 
concern. The first-named have long made a 
speciality of tools used in engine fitting and con- 
struction. Engine lathes, planers, boring and 
turning mills, radial drills, and railroad tools—all 
of which are specially constructed for very heavy 
work. The planers in the smaller sizes, 30 in. 
to 60 in., are made with square drives, the larger 
sizes up to 144 in. are made with square or parallel 
drives ; one of this largest size, 12 ft. square, be- 
tween the housings, with a 20-ft. bed (some are 
made up to 40-ft. bed) was exhibited. The 
leading feature of the boring mills is a device 
by which, when heavy work is on the table, the 
spindle step can be lowered slightly by a screw, 
worked by a wedge, so as to transfer the greater 
part of the weight from the spindle to the annular 
track, on which the table circulates. Another 
is the slotting attachment (worm-driven slotted 
plate) fitted to one of the heads by which central 
keyways can be formed for cottering wheels on 
shafting, &c., without removing the wheel to 
another machine. The largest size of boring and 
turning mills, 10 ft. to 16 ft. in capacity, have an 
extension boring head projecting from the crossbar 
head. The steel-tyred car wheel lathes of this com- 
pany are particularly noticeable, owing to the speed 
at which they work, the average time consumed per 
pair of 38-in. Allen wheels on a trial of seven pairs 
turned being only 14 hours. Their car wheel 
boring machines will bore car wheels up to 42 in. 
in diameter, and are provided with a horizontal 
hub-facing head, by which the two operations are 
completed simultaneously. One of the special rail- 
way appliances produced by this company is the 
hydraulic wheel press for pressing car and !oco- 
motive wheels, up to 84 in. in diameter, on and off 
their axles. 

Two firms stood pre-eminent among the many, 
as those who have dedicated the maximum care 
and attention to the manufacture of machines on 
the interchangeable system, and to perfect this have 
developed extremely accurate standard measuring, 
gauging, and other precision machines. These are 
Pratt and Whitney, and Brown and Sharpe Com- 
panies, whose exhibits occupied the whole of the 
central space of the Vincennes machine hall. 
Manufacturing on the interchangeable system— 
which is the inevitable corollary of the adoption of 
standardised machineryand pa, Mec appliances— 
would be impossible without precision in measure- 
ments, and the necessities of such a system are 
standard measuring machines by which existing 
gauges can be duplicated and new ones originated 
as required. In such machines, variations of 


.00005 in. (sooas in.) can be determined with 


ordinary care, and positive measurements can be 
taken by skilled mechanics to .0001 of a willi- 
metre (= .0000039 in.) ; .00005 in. is the practical 
limit of exact duplication, Messrs. Brown and 
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Sharpe possess some half-dozen of their standard 
measuring machines; with these .00001 in. can 
be measured, and the exactitude of their micro- 
meter measuring gauges is guaranteed to this 
exceedingly close approximation—the work of their 


Sue : Caer ‘ 4 

grinding machinery to ,9 oo in., and their ordinary 
, 

ti tti hi to from —\- in 

automatic screw-cutting machinery to from j9,, in. 


to 500d in. The linear standards made by this firm 


were found by the officials of the United States 
Coast and Geodetic Survey at Washington, to 
possess an average mean error not exceeding 
.0002 in. for the yard, and .000005 in. for the meter, 
both being too long. 

The original standard measuring machines are not 
made for sale or sold by Brown and Sharpe, but 
the Pratt and Whitney Company manufacture, on 
the interchangeable system, measuring machines 
of 12in., 24in., 36in, 48 in., and 80 in. range, 
graduated for direct reading of .00004 in., and by 
which variations of .000015 in. can be detected. 
Both firms manufacture and supply standard cast- 
iron surface plates and straight edges ; surface test 
indicators and surface gauges, reading to zqy5 in.; 
sheet-metal gauges, standardised measuring rods, 
external and internal cylindrical gauges and refer- 
ence discs, calliper and limit gauges; micrometer 
callipers and paper gauges ; and a large number 
of other standards. Among the many beautiful 
machines which Messrs. Pratt and Whitney exhi- 
bited either at Vincennes in motion, or in the United 
States machine court at the Champ de Mars, one of 
the most novel is their automatic screw machine 
with magazine attachment for the manufacture of 
sewing, typewriting, and cotton-spinning details, 
and the indefinite duplication of like machine 
parts from castings or forgings. This machine 
is an adaptation of the Pratt and Whitney standard 
automatic screw machine, with variable maga- 
zine, covering a considerable range of work at a 
minimum cost of equipment. The automatic change 
feed accelerator, by which differential gearing is 
brought into play, at the moment the tool is ex- 
changed by an automatic clutch acting on the cam 
shaft, increases the speed of exchange to four 
or five times that of the ordinary feed, is a very 
clever device for economising time. So also is the 
automatic chuck, which comes into play to seize 
the blanks from the magazine, and remove them 
when completed. This particular machine was 
shown in operation on handwheels for sewing 
machines ; it took cast-iron blanks in the rough, 
and made complete finished wheels, the work in- 
volving turning the rim outside and inside; 
grooving, turning, and facing the driving pulley, 
facing both ends of the hub, and boring and ream- 
ing it ready for the shaft ; the total time expended 
in the operation was 44 minutes, the wheels being 
made at the rate of 120 per 10 hours. One man 
and a boy can tend 12 of such machines. 

Another noteworthy machine by Pratt and 
Whitney was their multi-spindle drill, drilling 
twelve holes ;% in. in diameter at one time 
in ordinary steel. The spindles are adjustable 
for drilling holes in two groups of square, circular, 
or other forms, one or more spindles being used, 
capable of vertical adjustment for various lengths 
of drills. The table is power-fed and counter- 
balanced, and has two right-angle elevating knee 
joints. The drills are held in universal holders, 
and the machine can be made to work in any 
position. 

In the. double-head power milling machinery 
which they also exhibited, the worm-shaft being 
provided with an adjustable bushing to take 
up the back-lash, and with a ball-bearing 
collar at each end to take the thrust, in ex- 
tremely heavy rough milling, it is possible to 
feed with the direction of rotation of the 
cutter, using the feed mechanism to retard the 
travel of the work sufficiently to enable the cutter 
to clear itself. The advantage of this is that the 
cutting is accelerated, and the life of the cutters 
lengthened. The feed can, however, be in either 
direction, the best practice being to feed with the 
cutter for the roughing cut and against the cutter 
for the finishing cut, which gives excellent results 
at the lowest cost. The table in No. 7 machine 
is 8 ft. long with travel equal to its length; 
the maximum distance of centre of spindle from 
table is 25 in. ; and the minimum 4 in. ; the maxi- 
mum between the ends of the spindle is 59 in., 
and the least 14 in. The work on which the 








machine was engaged at the Exhibition was rough 
milling the bed of a 14-in. lathe. 

Very interesting were the 16-in. turret head, 
screw, and chasing lathes, and the gun-barrel rifling 
machines and milling cutters. Some idea of the 
extent and capacity of the Pratt and Whitney Com- 
pany’s works can be gathered from the number 
of machines which their Hartford Works contain 
—504 lathes, 135 planers and shapers, 181 mill- 
ing machines, 132 drilling, boring, and topping 
machines, 62 screw machines, 26 gear-cutting ma- 
chines, 75 bench precision machines, 21 chucking 
machines, 24 relieving, chasing, and threading 
machines, 118 grinding, and 157 miscellaneous 
machines ; these machines are driven by seven steam 
engines aggregating 484 horse-power, and 13 elec- 
tric motors of 228 horse-power. 

The Brown and Sharpe Manufacturing Company, 
of Providence, R.I., is one of the oldest and most 
extensive machinery and tool manufacturing con- 
cerns in the United States of America. It was 
carried on for twenty years till 1853 as the private 
business of David Brown and his son Joseph R. 
Brown, and then in partnership with Lucien Sharpe, 
till 1868, when it was incorporated under the pre- 
sent title. The present floor space of the factory 
occupies 7 acres, and an additional 1} acres are being 

rovided ; 2000 men are employed, against 20 
in 1857 and some 200 in 1870. To provide for the 
constantly increasing demand for skilled work- 
men, this firm has organised an extensive 
apprentice association on somewhat novel lines, 
superintended by competent men. 

The manufacture of Wilcox and Gibbs’ sewing 
machines was commenced in 1859, and greatly 
stimulated the invention and development of mill- 
ing and grinding machines, as well as gauges and 
tools for accurate measurement. The work done by 
this firm. is admirable. Cylindrical bearings are 
accurately ground, plain bearings are scraped to 
surface plates, alignments are always correct. This 
explains the excellent repute in which the Brown 
and Sharpe products are held, not only in America, 
but here and on theContinent. The original universal 
milling machine was built in 1862 by this firm, and 
was exhibited at the Champ de Mars side by side 
with their latest 1900 pattern. It is interesting to 
note that while the most recent machine shows great 
improvements in construction, all the fundamental 
principles are identical with the prototype. Their 
first successful universal grinding machine was 


patented in 1877, and their well-known milling |~ 


cutter, which can be sharpened without changing 
its form, dates back to 1864. Several of the 
machines that were exhibited at Paris by Messrs. 
Brown and Sharpe have never been publicly shown 
before, and embody the latest requirements of the 
machine shop practice. A new slotting attachment 
for the millers is provided, which can be set to 
10 deg. either side, and the throw altered up to 2 in. 
The thrust-nut for elevating the knees, and the ball 
bearings on which the columns are set, are also 
new details. One of the chief improvements in 
the grinding machinery is checking vibration in 
the grinding wheel by inclining the wheel slide 
at an angle away from the work, so that 
the weight acts against the tendency to vibration 
which is practically unperceivable. The feed in 
these machines is adjustable to a quarter of a 
thousandth of the diameter of the work, and the 
work can be turned out with an exactitude 
measured in thousandths of the diameter. For 
grinding slender pieces liable to buckle if ground 
unsupported at intermediate points, spring 
balanced rests are provided, which can be turned 
out of the way when not required. 

Much could be said about the Washburn drill 
grinding machinery; Messrs. Prentice Brothers’ 
drilling machinery ; the Simonds Manufacturing 
Company’s saw products ; and many more interest- 
ing machine tools, but space will not permit. It 
should be mentioned that the Ingersoll-Sergeant 
and Rand air compressors and drills were repre- 
sented, both companies making attractive shows 
with drills and compressors working. Pneumatic 
tools were well shown. A distinct class of 
machinery of a very interesting description, espe- 
cially in a country where fiery seams are so often 
met with, were the electric and compressed-air coal- 
mining machinery of the Jeffrey Manufacturing 
Company, which has been developed during the 
last twenty years for the economical winning of 
coal. The clnstelial and compressed air machines 
differ only in the method of applying the power, 
the latter having a double engine instead of an 








ironclad multipolar motor. Three types of coal- 
winning machinery were exhibited: the Chain 
coal-mining machine for advance work ; the shearing 
machine for heading work ; and longwall machines 
for side-winning and enlarging—all of which can 
be used and handled on special angle-iron trucks, 
with self-propelling attachments. The large coal- 
mining machines are 29 in. in height, and will 
undercut 5 ft., 6 ft., or 7 ft., 39 in. to 41 in. in 
width, with a kerf of about 4 in., and are in use 
in veins no thicker than 34 in. ; they are handled 
by one machine runner and one helper, and can 
cut from 100 to 300 lineal feet of face per day. A 
similar machine, only 18 in. in height, is specially 
adapted for very thin veins; it simplifies the 
working, and decreases the cost, to a noticeable 
extent. The shearing machines are worked upon 
four adjustable pillars ; they are capable of cutting 
from 50 ft. to 100 ft. of entry per day of ten hours. 
A single cut is 36 in. high, 4 in. wide, and 5 ft., 
6 ft., or 7 ft. deep. The long wall machines are 
worked on a single rail; the cutters are mounted 
on the periphery of a wheel instead of on an endless 
chain, as in the two previous machines, and the 
motors are more powerful; the cutters are also 
arranged differently from the previous machines. 
These cutters are driven with 500-volt motors. 

The Jeffrey Machine Company use bits of 
special design and proportions, set to cut a kerf of 
ample proportions to allow the cutter head to move 
in and out. The compressed air and electric drills, 
directly driven from a small motor, are easily 
handled by two men or a man and a boy, and being 
swung in a light frame with adjustable screw 
attachments, they can be worked in any position, 
and handled with great economy. 

Electric locomotives on the trolley system to 
suit various gauges (22 in. to 39 in.), and heights of 
adit for use in side and in connection with coal- 
mines, is another speciality of this company ; these 
have from one to dheeaesehting weigh from 4000 lb. 


‘to 30,000 Ib.; they are from 40 in. to 63 in. in 


width, and, exclusive of trolley, 36 in. to 46 in. in 
height ; 30 in. to 62 in. wheel base, and 7 ft. 4 in. 
to 11 ft. 8 in. in length ; they work on rails of from 
8 lb. to 40 lb. to the yard. The following Table 
gives an idea of the work these locomotives will 
do, and the motor horse-power expended to do it: 
Table giving the Drawbar Pull in Pounds at 8 Miles an 
Hour of the Various Classes of Jeffrey Electric Locomo- 
tives, 
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~ Other exhibits by this company were electric 
pumps, conveyors, and general mining machinery. 





MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION, 
(Continued from page 9.) 

Besipes the 1200-kilowatt generator already 
described, a smaller generator was exhibited of the 
type 0.1028/12, driven bya pulley. This generator, 
shown in Fig. 19 (next page), has an output of 100 
kilowatts up to cos ¢=0.7 lag of phase, and a current 
of 330 volts at 420 revolutions per minute. The 
revolving core is provided with twelve cylindrical 
steel poles, so that the periods of the three-phase 
current are 42 per second. 

A four-poled exciter is built with the generator, 
in such a way that its armature is keyed on an 
extension of the same shaft, while the field magnet 
is on the fixed frame of the generator. The output 
of the exciter is 100 amperes at 20 volts, The 
exciter-current is conducted to the field magnet as 
follows : One pole is connected by insulated cables 
drawn through the hollow axle, conducting the 
current from the carbon brushes resting on slid- 
ing rings near the commutator, while the other 

le is connected to the ironwork of the machine 
itself. As, however, the bearings, in consequence 
of the lubrication, would hardly form a reliable 
connection, there are two steel rings keyed to the 
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shaft on the two sides of the magnet, which, by 
means of carbon brushes, are connected to the 
supports of the bearings. The other characteristics 
of this generator are the same as those described 
for the 1200 horse-power generator. The weight is 
4 tons. 

Besides the three-phase machines, Messrs. Ganz 
and Co. exhibited their latest design of direct- 
current machines, an ‘‘E .60 n.” dynamo. This 
dynamo is constructed for an output of 60 kilo- 
watts at 120 volts at the terminals, and 900 re- 
volutions per minute. The fixed portion, in- 
cluding the bearings, is formed by a cast-iron base 
and a cast-steel magnet ring. On the inner cir- 
cumference of the latter the steel magnets are 
secured by screws. 

The coils of the armature are fastened in the 
notches of the laminated iron core by means of wood 
keys. The ends of the coils are covered with copper 
caps, and thereby protected against injuries. In the 
armature there are several air-grooves, running in 
the same direction as the laminated plates, by which 
a thorough ventilation is obtained. The machine is 
characterised by an economic use of materials, so 
that neither at no-load nor at full-load any adjust- 
ing of the brushes is necessary. A smaller machine 
of this type is illustrated in Fig. 20. 

To demonstrate the very important application 
of electric power transmission to special purposes, 
a three - phase mine locomotive was exhibited 
(Fig. 21), which had been made for the Hungarian 
State iron mine in Vajda-Hunyad. The body of 
this locomotive is of wrought iron, and is placed 
on four bearings by means of eight springs. The 
driving power is furnished by a three-phase motor, 
type TF. 12, provided with sliding rings, with an 
ordinary output of 12 horse-power, and a maximum 
of 18 horse-power at 800 revolutions per minute, 
300 volts, and 42 periods. The motor is partly 
suspended on two spiral springs, and partly rests 
on two arms on the gearing shaft, which drives 
one shaft of the locomotive by bevel gear, and the 
other by means of chains; in this way the whole 
weight of the locomotive can be used for adhesion. 

The motor is composed of a fixed armature and 
revolving magnetic wheel; the latter is provided 
with three sliding rings, and, by means of these 
and corresponding carbon brushes, is connected to 
the starting rheostat, composed of a controller and 
a metal rheostat. From the two conductors the 
current is led by two trolleys to the motor of the 
locomotive, while the rails form the third con- 
ductor. The two trolleys, which are always 
parallel to each other, are pressed to the working 
conductors by means of a spring. If the direction 
of running is reversed, the trolleys are turned 
around a common vertical axle. Near the handle 
of the controller there is a handwheel for working 
the brake. The motion of this brake is trans- 
mitted to the four brake-blocks by means of a lever 
device and controlling screws. The weight of the 
locomotive is 3.4 tons, the speed is 7.5 miles per 
hour, and the tractive effort is 600 Ib. 

Another speciality manufactured by the firm was 
represented by an_ electrically - driven triplex 
plunger pump, Figs. 22 and 23, which, at 72 revo- 
lutions per minute, lifts about 200 gallons per 
minute. The diameter of the cylinders is 6.88 in., 
and the stroke 8.16 in. A 12 horse-power three- 
phase electric motor, with sliding rings, and working 
at 800 revolutions per minute, is used to drive the 
pump. The very simple construction of the pumps 
adapts them for working in mines. The driving 
motor is placed on an extension of the pump foun- 
dation, so that if any of the parts should be 
damaged, repairs are easily effected. The pinion 
of the motor is made of raw hide ; the rest of the 
gear is of cast-iron. In order to secure noiseless 
and smooth working, all the teeth of the gearing 
are milled on special machines, 

Besides the exhibits already described, on the 
ground floor of the bui'ding there was shown a 
junction cable-box for 3060-volt concentric cables. 
By means of this box, conductors from three dif- 
ferent directions can be branched, or two.cables 
can be united. Cable-boxes of this kind are 
placed on various points of a network ; for connect- 
ing the various cables, cut-outs are used, which are 
placed in ebonite tubes provided with a diaphragm. 
By means of these cut-outs it is possible to sepa- 
rate single parts of the network easily and pb sv 
from the main cables, so that the general work can 
go on uninterruptedly, while in single branches 
repairs or other works can be easily done. 
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Fie. 20. Drrect-Current 18-Kitowatt Dynamo. 


were exhibited on the ground floor two turbines, | Francis type (Figs. 24 to 28, page 40), built for a dis- 
one locomobile, and several milling rollers. charge of 300 gallons of water per minute at a fall 





Of general machinery built by the firm there 





Of the turbines, one was a 1000 horse-power | of 240 ft. The turbine wheel hasa diameter over all 
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ELECTRICALLY-DRIVEN TRIPLEX Minina Pump. 








of 46.3 in. ; itis provided with 30 blades, cast in 
one piece. The Fink turbine-guide blades are dis- 
placeable by an ingenious regulating device. 

To effect the displacement a ring is provided, 
connected by two one-armed levers, two rods, and 
a two-armed lever connecting the latter with the 
automatic hydraulic speed regulator. The latter 
consists of a centrifug ndulum loaded by means 
of springs ; it is tes a also with a supplementary 
spring, in order to change the s le 

The regulation is effected by a piston valve 
(Fig. 26), controlled by the centrifugal pendulum. 
This slide directs the high-pressure water to one or 
other side of the plunger of the pressure cylinder, 
shown in section in Fig. 27, according as the speed 
of the turbine becomes greater or less than the 
normal speed. The movement of the plunger 
alters the connecting gear. 

Corresponding to each position of the regulator, 
there is an opening in the blades by which over- 
regulation is prevented. This arrangement has 
been found very efficient, according to experiments 
made at the electric plant in Jajce, Bosnia. During 
these experiments, the number of revolutions in- 
creased only from 1 to 1.5 per cent. at a sudden 
reduction of 10 per cent. of the load, although the 
guaranteed conditions admitted an increase of 2 per 
cent. The maximum rise in speed was only 5 per 
cent., instead of the 10 per cent. margin allowed 
by the contract. The useful efficiency of the turbine 
with an admission of 0.8 was 84 per cent., while 
only 79 per cent. were guaranteed. In front of 
the turbine casing there is a valve for shutting off 
the turbine from the common pipe line, in case 
repairs should be necessary. The turbine is used 
for driving a belt-connected three-phase generator. 


(To be continued.) 





AGRICULTURAL MACHINERY AT 
THE PARIS EXHIBITION. 
(Concluded fgom page 757, vol. lax.) 

Accorp1né to the official catalogue, French agri- 
cultural industry was represented at the Paris Ex- 
hibition by 338 exhibitors, who may be classified 
as follows : 

207 exhibitors of agricultural machinery and 
implements. 

1 exhibitor of scientific instruments and models. 

20 exhibitors of agricultural architecture (plans 
of buildings, stables). 

6 exhibitors of agricultural hydraulics. 


< fertilisers. 
7 9 books, pictures, plans, &c. 
8 * veterinary appliances. 
17 horse-shoeing appliances. 
34 veterinary drugs. 


It will thus be seen that the most important 
representation of this group was made up by the 
207 exhibitors of agricultural machinery and appli- 
ances. If we classify these exhibitors according to 
their several specialities, we shall obtain the fol- 
lowing list : 

35 exhibitors of tilling apparatus (ploughs, scari- 
fiers, rollers, &c.). 

25 exhibitors of manure distributors, drills, hoes, 
and pulverisers. 

2 exhibitors of harvesting machinery. 


37 8 portable engines and thrashing 
machines. 
8 exhibitors of winnowing machines and screens. 
76 ‘ miscellaneous implements. 
6 i transportation appliances. 
15 vd of pumps and appliances for 


raising water. 
3 exhibitors of windmills. 

As further statistics, the following general figures 
may be given relative to the Spee machinery 
shown at the exhibition by other nations. France 
with her 207 exhibitors was, as may have been 
expected, far in advance of all the other countries, 
the order of which was as follows : 


Exhibitors. 
1. Great Britain and C.nada_... pas 46 
2. The United States ae as ert 21 
3. Germany ... ie se ey oss 14 
4. Denmark ... es a poi e, 13 
5. Russia... eS san pe PPh 11 
: ee oe oS ae ae i! 
8. Portugal ... we PP vias ti 8 
9. Belgium ... ies aia os he 3 
TO TRCN nase ces) cbs 5 tat oe 1 
11, Turkey... oe rt : , 1 


In addition to these, several other States sent 
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small models of agricultural machines to illustrate 
the types of implements in national use. As re- 
gards the number of awards—Grand Prix, gold 
and silver medals—the order was as follows: 
1. France, 90 awards ; 2. Great Britain and Canada, 
34; 3. United States, 20; 4. Germany, 12; 
5. Denmark, 8; 6. Switzerland, 5; 7. Russia, 5; 
8. Hungary, 3; 9. Belgium, 2; 10. Italy, 2; 
11. Norway, 1; 12. Turkey, 1. 

On account of the large number of French exhi- 
bitors in this group it would be impossible to refer 
to many by name, and it will be of more interest 
to attempt a general review of the whole court, 
and to pause here and there for the consideration 
of any exhibit with characteristic details ; nearly 
all the implements shown were on the Champ 
de Mars, although some few were to be found at 
Vincennes. 

The finest exhibit of cultivating implements was 
that of Mr. A. Bajac, of Liencours (Oise); this 
exhibitor showed a number of small ploughs of the 
two-furrow Brabant type, besides large implements 
for steam cultivation ; there was, in fact, a complete 
stesm ploughing installation with two portable 
engines and a balanced plough. Messrs. Viaud and 
Co., of Barbizieux (Charente), also had a fine 
exhibit of two-furrow Brabant ploughs, in which 
the axle is extensible by means of a central nut with 
reverse threads ; by turning this nut, the travel 
of which is limited by the frame of the plough, the 
distance between the wheels can be regulated with- 
out having recourse to any other locking device. 
Mr. A. De Souza, 198, Boulevard St. Germain, 
Paris, showed an automobile tractor. The general 
appearance of this machine is that of an elegantly 
designed automobile, but the mechanism, driven 
by a petrol motor of 8 horse-power, is designed to 
give speeds of 2 and 3 kilometres an hour, when the 
tractor is attached to a multiple plough or other 
implement ; if the resistance to be overcome is con- 
siderable, the rims of the wheels are fitted with 
yaddles, and at the lower speed of 2000 metres an 
oon: a tractive energy of 700 kilogrammes can be 
obtained ; at the conclusion of the work the paddles 
are taken from the wheels and the machine then 
becomes an ordinary road locomotive able to haul 
a load of from 2 to 5 tons. A high speed gear is 
attached to the machine which can be converted 
into a five-seated carriage ; under these conditions 
it can run at the rate of 16 kilometres an hour. 
Finally, this extremely versatile machine can be 
thrown out of gear from the carriage, and by means 
of a belt can drive a thrashing machine or other 
farm implement ; in working order, this tractor, 
as it was shown at the Exhibition, weighs about 
1100 kilogrammes. 

Among the other principal exhibitors of tillage 
implements may be mentioned: Lettroteur, of 
Viry Noureuil (Aisne); Candelier, of Bucquoy 
Pas-de-Calais ; Guichard, of Lieu Saint ; Amiot, 
of Bresles (Loire); Hurtu, of Nangis (Seine et 
Marne); Prat and Blanc, of Grenobles (Iséres), 
together with a number of others. There was no 
novelty of arrangement to be found among the 
numerous manure distributors ; of the liquid manure 
distributors there was a good model with a force 
pump by De Laris, of Rautigny (Oise) ; and also 
some others by Mr. Charles Faeul, furnished with 
a device for maintaining a regular distribution of 
the manure until the tank or barrel is empty, inde- 
pendent of the head of liquid above the discharge 
opening. There were a number of spraying appli- 
ances made to be carried on the back of a man, 
and others of a larger pattern mounted on two 
wheels for animal traction. These machines were 
first invented and employed to treat the diseases of 
vines (mildew, blackroot, &c.) ; they have since been 
applied usefully in the culture of beetroot, for the 
destruction of fly ; in the potato fields against the 
peronospora ; and among the cereal crops to destroy 
weeds. There are a number of makers of these 
machines, all of them much of the same type; in 
the larger ones each wheel drives one or two pumps 
by means of cams, the barrel holding about 400 
litres ; the pump compresses air into a reservoir, 
and by this means the liquid is distributed in a 
fine spray over the area required. 

The seed drills constructed in France are for the 
most _— of the English Smythe type. Mr. Eugene 
Robillard, of Arras (Pas-de-Calais), showed a drill 
with regulating cups; by turning a key the depth 
of the cups can be increased or diminished by the 
movement of thin iron plates, that pass through 
slits cut in the periphery of the disc. Large 
seed drills with fore-carriages were exhibited by 


several firms, too numerous for us to mention 
here. There were some special details in the drill 
shown by Mr. Dérome, Bavay (Nord), relating to 
the device for covering the seed; the machine 
combined with the manure distributor sows in rows. 
By the action of the drill the seed is delivered into 
a tube which opens into a box with an inclined 
bottom ; the seeds are scattered on the surface of 
the ground in a band about 8 in. wide, and are 
covered over by small mould boards at the back 
of the drill, which can be raised at the end of the 
line. After a field has been sown by this machine, 
the surface is covered with ridges ; the manure is 
spread on the centre line of each sown row, being 
laid somewhat beneath the surface by means of 
coulters set in front of the machine. Messrs. Faul 
and Guichard exhibited weed destroyers in wheat 
and other cereal fields; such weeds grow faster 
than the crop, and at a certain period exceed the 
height of the latter by several inches; they can 
then be destroyed by cutting off the tops ; the Faul 
machine is provided with a rotating comb, those 
exhibited by Guichard had a cutting knife which 
is driven at a high velocity. 

Mowers and harvesters were exhibited by Messrs. 
Hurtu, Amouroux Fréres, Janelle Fréres. Hurtu 
showed amongst others a binding harvester. In 
order to facilitate the harnessing of horses to 
machines of this class, Mr. Duncan, 168, Bd. de 
la Vilette, Paris, exhibited shafts, by means of 
which the horses support the weight of the machine 
with the ordinary harness ; these shafts, single or 
double, are formed of an iron tube bent towards 
the rear end and held in a casting by which they 
are connected to the whipple tree by means of two 
bolts. 

Horse rakes and hay-making machines were 
shown by Rigault, Emil Puzenat, Hurtu, and 
Pilter. For hand rakes, Mr. Jaquemin de Naive, 
of Sedan (Ardennes), has replaced the wooden 
teeth with galvanised steel tines; the heads of 
these rakes have from eight to sixteen teeth, and 
they areconnected to the handles by twisted wires. 
Experiments made at the agricultural machinery 
testing station, have shown that the teeth made of 
beech in carefully made rakes, break under a load 
varying from 14 to 23 kilogrammes, while the steel 
teeth of the Jaquemin de Naive rakes will support 
a strain of 100 kilogrammes, without being pulled 
from their fastenings. The 12-toothed steel rake 
only weighs 160 grammes more than those of the 
same dimensions made with wooden teeth. Of 
beetroot diggers the machine sent by Mr. Bajac, of 
Liencour, is provided with digging forks, revolving 
discs for cutting tops, and a fore-carriage with 
heavy wheels. This digger was awarded the first 
prize at the large international competition of Cam- 
brai. There was also quite a collection, and a very 
interesting one, of more or less obsolete forms of 
diggers. 

ortable engines and thrashing machines were 
very well represented in this group. In almost all 
the French portable engines, the firebox is vertical 
and circular, connected at the middle of its height 
with the horizontal cylindrical portion of the boiler. 
Cylindrical boilers, with return flues and fireboxes 
that are easily removed, appear especially adapted 
to French agricultural requirements. The motors 
are mounted on top of the boiler upon a horizontal 
cast-iron frame, and which gives to the whole 
machine an appearance very different to the much 
more lightly designed English portables. 

The thrashing machines shown presented no 
details of interest. Several makers exhibited large 
types requiring 12 or 14 horse-power to drive them ; 
these are substantially English patterns, with grain 
screens and cleaners ; it is a type largely in favour 
with the thrashing contractorsin France. For port- 
ables and thrashing machines the following exhibits 
were especially worth attention; those of Messrs. 
Merlin and Co., of Vierzon (Cher); Lefebvre 
Albarais, Lausdat and Co., of Rantigny (Oise) ; 
Gantreau, of Doudan (Seine and Oise), Pecard 
Fréres, and Breloux of Nevers (Niévres) ; Guillan 
and Hidien, of Chateauroux (Indre) ; the Société 
Francaise and Brouhot, Vierzon. There were a 
number of thrashing machines for trefoil and 
lucerne ; some models intended for colonial use 
were provided with straw-cutters. In a country 
of small and medium-sized holdings, such as France, 
there is a large demand for thrashing machines 
driven either by horse gears, or preferably by small 
oil engines of from 3 to 5 horse-power ; it is on 
account of the demand for such machines that at 








least fifteen exhibitors displayed them at the Exhibi- 





tion. The use of oil engines is spreading more and 
more in France since the international competition 
of Meaux, which took place in May, 1894; the 
principal builders are Merlin, of Vierzon ; Fortin 
Fréres, of Mentirou (Seine and Marne); Brouhot, 
of Vierzon; Niel; and the Otto Company, of 
Paris. 

There is nothing special to remark about the 
winnowing machines, except that they are sold at 
very low prices ; nor of the grain separators, almost 
all of which were of the cup type; these were 
exhibited by a number of makers. The Mathias 
selector shown is formed of a sort of inclined grid, 
the bars of which are made of cast-iron cylin- 
ders highly polished, and which are revolved by 
suitable gearing; the grains fall upon these cy- 
linders, and classify themselves automatically. 

Hay presses were exhibited by Pilter, Lefebvre, 
Albarais, Laussedat and Co. ; these presses were 
entered for the special trials of Lizy-sur-Ourcq in 
1899, where they showed some very excellent 
results ; the Pilter press makes cylindrical, and 
the Lefebvre press delivers prismatic, bales. 

A special class of machines was to be seen in the 
reed crushers exhibited by several firms coming 
from the departments of Isle et Vilaine and Finis- 
terre. The demand for this implement is limited 
to Brittany, where the plant which it treats is used 
for forage. Apple crushers and cyder presses were 
also largely shown. In the Piquet horse gear press 
the first pressure is given by hand, by means of a 
screw and capstan bars ; the second pressure may 
also be given by hand by attaching the shaft of the 
horse gear to the screw, a suitable locking device 
being provided for this purpose ; the third, a final 
pressure, is performed by horse power. The gear 
is so arranged that the motion is continuous and 
gradual, and as soon as the final degree of pressure 
has been reached, a bell signal is given which 
operates automatically when the wooden cross- 
beam of the press has reached a certain degree of 
deflection ; the screw of the press is then run back 
by driving the horse round the track in an opposite 
direction. This device, which can be applied to all 
the old pattern cyder presses, makes it possible for 
one horse to do the very arduous work of four men 
with levers. 

In the class of exhibits devoted to viticulture, 
there were numerous examples of continuous 
presses with a central screw, and others in which 
the screw is operated by a gear driven through 
pulleys and belts. 

Amongst miscellaneous exhibits may be men- 
tioned food cooking appliances for cattle and other 
stock ; stoves for fruit drying, similar to the 
German and United States apparatus, and em- 
ployed for treating apples and plums; and very 
simple and well-worked out acetylene apparatus 
for country places. 

Agricultural vehicles were extremely well repre- 
sented by La Société de la Carrosserie Industrielle, 
228, Faubourg St. Martin, Paris, and by Commer- 
gnat, of Auxerres, Yonne ; this last-named maker 
uses protected wheels of the Chambard type, in 
which the ends of the spokes are held in the 
nave by two angle-irons and collars connected by 
bolts. The farm carts used in France are always 
heavy, and take a considerable load ; they may be 
divided into three types, able to carry 4000, 5000, 
and 7500 kilogrammes (tombereau, charriot, and 
charette respectively) ; heavier loads even than this 
are carried in these carts if they travel on good 
paved roads. The Compagnie-Générale des Voi- 
tures de Paris made a very interesting exhibit of 
mechanical plant for the handling and preparation 
of forage. 

Among the weighing machines exhibited may be 
mentioned that of Paupier, 2, Rue Stendhal, Paris ; 
this is a weighbridge, the checking apparatus of 
which is mounted on the horizontal beam, and not, 
as is often the case, on the indicating device ; the 
locking levers of the tables lift these latter very 
slightly—1 or 1} millimetres—sufficient to avoid 
any shock on the knife edges when a wagon is put 
on the table. There was also shown a very large 
type of weighing machine with a cast-iron tank 
foundation resting direct on the ground without 
any brick foundation. The Prvaotl. xeon may be 
mentioned ; this is a wheelbarrow carrying a weigh- 
ing apparatus, and is shown by David Trophéme, 
of Grenoble. 

The Société des Moulins Schweitzer, 1, Rue 
Méhul, Paris, made a very beautiful installation, 
which was shown at work; it comprised grain- 
treating apparatus, flour mills with steel rolls, 
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bolting screens, bread-kneading machines, con- 
tinuous ovens, and a baker’s shop. 

Windmill exhibits were very numerous and were 
all based on the American Eclipse pattern. The 
Pleissonnier mill has wooden vanes and a wheel 
8 metres in diameter ; it acts direct on the pump- 
rod formed of an iron tube guided at different 
points by grooved pulleys; lubrication of the 
moving parts is insured by a small oil pump 
driven by the mill; an oil reservoir contains a 
sufficient amount for lubricating during a month. 
The Bompard mill is provided with a regulator 
formed of a vane exposed to the wind, and which 
takes an angle more or less oblique under the 
pressure to which it is exposed. The obliquity of 
the vane acts through chains on the arm of the 
pump lever so as to change the length of stroke of 
the piston. During very high winds this length of 
stroke increases, and the mill is thus given more 
work to do ; the reverse effect takes place when the 
wind falls. Several of the mill exhibits were 
shown at Vincennes. 

Various apparatus for lifting water, chain pumps, 
plunger pumps, hydraulic rams, &c., were to be 
seen in considerable numbers. Some of these pre- 
sented more or less novelty ; the rope pump shown 
by Messrs. Pilter, of Paris, though a very old 
device, appears a novelty in France. It consists 
of a rapidly-revolving drum worked by hand, and 
over which is passed an endless rope, the surface 
of which is preferably rough, the rising side of this 
rope passes through a pipe after the fashion of a 
chain pump, both pipe and rope, of course, de- 
scending into the water below. As the rope rises 
by the revolution of the drum, it brings with it 
up the pipe a continuous stream of water. Driven 
by hand, this machine can raise water from wells 
about 65 ft. in depth; at greater depths horse- 
power is necessary; it is claimed that water can 
be economically raised with it from depths of 320 ft. 
The lifting wheel, shown by Messrs. Pascault-de- 
Coursac, of Vivonne (Vienne), has corrugated 
iron paddles fitted with syphon buckets ; this ex- 
cellent design would find very numerous applica- 
tions if it were better known. Water elevators 
consisting of the primitive winch round cables and 
buckets of various forms were shown by Caruelle, 
of Colaincourt (Aisne); Roger, of Ovillers (Oise), 
and Jonet, of Raisme (Nord). Saddlery was re- 
presented by metallic collars and yokes for oxen ; 
there were many exhibitors of these, and in all of 
them the principal object aimed at appears to be 
simplification in the method of harnessing and a 
reduction in the length of the reins connecting the 
horns to the yokes. 

In the Agricultural Hydraulic Section, in ad- 
dition to the administrative exhibit of the Minister 
of Agriculture, were plans for drainage, and irri- 
gation work sent by Chandora of Moissy-Cramaiel 
(Seine and Marne), and designs for sluices by Le 
Breton, of Paris. Mr. Burelle, director of the 
Union Mutuelle des Proprietaires de Lyons(Rhone), 
sent plans of the very extensive reclamation works 
being carried out by this large company. The 
sewage material is distributed throughout districts 
near Lyons, by powerful steam pumping machi- 
nery and by a system of mains extending for a dis- 
tance of more than 55 kilometres. According to 
the requirements of the locality, highly impregnated 
sewage water can be delivered containing about three 
per thousand of nitrates, or it can be diluted to any 
desired extent. At different points of the system, 
seven experimental fields have been laid out, with 
a total area of about 35 acres. In these fields 
various experiments are conducted, such as the 
cultivation of vines, of beetroot, of various grasses, 
cereals, and vegetables. The work carried on by 
this company serves as an admirable example of 
what can be done under favourable circumstances 
with sewage utilisation. 

Agricultural construction was especially repre- 
sented by plans and models of stables and cow 
buildings, and by several plans of estates, especi- 
ally one sent by the Marquis de Beauchamp, and 
the stables of Salert Chére by the Marquis de 
Vogue. Amongst a large number of miscellaneous 
exhibits, may be mentioned excellent examples of 
wooden trellis- work of varying degrees of sim- 
plicity and elaboration; there were also plenty 
of types of fencing and gates for farm and park 
uses. The composite form of construction seems 
to be much approved in France—angle-iron fram- 
ing and wood filling. The current type of French 
field gate is from 9 ft. to 11 ft. long and about 
4 ft. high. 





SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1900. 
(Continued from page 13.) 

HAvine in our previous article reviewed generally 
the trade of the igre year, as recorded in the returns 
from the 200 odd firms throughout the kingdom, we 
turn now to the work of each district and each estab- 
lishment which reveal features of passing interest. As 
in former years, we take first the North-East Coast, 
between Blyth and Whitby, and including also the 
Tyne, Wear, Tees, and Hartlepool. These six ports 
re capes produced 281 vessels, of 865,139 tons, which 
falls short of the record total of 1899 by only 13,500 
tons, the total number of ships having been 296 vessels 
of 878,762 tons; and in 1898, 332 vessels of 846,027 
tons ; while prior to that year the highest return was 
in 1889, when it was 717,000 tons ; and in this fact we 
have an indication of increased resources, the ae 
production in ten years having increased by 161,000 
tons. The tonnage launched on the North-East Coast 
wel on the Clyde is comparable from the following 

‘able : 

1900. 1899. 1898, 1897. 1896. 1895. 
Tons. Tons. Tons. Tons. Tons. Tons. 
North - East 


ports . 865,139 878,762 846,027 556,890 667,638 516,224 
Clyde -- 492,348 493,793 473,714 341,817 422304 359,625 
Ratio of 

North-East 

to 


Clyde 
total +» L76tol L78tol 178 1.63 1.57 1.48 


It will thus be seen that while in the early years of 
the decade, when trade was dull, the North-East ports 
only averaged about 14 tonsto 1 of the Clyde, they 
do better with busy times; in 1899, when the last 
boom was at its best, the English ports launched 2 tons 
to 1 for the Clyde; but for the past three busy 
years the ratio is only 1# to 1. 

The proportion of work done on the North-East 
Coast for foreign owners is rather under the average 
of the decade, although higher than in the pre- 
vious year. In all, 227,237 tons were for foreign 
clients, equal to 26.4 per cent. of the output; whereas 
last year, with practically the same total foreign 
tonnage, the ratio was about 254 per cent.; while in 
1898 it was 27 per cent.; but in 1897, 31 per cent. was 
for abroad, and in 1896, 35 per cent. The Clyde, on 
the other hand, has stepped up to 33 per cent., which 
is above the normal, although not a record : 35 6 per 
cent. having been recorded in 1890. The Tyne has, as 
usual, the largest quota, then come the Tees and Wear, 
while Hartlepool has greatly increased her proportion. 
There were no sailing ships built, that is in accordance 
with the practice of many years, and the small pro- 
portion of sail tonnage—741 tons out of the total of 
865,139—is due to two hoppers and a few fishing boats. 
There were thus 864,378 tons of steamers requiring 
engines, and, with one or two exceptions—notably an 
Elswick Japanese cruiser—all were supplied from the 
engine works in the district. We give a list (Table VI.) 
of the works contributing the machinery, according 
to districts, and a word or two may be said as to the 
returns of the separate firms. 

The Wallsend Slipway and Engineering Company 
again top the list of Tyne works, and we notice again 
the improvement in the class of work undertaken. 
Twenty-three sets of engines are included, five of the 
vessels having been twin-screw steamers, and one is 
H.M.S. Espiégle, the first warship engined by the 
company. r. Laing has the machinery for a sister 
ship under way, aud has orders for machinery 
for another dockyard ship, H.M.S. Challenger, of 
12,500 indicated horse-power. In the fitting of ships 
for burning liquid fuel, many experiments have also 
been made by Mr. Laing, and during the twelve 
months the company have fitted no less than six very 
large steamers with a complete installation, and these 
vessels are all now trading between this country and 
the Eastern world. The company have been carrying 
out work of this description for many years, and 
have now fitted between 40 and 50 vessels with 
appliances for burning liquid fuel; while at the pre- 
sent time orders are in hand for fitting other 
five very large steamers. The company too, have 
entered vigorously into competition with those 
firms who devote themselves to the building of 
large engines for driving electric generators, and last 
year constructed two sets, one of 1400 indicated horse- 
power, and the other of 2250 indicated horse. power, 
while recently they have secured further orders. 
Of the ships engined mention — be made of four 
larger dredgers, in which provision had to be made for 
pumping power. Oneof the ee is illus- 
trated on our two-page plate, and described on page 43. 
It will be seen that in the past four years, notwith- 
standing the strike year, the output has been 210,135 
indicated horse-power, while in the preceding four 
years the total was 80,570 indicated horse-power ; so 
that the productive capacity has been greatly deve- 
loped under the present régime. The firm has also 
done splendid work on the repairing slip (see page 308 
of our preceding volume). 

The North-Eastern Marine Engineering Company, 





Limited, come next on the Tyne list with their Walls- 
end works, where engines for 27 steamers have been 
building, varying from 3500 indicated horse-power 
downwards, with a total of 51,650; but the same 
company own works in Sunderland, and when the 
output of the two establishments are combined, the 
total, 81,910 indicated horse-power, becomes the 
greatest for = one firm during the past year. The 
four years’ total for the Wallsend Works is 183,575 horse- 
power. The Palmers Company’s total is swelled by the 
inclusion of three destroyers, which, although making 
only 1065 tons against the 32,743 tons of four merchant- 
men, make up 18,000 out of the total of 32,700 indicated 
horse-power. In the former, the power is equal to over 
17 indicated horse-power per ton ; in the latter, 0.45 
indicated horse-power per ton. The engine output 
of the firm is rather under the average. Messrs. 
Hawthorn, Leslie, and Co. have two destroyers on 
their list, engines of 4500 indicated horse-power for a 
foreign warship, and the machinery of three mer- 
chantmen ; but their total is below that of preceding 

ears. The next four firms on the list include vessels 

uilt by them. Coming to the Tees engineering firms, it 


TaBLE VI.—Production of Marine Engines on the 
North-East Coast. 





1900. | 1899. 1898. 1897. 





Name of Firm. 





1.H.-P. | 1LH.-P. | LH.-P. | LH.-P. 








Tyn. 
Wallsend Slipway Com- 
pany, Limited. . --| 51,750*t| 67,600 68,110 | 22,675 
North-Eastern Company, | 


Wallsend Works --| 51,650¢ | 55,800 40,375 | 35,750 
Palmers Company, | 
Limited .. 32,700 43,300 49,000 | 48,635 


R. and W. Hawthorn, 
Leslie, and (Co., 
Limited .. ae --| 80,200 56,300 84,145 | 49,650 

Wigham Richardson and 
Co., Limited .. ++| 20,100 15,900 20,605 15,200 

J. Readhead and Sons..| 11,550 13,700 12,700 | 11,700 

R. Stephenson and Co., 





Limited .. oi oe 4,5C0 6,000 3,705 _ 
J. P. Rennoldson and 
ons ee " a 3,615 7,834 8,405 2,559 
G. T. Gray on ‘“ 2,415 5,420 _ — 
Baird ani Barnsley... 1,600 1,620 - -- 
Tweedy Brothers 530 _ _— -- 
Totals .. --| 210,610 | 273,474 282,045 (186,169 


Tees. 
Blair and Co., Limited..| 48,650 52,700 46,200 | 36,300 
Sir OC. Furness, West- 
garth,andCo., Limited) 40,000 26,850 29,672 — 


Totals .. ..| 88,650 | 79,550 | 75,872 || — 





Wear. 

J. Dickinson and Sons, 

Limited .. es --| 41,622 20,004 37,934 21,750 

George Clark, Limited .. 5,397|| | 42,810 51,216 | 27,600 

North - Eastern Com- 

ny’s Sunderland 

orks .. ae --| 80,260¢ | 21,5758 | 14,820 7,825 
Wm. Doxford and Sons, 


Limited 18,500 20,870 13,750 | 27,700 


Wm. Allan and Co., 
Limited .. os ee} 11,350 12,900 18,550 11,000 
MacColl and Pollock .. 6,950 5,960 8,140 2.8.0 





Totals .. -+| 141,682)| | 133,119 144,410 | 08,675 
Hartlepool. 

Central Marine Engineer- 

ing Works es --| 46,600 44,650 47,300 | 27,350 

















* This includes two sets of marine type engines built for 
electric generation (3650 indicated horse-power 

t These firms include indicated horse-power for new boilers or 
** converting” engines. 

§ This is exclusive of 6000 indicated mere of pumping 
machinery, and of marine boilers = 2750 indicated horse-power 
for other purposes. 

|| Nominal horse-power assumed in total as equal to 33,000 
indicated horse-power. 


may be said that Messrs. Blair engined 32 vessels, and 
their output is the highest, so far as our records go. 
One of the vessels was built at Amsterdam; the 
others on the North-East Coast. Sir C. Furness, 
Westgarth, and Co.’s total is alsoa record one. The 
same remark applies to Messrs. Dickinson’s output, 
which included machinery for 21 vessels; while Messrs. 
Clark engined 19 steamers. At the North-Eastern 
Company’s Works, Sunderland, 28 vessels had their 
machinery constructed, the total being 30,260 indicated 
horse-power. Messrs. Allan’s list includes seven 
vessels of 1600 to 2000 indicated horse-power—the 
standard type. Messrs. MacColl and Pollock, besides 
having a good record made up of 11 vessels, report 
that they have 27 sets of about 9800 indicated horse- 
power and 31 boilers in hand. The return of the 
Central Marine Engine Works is always interesting, 
and the five-crank engines cf the Inchdune, Inchmarlo, 
and Nassovia, with naga | gies of 267 lb., this 
year make it important. e are dealing with these 
vessels in detail in og articles (see page 9 ante), 
and need only remark here that in all 25 steamers were 
engined, as against 28 in 1899, 29 in 1898, and 22 in 
1897, the horse-power for each year being given in the 
Table. In the boiler department, besides the 55 
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THE DUFF GAS-PRODUCER PLANT. 


(For Description, see Page 43.) 
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boilers built for the engines above-named, 11 other | requirements of the firm, consequent upon the recent 
marine boilers have been constructed, making altogether | extension of the shipyards of Messrs. William Gray 
66 for the year. With regard to the coming year, a| and Co., Limited, it may be mentioned that they have 
number of orders have been booked, and the prospects | found it necessary to extend their forge department, 
are fairly good. As an indication of the increased | the frm having taken over the business of the Milton 





Forge and Engineering Company. This company has 
largely increased its production of stern frames and 
engine forgings. It has also recently added to its iron 
foundry facilities by purchasing the Cliff House 
Foundry, owned by the late Mr. John Muir. 


Tue TYNE. 


The production of the yards on the Tyne—seventeen 
firms make returns—is about the same as in the two 
preceding years. In all, 120 vessels of 303,092 tons, were 
launched, 47 of them being small craft. In 1899, the 
output was 118 vessels, of 307,568 tons, while in 1898 
the total was 307,924 tons; so that the activity in the 
yards has been fairly maintained for the three years 
at a point about 25,000 tons above the highest output 
previously reached (in 1889), and quite 100,000 tons over 
the average output of the six years previous to 
1898. A continued feature is the great size of many 
of the vessels built, notably those by Palmers and 
Swan and Hunter. Thirteen of the vessels were 
over 6000 tons, three of them being about or over 
9000 tons, while in 1899 there were 17, and in 1898 
there were 12. There were six vessels between 5000 
and 6000 tons, nine between 4000 and 5000 tons, 22 
between 3000 and 4000 tons, three between 2000 and 
3000 tons, and 15 between 1000 and 2000 tons. Thus 
there were 50 vessels of over 3000 tons, as in the 
previous year, while in 1898 there were 51. The 
Tyne contributes the 741 tons of vessela not driven 
by steam machinery, which is placed to the 
credit of the whole North-East Coast; and this, 
as we have said, is made up of ee barges and 
sailing craft. In the previous year the corresponding 
—— was 794. The steam tonnage includes five 
torpedo-boat destroyers and a large Japanese cruiser ; 
the other vessels were mostly cargo-carriers or inter- 
mediate boats. The foreign tonnage is again large— 
122,771 tons, equal to 40.5 per cent. of the total 
production, while last year it was 92,223 tons = 29.1 
per cent. ; but in 1898 it made 38.85 per cent. of the 
total, and in 1896 it was as high as 47.2 per cent. 
The foreign tonnage was thus distributed : Germany, 
52,735 tons; Austria, 21,008 tons; Norway, 14,025 
tons; Japan, 9750 tons ; Russia, 8822 tons; Belgium, 
5819 tons; France, 4266 tons; Holland, 3546 tons; 
Spain, 2605 tons; and New Zealand, 195 tons. The 
first five firms in Table VII. provided almost the whole 
of the foreign tonnage. The horse-power of machinery, 
as shown on Table VI., is much less than in the pre- 
ceding two years; due probably to the fact that less 
warship machinery was constructed. 

Coming now to the returns by the shipbuilders : 
Sir W. G. Armstrong, Mitchell, and Co., Limited, 
head the list, having launched from their two yards— 
at Elswick and Low Walker—1l4 vessels of 46,237 
tons—11,000 tons less than in the previous year ; 
while the decrease in 1898 is 5600 tons. The most 
important vessel included is the Iwate, of 9750 tons 
displacement and 14,500 indicated horse-power, for 
the Japanese Navy ; but the other work is of great 
interest. There are two large oil-carrying steamers 
—the Cardium and Bulysses—the liquid-fuel burn- 
ing arrangements of which we described in our last 
volume (page 832). There were several novel 
dredgers, one of which is illustrated and described in 
this issue (page 43); and a new bow was made for the 
ice-breaker Ermack, which is doing good work in 
Russian waters, and has given rise to the project of 
reaching the North Pole by such a craft. Of the total, 
noha (23,111 tons) was for foreign owners. The 
firm have, amongst other vessels in hand, the armoured 
cruiser Lancaster, of 9800 tons and 22,000 indicated 
horse-power, to steam 23 knots, ordered some months 
ago by the British Admiralty. Messrs. Swan and 
Hunter launched nine vessels of 42,880 tons, about 
the same as in the previous year, but 26,000 tons less 
than the enormous output of 1898. Of the year’s total, 
15,080 tous were for foreign owners. All the vessels 
were merchantmen, and one was of 8599 tons (the Mon- 
treal, for Messrs. Elder, Dempster’s Canadian service), 
another was 7565 tons, and a third 7281 tons. The firm 
have in hand a floating dock to lift vessels of 16,500 
tons, ordered by the British Government for Bermuda 
Harbour, and intended for the use of the ships of the 
West Indian Squadron. Messrs. Wigham- Richardson 
and Co., Limited, include eight vessels of 34,894 tons, 
the largest for some years, the total being 6143 tons 
greater than in the previous year, although the number 
of vessels is the same, five being over 5000 tons. The 
firm have re-boilered and repaired several old steamers, 
and have, in addition to the 20,000 indicated horse- 
power of marine machinery, built two sets of 1400 
horse-power engines for an electric power station. 
Five of the vessels built, making 25,720 tons, were for 
foreign owners. Six vessels for one foreign company 
were recently ordered from this firm. 

Palmers Company built four great German cargo 
carriers—the Belgia, of 9785 tons, the largest North- 
Eaet Coast built ship of the year—and three others 
over 7600 tons, making 32,743 tons of foreign work. 
The other three vessels on the list are torpedo-boat 
destroyers, and this brings up the engine-power of the 





seven vessels almost to an equality with the tonnage, 
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which is 33,808 tons. This output is about 9000 tons 
less than in the two previous years, while the record 
total of the firm is 64,662 tons for 1889. But the works 
are busy, and good progress has b2en made with the 
14,000-ton battleship Russell, for the British Navy. 
The Northumberland Shipbuilding Company, Limited, 
have launched seven steamers—tive British and two 
foreign-owned—of 32,432 gross tons, as compared with 
six steamers, of 20,330 tons, in 1899, the first year 
of the company’s operations. This result has been 
attained in spite of the fire which occurred in 
the yard, in July last, destroying the main machine 
sheds, joiners’, fitters’, and fm Dawe shops, and the 
cflices. Work in the yard was de’ayed for fully three 
months, in c neequence of the conflagration. One of 
the vessels launched, the Ellenia, of 4550 tons with 
engines ef 2160 indicated horse-power, is the largest 
cargo steamer owned in Austria. All of the vessels 
launched by the company this year were over 4500 
tons register. The foreign tonnage totalled 9222 
tons. Messrs. R. W. Hawthorn, Leslie, and Co., 
Limited, floated five versels of 28,327 gross tons, 
all for British owners, including two torpedo-boat 
destroyers and three Jarge merchantmen, one of 
them of 9300 tons. The number is the same as last 
year, but there is a decrease of 247 tons. A large 
number of vessels have been repaired, both in dock 
and afloat, including the fitting out of the screw 
steamer Sussex, for the transport of horses to the 


Cape, ard the ecrew steamer Denton Grange, 
which is undergoing extensive damage repairs 
at the present time. Messrs. John Readhead 


and Sons launched seven steamers of 26,289 gross 
tons ; a decrease of one vessel, and of 844 tons, as 
compared with the record for 1899. Two Austrian 
ships made up 7000 tons. The firm have done a large 
amount of repair work in their graving docks. 


TasLe VII.—Production of Tyne Firms. 














1900. 1899. | 1898. 
Name of Firm. c 
| 
|No.| Tons. |[ H.P.| Tons. H.P.| Tons. 
Sr W. G. Armstrong, | | 

Whitworth, and Co., 

Limited... .. ..| 18 | 46,287 48,360 57,543 70,030, 53,979 
C. 8. Swan and Hunter, | 

Limited hi ..| 9 | 42,880 23,075 42,522 23,100 | 68,696 
Wigham Richardson and | } 

Co., Limited .. -| 8 | 84,894 20,100 28,751 ,15,900 27,320 
Palmers Company, Ltd. | 7 | 33,803 32,700 42,683 43,300 | 41,824 
Northumberland Com-} | 

pany, Limited.. --| 7 | 82,4382 | 15,340) 0,330 10,080; — 
R. and W. Hawthorn, H | | 

Leslie, and Co., Ltd...| 5 | 28,327 30,200 | 28,574 |56,300 18,807 
John Readhead and Sons} 7 | 26,289 |11,550/27,133/13,700 26,708 
Tyne Company, Limited! 5 | 15,236 | 8,400! 14,545) 7,7C0 15,802 
W. Dobson and Co. ..| 5 | 14,367 | 7,750\13,262| 7,834 16,837 
Robert Stephenson and | 

Co., Limi = * 8 | 11,613*) 4,500 | 12,601) 6,000 19,525 
Wood, Skinner, and Co.,| | 

Limited.. ..  ..| 9 | 9,25t | 7,170/ 11,293) 7,500) 9,742 
Smith’s Dock Company, | | 

Limited.. .. —..| 22. | 8,565 | 7,190) 4,432) 8,305 5,175 
J. P. Rennoldson and) | 

Sons 4 £2 .-| 6 2,206 | 3,615! 2,474! 7,834, 930 
J. T. Eltringham and Co.| 10 1,679 | 2,515) 1,425 3,130 1,366 
W. P. Huhtley .. A 160 20; — _ — 
Brigham and Cowan iF: 7 —_ 
J. Lindsay $e 141 _ _ 

}120 |303,092 307568 — 
! 


In addition Messre. Stephenson constructed six pontoons, 
each of 3350 tons displacement. 

The output of the Tyne Iron Shipbuilding Com- 
pany is five steamers of 15,236 gross tons ; an increase 
of one steamer, and of 691 tons over 1889. One 
vessel was for Spain, another for Antwerp—together 
5608 tons; Glasgow, North Shields, and Liverpool 
owned the others. Messrs. W. Dobson and Co., Low 
Walker, have launched five steel steamers, four 
British and one French, of 14,367 tons, as compared 
with seven steamers, of 13,262 tons, in 1899. here 
is thus a reduction in the number of two vessels, but 
an increase of 1105 tons this year. Messrs. Robert 
Stephenson and Co., Limited, Hebburn, have launched 
three large cargo steamers, each of 3871 tons, ora 
total of 11,613 tons gross, and six pontoons of a total 
of 20,100 tons displacement. In shipbuilding proper 
there is this year a decrease of one vessel, and of 988 
tons, and of 8000 tons when compared with 1898. 
As shown by the return, however, the firm has been 
very busy. Messrs. Wood, Skinner, and Co. built 
nine steel vessels, of which six are owned on the Tyne, 
two were for Norwegian account, and one for Swan- 
sea. The gross tonnage amounts to 9251 tons. Last 
year the company launched eight vessels, of 11,293 
tons. Smith’s Dock Company, Limited, North Shields, 
has built 22 steam fishing vessels, of 3565 tons, as 
compared with 23 similar , Proms of 4432 tons, in 1899. 
The return of Messrs. J. P. Rennoldson and Sons, 
South Shields, includes cargo steamers in addition to 
trawlers and tugs as in previous years. This year’s 
return shows that six vessels, of 2206 gross tons, have 
been launched by the firm, as compared with 10 
vessels, of 2474 tons, in 1899. In addition, the firm 
constructed the propelling machinery for the screw 


steamer Delta, built by Messrs. Swan and Hunter, at 
Wallsend. The return of Messrs. J. T. Eltringham 
and Co., South Shields, is made up of fishing boats, 
all built of steel, and two iron hoppers for the North- 
Eastern Railway Company. The smaller firms on the 
list built wooden vessels, 


THE WEaR, 


Thirteen firms at Sunderland launched 70 vessels, of 
267,032 tons, and only one vessel of Jess than 1000 tons 
is included—of 967 tons—with six others under 2000 
tons ; while in the previous year there were in this 
category 12. Eight are over 6000 tons, as com- 
pared with seven in 1899; three are between 5000 
and 6000 tons, instead of two, 10 between 4000 and 
5000 tons, instead of 12, and 37 as against 32 between 
3000 and 4000 tons, and only five, as compared with 
10, between 2000 and 3000 tons. It follows that, apart 
from averages, there has been a decided increase in the 
size of ships. Thus five vessels less were launched 
than in 1899, but the tonnage is only about 500 tons 
less ; so that the average is for last year 3815 tons 
against 3580 tons, and this probably represents the 
general trend throughout the kingdom. The propor- 
tion of foreign-owned tonnage is lower than the 
average of several preceding years, although slightly 
higher than in 1899. Thus 54,252 tons were cent 
from the port with a foreign flag, equal to 20.3 
per cent. of the total, as compared with 18 6 per cent. 
in 1899, and since 1896 there has been a steady decrease 
from the 31.8 per cent. of that year, but previous to that 
smaller ratio prevailed. Norway and Sweden, usually 

customers, took no vessels this year; Germany, 
14,301 tons, about the same as in the previous year ; 
and the other clients were—Austria, 14,427 tons ; 
France, 14,244 tons; India, 3730 tons—the first coal 
steamer owned in our Eastern dependency ; Greece, 
3295 tons; Denmark, 2301 tons; and Spain, 1954 
tons. All the vessels were steam-propelled, and none 
of the vessels is of special significance. 

We give on Table VIII. the total tonnage launched 
by each of the firms during the past four years ; the 
first-—1897—covering the strike year, when the aggre- 


-| gate was 86,000 tons less than that for 1900. Sir 


James Laing and Sons head the list with the highest 
totalever attained by this old-established firm, and all 
the vessels are British-owned, excepting two steamers 
of 4226 and 4537 tons respectively, registered in 
Havre. The vessels ranged between 4043 and 6375 
tons. All Messrs. Doxford’s nine vessels were of the 
turret type, six of them of about 3590 tons each, with 
2100 indicated horse-power engines, being for the Clan 
Line of Glasgow, making thirteen of the type for this 
line. Another, of 5994 tons and 3000 indicated horse- 
power, was for the P. and O. Company-—their first. 
One of the other ships was the Indian collier already 
referred to. In all, 58 Doxford turret ships have been 
floated ; and the output for the year, it will be 
seep, is much larger than in several preceding years. 


TaBLe VIII.—Production of Wear Firms. 











1900. 1899. 1898. 1897. 
| | 
Name. ——— 
No. | Tons. Tons. | Tons. | Tons. 
Sir J. Laing and Sons, | | 
Limited a eh ee | 40,307 | 34,38& | 34,280 | 15,937 
W. Doxford and Sons, 
Limited eS mt © 34,829 29,513 | 29,977 , 30,674 
J. L. Thompson and | 
Sons, Limited ua) 33,649 36,013 | 41,056 | 33,176 
Short Brothers, Ltd... 7 28,017 | 30,060 | 31,161 | 30,560 
W. PickersgillandSons 6 20,844 17,187 | 14,990 5,954 
J. PriestmanandCo...' 4 20,362  13,°25 | 18,650 12,660 
J. Blumer and Co. 6 18,679 | 14,167 | 19,447 | 10,868 
Bartram and Sons .. 5 18,530 | 14,529 | 17,151 | 10,628 
Sunderland Company, | 
Limited os aS 16,388 , 26,163 | 15,191 | 4, 
R. Thompson andSons' 5 15,259 | 17,651 | 19,655 | 15,436 
Osbourne, Graham, and | | 
ae * to 9,370 9,489 5,047 2,185 
8. P. Austin and Son,}| 
Limited - he 8,188 11,3€8 | 10,029 , 7,075 
Strand Slipway Com- 
SY... arses i 2,610"| 3,876 | 2,619 1,484 





* The Strand Slipway Company also Luilt a caisson. 


Messrs. J. L. Thompson and Sons, Limited, who for 
the three preceding years have been at the top, come 
third. Their total is 2364 tons less than in 1899. The 
whole of the seven boats were high-class cargo and 
cattle ships, and all are provided with shelter decks, 
for the Atlantic trades. They range between 3097 and 
5222 tons; all are for British owners. The repairing 
establishment at the Manor Quay has been kept very 
busy during the year. Messrs. Short Brothers also 
show a decrease on their tonnage, in their case 2043 
tons, and all their seven vessels were British owned. 
The est vessel was the South America, of 5365 tons, 
for the Southern Steam Shipping Company. The 
Anglo-African followed closely with 5354 tons. Messrs. 
Pickersgill and Sons have established a record for them- 
selves. Eight years ago the output was 528 tons, and 
it has gradually grown to the total of 20,844 tons. The 








Saint Fillans, of 4377 tons, was the largest boat 











launched; only one vessel, of 3295 tons, was for 
foreign owners—Greece. Messrs. John Priestman and 
Co. launched the largest boat constructed on the Wear 
during the year—the German liner Sevilla, of 6175 
tons and 2180 indicated horse-power ; and their return 
shows an increased output of 6837 tons. All their 
four ships, of 20,362 tons, were for foreign owners. 
Mesers. John Blumer and Co. have turned out 4512 
tons more than in 1899; and Messrs. Bartram have 
launched 4001 tons more. The former includes a 
French steamer, the latter only British steamshipr. 
The Surderland Shipbuilding Company, with four 
British sbips, record a decrease of 9775 tons, but 
the output of 1899 was abnormal], and constituted 
a record for the firm. Messrs. R. Thompson and 
Sons have launched about 2400 tons less than in 1899, 
three of the ships being foreigners; and Messrs, 
Osbourne, Graham, and Co. have launched 119 tons 
less. Messrs. Austin and Sons, Limited, indicate a 
decrease of 3180 tons, but during the year the firm has 
been fully occupied with repairs to the hulls and 
machinery of old vessels. The most interesting point 
in the output of the Strand Slipway Company was 
the construction of a caisson for the roundhead of the 
Roker pier. It is 102 ft. long, 69 ft. across, and will 
be loaded with 13,000 tons of concrete. When it is 
placed in position it will weigh altogether 28,000 tons, 
and is calculated to weather the eeverest storm. 


THE TEES. 


There are six building firms at Middlesbrough and 
Stockton, and their collective output was 45 vessels 
of 138,576 tons, which compares with 51 vessels, of 
144,142 tons, in 1899, and 53 vessels, of 146,424 tons. 
As with the other rivers in the district, there is a 
slight decrease; but the two years last named ex- 
ceeded the average of the preceding years of the decade 
by over 40 per cent., so that the last year’s production 
is quite satisfactory. All were steamers, and as usual 
a large proportion was for foreign owners—32,990 
tons = 23.7 per cent. This proportion varies much in 
this district, the preceding six years showing fluctua- 
tions between 13.2 and 44.5 per cent, ; but this year 
the district hus secured its fair quota, since the average 
for the United Kingdom was 26 per cent. Germany 
here also was a good client—her total being 9449 tons, 
while Austria took five ships of 15,628 tons, France 
one of 4150 tons, Norway one of 1483 tons, and Russia 
one of 2280 tons. The average size of the vessels was 
greater than in previous years. Sir Raylton Dixon 
and Co. built the largest—of 7765 tons, and 4200 
indicated horse-power. ‘There were three between 
5000 and 6000 tons, also by the same firm ; while in 
1899 only one was over 5000 tons ; nine, as compared 
with four, were between 4000 and 5000 tons, 13, as 
compared with 23, between 3000 and 4000 tons, leaving 
15 under 2000 tons. As usual, a large proportion 
of the tonnage was for North-East Coast owners. 
The totals of each firm for four years are given in 
Table IX. Messrs. Ropner head the list for the third 


TaBLE I1X.—Production of Tees Firms. 
| 





1900. | 




















| 

1899. | 1898 | 1897. 
Name of Firm. aes tomer —— 

No.| Tons. Tons. Tons. | Tons, 
Ropner and Son... +. 12 | 42,263 39,977 | 43,647 | 22,578 

Sir Raylton Dixon and Co., | 
Limited .. ee .. 7) 84,244 84,075 33,292 30,420 
R. Craggs and Sons 6 | 24,080 4,384 16,168 , 9,329 
Craig, Taylor,and Co. ..| 7 | 20,688 | 19,022 17,004 | 11,847 
Richardson, Duck, and Co. 9 | 13,80) | 34,177 33,011 | 15,039 
W. Harkess and Son ..| 4 3,601 | 2,56’ | 3,302 400 





time in succession, with a slightly increased total 
made up of 11 British ships, most of them of about 3500 
tons, with one German liner of 4272 tons—the largest 
on the firm’s list. The power of engines is uniformly 
about 0.4 indicated horse-power per ton. Sir Raylton 
Dixon and Co. also include a German liner of 5177 
tons and 3100 indicated horse-power ; while the Port 
Royal is of 4126 tons, with engines of 4000 indicated 
horse-power ; but the others are cargo boats. Messrs. 
Craggs’ list includes a spar deck petroleum steamer 
for Odessa ; and of the others one is for Fiume, one 
for Cardiff, while the others are owned on the North- 
East Coast. The power averages 0.44 indicated horse- 
power per ton. With one exception, all Craig Taylor 
and Co.’s steamers are foreigners, Austria taking 
three liners. Messrs. Richardson, Duck, and Co.’s 
ships are all British-owned, and are mostly between 
4200 and 4400 tons. 


HARTLEPOOL. 

The three firms in Hartlepool have greatly increased 
their output in recent years ; 1890 marked a record 
with slightly less than 100,000 tons; since then there 
was a decrease to 63,697 tons, followed by a steady 
advance, the total tonnage of the 36 steamers 
launched in 1900 being 141,145 tons, or nearly 
45 per cent. higher than the former record. 
Hartlepool, too, is one of the exceptions to the 
general rule of a slight decrease on the figures for 
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1899, when the 40 vessels launched totalled 139,600 
tons. Thus the average size is 3890 tons against 3490 
tons. Indeed, eight of the steamers are between 
2000 and 3000 tons, thirteen between 3000 and 4000 
tons, and nine between 4000 and 5000 tons; while 
one is between 5000 and 6000 tons and three are over 
6000 tons, the largest vessels being by Mersr:. Furness, 
Withy, and Co., Limited—of 7825 and 6514 tons re- 
spectively. Much less has been done for foreign 
owners than in previous years of activity. Denmark 
took two ships, together of 3850 tons ; Germany two, 
totalling 6806 tons; and Holland three of 6568 tons, 
making in all 17,224 tons, or 12.2 per cent. of the total 
output, while in the previous year the proportion was 
29 per cent.—the highest reached. With the exception, 
perhaps, of the Toronto for the Wilson Line of 6035 
tons, with engines of 5300 indicated horse-power, 
the vessels were of the cargo type, and a large propor- 
tion were locally owned. The output of the three 
firms for four years is given in Table X., from which 
TabLeE X.—Production of Hartlepool Firms. 


1900. | 1899. 1898. | 1897. 
Name of Fir.n. ete ace), 








No. Tons. Tons. | Tons. | Tons. 





W. Gray and Co., Ltd. ..| 24, 81,794 | 77,501 | 72,323 | 47,462 
Furness, Withy, and Co.,| | | 
Limited .. Se --| 6 | 33,879 | 38,095 | 32,396 | 16,236 
Irvine's Company, Ltd...| 6 25,472 | 24,004 | 14,321 fee 
it will be seen that Sir William Gray and Co. have 
increased their total, but this may be due to the fact 
that the tonnage this year includes shelter decks, &c. ; 
with the Board of Trade measurement it would only 
be 74,191 tons. This firm built all the foreign tonnage 
already referred to. The smallest of Messrs. Furness- 
Withy’s ships was 4240 tons, and their total, it will 
be seen, shows a decrease of about 4200 tons. Irvine’s 
Company have an increase of 1468 tons, and the 
vessels vary between 3926 and 4400 tons. 


BiytH AND WHITBY. 


These are the two remaining ports on the North- 
East Coast, and the output, 10 steam vessels of 15,294 
tons—while about 3650 tons less than in the previous 
year—is certainly above the average for the decade, 
although in 1892 the output was 21,277 tons—a record, 
All the ships were for British owners. Messrs. T. 
Turnbull and Son, Whitby, produced two steamers, 
of 3682 and 3679 tons respectively. Thus the total is 
7361 tons, while in 1899 the output was 8006 tons, in 
1898 it was 7006; in 1897, 8552 tons ; in 1896, 5819 
tons; in 1895, 5398 tons; in 1894, 2753 tons; and in 
1892, 13,202 tons. The firm have two ships of corre- 
sponding size in course of construction. The Blyth 
Shipbuilding Company, Limited, launched four 
steamers of 7637 tons, and 3950 indicated horse power ; 
the corresponding figures for the previous years being in 
1899, 10,663 tons, 5450 indicated horse-power; in 1898, 
6076 tons, 2845 indicated horse-power ; in 1897, 5183 
tons, 2195 indicated horse-power ; and in 1896, 3139 
tons, 1200 indicated horse-power. The firm have five 
graving docks, and have been very busily employed in 
rep3ir work. The Union Co-operative Shipbuilding 
Society, Limited, Blyth, launched two steam trawlers 
and two steam drifters, totalling 296 tons, each with 
compound engines, for North Shields—an average out- 
put. In the previous year they built three fishing 
vessels of 275 tons and 540 indicated horse-power. 


(To be continued.) 





THE DUFF GAS-PRODUCER AND 
AMMONIA-RECOVERY PLANT. 

Tuk gas-producer and ammonia-recovery plant, from 
which the photographic illustrations on page 41 have 
been taken, was designed by Mr. Edward J. Duff, Wh. 
Sc., Assoc. M. Inst. C.E., and constructed by him at 
the works of the United Alkali Company, Limited, 
Widnes. This plant has been in successful operation 
for nearly two years, during which time it has, we are 
informed, worked continuously with an entire absence 
of breakdowns, stoppages, explosions, or any other 
trouble, the gas only being turned off during the annual 
shut-down of the works for cleaning operations. There 
is not a ‘‘spare” producer, each producer working at 
full load the whole year without any stoppage what- 
ever. Any kind of ordinary slack can be gasified in this 
producer, Lancashire and Yorkshire slacks have been 
used chiefly, containing 10 Fe cent. to 20 per cent. of 
ashes, some of them being of a very bituminous caking 
nature, and containing a large proportion of fine dust. 
The yield of ammonia, as sulphate, varies from 85 lb, 
to 100 lb. per ton of coal, according to the quality and 
kind of fuel used. 

The apparatus is one of the simplest yet devised forthe 
production of power-gas and the recovery of ammonia. 
The gas producer used is similar to Mr. Duff's 1893 
design—several hundreds of which are in successful 
— in many countries. It consists of a square 
chamber lined by a thick wall of firebrick. Across 
the centre, at the base of the producer, inclined 








gratings with s‘oking gear distribute the air and steam 
evenly across the whole area of the fuel-bed, blowing 
from the centre of the fire outwards toward the lining. 
In this way no free air can escape up the linings, as 
in the case of outside blown producers ; consequently 
there is no risk of the gas above the fuel-bed being 
burned into carbonic acid. The linings are also 
preserved, as there is not an excess of air to cause a 
too active combustion at that point; the shell is 
thereby kept cool and radiation reduced toa minimum. 

Fig. 1 is a front view of the plant, and Fig. 2 an end 
view. In Fig. 1 the coal elevator will be seen at the 
left-hand side, the coal being delivered into a con- 
veyor passing over the top of the producer, and de- 
livering into storage feed hoppers over the centre of 
each producer. The large rectangular chambers, seen 
in Figs. 1 and 2, immediately behind the producers, 
are the superheaters and dust separators. Between 
these and the tower scrubbers are p!aced the scrubbers 
for washing and cooling the gas. At the left of Fig. 2 
the towers will be seen in perspective : the nearest one 
is the ammonia-recovery tower, the second is the gas- 
cooling tower, and the third the air-heating tower. 

The gases pass from the producer through the super- 
heater and dust separator ; here the outgoing gas is 
partly cooled by the ingoing air and steam. The gas 
then passes through a scrubber, and is further freed 
from dust and tar before it enters the ammonia-re- 
covery tower, where the gas is scrubbed with a weak 
solution of acid liquor, which absorbs the ammonia. 
The gas passes from the top of this tower directly 
into the top of the gas-cooling tower which forms 
its own downcomer; the gas passes out of the 
lower portion of this tower ready for use. The 
water used to cool the gas rises up inside the 
gas-cooler, and then flows down through the air- 
heater, or third tower, and becomes cooled for use 
over again in the gas-cooler. It will be noticed 
that there is an absence of downcomer gas tubing 
from the ‘tops of both gas towers, and, also, that 
there are not any rising water mains from the pumps 
to the top of the towers. In this case the gas-cooler 
is so arranged that it not only forms its own gas 
downcomer, but its own rising main for the water also. 
As this water flows over the top of the gas-cooler and 
down the air-heater, it follows that one pumping of 
the water only is required as against two pumpings 
in older processes, while the heat losses from gas 
downcomers and hot water rising mains are alto- 
gether avoided, and a greater efficiency of recupera- 
tion is thereby obtained. 

Mr. Duff has, at present, under construction for an 
important firm a plant consisting of ten such gas- 
producers, with ammonia-recovery plant, capable of 
gasifying 1400 to 1500 tons of coal per week. The gas 
will be used in metallurgical operations, as well as in 
large gas engines. This plant will be the largest of 
its kind in existence, and will be capable of producing 
gas equal to nearly 20,000 horse-power. Mr. Duff is 
also engaged upon the design of a large central power 
gas plant for an important industrial centre, the 
power to be transformed into electrical energy, and 
used on a large scale in manufacturing establishments, 
as well as for private and municipal purposes. 





THE BATES HYDRAULIC DREDGER. 

WE illustrate on our two-page plate and on page 44 
a new hydraulic dredger which has been construeted 
at the Walker Shipyard of Sir W. G. Armstrong, 
Whitworth, and Co., Limited. It is built to the order 
and from the designs of Mr. Lindon W. Bates, and 
forms part of a contract for four dredgers, aggregating 
about 11,000 horse-power, which he placed with the 
above firm in 1899. The dredging and propelling ma- 
chinery was constructed by the Wallsend Slipway and 
Engineering Company, Limited. The general design 
and appearance of the vessel have been much influenced 
by its having to perform the journey to Queensland 
under its own steam. The dredging mechanism, how- 
ever, contains all the characteristic elements of the 
Bates system, with many important improvements 
on earlier specimens. One, and the most striking of 
these, is the hollow rotary milling cutter. The present 
dredger has two of them, mounted at the ends of the 
suction ‘‘ladders,” which, by means of circular tele- 
scopic joints, are so'connected to the suction of the main 
sand pump as to allow of vertical movement, and 
therefore of work at variable depths, the extreme in 
the present instance beiog 34 ft. below water level. 
Another feature is the method of disposing of the 
spoil, which is discharged through a system of pipes, 
buoyed by pontoons of an approximately elliptical 
shape, and flexibly connected by a metallic joint. 
This is a combination of a ball-and-socket joint, with 
a gimbal joint surrounding it, and is packed with a 

neumatic tube, the whole Pic ag having been 
ound much superior to the flexible rubber or leather 
joint pieces generally employed. 

The dredger is adapted for working either straight 
ahead or for dredging radially. hen the latter 
method is adopted, the vessel is anchored by one of 
two vertical anchors or spuds (to be described later) 


alternately, and is swung through the required area to 
form a channel of the desired width. 

The form of the hull, as well as the general arrange- 
ment of the machinery, are illustrated on our two-page 
ge while a perspective view of the vessel is given in 
: ig. 6 on page 44. The principal dimensions of the 

ull are : 


Length overall ... ie gens tae 

Length between perrendiculars <e 

Extreme breadth ... Pe Sais Aas 

Moulded depth ... oa aa aos 13 

Maximum dredging depth _.... sie 3t 

Draught of water... aay ies a 5 6 
And here also we may give the capacity of water 

tanks, bunkers, &c. : 


Capacities for Watcr Ballast. 


Compartment. 
No. 1 tank ... gis Ke 62 tons 
99 58 €e ae pees a yeti pe 
AE Rare ae PRA ee << ae 
A Teeny eed ius ue aa ss ae 
ae Oa fo eel iss oe a ee 
After peak ... ae ane su eu ee 
316 


Total as ace . a 
Fresh water tank in forehold ... «. 913 gallons 
Capacities for Coal at 45 Cubic Feet per Ton. 


Compartment. 
After bunker (port) ee was .. 48 tons 
* + (starboard) es ee ae 
Fore bunker (port) ic aie Seer os Oe ae 
2 »» (starboard) .., ae ia 
Total a ee. ge 
Forehold (starboard side) ... 10,400 cub, ft, 


The machinery (in addition to the usual auxiliaries) 
comprises the sand pump; the main engine driving the 
latter, and also, through reversing bevel gears, the two 
propeller shafts; two compound engines for driving 
the cutters ; a hoisting engine for raising and lowering 
the suction ladders ; a similar engine for raising and 
lowering the spuds; and a Worthington pump for 
supplying filtered water under pressure to all bearings 
placed in the water, so as to exclude sand and grit 
from the working surfaces. 

The cutter (Fig. 7, et seg., page 44) consists of knives 
riveted to rings at the top and bottom, which are iden- 
tical in shape, so that the cutter may be revereed when 
one end is worn. It is 6 ft. 14 in. in diameter over all by 
4 ft. high. The knives are pressed hydraulically from 
g-in. plate, and this method of making them has been 
found very satisfactory. The cutter is bolted to the end 
of the suction pipe, and the whole system is keyed ona 
vertical spindle, and revolves in a heavy cast-iron bear- 
ing made in three parts, lubricated with water under 
pressure, and easily taken up when worn, without dis- 
turbing the cutter. A heavy cast-iron bend, provided 
with a thrust bearing for the cutter spindles, forms 
the connection between the cutters and the suction 
ladders. These are heavy box girders of square sec- 
tion, the bottom plate being thicker than the rest to 
allow for the greater wear to which it is subject. 
The whole construction is extremely strong and 
rigid, and also offers exceptional facilities for at- 
taching the bearings, &c. Each ladder is sus- 
pende by a aged of cast-steel brackets from two 
trunnions bolted, respectively, to the side of the well- 
way, and a central upright in the back of the same. 
The common axis of the trunnions is also the centre 
line of the circular telescopic joints, by which the 
movable connection between the suction ladders and 
the fixed suction pipe in-the hull is made. A counter- 
shaft, driven by the two cutter engines through spur 
gearing, passes through the trunnions, and drives the 
longitudinal ladder shafts by means of mitre gears, 
which, owing to the geometrical relations between 
ladders and trunnions, are always in correct gear, in 
any position of the ladder. The ladder shafts are 
secured in bearings bolted to the tops of the ladders, 
and, through bevel gearing, enclosed in sand-tight 
casings, drive the cutter spindles. The ladders are 
raised and lowered from a hoisting engine of special 
design, by means of wire rope and tive sheave blocks. 
This engine, in addition to the two ladder hoisting 
drums, has a drum for the bow spud, two drums for 
the lines by which the dredge is hauled ahead or 
swung radially, and two winch heads. For swinging 
the dredge, two lines are led, over sheaves provided on 
the outside of the bends above the cutters, to anchors 
or piles. A distance-piece between the ladders ties them 
together in a horizontal sense, whilst it permits them 
to rise or fall independently within certain limits. 

The telescopic joints, already mentioned, are of 
square section, and are connected by a Y piece, 
changing to a cylindrical shape, with the main suc- 
tion pipe, 33 in. in diameter. This, as well as the 
discharge pipe, is of steel, and riveted, and so arranged 
that, when worn, it may be turned through 180 deg. 

The centrifugal pump. is of the double inlet type, 
and has a casing in five pieces, thus permitting the 
renewal of parts exposed to different wear, at different 





times. The runner is of cast steel 6 ft, in diameter, 



















































































ae RT NT RTRLARUEN OY RIS 











44 


ENGINEERING. 


[JAN. 11, 1901. 








DETAILS OF 


eee mm ewww moons coon yh 








3--- az 
S 


ae ee © ee ee 





'; yy 
— a 
N 

! 

! 

' 

| 





——=-f-4 


1 
' 
Sal 
' 
* 


lt OR} el AB 


S 


- 


Minti —++--4E-- 9% 


| 

i 
a | 
| 


=: 


1 
\ 
1 
H 
! 
H 
aaa, Pee 


—— 


~ S 

















-5 1% to Bottony of Erufe - 





-4---+- 


+ 


panne 
i ' ox 
H 
~ 
& 


~~ 3 EDU" 
3-4} Duu----® 





z 
@ 


+ 
i 
H 

—— 

2% Betweerv Faces -— 


13% 
32 


1jRad-+ 


—_ ' 
n 
—_——— 


> 
} 
/ 
CY 
*, 
<a 
Actas csi alee 











and has eight vanes of a double-curved shape, the 
tangent at the outside end of the vane being radial. 
The stuffing-boxes on the main pump spindle are pro- 
vided with lantern bushes, and supplied with water 
under pressure from the pump already mentioned. 
The pump is further fitted with a large steam ejector 
for priming. 

The main engine is of the triple-expansion type, 
with variable cut-off, the cylinders being 18 in., 30 in., 
and 50 in. in diameter by 30 in. stroke (Fig. 4), and is 
capable of developing 1500 indicated horse-power when 
running at 150 revolutions per minute. It is provided 
with a Pickering governor so adjusted as to come into 
action when a certain speed is exceeded, the object being 
to prevent racing. By two three bevel-clutch gears of 
the usual type, this engine (which is, of course, non- 
reversible) drives also the twin screws. Steam is 
supplied to all engines on board from four Babcock 
and Wilcox boilers, with three furnaces each, and 
having a total combined heating surface of 11,400 
square feet, with a total grate urea of 284 square feet. 
The boilers are adapted for using Queensland coal. 

A feature of this, as of all Bates dredgers, is the 
spud, two of which are provided at the stern, and one 
forward, just abaft the end of the wellway. They are 
spars of Oregon fir, 24 in. square, guided in well- 
ways built into the ship, and fitted with cast-iron 
shoes having renewable cast-steel points. The lifting 
lines are attached to these shoes, and are suitably led 
—in the case of the bow spud to the drum on the 
ladder hoist already mentioned ; in that of the two 
stern spuds, to drums on a separate winch engine, 
which, in addition, has drums tor hauling lines, and 
winch heads. 








The whole of the dredging and navigating mechanism 
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CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LIMITED, ENGINEERS, LONDON. 
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is controlled from a large operating-room, placed on 
the upper deck at its forward end. Besides the steam 


steering gear, and ship’s = of the usual kind, | 


it contains levers for controlling the ladder-hoisting 
engines; vacuum and pressure gauges, connected re- 
spectively to the suction and discharge of the main 
pump and indicating the amount of work done by the 
same ; and a telephone in connection with another on 
the end pontoon of the discharge line. Electric alarm 
bells and three whistles of different notes are also 
provided for communicating signals to the hands in 


| charge of the ladder hoist, the cutter engines, and the 
| speed hoist. , 

The position of the line of discharge pipe is con- 
| trolled on end pontoon of special design, presenting 
‘some interesting features. For handling the shore 
| pipe, when such is being used, it carries a crane and a 
| winch, and to provide the necessary buoyancy, its 
| ground plan is a T. When the spoil is discharged 

into the water, the hydraulic distributor already men- 
tioned is used, and mounted opposite the end of the 
discharge pipe. It consists of a vertical wedge-piece, 























supported by roller brackets on two horizontal guides. 
On these it may be shifted to either side of the centre 
line of the discharge pipe. The discharge liquid may 
thus be deflected to either side in vacielie ratio, and 
an unbalanced reaction set up, which swings the end 
pontoon, and with it the whole discharge line, to one 
side or the other, according to the position of the 
wedge-piece. At the same time, this—in whatever 
position—takes up the axial thrust of the discharge 
jet, and keeps the pontoon line taut. 

When the dredged material is to be deposited on 
shore, behind a bank or training wall, the ‘baffleplate 
is dismounted, and its place is taken by brackets 
which serve as supports to the first length of shore 
pipe, whieh is hung in slings from the derrick already 
referred to. It is connected to the floating pipe by 
armour-covered rubber hose secured with straps. 

The use of an unusually long discharge pipe line is 
contemplated, and is called for by the local conditions 
prevailing in the Fitzroy river, for whose improve- 
ment the dredge has been specially designed. The 
Fitzroy is one of the most important rivers in Queens- 
land, and draining, as it does, a watershed of about 
50,000 square miles—-most of which area is within the 
tropics, and subject to heavy rainfalls—it is liable to 
considerable floods. These are to some extent miti- 
gated by the existence of a natural bywash running 
behind the City of Rockhampton, which checks any 
sudden rise of the river beyond 34 ft. a.d., and 
is the cause of the remarkable uniformity of the 
high-water marks during the different floods to which 
Rockhampton has been subject. 

A number of corrective works had been carried out, 
and sufficient dredging done to maintain a depth of 
15 ft. at high water neap tides over the bar. The 
enterprising Harbour Board, however, were anxious 
to make the port accessible to ships drawing 20 ft. 
at all times, and to rectify the river in a thorough 
manner. Accordingly, Rockhampton was one of the 
ports of Queensland on which Mr. Bates was requested 
by the Government of that Colony to report, with 
a view to applying his dredging system to their 
improvement, and the chairman of the Board, 
Mr. William Burns, has watched construction in 
the interest of the Board. After devoting a con- 
siderable amount of time to antying such data as 
could be consulted in Europe, Mr. Bates completed 
his investigation by visiting a number of ports in the 
Colony and conferring with the local authorities. The 
result was a report presented to the Colonial Govern- 
ment in December, 1898. As far as Rockhampton is 
concerned, Mr. Bates proposed a a scheme for 
the correction of the Fitzroy, from —_ Bay to 
Rockhampton, to be executed by a dredging ao Bo 
substantially of the kind described in the foregoin 
notice. The contract for this was placed in the spring o 
1899 ; in the meantime, valuable experience had been 
gained in the construction of the great dredging plant 
for the Volga, which Mr. Bates was then cpr ar 
in Belgium, and all this experience has been embodi 
in the present craft. 





TWIN-SCREW COMBINED FIRE, TUG, AND 
POLICE BOAT. 

On the present page we illustrate a powerful twin- 
screw combined fire, tug, and police boat, designed and 
built by Messrs. Merryweather and Sons, of London, 
to the order of the Mexican Government, for the port 
of Vera Cruz, The vessel, which is seaworthy, is 


built throughout of best Lloyd’s- tested Siemens- 





Martin steel, and measures 80 ft. long over all (75 ft, 
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between perpendiculars), 15 ft. 6 in. beam, and 8 ft. 
deep, with a draught of 5 ft. 6 in. at the bow and 
6 ft. 9 in. astern. Steel bulkheads divide the hull into 
three watertight compartments, of which the centre 
one contains the machinery and boilers. The pro- 
pelling engines are of the twin-compound surface con- 
densing type, with inverted cylinders (10 in. and 20 in. 
by 12in. stroke) driving triple-bladed gun-metal screws, 
and of sufficient power to propel the boat at a 
speed of 10 to 12 knots, or of towing a 2000-ton 
vessel in fairly smooth water. An independent con- 
densing engine is provided of the high-pressure simple 
inverted type, with 8-in. cylinder and 9-in. bee 
which drives the circulating, air, bilge, and feed pumps 
direct off a single crosshead of novel design coupled 
to the steam piston by means of four polished steel 
rods, the circulating omg being also arranged to take 
its suction from the bilge in case of necessity. The 
condenser proper is of the ordinary surface type with 
horizontal Muntz metal tubes, the water being made 
to circulate inside the latter. A duplex donkey pump 
is also included, and the arrangement of collecting and 
distributing boxes is such that suction can be taken 
from either the fresh-water tank—provided for auxi- 
liary feed—hot-well, bilge or sea, and delivered to 
boilers, overboard, or on deck for cleaning purposes. 

The fire and salvage pump constitutes one of the 
main features of the boat, and is of entirely new and 
improved design. It is of the horizontal double-cylinder 
high- pressure type, with 16-in. cylinders, 12 in. pumps, 
and 8-in. stroke, and of a capacity to deliver over 
2000 gallons of water per minute, and of throwing a 
2}-in. jet to a height of 250 ft. The motion between 
the steam and water cylinders is transmitted direct by 
means of double bronze piston-rods arranged diagon- 
ally above and below the crankshaft, which is provided 
for the purpose of actuating the slide valves and deter- 
mining the stroke. The connecting-rods work off steel 
crossheads of novel design, coupled to both piston-rods, 
and the slide valves, which are placed above the 
cylinders, are actuated by special rocking levers 
connected to the eccentric-rods. The pumps are of 
improved double-acting type, and made entirely of 
gun-metal in one casting, the valves and the whole of 
the interior being easily and rapidly accessible for 
examination or repairs. Suction can be taken from 
either side of the vessel through special strainer 
boxes, and an independent suction connection for 
flexible pipe is also fitted on deck t> enable the fire 
engine to be used for salvage purposes or other pump- 
ing operations of a like nature. There are four 3}-in. 
gun-metal swivel delivery outlets on deck with patent 
instantaneous connections, an adequate supply of 
dividing breechings, branch pipes and cn bene 
also provided, so that twelve or more powerful fire- 
extinguishing jets may be thrown simultaneously 
when required. 

The boilers are two in numer : One of the ordinary 
cylindrical return-tube type (9 ft. by 9 ft.) for every- 
day use, and the other of Merryweather’s patent 
quick-steaming water-tube pattern, fitted with a fan 
for induced draught, and capable of raising steam 
from cold water to working pressure in eight minutes 
from the time of lighting the tire. The latter is essen- 
tially an auxiliary or emergency boiler, its primary 
fanction being to avoid delay in getting to and attack- 
ing a fire in the event of the vessel being out of use at 
the time of the outbreak. The working pressure of 
both boilers is 120 lb. per square inch, and either is 
of sufficient power in itself to drive any combination 
of machinery that could possibly be brought into 
play on board at the sametime. Independent copper 
steam connections are fitted between each engine 
and boiler. 

The boat is lighted throughout by electricity, sup- 
plied by a plant of the simple inverted direct-coupled 
type having an output of 5000 watts (77 amperes at 
65 volts). A spacious navigation bridge with suitable 
awning is placed forward of the two boiler funnels, 
and on it, in addition to a double set of reply tele- 
graphs and speaking tube communicating with engine- 
room, is also fitted a powerful 16,000 candle-power 
British Admiralty pattern electric searchlight with 
20-in. projector for policing the harbour and adjoin- 
ing littoral at night, and for illuminating fire-extin- 
guishing operations at nocturnal outbreaks. Improved 
hand-steering gear is also provided on the navigation 
bridge, and a steam winch is fitted forward to work 
the anchor. 

Suitable cabin accommodation for officers and men 
is arranged in the forward compartment of the boat, 
and the after compartment, which has special water- 
tight hinged covers to keep out the moisture, is fitted 
up as a store-room, and also contains two reels, each 
carrying its full complement of 2500 ft. of extra stout 
handwoven canvas fire hose, specially manufactured 
by the firm for use in hot climates. The vessel carries 
a suitable row-boat swung on davits amidships on the 
port side, and a very complete equipment of navigation, 
engine, and general fittings is also provided. 

The speed, fire engine, and other trials, were most 
satisfactorily carried out on the Thames under the 
supervision of Messrs. S. Pearson and Son, the eminent 








firm of contractors, who also acted as inspectors for 
the Mexican Government whilst the contract was in 
course of execution. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 28. 
Tue year ends under exceptionally favourable con- 
ditions in iron, steel, machinery, tools, and equip- 
ments. Reports received by wire to-day from Chicago 
and Pittsburg give accounts of large sales at full 
prices for early delivery. A surprising demand is 
showing itself from car builders and bridge builders. 
A month ago it was ety reiterated amon 
buying channels that prices would be depressed, an 
that a general lowering of prices would soon develop. 
This theory has become a favourite one of late in 
some quarters, and grows out of the fact that pro- 
ducing capacity is being very largely worked up. 
Five large steel sheet plants are nearly ready ; steel 
late capacity is much larger. Sheet-iron. makers 
oe put in additional rolls ; the Crucible Steel Trust 
has been rearranging its plants to work to better 
capacity ; the American Tinplate Company has not 
yet completed its far-reaching plans looking to cheapen- 
ing of tinplates; and, lastly, come the bridge steel 
makers who are reorganising that branch of trade. 
The whole industry is being placed on a new 
foundation, in which the raw material and finished 
roduct are controlled by the same concern. We 
vn reached pretty nearly the limit of reorgani- 
sation in the steel industry, and it is difficult to 
say just how much permanent advantage has 
been gained. The danger now threatening is from 
outside capital. There is room for opposition, espe- 
cially in basic steel, because the supplies of basic 
ig and basic ore are more available than Bessemer. 
here are probabilities of a steel rail mill being built 
in Alabama. Some time ago the question of a steel 
rail mill built by railroads for the supplying of their 
own wants was mooted, but nothing appears’ to have 
come of it, because of the difficulty of obtaining 
control of ores. Besides, the present steel rail capa- 
city is in excess of demands, and the export demand 
does not take much. It takesa large demand to make 
an impression on a mill built for 3000 tons of rails a 
day. The whole tendency is towards greater units. 
This is demonstrated at Pittsburg more than else- 
where. The new incoming capacity is threatening 
the old. The entire capacity of twenty years ago is 
threatened to be carried to the scrap pile. The new 
methods involve economies not dreamed of in the old. 
With the turn of the year a large volume of busi- 
ness will be presented for acceptance covering all sorts 
of railroad equipment and rolling stock, bridgework, 
shipwork, engines, boilers, and machinery work. The 
mnt, Sori of the market is strong, and the buyers feel 
that there is a good deal of risk in waiting long after 
January 15. The Government contract work will be 
an important item. 
PHILADELPHIA, January 4. 
Industrial managers consider that the chances for 
doing more business, and at better margins this year 
than last, quite promising. A year ago the highest 
level of prices was reached in the United States. 
Since then prices have been receding under increasing 
production and greater organised control over produc- 
tion, aided by more conservative policy among manu- 
facturing, commercial, and financial interests. There 
are some reasons at present for saying that the lowest 
level of prices has been reached, and that there are 
agencies at work which will lead to higher prices for 
many commodities, and higher rates on freight traffic. 
But it would be straining a point to assert this 
unqualifiedly, and it would be dangerous to intimate 
that this upward tendency would, and will, act on all 
commodities. So many new influences have recently 
entered the complicated problem, that it is im ible 
to forecast, and unwise to do more than to keep in 
mind all the visible factors. The greater abun- 
dance of capital has been heretofore pointed out, 
also the organisation of so wos f industries by which 
rash competition is restricted. The upward ten- 
dency felt may be rather potential than actual, 
and may be cancelled later on by increasing capa- 
city towards which so much energy is straining. 
But the possibility of higher prices is being kept in 
sight by those who are most familiar with the 
ups and downs of American industrial progress and 
American markets. It would appear that the increas- 
ing facilities would certainly take care of any probable 
demands, but one thing needs to be kept clearly in 
mind just now that, whereas a year ago every con- 
sumer had big contracts placed for material for future 
requirements at this time, future requirements are 
covered to a much less extent. On the other hand, 
there are much heavier requirements to be covered 
now than a year ago—requirements which have been 
developed by the progress of the past year. It is, 
therefore, dangerous to assume the rdéle of a trade 
rophet at this time, As a sign of the times, it is to 
mentioned that the steel railmakers, especially the 
Pittsburg people, are talking of a 2 dols. or 4 dols, 





advance within a month. The bridge iron and steel- 
makers have also been informally discussing an ad- 
vance on home consumers. The Bessemer pig pro- 
ducers have notified their workmen in the Shenango 
and Mahonny Valleys of a reduction in wages. The 
Carnegie Company have notified their 14,000 work- 
men that wages will stand another year where 
they are. No general reductions will be attempted. 
Advices from all over the West make it appear 
that all classes of consumers of iron and steel 
products will scon begin contracting for sup- 
plies. Quite a number have already done s0, in 
fact. If there is any weakness in the market it is 
not in sight, but eventually the enormous expansion 
of works must count. Independent concerns, at- 
tracted by fair prices and enlarging markets, are 
showing themselves, and there will be no end to 
enterprise of this character. The bituminous coal 
trade is very active, and never in the history of 
American coalmining were there so many mine3 being 
opened, or as much railroad building into new coal 
territory. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was resumed after 
the holidays last Thursday, when there was a marked 
de of slackness and prices were weak. Scotch iron 
fell 1s. 6d. per ton, and business was done at the decline, 
but not more than 2000 tons changed hands in the fore- 
noon. The settlement prices were: Scotch, 57s. 14d.; 
Cleveland, 493. 6d. ; Cumberland hematite iron, 63s. per ton. 
The market on Friday forenoon was again flat, and about 
4000 tons changed hands at a further reduction. Scotch 
warrants, to which business was confined, fell 1s. 3d. to 
553. 9d. per ton buyers, and Cleveland was q oted 74d. 
per ton down at 483. 9d. sellers one month. In the 
afternoon about 5000 tons were dealt in, and at 55s. 6d. 
per ton sellers, the price of Scotch iron showed a loss on 
the day of 1s. 9d. per ton. On that day Messrs. William 
Baird and Co. announced, for Nos. 1 and 3 Gartsherrie 
and Eglinton pig iron, a reduction of 7s. per ton. 
Other makers were affected to reduce their quotations in 


sympathy. The market was rather easier on Monda 
forenoon, when about 10,000 tons were dealt in. Scotc 
fell 44d. per ton and hematite iron 14d. per ton. In the 


afternoon some 5000 tons changed hands, and prices were 
steady. Scotch iron was sold at 52s. per ton for the end of 
the year. The settlement prices were: 553., 483. 6d., 
and 62s. 13d. per ton. On Tuesday forenoon from 7000 to 
8000 tons were dealt in at the warrant market. The tone 
was much better, Scotch rising 84d. per ton, and hematite 
iron 74d. In the afternoon about 10,000 tons of warrant 
iron changed hands, and the market developed a very 
wg | tone. Scotch iron closed 2s. per ton up on the 
day, Cleveland 1s. 1d., and hematite iron 1s. 44d. per ton. 
The settlement prices were : 57s., 493. 9d., and 633. 6d. per 
ton. At the forenoon market to-day some 12,000 tons 
of pig iron were sold, and the price, after opening strong, 
reached to 56s. 8d., being a drop of 5d. from last night. 
In the afternoon 7000 tons were dealt in, and the prices 
were better, both Scotch and Cleveland being up 3d. per 
ton. The settlement prices were 563. 10}d., 493. 44d., 
and 63s. 44d. per ton. The following are the quotations 
for No. 1 makers’ iron : Clyde, 71s. ; Gartsherrie, 71s. 6d.; 
Calder, 753.; Summerlee, 76s. 6d. ; Coltness, 81s ; Lang- 
loan, 823. 6d. per ton —all the foregoing ship ab 
Glasgow ; Glengarnock (shipped at Ardrossan), 71s. 6d.; 
Shotts A ems at Leith), 75s.; Carron (shipped at 
Grangemouth), 783. per ton. Here are the shipments of 
pig icon for all Scotch ports for the week ending last Satur- 
day: To India, 167 tons ; to eg © 348 tons ; toGermany, 
327 tons; to Holland, 150 tons; lesser quantities to other 
countries ; and 1635 tons coastwise. The total shipments 
for the week were 2992 tons, against 9295 tons in the corre- 
sponding week a year ago. For the year 1899 the shipments 
amounted to 274,479 tons, against 322,921 tons, The New 
Year was started with a stock of 63,300 tons in makers’ 
yards, against 31,700 tons last year. Business with con- 
sumers has been quite idle during the week, and as usual 
several makers took advantage of the stoppage of con- 
sumption to damp down furnaces for repairs. There 
were 72 furnaces in Scotland blowing last week, 
against 84 at the same time last year. No busi- 
ness was done in Scotch hematite iron, owing to 
the naga sc of the steel works for the annual 
holidays. essrs, Baird’s tactics of reducing their 
prices by 7s. per ton took the trade age anager d by 
surprise. As some of the firms assert that they cannot 
produce at a profit, it is more than likely that a number 
of blast-furnaces will be blown out, in which case a con- 
siderable amount of coal will be thrown on the market. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 70,402 tons yesterday afternoon. 


The Coatbridge Iron Trade.—The iron trade in the 
Coatbridge district has not been so serious for the past 
quarter of a century. On Monday morning not a single 
works resumed operations after the New Year holidays. 
Never in the most depressed time in the memory of 
the oldest workmen have the works been closed at this 
season for more than a week. No guarantee is given as 
to when the; works will resume, but it is thought 
that fully a week will elapse. As to the cause, the 
price of coal is the main reason. The coal agents are 
offering coal at 12s. per ton. This is a reduction 
of fully 23. since the works — The iron makers 
are confident that 2s. more will be made by the end of 
the week, as the coal travellers show a tendency to cut 
the prices. Another reason as to why the works have 
not started is the fact that thousands of tons of strips, 
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especially of the broad sizes, are being imported into 
Coatbridge to the various tube works at prices that quite 
paralyse the local manufacturers. To meet this they say 
the price of coal must be further reduced. 


Lanarkshire Steel Trade.—Last Tuesday not a single 
steel works in the county of Lanark had resumed opera- 
tions after the New Year holidays, but very shortly they 
will be in full activity, although prices will be serious! 
reduced. Messrs. David Colville and Sons have reduc 
the prica of steel 103. per ton. 


Messrs. Lloyd and Lloyd in Coatbridge.—A Coatbridge 
correspondent says that the well-known firm of Messrs. 
Lloyd and Lloyd, tube manufacturers, Albion Tube 
Works, Birmingham, have just acquired the Clydeside 
Tube Works, Coatbridge. The workshave only beenerected 
quite recently, and are fitted up with the most improved 
machinery, especially that — in making cold-drawn 
tubes. Messrs. Lloyd and Lloyd are the most extensive 
tubemakers in England, and have lately been importing 
large quantities of strips from Scotland, which they use 
for some of their special class of work. The acquisition 
of the Coatbridge works will obviate the necessity of pay- 
ing a heavy freight on this iron when the works are in 
full swing. The number of men employed will be very 
greatly increased. : 


Large Shipbuilding Order: Seven Steamers for One 
Company.— Messrs. Donald Currie and Co., managers of 
the Union Castle Steamship Company, Limited, are 
reported to have placed orders on the Clyde for no fewer 
than seven large steamers of great power for the trade 
between Great Britain, the Continent, and South African 
ports, and between America and South and East Africa, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Electric Power (Yorkshire) Company.—The Leeds 
Chamber of Commerce, on Thursday, a resolution 
to the effect that, after considering the Bill for incor- 
porating and conferring powers upon the above company, 
16 was to the interests of the commercs3 and industries of 
Leeds and the West Riding that central power stations 
should be established for the generation and distribution 
of electric power at a minimum cost to motive and all 
manufacturing purposes, and that the Chamber was 

repared to ea this principle by evidence before 

arliamentary Committees, 


New Local Companies.—The registration is announced of 
John Wood and Sons, Limited, with a capital of 50,000/. 
in 12, shares (25,000 preference) to acquire the business of 
steel manufacturers, rollers, tilters, and forgers of steel, &c., 
carried on by Messrs. John Wood and Son, at Wisewood 
Steel Works, Malin Bridge, Sheffield. The first directors 
are Joseph Wood and William H. Wood, each of whom 
may retain office till death or resignation, and ma 
ager a successor by deed or will. The Bradley Star 

ap Company, Limited, has been registered with a 
capital of 30002. in 107. shares (twelve founders) to manu- 
facture and deal in taps in accordance with the inven- 
tion of William Bradley, and to carry on business as 
brassfounders, mechanical engineers, ironmongers, and 
plumbers. 


Mr. B. Pickard, M.P., on the Railway Coal Contracts. 
Fre nag, Mo a meeting of the Yorkshire Miners’ Asso- 
ciation on Monday, Mr. B. Pickard, M.P., said he was 
astonished to find that the colliery owners in Yorkshire 
and Derbyshire had acceded to the demands and threats 
of the railway companies, and had given to these com- 
panies, who were well able to pay, concessions which 
they either could not or would not give to the general 
consuming public. This was not fair to the general 
public nor the workers, because for many years there 
companies had got coal at less than its real value. What 
the object of the colliery owners could be one scarcely 
dare put into words, but if they thought that such con- 
cessions would in any way help them in their arguments 
a reductions of wages, they would be very much mis- 
taken. 


South Yorkshire Coal Trade.—The New Year’ has 
opened with a fair amount of business, though the refusal 
of the coalowners to grant to manufacturers generally 
the concessions which have been obtained by the railway 
companies is causing a great amount of dissatisfaction. 
The Midland Company have only contracted for a three 
months’ supply at 14s. per ton, the Great Central and 
North-Eastern roige obtained their supplies for the 
same period at 13s, 6d. per ton. This, it is considered 
by local manufacturers, should form the basis of their con- 
tracts, but the collieries are demanding, on an average, an 
advance of 1s. per ton on these figures. Generally speak- 
ing, the demand is steady, a decided impetus having 
been given to the house-coal market by the frosty weather 
of this week. 


_Iron and Steel.—The year has opened with a very con- 
siderable slump in prices for certain classes of fuel and 
material. Sheffield manufacturers are receiving quota- 
tions from merchants in London, Birmingham, and Man- 
chester for bars and merchant iron, Swedish Bessemer, 
and Bessemer slabs and billets, which are very astonish- 
ing having regard to the state of the metal market at the 
close of ‘last year. These metals have been imported 
both from America and Germany, the competition from 
the latter country being comparatively new. Ib is an 
open question whether the material will be suitable 
to the Sheffield trades, but the prices are so far below 
the quotations of Sheffield makers that manufacturers 
are being tempted to give it a trial, and in the meantime 
they are a placing their usual contracts for for- 
ward delivery. The crucible steel trade has opened very 
quietly indeed, and the output has been severely restricted 


on account of the still high prices of fuel. The snowfall 
in London and other parts of the country has caused a 
very large demand for shovels, and makers are kept fully 
employed promptly executing orders. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change ; the tone of the market 
was more cheerful than for months meer and a very large 
business was done. Consumers of pig iron, who have 
been holding off for a long time, had evidently concluded 
that _— were not likely to fall further, and they 
placed orders very freely. A more favourable view of 
the future was taken, and many inquiries on forward 
account were reported. The better accounts from 
America had a beneticial influence on the market. No. 3 
g: -b. Cleveland pig iron was quoted 493. for prompt 
.0.b, delivery, and a gocd deal was disposed of at 
that price. No. 1 was 503.; No. 4 foundry, 48s.; grey 
forge, 47s.; and mottled and white, 46s, 6d. ‘or 
East Coast hematite pig iron quotations varied consider- 
ably. Several makers asked 693. and merchants 67s. 6d. 
for Nos. 1, 2, and 3; but such rates were not listened to 
by buyers. As low as 653. was named. Rubio ore was 
nominally 17s. To-day there was again a good business 
doing, and Cleveland pig-iron was advanced : No. 1 being 
put at 50s. 6d. ; No. 3, 49s. 6d. ; No, 4 foundry, 43s. 6d. ; 
grey forge, 47s. 6d.; and mottled and white, 47s. The 
eneral market quotation for mixed numbers of East 
oast hematite pig was 65s. Middlesbrough warrants 
were steady at 49s. 3d. cash buyers. 


Manufactured Iron and Steel.—Competition in the 
manufactured iron and steel trades is not so keen as it 
was, foreigners having, toa great extent, been shut out 
by further reductions for some descriptions. Common 
iron bars are now 7/. 10s.; best bars, 8/.; steel hoo 
8/. 103.; and steel sheets, 9/.—all less 24 per cent. dis- 
count. Other quotations are not altered. The North- 
Fastern Steel Company are about to commence the manu- 
facture of girders. 


Blast-furnacemen’s Wages.—The ascertained price of 
No. 3 Cleveland pig iron for the last quarter of 1900 is 
673. 7.90d. md ton, as against 69s. 6.48d. for the preceding 
quarter. The ascertainment carries a reduction of 2} per 
cent. in blast-furnacemen’s wages, 





Coal and Coke.—Coal is rather quiet with little change 
in price. Coke is very abundant and weak in price. 
| Shipments are on rather a heavy scale. Good _blast- 
. urnace qualities are now obtainable at 16s, 6d. delivered 
| here. 





| Captain J. J. Swan’s Successor.—The directors of the 
| Cargo Fleet Iron en se have appointed 
| Mr. J. J. Burton, who has m connected with the con- 
| cern for thirty-three years, commercial manager to the 
|company. The yey ene has been made in conse- 
| quence of the death of Captain Swan, who was managing 
director of the undertaking. The directors of the firm 
| have decided not to fill up the late Captain Swan’s place 
as managing director. 








SrwerR VENTILATION. — An advance has been made 
in the very difficult subject of sewer ventilation by the 
introduction, by Messrs. J. Stone and Sons, of Dept- 
ford, S.E., of a new system, in which the escaping 
sewer gases are thoroughly washed in water before 
being allowed to escape into the atmosphere. The ap- 
paratus comprises a tank in which is a small injector 
operated by water from the mains, and so fixed in the 
tank that it isalwayssubmerged. The injector is provided 
with cones at which it draws in gas from the sewer, 
and also water from the tank, together with fresh air 
from the outside. The effect is that the sewer gas is 
thoroughly washed and also diluted, so that it can finally 
be discharged into the street without danger or nuisance. 
Bacteriological experiments have shown that nearly all 
the organisms are removed from the gases, while a twelve 
months’ practical treatment at a troublesome sewer at 
Deptford has given every satisfaction. The amount of 
water used is not ga and can afterwards be used 
for sewer flushing. There are many places where such 
an apparatus is badly needed, and where its introduction 
would be a boon to the inhabitants. 


Harttepoot Docks.—A meeting of a deputation which 
visited York in November with reference to improve- 
ments which the North-Eastern Railway Company pro- 
poses to make at Hartlepool Docks, was held on Tuesday, 
the 8th inst., at West Hartlepool, the Mayor in the chair. 
A proposal to convert the Victoria Dcck at Hartlepool 
into a tidal harbour, and to erect along the north-east 
= of this —— coal a ot ait By omy Nag 
shipping appliances, was generally approved ; but it is 
to Ge poete out to the North-Eastern directors that the 
discharging of timber in the Victoria Dock being done 
away with, the whole of the traffic will be transferred to 
the new branch dock which it is propoeed to provide at 
West Hartlepool. Moreover, in its construction it will 
destroy two existing berths in the central dock, so that 
the net gain will be very small. The deputation, there- 
fore, decided to suggest that another waterway should be 
made on the north side of the ate owe new branch 
dock, so that vessels might be berthed there. Exception 
is taken to a pro to do away with the entrance to 
the timber ponds from the Hart dock, and suggestions on 








this point are to be made to the directors. 





NOTES FROM THE SOUTH-WEST. 


Soe steam coal trade has shown little change. 
Many firms are — with old contracts, and there 
has not been so much buying of free coal as had been 
anticipated ; the best steam coal has been making 20s. to 
21s. per ton, while secondary qualities have made 18s. to 
193. 6d. per ton. In the house coal trade previous rates 
have been about maintained ; No. 3 Rhondda large has 
been making 17s. 6d. to 18s. 6d. per ton. Patent fuel has 
been quoted at 18s. to 21s. per ton. 


Birmingham and the Bristol Channel.—The Worcester 
Chamber of Commerce discussed on Wednesday the 
Birmingham and Bristol Channel Ship Canal project, 
which is now under the consideration of the Birmingham 
Town Council. A letter on the subject was read from 
Mr. Chamberlain, in which the Colonial Secretary said 
that, assuming that expert’s advice was favourable, he 
saw no objection to corporations, representing com- 
munities which would be benefited by the canal, makin 
grants in aid of it. The Chamber, after discussion, pasee 
a resolution expressing a hope that the municipalities 
interested would make the necessary inquiries at once. 


New Graving Dock at Barry.—It is understood that 
a contract for the construction of the new graving dock 
at Barry has been let to Sir Weetman Pearson and Cv., 
of London, and that the work will be commenced at an 
early date. 


Taff Vale Railway.—Another meeting of Taff Vale 
railwaymen was held at Penarth on Sunday, when a reso- 
lution was - passed + 4 the Taff Vale Railway 
Company to dismiss the men imported during the last 
strike, to re-employ all those who came out on strike, 
and to state whether the directors agree to the principle 
of a conciliation board. Failing the company’s acquies- 
cence, the men resolved to call upon their society to give 
effect to their determination to form a conciliation board. 
Mr. J. Holmes, the men’s organising secretary, denied 
that another strike was imminent. 


Barry.—The exports (principally coal and coke) from 
Barry Docks last year amounted to 7,226,285 tons, while 
the imports were 255,280 tons. In 1899 the exports were 
7,223,669 tons, while the imports were 252,053 tons, 





Exectric TRACTION AT SUNDERLAND.—The Tramways 
Committee of the Sunderland Town Council held a 
special meeting on Thursday, the 3rd inst., to consider the 
question of extending the new electric system. A state- 
ment was laid before the members, showing that while 
there had been a heavy loss on horse traction, the gain on 
electric traction was so great that, after allowing for the 
first loss, the profit amounted to 38277. It was decided 
to recommend the Town Council to extend the Roker 
section, and also the Hendon route; the latter will serve 
a large new area by a circular line. 

Water Suppty or WoLverHAMPToN.—A public meet- 
ing was held in the Agricultural Hall, Wolverhampton, 
on Monday night, to take into consideration the promo- 
tion by the Town Council, in the next session of Parlia- 
ment, of a Bill to authorise the Town Council to construct 
additional water works, to raise further money for the 
purpose of its water undertaking, to extend the limits 
for the supply of water, and to make additional provisions 
in regard to the undertaking generally, The Mayor pre- 
sided. Mr. Alderman Marston explained the objects of 
the council in desiring to promote the Bill. Altogether, it 
was propored to expend about 200,000/. on new works, 
which would include new wells at Worfield, a new reser- 
voir at Tettenhall and Goldthorn Hill, improving the 
works at Cosford, and making a tramway from that place 
to the Great Western Railway at Ruckley. Should the 
works be carried out, the water works capital would 
amount to about 489,000/., but it was believed that even 
on that increased amount a profit would be made. A 
good deal had been said with regard to the Birmingham 
new Welsh water scheme. The Wolverhampton council 
had power to ask, under certain conditions, for a supply 
of water from the Birmingham works ; but the cost would 
be prohibitive. The town clerk said it was proposed to 
spread the repayment of the 200,000/. over a period of 
sixty years. The Mayor moved a resolution in favour of 
the Bill, and this was seconded and carried. 





Prizes ¥oR Or. Enoings AND Ick-MAKING PLANT.— 
The Royal Agricultural Society of England will hold 
trials of oil engines in connection with the Cardiff Show, 
which will take place at the end of June of this year. 
There will be two prizes of 40/. and 20/. oy mae for 
portable oil engines not to exceed 15 brake horse-power, 
and similar prizes for agricultural locomotive oil engines 
not to exceed 20 brake horse-power. There will be trials 
at full load, half load, and light. The points to which the 
special attention of the judges and engineers will be par- 
ticularly directed are: 1. Simplicity, workmanship, and 
durability, combined with facilities for repairs. 2. 
Economy in getting to work and attendance. 3. Con- 
sumption of oil and circulating water. 4. Governing 
power and uniformity of speed. 5, Efficiency. 6. Cost. 
7. Weight, compared with power. 8. Facility of trans- 
port, and stability. 9. Arrangements and capacity for 
carrying oil and circulating water. 10. (Claes IT. only.) 
Facility of starting, steering, and turning. Trials will 
also be made of emall ice-making plant suitable for a 
dairy, the output not to exceed 4 cwt. in ten hours, and . 
for these machines a prize of 15/. is offered. Entries of 
any of these prizes must be made on, or before, Friday, 
March 15, accompanied by a deposit of 10/. for each 
entry, which will be forfeited if the implement is not sub- 
mitted for competition. Forms can be obtained from the 
Society, at 13, Hanover-square, London. 
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THAMES STEAMER TRAFFIC. 


Tue Thames steamboat traffic question is again 








60 | attracting attention, and there appears a possibility 


For a little time past 
there has been no Thames steamer traffic ; and, 
indeed, for years the service has been in a very 
dilapidated state. Time was, even in the winter, 


when the river was largely used as a highway, the! 





number of boats running between Woolwich and 
Chelsea being considerable. That, however, was 
before district railways, tram-lines, and omnibuses 
had brought competition to what it now is; and, 
also, when tides ran less swiftly and the water 
stayed longer in the river. More extensive dredg- 
ing in the lower reaches, the making of the Thames 
Embankment, the improvements in the founda- 
tions of bridges, and other modern alterations of 
the waterway, have resulted in an unimpeded 
ebb and flow. Now the tide scours up with 
a rush, turns immediately, and the water is 
gone as suddenly as it came, leaving an almost 
empty bed of mud and ballast for the greater 

rt of the day. It is difficult for the modern 

ndoner to realise what the Thames was in the 
days when old London Bridge, with its blocked-up 
arches, acted as a partial weir or dam, so that the 
rise and fall in the reaches above was inconsiderable. 
London has almost been robbed of her river by 
modern improvements ; whether it will be restored 
to her by a still further improvement, and the 
daring scheme of a French engineer to put a half- 
tide weir and lock at Gravesend will be carried 
out, is doubtless a matter for a future generation 
to settle. In a future article we shall further con- 
sider some other works of this class, 

It will be remembered that some time ago a com- 
pany, of which Mr. Arnold Hills, of the Thames 
Tron Works, is the moving spirit, bought up the 
existing fleet of Thames passenger steamers ; and 
for some time past endeavoured to improve the 
service. Many of the boats that now exist are 
unfitted to meet modern demands. For instance, 
there is the old Citizen A remaining. Of course she 
is not running now, because at present the Thames 
is steamerless ; but, we believe, she is still accounted 
fit for service. This vessel, so far as we can trace 
her identity, was built in 1842, and was running 
during the Exhibition of ’51, when she was a 
favourite boat. Mr. Hills, however, as he states in 


~l1a recent letter to the Times, ‘made an effort to 


improve the service, and during the last four years 
spent no less than 50,0007. It is a good deal of 
money, but not sufficient to bring the service up to 
the required pitch of excellence in view of the 
manner in which the fleet had been allowed to run 
down. Mr. Hills, however, built three new craft 
—the Alexandra, the Boadicea, and the Cleopatra 
—which are excellent vessels of their kind. 

Unless, however, the design of boats now in 
existence can be improved, we fear there is not 
very much hope for a prosperous Thames steamboat 
service, in spite of the past success of the river as 
a popular highway for passengers. What is wanted 
in the present day of railway and road competition, 
and with a public in a much greater hurry than 
that of forty years or so ago, and also trained to 
more luxurious ways, is a superior class of boat: 
faster, and more comfortable both for summer and 
winter work. It is, moreover, not only the boats 
that need improving ; the state of the river itself 
and its approaches also demand attention. 

In the early part of last year a proposal was 
made that the Corporation of London and the 
London County Council should join in establishing 
an adequate steamboat service. The Rivers Com- 
mittee of the latter body were considering the 
matter, and the Thames Conservancy were com- 
municated with in an informal manner to ascertain 
their view in regard to handing over the river piers 
to the County Council. For the Corporation a 
special sub-committee of the Bridge House Estates 
Committee was appointed to inquire and report to 
the Common Council ; and the first business was to 
write to the Conservancy, asking them not to come 
to a decision regarding the piers until the Corpora- 
tion had had an opportunity of expressing its 


views on the matter. To this the Conservancy 
Board willingly agreed. 
In the meantime a difficulty arose. The legal 


advisers of the Corporation expressed a very de- 
cided opinion that it would not be possible to apply 
the Bridge House revenues to steamboat traflic. A 
conference was, however, arranged with the Rivers 
Committee of the London County Council, and, as 
a result, it was stated that the Council intended to 
apply to Parliament for powers to proyide an 
adequate steamboat service on the river. The 
Rivers Committee suggested, on behalf of the 
Council, that the Corporation should join in the 
Bill, and contribute to the expense. The Bridge 
House Estates Committee had, however, no power 
to act of themselves, and asked that a formal 
suggestion should be sent from the Council to the 


































































era Praitesiaamantihinn ee 


50 


ENGINEERING. 








[JAN. IJ, 1901. 








town clerk. A letter was, accordingly, forwarded by 
Mr. Gomme, the clerk to the County Council, on 
November 6. In this letter the Corporation was 
informed that a Bill was to be introduced by the 
County Council in the next Session ; and it was pro- 
posed that the Corporation should be given power to 
contribute towards the cost a sum of 500,000/., 
which was to be handed over to the Council. In 
the event of this distribution being made, the 
County Council and the Corporation were to 
jointly a the committee of management of 
the steamboat service. 

Probably few members of the County Council 
were very sanguine that these terms would be 
accepted readily. For the ancient and dignified 
Corporation of London to hand over half a million 
sterling for the privilege of being towed humbly in 
the wake of the aspiring body at Spring Gardens 
was not likely to recommend itself to the City 
Fathers. However, the suggestion was most 
promptly considered by them, and a letter was 
sent asking what proportion of representation on 
the managing committee would be allotted to the 
Corporation. To this Mr. Gomme replied, asking 
for an explanation of a sentence in the last-named 
letter. 

At this point the sub-committee of the Bridge 
House Estates broke off negotiations with the 
County Council, and reported to the Corporation 
that they were of opinion that the matter should 
not be carried further, both on account of the tone 
of the correspondence generally, and because the 
County Council had made reference to the Bridge 
House Estates Funds in the Parliamentary notice of 
their Bill, and this in spite of the fact that the 
County Council had been informed that until the 
Corporation had considered the matter it was not 
to be taken as consenting to the inclusion of its name 
in the Bill. 

There can be little doubt that the members of 
the Corporation thought they were being ‘‘ rushed,” 
to use a colloquial but expressive term. They not 
unnaturally resented the liberty that was being 
taken with their name, and the manner in 
which negotiations were being hurried forward. 
Although one cannot help sympathising with their 
feeling, as the inheritors of customs and traditions 
handed down for hundreds of years, at the same 
time one can understand the position of the County 
Council—with no traditions, and little time to 
spare in order to get forward the Parliamentary 
notices for the Bill. The quarrel is a very pretty 
one as it stands ; and is a striking object-lesson of 
the impossibility of May—or perhaps March—and 
December ever agreeing. 

The split that was inevitable having happily taken 
place thus early in the negotiations, the County 
Council proceeded with the steps needful to trans- 
late their proposals into practical shape. Their 
original suggestions were of a comprehensive nature, 
as became a measure that sought to deal with the 
most important 22 miles of river in the world ; 
that stretching from Chiswick Eyot to below 
Woolwich. The Council had come to the conclu- 
sion that the passenger service hitherto provided 
had been unsatisfactory ; a term that might have 
been confined to recent years, considering the excel- 
lent work done in times gone by. In order to 
provide an improved service, and to acquire the 
piers, the sum of 500,000/. was estimated to be sup- 
plied by the Council. But as the original proposals 
stipulated that the Corporation was to contribute 
half a million towards the scheme, it is to be sup- 
posed that this sum was to be added to the Council’s 
half million, so that the total amount proposed to be 
expended was a million sterling. Now that the Cor- 
poration have withdrawn, probably the powers 
asked from Parliament by the Council will be in- 
creased, so far as the amount of money is concerned, 
when the Bill is drawn ; though whether this will 
be so or not has, we believe, not been officially 
made known. 

The County Council’s proposal is that the Con- 
servancy shall make over to them the landing 
places and piers on the river, after which new piers 
are to be constructed as needed. The approaches 
to the piers are also to be improved. The Council 
do not propose that their boats shall carry ‘‘ goods,” 
a term which seems to apply to parcels over one 
hundred weight. eement luggage up to 56 lb. will 
be carried free ; but only at the passenger’s risk. 
In regard to ‘‘ parcels ’—as opposed to luggage— 
the maximum charge is to be limited to sixpence. 
The terms are liberal in regard to luggage, but by 
what process of reasoning a man, and a port- 





manteau, and a hatbox, and a bundle of rugs—or, 
a fortiori, a woman with two dress baskets, and 
half-a-dozen bandboxes— should only be charged 
the same as a passenger without such impedimenta, 
it is difficult to conclude. However, if these pro- 
positions are included in the Bill, it will only be 
following the custom which makes the unencum- 
bered traveller pay for the conveyance of another's 
luggage. Nothing has been suggested yet about 
restrictions as to towing. Probably as a coach-and- 
four can be driven through any Act of Parliament, 
it is not considered unreasonable to allow a string 
of barges to have the same chance. 

The above details may be said to include the 
general features that recommended themselves to 
the Rivers Committee at the period shortly after the 
Bridge House Estates Committee took umbrage at 
the unceremonious manner in which County Councils 
conduct negotiations. The Rivers Committee were 
by no means cast down at the withdrawal of the 
Corporation, and in spite of the snubbing they had 
received, magnanimously determined to give the 
City Fathers a chance to come in later, and con- 
cluded to insert a clause to that effect in the Bill 
when it shall be drawn. Whether the Council, as 
a body, will agree to this remains to be seen 
when the Bill comes forward in Parliament. 

The negotiations between the two authorities has 
been described as ‘‘ the contest between the mush- 
rooms and the fossils,” and perhaps the expression 
very well defines the position. The London County 
Council is in such a hurry to grow big and spread 
abroad that it has little time to consider the dignity 
of those who have no expectations or desires in the 
same direction. If the Council is to do anything in 
this matter, however, it is well it should act singly. 
Dual control in any case is a difficult method of 
government, and when shared between two such 
near neighbours, so differently constituted, as the 
Corporation and the London County Council, it is 
little likely to lead to expedition in starting a 
business, or harmonious working when it is estab- 
blished. 

A good deal of the success of the County Coun- 
cil’s undertaking—supposing the Act is passed— 
will depend upon the attitude of the Thames Con- 
servancy. The piece of navigation between Wool- 
wich and London Bridge is by no means easy, 
owing to the swift-running tide and the consider- 
able rise and fall, and also the vested interests that 
have grown up in regard to the mooring and navi- 
gating of craft. How steamers manage to thread 
their way through the Pool at the top of the 
tide is a marvel to landsmen, and perhaps still 
more to seamen who are accustomed to open 
waters. The chief offenders in blocking the 
fairway are the dumb barges—that is, the un- 
wieldy lighters that have no other mode of pro- 
gression than drifting with the tide, or at any rate 
no more than is afforded by one man, or at the most 
two, pulling at the end of an enormous oar or 
sweep. In this way they can be just kept from 
drifting ashore or clear of craft moored in the 
tiers. They have, by law, to be in charge of 
licensed watermen, and very liberally these privi- 
leged persons interpret their license. To them 
it means appropriating the best of the water- 
way, where they drift unconcernedly in shoals, 
oblivious to the fact that they are stopping the 
whole of the river traffic. Some regulation is sorely 
needed by which dumb-craft moving in the fairway 
for more than a certain distance on one tide in the 
more crowded reaches should be under obligation 
to be towed. The present drifting custom grew up 
in times long ¥ gm ages before steam was known, 
and the period long since arrived when it should 
have been reformed. 

The regulations as to anchoring and the positions 
of moorings also need overhauling. An open-water 
approach to the piers ought to be preserved, as it 
by no means is at present below bridge, especially 
in the neighbourhood of the dock entrances. In 
fact, there is an absence of regulation—a go-as-you- 

lease system generally—amongst the privileged 

hames watermen, which is highly detrimental not 
only to the enger service, but to the trade of 
the Port. It is these things that make the pas- 
senger service of the Thames a much more difficult 
problem to attack than that of many other rivers. 
Some people are rather fond of pointing to the 
Mersey, the Clyde, the American rivers or estuaries, 
and, more especially, the Seine, setting them forward 
as examples of what should be done. As we have 
said, the conditions to be fulfilled are essentially 
different. Nevertheless, some useful hints might 





be taken from other sources to help to rescue the 
Thames passenger traflic from the low estate to 
which it has fallen. 

We have spoken of the approaches to the piers, 
and perhaps this is the key to many needed 
reforms. It is useless striving to build up fast 
steamers when they have to waste so much time 
getting alongside, and in landing and embarking 
passengers. On the Seine the piers are in dupli- 
cate, one dummy being used for up-stream traflic 
and another for the steamers running down stream; 
for, of course, there is no ebb and flow at Paris. 
That example could be followed here with advan- 
tage, if there were more elbow-room. We should 
never see then what is so common a sight now—at 
least, when steamers are running at all—one boat 
lying off and waiting for another, or the pas- 
sengers from one streaming over the deck of 
another. An improvement that might be, no 
doubt, effected by the exercise of a little inge- 
nuity, would be the separation of the embarking and 
disembarking passengers. With the paddle-boats 
now in use, with their short sponsons, communica- 
tion can only be made between the steamer and 
the landing-stage at one point, by means of a light 
portable bridge or brow, so that those wishing to 
come on board have to wait until the landing 
passengers have trickled through one by one. On 
the Mersey there are double-decked landing places 
—an erection being raised on the dummy to the 
level of the upper deck of the boat. Passengers, 
therefore, step aboard from above and pass off at 
the main deck level, so that the whole business 
takes less than half the time it otherwise would do. 
Possibly this would be a very difficult arrangement 
to adapt to the Thames, and would, of course, be 
impossible with the present boats. If, however, 
the paddle sponsons were made continuous, as in 
the craft running on the Danube, the Hudson, and 
elsewhere, two brows might easily be used, and 
practically the same result would be reached. To 
expedite coming alongside and bringing up, better 
tackle could doubtless be devised than that at 
present in use. We have passed the time when a 
rope was thrown to the pier-man who took a turn 
round a bollard, but that system had its advantage 
in easing the jerk when checking a boat at speed. 
To bring up smartly it is necessary to manceuvre 
at speed, and the ropes at present in use will not 
stand much strain, so they have to be eased on 
the steamer, and this takes time. We think wire 
ropes, light and strong, might be substituted, with 
spring hooks on the dummy and running through a 
spring stopper on deck. The grip could be regulated 
so that the rope would slip if a given stress were 
exceeded. The only matter then to observe would 
be that passengers should not be jerked off their 
feet. 

In regard to the vessels themselves: whether 
they should be screw or paddle ; what their capa- 
city should be ; what their speed, draught of water, 
and accommodation, a great deal might be said 
which certainly cannot be written here. Whatever 
the class of vessel, the service should be at short 
intervals, and doubtless it would be found desir- 
able to have two classes of vessels, possibly 
three. One of deep draught for running between 
Woolwich and Westminster (or perhaps Victoria); 
another class for between Westminster and Ful- 
ham or Putney, for above Hammersmith Bridge 
the river shoals a good deal; and another class of 
2-ft. draught, and less for the tidal reaches above 
Hammersmith. The above-lock traffic does not 
come within the confines of our present subject. 





THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

Tue annual report for the year ending June 30, 
1900, on the working of the Boiler Explosions Acts, 
1882 and 1890, has lately been issued by the Board 
of Trade. During the twelve months embraced in 
the report, 59 preliminary inquiries and 13 formal 
investigations were held under the provisions of the 
Acts. The 59 explosions thus dealt with caused 
the death of 24 persons and injury to 65 others. 
The average number of persons killed during the 
last eighteen years, since the Act of 1882 came into 
operation, is stated to be 29.2, and the average 
number injured 61.5. The loss of life for the past 
year, therefore, compares favourably with preced- 
ing years; but, on the other hand, the number of 
persons injured exceeds the average for the same 


riod. 
Of the 59 explosions reported on, 25 occurred on 
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board steamships, trawlers, &c., and 34 on land. 
In 10 of the explosions which occurred on board 
ship, 10 persons were killed and 10 others injured ; 
while in the remaining 15 explosions no one was 
either killed or injured. By 26 of the 34 land 
boiler explosions, 14 persons were killed and 55 in- 
jured, but by the other eight no death or injury 
was caused. 

As regards the causes of explosions, the report 
states that ‘‘only seven cases are attributed to 
ignorance or neglect on the part of boiler attendants, 
and under this head the figures for the last ten years 
seem to indicate that a steady improvement is 
taking place. In other respects there is no marked 
change in the general character of the causes of 
explosions.” 

In 28 cases, it is stated, the boilers which 
exploded had keen inspected on behalf of insurance 
companies, classification societies, or in connection 
with the survey of passenger steamships ; but in 
10 of these cases the explosions were not due to 
defects in the condition of the boilers. In one 
case, in which a formal investigation was held, an 
insurance company was ordered to pay 40I. costs 
on account of negligence shown by their inspector. 

Analysing these 28 cases, it appears that in 12 
the boilers were insured by insurance companies ; 
in 10 the boilers, &c., were under Lloyd’s 
survey ; in two under the Board of Trade and 
insurance companies; in one under Lloyd’s and 
a vessel insurance company; in one under the 
Board of Trade and Lloyd’s; in one under the 
Board of Trade; and in one under Lloyd’s, the 
British Corporation, and the Bureau Veritas. 

Further information is given in the appendices 
B, C, and D, added to the report by Mr. R. Ellis 
Cunliffe, solicitor to the Board of Trade. 

Appendix B gives the causes of the 59 explosions 
as follows : 

22 deterioration or corrosion. 

12 defective workmanship, material, or con- 
struction. 

10 excessive pressure, defective safety-valves, or 
mountings. 

7 defective design, or undue working pressure. 

7 ignorance or neglect of attendants. 

1 miscellaneous. 

It is stated that in one case placed under the 
heading ‘‘Ignorance or Neglect of Attendants,” 
there is a doubt as to whether the owner or the 
attendant was to blame; while, further, in the 28 
cases arising from boilers, &c., under the inspec- 
tion of public associations or of the Board of Trade 
surveyors, it is added that in 10 ‘‘ the explosions 
were not due to defects in the boilers.” 

The 59 explosions are classified as having arisen 
from the following boilers, steam pipes, stop-valve 
chests, &c. : 

12 vertical boilers. 

9 horizontal multitubular boilers. 

8 cylindrical boilers (Cornish, Lancashire, &c.). 

5 locomotive boilers. 

11 steam pipes, stop-valve chests, &c. 

14 miscellaneous. 

Appendix C gives the total number of explosions 
dealt with since the passing of the Boiler Explosions 
Acts, the number of lives lost, and persons injured, 
as follow : 
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Number Number of 
Year. | re) | o! | Persons 
Exp'osions. | Lives Lost. | Injured. 
= —| ———— 
1832 83 45 35 33 
1883 84 41 | 18 62 
1884-85 | 43 40 62 
1885-86 a Ma 57 83 | 79 
1886-87 - i Ay 37 24 | 44 
1887 83 po Sa ie ae 
1888 89 67 | 33 | 79 
1889-90 | 77 21 76 
1890-"1 72 32 61 
1891 92 88 23 82 
1292 93 | 72 20 37 
1893-94 104 24 54 
1894-95 1lt 43 | 85 
1895-96 B6 ” ~ 79 25 | 48 
1896-97 oe Pa eel 80 27 | 75 
1897 93 Be as mS 8t 37 | 46 
1898-99 | 68 ei ge 
1399-00 £9 Bo foes 
Tota's 1248 f26 =| 1107 
Average of 18 years 69.3 29.2 61.5 





_ Appendix C states that the number of formal 
investigations held into the circumstances attend- 
ing boiler explosions which occurred during the 
past year was 13. They related to: 

8 vertical boilers. 





1 marine boiler. 





1 Lancashire boiler. 

1 Cornish 

1 egg-end 

1 kier. 

These explosions resulted in the death of 13 
persons, and injury to 25 others. 

The following amounts were ordered to be paid 
towards the costs and expenses of the investiga- 


tions: 
£ Cases, 

Owners ... 5 in 3 

mt ; 3 

” aU so. 3k 

%? 30 ” 1 

” 3) ,, 1 

” 50 ” 1 

User sia cee | 

Engineers + is SED | 

Examiner : SOM | 

Insurance company AY. ane ea | 
The gross total of these costs amounted to 252/., 


as compared with 6251., ordered to be paid by 
parties in default during the previous year ending 
June 30, 1899, in which year sixteen formal inves- 
tigations were held. The report states that ‘‘the 
causes of these explosions have been clearly ascer- 
tained, and in no case has an explosion been 
attributed to unavoidable accident. In two cases, 
however, no person was found to blame.” These 
two cases are fully explained in the report. 

Attention is called by Mr. Cunliffe to the fact 
that many of the explosions would have been pre- 
vented by niger examinations by competent 
persons. he purchase of second-hand boilers, 
coupled with the neglect to have them examined, 
has been, it is stated, the cause of several explo- 
sions during the year; while, it is added, ‘‘ many 
explosions are due to ignorance on the part of 
owners and users of boilers—ignorance which em- 
braces not only want of knowledge of the pro- 
perties of a boiler, but of the necessity for having 
it periodically examined by a competent person.” 

The report gives other references to many of the 
explosions investigated during the year, and to the 
judgment of the Court thereon. As, however, in 
many cases these explosions have been fully dealt 
with in these columns at the time the formal in- 
quires were held, we need not now refer to them 
individually. The report is of an _ interesting 
character, and has evidently been compiled with 
great care. 





THE PARIS EXHIBITION BALANCE- 
SHEET. 

Tne detailed accounts of so vast and complicated 
an undertaking as the Paris International Exhibi- 
tion cannot be finally closed for many months to 
come, but it is already possible to obtain an 
approximate idea of the profit or loss which has 
attended the enterprise. As for the indirect 
benefits, they are wholly incalculable. Exhibitors 
individually, and nations collectively, may suffer 
loss or enjoy permanent benefit, as they took an 
inadequate part (like Britain) or a representative 
part, like most of the other nations. Concessionaires 
may be able to reckon up large profits, or have to 
admit great losses, according to whether the attrac- 
tions they offered were popular or otherwise. The 
commercial population of Paris may congratulate 
itself about the Exhibition, or the reverse ; their 
feelings being dependent on the amount of money 
left behind by visitors. These are side issues to 
the Exhibition’s financial results, the importance 
of which cannot be estimated. But a very close 
approximation can be arrived at, as to whether the 
receipts from all sources have covered the expendi- 
ture of all kinds incurred by the Administration, 
and, if not, how great the deficit is. The receipts 
are officially stated to be as follow : 





Francs. £ 
Sale of er money 60,000,000 2,400,000 
State subsidy Res a , 000, 000 800,000 
Ville de Paris subsidy ... 20,000,C00 800,000 
Miscellaneous _ financial 
participation... Sa 1,331,500 53,260 
Sums paid by French and 
foreign commissions ... 2,060,994 82,439.76 
Concessions uae ae 8 864,442 354 577.68 
Sale of material ... me 699,277 27,971.08 
Receipts to be collected... 1,500,000 60,000 00 
Total ... 114,456,213 4,578,248.52 


It will be remembered that the repayment to 
the Commission—that is to say by French and 
foreign exhibitors—represented various installa- 
tions which the exhibitors were obliged to leave to 


on their account ; this included the water and elec- 
trical distributions, which were not wholly furnished 
gratuitously, but sold under certain conditions. As 
to the miscellaneous financial participations, they 
were the contributions paid by such exhibitors as 
the Paris Chamber of Commerce, Messrs. Schneider 
and Co., and the Western Railway Company, for 
work which benefited the exhibitors, as well as the 
Exhibition. It will be noticed that the largest 
item of receipts is that arising from the sale of 
entrance money. It will be remembered that, 
following the precedent of 1889, lottery bonds, 
with entrance coupons attached, were sold to 
financial syndicates to the extent of 60 millions of 
francs. Each of these bonds sold to the public 
carried with it the chance of the lottery drawings ; 
20 entrance tickets, and various | ye on for re- 
duced charges to admission to side-shows, railway 
travelling, &c. But they were not very te we the 
price of the bonds rapidly fell below the face-value, 
and a large number were not taken upatall. As 
for the selling prices of the coupon tickets attached 
to the bonds, they became quite ridiculous, realis- 
ing as little as 20 centimes, 15, and even 10 
centimes, during a considerable part of the Ex- 
hibition duration. The number of tickets given 
up at the entrance gates did not by any means 
correspond with the number of visitors, because 
on many occasions more than one ticket was re- 
quired for admission. It isa curious fact that many 
holders of bonds, and, therefore, of tickets, were 
not keen in selling their coupons, for during the 
last weeks the Exhibition was open, the speculators 
found a difficulty in obtaining supplies, and prices 
rose, showing that very large quantities were re- 
tained for some reason or other. It is evident 
that visitors to the Exhibition at such low prices 
as to be almost nominal, enjoyed the privilege, 
to a large extent, at the expense of the first bond- 
holders, and that the reason why there was 
no anxiety to part with the tickets on the bonds, 
especially on the part of provincial holders, was 
that the prices offered would hardly have paid 
postage and commission. It is interesting to re- 
member that while in 1889 the novelty of lottery 
bonds and coupons, caught on to public popularity, 
so that the amount asked for was subscribed several 
times, at the late Exhibition the bonds were not all 
sold, even at a lower price than their face-value. 

The expenses of the Exhibition are summarised 
as follows : 





Francs. £ 
Administratio 8,500,000 340,000 
orks ... ive 89,567,870 3,582,714 80 
Management ... 13,150,000 526,000 
Unforeseen outlay ... 4,074,248 162,969.92 
Payment and indem- 
nities A 318,152 12,726 08 
General 889,730 35,589.20 
Total... . 116,500,000  4,660,000.00 


Thus there will be a deficit of about 80,000/., 
which will have to be made good by the general 
French budget. This result could scarcely have 
been otherwise. The great extent of ground to be 
dealt with; the richness and elaboration of the 
buildings; to a certain extent, labour demands ; 
and unavoidably large administration expenses ; 
all combined to swell the outlay.. On the other 
hand, the returns did not fulfil anticipation, partly 
on account of the relative want of success of many 
concessions. Too much space was sacrificed to 
these side shows, which involved loss to the Ad- 
ministration, and especially to those exhibitors 
who were forced to go to Vincennes. Increasing 
size seems a feature inseparable from all inter- 
national Exhibitions. This is not to be wondered 
at considering the rapid growth of productive in- 
dustries in all parts of the world, and the anxiety 
of most nations to participate. Moreover, at 
Paris, provision had to be made for two addi- 
tional guests: for Germany, taking for the first 
time, her rank as a great manufacturing Power 
at a French Exhibition; and for Russia, who 
required a large space to exhibit her new and grow- 
ing industries. With increasing size, expenses 
must also increase indefinitely, and the chances of 
loss must become greater. But great international 
Exhibitions cannot be regarded as ordinary financial 
undertakings—as successes if there is a balance to 
the good, or as failures if there is a deficit. There 
is always a great asset to be considered—the indi- 
rect benefit insured, and to which no determinate 
value can be assigned. The Paris Exhibition of 
1900 was a vast and splendid advertisement for the 





the general administration, but which were made 


country and its Government ; it gave active employ- 
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ment to many thousands; it was more than oppor- 
tune in a political sense; it brought enormous 
sums to the City of Paris; and it strengthened 
the commercial rapprochement between France and 
Germany. It seems to us that these benefits 
were very cheaply obtained for 80,000/., and 
they would have been cheap at many times that 
amount. No foreign commission, and no ex- 
hibitor, measures the success or failure of partici- 
pation by immediate results. Advertisements do 
not bring in direct returns ; but gradual and indirect 
benefit. The German Government did not spend 
250,0001. on its participation, or the United States a 
still larger sum, from sentimental, but for business 
reasons, and to advertise their industrial and manu- 
facturing power ; just as the individual exhibitors 
of these and other countries spent their hundreds 
and thousands of pounds to advertise their special 
manufactures. Reckoned as a matter of book- 
keeping, all these large sums represent great losses ; 
regarded as investments, they are almost certainly 
excellent. 

What may be urged against the Administration 
was the sanction of an excess of extra attractions 
carrying heavy concessions. That side shows must 
play an important part at every international Exhi- 
bition has become an accepted fact ; but last year 
the facilities for more or less idle amusements 
were excessive. Undoubtedly these facilities were 
granted in the expectation of adding largely to 
revenue ; thus, exhibitors were deprived of space, 
and, as events proved, there was quite an inade- 
quate compensation for the ‘sacrifice. But few of 
the attractions served to attract, and the fate 
of most of the stock companies organised to estab- 
lish and work them, was disastrous. On the other 
hand, the small number of really good side shows 
proved, as a rule, to be successful ; while those that 
failed deserved but little sympathy, any more than 
does the Administration for the numerous lawsuits 
and discussions in which it may be involved. 

The wholesale creation of stock companies to 
create and run miscellaneous attractions at an 
Exhibition was practically a new development ; 
they were experiments on a large and somewhat 
reckless scale, which will certainly not be repeated. 
In this connection, the case of the Compagnie 
Internationale des Wagons-Lits is of interest. This 
company installed the great Trans-Siberian Rail- 
way panorama, and the restaurants adjoining ; 
while the associated Compagnie des Grands Hotels 
installed the restaurants of the Palais de l’Optique 
and of Old Paris. All these undertakings were 
failures, and, in all, the companies lost five million 
francs. On this result they made reclamations 
against the Administration ; the dispute has, we 
believe, been settled by arbitration. A number of 
less important claims have been settled in the same 
way, often in favour of the concessionaires, though, 
needless to say, not for the full amounts claimed ; 
in one case, 80,000 francs were awarded. The 
causes of these very numerous failures were due to 
the unattractive nature of the amusements, the 
excessive prices often charged, the heavy outlay 
involved, and the low average of expenditure made 
by visitors. The restaurants suffered greatly from 
this last cause; and here, again, the authorities erred 
in permitting so large a number to try their fortunes 
on the Champ de Mars. 

Shortcomings in this respect lose, however, all 
their importance, when the successful management 
of the vast scheme is remembered, just as the fact 
of any actual monetary deficit is lost sight of in 
presence of the numerous permanent benefits to 
Paris. In another article we shall analyse the 
attendances at the Exhibition’; these, unfor- 
tunately, fell far short of the estimates on which 
the Banks purchased the entrance money. 








COOPER’S HILL COLLEGE. 

Aut who are interested in the efficiency of the 
Indian Public Works Department would read with 
surprise in our last issue that no less than seven 
members of the teaching staff of the Royal Indian 
Engineering College, Cooper’s Hill, had received 
notice of dismissal from the close of the Easter 
term of the present year. Six of them were 
members of the permanent residential staff; one 
(Professor McLeod, F.R.S.) has held his appoint- 
ment since the foundation of the College in 1871 ; 
another (Mr. Heath, A.M.I.C.E.) for nearly twenty 
years, and all the others for considerable periods. 
The decision to dispense with the services of the 
gentlemen in question was entirely unexpected by 


them, not the smallest hint having been given to 
them or to any other member of the staff that a 
reduction was in contemplation until they received 
formal notice (on December 17) of the termination 
of their agreements. 

The injustice and discourtesy of such treatment of 
distinguished men, who have given the best years of 
their lives in loyal and eflicient service to the 
College, will be patent to any observer, and it is 
not surprising that they have submitted an indig- 
nant remonstrance to the India Office, and have 
demanded an inquiry by an independent com- 
mittee. 

Deep as is the personal injustice thus inflicted, 
readers of ENGINEERING will be inclined to attach 
even more importance to the question of how far 
this wholesale reduction will affect the efliciency of 
the College teaching, on which depends in large 
measure the quality of the recruits provided by it 
for the Indian Public Works Department, for whose 
benefit the College primarily exists. 

The letter announcing the decision of the 
Secretary of State to make the reduction in ques- 
tion, states that it is made with a view to ‘‘re- 
ducing the present excessive cost of the staff 
and increasing the efficiency of the teaching.” 
The first point may be very briefly dismissed : 
that the existing staff might teach a larger number 
of students than the College now holds, or can hold, 
may be admitted, but that it is in the least too 
large for the subjects to be taught is open to very 
grave question, and as to excessive cost, it must 
not be forgotten that for some years past the College 
has more than paid its way, and has imposed no 
burden whatever on the Indian resources; the ques- 
tion of cost is, in fact, altogether insignificant, as 
compared with that of efficiency. 

As regards the past, the efliciency of the College 
teaching can best be judged from the quality of the 
men turned out by it ; and by the universal testi- 
mony of those best qualified to judge, the men sent 
from Cooper’s Hill to India are second to none in 
efficiency, whether as regards practical or scientific 
knowledge. Their services have been acknowledged 
in the warmest manner by the Governments and the 
chiefs under whom they have served, and by no one 
more warmly than by chief engineers belonging to 
the corps of Royal Engineers, who have no motive 
or inducement to give them more praise than is 
their just due. We believe that it is the case that 
for several years past every man who has obtained 
the College diploma, but who has not obtained one 
of the limited number of appointments to the 
Indian service, has obtained without difficulty good 
and satisfactory employment within a short time 
of leaving the College. 

Engineering is a progressive science, and the 
curriculum of an engineering college must needs 
require changes from time to time, but these 
changes must, in their nature, be gradual ; and so 
sudden and drastic an alteration as the dismissal 
of nearly one-half of the teaching staff of an 
important college cannot be accounted for in this 
manner. 

Not the least remarkable point about this busi- 
ness is that no word has been said about the nature 
of the ‘‘changes in the curriculum” which are 
intended, and that the members of the staff whose 
services are to be retained, and who will presum- 
ably have to work the new curriculum, are as much 
in the dark about them as the rest of the world. 
It will also be noticed that the time chosen for 
the reduction, the end of the Easter term, is the 
most inconvenient period that could be found from 
the point of view of the student who, after all, is 
the person chiefly to be considered. 

It is possible that the Board of Visitors and the 
President of the College may have something to say 
in favour of the action which they persuaded the 
Secretary of State to adopt, but at present nothing 
has been heard to justify it, and we have heard 
nothing but unmitigated condemnation from all 
those who are acquainted with the College or with 
the Department for whose benefit it exists. 

The men aggrieved have demanded an inquiry 
by ‘‘an independent committee of experts in 
scientific engineering education and college manage- 
ment.” We should be disposed to add, ‘‘ac- 
quainted with the practical working of the Indian 
Public Works Department,” and with this addi- 
tion, we would cordially support the demand for 
inquiring into what at present looks like a scan- 
dalous injustice to individuals, involving serious 
danger to the efficiency of the College, and the 





interests of our Indian Empire, 


NOTES. 
MuttieLe Erueric TELEGRAPHY. 


PROFESSOR SLABY, of the Charlottenburg Technical 
College, well known as an investigator in the field 
of wireless—or, as he prefers to call it, spark—tele- 
graphy, and the originator of the system of etheric 
telegraphy introduced in the German Navy, has 
recently had the satisfaction of demonstrating the 
er sod of multiple etheric telegraphy before a 

rilliant audience, comprising the German Em- 
peror. The experiments took place in the con- 
ference hall of the Allgemeine Elektricitiits- 
Gesellschaft, which is interested in spark tele- 
graphy. Two receivers had been put on the lec- 
ture table, both in connection with the light- 
ning conductor of one of the smoke-stacks 
of the central electric station on the Schiff- 
bauerdamm ; the lightning conductor remained 
earthed. A few sparks, drawn from an induc- 
tion apparatus, gave the signal to both trans- 
mitting stations to commence. These stations 
were: The one at Schoenweide, on the Spree, 
above Berlin, 9 miles distant ; and the other at 
Charlottenburg, 25 miles distant. Both receivers 
simultaneously began to print Morse signals. How 
the difficulty of multiple etheric telegraphy, which 
is occupying so many scientists, has been over- 
come, was only indicated. Syntony is involved— 
that is to say, each receiver is tuned so as to 
respond only to waves of a particular length. But 
how syntony is obtained was not explained. Fur- 
ther, the arriving waves are in some way rein- 
forced by means of a multiplicator. This term 
was first used in 1820 by Schweigger, of Halle, in 
order to intensify (multiply) the action of an 
electric current on a magnetic needle, by coiling the 
wire in many turns round the magnet. Whether 
the new multiplicator bears any resemblance to the 
galvanometer device, we cannot say. An intensifier 
was needed in the experiments. The transmitter 
at Charlottenburg comprised a wire about 50 ft. 
high, fixed on the roof of the college building, and 
carried down the west front of the house, so that 
the whole mass of the building intervened between 
it and the receiver. At Schoenweide a wire 
had been suspended between two smoke-stacks. 
In either case, particularly in the latter, the 
electric waves had to travel right across the mul- 
titude of houses and chimneys of the metropolis ; 
and it is well understood that vertical obstacles 
obstruct the waves of etheric telegraphy. We need 
not dwell on the advantages which a workable 
system of etheric telegraphy would bring us. Sig- 
nalling and receiving on wireless circuits are, so 
far, very slow operations, and the number of 
messages that can be sent or received is very 
limited. But the practical solution of the syntony 
problem would, in itself, be of the highest interest. 


THe Royat Yacur. 


Recently many of the newspapers have been 
publishing statements regarding the new Royal 
yacht, which are. more characteristic of inaccuracy, 
if not of ignorance, than of anything else. We 
have been told that experts, after a careful survey 
of the yacht by orders of the Admiralty, have 
pronounced all manner of evil things : that so many 
structural defects have been found, that in order 
to make the yacht perfect it will practically be 
necessary to rebuild her from keel upwards. There 
is no justification whatever for the statements, and 
the introduction of the term ‘‘ expert” is so per- 
nicious that we think some notice here is necessary. 
We have been told that Mr. G. L. Watson has 
been given a ‘“‘free hand” to put matters right. 
This, on the face of it, is absurd, especially as 
a large number of workmen are busy finishing the 
vessel in accordance with plans prepared at the 
Admiralty. The facts are simply these: When, 
in accordance with precedent, Her Majesty was 
craved to express her approval of what had been 
done, she, without inferring any doubt of their 
completeness or suitability, desired that the 
arrangements for her comfort and convenience on 
board should be inspected and reported upon by 
someone experienced in the construction of screw 
steam-yachts. It will be borne in mind that the 
Queen has hitherto been accustomed to paddle- 
yachts. Mr. Watson, being favourably known to 
His Royal Highness the Prince of Wales and Ad- 
miral Fullerton, as a designer of both steam and sail- 
ing yachts, was accordingly called in to make the 
desired survey. No misgivings whatever exist in 





the minds of the Admiralty authorities (or, indeed, 
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in the mind of any well-informed person), as to 
the strength, speed, or sea-going qualities of this 
vessel; nor was there ever any intention to 
refer any question of naval architecture to any 
one besides the Director of Naval Construction. 
Mr. Watson has made his survey ; but has not yet 
prepared his report. Moreover, he himself has 
promptly contradicted the absurd reports pub- 
lished. Toa representative of the Glasgow Herald, 
who interviewed him on his return to Glasgow 
after inspecting the yacht, he said that, so far as his 
judgment goes, the unfavourable reports are ‘‘ as 
untrue as they seem to be malicious.” He 
was, he added, not asked to report as to the 
structure and stability, and in his opinion there 
should be no doubt on the part.of the public, or 
those more immediately concerned, in regard to 
these points, Her Majesty’s constructors being 
perfectly competent to deal with them. No other 
experts have been called in. 


Tron-Tank v. WoopEN NaPHTHA VESSELS. 

The question of making compulsory the introduc- 
tion of iron-tank vessels on the Volga continues to 
attract much attention, and the Exchange Com- 
mitttee of Nishny-Novgorod has furnished much 
interesting information bearing upon the subject. 
The price of a wooden vessel amounts from 7 to 10 
kopeks per pood-carrying capacity (38.1 lb.), whilst 
that of an iron vessel is 50 to 75 kopeks, so that an 
iron vessel is about seven times dearer than a wooden 
vessel gauged by the carrying capacity. The wooden 
vessels require but little repair, and during twenty 
years they need, as a rule, only be docked once, 
whilst iron vessels must be painted every year and 
docked every five years to overhaul therivets, On 
the other hand, the insurance is less on the iron 
vessels, 1.5 per cent.against 3.2 per cent. for wooden 
vessels. Wooden vessels are reckoned to last 
twenty years, iron vessels twice as long. Petroleum 
has only recently been carried in iron vessels on 
the Volga; the reason of wooden vessels being 
out of favour for this purpose must be looked 
for in the fact that too much petroleum penetrates 
into the wood. Naphtha se masut (residue) are, 
however, principally conveyed in wooden vessels. 
During the first five or six years the water pene- 
trates into the wood, causing an increase in draught 
annually ; after this time the increase ceases. The 
draught of the iron vessels is less than that of 
the wooden ones. The allowed loss in transit is, 
for wooden vessels, from Astrachan to the landing- 
stages on the lower river, 4 to ? per cent.; to 
Nishny, 1} per cent. ; to places on the upper river, 
2 per cent. for masut ; for petroleum, 1 to 2 per 
cent. These figures will cover the loss with 
ordinary water level, but not with low water, when 
the contents of a vessel must be divided between 
several vessels, whereby some masut is always 
left behind. 'The loss is caused by evaporation, 
by penetration into the wood, by a remnant 
at the bottom, which cannot be secured, and by 
the pumping into and out of the vessel. It is 
supposed that the iron vessels are easier to tow 
than the wooden ones; but this has not been 
accurately ascertained. The number of trips 
depend upon the quickness with which the loading 
and unloading take place ; at present the wooden 
vessels are often used for storing, and they rarely 
make more than two trips per year between 
Astrachan and Nishny. The iron vessels for 
carrying petroleum are, on account of their limited 
number, discharged at once and make several trips. 
The carrying capacity of the vessels vary very 
considerably, from 50,000 to 225,000 poods; the 
most advantageous and most frequently used size 
on the lower river is 180,000 poods (2900 tons) ; 
for the upper river about 50,000 poods (800 tons). 
Finally, the opinion is given that the compulsory 
introduction of iron vessels or barges will necessarily 
entail a rise in the cost of transport, both on account 
of the greater cost of the vessels and owing to the 
fact that the number of owners will be-reduced. It 
appears that all the water works of the towns 
along the Volga take their water from the river, 
but there is never any smell or taste of naphtha in 
the water. 





Motor Car Tyres.—The Pitt-Martin pneumatic tyre 
has been on view this week at the King’s Hall Rooms, 
Holborn Restaurant, London. There is an inner inflated 
tube of the usual kind. The outer tube is of f section. 
The two members enclose the wood rim of the wheel, and 
are bolted between it and two steel rings which are put 
on outside, hence it is impossible for the tyre to ‘ creep.” 
The construction is very strong, and gives promise of 
durabi'ity under the onerous conditions of motor-car work. 








WILLIAM POLE. 


_ We have received from a correspondent the follow- 
ing account of certain incidents in the life of the late 
Dr. William Pole, a memoir of whom we published in 
our last issue. They fill some of the gaps in our own 
narrative, and will be read with interest by all who 
knew Dr. Pole. 

When Mr. Robert Stephenson began to consider, 
about 1845, a design for the Britannia and Conway 
wrought-iron tubular girder bridges, Dr. Pole made 
for him the mathematical calculations that are pub- 
lished in Sections 3 and 8 of Mr. Edwin Clark’s his- 
tory of these structures (1850). They involved in- 
tricate analytical investigations by aid of the differ- 
ential and integral calculus, and the application of 
these to conditions which then, for the first: time, arose 
in the Britannia Bridge. 

Subsequently he acted as mechanical adviser to Mr. 
James Meadows Rendel, until his death in 1856. In 
this capacity he hada series of experiments carried out 
about 1854-5 on the manufacture of laminated springs 
for Indian railway rolling stock. The experimental 
+ ola were made at the spring works of Mr. John 

ilson, Hill Top, West Bromwich. One important 
result was that in the testing of the springs it was 
insisted that they should be loaded until the top sur- 
face of the uppermost plate was brought down to a 
truly straight line, which, it is believed, was then 
a novel requirement in the history of railway spring 
manufacture ; and when released from the spring clip, 
after a been so tested, it was oti that the 
plates should all separate from one another by uniformly 
graduated spaces at the middle of their length. At 
the same time, a flat cotter was substitute 
round bolt or rivet, by which previously the plates 
had been held from slipping endways in the clip: the 
cotter was believed to have been employed already on 
a foreign railway, but had not been adopted by spring 
makers generally, by whom it was regarded as a 
novelty ; it has since been extensively adopted. 

To the Institution of Mechanical Engineers, of 
which he was a member for five years—1872-6—he con- 
tributed in 1862 valuable paper on the origin and prin- 
ciples of the double-cylinder expansive steam engine, 
embodying the results of the investigation he had 
made, in conjunction with Mr. David Thomson, with 
a view to the advantageous attainment of the desired 
economy in the pumping engines erected at Thames 
Ditton for the Lambeth Water Works, on the advice 
of their engineer, Mr. James Simpson. Water had to 
be _—_— through a cast-iron main, 30in. in diameter 
and 9 miles long, from the Thames at Long Ditton to 
the reservoirs at Brixton-hill ; and no experience had 
then been obtained on so great a length of large main. 
The invention of the double-cylinder engine is ascribed 
by Dr. Pole to Jonathan Hornblower, a mechanical 
engineer of considerable eminence in Cornwall, to 
whom the idea seems to have occurred in 1776, if not 
before. This paper was read at the same meeting as 
one on the relations of power and effect in Cornish 
pumping engines by Mr. Charles Greaves, who had 
succeeded Mr. Thomas Wicksteed as engineer of the 
East London Water Works. 

In 1875 Dr. Pole gave some notes on the early his- 
tory of railway gauge, in which he also dealt with the 
reasons that determined Mr. I. K. Brunel to introduce 
the 7-ft. gauge in preference to adopting the 4 ft. 84 in. 
The advantages and disadvantages attending each of 
these two gauges were also considered. 

On the death of Mr. Charles Manby in 1884, Dr. 
Pole was appointed to succeed him as honorary secre- 
tary of the Institution of Civil Engineers, and resigned 
his seat on the Council in order to accept this new 
position, which he retained until 1896, when he was 
succeeded by Mr. Forrest, who at that date retired 
from the post of acting secretary. Dr. Pole was 
elected an Honorary Member of the Institution by 
special vote at the opening meeting of the following 
session, on November 3, 1896. 








GLASGOW INTERNATIONAL EXHIBITION. 

STEADY p continues to be made with the Glas- 
gow Exhibition buildings, hundreds of all kinds of work- 
men—mechanics, joiners, painters, plasterers, electricians, 


&c.—being kept busy from morning till night. The| bags 


various committees are equally active, particularly those 
concerned ‘with the buildings, machinery, and electric 
lighting. To the Building and Grounds Committee, over 
po sa ex-Bailie Shearer so ably presides, the architect 
(Mr. James Miller, I.A.) has reported that the painting 
of the steelwork and corrugated iron of the Industrial 
Hall is almost completed, and with the completion of 
the dome this building will be finished. The elevated 
alleries of the Machinery Hall are now complete, the 
coe of the walls of the Concert Hall is finished, and 
cod progress is being made with other erections. A site 
as ate selected for an ornamental fountain which 
Messrs. Walter Macfarlane and Co. offer to erect, and the 
contract for flags and decorations allotted to Messrs. 
Womersley and Co., Limited, Leeds. For the painting 
work the following tenders have been accepted : 
Industrial Hall, Messrs. Charles Carlton and_Sons, 
23991. 163.; Machinery Hall, Messrs. Bowie, Fisher, 
and Co., 863. 15s.; bridge and grand avenue and 


for the | agreed 





restaurants—Messrs. McCulloch and Co., 1148J. 4s. 2d. ; 
Concert Hall—Messrs. A. and J. Scott, 6647. 4s. 7d. All 
these firms, it may be mentioned, belong to Glasgow. 
An offer made by Messrs. MacDowall, Steven, and Co., 
Limited, to erect a band stand was accepted, and the 
plans for a hall in connection with the Agricultural Sec- 
tion, the cost not to exceed 900/., was . An Exhi- 
bitors Club is to be inaugurated, the plans showing 
smoking, reading, and billiard-rooms, with the usual con- 
veniences. A number of those connected with the ’88 
Club had the matter in hand, and the support of all 
exhibitors will be solicited at an early date. The site of 
the club is to the west of the Art Galleries, and the space 
allotted 50 ft. by 25 ft. The fire insurance effected to date 
runs up to 88,800/., the greater part being spread over the 
Industrial Hall (42,500/.), the inery Hall (22,0007. ), 
and the Concert Hall(8500/.). ; 

The Machinery and Electric Lighting Committee have 
decided a few important matters, some details of which 
may be interesting. Mr. Thomas Young, the engineer, 


reported that the Welsbach Incandescent Gas Light 
Company, Limited, had offered to light up the central 
rtion of the grounds by means of 115 single three-light 


anterns, nine columns carrying five three-light lanterns, 
and eleven columns carrying three three-light lanterns, 
free of cost during the currency of the Exhibition, pro- 
vided the committee supplied and erected the necessary 
columns. The offer was accepted, and the contract for 
the columns allocated to Messrs. MacDowall, Steven, 
and Co., Limited. Two telescope ladders to reach 40 ft., 
and cloning. 99 pass under 11 ft., are to be supplied by 
Messrs. J. H. Heathman and Co. Messrs. Stewart and 
Menzies are the lowest offerers for the hire of high-pressure 
steam pi eel ; while for exhaust steam pipes the 
tender js mel by Messrs. Mechin and Son ne 
430/., hangers extra at 30s. per cwt., was accepted. The 
electricity department of the Glasgow Corporation have 
to provide a quarter-mile triple cable for 
use in the grounds free of cost, on condition that the 
Exhibition authorities bear the organs of laying down 
and removing it. The British Aluminium Company 
offered to lend 10,000 yards of overhead wire for arc 
cables in the grounds; the Acme Manufacturing Com- 
any offering on loan a gas engine, 16 to 20 nominal 
sims for hauling boats connected with the water 
chute, and both offers were accepted. 








BRIDGE CONSTRUCTION. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 18, 1900, Mr. 
James Mansergh, President, in the chair, three papers 
were read, entitled ‘‘ Glasgow Bridge,” by Mr. Benjamin 
Hall Blyth, M.A., M. Inst. C.K; “Railway Bridge 
over the Fitzroy River at Rockhampton, Queensland,” 
by Mr. Walter James Doak, B.E., Assoc. M. Inst. C.E.; 
and ‘‘ The Niagara Falls and Clifton Steel Arch Bridge,” 
by Mr. Leffert Lefferts Buck, M. Inst. C.E. 

Mr. Blyth’s paper dealt with the taking down and re- 
building of the bridge over the Clyde at the Broomielaw, 
Glasgow, constructed by Telford in 1833. It mentioned 
the reasons which induced the Corporation of Glasgow to 
obtain, in 1892, an Act of Parliament for the construc- 
tion of 'a new — of four spans; and later, in 1894, 
to obtain another Act, repealing the former and autho- 
rising a bridge to be built which, while considerably 
increasing the width and strengthening the founda- 
tions, still preserved Telford’s original elevation. The 
bridge, as rebuilt, consisted of seven spans, varying be- 
tween 52 ft. and 58 ft. 10 in. Each of the piers was 
carried by four 15-ft. cylinders, which were sunk by 
means of pneumatic pressure to a depth of 75 ft. below 
springing-level. Centreing was provided for all the seven 
arches, and all the arches were completed before any of 
the centres were struck. The piers were of freestone 
masonry faced with granite, and the arch-stones were 
granite throughout. Provision was made for gas, water, 
and electric mains under the pavements. The work was 
begun in 1895, and comple and opened for traffic on 
May 24, 1899. 

Mr. Doak’s paper described the railway bridge over the 
Fitzroy river, connecting the central railway systen? of 
Queensland with the deep-water port of Broadmount, 
1t carried a double line of way of 3 ft. 6in. gauge, and 
consisted of two 250-ft. spans and three 100-ft. spans. 
The open-caisson method was adopted for sinking piers 
Nos. Land 2 in the river bed, piers Nos. 3 and 4 being on 
land. The caissons were of wrought iron, with straight 
sides and semicircular ends. The framework of channel 
and T-bars was covered with buckle-plates, 4 ft. square, 
wherever possible, and with plain plating elsewhere. 
The excavation for sinking was carried out by divers, 
as were also the concreting operations. Concrete in 
was first laid round the inside edge of the 
caisson, and the filling-in up to low-water level was 
accumplished by lowering the concrete through the water 
in skips. The rest of the concreting was performed in 
the open air in the ordinary way. For the 250-ft. spans 
a hog-back Linville truss was adopted, the curve of the 
top boom having a radius of approximately 538 ft. The 
depth of girder at the ends was 16 ft. 6in., and at the 
centre, 30 ft. 9 in. The web-bracing consisted of a double 
system of vertical ts and inclined ties. The cross 
girders were suspended to the lower ends of the vertical 
posts by tongue plates. The main girders were 26 ft. apart 
from centre tocentre. The deck was of the American type, 
the rails being laid on ironbark sleepers carried by steel 
longitudinals, riveted at the ends to the webs of the cross- 
girders. Upper and lower lateral bracings and vertical 
sway-bracings were provided, heavy portal-bracings. 
The 100-ft. spans were carried by simple rectangular Lin- 
ville trusses, 16 ft. 6in. deep, with a single system of web- 
bracing panels. A footway, 5 ft. wide, was provided on 
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the downstream side, carried by a light latticed parapet 
girder resting on the ends of steel cantilevers riveted to 
the ends of each cross girder. The 250-ft. s were 
built on staging mounted on four trolleys. hey were 
then run forward to overhang, and a hulk was p' 
under the end at low water, and lifted the end of the 
span on the tide rising. Span and hulk were then hauled 
across the opening, till the end of the span projected 
over its position on the centre pier. On the tide 
falling, the span came down on to its bearings and the 
hulk was removed. The main girders were designed to 
carry on each track a train load of 0.66 ton per lineal foot, 
preceded by two B 15 engines weighing 51.7 tons each. 
In floor beams a working stress in tension of 7.5 tons per 
square inch for dead load and 5 tons per square inch for 
live load was adopted ; in main girders 7.5 tons per square 
inch for dead load and 6 tons per square inch for live load. 
Mr. Buck’s paper described the bridge crossing the 
Niagara River between Niagara Falls and Clifton,* about 
300 yards below the American Fall, and about ? mile 
below the great Horseshoe Fall on the Canadian side. 
The first structure on this site was a suspension brid 
erected by the late Mr. Samuel Keefer, M. Inst. C.K. 
This had been widened and subsequently rebuilt by the 
author; and when the question arose of further 
increasing its capacity to provide for the —— 
of electric trolley cars, the author recommended the 
substitution for it of the steel arch bridge described 
in his ag The river at the site of the bridge 
being 180 ft. deep, and having a current of between 
4and 5 miles per hour, falsework was out of the ques- 
tion. Notwithstanding the large span of the new —— 
it was calculated that not only would it cost considerably 
less than widening and strengthening the old suspension 
bridge toa similar capacity, but it would be stiffer and 
stronger. For several reasons it was decided to brace 
the ribs instead of the spandrels of the arch; but the 
author doubted whether a braced-rib arch was as 
economical as one with braced spandrels, and, after 
experience of both types, favoured the latter, where it 
could be used. The bridge consisted of a main span 
of 840 ft. and two end spans, one of 190 ft. and one of 
210 ft. The main span was a two-hinged parabolic 
braced-rib arch, supporting the floor system by means of 
vertical bents resting on the top chords of the arch 
at the main panel-points; the end spans were pin- 
connected inverted bowstring girders. The material 
was basic open-hearth steel, required to have an ultimate 
tensile strength of 62,000 lb. to 68,000 lb. per square 
inch, an elastic limit of at least 33,000 lb. per square inch. 
and an elongation of at least 20 per cent. on an — 
length of 8 in. The bridge carried on one level two lines 
of trolley-car tracks, two carriage-ways outside the car 
tracks, and two sidewalks. The floor was not horizontal, 
being 8 ft. 6 in. lower at the Canadian end than at the 
New York end. For the abutments, 1417 cubic yards 
of concrete and 220 cubic yards of agence | were re- 
quired ; the small amount of masonry needed showed 
the natural advan of the site for an arch bridge. 
The abutments on the New York side rested on solid 


sandstone rock, and it was expected that the foundations | 


on the Canadian side would similar, but excavation 
showed the material underneath the abutments to consist 
of boulders, ranging from pebbles to blocks several cubic 
yards in size, closely imbedded in a matrix of gravel. 
On this material foundations of concrete were built, with 
flaring sides to give ample base, extending back to the ver- 
tical face of the solid rock. The factors of safety through- 
out were large, the abutments being built with a view to 
providing for an increase of 25 per cent. in the loading, 
should it become desirable to increase the capacity of 
the superstructure in the future. The rise of the arch, 
from the centre of the end pins to the centre of the rib 
trusses at the crown, was 150 ft. The span was divided 
into twenty main panels of 42 ft. each, each of these 
panels being divided in the ribs into two equal sub- 
panels. The top and bottom chords of the arch ribs 
were united in solid web sections at 10 ft. 6 in. from 
the centres of the end pins. These web sections and 
the end posts bore on steel castings, which in turn 
bore on pins 12 in. in diameter and 5 ft. 10 in. 
long. The pins were supported by cast-steel shoes, 
resting on seats in built steel shoes, arranged to dis- 
tribute the pressure uniformly over the faces of the 
masonry abutments. The details of the end bearings and 
of the systems of bracing were fully described and illus- 
trated in the paper, and the methods of calculating the 
stresses in the arch were described in an Appendix. The 
bowstring end spans had been used because the rock on 
each side of the river was stratified, the strongest and 
most durable position occurring at the top; and had the 
top stratum been cut away to make room for deeper end 
spans, the rock below would soon have crumbled and 
disintegrated. The end spans were erected first by means 
of falsework, and next the end bents of the main span were 
raised. The tops of these bents were connected to anchor- 
ages formed in the solid rock some distance back from the 
face of the cliff. The anchorage connections were formed 
partly by the top chords of the end spans and partly by 
eye-bars, an adjusting toggle being inserted close to the 
anchorage. The ceveral panels of the arch rib were then 
built out from the oe org yy panel being connected 
to the top of the end bent by a set of fore-anchorages. 
When the two halves met and were connected together 
by the centre pins in the bottom chord, the three- 
hinged arch thus formed was converted into a two-hinged 
arch by means of hydraulic jacks, with which the topchords 
were forced apart at the centre, until the requisite stress for 
the amount of dead load then carried was imparted to 
them. It was calculated that this would require a pressure 








* For detailed description, eee ENGINEERING, vol. Ixvii., 
pages 540, 578, 633, and 700, 





of 375,000 lb. to be exerted on each top chord, and the 
openings between the ends of these chords had to be in- 
pare tnt 8 in. to 6 in. by direct compression. This 
anticipation was exactly realised, thus testifying to the 


laced | accuracy of calculations, shopwork, and field measure- 


ments. In the erection of the bridge considerable use 
was made of the old suspension bridge adjoining, which 
was kept intact as long as possible, the travellers for the 
new work being supported on the top chords of the stiffen- 
ing truss of the old structure. Although, according to the 
worst conditions previously known, danger from water and 
ice was amply safeguarded, an ice-jam exceeding a 
ast experience occurred in the course of the construction. 
he ic3 was swept against the steelwork adjacent to the 
abutments, and on each side four members were badly 
bent, but no other damage was done. To guard against 
similar trouble in the future, heavy concrete walls were 
built around the abutments, and the first two panels of 
laterals in the plane of the lower chords on each side of 
the river were changed from latticed to plate-web struts. 








STREET CLEANING. 
To THE Epitor oF ENGINEERING. 

Sir,—Might I venture to suggest a plan which, if put 
into execution, might lessen the rates and taxes we now 
have topay? We have to pay the corporation of this or 
that municipality, &c., for the upkeep of all public 
thoroughfares and for the adjuncts necessary for, and 
concomitant with, such upkeep. We have to provide for 
the sustenance of a body of men to sweep the streets, for 
many horses to draw watercarts and mud ditto, and we 
also have to consider that many horses are wanted to 
draw rakes i rs?) and brooms for the cleansing of 
our streets. thy, the steam rollers form an important in- 

redient in the question of the good condition of our roads. 

ow, Sir, seeing that the steam roller comes in handy 
for smoothing the roads, and does more work than a horse- 
drawn roller, why should not the same article be tried 
for cleansing the roads? All that would be necessary 
would be to fit a scraper or broom, some 30 ft. or so in 
length, in an obliquely horizontal position at either end 
of the roller, releasing the broom (or scraper) for use by 
means of a lever, and raising it when not in actual use 
by means of the lever; just as now a seven-tongued 
scraper is letdown or raised from a steam roller to scratch 
the road up when new stones are about to be added. So 
much, then, for saving us ratepayers anent the upkeep 
of horses in one particular. Let me now consider another 
point. To remove mud, &c., from the roads, and also from 
the dustbins of householders, horse-drawn carts are now 
used. A horsed cart for the said purposes will not carry 
more than a ton at the most at once, and consumes 
a quantity of time and energy in ridding itself of 
its load each time it has its full load, and has 
to go and empty itself at some distant point; so now, 
why not have carts made to carry some 4 or 5 tons of 
mud or house refuse, and propelled either by steam or 
like motor cars? I often see advertisements in your 
columns which most undoubtedly favour the idea that 
orse labour might be entirely done away with, greatly 
to the saving of our wey wed pockets. Note, too, how 
much more work would be done, and how much valuable 
time would be saved by putting into practice my humbly 
offered suggestions. 

And then as regards watering the streets. We now 
have to pay for the upkeep of quite a host of watermen 
with their carts and horses, when all that is wanted is a 
couple of lads per area of five miles (wages 18s. a week 
each) with a short hose on a reel for attachment to a 
street hydrant and water the street. Really the only 
thing we want men for as viatorian labourers would be to 
shovel the mud and house refuse into the motor (steam ?)- 


driven lorries or vans which would have a trap bottom that | } 


would allow of the vehicle being emptied merely by its 
driver touching alever. And lastly, the question arises how 
ought snow to be cleared from our thoroughfares? I say, 
most emphatically, with salt ; and then after a slushy 
mess has formed, sweep it all away by means of the 
steam-roller-propelled broom hereinbefore referred to. On 
no account let the slushy mess remain where quadrupeds 
can tread, and so make themselves sore; merely sweep 
it into the gutter, where it will ag el run away down 
the drains just like water, and the horses will have (and 
pedestrians, too, for that matter) the securest footing 
they possibly could wish for. 
; Yours truly, 
New Club, Brighton. Henry Cuntirre. 





THE SAFETY OF LIFEBOATS., 
To THE EprTor oF ENGINEERING. 

S1r,—Some months ago there was an inquiry held into 
the loss of the steam lifeboat James Stevens, stationed at 
Padstow. The main facts attending this sad occurrence 
are sufficiently well known not to need repetition. The 
object of the inquiry, I taks it, was to find the reasons 
for the boat capsizing, so as to guard inst similar 
accidents recurring. as the reason found; and if so, 
what was it? I respectfully submit that the reason was 
not found, and no attempt was made to find it. The 
evidence given at this pseudo-inquiry was almost totally 
confined to the opinions of survivors and longshoremen of 
the port, and was consequently more of a circumstantial 
than of a scientific nature, ose of the witnesses who. 
from their official positions, we might have expected 
to elucidate the problem, contented themselves with 
expressing their utmost confidence in the stability of the 
boat without adducing one iota of the reasoning parti- 
culars on which they based their conclusions. And, 
most astonishing of all, the chairman did not ask for 
this data ! 

Well, sir, my object in soliciting space in your journal 


is to point out what, to me, seems the cause of this acci- 
dent and to suggest the remedy, this being the more 
necessary and urgent, as I find that an almost similar life- 
boat is being constructed on the South Coast, and I would 
rotest against the waste of public money in construct- 
ing a veritable man-trap. 

As to the cause of the capsizing of the James Stevens. 
This boat, as is generally known, was an ordinary screw- 
driven craft of shoal draught, ete | the propeller pro- 
tected, and its efficiency protected by a tunnelled way. 
She was flat-bottomed, and from the water line to rubber 


ll | took a graceful curve outwards, forming a sort of sponson. 


I have no doubt whatever that at small angles of heel 
the boat would be very stiff indeed, but at extreme angles, 
and particularly in service conditions, when the tunnelled 
way might be momentarily exposed, there would be a de- 
cided break in the curve of righting levers, leaving the boat 
in a critical position. This is what actually happened, ac- 
cording to thecoxswain’s account. The vessel was caught on 
the top of a wave, inclining her on the starboard bow, when 
another wave struck her on the exposed stern, projecting 
a wedge of solid water into the tunnel. Anyone can 
readily calculate what the capsizing moment of this wedge 
alone would be, and one cannot be surprised at hearing 
that the boat turned over, caught as she was “‘on the 
hop.” The reasons, then, for the boat capsizing are the 
following, and these are the points which should be 
guarded against in any future boats of the type: 

1, Draught much too shallow for seagoing service. 

2. Tunnelled sterns in shallow-draught boats are not 
safe when heavy seas are to be contended with. 

3. This type of stern, instead of resisting broaching, 
invites ib. : 

4. Combined with shallow draught, a tunnelled stern, 
when boat is inclined at not unusual angles for heavy 
weather conditions, permits of a sudden drop in the area 
of flotation plane, thereby reducing abruptly the righting 
arm at a time when it is diminishing rapidly. 

These, then, are not insuperable difficulties, and may 
be easily solved without in any way detracting from the 
boat’s usefulness as a lifeboat, and would certainly make 
the boats safe, which the existing and building ones are 
not at present. : 

Tan, Sir, faithfully yours, 

December 21, 1900. NavIis. 





THE PORT OF ROSARIO. 
To THE Epitor oF ENGINEERING. 

Srr,—There have been sent by this Government to 
various countries the ‘‘ Pliego de Condiciones,” descrip- 
tive matters and conditions, in reference to the construc- 
tion and operation Of a commercial port in the City of 
Rosario, on the Rio Parana. 

_For the benefit of those interested, will you kindly 
give notice in ENGINEERING, that copies may be found, 
and are no doubt accessible, at the following places: 

ndon: Secretary, British Lloyds, White Lion-court ; 
ENGINEERING ; Engineer ; Institution of Civil Engineers ; 
Institute of Naval Architects; British Museum ; Messrs. 
Speyer Brothers, Lothbury; Messrs. Coode and Mat- 
thews, 9, Victoria-street. Boston, Lincolnshire: W. H. 
Wheeler, Esq. 
I am, Sir, yours very pou, 


, . Duciovt. 
Buenos Aires, December 6, 1900. 





LARGE POWER.-GAS ENGINES. 
To THE EprroR oF ENGINEERING. 

Sir,—Your readers can only guess at the name of the 
writer of a letter in your issue of December 28, signed 
‘Ignition Tube,” and though it seems to me that an 
elementary study of the principles of “ fair-play ” would 
ave prevented the writer from making the offensive 
statement after Mr. Humphrey’s name with which he 
begins his letter,.and the hardly less offensive innuendo 
with which he concludes it, and then (like a ‘‘ Boer 
sniper”) hiding behind the rock of anonymity of one 
method of firing the charge—namely, the “ Ignition 
Tube.” There are, however, other methods of firing (as 
there are also other writers of letters), namely, the electric 
spark, and the réveille has sounded of a new form of 
ignition, the Diesel system—that of ignition by com- 
pression. 

We are all indebted to Mr. Humphrey for the paper he 
has written, and for the discussion which it has called 
forth, but neither discussion nor correspondence should 
be carried on in the spirit of ‘‘ Ignition Tube.” 

By the way, are we not all aware that one of the chief 
troubles with ignition tubes is that they become foul ; 
perhaps, after all, the letter I refer to is fitly signed. 

Your obedient servant, 

January 3, 1901. Farr Pray, 








LUBRICATION OF LARGE GAS ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—In Mr. Humphreys’ paper on “Large Gas 
Engines ” I note the consumption of oil on the 60 1 horse- 
power nominal gas engine and dynamo reached 736 gallons 
yearly. After careful consideration of the subject, I am 
of opinion, with a high-grade lubricant, that on dynamo 
heavy bearings, and cylinder, the consumption of oil 
should nob exceed one-half of this, In the matter of 
filtration, also referred to, I am aware of outer-end 
bearings on gas engines upon which, when filtered oil is 
used to lubricate them, at once heat up and show signs 
of bad lubrication ; whereas with pure oil there is no 
trouble. Filtered oils,.I am aware, may be successfully 
used on common work ; but after twice filtering on gas- 
engine work, they are bad reducers of friction, particu- 
larly on a gas-engine cylinder, as they have then lost 





their best lubricating elements. I should consider using 
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filtered oil continuously as not by any means the best 
policy to adopt in the successful running of a large gas- 
engine. 
Yours truly, 
Repucine FRICTION, 








*“ JOURNAL” OF A SHAFT. 
To THE Epiror or ENGINEERING. 

Sr1r,—May I ask your readers to help us to trace the 
history of the word “‘journal” in its mechanic.l use, so 
that it may be satisfactorily dealt with in the ‘‘(Oxford) 
New English Dictionary” ? We want to know: (1) what 
is its earliest recorded appearance ; (2) Whether the sense 
now used is the original, or whether it has undergone some 
extension ; and (3) Why the part was so called? We have 
made no minute search for early quota'ions, and at present 
our earliest is from ‘‘ Buchanan’s Millwork,” 1823, where, 
by the way, the word is given (on page 145) as an alter- 
native form to “journey,” thus: ‘‘In the case of the 
small pinion, a much greater stress would be thrown on 
the journeys (or journals) of the shaft.” We have no 
other instance of the form ‘‘journey’’; is it known to 
to have been used in the same sense as ‘‘journal”? And 
can examples of either form be furnished earlier than 
1823? As to the sense, several early works, ¢g., Brees 
‘*Glossary of Architecture and Engineering,” and some 
dictionaries down to 1845, restrict the name ‘‘ journal ” 
or “neck” to ‘‘that portion of a shaft which revolves 
on a support situated between the power applied and 
the resistanc3.” This restriction does not seem to be 
recognised by Buchanan, nor in any of our recent quota- 
tions. Is it known to any of your readers? Is it recog- 
nised in current use? As to the origin of the term, 
and whether it is connected in any way with ‘‘ journal ”— 
a diary, a daily register, or periodical, we are as yet 
quite in the dark, and shall glad of any light. To 
those who wish to write to me directly, my postal 
address is ‘“‘Dr. Murray, Oxford,” but perhaps you, 
Mr. Editor, would open your columns to communica- 


tions on the subject. 
January, 1901. James A. M. Murray. 








AUSTRALIAN COMMONWEALTH’S EFFECT 
ON PATENTS AND TRADE MARKS. 
To THE EprTor oF ENGINEERING. 

Sir,—From many exporters and business houses and 
others abroad we are in receipt of inquiries re the above. 
It is thought that the inauguration of the Commonwealth 
will necessarily affect the existing Patent and Trade Mark 
Acts. But this is erroneous, for these laws are not likely 
to be discussed by the unelected Parliament for a year or 
two to come. And when they are the change will onl 
apply to Victoria, New South Wales, Queensland, Sout 
Australia, Tasmania, and Western Australia—but not 
New Zealand, which does not join in the Commonwealth. 
So that the rights in any trade marks or patents that 
may now be in question should not be jeopardised by 
delays which are unnecessary or dangerous. 

We are, yours most faithfully, 
PHILLIPS ORMONDE AND Co. 
Melbourne, November 13, 1900. 





PROPOSED INSTITUTE OF AGRICULTURAL 
ENGINEERS. 
To THE Eprtor or ENGINEERING. 

Sir,—I have often thought of writing you upon this 
subject, but have put it off from time to time, thinking 
someone better known would have done £0 ere this. We 
have our Civil, Mechanical, Marine, and Electrical Engi- 
neers’ Institutions ; then, why not a similar one for the 
agricultural engineer? I think no branch of engineering 
is so much in need of the obvious advantages to be 
derived from meeting and discussing matters concerning 
their own particular department, at the present time, 
than the agricultural engineer, who, as a rule, is an 
isolated individual, cut off, as he often is, from kindred 
spirits, the only connecting link being the advent of the 
weekly journal of his choice. He attends a few shows, 
certainly, during the year, but he is there for orders, and 
seldom has an opportunity of meeting his fellow engineers 
on common ground, for the interchange of ideas respect- 
ing improvements likely to be of use to the agriculturist 
or general public? We hope in the near future to have 
new markets opened up to us. Let us be ready to meet 
all demands upon our resources. This can be done the 
better collectively than if left to the individual. I will 
answer all letters addressed to me on the subject. Thank- 
ing you in anticipation for inserting this. 

Yours truly, 


Scotr Mason. 
South Norwood, January 5, 1901. 





Tue TransvAAL Mines —We have received the first 
volume of the Financial Handbook Series, published by 
the ‘‘ London Stock Market Report,” of 4, Tokenhouse- 
yard, E.C. It contains the latest particulars with regard 
to the leading Transvaal finance and mining companies, 
with tables showing the dividends paid, and reports of 
prospects. 





A Monster ELevator -—It is reported that the New 
York Central Railroad Company intends building a grain 
elevator at East Boston, which will be the largest east of 
the Great Lakes. It is to be built in connection with the 


development of the terminal facilities of the Boston and 
me system which is now controlled by the New York 
n ° 





>} anhydride system have been — to, or ordered for, 





MISCELLANEA. 


New ZEaLann's coal production in 1899 was 975,234 tons, 
an increase of 68,201 tons, and of gold and silver738 896 oz. ; | 
the total value of all mine being 2,656,5547, an | 
increase of 496,8937. | 


At the Technical Cullege, Finsbury, Professor Silvanus 
Thompson will lecture on Wednesday evenings on Mag- | 
netism and Electromagnetism during the Lent term. The | 
Monday lectures during January will be by Dr. E. W. 
Marchant on Alternating Currents ; and later, Professor 
Thompson will resume the subject of Dynamo Design. | 


_ The traffic receipts of the twenty-two principal railways | 
in the United Kingdom for the latter half of 1900 show | 
an increase under passenger payments of 772,440/., and | 
under goods of 335,8267.— together 1,108, 266/., equal to 2.4 | 
per cent. on the receipts for the corresponding period of 
1899. The totals were from passengers 22,230,671/., from 
goods 24,819, 140/.—together 47,049, 8117. 


A few years hence ‘‘salt horse” should be almost un- 
known in the messes on Her Majesty’s ships, for most of 
the newer ones are being fitted with refrigerating 
machines and insulated chambers. During the pasb 
twelve months plants on Messrs, J. E. Hall’s carbonic 


H.M.SS. Shearwater, Bulwark, Niobe, Glory, Leviathan, 
Drake, King Alfred, and Good Hope. 


Writing to the Zimes on ‘‘ Modern Language Teaching,” 
Canon W. A. Spooner, of Oxford, says: ‘* While modern 
languages may not be, and I think myself are not, quite 
as effective an instrument of education and culture as are 
the classical languages of Greece and Rome, any deficiency 
they suffer under in this respec) would be easily com- 
pensated for by the greater reality and more living interest 
with which in many cases the study of them would be 
prosecuted.” 


After communication with, and on the invitation of, the 
Central London Railway Company and a committee 
representing the owners of houses in the vicinity thereof, 
the Board of Trade have appointed a committee consist- 
ing of Lord Rayleigh, F.R.S., chairman; Sir John 
Wolfe-Barry, K.C.B., F.R.S.; and Professor Ewing, 
F.R.S., to consider to what extent the working of the| 
traffic on the Central London Railway produces vibration 
in the adjacent buildings, and what alterations in the | 
conditions of such working or in structure can be devised | 
to remedy the same, and to report to the Board of Trade. | 


The Metropolitan District Railway Company is taking 
active steps towards adopting an electric system of trac- 
tion, in place of steam locomotion. An extraordinary 
general meeting was held last Monday to consider the 
raising of half a million additional capital, and the 
creation and issue of 166,000/. debenture stock. The 
chairman, Mr. J. S. Forbes, said the work could be done 
within the amount asked for. He further hinted that 
there were contractors ready to undertake the work in 





return for the shares and debentures referred to. The | 
resolution was carried unanimously. | 
American locomotives have, in ten years, greatly | 


increased in size. Ten years ago, first-class passenger | 
locomotives had 18-in. by 24 in. cylinders ; 22 square feet | 
of grate; and 1200 equare feet of heating surface ; the | 
weight on drivers being 65,000 Ib.; and total weight, | 
100,000 lb. To-day, the passenger locomotives have 19-in. | 
or 20-in. cylinders ; 2200 to 3000 square feet of heating 
surface ; and 30 to 36 square feet of grate; the weight | 
being 100,000 1b. to 135,000 Ib. on drivers in ten-wheel | 
locomotives, and, if with two pairs of drivers, 100,000 Ib. | 
to 120,000 lb. The freight locomotive has similarly 
increased, 225,000 lb. on drivers having been adopted on 
heavy loads and for mountain service. 


From Ryland’s Iron Trade Circular we learn that there 
are four blast-furnaces — built at the present time by 
(1) the Stafford Coal and Iron Company, Limited ; AW 
by the Westbury Iron Company, Limited; (3) b © 
Normanby Iron Works Company, Limited ; and (4) by 
the Skinningrove Iron Company, Limited. Thirty-seven 
furnaces are being rebuilt: four in Derbyshire, one in 
Notts, one in Salop, seven in North Staffordshire, seven 
in South Staffordshire, three in the West he oy | of 
Yorkshire, four in Durham, five in the North Riding, 
one in Flint, two in Glamorgan, and two in Monmouth. 
Since September 30, 1900, ra Shy magia have been 
blown out, and ten have been blown in. 


Arrangements are in progress for a series of experi- 
ments om wireless telegraphy between Brussels and 


Antwerp on the Guarini system. The apparatus for 
distributing messages is nearly complete in both cities, 
and has been erected in Brussels in the Place du Congres, 


and at Antwerp on the tower of the well-known‘cathedral 
of Notre Dame. M. Guarini is doubtful whether local 
conditions will admit of direct communication, and he 

roposes to utilise Malines Cathedral, situated midway 
the two cities, as an automatic repeating station. 
On the other hand, if it is found practicable, Antwerp 
itself will be made to serve as a repeating station for 
other points of the compass. The first trial is to take 
place on the 20th inst. 


The Amalgamated Society of Engineers reached the | 
fiftieth anniversary of its establishment on Sunday, the | 
amalgamation of a number of engineering trade unions | 
having been effected on January 6, 1851. In celebration 
of the jubilee the society has at a cost of some 12,000/. | 
acquired a freehold site and built commodious offices. | 
These premises were — by @ numerous company 
on Saturday. Mr. G. N. Barnes, the general cage 
states that he has prepared a compendious history of the 
A.S.E., which has been illustrated and will be ready for 
publication in about a month’s time. ‘‘From this,” he 











| says, ‘‘it will be seen that the local societies brought 


under one management by the amalgamation included 
the Journeymen Steam ine and Machinemakers’ 
and Millwrights’ Friendly Society, which was established 
in 1826, the Associated Fraternity of Iron Forgers, the 
National Union of Patternmakers, the Friendly Union of 
Mechanics, and the General Engineers’ Society.” 


Only 9935 tons of manganese ore were mined in 
the United States in 1899, — that year was one of 
marked activity in all branches of the iron and steel in- 
dustries. This is a smaller output than there has been 


| for several years; in fact, during the last two decades 


there has been but seven years in which the output was 
less. This reduced output is in spite of advatcing prices, 
but the importations of manganese ores in 1 were 
largely in excess of those of 1898, and the home produc- 
tion of, manganiferous iron ores was considerably aug- 
men Ores which, when dried at 212 deg., contain 
44 per cent. or more of manganese are classed as manga- 
nese ores, whilst those carrying smaller percentages are 
rated as manganiferous iron ores, unless they have less 
than 3 per cent. of iron. A regulation of the United 
States Treasury Department provides that ore to ke 
classed as manganese ore must contain not less that 50 per 
cent. of manganese and not more than 10 per cent. of iron. 
A subsequent modification, however, allows certain ores 
containing less than 50 per cent. of manganese to be 
classed as manganese ores when the iron content is less 
than 3 per cent. 

The supply of light and power from the splendid plant 
of the Rheinfelden Hydro-Electric Power Central, which 
we described in the summer of 1899, on the occasion of the 
visit of the Institution of Electrical Engineers to Switzer- 
laud, was partly interrupted on December 6 and 7 last. 
The interruption concerned only the municipalities, a 
great number of which, some situated at a very consider- 
able distance, receive light and power from. the central. 
After a rather unusual period of low water, the Féhn 
brought rain in such abundance and so suddenly that the 
hydrometric signal service failed. Enormous masses of 
fallen branches and leaves were swept down by the cur- 
rent, and blocked the iron screen in front of the turbine 
house so completely that an abnormal water pressure of 
2 metres was produced. The attendant’s path on the 
screen was 2 ft. under water. As a result the sluice gates 
of most of the turbines had to be closed for several hours, 
until the screens were cleared of the drifting wood. The 
accident would not have happened if the river improve- 
ments above the works, where passages for rafts are being 
made, had been completed. This work, however, has 
several times been disturbed by sudden floods, and seems 
to advance slowly only. 

The London School of Economics and Political Science, 
which continues to do excellent work, has arranged an 
admirable service for the Lent term, including several 
connected with transport, as follows: ‘‘The Policy of 
Different Countries in Relation to Railways,” a course 
of six lectures on the actual relations between the rail- 


| ways and the State in different countries, by the Director, 


on Thursdays, at 8 p.m, inning January 31; ‘‘ Rail- 
way Problems,” a course of six lectures by Mr. W. M. 
Acworth, M.A., on Thursdays, at 6.30 p.m., beginning 
January 31; “Engineering Questions in Relation to 
Railway Economics,” a course of six lectures by Mr. 
Lynden Macassey, B.A., LL.D., on Mondays, at 8 p.m., 
beginning February 19. These latter will deal with location 
of railways, construction of railway, equipment of rail- 
way, and working of railway. In commercial and 
industrial law, a course of four lectures on ‘‘ The Law of 
Transport by Land and Sea” will be given by Mr. C. A. 
Montague Barlow, M.A., on Wednenta 8, at 6.30 p.m., 
beginning January 23, at the London Chamber of Com- 
merce ; and ‘* The Working of the Workmen’s Compensa- 
tion Act” will form the subject of a course of two lectures 
by Mr. Barlow, on Wednesdays, at 6.30 p.m., beginning 
arch 20, at the London Chamber of Commerce. 

New Zealand Government Railways report states that 
the number of miles now open for traffic is 2104, against 
2090 last year. The revenue for 1899-1900 has been 
1,623,891/., an increase of 154,226/. over last year, and 
473,040/. over 1894-1895. The working expenses in 1899- 
1900 have been 1,052,358/., an increase of 122,620. The 
net revenue is 571,533/., an increase of 31,605/. The rate 
of interest earned on the capital cost of the open railways 
(16,708,887/.) has been 3.42 per cent., against 3.21 per 
cent. last year. All first and second- carriages are 
to have lavatory accommodation on all but suburban 
trains. Five gas-making plants have been erected, seven 
travelling storeholders built, and 439 cars fitted up ata 
cost of 33,4507. The number of passengers increased 10 
= cent., and the revenue 8} per cent. In the goods 

en 3,251,716 tons, including equivalent weight 
of live stock, has been carried, ucing a revenue of 
1,040,383/., an increase of 507,274 tons, and 112,689/., over 
Jast year. This enormous increase is mainly due to the 
bountiful harvest in the South Island, ee | which was 
carried at freight rates ening 20 per cent. below those 
ruling in the previous seme his factor is very notice- 
able when the relation between earnings and expenses is 
taken into consideration. The Government have decided 


to reduce the ordin f and, with this end 
lin view, have adap (on Jens $0 & passenger rate 


( 
scale, fixed on the basis of 14d. per mile firs 8 and 
1d. per mile second-class. Season and sectional tickets 
have been reduced. Immediate steps are being taken to 


largely augment the carriage and wagon stock ; 500,000/, 
will by gro age agon 8 ; 


spent in five years, 
Execrricrry Disptacinc SteamM.—A chan 





is about to 


be made in the motor power of the Barcelona and St. 
Andres steam rail 
for steam, 


way. Electricity is to be substituted 
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LAUNCHES AND TRIAL TRIPS. 


Ueberall, the —— of the German Navy one states 
that the small German cruiser Medusa, which was 
launched at the Weser Yards, Bremen, on Wednesday, 
the 5th ult., and hitherto known as ‘‘ E,” is the seventh 
ship of the Gazelle — She differs, however, from the 
Gazelle and Niobe in having no wood or copper in her 
construction, resembling in this respect the Chetis, 
Ariadne, Amazone, and Nymphe. Her length is 3444 ft.; 
beam, 38} ft.; draught, 16 ft.; displacement, 2650 tons; 
engines, 8000 horse-power ; speed, 20 knots, or 10 knots 
for 5000 miles, with a coal supply of 500 tons; armament, 
ten 4.13-in. guns, eighteen machine guns, and two sub- 
merged torpedo tubes ; her only protection is an armour 
deck of 1.97 in. maximum thickness ; her complement is 
249 officers and men. 





Messrs. R. Craggs and Sons, Middlesbrough, launched 
on Thursday, the 27th ult., a steel cargo steamer, 
330 ft. 9 in. between perpendiculars, 47 ft. breadth 
extreme, 26 ft. 64 in. moulded depth. The machinery 
will be fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, having cylinders 24 in., 38 in., and 
64 in, in diameter, by 42 in. stroke, steam being supplied 
by two large single-ended boilers, working at a pressure 
of 160 lb. to the square inch. The vessel has been 
designed to afford a large cubic capacity, and is expected 
to carry about 5500 tons deadweight on a moderate draught. 
She is being built to the order of Messrs. J. Ruthen and 
Co., of Cardiff, and on leaving the ways was named 
Cragfield. 





The s.s. Welgunde, built to the order of the Steam 
Navigation Company of 1889, of Hamburg, was success- 
fully launched on Saturday, the 29th ult., at the yard of 
the Elsinore Iron Shipbuilding and Engineering Com- 
pany, Elsinore, Denmark. This steamer is built of steel 
to the highest class at German Lloyd’s, and her dimen- 
sions are 488 ft. 6 in. by 40 ft. 10in, by 17 ft. 7} in. depth 
of hold. The engines are of the triple-expansion type, 
with surface condenser, indicating 800 horse-power. In 
the vacant berth the keel of a cargo steamer for Sleswic 
was laid down. 





On Monday, the 7th inst., Messrs. Wigham-Richardson 
and Co., Limited, Newcastle-on-Tyne, launched the 
twelfth vessel which they have built for the Deutsche 
Dampfschifffahrts-Gesellschaft Hansa, of Bremen. The 
steamer is 420 ft. in length by 55 ft. beam, and will be 
fitted with four-crank quadruple-expansion engines on 
the Yarrow, Schlick, and Tweedy system, which, as well 
as the boilers, are being constructed by Messrs. Wigham- 
Richardson and Co., Limited. The vessel was named 
the Argenfels. 





PERSONAL.—Messrs. Blake and Knowles’ Steam Pump 
Works, Limited, of 179, Queen Victoria-street, inform 
us that their Manchester representatives, Messrs. 
Doherty and Donat, have opened a show room at 82 
and 83, Deansgate Arcade, Manchester, where a selec- 
tion of the Blake-Knowles pumps will be on view. 





LECTURES ON WorRKS MANAGEMENT.—The Institution 
of Junior Engineers have arranged for a course of six lec- 
tures on works management to be delivered by Mr. A. H. 
Barker. Wh.S., B.Sc., at the Westminster Palace Hotel, 
Victoria-street, S.W., on February 5, February 20, 
March 7, March 19, April 3, and April 25. The fee for 
the course is 123. 6d. to the public and 10s. to members 
of the Institution. The syllabus can be obtained from 
the secretary, 47, Fentiman-road, Clapham-road, S.W. 





Divvicutt Reparrs at Ska.—Mr. Robert Murray, 
consulting engineer, Royal Exchange, Middlesbrough, 
who was a shipmate with Mr. Burdon for upwards of 
three years, sends us the following exceedingly interest- 
ing statement: On December 2 last the steamship Henri 
Rieth, owned by Messrs. John M. Lennard and Sons, 
Limited, Middlesbrough, left the Tees for Kustendje. 
On Saturday, the 15th, while in latitude 36.30 North, 
longitude 17.39 East, 125 miles to the east of Cape 
Passam, Malta, the chief engineer had occasion to stop 
the engines for the pur of renewing the circulating 
pump valve. On completing it, it was discovered thai 
the propeller nut had come off, the key dropped out, and 
the propeller hard back against the sternpost. Measures 
were at once taken to tip the ship, by means of filling 
the forward tanks and all hands engaged in rigging up 
stages and tackles for attempting to execute the necessary 
repairs. At2p.m. on the same day the ship was sufficiently 
tipped to enable the engineers to commence operations. 

aving a spare shaft on board, the key and nut were 
removed from it, the propeller was firmly secured with 
tackles, and the key fitted into the shaft. The propeller 
was then drawn back to its proper — at 5 p.m., and 
the thread on the shaft was found to be badly burred. 
The repairs were satisfactorily completed by 10.30 p.m., 
the ome ag well and hard fastened on, with the nut 
well home. The ship was again tipped into proper posi- 
tion, and at 1.20 a.m. on Sunday the voyage was recom- 
menced. During the time the work was in progress the 
weather fortunately kept fine, but on account of the swell 
running there was a rise and fall of the ship of 4 ft. Great 
credit is due to all hands on board the = Ons for the way 
in which this work was completed, more especially to the 
engineers, who, under the able superintendence and 
example of the chief engineer (Mr. J. W. Burdon), per- 
formed a really smart piece of work, which redounds to 
the credit of all concerned, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


OcTOBER. NoveMBER. DECEMBER. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and Il. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes, 
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LAYCOCK’S 
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On the present page we illustrate a new wagon 
brake which has recently been designed and patented 
by Mr. W. 8. Laycock, of Victoria Works, Sheffield, 
and which we have had an opportunity of inspecting 
at the inventor’s City office, 774, Queen Victoria- 
street, E.C. The brake, which is being tried on 
several leading railways, has been designed especially 
to meet all the requirements laid down by the Board 
of Trade and the various railway companies. To this 
end it is so arranged that it can be applied or released 
from either side of the wagon, and by one movement 
of one hand. Each brake lever is retained in position 
when the brake is off. 

The brake may be fitted in two ways, according to 
the power required. In the first case, illustrated in 
Figs. 1 and 2, a countershaft and a compound lever is 
used, whilst in-the second arrangement, illustrated in 
Figs. 3 and 4, the apparatus is applied direct to the 
central shaft, which forms a part | the arrangement. 
Referring to Figs. 1 and 2—the former an elevation, 
and the latter a plan of a part of a goods wagon carry- 
ing the brake—it will be seen that a countershaft A is 
carried on.a bracket, B, attached to the wagon sole C. 
This countershaft extends from one side of the wagon to 
the other. Upon the shaft there is placed a segmental 
plate D, with a serrated edge. This plate is free to 
turn on the shaft, but is prevented from moving later- 
ally. The serrations form a segmental rack E, into 
the teeth of which the catch or pawl F can engage, 
the latter being free to turn on its axis G. Against 





the side of the rackplate D there is secured a a? 
arm I, which pivots at H, and which has a segmenta. 
upper face approximating the curve of the rack E. Its 
normal position is as shown in Fig. 1, it then being 
below the teeth of the rack, so that the pawl can 
engage with them. Near the centre isa diagonal slot J, 
which is provided for the purpose of receiving a pin K, 
the latter projecting from the side of a short vertical 
arm L, which, in turn, is securely fixed upon the shaft 
A. There is an abutment M, placed on the rackplate 
below the arm to act as a stop, and to actuate the 
segmental rack. The hand levers N by which the brake 
is worked are of the usual pattern with which ever 
brakeman is familiar. They are fixed upon the ends 
of the shaft A in the usual position outside the wagon 
frame, On the inner side of the rackplate there is pin- 
pointed a connecting-rod O, its opposite end being also 
in-jointed to a short arm 8, as shown. The latter is 
xed upon a central shaft P, which operates the two 
pueh rods Q leading to the brake shoes. _ ; 
The action of operating the brake will be easily 
followed. When it is required to put on the brake, the 
hand lever N, on either side of the vehicle —the counter- 
shaft extending from side to side, so that both levers act 
simultaneously whichever is operated—is pressed down 
by the brakeman, thus causing the short arm to bear 
against the stop M, and this, being attached to the 
rackplate, causes the latter to turn, so that the con- 
necting-rod O is moved to the position which puts on 
the brake. It will be seen that the pawl F during 


this movement rides over the teeth of the rack; but 
prevents any reversal of the movement, and thus holds 
the brake on. 

To take off the brake, the pawl must be released 
from the rack. An advantage in this arrangement is 
that the operation can be performed by a very short 
movement of the hand lever on either side of the 
vehicle. The operation is as follows: When the hand 
lever is raised by the operator the pin K travels in the 
diagonal slot J, and thus raises the arm I, and this in 
turn lifts the pawl F clear from the rack when the 
rack-plate returns to its normal position and releases 
the brake. 

The second arrangement to which reference has been 
made is shown in Figs. 3 and 4. In principle the 
arrangement is the same ; but in this case the counter- 
shaft is not used, and the rackplate is placed on the 
central shaft P. Naturally, the operator has not so 
much power in applying the brake, but the arrange- 
ment is more simple. In the latter engravings a modi- 
fication is shown in which the rackplate is made double, 
and the releasing arm is placed between the two parts. 
In Figs. 3 and 4 the same lettering is used as in the 
former illustration, and the action can.be easily fol- 
lowed by means of the description already given. In 
this case, however, the rackplate has a tubular ex- 
tension T which carries a double arm U to which the 

ush-rods Q are connected ; the method of operation 
lees otherwise the same as already explained. 

Weillustrate in Fig. 5 the device = shown in Figs. 1 
and 2 for supporting the hand lever, so as to prevent 
it, by its weight, putting the brakes on automatically ; 
whilst, at the same time, the brakesman can perform 
the operation with ease. Attached to the wagon sole 
near the end of the hand lever is a short arm V which 
is pivoted near the front end W, whilst the free end 
can rest upon a bracket X. In a fork at the front 
end of this arm, and pivoting upon the same axis, there 
is a tumbler Y, and upon the inside of the hand lever 
a projecting pin Z, When the lever is raised the pin 
strikes the tumbler, which turns easily on its axis, 
permits the pin to pass it, and then falling back is in 
@ position to receive the pin on its upper face, so that 
the hand lever is supported by the counterpoise of 
the arm V. The tumbler being placed in aslot in the 
arm V, as shown in Fig. 2, does not allow the hand lever 
to descend without the arm being lifted to the position 
shown in Fig. 5. Figs. 1 and 2 show the hand-lever 
in its usual position, with brakes off. In spite of the 
support [agen to the hand-lever by the device last 
described, the brake is easily applied by hand, as the 
arm V is little more than a counterbalance, though 
there is a preponderance given to it to guard against 
the automatic application of the brake, to which refer- 
ence has been made, This, however, is easily over- 
come by the operator ; and when the greatest power 
is needed for applying the brake, the weight of the 
lever assists. 

The advantages of an ‘‘ either-side ” brake have long 
been recognised, and such an appliance is most desir- 
able, if only for reasons of safety to the shunters and 
brakesmen, who run great risks in crossing lines when 
wagons are in motion. The mechanism of Mr. Lay- 
cock’s brake is — and not likely to get out of 
order ; and it has the advantage of needing no heavy 
balance weights or springs. Moreover, the mechanism 
can be easily applied to wagons fitted with the ordinary 
side-lever brake. The brake can also be easily con- 
nected up to either the Westinghouse or the vacuum 
automatic systems, 





INDUSTRIAL NOTES. 

Wirh the inauguration of the Australian Common- 
wealth on the first day of the New Year, it may be of 
interest to call attention to the new Labour Act which 
passed the Legislative Assembly of New South Wales in 
September, 1900, and was then passed on to the Legisla- 
tive Council for its concurrence. Whether the Act will 
become law in the other now federated Colonies remains 
to be seen; but as a labour member has become a 
member of the new Cabinet, it is probable that the Act 
will be extended to the entire Commonwealth, unless 
there is some strong opposition thereto in some of the 
other federated States, 

The Act is entitled the ‘‘ Industrial Arbitration Act, 
1900.” It provides “for the registration and incor- 
poration of industrial unions, and the making and en- 
forcing of industrial agreements ; to constitute a court 
of arbitration for the hearing and determination of 
industrial disputes and matters referred to it by 
conciliators ; to define the jurisdiction, powers, and 
procedure of such Court ; to provide for the enforce- 
ment of its awards and orders, and for purposes con- 
sequent on or incidental to those objects.” Such are the 

urposes of the Act as set forth in the preamble. 

t will be ceen that the enactment goes far beyond 
anything that we have in this country, and, indeed, 
it rovisions which the labour leaders in Britain 
have always opposed. The operation of the Act will 
be watched with interest by all associated with labour 
movements and legislation, as an experiment in a new 





sphere of legislative action. Labcur unions are, by 
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express enactment, made corporate bodies, by registra- 
tion and incorporation, They can sue, and be sued, as 
corporate bodies, in the same way as public companies. 
Thus they differ wholly from trade unions in this 
country in essential matters relating to constitution 
and modes of legal procedure, and in the relationship 
of members to unions. 

The following is a brief summary of the provisions 
of the Act, sestion by section :—Section 1, short title : 

2. Definitions. Common rule means practice, usage, 
terms, mode of employment, regulations, &c., in the 
conduct of any industrial court—the Court of Arbi- 
tration constituted by the Act. Employer: Person, 
firm, company, or public body. Employ¢é: Any person 
employed in any industry, Industrial dispute: A 
dispute relating to labour, between employer and 
employed. Industrial matters: Things affecting work 
done or to be done, rights and duties of employer and 
employed—(a) As to wages, prices, allowances, &c. ; 
(b) Hours of labour; age, sex, qualification, modes, 
terms, and conditions of employment; (c) Employ- 
ment of children, young persons, and others, or the 
refusal to employ or the dismissal of all such persons ; 
(1) Custom, usage in any industry, generally or locally ; 
(e) Claims under any industrial agreement. Indus- 
trial union: Union registered and incorporated under 
the Act. Industry: Business, trade, manufacture, 
undertaking, calling, or employment in which men or 
women areemployed. This is designed to cover every 
form of employment by private persons, firms, public 
companies, or private bodies, Prescribed: By the 
Act, regulation, or otherwise. Registrar: Person 
appointed under the Act. Trade union: One regis- 
tered under the Act of 1881. 

3. Provides for the appointment of registrar, with 
powers, &c. 

4, Registration of industrial unions: (a) Of any 
incorporated company or association of persons, not 
less than five, which has been in existence for six 
months, and which shall have employed on an average 
not less than 100 persons; (+) Any trade union or 
association of trade unions ; (c) Any branch of a trade 
union. Appeal is provided for in case the registrar 
should refuse to register an industrial union. Certifi- 
cate of incorporation to be conclusive evidence of such, 
and that the requirements of the Act has been com- 
“wom with, until such certificate of incorporation has 

een cancelled. 

5. Provision is made for registration of: (a) An 
incorporated company ; (/) an association of persons; 
and (c) a trade union or branch of union. The re- 
gistrar may require proof of authority of members to 
register ; and he, or the Court, must be satisfied that 
the rules or articles are in accordance with the Act and 
the schedule thereto annexed. 

6. Rules to be adopted must have sanction of the 
Governor, and then be made binding upon all members 
of the registered body. 

7. Incorporated industrial union to be a body corpo- 
rate, with perpetual succession, and a common seal, 
until registration is cancelled. Such union may hold 
land and other property, none of which may be taken 
inexecution, except underthis Act. Copy of rules and 
list of members to be supplied to the registrar, to- 
géther with copies of all industrial agreements entered 
into, 

8. Provides for resignation of members, or the can- 
celling of certificate of registration, but neither can 
be done pending any litigation proceeding under the 
Act, or until ended. 

9. Industrial unions to be classified, and class to be 
stated. 

10. Provides for the recovery of eubscriptions, con- 
tributions, and fines from members of industrial unions 
according to the rules, 

11. Industrial agreement may be made and enforced 
between union and union, or between employers and 
workmen, for a specified term not exceeding three 
years ; such agreements to be filed. 

12. All such agreements to be va'id and binding on 
the — thereto, whether between union and union, 
or the union and members thereof, but may be re- 
scinded or varied by agreement in writing to be filed. 

13. Agreements to have same effect as an award, 
and to be enforced in same manner by the Court having 
jurisdiction. 

14 to 18. These five sections deal with the con- 
stitution of the Court of Arbitration. The President 
to be a Judge of the Supreme Court. Members of 
the Court to i appointed by the Governor, one-half to 
be recommended by one of the parties, the other half 
by the other party. The members of the Court to be 
ey one guinea for each sitting. The Court to have 
ull jurisdiction and powers. 

19 to 29. These eleven sections define the jurisdic- 
tion, procedure, and powers of the Court. In general 
terms it may be said that the provisions cover all the 
things that are provided for in our elaborate County 
Court Actes and in the Summary Jurisdiction Courts 
under the Employers and Workmen Act. Neither 
president nor members of the Court must disclose 
matters of evidence as to profits or financial condition 
of parties under penalty of 500/. Evidence may be 


taken in camerd. Reference to the Court may be 
made by either party, with or without the consent of 
the other, by summons. Power is given to enter any 

lace to view, or examine any person on oath. There 
is to be no appeal to any other Court: the award is to 
be final. No abatement on death of either party. No 
strike or lock-out, or cessation of employment during 

roceedings. In case of contravention, penalty to be 
imposed ; also if employer discharge employé. The 
Court may order a minimum wage, or order that pre- 
ference be given to a member of the union by the 
employer. 

30 to 35. These five sections provide for the enforce- 
ment of the award or offer. Officers of the Supreme 
and all other Courts are empowered to enforce the 
decrees of the Arbitration Court. The er of 
industrial union to be answerable to award or order ; 
if not sufficient, then each member up to a maximum 
of 10/. 

36 and 37. Supplemental. Provides that the Governor 
may make regulations, &c., similar to those by a 
Secretary of State in this country. 

The schedule sets forth matters to be provided for 
in the rules, articles of association, and regulations of 
the incorporated bodies. They include such as are 
provided for in the Trade Union Acts and in the Com- 
panies’ Acts in this country. 

This is the most momentous piece of labour legiela- 
tion ever attempted in this or any other country. 
The summary above given indicates its nature and 
character. The power to fix a rate of wages for three 
years in advance is in itself a vast power. The Court 
also fix the hours of labour, and all other conditions. 
The awards in all cases are final; there is no appeal, 
except to the same Court. The operation of the Act 
will afford experience as to State regulation of industry 
such as no other country can produce. 

The Jronworkers’ Journal for January of this year 
gives the two latest ascertainments by the accountants 
for the North of England iron and steel trades, and 
for the Midland Wages Board. The workers in 
the North of England had an advance of 3d. per 
ton on puddling and 24 per cent. en all other mill 
and forge wages, while in the Midlands the wages 
remain the same until February 2, 1901. The relative 
position of the two districts was balanced by the ad- 
vance in the North, and so remains until the next audit 
of the employers’ books. The association have pur- 
chased an annuity for the widow of the late Edward 
Trow, for many years the faithful secretary of the iron 
and steel workers of Great Britain, and one of the 
secretaries of the North of Eogland Board of Concilia- 
tion and Arbitration. The journal of this month gives 
a reprint of a kind of interview with one who calls 
himself a socialist and trade unionist, and heads the 
reprint with this significant expression, ‘‘ A Plea for 
‘Scoundrelism.’” It is a fitting rebuke to this 
modern ‘‘ teacher of men generally, and now of trade 
unionists in particular,” that ‘‘ such red-hot anarchy” 
should be exposed in a trade union journal. Still, it 
is pitiful to read such wicked trash. In comparison 
with it, the journal inserts a letter from the head of 
the Witton-lane Iron Works, on his retirement, to his 
employés and their reply to the employer. Both letters 
express the feelings of goodwill and comradeship in 
their mutual relations extending over many years. 
Never, perhaps, was there expressed such mutual 
goodwill as in those two letters on the cessation of 
the relations between the parties—employer and em- 
ployed. The council of the association states that 
there has not been a case in the Courts under the 
Workmen’s Compensation Act, in so far as the iron 
and steel workers are concerned, although there has 
been friction in one or two instances. The members 
are instructed how to act in case of injury, so that 
the proper claim shall be sent in to employers when 
an accident has occurred. 

That there has been substantial improvement in the 
condition of the cotton industry, is shown in the 
January report of the Provincial Association of Cotton 
Spinners. The proportion of unemployed members at 
the date of the report was 4.61 per cent. of the total ; 
in the previous month the proportion was 9.75 per 
cent.; a year ago it was 4.64 percent. But experts say 
that the crisis is not wholly over, as there is a doubt 
whether the supply of cotton in the current year will 
be ey to the vast demands in all parts of the world 
for the raw material. The members of the Associa- 
tion have increased by 128 in the course of last year, 
but the report thinks that the increase is far short of 
what it ought to be. There were 291 on the funds on 
an average in each week of the month. The aggregate 
number of members is 14,207, but a decrease of piecers 
is reported. There were 30 dispute cases in the month, 
all of which were successfully dealt with by the officials 
of the union without any cessation of work. There 
were also 39 accident cases, or 10 more than in the 
month previous. Nineteen claims have been sent in 
to employers on behalf of the injured members. One 
case of death claim is in the hands of the solicitor of the 








Association, but it may be that the case will be settled 


Very few bond-.fide claims have been 
e that a super- 
» and the members 


out of Court. 
contested. The Association pro 
annuation fund shall be establish 
are called upon to vote for it. 

The plasterers are taking an important step in the 
matter of technical education. All the learners under 
age are to be compelled to attend classes, unless satis- 
factory reasons are given for absence. The object is 
to secure good workmanship in this important branch 
of the building trades. For a long time the plasterers 
rather resented any new departure in the trade, often 
opposing the introduction of centre pieces for the 
ceilings, mouldings for cornices, and slabs for walls; 
but progress has been made, and fixers are found to do 
the work. The experiment of compulsion will be 
watched with interest. 





There has been so little doing in the engineering 
industries in Lancashire since the break-up for the 
Christmas holidays, until the beginning of the present 
week, that it is scarcely possible to say whether there 
has been any material change in the situation. The 
reports generally indicate that, with the exception of 
two or three important branches, the New Year has 
not opened with very satisfactory prospects as regards, 
at least, the new work coming Licent to replace the 
orders which are running out. It may be, however, 
that easier terms in respect of raw and finished 
material will tend to quicken at least some branches 
which have been in a somewhat languishing condition. 
It is thought that this may be the case if the price of 
coal should come down, as this article is an important 
factor in the cost of manufacture in most cases, and 
especially in all that concerns the engineering and 
allied industries. There has been a downw ten- 
dency in prices of material, although there had been 
no official reduction in rates at the close of last week. 
Consumers, therefore, only did such business as was 
necessary to keep going, all forward orders being kept 
in abeyance. In the steel trade prices were weak and 
irregular, purchases being made without difficulty at 
less than the quoted rates. 





In the Wolverhampton district makers of marked 
bars reduced their rates 20s. per ton last week, 
which step, it was thought, would bring about a re- 
vival in business. It continued quiet, however, nego- 
tiations being practically suspended as regards future 
supplies during the latter part of last week. Doubtless 
this was caused by the then near approach of the quar- 
terly meeting, held during the current week, the results 
of which are not apparent at the date of writing. Very 
little work was done during last week in any of the 
engineering and allied industries, or in the other in- 
dustries engaged in the iron, steel, and other metal- 
using trades. The complaint still is, that the high 
price of coal is retarding trade, and preventing the 
negotiation of contracts, 





In the Birmingham district, the fall in the price of 
marked bars 20s. per ton did not produce the revival 
which it was hoped and expected would result from that 
reduction. The tone of the market at the close of last 
week was quiet, even dull, but it was thought that a 
better volume of trade was inevitable. The engineering 
and allied industries, and also the other iron, steel, and 
other metal-using industries, did very little work last 
week, there being no great pressure of work to curtail 
the holidays. It is hardly possible to gauge the posi- 
tion at present, but the prospects are not by any means 
so bright as they were a yearago. There is, however, 
a fess deal of work stillon hand, if only the prices of 
material and fuel were more nearly in accord with the 
prices of the finished articles of manufacture. 





The Penrhyn Quarry dispute is not ended. The 
ballot of the men, on the question of accepting the 
terms submitted by Mr. Young, the manager, at the 
recent conference, and which the delegates of the men 
agreed to submit to their fellow workmen for accept- 
ance, resulted in a vast majority against the terms 
and conditions. The votes, as declared by the scruti- 
neers—who were Mr. Jones Morris, chairman of the 
Carnarvon County Council, and Mr. C. A. Jones, 
solicitor, Carnarvon—resulted thus: For the terms, 
77; against the terms, 1707; spoilt votes, 89; total 
votes given, 1873. The voting papers were publicly 
burnt after the declaration of the result. This was 
done to prevent the possibility of knowing how any 
man voted. 

The lightermen at a mass meeting held in the Ber- 
mondsey Town Hall, on Saturday night last, rejected 
the terms submitted to them which the employers had 
a to; the strike, therefore, continues. The em- 
P oyers conceded the terms asked for, to the watchmen ; 

ut these resolved to continue out, in sympathy with 
the lightermen until the claims of the latter were satis- 
fied. It seems that Lord Brassey’s award is no longer 
in dispute, if ever it was, for the employers gave an 


assurance that the terms of that award would be ad 








hered to. In reality the dispute now hinges mainly on 
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the question of payment of overtime. There is also 
some question as to apprentices between the two 
parties. After all, the whole matter could have been 
well settled by arbitration. 





The Antwerp strike ended towards the close of last 
week, the men resuming work on the terms offered by 
the employers. The men have a doubtful result to 
record, after all the fighting, the rioting, and the suffer- 
ing endured. There were great divergencies in the 
statements of the two parties as to the actual points in 
dispute. This is becoming by far too general in the 
labour world. If a dispute arises the issue ought to be 
definite, and the facts in regard to it clear. Otherwise 
there will not only be confusion, but grievous misunder- 
standings and serious losses on both sides. 





The Calais laceworkers by a large majority resolved 
at their recent meeting to continue the strike by 1714 
votes to 124 against. There were only 24 abstentions 
out of 1933 workers present. But the dispute is 
likely to collapse for want of funds. Last week the 
strike pay had to be reduced from 12s. to 6s. for the 
week, The legal formalities for an appeal from the 
Boulogne Divisional Court to the Court of Cassation, 
as regards an infringement of the law respecting the 
hours of labour in lace factories, not having been cem- 
plied with, the Minister of Commerce will, it is 
thought, intervene. The employers allege that they 
stand by the legal conditions of work, as held by the 
Courts. They also declare that if the demands of the 
workers were conceded, the lace trade in Calais would 
be ruined. Already large orders have come to England, 
especially American orders, many, or most, of which 
were formerly sent to France, Calais being the chief 
centre. 





The strike of about 200 locomotive enginemen and 
others, working the private railway opened by the 
Powell Duffryn Colliery Company at Aberdare, and of 
the surfacemen at the colliery yard, has led to a cessa- 
tion of work at the whole of the seven collieries owned 
by the company, some 6000 men having come out on 
strike in support of their fellows. As the latter left 
work without notice it is probable that the law will be 
appealed to for breaches of contract, unless some 
arrangement can be made. An interview between the 
manager and a deputation of the men ended in a com- 
plete deadlock, as no terms could be agreed upon. 

The London Society of Compositors have been 
agitating for an increase of wages and a reduction of 
working hours for some time. The employers were 
approached upon the subject, but have replied to the 
effect that circumstances do not warrant the concession 
of the demands made by the men. It is alleged that 
printing work is more and more migrating to other 
centres, and to the Continent. The men reply that 
most of the work that can be done in the country has 
gone there already. The meeting in Exeter Hall on 
Saturday last upheld the view that the demands should 
be pressed. A ballot of members will be taken, and 
then the employers will be informed of the result. 


There is a rift in the Federation of Trades. The 
Gasworkers’ Union threaten secession. The union has 
paid to the Federation 55210. 2s. 2d., and have received 
from it only 399/. 4s. 2d. This, as often pointed out in 
‘* Industrial Notes,” is the rock ahead. 





THE ENGINEERING CRISIS IN THE 
NAVY.* 


By Mr. D. B. Morison. 
(Concluded from page 30.) 

On leaving England the Hermes was employed on 
convoy duty with the South African transports, and her 
boilers were under easy steam for about two months. 
Minor troubles arose in connection with the boilers and 
machinery generally, but the staff was neither adequate 
nor sufficiently competent, as a whole, to cope with the 
difficulties effectively, and the entire work and worry 
involved fell upon the few experienced men, who soon 
became physically exhausted, and, as a consequence, the 
troubles multiplied. The inexperienced men did their 
best; but they were, of course, under the circumstances, 
of but little real assistance. The chief engineer and his 
assistants did all that man could do up to the limits of 
physical endurance. The chief became seriously ill, and, 
in the course of a short time, a the other officers 
and leading ip agp ratings me incapacitated. 
The depletion of the experienced and capable members 
of the engine-room staff was naturally. attended by 
increased liability to break down, and accident followed 
accident until the engineering department was in a com- 
plete state of collapse. During the later and more acute 
8 of the troubles, lieutenants were stationed in the 
stoke-holds, presumably with the idea that, by the 
exercise of the superior authority of the executive officer, 
bow would be able to ~~ the men under control, 
and check any tendency to demoralisation which might 


* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, 











have been ep by the severe and capes ab strain 
to which the men had been subjected. This object would 
appear, however, to have been defeated by the exacting 
demands made upon the time and attention of these 
executive officers by the task of avoiding ashes and hot 
water under foot, and boiling water and escaping steam 
overhead. Courage is only comparative, and is largely a 
matter of becoming habituated to special conditions and 
environment. An executive officer may be brave and 
undeniably capable on the quarter deck, and yet be 
ridiculous and redundant in a sorely stricken boiler or 
engine-room. Escaping high-pressure steam and scalding 
water ess terrors which may be demoralising to a 
man who has trained and disciplined himself to regard 
the possibility of dismemberment by shell fire with 
philosophical stoicism. 

This is another proof of the necessity for granting to 
engineer officers complete executive control over all men 
deputed to perform duties in the engine and boiler-rooms 
or bunkers, no matter whether they be drawn from the 
seamen ratings, or whether they are regular members of 
the engine-room complements. 

This complete breakdown of H.M.S. Hermes, attended 
as ib was by the placing of the ship and its crew in a 
position of some peril, is by no means a solitary instance 
of the failure of our most modern types of warships to 
thaintain efficiency throughout voyages of even the most 
moderate duration. Yet with a fatalism which is incom- 
prehensible, and—from the national point of view— 
intolerable, the Admiralty does not take, or even con- 
template, intelligent measures to cope effectively with 
re serious difficulties with which it now finds itself face 
to face. 

Any system of naval administration must be hopelessly 
defective which can result in the commissioning of ships 
so excessively liable to serious breakdowns as typical 
ships of different classes, representative of the whole of our 
modern Fleet, have proved themselves to be, and under 
which those ships are sent to sea with engine-room staffs 
which are known to be inadequate in numbers, skill, and 
experience. 

In these days of false sentiment and spurious humani- 
tarianism the popular scapegoat for all sins of commission 
or omission, in departments of state, is that nebulous and 
impersonal entity known as ‘“‘the system.” It must, 
however, in fairness to the present Board of Admiralty. 
be admitted that the existing difficulties are the result of 
the perpetual failure of successive preceding Boards of 
Admiralty, to realise the fact that the revolutionary 
change from sail and smooth-bore muzzle-loading cast- 
iron guns to steam propulsion and highly mechanical 
armament, demanded corresponding drastic and far-reach- 
ing changes in the constitution and training of the naval 
personnel. The present Board of Admiralty has been 
unfortunate in succeeding to power and responsibility, 
to reap the whirlwind, at a time when the evolutionary 
process has reached its most critical stage. 

In times of peace breakdowns of our warships simply 
involve loss of money, and the physical collapse of a propor- 
tion of the personnel ; but in time of war a series of such 
accidents could not fail to be a serious national disaster, 
and might even imperil the very existence of the Empire. 
It is therefore imperative that the primary causes of the 
present —— inefficiency should completely 
removed, and that a more liberal and enlightened policy 
should be adopted in the administration of the Navy. 

It is a waste of Bp money, and a betrayal of public 
confidence, to build ships, unless steps are taken to ensure, 
so far as human knowledge and foresight will permit, 
that each ship when completed and manned will be com- 
pletely effective. The mere construction of ships does 
not necessarily create naval power which has any exis- 
tence outside the world of ink and paper, and until there 
is some indication that intelligent measures are to be 
taken to render our existing ships really efficient, it is folly 
to speculateon the valueof the increased national insurance 
afforded by the additional ships now being built. When 
these new ships are completed it will be impossible under 
the existing conditions, to provide them with the com- 
plements of experienced engineer officers, thoroughly 
skilled artificers, and trained stokers, necessary to convert 
them into efficient fighting units. 

In the course of a recent discussion at the Royal United 
Service Institution on a paper entitled ‘‘The Training 
of Seamen,” by Mr. J. R. Thursfield, some interestin 
revelations were made of the unfortunate attitude whic 
many representative naval executive officers of high rank 
take up towards the important questions at issue relating 
to the engineering branch. Admiral Sir John O. Hopkins, 
oo (late Commander-in-Chief in the Mediterranean), 
said : 

‘*The officers learn a smattering of engine work, but 
they should be in a position to take their place as engi- 
neers if called upon. I remember what the Khedive of 
Egypt did when he was bothered by his engine-drivers 
for more money. He said, ‘ Very well, I will give you 
increased pay; but you must have on your engines a 
native stoker to help stoke and drive the engine.’ The 
native stoker accordingly came, and helped the driver. 
But by-and-by he became qualified to drive the engine 
himself. That was the Khedive’s chance; and on the 
next occasion of a further demand by the engine-drivers, 
he said, ‘ Be off out of it ; the stoker will drive the engine 
in future.’ Let us take this lead and try and know as 
much engine-driving as engineers. Another point is 
(perhaps foreign to this discussion): Why should not 
these engineers have executiverank? It is merely taking 
command of a certain number of their men, which at 
present they do as much as any so-called executive. 
Then why not call them executives, as, of course, they 
play a very important part in aship? If it pleases them 
to be called executives, and we get better work out of 
them in consequence of calling them so, and they achieve, 








as they think, a better position, it will hurt nobody and 
will content them.” 

The first portion of this utterance, coming from an 

officer of such mature experience and responsible rank, 
tends to create a feeling of despair as to the ibility 
of the adoption of a liberal and enlightened policy by the 
Admiralty, and it is indeed a happy circumstance, on 
which the Admiral is to be congratulated, that he im- 
mediately followed it up by a statement indicative of a 
more reasonable frame of mind and suggestive of the 
latent possibility of his ultimate complete conversion to 
that line of policy which can alone provide our ships with 
an efficient personnel capable of realising their full fight- 
ing values. 
_ Captain A. C. Corry, R.N. at pose Camperdown), 
in the course of a somewhat involved contribution to the 
discussion, made the following extraordinary and contra- 
dictory statements :— 

‘*The life of the seaman or officar on board a modern 
steam man-of-war is about as much hedged in by 
humanly-invented pressures as that of any man in the 
world. Not only is he amenable in the last resort to 
the ordinary laws imposed upon his countrymen, but 
he is surrounded by a network of highly artificial pres- 
sures which affect his smallest movement. Now, the 
effect of these pressures continued over a ee | period is 
to produce a certain set of qualities, good and bad. He 
comes in time to look at life and at his business from the 
steamship and machine point of view, and he mes, 
of course, daily more incapable of viewing his profession 
from any other point of view than that of the mechanic 
or mere artilleryman. The sea he may neglect. That is 
dealt with for him by the constructor and the engineer. 
The wind and weather are no concern of his ; the engines 
drive him against both he knows not how. There is no 
need for him to know the capacities of every man upon 
the lower deck and every officer above him. 

‘* Another question which has been raised in this dis- 
cussion is that of the mapere & possibility, and advis- 
ability of giving what is called ‘executive rank’ to the 
class of officers now known collectively as the ‘ Royal 
Naval Engineers.’ What is the meaning of the word 
‘executive’? Does it imply merely, as many persons 
seem to think, the wearing of more gaudy uniforms, 
the enjoyment of a higher social position, and the 
drawing of a higher scale of pay? If this is all that the 
naval engineers want, ib is certainly not for me to wish 
to refuse it to them. But their claim to ‘executive 
rank’ involves a far higher pretension than this. What 
is ‘executive,’ and what are the attributes that it im- 
plies? It is a demand for power to ‘punish their own 
men.’ This matter is discussed as if anybody is competent 
to punish: the fact lies that no art requires a more 
searching and thorough training than the art of justly 
awarding punishment. The demand of Royal Naval 
Engineers is exactly like a demand that every employer 
of labour throughout the country should be allowed to 
exercise the functions which are now the exclusive pro- 
perty of the magistrate and judge. Punishment, indeed, 
mere punishment, the awarding, rightly or wrongly, 
of cells or other penalty, is the easiest thing in the world. 
But just punishment is, pops probably the hardest. 
To give a man ten days’ cell is easy enough for any man; 
to weigh and balance the evidence upon which he is to 
be, or has been, convicted is entirely another thing. The 
glory of the ‘executive officer’ is that he shall be a 
man in whose hand sane and reasoning men will gladly 

lace their lives at the moment of trial. If the Royal 

aval ag oe officer wishes to do this, and hopes ever 
to do it thoroughly, he will find that, in learning this 
trade he will have but little time indeed left for acquiring 
also his own.” 

On the one hand, this executive officer bears testimony 
to the important influence of the mechanical elements 
of the ship’s constitution, and in an unwonted spirit of 
self-abnegation owns right up to the fact that the con- 
structor and the engineer take the heavier portion of 
the burden of responsibility from off his shoulders; and, 
on the other hand, he refuses to grant to that highly re- 
sponsible officer, the naval engineer, that power to punish 
his departmental subordinates which is necessary to give 
him proper authoritative control. Is it not a palpable 
absurdity to withhold from responsible engineer officers of 
mature age, who have spent their whole lives in managing 
men, a power which is granted to mere youths in the execu- 
tive branch? and that on the untenable ground that the 
training of the former prevents them from acquiringeven in 
long years the sense of justice and proportion with which 
the young executive officer is credited, apparently as a 
heaven-born gift. Captain Corry is stienloaly unfortu- 
nate in stating that, ‘‘the demand of Royal Naval Engi- 
neers is exac’ y. like a demand that every employer of 
labour os out the country should be po to 
exercise the functions which are now the exclusive pro- 
perty of the magistrate and judge.” I venture to think 
that the naval engineers would only too grateful if 
they were endowed with the ample powers of punishment 
enjoyed by employers of labour, who, amongst other 
means of dealing with offences against their interests, can 
instantly dismiss any incompetent or insubordinate em- 
ployé. It is, however, scarcely worth while to subject 
such nonsense to destructive sis. 

The root of the whole difficulty lies in the fact that, 
at the present time, when engineering matériel has risen 
to a position of supreme importance, as a component 
of naval power, a fanatical attempt is being made to main- 
tain the engineering personnel, which is its essential 
complement, in @ position of inferiority and executive 

werlessness, which bears no relation to its present 
unctions and responsibilities, and is on conditions 
which have long ceased to exist. The fighting value of 
a modern warship is determined by the possession of a 
variety of qualities, the most important of which are 
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dependent for their existence upon the efficiency and 
workability of the propulsion machinery and the mechan- 
ism of the armaments, for both of which officers of the 
engineering branch are now responsible, and for which 
officers who are engineers must always be responsible. 
The unjust and prejudiced policy of repression which it 
has always been a tradition of the Admiralty to adopt 
towards the engineering branch of the service, is gradu- 
ally sapping its efficiency by killing the enthusiasm and 
contentment of the personnel, and by rendering it un- 
popular and unattractive, in those circles from which 
the best class of engineer officer could and should be re- 
cruited. In these days, when engineering science is the 
very foundation of civilised existence, it is foolish and 
hopelessly futile to attempt to repress its professional 
representatives by any artifices of social or service con- 
vention. The evils attending the efforts of the Admi- 
ralty in this direction are growing in an increasing ratio 
with every development of engineering that increases its 
influence upon sea power. The variety, complexity, and 
magnitude of the machinery employed upon modern war- 
ships renders it essential that those responsible for its 
care and manipulation shall possess high professional 
attainments, whilst the successful organisation and 
management of the large engine-room staffs now requi 
call for administrative capacity of no mean order. It is 
surely unreasonable to expect that the well-bred, high- 
spirited and capable youths who are therefore alone 
fitted to me efficient engineer officers, will willingly 
enter a service where they will be subjected to continual 
annoyance and humiliation, and where their ultimate 
grave responsibilities will be unaccompanied by corre- 
sponding powers of control. 

There is a tendency on the part of some of the oppo- 
nents of reform to make capital out of certain statements 
made by Rear-Admiral Melville (in his able and remark- 
ably frank report for 1900, as the Chief of the Bureau 
of Steam Engineering of the United States Navy), with 
reference to the unsatisfactory working of the new Per- 
sonnel Act, by which the former Line and Engineer 
Corps of the United States Navy were amalgamated. 
There is, however, no justification for interpreting the 
words of Rear-Admiral Melville as a condemnation of the 
enlightened and liberal policy of which the Personnel Bill 
was the practical expression. In order to prove this 
point I cannot do better than quote Rear-Admiral Mel- 
viile’s own words ; 

‘*T am fully aware of the futility and folly of decrying 
legislation simply because the desired results therefrom do 
not promptly materialise, but surely time enough has now 
elapsed since the enactment of the reorganisation scheme 
to make criticism of its effects upon the Navy both 
proper and important. To any close observer it is con- 
vincingly evident that either the scheme was a mistake, 
or that the proper course has not been taken to carry out 
its intent. 

‘‘T am free to acknowledge that the events of the past 
year have brought only discouragement to those most 
deeply interested in a successful outcome of this new law, 
but I am equally candid in the belief that the cause of 
this discouragement lies not in the scheme itself, but in 
a lack of full appreciation on the part of the Department 
(Navy Department) of the urgency of the need for haste, 
not only in providing the fullest opportunity for the 
acquirement of practical engineering knowledge on the 
part of the younger officers of the former line, but in 
enforcing their embracement of this opportunity in 
the most effective manner by departmental orders. It 
will not do to depend upon unaided individual enthusi- 
asm, or details occasioned by the necessities of particular 
ships ; such a course merely temporises with the present 
needs, fails in any rational degree to increase the force 
of navy engineers (even should it suffice to replace the 
annual loss), and is hopelessly ineffective to secure the 
most desirable results in the shape of aspeedy acquirement 
of general knowledge of engineering on the part of the 
new line as a whole.” 

And then, further on in the report : 

‘*Regarding the engineering departments of ships at 
sea in times of peace as well as of war, compare for a 
moment the advantage of a battleship depending for the 
full and proper operations of her motive power upon the 
knowledge of a single officer, the chief engineer, with 
that of another ship of the same class, whereon any 
one of the line officers could in an emergency take 
efficient charge of the mavhinery and several, indeed, 
assume and completely fill the position of an expert in 
that department. The ideal condition of the latter 
is what we are now striving for, since engineering 
knowledge has been recognised as of the most vital 
importance in the service, and it is to the realisation 
of this I still hopefully look despite the many visible 
obstacles.” 

In reading Rear-Admiral Melville’s valuable and lucid 
report, one cannot help feeling that it would be to the 
advantage of our public services, and therefore of the 
nation, if it were possible for ihe heads of our naval 
departments to make public, in the same complete, frank 
and decisive manner, the results of each year’s working, | | 
and the bearing which the experience gained had upon 
the creation of greater efficiency. One inestimable 
advantage attending such published reports lies in the 
fixing of the responsibility upon individuals rather than 
upon an unarraignable and intangible system. That the | f 
engineering difficulties in the Navy, with which we are 
now face to face, are typical and not accidental; that 
they are simply an acute and critical stage in a process of 

evolution, and not merely the outcome of certain special 
features of our naval administration, is proved by the 
fact that the same difficulties are arising in all the pro- 


rank and executive titles. 
see that they do most of the work, and that the main- 
tenance of our modern ships in a state of fighting 
efficiency is the business of mechanics and not of sailors. 
Ido not think the engineers will get their wish just at 
present, but this agitation is a sign of the times which 
must not be ignored; and it is not difficult to foresee 
that unless our executive—both officers and men—re- 
ceive a more mechanical training than they do at present, 
they will be gradually ousted by the engineers and artifi- 
cers. The law of the survival of the fittest is a universal 
one, and the Navy will be no exception to it. 
‘sailor,’ as we have hitherto known him, cannot survive 


of-war. 
elements, and defeated them far more signally than ever 
the Jack Tar did in his 
of him which we have 


i demanded the immediate application of measures 
or its redress. We appear to be the next to experience 
the grave dangers attending the failare to harmonise 
personnel and matériel. The others will undoubtedly 
follow in due course, and in view of the vast amount of 
world-wide attention which the whole subject is now 
attracting, progress is likely to be rapid, and we must 
take care that we are not left behind in the race for the 
—— of the enormous advantages which, in warfare, 
will accrue to the navy possessing; the most efficient 
nisation. 

he first step towards reform is a frank and intelligent 
recognition of the obvious fact that the great changes of 
the last fifty years, under which our warships have 

me floating machines, necessarily involve sweepin; 

changes in the organisation and training of the nava 
personnel, The required standard of increased efficiency 
may perhaps entail some additional expenditure, but 
there are so many possibilities of effecting economies by 
means of reforms in our whole system of naval admini- 
stration, that it would appear more than likely that vastly 
increased naval efficiency could be obtained at an annual 
expenditure not exceeding that which is at present 
incurred for the maintenance of a navy which is in a 
chronic state of unpreparedness for actual warfare. In 
our dockyards, the cost of production could be greatly 
reduced, and enormous sums of money saved annually, 
by the erection of modern tools and equipment, and the 
adoption of an organisation and methods more nearly 
akin to those ee the commercial engineering 
world, and which have been evolved under the law of the 
survival of the fittest. Some of the savings thus effected 
could be advantageously devoted to increasing the 
efficiency of the personnel, by offering the requisite 
inducements to the best class of men of all ranks and 
ratings. 

To those who have the maintenance of our maritime 
supremacy at heart, it is satisfactory to note that, during 
the past few months, evidence has n forthcoming that 
the necessities of the case are being felt in some influential 
quarters, and I do not think it is too much to hope that 
the pendulum is about to swing. In support of this be- 
lief, I would quote the utterances of two distinguished 
admirals, whose opinions cannot but carry great weight 
in naval and administrative circles. Rear-Admiral Fitz- 
Gerald, in the course of an able article, entitled ‘‘ Train- 
ing of Seamen in the Royal Navy,” which he contributed 
to the National Review for June, 1900, makes the follow- 
ing significant statements :— 

“The Navy has made great strides in the direction of 
becoming a mechanical profession since Sir Geoffrey 
Hornby’s day. Almost everything is now done on board 
a man-of-war by machinery ; manual labour is nothing ; 
and the amy case J is to increase the machinery, and to do 
nothing by hand which can be done by steam, electricity, 
or hydraulics. Not only the motive power, bub the fight- 
ing power of our ships is all machinery. 

“In the old days ‘Jack’ could repair all ordinary 
damages himself, and by the exercise of his ‘ profession’ 
he could keep the ship as a ‘going concern’ for -— 
months, and sometimes for years, without falling bac 
upon a dockyard. Now he has practically nothing to do 
with the up-keep of the ship, because it has nothing to 
do with what we are still asked to believe is ‘his pro- 
fession,’ and the ship can only be kept as a going concern 
by the engineers, the E.R. A.’s, the stoker-mechanics, the 
armourers, the specially-instructed electricians, and in 


ce) 


short, by that large class in the complement of a warship 


which we may properly call artificers. 
‘** These men and these men alone can maintain for one 


week, or for one day, the fighting efficiency of a modern 
battleship or cruiser, or even a torpedo-boat destroyer, 
and the consequence is that ‘Jack’ finds his general 


utility impaired because he is not a mechanic ; his educa- 


tion has been faulty, and he has not learnt ‘his profession,’ 
so Sir Gerald Noel and some of his friends propose 
improve his education by sending him to battle with the 
elements in an obsolete type of ship. This I consider to 
be illogical, because I see that ‘Jack’s’ 
the enemies of his country is entirely 
his ability to manipulate skilfully various delicate ma- 
chines (including the 
considerable mechani 
them to the best advantage. 


to 


— to defeat 
ependent upon 


ns themselves), which require 
knowledge and skill to work 


‘* Already the engineers are calling out for executive 
This is quite natural, as they 


The 


ong, as there is no place for him on board a modern man- 
Steam and machinery have battled with the 


miest days, and the caricature 
m vainly striving to keep up 
or the last twenty or thirty years must now pass away. 

‘*T do not feel called upon to produce forthwith a cut- 


and-dried scheme for our future training service; but 
that a complete revolution in it, from the day the boys 
are first entered from the shore, is absolutely necessary I 
have no doubt, that is to say if we are to kee 

the times, and not see ourselves pects 
and more intelligent nations while we are crying over 


ce with 
by other 





ressive navies of the world. The U.S. Navy was the 
frst to reach an acute stage of the trouble which, in the 
judgment of the very progressive and decisive American 


spilt milk. 


“That the new train‘ng must be largely of a mechani- | 


Price of coal taken 
>» slac ” 5s. ” 
Heat in 1 Ib. of steam at 180 Ib. pressure = 666 Ib. Cent. heat units 


cal nature seems to me to go without saying, and that the 
manipulation of masts and sails can have no logical place 
in it ought, I think, to be equally obvious to all unpre- 
judiced minds.” 

On the 12th of this month Admiral Sir J. O. Hopkins, 

-C.B., communicated to the Royal United Service 
Institution a most important and pregnant paper, en- 
titled: ‘*‘A Few Naval Ideas for the Coming Century. 
It also cannot fail to be of deep interest to all interested 
in the great question which we now have under con- 
sideration to the following views expressed by 
Admiral Hopkins :— 

** And now let me touch on the vexed question of the 
position of the engineers, and suggest that the time has 
arrived to accord them executive rank. 

_“* Their duties are purely executive and should be recog- 
nised as such, and the recognition can not, in my opinion, 
clash in any single instance with the other executives, as 
their sphere of duty is so clearly defined, and an engineer 
would as little expect to be put in charge of the navigating 
or officer of the watch’s duty as would these officers of 
being put in charge of the engines. 

“Then as regards power of punishment for delin- 
quencies committed by stokers in the engine and boiler 
rooms, why should not chief engineers have the same 
power of minor punishment allowed them as a com- 
mander, second-in-command, a first lieutenant, or, to 
quote an analogous case, a captain of marines for 
military offences, under the same restrictions as to quarter- 
deck investigations, &c.? If this were permitted it 
would tend largely to improve the chief engineer’s 
position and strengthen his authority. It also appears to 
me that the time is at hand to train a certain number of 
the bluejackets to stoke. 

‘*Circumstances may arise in war time or seasons of 
epidemics when a long run at full speed cannot be main- 
tained without assisting the engine-room party from 
deck, and then the advantage of the specially-trained 
sailor stoker will be very conspicuous. As a coal trimmer 
also he will often be useful and obviate the present 
arrangements of picking up men for this duty haphazard 
and often unwilling workers. The men so trained to be 
paid a retaining fee as in other cases.” 

Such utterances from such quarters may be regarded as 
marking the birth of a new epoch in the history of the 
British Navy, and it is to be sincerely ho that the 
younger officers of the executive branch will not fail to 
follow in the footsteps of those senior officers of high 
rank who, in spite of all the deterring influences of that 
conservatism and affection for the traditions of the past 
which are inseparable from age, have hed the intelligence, 
courage, and honesty to recognise the fact that the old 
days are no more, and that new conditions demand new 
methods. 

_ The time has, however, not yet arrived for any relaxa- 
tion of effort on the part of those who have identified 
themselves with the active advocacy of reforms; rather 
is it necessary that yeb more determined and sustained 
efforts should be made to stimulate the interest of the 
nation in the question, and to educate public opinion as 
to the facts and necessities of the case. I, therefore, 
—_ to the members of this and kindred institutions, 
and to the engineers of this country as a body, to give 
their close attention to this vitally important subject, and 
to give expression to a collective and authoritative opinion, 
that cannot fail to impress the public mind, and materially 
assist towards the institution of those far-reaching re- 
forms, which are absolutely essential if, on the eve of war, 
and in answer to the anxious enquiry of the nation, the 
Navy is to be in a position to cry ‘‘ All’s well.” 





POWER-GAS AND LARGE GAS ENGINES 
FOR CENTRAL STATIONS.* 
By Mr. Herpert A, Humpurey, Member, of Northwich. 
(Concluded from page 29.) 
APPENDIX X. 
Nores oN Heat ConsuMED IN STEAM AND Gas 
Enaines, Fic. 22. (See ENGINEERING, vol. Ixx., p. 815.) 


Case I.—The fuel used is here taken at 61b. per unit. This is a 
very good result for an electric light station. 


Case I11.—Professor Kennedy’s ideal figures are : 


104 lb. of water evaporated per pound of coal. 
8} Ib. of steam at engine per pound of fuel burnt. 
16 Ib. of steam give 1 indicated horse-power hour. 
Combined efficiency of engine and dynamo at three-quarters 
full load is 77 per cent. 
Case I11.—These figures are based on Professor Unwin’s estimate 


of 2.1 1b. of coalper brake horse-power hour for continuous work. 
An evaporation of 9 lb. of steam per pound of coal, a 5 per cent. 
loss, and a dynamo ae of 93 per cent. t 

n Mon 


Case 1V.—The slack used producers costs about 2s. 6d. 


per ton at the pit, when prices are normal. Delivered at Win- 
nington works the cost is about 6s. 9d., and as the 
are worked as a separate department, this price 
the gas engines for the gas from one ton of slack, the profit cn 
i tds a (after paying the cost of working the producers, 
&e. 


oe producers 
is charged to 


.) being retained by the department. In the diagram, Fig. 22, 


fuel has been taken at 5s. per ton as an intermediate figure, 
making some allowance for the above fact. If exhaust steam is 
not available for use in the Mond producers and live steam has 
to be raised in steam boilers, then 20 to 25 per cent. should be 
added to the amount and cost of the fuel. 


Heat Consumed to Produce One Kilowatt-Hour of Electric 


Energy at Switchboard. 


Calorific value of coal taken at 7900 Cent. heat units. 


slack taken at 6786 (on dry sample). 
at 12s. per ton. 





* Paper read before the Institution of Mechanical Engineers. 
+ ‘* Development and Transmission of Power,” Unwin, page 64, 





18°93 edition. 
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APPENDIX XI. 
PRECAUTIONS TAKEN TO INSURE ACCURACY IN AUTHOR'S 
EXPERIMENTAL RESULTS. 
Measurement of Gas.—It was decided that the only satisfac- 
to-y method of measuring the vclume of gas used by the gas 


average pressures at corresponding points of a large number of 
cards were required, the latter method was used, although not 
quite so accurate. 

In deference to the usual custom the be loop only of the 
diagram was taken as representing the work done, the bottom 
loop being regarded as fluid resistance to be included in the fric- 
tional losses of the engine. This is scarcely a rational method, 
and the author takes this opportunity of protesting against it. 

The author intended to use two continuous indicators. 
Although expensive and well-made instruments, they were found 
unreliable at 160 revolutions per minute; and he has found 
difficulty in obtaining a really good continuous indicator. 

Speed of Engine.—A Harding’s five-figure rotation counter, 
directly attached to the dynamo shaft, was used to record the 
revolutions of the engine. Two reciprocating counters auto- 
matica'ly recorded the explosions at each end. These only 
| operated when the gasivalves were opened. Time wastaken with 
| &@ non-magnetic watch made by S. Smith and Son, of London, and 
| known to be reliable. Changes of speed were measured by the 
‘“Cyclometer,” Figs. 28 and 29 ante, the standard electrical 
tuning-fork of which made 512 complete vibrations per second. 

Electrical Measurements.—The instruments used are those 
permanently attached to the main switchboard. The current 
was measured by a new Kelvin ampere-gauge, and the volts by a 
Kelvin electrostatic multicellular voltmeter. The latter was 
checked by a standard Siemens universal instrument, and also 
by a Weston type voltmeter. 

The main current was checked by the addition of the three 
branch currents, each of which was measured separately. The 





Fig 32indicator Diagrams taker from the 600-HP. “Simplex” Blowing 
Engine , Seraing, 24 March 1900. 
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engine was to employ a wet meter of large capacity, and to 
calibrate it at varying speeds by the falling of agasometer. This 
plan was adopted, and a wet meter of 50,000 cubic feet per hour 
capacity was installed, so that its working rate was one-half its 
ordinary capacity. Also, in spite of the expense, a gasometer to 
contain 7000 cubic feet was erected, but was not finished in time 
for use during the experiments recorded in this paper. Under 
these circumstances, the makers of the meter were called upon 
to furnish a standard testing meter, and to compare the readings 
when both meters were run in series. This was sufficient to prove 
the accuracy of the meter for low speeds, and the makers guarantee 
that the record at working speeds can be relied upon. 

Gas volumes, as measured by meter, were corrected for tem- 
perature saturation and pressure. 

Indicator Diagrams.—In all, eight indicators were used. 
Measre. Crossley Brothers sent two Richards indicators modified 
by Casartelli. The author used three new Crosby indicators, and 
two new Richards-Darke indicators specially made to order by 
Elliott Brothers. Also Professor Burstall kindly lent his Wayne 
indicator, the springs of which had been meme | calibrated. 
The springs of the Crosby indicators were tes by Messrs. 
Willans and Robinson, and a certificate obtained of the slight 
errors observed. Independently the author had the springs 
tested again after the experiments were finished, and checked by 
a deadweight Se At ng apparatus. 

It was found unnecessary to correct the indicator diagrams for 
errors due to the reducing gear, this being so arranged that the 
error was negligible. The area of the diagrams was found either 
with the planimeter or by the method of dividing lines. Where 








branch am meters were themselves tested against a Kelvin ampere 
balance of 1500-ampere capacity, mounted on a special deep, 
isolated foundation in the engine-house. 

Gas Analysis.—The samples of gas were taken at the meter. 
They were large aspirator samples, and the water displaced was 
acidified to prevent any absorption of CO). Samples were tested 
in the works’ private laboratory, and the analysis certified by the 


chief chemist. —— 
APPENDIX XIII. 


TRIALS ON THE CONTINENT OF ‘‘SrmpLEXx” Gas 
ENGINES. 

No paper dealing with large gas engines would be in any way 
complete without special reference to the gas engines designed by 
M. Delamare-Deboutteville, and made, formerly by MM. Matter 
et Cie., Rouen, and recently by the Société Anonyme John 
Cockerill, Seraing, Belgium. 

In 1897’ the author saw the 300 horse-power “Simplex” gas 
engine working at Pantin, and two 250 horse-power gas engines 
at Truffaut; this year, 1900, he had the opportunity of studying 
the working of the 200 horse-power and the 6(0 horae-power gas 
engines at Seraing. A similar 600 horse-power engine at the Paris 
Exhibition.* Trials of all these engines have been made, and from 
the very complete data given to the author he has abstracted the 
following important results, dealing, however, only with those 
experiments of recent date in which blast-furnace gas was the fuel 
employed. 





* See ENGINEERING, Vol. lxix, page 844. 








APPENDIX XII. 
Table of Gases Saturated with Water Vapour at 760-Milli- 
metres Pressure, and at Temperatures from 0 Deg. to 
99 Deg. Cent. 









































. | 8s lesBsa Sb OR 
¥ | ZS |S _ 85 ,|Relative Volumes of Dry geese 
r=] e ea eZOs Gas and Water Vapour in agape 
~ | BS [85°58 55! o Saturated Mixture at |5™= Sa¢ 

wg SESE alt deg. Cent. and TOOMIll-|s BASE B 

o | BS Ba,ce metres. 22 Pe 
& Ro St e°s Bao 5 
B | eg Son aS 8S .9 
¢i|/>s |8 3 OB> 3S 2A 
8 is | - ES Suck Water Psy sas 
gS ane ggS0R saad Vapour per $2 xOSe 
GO| Feo |S ofS en Cent. gFaaas 

0 4.569 4.866 99.40 0.€0 1.00€0 
1 4.909 5.231 98. 0 64 1.0107 
2 5.272 5.620 99.31 0.69 1.0144 
3 5.658 6.035 96.26 0.74 1.0191 
4 6.069 6.477 99.20 0.80 yy 

5 | 6.607 6.948 99.14 0.86 1.0275 
6| 6.971 7.418 99.03 0.92 1.0812 
7 7.466 7.983 99 02 0.98 1.0359 
8| 7.991 8.5E 98.95 1.05 1.0407 
9] 8.648 15% 98.88 1.12 1.0444 

10 | 9.140 98.80 1.20 1.0491 

ll 9.767 98.71 1.29 1.0539 

12 | 10.482 98.63 1.37 1.0587 

13 | 11.187 98.63 | 1.47 1.0634 

14 | 11.884 98.44 | 1.56 1.0682 

15 | 12.674 98.33 1.67 1.0730 

16 | 13.410 98.22 17 1.0778 

17 | 14395 93.11 1.89 1.0826 

18 | 15.380 97.98 2.02 1.0884 

19 | 18.319 97.85 2.15 1.0933 

20 | 17.363 97.72 2.28 1.0981 

21 | 18.466 97.57 2.43 1.1040 

92 | 19.630 97.42 2.58 1.1099 

23 | 20.858 97.26 2.74 1.1148 

24| 22.152 97.09 2.91 1.1207 

25 | 23.517 96.91 3.09 1.1267 

26 | 24.956 96.72 8.28 1.1327 

27 | 26.4.0 96.62 3.48 1.1387 

28 | 28.065 96.31 8.69 1.1447 

29 | 29.744 96 09 3.91 1.1518 

30 | 31.510 95.85 4.15 1.1578 

31 | 33.366 95.61 4.39 1.1660 

32 | 85.318 95.35 4.65 1.1722 

33 | 37.369 95.08 4.92 11794 

34 | 39.523 94.80 5.20 1.1866 

35 | 41.784 94.50 5.5) 1.1939 

36 | 44.158 94.19 5 SL 1.2023 

37 | 46 €48 93.86 6.14 1.2096 

38 | 49.259 £3.52 6.48 1.2181 

39 | 51.996 93.16 6.84 1.2266 

40 | 54.865 92.73 7.22 1.2363 

41 | 57.870 $2.39 7.61 1.2448 

42 | 61.017 91.97 8.08 1.2545 

43 | 64.310 91.54 8 46 1.2643 

44 | 67.757 91.08 8.92 1.2753 

45 | 71.362 90.61 9.39 1.2863 

46 | 75.131 90.11 9.89 1.2974 

47 | 79.071 89.60 10.40 1.3085 

48 | 83.188 89.05 10.95 1.3208 

49 | 87.488 88.49 11.51 1.3332 

50 | 91.978 87.90 12.10 1.3468 

5L | 96.664 87.28 12.7 1.3605 

52 | 101.554 86.64 13.36 1.3742 

53 | 106 655 85.97 14.03 1.3892 

54 | 111.973 85.27 14.73 1.4054 

55 | 117.516 84.54 15.46 1.4218 

56 | 123,292 83.78 16,22 1.4394 

57 | 129.310 82.99 17.01 1.4571 

68 | 135.575 82.16 17.84 1.4761 

59 | 142.097 81.30 18.70 1.4963 

60 | 148.885 80.41 19.59 1.5179 

61 | 155.946 79.48 20.52 1.5396 

62 | 163.289 78.51 21.49 1.5639 

63 | 170.924 77.51 22.49 1.5883 

64 | 178.858 76.47 23.53 1.6152 
65 | 187.103 75.88 24.62 1.6436 

€6 | 195.666 74.25 25.75 1.6733 
67 | 204.559 73.08 26.92 1.7044 
68 | 213.790 | 71 87 28.13 1.7381 

69 | 223.369 | 70 61 29.39 1.7746 

70 | 233.308 | 69.30 30.70 1.8137 

71 | 243.616 67.95 82.05 1.8556 

72 | 254.305 66.54 33.46 1.9002 

73 | 265.885 65.(8 34 92 1.9488 
74 | 276.868 63.57 36.43 2.0002 
75 | 288,764 62.0 34,00 2.0570 

76 | 301.086 60.38 39.62 2.1179 
77 | 318.8146 58.70 41.30 2.1843 
78 | 827.055 56.97 43.03 2.2574 
79 | 340.726 55.17 44.83 2.3386 
80 | 354.873 | 53.31 46.69 2.4228 
81 | 369,608 51.38 48.62 2.5245 
82 | 384.643 49.39 50.61 2.6344 
83 | 400.293 47.33 52.67 275 
84 | 416.472 45.20 54.80 2,8939 
85 | 433.194 43.00 57.00 3.0516 
86 | 450.473 40.73 £9.27 3.2298 
87 | 468.324 38.38 61.62 3.4381 
88 | 486.764 35 95 64.05 8.6792 
89 | 505.806 83.45 66.55 3.9666 
90 | 525.468 30.83 69.14 4.3102 
91 | 545.765 28.19 71.81 4.7329 
92 | 566.715 24.43 74.57 5.2596 
93 | 588.335 | 22.69 77.41 5.9393 
94 610.643 | 19.65 80.35 6.8433 
95 | 633.657 16.62 83.38 8.1121 
96 | 657.396 13.50 86.40 10.017 
97 | 681.879 10.28 89.72 13.192 
98 | 707.127 |10,760.7 6.96 93.04 19.544 
99 | 733.160 |21,978.4 3.53 96.47 38.604 

ao nm 














100 | 760.000 
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In 1895 an experiment was made at the Cockerill Company’s 
Works with an 8 horse-power ‘‘ Simplex” engine, in order to 
determine the practicablity of utilising high blast-furnace gas as 
fuel. The success was sufficient to induce the company to build 
a 200 horse-power gas engine, which was started in April, 1898, 
by Professor Witz and Hubert in the foilow- 


and officially teste 
ing July. 
The first 600 horse-power single-cylinder gas engine was started 
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APPENDIX XIII. 
TABLE I.—(BRAKE TRIALS).—RESULTS OF TESTS MADE WITH A 600 HORSE-POWER GAS ENGINE, WORKING WITH BLAST 












































FURNACE GASES. (MM. DELAMARE-DEBOUTTEVILLE AND COCKERILL ) MARCH 20, 1900. 
2h J ee | | = | : = { oe | yo | | P | 
£8 ae be = 23 |$ lag oases CoNsuMPTION OF GaAs CONSUMPTION OF | Average TEMPERATURE | AVERAGE TEMPERATURE 
bos ; 2 a 25 d | : >. | =MPE! 
| 3s . Ps Re aa Te fo o8. a PER Howr. WarTee i er B.H.P.- | “Op CyLINDER WATER. or GASES. 
| ms Bie Sa) Ss 2 |x g° 3 OCA | OUR. | | 
a TIME. of, REG BASE 2m ees led | essye cage Le | 
¢ a 335 s£5 Sa (Ulges of 286 ep os | | ) | 
< Et ‘e8sis&e2 uo Sle| Me Se 3 @.-AT 
E S23 |828igcF FER [SsEleo les8| 2e-88 | Perlu.P. | Per B.H.P. At At | | 
é geo ZER ERS 5 (gSR EX seu) SOs | French.) — (French.) |Cylinder. Piston. | ‘Mmlet- | Outlet | Inlet. | Outlet. 
| | p.c. | } | | | 
1,24 p.m. 7.100 mm.| 41.50 792.61 2872 kg. | 94.17 574.40| 72.47 32.070 cub. m.| 2.428 cub. m. | 3.350 cub. m. | | | 
(0.279 in ) (6318 1b.) | | (1182.6 cb. ft.)} (85.75 cb. ft.)|(118.31 cb. ft.)) 
2 ft; 7.075 mm. 43.50 827.88 2857 kg. | 97.50 |691.60/ 71.46 35.028 cub. m.) 2 540 cub. m.| 3.552 cub. m. | | | 
x (0.278 in.) (6285 Ib.) (1237.2 eb. ft.)} (89.71 eb. ft.) (125.45 eb. ft.) 
3 4.23 ,, 169.13 mm.| 42.27 786.05 2877 kg. | 93 33 570.26) 72.54 |33.549 cub. m./ 2.560 cub. m.|3.530 cub. m. | 
(0.272 in.) 6329 Ib.) ie (1184.8 cb. ft.)| (90.41 cb. ft.) (124.67 cb. ft.) } 
4 4.52 45 16.964 mm | 40.93 766.75 2872 kg. 91.93 |560.82) 73.14 |32.968 cub. m.|2.580 cub. m. | 3.527 cub. m. | 
| (0.274 in.) 6318 lb.) | (1164.3 cb. ft.)|(91.12 cb. ft.) (124.56 eb. ft.)| 
5 6.21 ,, 16.936 mm. 41.60 736.17, 2850 kg. | 93.92 568.47 73.24 |33.866 cub. m.| 2.618 cub. m.) 3.574 cub. m. | | 
(0.273 in.) (6270 Ib.) 1196.1 cb. ft.) (92.46 cb. ft.) |(126.22 cb. ft )| | 
6 6.51 ,, 6.642 mm. 46.22 82581 3386 kg. | 93.20 |670.02/ 81.12 35.250 cub. m.| 2,560 cub. m. 3.156 cub. m. | | 
(0.261 in.) (7449 Ib.) | (1245.0 eb. ft.)\(90.41 cb. ft.) (111.46 eb. ft.)| | 
7 |Average of Nos. 1 to 5 |6.998 mm. 4196 789.89 2865.6 kg. | 94.17 573.11) 72.56 (33.496 cub. m.} 2.544 cub. m.| 3.506 cub. m. | 
(0.276 in ) (6304.3 1b.) (1183.0 cb. ft.) (89.85 cb. ft.) (123.82 cb. ft.)| 
verag } | 
mn tee total dee} 6.975 mm. 41.90 78616 2869 kg. 73.14 33.496 cub. m./ 2.556 cub.m. | 3.495 cub, m, | 58.8litres | 12.7 litres | 7.86 deg. C. 33.17 deg.C.| 9 deg. C. |508.5 deg. C. 


oo 


; tion of the first { (0.274in ) 
| five tests 


(6312 1b.) 


94.37 |675.00 | 


(1183.0 eb, ft).| (90.27 cb. ft.) (123.43 eb. ft.) 
| 


| 





(12.5 gals.) (2.8 gals.) (46.15 dg. F.) (91.71 dg. F.) (48.2dg. F.) ((947.3dg. F.) 
| 


| 





at Seraing on November 20, 1899, and so rapid and remarkable 
has been the development that 46 similar engines were in course 
of construction, or on order, at the end of April, 1900, besides 
three engines of 1200 horse-power and a number of smaller en- 
gines. The Cockerill Company and M. Delamare-Deboutteville 
have now decided to build engines of 2500 horse-power (see 
Table III., annexed). The orders, amounting to 35,000 horse- 
power in less than a year, will be distributed among the large 
Continental firms which have secured licenses to manufacture 
‘Simplex ” gas engines. These firms include Creusot Company in 
France, Breitfeld and Danek in Austria, the Société Alsacienne at 
Mulhouse, and the Markische Maschinenanstalt in Westphalia. 


EXPERIMENTS WITH A 200 Horsr-Power ‘ SIMPLEX” 
Gas Enaine at SerAInG, BY Proresson Aimé Wirz. 


The object of the experiments was to study the practical work- 
ing conditions of a single-cylinder Otto cycle gas engine of con- 
siderable power, using coke blast-furnace gases, and for this pur- 
pose it was essential to extend the trial overa sufficient period of 
time to cover the variations in quality, richness, and pressure of 
the gas, and to determine the consumption of water in the gas- 
washing plant, and the quantity of oil used for lubrication. 


Dimensions of the Engine. 
Diameter of cylinder.. 800 mm. (31.5 in.) 
Stroke of piston = = 1.00 m. (39.37 in.) 
Normal revolutions per minute .. 105 
Preliminary compression .. 7.5 kilogs. per cm.? (106.6 lb. 
per square inch) 
Normal brake horse-power .. 200 (or 197) 

The gas was supplied from four blast-furnaces, either direct, or 
by passing it through a gas-holder of 300 cubic metres (10,595 
cubic feet) capacity. The power was absorbed by a rope brake 
having a water-cooled pulley 1.5 metres (59 in.) in diameter. The 
revolutions and gas admissions were counted by metres, and a 
Richard apparatus registered the speed curve and showed a varia- 
tion of 2.09 revolutions per minute. Indicator cards, readings of 
temperatures, load on brake, &., were taken at half-hour 
intervals. 

The quantity of water sent to the cylinder and scrubbers was 
measured by means of gauged tanks. The volume of gas used was 
measured by means of the fall of a gasometer as read on three 
vertical scales placed 120 deg. apart. Each measurement lasted 
29 minutes. 


Date of test July 19 and 20, 1897 
Duration of test sie 24 hours 
Average speed.. .. 105.2 revolutions per minute 


Net load on brake ‘ 
Average brake horse-power 
- number of admissions 

Proportion of actual to possible 

number of admissions * 89.3 per cent. 
Average mechanical efficiency... 85 per cent. 
Temperature of air .. ee -» 27, 15, and 17.5 deg. Cent. 

. gas .. - -.» 27, 18, and 21 deg. Cent. 

Inlet temperature of jacket water 22.7 deg. Cent. 
Outlet temperature of jacket water 83.7 * 
Barometer *. va - 765 to 770 mm. (30 in.) 


1595.45 kilogs. (3517.33 lb.) 
181.16 (178.6) 
47 per minute 


Consumption of Water. 


Litres. Gallons. 
For scrubbers, perhour .. - 5,388 1185.8 
* per m.* of gas, abou 9 1.98 
re per B.H.-P. hour .. 30 6.6 
For cylinder, per hour sé ee 13,000 2860.0 
ne B.H.-P. hour, about 72 15.8 
Total consumption of water per 
B.H.-P. hour, about - a 102 22.4 


Consumption of Oil and Grease. 


Lh, 
Per 24 hours, oil 68 kg. 149.9 
2 grease .. on oe Ss 4.4 
Per B.H.-P. hour, oil <a a 15 g. 0.033 
” grease... ee os 2.35, 0.005 


Consumption of Gas (Average of Five Tests). 


Volume of gas consumed per hour, 
reduced to 0 deg. Cent. and 
760 millimetres .. os ee 

Load on brake. . -_ es 

Speed, revolutions per minute 

Brake horse-power .. oe ee 

Calorific value of one m.3 of gas, at 
0 deg. Cent. and 760 millimetres 981 kilo-calories 
assuming plete bustion / (110.2 B.T.U. per cub. ft.) 
at constant volume 


Consumption of gas per BHP. 


605 m3 (21,362 cubic feet) 
1597.7 kilogs. (3521.3 Ib.) 


05.47 
181.82 (179.2) 





3.329 m.3 (119.2 cub, ft.) 





our .. ig sd ss = 
Thermal efficiency (on B.H.-P.) .. 19.4 per cent. 





Works. 


KIND OF ENGINE. 


APPENDIX XIIL. 
Tasie ITI.—Larce “Simprex” Gas Encrnes, (DgsiGNeD BY MM. DeLaMARE-DEBOUTTEVILLE AND COCKERILL.) 
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cylinder engines direct- 
coupled to dynamos, 


Proposed Central Electric |Two tandem cylinders on 


Station. 
four cylinde 





each side of dynamo, giving 


rs per engine. 


Number of Engines. | 


Experiments with a 600 Horse-Power ‘‘ Simplex” Gas 
Engine at Seraing, by Professor Hubert, of Licge 


University. 


The engine was designed by M. Delamare-Deboutteville and 
built by the Cockerill Company. It is a single-cylinder engine, 
working on the Otto cycle, and direct-coupled to a double-acting 


blowing cylinder. 
Engine. 
Diameter of piston ..* .. a 
Stroke of piston os 
Diameter of piston-rod . 
= shaft .. oe on 
Space occupied, height above 
ground ty os tt: e 
Space occupied, length above 
ground a ee - ie 1 
Space occupied, width above 
ground - =e in os 
Normal compression per cm.?2 
Weight of fywheel .. sie 33 
Total weight, including flywheel... 127 


1.30 m. (51.19 in.) 
1.40 ,, (55.18 ,, ) 
0.244 ,, (9.61 ,, ) 
0.460 ,, (18.11 ,, ) 
4.0 ,, (13.1 ft) 
1.0 ” (36.1 ” ) 
6.0 ,, (19.7 


.0 tonnes (32.5 tons) 
” (124.9 ” ) 


Blowing Cylinder. 


Diameter of cylinder... 
Stroke of piston = ¥s 
Diameter of piston-rod oo 
Valves teen on one face, 
Lang-Horbiger on other face. 


1.700 m. (66.94 in.) 
1.500 ,, (55.13 ,, ) 
0.244 ,, ( 9.61 ,, ) 


9.5 kg. (135 Ib. per gq. in ) 











: | 
Horse-Power of each | Total Horse-Power. 


| Engine. 








9 | 600 at 5:00 





4 | 250) | 




















Space occupied, height above 
uni me 4.0 m, (13.1 ft ) 


grou ea * = 
Space occupied, length .. ye 5.50 ,, (18.0 ,, ) 
3.50 ,, (11.5 ,, ) 
31 tonnes (30.5 tons) 
Dimensions and Weight of Combined Set. 
Height above ground os oe 4.0 m. (13.1 ft.) 


i. wid -_ 
Weight of blowing engine .. 


Length .. . 16.0 ,, (54.1 ,,) 
Width .. se =e se C6 ., (L3 ..) 
Total weight .. cs as 158 tonnes (155.5 tons 


Conditions of Tests. 


March 20, 1900.—The blowing cylinder was uncoupled from the 
motor, and the shaft of the latter was connected, by means of a 
coupling, toa provisional shaft carrying a brake-wheel. March 21. 
—The brake was removed, and the blowing engine coupled to the 
motor, the compressed air being used to feed the blast-furnaces. 

Durivg the tests the motor received gas from five blast-fur- 
naces, four of which were 18.4 metres. (60.35 ft.) high, the pro- 
duction of each one averaging 80 to 99 tons of pig iron per les 
the fifth furnace, 24 metres (78.7 ft.) high, had a daily production 
of about 210 tons. 

The gas was freed from the heavier dust by its through 
the ordinary deposit chambers, but before being sent to the 
motor it was through a special apparatus of about 70 m.? 
(2472.1 cubic feet) capacity, consisting of a wrought-iron box 
fitted with checker-work, and in which four 10-millimetre (0.39 in.) 
Korting injectors delivered sprays of water. 









e) 
2 
ae 
ea 
es 
3 
O 
¥ 
to 








"GEST ‘Jequiaceq pu JequIsAON ‘taeu2bug auL « 


‘sordy soueng r ‘g190uL3u0 

1130872 ** ‘uIseeQ ‘uoyxng “sissepy Aq pozoeyo 

pon Soqatey Dome ou ‘euereg 38 poysin3nvur ueceq 
Sey 4491] 011490[0 OU L— VNVAV LV LHOI'T O1dLoa1g AH, 








wc TOMO OJ BOSCH) COVUINT YS 
8,ujyuog ueArg ‘ay WOIy pourezqo oq Avur xIp V 8143 Uy ueAts 
aq avo Ue) sI¥fNOMAvd s10_ ‘s¥3 oOvUINJ-yeu{q O8N seul3UE 
980u} [[’@—seMmod-ass0y 00 Jo eu puY seujZue 19MOd-a810Y4 ONT 
0m4 O18 919g} SYIOM UOIT UaZaTepnd ey} 4¥ pus ‘ seulsue Jomod 
98104 00E OM} PUB oUIZue Jepul[{o-0m4 AaMmOod-s8104 NNO B 8] 91009 
ussneyiegy 38 { peTfesul useq savy ‘yove Jamod-a8104 00Z JO SyIUN 
@ay Ul ‘zemod-es104 HOOT OVINYsSUepellg Fy “seses OOvVUAN-7SeIq 
Wy4 Uns 07 pejonsysu0d Useq eAvY sauLsue ozs OS1¥, LUeTT 
“41 JO Opys AoyII0 UO ‘AeyAOU oU0 ZuloOV sraput]{o ey1 JO 
spue uedo ev 441M ‘soulsue jo aed v Zatavy omvudp ou} ‘19 oded 
‘eg “Sq Ul UMOYs st OUreUXp ¥ 0} 4oa1IpP peydnoo saulsua j0 
aemod-es104 HOOT JO JUeUIeZUvIIY CYT, ‘qove 19MOd-e810Y (97 IC 
siapul[{o snoj Zayavy zis sIq} JO seulsue * zjnNeq ‘HIIQuyuII0j0 
sep 043 Aq 4I[Inq 8] Jamod-ssi0y OOCT 03 dn eulsue 0330 ouL 
“uoljonaysUod JO 
esinoo Ul erv BIOpUT[AD “UI g’9g PUY “UI O’SZ DIM seulZuy “sez18 
10318] P[ing 0} Wey} soNpUl 03 sdUepyUOO 4UeTOWNS savy sI9OHeUI 
04} puv ‘eulsae jo ed} s1q3 jo A[qsiy syveds AaAoyy AOSs0;0Ig 


yout orenbs zed *q] 99 °° i? & earnsseid eAljOaye uve, 
Sst bh enum sed suomnyoaes ‘poodg 
Gee: ORR *t ** gojetd sod ‘ayo yo yy 8087] 
(‘U1 6'81) ‘uu osP C** 5k: ** gsepurpdo jo Joj0uIvIG. 
1 OAV SUOTSUSTUIP OYT, “UOTWN[OAeZ 
zed sestnduy om} 8213 | ‘408 YOVs 10} SYUBID X18 SUBOM JUeTT 
-o8uvi1e sIgy, “ayeys omvuUAp oy} Jo opis Yous uo paydnoo 4002Ip 
eulZue euo st e104 4¥y} O8 ‘sauTZue Jemod-ss104 Og oyeavdes 
0M} JO sysIsu00 A[[ver 408 Jemod-s810q 009 yowq ‘sesodind 
40j0Ul 10} sosu3 dOvUAN-48¥[q JO O8N 944 Ul JuoUTAed xa 07 Islay 049 
BZuo0we 010M ULI2AUI}IN]T YAeMZi0g epsopH eu, ‘soweudp salp 
0} peXojdwme ose ‘soseS oovuiny-jsv[q Zuisn ‘seulZua sed jo sjo8 
aamod-asi0y 009 OM9 ‘eITeydysoq, ‘punuIyzs0g aveu ‘eploH 4V 
*s0mod-as10y 00ST 01 dn sezis Saungovsjnuvw MoT BT 
puv ‘1amod-asi0y 009 JO SeuIsue s¥B JOSNEBYJE4IQ [e10Ae8 YIOM 
04 gnd pue pozonaqsuco sey 4yeyoSTIesen) 4JeAy-eyosIneq syy, 
“se80]0 10d ysnvyxe 944 210Jeq YAN0IYY 44518348 Furmosq aany 
-X]UI @ATsO[dxe 9Y} JO OUIOs 07 ZuUIMO SBI JO SEO] O[qIBBOd OyT, “G 


| 


JO WOIVVSITIIN », 94} WO S9pOIIIe 








| 


(a 8p 9°61) a “Bap 9'z9) (1a.“3P L101) (a “Bap 8°65) (a “3p z'ZOLD) (a “BOP O'O*)| “sTeB 9z'z 
‘9 "Bop 1°69) “0 “Bep AT (0 “Zep bg | ‘O “Bop 66 |‘O “Sep 0'6E |‘O “Bop ZI'R | 
6F1)) Ca ‘SP 4001) (a “3ap 0°08) (a “SP 8°10D) Ca “SP ZT'99)| 


( 
‘D “Bap co | ea 
(4 3p 0°61) 
"OD “Bap g9 | 
(a "3p 0°6F1)) Ca 
‘OD ‘Sep 9 “2 “Bap ot 
(a “3p3'L41) : 
"OD ‘Bap t9 
(a 3p 3°241) 
‘9 “Bop 79 | 


Bap os¢ 


Ca '3p 9°66) Ca “Bap 6°69) Cl “B0p B16)\(a “Bap 8°96) (A “39 6°96) (“a “BP8'S4) ("813 0G'z) 
O “Bap Z'8_'O “Sep o°9¢ |°O “Bap 69°L | 80491] OF'ET 
(‘a “Zep 206)|(a “Bap 1°24) (a “Zep 8°86) | (‘a “Bap 6'cr) \(°93 QO OF'OTT):\(35 “GND §Z°98) (93 "QNO EL°FZ01) 
‘O “Bap $°8 |°O “Bap T'L8 |O “Bap 9272 | *f 
“Bap 268)|(A “Bap 1°25) (a “Bap 9°56) (‘A “30p8"ar), 
“2 “Bap 99°2 
(‘a “Bap 2°94) 
"C2 "Bap 09°2 | 
(a “Bap 616)|(a “Zep ¥'9F) (‘a “Bap 9's6)|(a “Bap 6'er) 
‘OD “Sep 02'2 | 


“2D ‘Sep 29 | 'O “Sep Z°ET | ‘0 “Bap 68h 
| *O ‘Zep 98b 

(a 

| "O° ‘O ‘Bap $°8 |°O “Bap 8°48 

(\d °22p 9°9%)|(‘a “Bap 9°96) 

‘0 ‘Bap 1's |" ‘Sap gcse 


| O “Sep 66 | ‘0 “Zep 0's |'O ‘Sap 2’ 





| ‘OQ ‘Bep 66h | ‘OD “Sep 0's |" “Sep T'98 


! 





| 


| 


| 
| 
| 


Ca °3p S101) | (a “Sep 0°09) Ca “3p 8001) (‘a “BAP 99%) 

| ‘0 ‘Bap 969 | *D “Zep 0°01|"0 “Bap 2°88 ‘0 “Zep Z1'8 | 

“BP S101) (‘ad “Bap Z'0g) (1a “3p 6'001) (‘a “Bap 29%) 

‘O ‘3ep L'01/‘O “Sap ese (0 “Zep aqt's | 

“BP ZZ01) (‘A"3ap ¢°6F) (A “Sp9's0L) (a “Fop 9'9F) 
‘O ‘Sap 1°6 ‘0 ‘Bap 8°68 | °0,"3aP OT's | 
“Bp 1801) (a “Bap §°6F) (A “Sp O' FOL) (‘a “BAP 9'9F) 
‘Bop ges | “D “Sop 9°6 ‘O “Bap O'0F |'O “3eP OT'S | 


“"syUvIO 9224} 94} JO 21900 
%1}x9 94} puv BZujIvaq UyeUT 9y} UsaMjeq so¥ds OpIM OU], “Ff 
*aut3ue ejedur00 ey} JO YIFa9] 4ve13 OUT, “¢ 
uojsid Jo vare 4yuN Jed seem Zuyywoosdtoer oS] & ‘su03sid 
942 YIM 10q30%03 ‘SutA13*! zee8s durnd eyy pus ‘spor puv spvey 
-88010 0M} ‘spos-Zurjo9uU00 90143 Butavy JO Ajss900U OY, *Z 
‘duind puv 103001 jo uorzeVo1jdu100 B2zxXe OUT, “I 
; 918 SOBVJUBAPVSIP OUT, 
“BOATVA OPI]S &B JV Sayes 
-w9q} suojysid oy} sv ‘qIIM pasuodsIp ore BoA[vA [eNSN oYyY, “¢ 
“Axvulpio Uy} ssa Yonu oe 
aye{dpeq om 0} pozz]mIsU¥I} sa010} pooufequN ey} puY ‘ajdnoo 
Aq paonpoad st qyeys urea oy} uO YUeMOM ZayuINy OUY, “F 
*dOTN[oAel AIaAe poutezqgo 8 estndull uy “¢ 
“uoyso[dxe ZatMorjoy uosuedxe pides ey, °Z 
*qndqno uals 8 103 AapulpAd oy} JO O2Z18 [[VUIS OUT, “T 
2 MOTIO} SB OIE 
aulZua Jo ody A9snevgjoqosIg 943 JO seSejueApe yedjoutd ay, | 
*paqvedal | 
st afoAo oy} pu ‘aovjd sayey uoTeserdui0o ‘s1s0d ye sesojo suoasid | 
24} JO 840198 UINIEI OY} UEYy} pue ‘Are ZulZaaavos oy} seovldsIp | 
aINIXIU SAlso[dxe oy} S[IYM pasoaooun suremel 410d ysNvyxe oy | 
*paonposjur st dumd oy} wory eanjxtur ealsojdxe posseidmioo 
Ajsnotaeid oy} yorum ySno14} 440d puooss & uayy puY ‘doNsNd | 
-w0o jo sjonposd Zuyuyeues oy} YNO eBuaavos 0} sinsseld 4431/8 
JepuN are ooo Suryq1umpe qaod v ‘4819 s1aZAOCOUN OH0I48 831 JO Pus | 
ay) 98 ‘aoqeId ¥ eyuL ‘paesreyosip oq 04 seseZ yenvyxe joy oy | 
Zutmorye sng} “410d ysneyxe avjnuae ayy ss9A0coun uo4sid QUOI; 8Y | 
940148 [[Ny 94} JO vOetdu00 oy} e10Jeq ynq ‘ peusojAed 9y0I%8 | 
Saryiom oyy pue ‘yavde uaAlp oie suojsid ayy, *A[Te014900/9 
peig uey} pue wey} deemjeq posseidui0o et aangxim e@Atsodxa 
oy} ‘sepulpAo Sao] oy} Uy Aeq}0Ue auo qouordde suoysid 1030u 0414 | 
eu} Sy ‘eps J04}0 943 UO A[UO ate pu uorsId 831 JO Opts aUO UO | 
OIN4XtUl Ae Fp se3 oy} sesseidai0o yorym duind Za1}0¥-a[qnop & | 
JO POl-U04sId 944 09 peyoRsze Os[e SI PeayssoID BIyT, ‘“UOISsId HOR | 
aya JO pvayssos0 04} 0} SpOs-opis Sao, Aq pexoeuUOd ‘uN a18y) | 
Ul ‘a2v YOIGM SpIs 194719 UO SYUVIO J9Y}O OM} 09 “Zap ORT JO o[ Fue 
ue 9 poovld yuvs0 [e1qUue0 & 03 pol-301) > 831 Aq poyorsy 
st uo{sId 4uOIy OUT “yAOM SUOIsId OM4 YOIYA Ul JapuTTAD pafood | 
-Iayem Zuo] ouo svy 41 “(19 Sed ‘gg “31.4 028) U1A0; Ysordutts 89F UY 
*aOIjd sosep oFervdas ¥ S}I19UI 41 pu ‘UOIZN[OAeI 10d 
ajoAho a40[du100 suo Y{IM Salysom 4oxIVUI 94} UO eULSUea SBS aZIB] 
Ajo 04} Zuteq JO UOTOUTISIP oy} S¥Yy SUIZUa JesNoBYylEyoIO oY], 
¥ wey ‘OLLO 
‘A9SQUVHTAHOUO) SUNIONG SV AOUV'T WAHLO 


“AIX XIGCNUddV 











| que seq “quep seg 


8ess0] pue sosed . ° 
19}eM Suyenosmo fq Leme powses “* 
Je@palyAo 94} UI YAM O4U] poz9AUO0d 4BeTT 


06 “ee 
6s y - 


8% oe 
“9U90 J9d 
:8a19MUENb Wwoy Jo Joous-souvleq eeu 

-Txoadde Zumopjo} 3y} 89A13 qaaqny A0ssejO1g ‘aUNIOA 4UBISUOD 4B 
pue oimsseid 4av}su00 jo 48q} UeeMjOq o4¥IPomTIOIUI SVF O49 103 
anyea OpLoyeo & Saryjdope pue ‘syeiz4 peoj-[[ny oy} Zulsepisaoy 

“d'H'I 98°71 9q 03 punoj sem poqiosqe zemod ay) pues ‘aqnuru 
tod suonnjoaes ¢*79 4e Aydme uns SBM 10}0UI 943 G1 Gorey, UO 


12% a ¥s se “+ gayes puooag 

09°02 ae ee se -g911a8 4831, 
2 aye pesseadruoo ut y10M uO AouaToWje [eMAayy, 

99°08 “-* 821108 paz o “ 

26 OF 8al408 4ST ‘“q"H'] UO Aoualowe peumzayy, 


1V'2z 

8°23 
‘quog ‘ssyounsr 

“Roun gy yousay 


$°p00I °° ibs **sjuemILIedxa jo Salles puooveg 
166°" = **  gqueaijszedxe Jo selz08 4811,7 

2 AeqauNA0Teo quiog Ag 
**gjuaulLiedxe Jo solies puooesg 
** gqUueutisedxe JO selies 4811.7 


8°sIl 

St 
91°66 
59°86 


ess ** 
se9L8 °° 
“sald0yep 
“OLA “OU 
“rejommojeos,szoqoune Aq “TZ Yorvp_ "UT O92 
pues "4uaQ “Zep 0 9¥ s¥z Jo 9140U OIQND T JO anja OYIOTeH 
‘sapunhig Burinorg 03 paydnog aurbug yn 33827, 


890s 
OFS (‘d°H'd U0) Aouaroyye peuseyy 
03°SS Nag tal Anais 2 aed bi 

92°Sé A : ve 


“* peol ng 


‘THI 


2 MOTO} 6 Ie 
QoryA ‘seloueTOye [ewaq} Oy opNpoU! Jou Op ynq ‘sTeLZa SAvp omy 
84} JO S}[NBe1 044 eAIZ ‘pexouuL “]] puw ‘cg ated uo ‘*] sorqey, 

“uorssaidun! peroued 043 03 ‘sdeqied ‘ArezjU00 4[Nser 
e—peeds paonpel v 4v IueWOU! ZulUINy 19}8e13 B 119x9 0} 10}0UT 
ey) jo zamod 04} Zarjezjsuowep snyz “(qour orzenbs sad “ql 1g 
04 “qI 89) "mo sed semurEIZo/Iy 19°9 0} GL" WIJ B801 JOpaTTAd 
1090a1 oy} UT oINSseId eSeI0Ae JY} OTIYM ‘SUOTNTOAI ZO 04 Z'FK 
wosy [[¥J OF 10;0m1 943 JO peeds oY} Sulsnvo “(‘a! $Z 04 “UT SI) 
SIIJOUTITIIWL OOO OF OCF WIOIy pasvoroU! SYM ABpUTTAD BaTMOTG ey} 
wooly aanssaid 4S¥[q-4ye OY} ‘sTeIIy OY} 410978 OBTe ‘TZ yore TO 





*qu90 sed ¢ peeoxe JOU PIP UOTWeLICA 


peeds oq} pue ‘seurl) [e19A08 Yo pu Uo UMOIy} A[snooUT}UBISUT SUM 


| peo, zozomoueudp [[Ny ey4 ‘ys Gorey Uo squeUt{iedxe on 109jV 
“*BULTYVAIOBGO JOpjoy 

“885 9y) JO UOT}VANp 943 UvYy} polred saZu0] ve Zarywy Aq ‘amy 

ows ‘paulwmsejep SBM SUOIINJOASL JO JaquInU oFesVAe oY} ‘foaqm 





"se3 ey} JO JUaMIZINS¥eM JO poyted jenjo¥ eq} Zulanp Sraneod 

| AayM Segnurw eay AIOAS UHV} O1OM SZUIPwor sNOLwA oy, 

| *e[drourad ,, s81ui-pue-31y ,, 24} UO sem Zayussaor) 

| “goyoel eul3ue oy) y3nos43 posed 
qozem jo AQQueNb 349 eulMJe;ep 0} pesn SBM J9j}9UN YprUIgOS V 

‘eouveq SZulids & OF payo"gze 010.4 spud peprojun 
e4T ‘JeMod ey} ql0sqe 01 popvo, a1am pue ‘Lazind ayy jo j/tY 

| dog ay} J0a0 passed a10m ("93 99'0) Saz}eMI ZN JO YIP¥aAq v puY 

| (OL 9f°T) SeaqQOTUTTIUT ZE JO SsaU HOY] v Zatavy ‘saoye Jo epvul sajquo 

| elu sory, “qaedv ("9J Q°f) Sexjeu FT paoeld sZativeq jeloods 

| OM uodn paziz¥o ‘Bu0] (°33 $9°6) 88239MI g PU ‘19}0UTeIp ("UT ¢°9) 
SaI{OUll|[!U1 OYT JO IyBys ¥ UOdN pefay ‘1aj0UTEIp aI (“4j 18°6) SaajouR 
To’e Aayind pejcoo-1eq¥m ve SVM OZ YOIePY UO posn oyYvIG OYT, 

| “aulsae Satmojq oy} JO 
¥AOM 0Y} UTeIJ208e 03 pefojdme o1aM sI0QvOIpUI UOsdMOY], 0M9 


*¢ 07 [ “SON | puv ‘auj3ue s¥3 044 ZalWVolpur 103 pasn sem I0Z¥OIpUT AqsoID V 
T8149 peol [0A 


“1aQIMIPAOTVo ABWOUNL B YI 
| peulusajep sem oIneserad quE¥qsuOO 4¥ sv% 944 JO ON[eA OYLOTeO 


uo Aouajoyja [wurteg, ‘y OF [SON 8380], | 84 ‘TeTA} 943 Jo SLep Omg OY} A0J ‘OsTe {0Z YOIe~ UO JUeseld BEM 


*quaQ 19g 
“quod 
9°OIT 
8°Z0T 
94 “QNO dad “sats0[¥Q 
‘OL a “Ol 
“BOIZOUTTT[TUL OL 
pu *}UdH “Zap 0 4¥ BBS Jo o1JOUT OIQNd [ JO oNTVA OYOTVO 


*(O06T ‘0% YounpT) 87847 2YDLg 


“que0 18g 
‘aeqoune 


** JaqyeulIoTeo quiog Ag | 
AajoumlAOT wo BAeyouNs Ag | 


| OUM *Zj}IAA JOSSejoIg Aq JOJeUTTIOTVO quiog & JO suveU Aq peuTur 
-19}9P BVM SMINIOA JUVISUOD Av SBF OY} JO ONIBA OBUOTVO ey, 
“Tat 88M JUSUIOINSBaUL 
OU 98UIT} WOIGM Zunp ‘areSe sopfoy ey} [Tg 0} ‘1030UI O1I40aTo 
| ue Aq usatip ‘1aMmo[q Are{04 [[eUIs B 10} SeyNUTUI OZ PerINbez 41 
| pus ‘AjUO seynutUT 2 04 s¥3 jo JuamMaINsveu Yowe jo poued Tenjou 
| 94} pazimy, Jopjoy ey} jo ozis [fetus eyy, ‘syueutjzedxa snora 
| ead 99 10} 291M AOSS0;0Ig 4q t ass Japloysed (42a; SIqno cgs‘OT) 
| sz 00€ 243 0} pe}oauuoO edid v yXnoI1g} JO SUV 9qg WO’ 
| 3092p 1ay}19 1090U1 OY} 03 poljddns sem sed paysea [ooo yy 





(°93 QNO 92°00T) (43 “Qno 6g°Z8) 
“Ul “Qn g6g°z | “UI “qno gEe’z | 
(93 Qno 84001) (45 “Gnd $6°z8) 
“wd “qno $98°Z | "Ul “qno #E8°2 | 


“sTe3 08°8) 
82491] 82°01 | 824311 00°0F 
“ul "qno 116°Z | “UW “qno ggE’z 
“Ul "qnd CT6°Z | "Ul ‘nd 698°Z 
“UL “qno 068°Z | “Ul “Qno $082 


“UL “"QNd $Z8"G | “Ul “Qnd GFE'G 





“UL “qnd GZ2°% , “UL “qnd 8TE'G | 


(44 "qn 8O'STZT), 
(183 QNO ZO"SOT)|(93 “GND 9F°Z8) (94 “QNO SO'NEZL) 
(4 (NO G6°ZOT)|\("93 “QNO 99°S8) (95 “ANO 9S'TFZzT) 
(723 QUO 9O°ZOT) ("93 "QNO 2E°T8) ("93 “GND EO°SzsT) 
("93 “Qno 01°66) ("33 "QNd Z8°Z8) ("95 “GND F9°S6IT) 
("9g "Qnd ¥Z'96) ("3 "QMO 98°T8) ("95 “GND 26°T6T1) 


| 

10°18 | 08924, 
19°92. 
S161, 


(‘Ut 23°1) 
“WU OE 'ZE 
(‘Ur ¢3°T) 
“UU CQ"1E 


“al “qno 18h°6E 18°18 
£0°08 
63°18 
£262 | 


“OL *QNO 966'FE 


“Ul “qnd ZoT"ce G9"ESL 





“Ul “qNd 89°F S106 


“Ul “Qnd ZS8"ss = L0°S8 Og’6IZ 


“Ul "qnd 8F4 Ss | 90°SS 20°852 








"saQaUOsh J 70 Saray Puovay’ 


| | ae JR 4B F8'60D Ca “aM 8°28) 
| qno €1i’s | “al “qno gtE"s 
| Sa49IT S8°TG | “UX “qnd QTL'g | “a ‘qno 1¢¢°3 
“Ul "Qno OZL"E | “Ul “Qnd EhF'z% 
“Ul “QNO FOS | “Al “QNd 8bE's 
“Ul “QNd TIL’S | “Gl “Gnd G23°3 | 
“dl “qnd 6bU's 


“UL QO CFG"g | “Ul “Gnd TEs'G 


(‘8723 OF TT) (93 ANO TO'OTT) ("3s “QMO EG"ZR) ("93 “QNO 86"00T) 


(43 QNO 09"Z0T) ("93 “QNO Z6°s8) (33 “QNO $S°6Z0L1) 
(‘43 QNO 28°60T) ("95 “QNO $E°08) ("95 “GND 86°6S01) 


(45 QNO 9°ZOT) (95 “QNO 16'08) ("93 "GN GE°ZFOT) 
| “UL "nd 162°S | “UW “qnd Z19°6% 
(‘A “Zep 086)|(.a “Sep '96) (1a “Bap 0°26) vy Eg 6°CF) ‘z qno 09°FIT),("95 “Qno $e'28) ("93 "Qno T¢"866) | 
°C “Bap o2"2 | ' 


| 
Soe €S°oL 
1h'oL 
ST’SL 


“Ul “QhO 06I 62 
“Gd "qnd $10°6S 
“OL “Qn 6FI'6S | 69°24 
“a1 “qnd TIO 08 = 98"FL 


s1°¢eL 





“Ul “QNO G9Z°8z | S8°TL 


*“dIQIUOUWLLIYT, 2D SILAS 982 


| 83°806 | 93°95 
| ST'998 | 


“| 
| SU0T}VAIEBqQO 

paper Woly +seselaay 
86'988 | Tg‘9F es 


$9°988 | 
Sadvsaav [worjouMYyUy 
28°663 | 60°25 Oo 
$0°068 | 0s'LP 6 





00°9F 





62°E28 00°9F } “arat 902 


| suoMeArasqo 
pauiquioa woly sadeloy 


SL°OFL oe 
TS'OFL 
6F'SIL 
Tr'0bL 
SL'SLd 
98°S2L 
GE"LoL 


90¢°98 ee is 


| 
06°18 | 


SaSV1VA¥ [VOIJOWIQILY 
‘and OTST g 

L¥°SS IPE 7 
LF'L8 U ZL Be | 9 3 
ag . : “ 
| L3°¥8 


FP'OL | 





“ue LT‘OT 





“sepursy | 
Burmoig | 
JO 42/900 


“sepulpsD 
Sutmoigq 


{ 

‘321900 
3099101 | 

| 





| 





“aly dO | 
AMALVUAMNAY AOVUAAY 


“‘S—aSV 40 
AUMLVUAdNAL ANVUAAY 
| 


“ULV A UAANITAD AO 
WUALVUAINa]L AOVAAAY 


| 

| P (qouetq) |. 

e u0jsig Jepurysp | -19MOg-2810 HT 
4e,0] JOMOg-O810F] 

| 4V 4V ano 204 peazeoipuy seg 

| 





“MoO Uad 
UALY MA dO NOWANASNOD 


“ano wad 
SV) dO NOLL NASNOD- 


| 


“m13}84g 


84} Jo Loual0g 
jo 


“JOpuly 
-£Q Bumolg 
moly pivg jo 
qqsiay eseisay 


*ga1}0UL 
u048Iq 


“HINA 092 pae 
“‘yUaQ “Bed 0 


4%) 


aqndiy 
*£1n019 
*passaid 

“ul0p aly ut 
‘eqnul yy 


JO sox,OUIIT[W 


Ur at 


Vy jo oans 
SUq oselsay 


BUH) JO SIUINIOA 
IMO - 93107] 


iad paumnsu0g 
Salmolg 
894OI}S JO 19q 


aod 
“UNN eSe13ay 


| 





‘006T ‘13 HOUVW “HAANITAO ONIMOTA OL GITANOO ANIONA HLIM STVIUL ‘ANIONG SVD UAMOd- ASUOH 


| 
| 
| 


009 


TITIX XIGNHUddV 


3 
fi 


“sa Teopuvqoow 


HLIM SLSHL fO 


| 


*py Jo soquinn | _ 


“(qouel,q) 
paqvorpuy 
“anal 
STOISsiUt 


JaMOg - 8810}] 


"aaa KAN 


Yysiey essay 


OyOIpuy 


| 
| 


sad 


i 
4 


SLTOSHY UAALYNA— IT ATAVG 








64 





ENGINEERING. 


[ JAN. I1, 1901. 








“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrrtep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Oe fen i ee ae ae Or Deane ree ae 
tage 25, —e- Buildings, Chancery-lane, W.C., at 

uw orm a . 

The date of advertisement of the of @ complete 
mars sang) is, in each case, given after abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

a may at any time within two months from the date of 


of @ comp , 
0, ition to the 
woiodintese 





of the 
give notice at the Patent 
Patent on any of the grow 


ELECTRICAL APPARATUS. 


7211. C. A. von Welsbach, Vienna, Austria. 
Osmium Electric Lamps. April 18, 1900.—This invention 
relates to osmium vacuum lamps, and to prolonging the economic 
and actual life of such. The bulbs thereof are made of a glass 
fusible with difficulty and which contains no oxides that when 
heated are reduced by hydrogen, a vacuum pump the packing of 
which does not contain fat, and in which the parts that communi- 
cate with the bulb are connected together by soldering or by 
means of molten shellac is used, 80 as to avoid the generation of 
carbonaceous vapours, The inventor states that by a series of 
experimental researches he has found that the presence of traces 
of certain oxidising gases, such as water vapour, or of reducing 
di i carb gases or vapours, such for example as 
vapour of fatty acids, is in a high degree prejudicial both to the 
durability as well as to the economy (query efficiency) of osmium 
vacuum lamps. The glass preferred from which to make the 
lamp bulbs ie a potash glass, containing a proportion of sodium 
oxide. It is stated that such a glass does not liberate water 
vapour, and that it does not contain any substance which would 
absorb the hydrogen liberated by the filament, which hydrogen 
is of value in contributing towards the filament’s durability. 
(Accepted November 14, 1900.) 


15,298. C. E. Wilson, Philadelphia, Pa., U.S.A. 
Space Telegraphy. (3 Figs.) August 28, 1900.—According 
to this invention, ships or other wireless tel graph stations are 
provided with apparatus by means of which an automatic ‘‘ call- 
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up” is given. The apparatus may bring into operation a 
chemical recorder, which it is stated will record Hertz ray im- 
pulses, if the stylos is placed just out of contact with the record- 
ing strip. (Accepted November 7, 1900.) 


25,273. C. A. von Welsbach, Vienna, Austria. 
Osmium Electric Lamps. December 20, 1899.—The bulb 
of an incandescence osmium lamp becomes after a time coated 
with a fine brownish film, which consists of reguline osmium, and 
which diminishes the light given out by the lamp. This invention 
relates to means of clearing the bulb by removing this deposit. 
For this purpose, the bulb is cautiously opened at its apex, and 
pure air, or oxygen or other oxidising gas is allowed to enter. 
After providing the bulb with a new stalk, the bulb is heated 
until the film has almost disappeared, after which the bulb is 
rinsed with air, or a gas that does not reduce osmic acid. If it is 
desired to remove the film entirely, a little dilute acid, such as 
nitric acid, is allowed to enter the bulb along with the air or 
oxygen, and the bulb is slowly rotated with its axis horizontal 
while it is heated until the glass becomes quite clear. The liquid 
is then removed, and the interior is repeatedly washed with pure 
water. After the treatment above described, either with or 
without acid, the bulb is repeatedly rinsed with pure air, and then 
exhausted in the usual way. (Accepted November 7, 190),) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

182. P. W. Northey and The Electric Motive 
Power Company, Limited, Balham, Surrey. Firing 
Plugs. (2 Figs.) January 3, 1900.—Firing plugs for gas motors 
are, according to this invention, and with the object of preventing 
short-circuiting of the electrodes, or premature explosion by 
reason of deposition of carbon, made with the firing gap forming 
the entrance to a chamber, 80 that the blast of gases to and fro 
through the gap, as they pass into : nd out of the chamber, may 
have the effect of cleaning the sparking electrodes or terminals 
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from any deposit which might have formed upon them. In the 
plug illustrated, one sparking terminal occupies a central position, 


while the other is a plate of incorrodible metal such as P atinum, 
having a central hole and blocking up, except for a small annulus 
surrounding its central sparking terminal and forming the spark 
gap, the whole end of the plug, which is hollowed for some part 
of its length to form the gas chamber before referred to. Means 


24,096. C. S. Snell, Saltash, Cornwall. Incan- 
descence Gas Burners. [8 Figs.) December 4, 1899.—An 
incandescence gas burner jet nipple, for use at will with gas at 
either one of two appreciably differing pressures, has two jet 
orifices or sets of jet orifices fed through two ch sor p ges, 
and a device of the float or diaphragm type combined with the 
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before-mentioned parts in such manner that increase of gas pres- 
sure from the lower to the higher limit causes the float or dia- 
phragm to partially or wholly close the passage or chamber 
through which gas passes to one or the other jet orifice or set of 
et orifices. Various apparatus by which the desired end may 
obtained are described and illustrated. (Accepted November 
14, 1900.) , 
22,425. G. J. Atkins, Tottenham, Middlesex. 
Acetylene. -November 9, 1900.—Acetylene is generated by 
contact of carbide with organic or inorganic substances contain- 
ing water combined. The water containing substances preferably 
comprise in their composition sufficient alkali to prevent the 
liberation of phosphoric gas. When the water is to be derived 
from alkaline carbonate crystals, these are preferably mixed with 
some organic water containing substance, in order to render the 
action more uniform. A variety of substances are mentioned as 
being suitable for furnishing the combined water, and many of 
them are of a waste character, and are stated to yield by-products of 
industrial value after treatment with the carbide. It is proposed 
to employ water-glass solution to constitute the liquid seal of an 
acetylene generator, as it is stated that this does not absorb and 
liberate acetylene under varying conditions of pressure in as 
great a degree as does water alone. (Accepted November 14, 1900.) 


GUNS AND EXPLOSIVES. 


16,628. A. Gutensohn, London. Picric Acid. Sep- 
tember 18, 1900.—In the manufacture of picric acid, to produce 
which substance it is necessary to add phenol to nitric acid, it is 
stated that it has hitherto been common practice to mix the 
phenol with dilute sulphuric acid before mixing it with the nitric 
acid, with the object of diminishing the violence of the reaction. 
According to this invention, petroleum is used as a diluent of the 
phenol, instead of dilute sulphuric acid, and the nitric acid bath 
is covered with a layer of the like oil through which the phenol- 
paraffin mixture is poured. It is stated that by this modification 
in the process more than a fourth of the nitric acid is saved, and 
that there is no loss of phenol by evaporation. (Accepted 
November 7, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


735. J. Obermain and A. Stoltze, Berlin, Germany. 
Punch-Pliers. (2 Figs.) January 12, 1900.—In punch-pliers, 
such as are used for eyeleting leather or the like, the counter- 
plate has usually been secured to the jaw of the pliers by solder, 
or by means of a dovetail and recess. The punch, which thus 
continually meets the same part of the counterplate, very soon 
wears out and makes it unfit for further use ; and the removal of 
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the worn-out plate and the putting in of a new one, which then 
becomes necessary has entailed considerable expenditure of 
time. To overcome this difficulty, a square sleeve is made to 
snugly fit over the working end of the counter jaw of the pliers, 
and the position of the sleeve upon the jaw may be altered, and all 
the four sides of the sleeve may be used in succession as may 
be rendered necessary by wear. (Accepted November 14, 1900.) 


16,182. H.C. Hart, Unionville, Ct.,U.S.A. Washer 
M. . (Convention date, March 7, 1900.) [7 Figs.] September 
11, 1900.—Split washers are made from wire of round or other 
section, and thicker than the washer to be produced. The wire 
is fed from the reel against a mandril, and after the required 





length is cut off it is closed to the mandiil by dies, which are 
then withdrawn that a vertically-acting stamp may spread the 
wire ring to the required formation. The wire ring may be of 
larger internal diameter than the exterior of the mandri!, so 
that the metal displaced by the stamp may be compressed rather 
than extended. (Accepted November 7, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


253. G. E. and A. R. Davis, Manchester. Separa- 
ting Lead from Zinc. January 4, 1900.—When lead and 
zine are in solution, as nitrates or (and) chlorides, according to 
this invention there is added to the solution such an amount of 
oxide of zinc as is equivalent to the lead present, and then a 
current of carbonic acid is passed through the solution; the 
result being that the lead is precipitated in combination with 
carbonic acid, while the added oxide of zinc takes its place in the 
solution. It is stated that the reaction takes place whether the 
solution be cold or hot, but more quickly in the latter case. The 


should be in the finest possible state of division, and to this end it 
can be ground into a milky emulsion with the whole or a part of 
the solution to be treated. As it is advantageous to have an 
excess of oxide of zinc present in order to expedite the reaction, 
and as it would be obviously disadvantageous to have this excess 
of ox‘de of zinc remaining mixed with the precipitated lead 
compound at the end of the operation it is preferred to treat the 
lead and zinc solution in two stages, so that in the first stage there 
is a deficiency of zinc oxide present, mixed with the lead pre- 
cipitate of a previous second-stage operation ; and in the second 
stage there is an excess of zinc oxide p t, which i 
behind with the precipitated lead compound; and is used to 
replace its equivalent of lead in the next first-stage operation. 
The precipitated compound of lead and carbonic acid may either 
be used as white lead for paint-making or for the manufacture 
of lead salts, the production of lead oxide, or as a smelting 
i) the production of metallic lead. (Accepted November 

: 

8518. J. Novel, Geneva, Switzerland. Alumi- 
nium Solde: Flux. May 8, 1900.—A fiux which, it is 
stated, enables aluminium to be tinned with soft or hard solder, 
comprises stearic acid together with oleic acid or resin, or both 
of these latter. Two examples are prescribed. No. 1 contains 
stearic acid 5 parts, resin 2 parts, oleic acid 1 part ; No. 2 con- 
tains stearic acid and resin only, in the proportions of 3 parts of 
the former to 1 part of the latter. The tinning may be effected 
with a soldering bit, and the tinned surfaces may be united to- 
gether or to other metals, a flux of 10 parts of stearic and 1 part 
of Ti acids being used for the purpose. (Accepted November 14, 





1900 
PUMPS. 


450. J. E. L. Ogden, Limited, Chester. Steam 
Pumps. [5 Figs.) January 8, 1900.—In direct acting steam 
pumps, according to this invention, and for the purpose of allow- 
ing its steam to be worked expansively, the pump portion of the 
apparatus comprises two pistons and cylinders, relatively pro- 
portioned according to the degree of expansion to be adopted, 
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one of the said pump cylinders being provided with means 
whereby, at the earlier portion of the stroke, it may deliver water 
to the outflow, and thus put a load on the engine in addition to 
the load of the other pump cylinder ; whilst at the conclusion of 
the stroke it delivers water to the intake of the other cylinder, 
thus removing load on the engine to an amount determined by 
the suction resistance. (Accepted November 14, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


23,003. D. A. and J. B. Blair, Glasgow, and D. 
Baillie, Govan. Evaporator Condensers. [6 Figs.) 
November 18, 1899.—In evaporators and condensers, according to 
this invention, a vertical sheaf of tubes is contained within a 
vessel, and the tubes of the sheaf are connected together at their 
ends by inlet and outlet branches of the shape shown in the 
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drawings. The tube plate is tapped with a slight thread before 
the tubes are inserted, so that when expanded therein they may 
not shift readily or leak after the influence of repeated expan- 
sions and contractions. A special form of baffle is used under the 
steam outlet, and water to be distilled is fed through an automatic 
ball valve. (Accepted November 14, 1900.) 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 





AMERICAN Cars For CuiL1.—The Chilian Government 
has accepted tenders for 400 grain cars. Of these, 300 are 
to be supplied by Messrs. Doeche and Co., and 100 by 








1000.) be provided to keep the plug cool. (Accepted November 14, 





oxide of zinc which is added to replace the lead rm f be either 
hydrated’ or in the anhydrous form, but it is desirable that it 


Messrs, W. R. Grace and Co, 
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STRAIGHT TUBES. —The distinctive 
feature of this boiler is its extreme simplicity, and 
after lengthened experience in practical wong, 
it has been found to be thorougbly reliable. 
The advantage of straight tubes is evident. They 
can be cleaned and examined a, and ex- 
ternally with facility, which is essen in every 
boiler intended for continuous service. 


LOW a ~—The air-pressure 
necessary is or y low. As eee of 
this re 4 on the official trial of the Torpedo 
Boat Destroyer ‘‘Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was 
obtained, during three hours, carrying a load of 
30 tons, the mean air- — being 13 in. On 
the official trial of the Japanese Destroyer ‘‘ Niji” 


a speed of 31 knots was obtained, during three - 


hours, carrying a load of 35 tons, the mean air- 
pressure being g of an inch. 


RETUBING.—Complete retubing of any boiler 
can be readily carried out without shifting ita 
position, = any defective tube can be removed 

and rep! 


ARRANGEMENT OF FORCED DRAFT. 
—The air on its way to the fire passes through 
non-return hinged doors at the sides and then com- 
pletely round the boiler casing, thereby keeping 
the compartment and coal bunkers cool. me 
arrangement offers greater safety as compared 
with hinged dampers placed below the fire bars, 
where they are liable to geb distorted through 
heat, or rendered inoperative by cinders pre- 
venting their closing. 


SPARE TUBES.—The tubes being straight 
throughout, the number of spare ones can 
greatly y reduced, as compared with what is required 

boilers having tubes bent in various forms, 
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TER-TUBE BOILERS. 


OUTSIDE DOWN PIPES. — As outside 
down pipes are considered to ta. by some 
engineers, Messrs. Yarrow & Co. are pre- 
pared to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be 
suitable for lengthened service at must be 
capable, in case of need, of being worked with salt 
water, which may at any time be unavoidable 
through a leaky condenser. Experience has proved 
that the Yarrow boiler conforms to this require- 
ment. Scale collecting on the heating surfaces by 
the occasional use of sea water, can be more readily 
removed in this type of boiler than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL. — Exhaustive ox- 

periments and long trials under working conditions 

prove beyond doubt that this boiler is second to 
none in economy of fuel, 





Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Ltd., 
are prepared to give facility to Engi- 
neers in every part of the world to 
eonstruct Bcilers of this type. 





Conclusive evidence of the success & advantages 
of these Boilers will be given on application to 


Messrs. YARROW & CO. Ltd. Poplar, LONDON, 


TO WHOM APPLY FOR LICHENS TO CONSTRUCT. __ 
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SIMPLEST. 
CHEAPEST. 


Send for 
List No. 











AS PISTON VALVE PACKING. 


Nothing so simple in the market. 

After working five years night and day without the slightest — 
ment at 120 lb. pressure, is perfectly tight. 

Working on Locos., Marine and Stationary Engines, 


LIST FREE. 


AS PISTON PACKING. 


Is more easily fitted in position than any other, owing to the round 


section of the steel. 
Keeps the cylinder perfectly true and smooth. The Cheapest Piston 
Spring made. Thousanas in use (2000 supplied to one firm). 


ALL FIRST ORDERS SENT ON APPROVAL. 
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Telegraphic Address : 
“PISTONS, MANCHESTER.” 


LANCASTER & TONGE, LTD.., 


Metallic Packing, Steam Trap and Separator Makers, 
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2S PARIS EXHIBITION, 1900. 
Stone Breakers & Ore Crushers. E 3 Awarded 2 GOLD MEDALS and 1 SILVER MEDAL. i 
sd THE BOYLE SYSTEM i 
Tew “BLAEKEH-MARSDIN” IS THH BAST. 1 VENTILATION FOR SHIPS. ey 
——— THE RESULT OF THIRTY YEARS’ EXPERIENCE. ——— a3 ROBERT BOYLE & SON, Ltd., Ventilating Engineers, ag 
H.R. MARSDEN, Soho Foundry, LEEDS. i saa ge |S SE a EF 
> ‘atalogues and full particulars on application. 





OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, PRENOH, AND SPANISH. 4417 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS, 


F. WIGGINS & SONS, 


10, TOWER HILL, E., and 
102 & 103, MINORIES, E.C., LONDON. 
For Lamps, Stoves, Ventilators, Electrical Work 
and Philosophical, and for all purposes. 
LARGEST STOCK IN THE WORLD. 


CONTRACTORS TO H.M. en 
TELEPHONE No, 2248 Avenuz. st 
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Filtration 


' of the largest quantities of 





muddy River and Canal 
Water by the aid of the 
TORRENT FILTER, 
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FACHER JOHN FLETCHER & & SONS, 
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=e ee HEFL CASTIN( AT A NOMINAL COST. 
game 778 Nes ucts CASTINGS ae ais oe 
—' has 7 W EEL | sASTI REFERENCES TO A LARGE NUMBER OF THE MOST SUCCESSFUL 
= oe FINISHED MORTICE WHEELS A SPECIALITY. cenieensenreen 
yu EAGLE FOUNDRY. Qrhecl ope Fully, and ‘Balt and Strap Pally Castings and Mil 
~ e waNGHeee Peru neneiarimer aes | PULSOMETER ENGINEERING CO., Lid., _ ,,, 


As TO THE ADMIRALTY. 
Engineering firms inthe World. 72 


EAGLE FOUNDRY, SALFORD, MANCHESTER 
DAVEY, PAXMAN & CO., LTD.. ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, ‘‘ Essex,” Vertical, Locomotive, 

‘‘Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


NINE ELMS IRON WORKS, LONDON, 8.W. 








D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


ODNTRAL 


ELECTRIC LIGHTING STATIONS 


MILLS & FACTORIES, &c., 
WitH GREAT SUCCESS. 





Boilers made up to 200 lb. working pressure. 


ALL RIVET HOLES DRILLED. 


Od 5901 





CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 





FELNGRATHIG ADDREG!—"PAXMAN, COLCHESTER” —_pAQAS PATENT scconome souer, _ London Office: 78, Queen Victoria St.,E.6. 


WATER SUPPLY AND PURIFICATION. 


ARTESIAN WELLS BORED to any required depth from 12 inches diameter upwards. 
HARD WATER SOFTENING APPARATUS for Town Supplies, Manufactories, &c. (‘‘Archbutt-Deeley’’ System). 
‘‘REEVES”’ PATENT FILTERS. 
Apparatus for the PURIFICATION of TRADE EFFLUENTS from Bleach and Dye Works, Paper Works, &c. (‘‘ Archbutt-Deeley’’ System). 
AUTOMATIC SEWAGE DISTRIBUTOR (Ridgway’s Patent) for the INTERMITTENT FEEDING of Filter Beds, and for ‘‘BROAD IRRIGATION.” 























PATENT RETAINING and DISCHARGING VALVES. REVOLVING SEWAGE SPREADER, &c. 
MATHER & PLATT, LTD., Mechanical, Electrical, and Hydraulic Engineers, 
LONDON OFFICE: 14, Victoria Steer, Westixstee. Salford Iron Works, MANCHESTER. ‘°° 


———___ STEEL TUB WHEELS & AXLES. 
One of our Specialities is =m Fitted by Hadfield’s Fast Method. 


HADFIELD’S } »C ( ‘ HECLON ” 
MANGANESE STEEL sapriens © MINING DRILL STEEL. 


Sole Makers under the Hadfield System and Patents), F 
COMBINES SHEFFIELD. — The Best in the Market. — 


BXTREME HARDNESS win GREAT TOUGHNESS a AND OTHER 
Specially suitable for as London Office: 60 at, Lime Street, E.C. SPECIAL TOOL STEELS 


THE WEARING PARTS OF ae 
CRINDING AND CRUSHING MACHINERY, ) “Hadfield, Shefield.” Requisition, London.” \ OF ALL KINDS. 
Cc. 























BEST QUALITY 
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THE EARLY MACHINE TOOLS OF 
HENRY MAUDSLAY. 


By W. A. S. Benson. 


THE disappearance from Lambeth of the ancient 
engineering firm of Maudslay, Sons, and Field, 
and the ten days’ salé’which followed the closing of 
the works at the end of last April, might well have 
attracted more general attention than it did, con- 
sidering the historic interest of the event. How 
many, even of those who wandered round the 
deserted shops asking ‘‘ where the new machinery 
was,” felt conscious of the significance attaching 
to those old and obsolete tools surrounding them 
on every side—tools which they mentally consigned 
henceforth, very possibly correctly, to the scrap- 
heap. Here and there might be detected broad 
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smiles of amusement at the evidence of work quite 
recently done on some old machine, followed by 
polite incredulity when the information was given, 
on good authority, that to the very last these 
venerable relics had paid their way. It may be 
that the latter fame of Maudslays as marine engi- 
neers has tended to obscure their great reputation 
in the earlier part of the century as the pioneer 
toolmakers of England—possibly of the world. 
Yet it is a fact that, but for the ingenious skill of 
the first Henry Maudslay and the pupils directly 
trained by him, the immense mechanical movement 
which arose a hundred years ago, and in which 
Great Britain took so prominent a lead, would 
have been hampered and delayed, if not actually 
thwarted, for want of appliances accurate enough 
to bore the perfect cylinders, turn the perfect 
screws, and plane the perfect surfaces necessary in 
modern engineering work. 

We recall the difficulties under which Watt 
laboured in constructing his early steam engine, 
and the satisfaction which he expressed on finally 














obtaining a cylinder which was not more than @ in. 
out of truth in its worst part. Errors of this 
magnitude were still to be met with when Maudslay 
first began building tools ; and though in recounting 
his services there is no need to undervalue the work 
that was being done in all the great manufacturing 
centres of the iron trade at that busy period, still 
it is incontestable that the tools in common use 
were far below the level of the mechanical ideas 
which had sprung up, and that it required the in- 
tervention of a born genius to anticipate time and 
to place at the disposal of the budding industry 
an armoury of machine tools which might have 
taken years to develop singly: tools which to this 
day have seldom been excelled for accuracy, and 
for grace and beauty of construction never. 

Of the man himself, Henry Maudslay, curiously 





little is recorded beyond the salient features of his 


duced in modern times—the slide-rest.*, James 
Nasmyth records having seen this device in use in 
Bramah’s shops, many years later, and expresses a 
hope that it had been piously preserved. For ‘‘ in 
it,” he says, ‘‘ were all those arrangements which 
are to be found in the most modern slide-rest of 
our day . . . and it was the beginning of those 
mechanical triumphs which give to the days in which 
we live so much of their distinguishing character.” 

Maudslay was not over-generously treated by 
his employer, in spite of his useful services, and 
in 1797 he left him and started a small workshop 
on his own account in. Wells-street, Oxford-street: 
Here, through the instrumentality of a French 
emigré who was interested in machinery, he first 
came into contact with Brunel, who happened at 
the moment to be in want of assistance in the con- 
struction of his block-making machinery. He could 
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life. He was of Nature’s gentry, the son of a 
joiner employed at the Woolwich Arsenal, and was 
born on August 22, 1771. For the facts of his 
career we have to turn up registers and rate-books, 
or consult the reminiscences of acquaintances and 
pupils like James Nasmyth, materials which have 
been serviceably recast into a chapter of industrial 
biography by the indefatigable Mr. Smiles. Mauds- 
lay began life as a joiner’s apprentice in his father’s 
shop, but the blacksmith’s hammer engaged his 
young affections, and he was transferred to the 
Arsenal smithy in his fifteenth year. Here he 
became a mighty forger of trivets and such-like 
illicit delights, so that his fame spread even in his 
own craft; and when Joseph Bramah, in despair 
at the difficulty of manufacturing his patent locks, 
began to inquire for a first-class workman, it was 
Maudslay who was recommended to him. The 
first tools devised by the young blacksmith were 
those which he made for Bramah, and tradition is 
practically unanimous in including amongst them 
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what is perhaps the most important appliance pro- 
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not have found a man in the world more suited to 
his purpose than Maudslay, in whose hands the 
plans took life. The block-making machines, which 
represented nearly six years’ work, have been often 
described, and were for long regarded as the very 
acme of mechanical perfection and finish. In their 
construction, the new slide-rest proved of incalcul- 





* There seems to be a little doubt as to the share which 
Maudslay and Bramah had respectively in producing the 
slide-rest, Nasmyth definitely assigns the invention, as 
well as the workmanship, of Bramah’s tool to Maudslay, 
presumably on his old employer’s authority; and most 
writers take the same view, as. Bramah is supposed 
by some to have claimed it. Buchanan’s “Millwork,” in 
which the rest is very completely and fully described, 
refers to it as “the workmanship of the late Henry 
Maudslay himself,” and gives its date as 1794, A still 
earlier work, Olinthus Gregory’s ‘‘ Mechanics” (London, 
1806), says that ‘‘for turning faces of wheels, hollow 
work, &c., where great accuracy is wanted, Mr. Maudslay 
has contrived a curious apparatus which he calls a slide- 
tool.” Maudslay, moreover, bore the brunt of the good- 
natured ridicule which attaches at first to all mechanical 
improvements and labour-saving appliances, 
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able value. With the increase of fame and business 
which this undertaking brought him, Maudslay 
found his workshop (now in Margaret - street, 
Cavendish-square) too restricted, and in 1810 he 
acquired the stretch of land by the river in West- 
minster Bridge-road, Lambeth, which has been the 
site of the firm’s works ever since. At the date 
of its first acquisition, the surrounding land was, 
according to Mr. Smiles, a marsh tenanted at certain 
seasons of the year by snipe and waterfowl. A too- 
speculative riding-master had attempted to redeem 
it for equestrian purposes, and having failed, was 
glad enough to find a purchaser in the person of the 
vigorous young engineer. 

Many new tools had now to be constructed and 
invented as the need for them arose. There were 
no great firms of toolmakers at the beginning of 
the century from whom boring and planing ma- 
chines, lathes or screw-cutters, could be ordered in 
the ordinary course. Steam machinery was itself 
in its infancy, and the tools required to produce it 
had to grow with its growth. Each tool had thus 
an individual character and history which rendered 
the work of designing especially interesting ; and 
according to the skill with which a man could con- 
struct his tools, even so was there a limit set to 
the scope and quality of the work which he could 
enlapiake. An pres connection with the Ad- 
miralty, brought about by his share in the block- 
making machinery and his friendship with Sir 
Samuel Bentham, was useful to Maudslay in so 
much that it brought him large orders for the 
manufacture of tanks. The usual method in vogue 
for measuring off the rivet holes was by means of 
a template and a piece of chalk. Maudslay lost 
no time in improving upon this primitive system 
by the invention of a machine for punching boiler 
plates, in which the spacing of the holes is kept 
mechanically exact by fixing the plate to a travel- 
ling table automatically controlled by a ratchet 
action. By this means he reduced the cost of 
punching from 7s. to 9d. per tank. A pair of 
shears belonging to this plant remained in use to 
the last, and was doing excellent service ; but the 
ingenious gear with shrouded teeth, by which it 
was actuated, was too much concealed to be within 
reach of a camera. 

Quality at least as much as cheapness was ever 
in the mind of the first Maudslay, and that per- 
fection of quality, moreover, which is obtained by 
the most direct and simple means. He did not 
believe in undue expenditure of energy, time, or 
material. The patient life-long labour of the 
Japanese curio-maker could have no attraction for 
him. He was accustomed to decide beforehand 
upon the result he wanted to get, and then devise 
the shortest means to get it.. His abiding and 
grand achievement lay in the development of the 
lathe, the parent of machine-tools. The germs 
of its many adaptations—milling, boring, slotting, 
shaping, tooth-cutting and screwing—had, indeed, 
been highly developed in the hands of Continental 
professors of ornamental turning, but on a toy 
scale. During his association with Bramah, as has 
been said, he gave a practically final shape to 
the slide-rest, which afterwards made possible 
the production of Brunel’s block machinery ; 
and next, on his own account, he worked out 
the momentous invention of the screw-cutting 
lathe. In Maudslay’s young days such a thing as 
uniformity of screw threads was undreamed of. 
Each bolt had its own nut, which would fit it and 
probably no other. For this reason, screws were 
but sparingly used. The cost and labour of pro- 
ducing them at all was enormous, without con- 
sidering the question of their being interchange- 
able. Maudslay’s quick mind grasped the full 
significance of this drawback. He not only saw the 
importance of screws as an element in machine 
construction, but realised at the same time from the 
first the necessity of a regular system of standar- 
dised screws, based upon uniform thread and pitch. 
Nasmyth records, as the very first work in which 
he was called upon to assist his employer, on enter- 
ing Maudslay s works in 1829, the modification of 
‘*a machine which he had contrived some years 
before for generating original screws.” ‘‘ It con- 
sisted,” he says, ‘‘in the employment of a knife- 
edged hardened steel instrument, so arranged as 
to be set at any required angle, and its edge caused 
to penetrate the surface of a cylindrical bar of soft 
steel or brass. This bar being revolved under the 
incisive action of the angularly placed knife-edged 
instrument, it thus received a continuous spiral 
groove cut. into its surface. It was then in the 





condition of a rudimentary screw, the pitch being 
determined by the greater or less angle of obliquity 
at which the knife-edged instrument was set with 
respect to the axis of the cylindrical bar revolving 
under its incisive action. ‘Che spiral groove thus 
generated was deepened to the required extent by 
a suitable hard steel tool firmly held in the jaws of 
an adjustable slide ; and in order to produce right 
or left-hand screws, all that was necessary was to 
set the knife-edged instrument to a right or left- 
hand inclination in respect to the axis of the cylin- 
drical bar. 

‘“*This beautiful and truly original contrivance 
became, in the hands of its inventor, the parent of 
a vast progeny of perfect screws, whose descendants 
are to be found in every workshop throughout the 
world. The production of perfect screws was one 
of Maudslay’s highest ambitions, and his principal 
technical achievement. It wasa type of his invalu- 
able faculty of solving the most difficult problems by 
the most direct and simple methods.” 

It was by the same method that Maudslay pro- 
duced the guide screw of his early screw-cutting 
machine, shown* in Fig. 1, page 80, by means of 
which, with the addition of combination wheels, he 
could turn out screws of every variety of pitch and 
diameter. Nasmyth records that by its means a 
screw of 5 ft. in length and 2 in. in diameter, was cut 
with 50 threads to the inch, the nut that went with it 
being 12in. long and containing 600 threads. This 
screw was used for dividing astronomical and other 
scales very minutely, the divisions recorded by its 
means being such that a microscope was required 
to read them. Whether or not it be true that Joseph 
Whitworth worked at this little machine when 
he served his time in Maudslay’s shop, it was 
without doubt on the same principle that his 
own screw-cutting machinery was constructed when, 
later on, he gave to the world that excellent system 
of standard screw-gauges which has remained in 
force ever since. The machine itself, together with 
a model in brass, has been acquired for the South 
Kensington Museum. In addition to change wheels, 
it was provided with a set of leading screws of dif- 
ferent pitches, and was in use up to a comparatively 
recent time for screwing studs. Another lathe, 
with rather a different arrangement, is described by 
Holtzapffel ; whilst a third appears to have been 
used for originating screws in the manner denoted 
by Nasmyth, and for correcting them in the way 
afterwards developed by his fellow-pupil Donkin. 
This, however, had also been converted during its 
latter years into a stud-making lathe, in such a 
manner as to mask the details of its first intention. 

The small lathe represented in Fig. 2, page 80, is 
the one which tradition asserts to have been the iden- 
tical apparatus used by Henry Maudslay in his ex- 
periments. Smiles records that, ‘‘ like every good 
workman who takes pride in his craft, Maudslay 
kept his tools in first-rate order, clean and tidily 
arranged, so that he could lay his hands upon the 
thing he wanted at once, without loss of time.” 
He adds that ‘‘ they are still preserved in the con- 
dition in which he left them,” a ‘statement which 
may have been true at the time it was written, but 
has been very considerably discounted since. 
Maudslay’s little historic lathe has been in pretty 
constant use to the last, and has suffered from the 
rough handling which was only too much in evidence 
all over the shops. The nest of drawers, always 
locked, in which were kept special tools (see Fig. 3), 
is now a battered relic, and retains little but his- 
toric value. Still, it is satisfactory to know that 
the lathe and bench have been acquired by some 
one who means to keep them together for the sake 
of the association connected with them. They were, 
in all probability, the same ones referred to in 
Nasmyth’s recollections of his early days, in which 
he describes how he had to dive for the tools which 
Maudslay dropped, and came up again half-blinded 
by the showers of snuff which the great man shook 
from his waistcoat folds during an accidental pause. 

The machine itself is a small treadle lathe, with 
a triangular bar bed and gut drive, supported 
on cast-iron columns diagonally braced. It hasa 
division plate attached to the head, and an arrange- 
ment for raising or lowering the crank spindle in 
its bearings so as to accommodate the gut band to 
the four speed pulleys on the mandril, the driving 
wheel not being stepped. Another arrangement 





* The illustrations accompanying this article are all 
from photographs taken specially for ENGINEERING— 
many of them under circumstances of considerable dif- 
ficulty—at Messrs. Maudslay’s works before they were 
finally dismantled, 





frequently seen in the old Maudslay machines for 
dispensing with a stepped driving wheel, or for 
increasing the range of speed, or taking up the 
slack of a gut band, is the swing frame illustrated 
on page 65 (Fig. 4), which carries the speed cone 
for a small triangular bar lathe of early date, stand- 
ing on the bench. 

Fig. 5, on page 80, represents one of a pair of 
lathes which used to stand in the corner of the 
fitting-shop, and were interesting as examples of 
Maudslay’s ingenuity in adaptation. As will be 
seen, it is a lathe with a flat bed supported on 
typical cast-iron columns with diagonal braces. 
The headstock is driven by asingle pinion, and has 
step pulleys for gut bands. The entire headstock 
has a side traverse which can be worked either by 
a handwheel or by power, and is probably intended 
to facilitate milling. Ordinarily, the lathe was used 
for boring, the work being clamped to a large slid- 
ing table raised or lowered by means of four screws. 

Two illustrations on pages 65 and 68 (Figs. 6 
and 7), show an example of a large lathe, yet by 
no means the largest, constructed in the days of 
the first Henry Maudslay, the columnar struc- 
ture of the frame carrying the faceplate, with its 
strong lattice bracing, being one of the distinc- 
tive signs of its date. This, as the side view 
shows, is a lathe of the break-bed type, giving a 
maximum possible gap to accommodate the work. 
The two parts of the machine are totally distinct, 
the saddle bed being bolted to the floor in such a 
way that the nearer (and longer) guide-bar is 
central with the head. The other directly supports 
the tool when facing large work, and gives com- 
plete stability to the rest, whilst the unusually 
wide space between the bars is in accordance with 
the most modern practice in toolmaking. The 
headstock is veinaiitlite for the great variety of 
speeds and powers with which the lathe is provided. 
In addition to a series of gut pulleys for rapid and 
light rotation, the spindle is fitted with three spur- 
wheels driven by means of the large belt pulley 
shown in Fig. 6; while for the heaviest work of all, 
an entirely separate arrangement is provided at the 
other side of the machine, whereby a large spur 
ring round the periphery of the faceplate is brought 
into operation. A very much larger lathe, of approxi- 
mately the same date and build, was in operation up 
to the close of the works, and was then last seen em- 
ployed in boring marine filters. It had been fixed at 
one end of an enormously long bed belonging to an 
early lathe by Fox, of Derby, the two thus working 
simultaneously at opposite ends, but it was in a posi- 
tion that did not admit of its being photographed. 

(Zo be continued.) 





ARMOUR-PLATES AT THE PARIS 
EXHIBITION. 
By M. Bact, Paris. 


ARMOUR-PLATES were shown at the Paris Ex- 
hibition by all of the French steel works at which 
they are manufactured, and by four foreign ex- 
hibitors. The list is as follows: 

French, 
1. MM. Schneider et Cie., Creusot. 
2. The Compagnie des Forges et Acieries de la 

Marine et des Chemins de Fer, St. Chamond. 

3. MM. Marels Fréres, Rive de Gier. 

4. Compagnie des Fo. de Chatillon Commentry et 
Neuves Maisons, Montlucon. _ 

5. Compagnie des Acieries de St. Etienne, Le Marais. 


Foreign. 
. The Don Steel Works (Messrs. Vickers, Sons, and 

Maxim), Sheffield. 

. The Houkoff Works, Russia. 
. The Kolpino Works, Russia. 
. The Italian Works of Terni. 

The absence of a number of very important 
makers was to be regretted, such as Messrs. 
Cammell and Messrs. Sir John Brown and Co.; the 
Bethlehem Steel Works, and the Carnegie Works ; 
and before all, perhaps, Fried. Krupp, of Essen. 
In spite of these abstentions, the exhibits of armour- 
plates was of extreme interest, for it included types 
of all the material used, from the old puddled iron 
slabs to the latest Harvey and Krupp processes of 
cemented steel. So that, although there were 
many regrettable absences, the history of the 
progress of making armour-plates could be traced 
back to its origin about forty years ago, and not 
the history of the plates alone, but that of pro- 
jectiles and explosives jalso, the means of attack 
which have ever kept a little ahead of those of 
defence. There was, it is true, one serious 
gap in the large series represented at the Ex- 
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hibition : the compound plate, to which our Admi- 
ralty clung so tenaciously for a number of 
years, was absent ; it has practically passed into the 
region of history, and has been entirely replaced 
by cemented steel, which offers resistance to pene- 
tration and hardness of surface greater than was 
possible with the best compound armour. It was, 
indeed, impossible to harden the steel face of com- 
pound armour sufliciently to resist the attack of 
the chrome steel projectiles of the present day, 
- although it offered considerable powers of resist- 
ance to the chilled iron, and cast-steel shell used 
by the Navies of a dozen years ago. It is interest- 
ing to recall the fact that compound armour occu- 
pied a very important place in the Paris Exhibi- 
tion of 1889, and that at the recent Exhibition, the 
smaller thickness of the plates shown, compared 
strikingly with the far more massive plates of eleven 
years ago, illustrating the higher resistance of the 
improved material, against the improved projectiles 
of to-day. 

At the recent Exhibition none of the enormous 
masses of the earlier time, were met with ; in fact, 
thicknesses of from 25 to 30 centimetres (9.84 in. 
to 11.81 in.) were rarely exceeded in the plates exhi- 
bited. The special characteristic, indeed, was the 
great number of relatively thin plates made with 
metal of varying properties, and specially adapted 
to the numerous requirements of present naval 
practice, for the protection of the upper works of 
ships, independently of the main side armour and 
turrets. Such are the plates of 3 centimetres 
(1.18 in.) for deck protection or for gun shields, up 
to those of the greater thicknesses named for the 
main belts. To reduce weight and increase the 
power of resistance, are the two great aims of the 
modern makers of armour-plates. The examples 
shown at the Exhibition were the latest results 
of incessant investigations and experiments 
carried on at all armour-plate works, and if 
the dimensions were such as failed to appeal to 
the general visitor, the characteristics possessed a 
special interest to the technical and scientific 
student. All the progress that has been realised in 
this branch of metallurgy during the last 20 years 
is based on the physical character of the steel, and 
the power of resistance increased by various alloys 
and methods of production. It should not be for- 
gotten that the unceasing attention and steady ad- 
vance in this industry, which is solely for purposes 
of war, and for the benefit of governments, has 
reacted also on the commercial side of the steel 
industry, and has secured to industry higher 
qualities, and on the whole cheaper production. 
For this reason the manufacture of armour-plates 
possesses an interest far wider than its immediate 
and restricted field, and exercises an important 
influence on the whole range of the metallurgy of 
steel, inasmuch as its object is to produce a higher 
quality of metal qualified to resist severe physical 
and chemical tests. 

As already said, the collection at the Exhibition 
included examples of all the types of plates made 
for armouring ships or fortresses, with the excep- 
tion of the compound plate. Thus, for example, 
there was shown the old puddled iron plate, long 
since abandoned in the Navy, but still used for 
coast defence. Chilled cast iron and cast steel have 
never found any practical application in the Marine, 
but, on the other hand, they have been largely used 
for the fixed armour of land forts ; in the forms of 
cupolas and land turret plates, they were repre- 
sented at the Exhibition. They possessed, per- 
haps, rather a retrospective than an actual in- 
terest. On the other hand, all examples of the 
metal employed in the manufacture of armour- 
plates and the plates themselves—the demand for 
which seems always to be greater than the supply 
with all nations possessing a navy—were of the 
highest interest. It would be too long a task to 
describe all of the exhibits, but a general review 
may be undertaken, and with this object it will be 
convenient to divide the examples into the four 
following types : 

1. Extra soft metal characterised by perfect 
homogeneity and a higher grade of ductility than 
that of puddled iron, possessing at the same time a 
greater power of resistance to perforation, exceed- 
ing that of iron by about 15 per cent. Such metal, 
on account of its high malleability is to-day exclu- 
sively adopted in the French Marine in the con- 
struction of armoured decks. 

2. Special steel containing a small proportion 
of chrome and nickel, possesses a power of resisting 
penetration higher than that of ordinary steel, 





amounting, if referred to the velocity of the pro- 
jectiles or ‘‘ speed of perforation,” to from 12 to 15 
per cent. This metal possesses remarkable tenacity, 
and can resist a very heavy attack without fracture. 
It is used by the French Marine in the preparation 
of plates which cannot be made of cemented steel ; 
the process of tempering cemented steel plates 
produces deformations, which in some cases cannot 
be corrected. Such cases are found in thick and 
considerably bent plates, such as those for the ex- 
treme fo part of an armour belt; or in rela- 
tively thin plates, 10 centimetres (3.94 in.) or less, 
and which are peculiarly liable to deformation. 

3. Hard steel, in which the proportion of chrome 
has been increased to produce additional hardness, 
and at the same time greater resistance. The effect 
of the nickel is to increase tenacity without 
adding to the resistance properly so-called ; and it 
is the action of the chrome alone which adds to the 
resistance. In any case, the metal so prepared is 
extremely hard, rendering its fashioning very difli- 
cult, so that it can be used only for plates having a 
thickness of 7 centimetres (2.76 in.) or thereabouts. 
With this steel plates are produced having a resist- 
ance to velocity of perforation from 20 to 25 per cent. 
greater than that of ordinary steel rolled to the 
same thickness. In the French Marine such plates 
are chiefly used as shields to protect artillery and 
men as well as for the roofs of turrets. 

4, Cemented steel is a special metal, the surface 
of which is hardened by a cementing process at a 
high temperature, and continued long enough to 
penetrate to a depth of about 2 centimetres (.79 in.). 
The cementation process is followed by temperin: 
with jets of cold water striking on the see 
surface. This imparts great hardness to the 
cemented surface, so that it cannot be touched by 
a cutting tool. A plate so prepared may break up 
a hard chrome steel shell. Asthe plate, apart from 
its cemented surface, is of relatively soft steel with 
a slight — of chrome, it can be worked almost 
as easily as the special steel as long as it is not 
rey Sap so that plates of maximum thickness 
can be made by this process, while the thin plates 
are made exclusively from hard steel with a larger 
proportion of chrome. Such cemented plates can 
generally be depended on to break up chrome 
steel projectiles when these latter are not fired 
with a velocity sufficient to traverse the cemented 
surface without themselves breaking up, and it 
may be estimated that this metal possesses a 
velocity of perforation more than 50 per cent. 
greater than that of ordinary steel. This high 
power of resistance, however, is considerably re- 
duced when the attacking projectile is ‘‘ capped,” 
which often enables it to penetrate the cemented 
surface without breaking, and in such a case the 
velocity of perforation must be taken at from 35 to 
40 per cent., instead of 50 per cent., when com- 
pared with ordinary steel. Wherever possible 
cemented steel is used for the thickest armour- 
plates, and the examples sent to the Exhibition 
were of the highest interest and importance. 

The original cementation process applied to 
armour-plates is due to Harvey, and his process is 
for the most part followed by manufacturers, as 
was evidenced by the specimens exhibited. At 
some works, however, modifications have been 
introduced, with a view to increasing the resisting 
power of the plates. Thus, Creusot adopted a 
gas process, and Krupp has made important 
changes that have largely increased the tenacity of 
the plates. The Italian works of Terni have adapted 
a process securing similar advantages ; these works 
showed some particularly interesting specimens at 
the Exhibition, the more interesting since there 
were but very few examples of the Krupp process. 

We may now proceed to examine in detail the 
more important of the exhibits, especially with 
regard to their power of resisting attack, as measured 
by the ‘‘ speed of perforation” of a puddled iron, 
or ordinary steel Int , determined by the formule 
of Colonel Jacob Stesve: The impact of the projec- 
tile is thus given immediately by the ratio of the 
effective velocity to this velocity of perforation. 
This mode of comparison was adopted by the writer 
twelve years ago in various investigations published 
by him, and especially in his recent work on 
Plaques de Blindage. The method has the advantage 
of furnishing very simple and very significant co- 
efficients, and it has been somewhat widely adopted. 

Tron Plates.—The use of puddled iron for pro- 
tective plates has, as we have already said, entirely 
disappeared in naval construction, and is only used 
to a limited extent in land fortresses; on this 


account only two examples of iron plates were to be 
seen at last year’s Exhibition ; in that of 1889 such 
lates were numerous. The first was exhibited by 
essrs. Schneider and Co., of Creusot, and was one 
of a lot of rolled plates, delivered to the Belgian Go- 
vernment for forts at Namur and Lidge; it possessed 
rather retrospectivethan actual importance. The dia- 
gram (Fig. 1) refers to this plate, which was tested 
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Wrought-iron plate, 7.87 im. thick. Teste made for the Belgian 
Government, April 9, 1890. Chilled cast-iron projectile, 86 Ib. ; 
velocity, 1090 ft. ; gun, 15 cent. (5.90 in.), 


on April 9, 1890; it is 1.270 metres long, 1.320 
metres wide, and 200 millimétres thick (50 in. by 
51.97 in. by 7.87 in.). The plate had been sub- 
jected to the Belgian Government firing tests, which 
were similar to those imposed by the French 
Ministry of Marine for corresponding plates. The 
a es used were chilled cast iron weighing 39 
ilogrammes (86 Ib.), with a velocity of 332 metres 
(1090 ft.); five rounds were fired, one at each 
corner, and one in the centre, of a square measuring 
260 millimetres (9.84 in.) on a side. The chief 
object in view was to test the malleability and 
toughness of the metal, and the results were cer- 
tainly satisfactory, only slight cracks appearing on 
both faces : the tears surrounding the impact marks 
will also be noted ; these do not appear on the extra 
soft steel plates when similarly tested, as will be 
seen later on. Such plates, when fired at, show 
very regular impact marks, an entire absence of 
cracks, and a homogeneity that is always absent in 
the iron plates, the contrast being greater on thin 
lates, those of 2 in. or 2} in. and less, always 
ailing in a manner never seen in the soft steel 
plates similarly tested. 

The second example of an iron plate was sent 
by the works of St. Chamond; it was 220 milli- 
metres thick (8.66 in.), and had been tested by 
eight 6.10 in. projectiles at ordinary velocities, and 
had stopped them without showing any cracks. 
This plate furnished a very interesting example of 
the effect of oblique fire, as two deep furrows had 
been ploughed in it by two other projectiles fired 
at a very slight angle to the surface. The plate 
was bulged at the back, but, as already anid, no 
cracks appeared, a striking evidence of the excel- 
lence of the metal. Besides these two plates, 
there was at the Exhibition one other example 
of the application of wrought iron to armour 
protection. This was furnished by the roofs of two 
cupolas, sent by the Compagnies des Forges de 
Chatillon Commentry et Neuves Maisons. The one 
was a disappearing cupola, with two 2.56-in. quick- 
firing guns, and the other a turret armed with one 
8.26-in. howitzer. Both these are for land defence, 
showing that the use of wrought iron for this 
purpose has survived until the present. Indeed 
many such cupolas made in France during the 
past ten years for foreign Governments—especially 
in Belgium at the entrenched camps of Namur 
and Liége ; in Roumania, for those of Bucharest; 
in Switzerland, Denmark, and elsewhere—are 
fitted with wrought-iron roofs, in spite of the 
fact that soft steel had given far better results than 
theiron. Thereis, however, a reason for this adhesion 
to apparently inferior material. In the course of 
comparative experiments in France to determine 
the relative values of iron and soft steel to resist 
the effects of high explosives, it was found with the 
detonation of a charge of mélinite in contact with 
soft steel and iron plates, that the damage sustained 





was much greater with the former than the latter, 
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THE EARLY MACHINE TOOLS OF HENRY MAUDSLAY. 
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and it was the result of such experience that decided 
the continued use of the iron for the purposes 
named. This somewhat contradictory result is due 
to the fibrous character of the iron which enables 
it to resist the effect of sudden shocks by distri- 
buting the strain over a larger area than is 
possible for a crystalline structure. With cast 
metal having a homogenity and local strength 
much greater than that of the iron, the physical 
structure is not able to distribute the effect of 
the sudden explosion, and this being concen- 
trated in its intensity, the resulting damage is 
much greater. Probably the same differences would 
not exist in steel plates containing a relatively high 
proportion of nickel, and which appears to give a 
fibrous texture, and thus endows the plate with 
the advantage of greater tenacity, besides the 
perfect homogeneity characteristic of the steel. 
It would be interesting if a new series of experi- 
ments bearing on this question were carried out, such 
as would be necessary if any country undertook the 
establishment or reconstruction of armoured land 
forts. 
(To be continued.) 








THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 


(From Our New York CorRR&gsPONDENT.) 


Tae American Society of Mechanical Engineers 
seems composed, for the most part, not only of men 
of thought but likewise of men of action. Many 
things show this : as the Society grows in numbers, 
the interest of the members in its meetings increases 
in direct ratio. This is shovn whenever a gather- 
ing of the membership takes place. It appeared 
in Europe in 1889, on which occasion the Mechani- 
cal Engineers outnumbered the members of both 
the other societies. It appeared again last summer, 
on which occasion some 100 members of this 
Society were registered ; and it appeared on the 
recent occasion (December 4 to 7) when the mem- 
bers and guests of the New York meeting exceeded 
800. The proceedings were inaugurated by the 
President’s address, delivered on Tuesday evening 
at the Society House, by Mr. Charles H. Morgan. 
He referred at the outset to the rolling mill where 
he had early served his apprenticeship, and showed 
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its development, and that of the nation due to its 
progress. In this connection he spoke of Henry 
Cort, claiming that he was to the rolling mill what 
James Watt was to the steam engine; and with 
the work of these two he cited that of the chemist 
Black, stating the work of these three was simul- 
taneous and linked together. Cort, he said, laid 
the foundation for modern puddling, taking his 
refined material direct to the grooved puddling 
rolls. He quoted from his patent as follows : ‘‘A 
groove of the required diameter, when the iron is 
designed for bars and half flats, or thimble iron 
either plain for squares and flats, or concave for 
bolts, and the like.” The mill was only the 
two-high type, and the speaker added that 
he eprom. had contributed to the development 
of the type known as continuous mills, and their 
auxiliaries. In 1859 the first continuous mill in 
the United States was erected in Worcester, Mass., 
by Messrs. Washburn and Moen. Mr. Morgan 
next described the heating furnaces of his own 
invention, the gravity discharge where the billets 
are pushed to the hottest zone of the furnace, 
descending by an incline set at an angle greater 
than the angle of friction, to the feed rolls, and 
thence to the mill and the suspended roof. The 
latter was required because of the necessity of 


covering a wide area, and for heating billets which | g 


were long and narrow. His device consisted of a 
roof of three or four arches, resting upon skew- 
backs suspended from transverse girders resting 
upon furnace walls, and attached to water pipes 
running through the skewbacks. Mr. Morgan 
then described at some length the types of rolls 
employed, and finished with a quotation of Lord 
Sheffield, who had said, one hundred years ago, that 
the rolling mill was of more value to England than 
the whole of the Thirteen Colonies. The evening 
closed with a ‘‘ smoker” and alightluncheon. The 
former was enjoyed by the masculine element 
— and the latter by the fairer sex. Mr. 

organ was a ‘‘good fellow” or a ‘‘ dear,” accord- 
ing as one attended the ‘‘smoker” or the * light 
luncheon.” But then he is well known in England, 
and made this summer the best and the shortest 
speeches on the occasion of the visit of members of 
this Society to the hospitable shores of the ‘‘ Mother 
Country.” The Society assembled the next morn- 
ing, and heard various reports and statements as 


ety 




















follows: First, the letters announced the result of 
the ballots. The officers elected for the coming 
year were Samuel T. Wellman, of Cleveland, Pre- 
sident ; Ambrose Swasey, of Cleveland, and James 
M. Dodge, of Philadelphia, Vice-Presidents ; and 
William H. Wiley, treasurer. 

The council report followed. The question of 
appointing a committee to report on the best 
method of valuing a water-power privilege had 
been referred to them; but that body is wary, and 
seeing the difficulty in separating the legal and 
commercial questions involved, decided the appoint- 
ment of such committee was inexpedient. Various 
cities had invited the Society to meet in their 
borders, and Buffalo in particular had urged the 
claims in view of the Pan-American Exposition ; 
but the council did not see fit to expose the mem- 
bers to such temptations as Expositions offer, 
hence had not accepted. (It is probable, it may be 
added, the meeting will occur at Milwaukee). As 
to enlarging the Society’s accommodations, the 
council decided not to undertake it at present. But 
it is quite evident it has to be done before long. 
In respect to the visit to Europe last summer, the 
council reported it had appointed : 


An executive committee from among those who were to 
constitute that European party, who should attend to the . 
etails and necessary organisation incident to courtesies 
arra for the American engineers by the sister 
societies of Great Britain. This executive committee 
consisted of Messrs. Charles H. Morgan, chairman; H. 
H. Suplee, acting as secre of the committee ; with 
whom were associated Messrs. William H. Wiley, Jesse 
M. Smith, members of the Council, and Mr. James 
Dredge, of London, honorary member of the Society. 
The committee, by the courtesies of the Engineering Maga- 
cine—extended through Mr. John R. Dunlap, its pro- 
prietor—were permitted to make use of the London offices 
of that journal as a central office for the Transatlantic 
party, and all the courtesies which were extended to the 
American engineers passed through the channel of the 
London office of the committee. This arrangement was 
most satisfactory and convenient, and the Council has 
extended a fen vote of thanks to Mr. Dunlap for the 
courtesies which the members individually, and the Society 
as a body, enjoyed at his hands. 

The executive committee will make a report of the 
incidents of the British, French, and German visits, as a 
feature of the business of annual meeting, which will 
follow the report of the council, as an ap ix thereto. 
The council would report that, by reason of the courtesies 
which have been enjoyed by the Society and its members 








at the hands of the three great engineering societies—the 
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Institution of Mechanical Engineers of Great Britain, the 
Institution of Civil Engineers of Great Britain, and the 
Society of Civil Engineers of France—the presidents of 
those societies, in office during the summer of 1900, have 
been duly oma for honorary membership in the 
American iety of Mechanical Engineers, and their 
election to this honour is hereby made public. Mr. John 
Fritz has been duly proposed and elected for honorary 
membership in the Society, in accordance with its rules. 

Mr. Gus C. Henning has been authorised to represent 
the Society on a visit to a council meeting of the Inter- 
national Association for Testing Materials, held in 
Zurich, Switzerland, and an ere ap Wnt has been made 
to cover in part the expenses of this delegate. 

The council has been requested by the management of 
the proposed Engineering ngress, to be held in August, 
1901, in the city of Glasgow, Scotland, to per? —_ 
sentatives upon a general committee, which should include 
both Americans and other engineers. This iety was 
requested to be the channel for communicating this desire 
to the other American societies. By direction of the 
council, twelve representative engineers have been nomi- 
nated, and our delegates are: Messrs. S. T. Wellman, C. 
H. Morgan, Gompe W. Melville, Sir Benjamin Baker, 
James Dredge, W. C. Unwin, H. F. Parshall, Philip 
Dawson, Bryan Donkin, H. F. L. Orcutt, O. H. 
Baldwin, and Alexander Sablin. 

The wage Brea received from Mr. Gustave Eiffel, of 
Paris, an elaborate monograph descriptive of the great 
tower of 300 metres. This book has been put in the 
library, and proper recognition has been sent to its dis- 
tinguished author. 

In response to the request of the Verein Deutsche 
Ingenieure to co-operate in preparing a technical 
dictionary in German, English, and French, it had 
placed the Editor in communication with specialists 
who were members of the Society. 

The Society has been requested to co-operate with 
certain other bodies, to secure the establishment of a 
National Standards Bureau, in connection with the 
United States Office of Standard Weights and Measures, 
which should be made a central point for the calibration 
and standardisation of scientific and engineering appa- 
ratus. The Council bas accepted this invitation by ap- 
pointing Mr. Jesse M. Smith the chairman of such a 
committee, but has nob completed the full appointment 
at the date of the preparation of this report. 

The Committee on Standard Methods of Tests 
and Testing Materials had been discontinued. The 
letters reported the election of 47 members, nine 
juniors, and 41 associates. The financial condition 
was reported to be a flourishing ore, and it was as 
stated. In regard to the Fulton monument, it 
appeared that the amount required was so nearly 
subscribed as to make its erection certain in the 
near future. 

The reading of papers then commenced. 


Tur Srrenetu or Steam Borers. 

The first was entitled ‘‘ Comparison of Rules for 
Calculating the Strength of Steam Boilers,” by 
H. de B. Parsons. He stated he would only com- 
pare a few rules to show the discrepancies. He 
cited a Scotch boiler. The working steam pressure 
was 130 1]b., and the thickness of the shell { in, of 
steel, having 60,000 lb. tensile strength. He stated: 

From the above data the working pressure allowed on 
the shell in pounds per square inch would be as given in 
Table I. 

Tanre I. 
I, United States Board of + Sida 


Inspectors of Steam Ve sa 139.0 

II. Lloyd’s Rules... = 116.8 
III. Board of Trade ... 111.0 
IV. British Corporation 118.6 
V. Bureau Veritas ... 110.8 


The difference is 28.2 Ib., cr over 25 per cent. 


The first rule makes no allowance for workmanship or 
proportions of joint. The other four rules include the per- 
centage of strength of joint, while the third rule hasa 
— scale for workmanship, shop methods, and general 

esign. 

3. The working pressure allowed on the flat heads in 
the steam space, when not exposed to the hot gases, and 
when the stays are fitted with double nuts and a washer 
on the outside, riveted to head and of minimum thickness 
mentioned in the rule, would be as given in Table IT, 


Tas.e II, 
I. United States Board of Eupervising 


Inspectors of Steam Vessels 184.3 

II. Lloyd’s Rules .. : — 128.0 

IlI. Board of Trade... 144.3 
IV. British Corporation 127.9 
V. Bureau Veritas ... 130.9 


The difference is 56.4 Ib., or over 44 per cent. 


The rules are not alike as to the size and thickness of 
the minimum riveted washer mentioned, and conse- 
quently the variation is largely due to the value of the 
constant employed. 

4. Taking the data as assumed, and making the calcu- 
lations for a working pressure of 139 lb., the results for 


the parts specified would be as given in Table IIT. 
5, Certain essential details are not provided for by 
some of the regulations, but are in others. Some inflict 


while others allow the same pressure on the best as well 
as the poorest boiler when made from the same material. 
Corrosion is provided for by the addition of a fixed thick- 
ness to the calculated _ under some regulations, while 
in others it is included only in the general factor of 
—- This factor of safety necessarily differs in all the 
regulations. 

















Taste III. 
Z ma. 1 3h. ay. 7. 
Part of Boiler. ~ Lloyd’s |Soasd a Bureau 
8.1.8.V. Rutes. Trade ration. Veritas. 
Thickness of shell in.| 0.8229 | 0.9594 |1.0239 0.9332 | 1.0201 
Nearest 32nd .. ..| gh | lps Fa 2, 
Thickness of flai sur-| 
faces, screw stay-| 
bolts, &4-in. centres, 
fitted with nuts in 0 5531 | 0.5531 (0.5232) 0.5338 | 0.4842 
Nearest 32d_.. + 13 3 $i a3 13 
Area of long steel stays, 
tquare inches -.| 3.65 3.656 |3.250 , 3.262 | 3.259 
Diameter, nearest 16th) 23% 25 2,'s 21's 21's 








The author is not aware that there have been any more 
failures under the regulations giving the minimum thick- 
ness than under those of the maximum. If the minimum 
is ample, why use the maximum? If, under the high 
pressures now maintained, the maximum is needed for 
safety, is it not opportune to increase the minimum? If 
the minimum is sufficient, then from Table III. it will be 
apparent that under any one regulation the boiler is not 
= equal strength throughout its parts, nor is there the 
same allowance for the more rapid corrosion of certain 
parts over others. Thus, if the shell thickness under 
Regulation I. be correct, it is not necessary to have it as 
heavy as under Regulations III. and V.; while the stay- 
ing of Regulations ITI. and V. are lighter than in Regu- 
lation I. 

He hoped that the members would express 
their views. The opinions expressed by the 
members did not contain any valuable sugges- 
tions, but the member from the East presented his 
favourite motion of asking the council to appoint a 
committee to consider, &c. One member did state 
that Philadelphia, thanks to a rigid inspection, had 
but two serious boiler explosions in eight to ten 
years; but it appeared that these two were of new 
and well-made boilers, so that would seem to prove 
the ‘‘rigid inspection” had failed just where it 
ought to have been strongest, viz., on a new boiler. 


Tue Karty History or Hicu-Speep ENGINES. 


The succeeding paper was called ‘‘ A Record of 
the Early Period of High-Speed Engineering,” by 
Charles T. Porter. The author detailed the history 
of the development of the high-speed engine from 
1860, incidentally paying well-deserved compliments 
to Mr. John F. Allen, recently deceased. This record 
cannot be condensed, as it was a history. Its period 
cannot fail to be of the greatest interest to all 
mechanical engineers. The paper was illustrated by 
several indicator cards ; and, like all of Mr. Porter’s 
work, showed the most painstaking care in its pro- 
duction. It was discussed a little by Professor 
Thurston, who stated at Cornell University there 
was a collection of indicators beginning with the 
Hopkins instruments, and coming chronologically 
down to those of the present day. He then ex- 
hibited a photograph of the collection, adding, 
that to the influence of Porter and Allen, and their 
use of the highest standards of workmanship in 
engine construction, the great successes in this line 
of engines was due. Mr. Supplee added that the 
Tangye bed should really be known as the Porter 
bed, as it was his invention. 


Tue Steam TuRBINE. 


The following paper was called, ‘‘The Steam 
Turbine,” by Professor R. H. Thurston. The 
Professor started with B.c. 200, which certainly 
gave the paper a flavour of antiquity ; but then, 
Professor Thurston usually gets to the bottom. of 
whatever he undertakes. Starting, then, with 
Hero’s engine, he traced steam turbines to 1629 a.p , 
showing Branca’s engine. He stated that, more than 
50 years ago, a Branca turbine was built by Thurs- 
ton, Green, and Co., at Providence, R.I. He 
considered Parsons’ the best-known form of steam 
turbine, and set forth the advantages claimed for it 
for the marine engine as follow : 
Increased speed. 
Increased economy of steam. 
. Increased carrying power of vessel. 
Increased facilities for navigating shallow waters. 
Increased stability of vessel. 
Increased safety to machinery for war purposes. 
wee weight of ar. - 

u 8 occu pi macninery. 
Reduced inisial com . a 
Reduced cost of attendance on machinery. 


PIS om toe 


i] 


10. 


12. Largely reduced vibration. 
13. Reduced size and weight of screw propellers and 
shafting. 


Naturally, the trials of the Turbinia were dis- 
cussed, and various characteristics of different 
turbines were recited and analysed. The paper 
ended with the following : 


Conclusions follow from what has preceded, which bear 
directly and in an important manner upon the principles 
of design of the steam turbine and its operation as a 
source of power : : : 

1. The steam turbine thermodynamically = ergy te 
in its real form more closely to the ideal than does 
any other type of heat motor. Its cycle lacks only the 
introduction of the Carnot compression.  =—=ss—. 

2. It is entirely free from that waste, which in the real 
steam engine of common type constitutes usually, if not 
invariably, the most important of its extra thermodynamic 
losses. 

3. It is peculiarly well fitted for use with those very 
high steam pressures as we now regard them, which must 
ultimately probably be resorted to by the engineer de- 
signing heat engines in his endeavour to further improve 
the efficiency of that class of motors. _ 

4. It is only limited in speed of rotation by the strength 
of its materials of construction. 

5. It is especially suitable for use with superheated 
steam, it baving no rubbing parts on which lubrication 
may be difficult, in presence of superheated steam ; and 
the limit to the superheat, so far as the motor is con- 
cerned, being only found at that point at which increased 
temperature of metal produces reduction of tenacity in 
objectionable amount. That limit, not as in earlier days 
of lubrication with animal oils, and still with other 
engines, is fixed with this machine at the boiler. 

6. As to its operation, it is obvious that friction is 
peculiarly active for evil in this motor, and that small 
diameters of journal, freedom from contact of part with 
part, except as absolutely required by the construction, 
and minimising fluid friction by fe preyed steam, and 
by securing as complete removal of the atmosphere, air, 
or vapour from about the revolving wheel as practicabl 
must be carefully sought in order that the mechanica 
efficiency of the machine shall ea maximum. 

7. The wastes of the steam turbine are all extra thermo- 
dynamic ; the loss due to the absence of adiabatic recom- 
pression excepted. They consist of (1) journal friction, 
which is made a minimum by the use of a flooded bearin 
and a light unguent: (2) fluid friction between disc an 
leakage, steam, or suspended moisture in the jet, which 
may be made a minimum by superheating, and between 
the disc and its enclosing a of vapour, which 
may be minimised by the employment of a g con- 
denser ; (3) loss of heat and of steam by leakage, which 
may be reduced toa minimum by durable material, fine 
workmanship, and close fits ; (4) waste by incomplete ex- 
pansion, which may be reduced to a limit determined by 
the finance of the case, by the resultant increase of fric- 
tion and of cost due to the necessary enlargement of the 
turbine ; and, finally (5), thermodynamic waste by failure 
to secure that complete adiabatic recompression of the 
fluid which is necessary to convert the Rankine-Clausius’s 
cycle into that of Carnot, The latter is a peculiarly 
difficult matter with the steam turbine, since it probably 
necessarily involves the employment of a separate vapour 
compression pump of special character, and an amount 
of added work and cost which may introduce losses more 
than compensating its gains. 

This paper was well illustrated, and extended 
over 62 octavo pages, showing much care and 
labour in its preparation, and being very free from 
mathematical formule. The author added that 
Professor Sweet had informed him Mr. Avery, of 
Syracuse, had constructed 50 steam turbines in 
1835, and these were said to use about the same 
amount of steam as the slide-valve engines of that 
time. Professor Thurston did not consider marine 
propulsion the field best suited to steam turbines. 
Various speakers discussed the use of steam tur- 
bines for various purposes—one commended them 
for ice machines, since the water would not re- 
quire redistillation as no cylinder oil was used. 
The lack of reversibility and loss of efficiency at 
reduced speeds were stated to be serious objections 
to their use in marine service. Their excessive 
cost was also brought forward as an objection ; and 
then the meeting adjourned for the evening, or 
rather for what was left of it. Mechanical engi- 
neers are noted for the late hours they can keep, 
and never show any wear and tear in their systems 
the next morning. 


CENTRIFUGAL Fans. 


The next session opened with ‘‘ Notes on Centri- 
fugal Fans for Cupolas and Forges,” by Wm. 
Sangster. The author commenced with the follow- 
ing statement : 

In hardly any other class of machinery is the method 
of application of so great importance as it is in the 
case of centrifugal fans. The conditions of one instal- 
lation are u y so different from those of any other, 
that hard-and-fast rules are out of the question. 


He added, that the formule he gave were fairly 








penalties for poor workmanshi» and defective design, 


11. Diminished cost of upkeep of machinery. 








reliable, with an error on the side of safety. He 
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had taken the amount of air necessary to melt a ton 
of iron at 40,000 cubic feet, and“he defined the term 
‘‘ordinary cupolas” as those which would melt 
6 to 8 tons per hour, adding : 


Since the pressure of blast increases with the diameter 
of the cupola, and the power required to deliver a given 
quantity of air increases with this pressure, the formula 
is expressed in unit terms of 1 ton of iron melted per 
hour with a blast pressure of 1 cz. per square inch. 

Assuming that a cubic foot of air at atmospheric pres- 
sure and at a temperature of 50 deg. Fabr. weighs .0781b., 
we obtain for the height of a column of air corresponding 
to a pressure of 1 oz. per square inch, , 

144 

<a oe LES EN, 

16 x .078 
The velocity of air in feet per minute due to that pressure 
may be expresse 

V = 60 J2gh. 
Substituting their proper values for g and h we have: 
V = 5160 ft. per minute. 

As each ton of iron melted per hour requires 40,000 cubic 
feet of air—that is, at the rate of 667 ft. per minute—we 


shall require as the necessary area of orifice to deliver 
this amount at 1 oz. pressure, 


a Ms = 18 6 square inches. 
5160 
The horse-power required will be expressed by the 
formula : 
H.P,=_° VAP (1) 


~ 16 x 33,000 x C 
in which V = velocity of the air in feet per minute. 
A = area of the orifice in square inches. 
P= — of the blast in ounces per square 
inch, 
C = coefficient of efficiency, allowing for fric- 
tion of belting, air in piping, &c , in this 
case assumed at 60 per cent. 


Substituting the proper values in the above formula we 
ave 
H. p, = 5160 x 18-6 x 1 


16 x 33,000 x .60 
Since the velocity of air varies as the square root of the 
pressure, and the area of the orifice for a constant quantity 
varies inversely as the velocity, it follows that the horse- 
power required to deliver a given quantity of air will vary 
directly with the pressure ; or since V A is a constant, the 
ane will vary directly as the pressure P. Toobtain the 
orse-power required by a cupola fan we may, therefore, 
use the following formula : 


H.-P. = 0.3 T P, 


in which T = tons of iron melted per hour. : 
= pressure of blast in ounces per square inch. 


For the author’s further investigations. we must 
refer the reader to the paper. 
(To be continued.) 


= 0.3, 








ENGINES AND BOILERS OF THE ‘“INCH- 
DUNE” AND ‘“ INCHMARLO.” 

Tur machinery of the vessels Inchdune and Inch- 
marlo, belonging to the Inch Line of steamers which 
is owned by Messrs. Hamilton, Fraser, and Co., of 
Liverpool, is of very great interest, not only from its 
construction, but also on account of the highly econo- 
mical results which have been obtained by it. The 
engines, constructed at the Central Marine Engine 
Works, West Hartlepool, are a modification of the 
quadruple-expansion five-crank type, advocated by the 
late Mr. Mudd, and fitted to the s.s. Inchmona. The 
alterations made in the design have been fully justified 
by the results obtained, both as regards actual work- 
ing of the machinery and economy of fuel. The working 
pressure has been increased to 267 lb. per square inch, 
and the steam issuperheated toa temperatureapproach- 
ing 500 deg. Fahr. The general result is that on an 
extended trial from Hartlepool to Dover the coal con- 
—a was at the unprecedentedly small rate of 
-97 lb. per indicated horse-power. If we increase this 
to 1lb., it works out to 154 tons per day for a ship 
carrying 6170 tons at 94 knots, or to 13} tons at 
9 knots. In other words, 1 ton is carried 1 nautical 
mile on an expenditure of about one-third of an ounce 
of coal. Taking coal at 15s. a ton, 1 ton of cargo is 
— over 550 miles for an expenditure of 1d. for 

uel, 

We illustrated the engines in the two-page plate 
accompanying our issue of January 4, and the de- 
tails are so clearly shown there that it is not neces- 
sary to describe them at great length. As will be 
seen, there are five cylinders, two of them being low- 
pressure cylinders, the expansion being done in four 
stages. The diameters of the cylinders are c- 
tively 17 in., 24 in., 34 in., 42 in., and 42 in., the 
stroke in every case being 42 in. The high-pressure 
valve is of the piston type, all the stheee bole ordi- 
nary flat valves. All the cylinders are fitted with 
liners, which permits of complete jacketing, with the 
exception of the high-pressure, which is lined, but not 
jacketed. Special care has been given to this feature 


of the arrangement, the cylinders being completely 
enveloped by a jacket of steam, on sides, tops an 
bottoms, and over and above is fitted a thick lagging 
of non-conducting material, that on the tops bing 
composed of asbestos blankets protected by iron 
casings, so adjusted that they can be removed with 
facility for the purpo’e of overhaul. The general 
design of the engines is that in vogue at the Central 
Marine Engine Works. The front columns are of 
wrought iron, the high-pressure cylinder, the first 
mean pressure cylinder, and the first low-pressure 
cylinder being supported at the back on columns cast 
as part of thecondenser. The remaining two cylinders 
rest, as usual, on cast-iron columns of box section on 
the bedplate. There are ten main bearings supporting 
the crankshaft, which is composed of five interchange- 
able parts. 

Interesting as the engines are, they must give place 


282 Boiler Preesure (absolute) 








q 
=. 
| 


Fig 20 











@ 3 
2 






SCALE OF Pressure 












. 


} 


8 


\ 


Uy 


\s 


Meanof 


s 












SSOS 


WIN 


SS 





WN 














ye 
>s 


e——_ 












dj shall be continually sgitated, and that all 


The waved form of the tubes insures that the steam 
rts shall 
come in contact with the hot metal. The lower part 
of the waved pipes is naturally hotter than the upper 
part, for the gases from the boiler strike here, and 
hence the steam is heated progressively, while the 
gases are cooled in the same manner. When they 
leave the top of the superheater they flow up through 
nests of vertical pipes to the fan (Fig. 5), by which they 
are aspirated and forced into the funnel. These ver- 
tical pipes heat the air which is drawn into the fur- 
naces by the fans, the air entering through openings 
in the casings (Fig. 3), and flowing downwards among 
the pipes, and thence to the ashpits. 

Fig. 20, annexed, gives a ceries of diagrams for all the 
cylinders, together with a combined diagram. It is to 
be noted that no attempt was made to balance the 





N° 2 ENGINE. 


N°4. (aFt) ENGINE. 
sensing ts lbs. i 
2 Engines ( R of temperature -107 

bts! P 356. 


power of the engines on the first trip when these dia- 








NOLENGINE. r, é 
Inihal stress — 29000 lbs. 
Range of temperahwe-55tF _—Mean press-78'3 
IHP ~ 283. 
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Inilial stress = 36200 lbs. 


Range. of we-30z00 be, | 
\ Mean press 


IHP~-367. 47 TISIDS. 








N° 3. ENGINE. 


Intlial. streas ~ 30825 


rT 8 
Runge? tonpendane-aaP 
oF re= 453 “19°85 
IHR-300. 








N°4-(forward/ENGINE. 


+ 8 
aEngines f mmnyry oi yr ea. — } 
Er lan tempera 
aie LHP= 329. Mean press. - 1435 





: Ph | 
\Heanprese-0 555 


NOTE No aliempt. was made & balance. 
Ue power of the engines on the triaLtrip 
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Total Indicated. Horse. Power - 1625. 
x pressure~ 35°47 lbs. 
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to the boilers and superheaters, which, of course, were | 
also made at the Central Works. The boilers are two in 
number, and 13 ft. in diameter by 10 ft. long. On the 
trial they provided steam for 1600 indicated horse- | 
power without the slightest difficulty. A photo- | 
graphic view of them appeared on page 9 of our issue | 
of January 4; but owing to the novelty of the 
design, and the distorting effect of the wide angle 
lens employed in the camera, their construction will 
be more easily followed by the engravings on pages 
69, 72, and 73. Figs. 4and 5 show the general arrange- 
ment, Figs. 6 to 9, page 72, the boilers, Figs. 10 to 13, 
page 73, the superheater, and Figs 14 to 19, page 74, a 
steam trap. Referring to Figs. 4 and 5, page 69, it will 
be seen that the boilers are single-ended and are worked 
with Ellis and Eaves’ system of induced draught. 
They are of the ordinary Scotch type, but are con- 
structed to carry the very high pressure of 267 lb. par 
square inch, In the uptake, immediately above the 
level of the highest row of tubes, is the ‘‘ Central” 
superheater, a device designed and patented at the 
Central Marine Engine Works. It consists (Figs. 10 
to 13, page 73) of three divisions, in each of 
which are two cast-steel headers. Between these 
are 168 waved tubes, through which the steam 
passes on its way from the boiler to the engine, 











entering at the top and leaving at the bottom. 





drea of ackaal, diagrams 89°7£ of standard drea of reference ABCDE 
belween and lower limits of pressure registered by indicators. 


grams were taken. The powers developed in the 
various cylinders were as follow : 


| Range of 








Horse-| Mean 
Seiad Tem 
sant Pressure. perature. 
| Ib. deg. F. 
High-pressure cylinder .. -«|: 888 75.3 “E54 
First intermediate pressure cylin- 
OO ns a we an oe] OT OL a 
Second intermediate pressure cy | 
linder.. x a . --| 800 19 95 454 
Forward low-pressure cylinder ..' 329 14.35 | 107 
Aft low-pressure cylinder . | 107 


356 | crane 


It will be seen that there is some wiredrawing in the 
first cylinder due to the superheater. This will be 
remedied in future engines. The dotted areas in the 


combined diagram follow very closely the P V ” curve 
down to the low-pressure diagram, after which they con- 


7 

form more closely to the P v'é curve. The total area of 
the actual diagram is 87.9 per cent. of the standard area 
of reference A B C D E, taken between the upper and 
lower limit of pressure registered by the indicators, 

The boilers (Figs. 6 and 7) are fitted with Messrs. 
John Brown and Co.’s Serve tubes, and arched ribbed 
furnaces. The use of Serve tubes enables smaller 
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SUPERHEATERS OF THE SSS. “INCHDUNE” 


CONSTRUCTED AT THE CENTRAL MARINE ENGINE WORKS, 
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neer of the line. This enables the water to be put | its way to the high-pressure chest, and then being 
through the filtering process, whilst still under low- /expanded in four stages, as shown by oe gm 
ressure and at a comparatively low temperature, a on page 71, until it returns to the con ye a 
fact which contributes in no small degree to the filter- temperature of the air can be also traced from the 
ing being more efficiently performed. deck at 53 deg. through the heater to the gon 
"The complete data of the cycle of temperatures in which it enters at 299 deg., leaving the smoke-tu 
these engines are given in the annexed Table, where at 587 deg. The gases lose 44 deg. in the a 
the gradual rise in heat of the water from the hotwell | and 41 deg. in the air-heating tubes, and enter ~ e 
at 964 deg., through the contact heater (113 deg.) | fan at 404 deg. All the heat is saved that is possib le, 
and the surface heater (370 deg.) to the boiler at| the temperature at the fan ——— being only 
412 deg., can be followed. The steam enters the | 319 deg. Fahr., or more than 90 deg. below the ce at 
superheater at 412 deg., and leaves at 469} deg. to | rature of the steam in the boilers. The success of the 
begin its downward course ; first losing 224 deg. on | installation has been attained not only by the courage 








AND “INCHMARLO.” 


WEST HARTLEPOOL, 

















evinced in undertaking the use of superheated steam, 
which has been so often tried and so uniformly aban- 
doned, but also by infinite care in securing a large 
number of small economies, which add up to a very 
considerable amount. Superheated and high-pressure 
steam has its own special sources of loss, and if these 
are not guarded against most carefully, it is quite pos- 
sible that they may quite equal the theoretical gains. 


Light Trial in Ballast Trim of 8.S. “‘ Inchmarlo,” 


October 26, 1 
Draught, forward ... a 7 10 ft. 4 in. 
ra aft ... ate ot <a “a pe 
+» mean Bi lace ae 13’; 108, 
Reversing and expansion gears ... Full out 


Intermediate stop valve on engine Full open 
Steam stop valves, to and from 


superheater iva he 2 pia # open 
Pressure of steam in No. 2 cylinder 
jacket and covers... 7” a 103 lb. 
Pressure of steam in Nos. 3 and 4 
cylinder jacket and covers’... 68 ,, 
Temperature of superheated steam 
in jacket coil of No. 2 receiver 
chest aie poe en ... 470 deg. Fahr. 
Feed temperatures—hotwell ... 964 + 
Tnlet tocontact heater... an ES os 
Outlet from contact heater .. 209 a 
Outlet from surface heater to 
boilers... an oe ... 310 to 370 deg. Ag 
Temperature of sea water ... “és . deg. Fahr. 
Temperatures, deck ai oe ae xa 
Bis engine-room Per : on 
9 stokehold ... ... 774 si 
Heated air entering furnaces .. 299 7 
Waste gases below superheater ... 587 *” 
i above superheater ... 543 ne 
i oF aoe tubes... 404 os 
a at fan disc’ to 
funnel ail ab ath «- 319 * 
Steam at inlet to superheater 
pipes (267 1b.) ... sf? woe 412 i 
Steam after passing through super- 
Ph aoe ee: Ses we 46 +s 
otal superheat above temperature 
due to boiler pressure ... .... 574 ” 
Steam at high-pressure steam 
chest aa an a we 447 wt 


In connection with the jacketing of the cylinders, 
one very important point to be considered in aiming 
at economy in steam is the trapping of the con- 
densed water. Hitherto this has been a source of 
great waste, as, when the traps are not in working 
order, steam, as well as the condensed water, escapes. 
To combat this waste and to effect as perfect trapping 
as possible, the Central Marine Company have 





* The fluctuation of temperature of feed to boilers was 
due to the trapping arrangements being insufficient in 
size. 

+ Drop in temperature between superheater and engines 
due to insufficient lagging. 
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designed and patented a special trap, Figs. 14 to 19, 
annexed, which has, we think, the merit of being novel. 
It may be described as being a positive action trap; it 
depends for its action upon a reciprocating internal 
piston, lifting the valve from its seat by means of the 
water trapped. If no water be in the trap no lift 
takes place, whereas if water fills the trap, the valve, of 
necessity, must lift. A look at the illustrations will 
show how these traps are fitted on the back of the 
engines. On the trials the efficient working of these 
traps was proved by the dryness of the jackets and 
the temperature of the water in the drain-pot into 
which the traps led, the one showing that no water 
was lodging in the jacket, and the other that no steam 
was passing from the jackets. 

Every credit is due to Messrs. Hamilton, Fraser, and 
Co. for being the pioneers in such a decided departure 
in marine engine practice. It is interesting to note 
that the Central Marine Works are at present fitting 
an exact duplicate of this machinery into the new 
steamer Nassovia, for the Hamburg-American Line, 
Hamburg. 





GERMAN LOCOMOTIVES AT THE PARIS 
EXHIBITION, 

Tue Exuipir oF THE HANOVER ENGINE ConsTRUC- 
TION COMPANY. 

Tux Hanover Maschinenbau Actien-Gesellschaft, 
late G. Egestorff, of Linden, Hanover, whose compound 
locomotive we illustrate on our two-page plate, and on 
page 77, was established in 1835 by Georg Egestorff 
and taken over by the company in 1870. Specialities 
of the works are locomotives, steam pumping plants, 
and steam engines and boilers, particularly for electric 
installations. The 3000th locomotive was finished in 
1897, and the number 3600 was reached during last 
year. Most of the engines have remained in Germany ; 
approximately 20 per cent. have gone to other 
countries, notably to Russia and the Balkan States, 
Austria-Hungary, Denmark, and Eastern Asia. After 
recent improvements, concerning chiefly the erection 
and boiler shops and the electric power central 
station, the works now employ about 2500 men, 
including members of the staff. 

The eight-wheel (four-coupled) four-cylinder com- 
pound express engine, exhibited by the company and 
illustrated by us, involves several novel features. 
Both the high-pressure and the low-pressure cylinders 
drive the same axle, the former on the inside, the 
latter on the outside. The high-pressure and low- 
pressure cylinders on each side form one casting with 
their valve chests, and the two pairs of cylinders are 
bolted together along the middle line of the engine. 
A combination frame of bars and sheets has 
adopted to suit this construction. 

The chief novelty, the valve gear, was designed and 
patented by the well-known expert on railway engi- 
neering, Mr. von Borries, of Hanover, especially for 
use on four-cylinder compound locomotives. The con- 
struction is simple and inexpensive. The pistons of 
the high-pressure and low-pressure cylinders, act upon 
an inside and an outside crank, set so that the two 
pistons move in opposite directions, and the masses 
are to a certain extent balanced as to horizontal 
movements. The link gearing is common to the two 
pistons of a pair of cylinders. 

In the arrangement, shown in Figs. 7 to 12, 
page 77, piston valves, with admission on the inside, 
are employed for the high-pressure cylinders, and 
flat slide valves for the low-pressure gihaben. Dia- 
gram Fig. 11 further explains the arrangement. 
The slide valves of the two cylinders do not 
describe equal paths, being actuated from different 
points c d of the main lever a b of a Hensinger 
valve gear ; 7, belonging to the low-pressure slide valve, 
is nearer to the pina thanc. The high-pressure cylinder 
valve will, therefore, always be in advance of the low- 
pressure valve, and the former will work with a shorter 
cut-off. The Zeuner curves of Fig. 12 will render this 
clearer. For simultaneous cut-off the centres m and n 
of the two circles will be at about equal distances, 
below and above, from the centre O, O¢=O g, since 
these distances depend upon the travel of the link 
gear, which is the same for both valves As regards 
the horizontal, however, centre n, which corresponds 
to the low-pressure valve circle, will be nearer O 
than centre m of the high-pressure valve circle. Their 


en 


ratio will approximately be 7’ 45 Se In the dia- 
em ac 
. gn _ 0.4 a 
gram the ratio ae ae 0.7 has been chosen. Other 


ratios of cut-off, all promising a good utilisation of 
the steam power, may be adopted, viz. : 


0.3 
0.5 


In practice it is preferable to add an intermediate 
shaft to the link gear. A special lever for each slide 
is attached to the forked ends of this shaft, and the 
lower arm of this lever is connected with the cross- 


0.5 


0.7 


O4 
0.6 


0.70 


High-pressure cylinder .. 
Low oe 0.82 














THE “CENTRAL” STEAM 


TRAP; SS. “INCHDUNE.” 


(For Description, see Page 71.) 
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The ratio of the strokes 
will depend upon the relative ee of these levers, 


head of the respective piston. 


whilst the influence of the length of the connecting- 
rod upon the steam distribution will almost be 
eliminated. 

Fig. 13 illustrates another arrangement of the valve 
gear for engines, whose outer cylinders have been 

laced further back, and in front of the first pair of 
lives wheels. It wiil be seen that in either of these 
constructions two of the ordinary four-valve gear 
devices are dispensed with. 

The air brake of the locomotive is of the ordinary 
Westinghouse type. The air chamber is placed on 
the front portion of the boiler, apparently forming 
a second dome. The system of brake rods is simpler 
than on the engines of the Prussian State Railways. 
The four-piston pump, which lubricates the valve 
gear, is placed on the left-hand side of the engine, 
opposite the Westinghouse pump. The oil pipe of 
the low-pressure slide valve contains an automatic 
valve, which, when required, conducts the oil to the 
piston, instead of to the slide. The chief dimensions 
of the engine are : 


320 mm, & 520 mm.) 
(12.6 in. and 20.5 in. 
600 mm. (23.6 in.) 


Cylinders, diameters ... 


re stroke 


Driving wheel, diameter 1980 ,, (6ft. 7 in.) 
Carrying wheels, diameter ... 1000 ,, (3,, 3 ,, 
Wheelbase of coupled axles... 2700 ,, (8,, 10,, 
i bogie truck ... 2200 ,, (7 ,,2.5,, 
total... ... 7500 4 


, 2 ~ 
Steam pressure... 14 atmos. (210 lb.) 


. 
ew Oe 


Grate area ee a .27 sq. m. (24.5 sq. fo 
Heating surfaca, firebox ae See 

ee ai tubes, inside 109 ,, (1173.3 ,, 

i a Ve (eee ae 
Weight, empty... ee 6 tons 

» ‘in service 52.75 ,, 

a adhesion i ae + 

» . engine and tender 

service... GS hae ee 8 Cs, 


The engine was tested on the State Railway before 
being sent to Paris. Pulling a through train, of 40 
axles and 300 tons weight, on a horizontal track, a 
speed of 90 kilometres (56 miles) was maintained ; on 
a gradient of 1 in 200 the speed was 70 kilometres 
(43.5 miles). The locomotive started easily and 
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smoothly, and continued to run quietly when the 
speed was raised to a maximum of 110 kilometres 
(68.4 miles). 








PAPER-MAKING MACHINERY AT THE 
PARIS EXHIBITION. 

A SMALL number of manufacturers at the Paris 
Exhibition showed the great progress which has been 
made in paper-making machinery during the past ten 
years. Of the exhibits we shall describe only a few, 
which could be seen in actual working. 

In the French Section, the firm of Messrs. Darblay, 
of Essonne, exhibited a large machine showing the 
various phases in the manufacture of paper from wood 
pulp (Figs. 1 and 2, page 76). The useful width pro- 
duced is 2.85 metres (112.205 in.), and with a speed of 
from 100 metres to 120 metres (328 ft. to 656 ft.) per 
minute, an output of from i5 tons to 20 tons of paper 
per 24 hours is easily obtained. The paper manu- 
factured at the Exhibition was exclusively made of 
wood pulp; one-third of the pulp had been treated 
chemically, and two-thirds were obtained mechani- 
cally. The chemical operation, consisting in boiling 
the wood fibre in a sulphurous bath, was car- 
ried out at the works, this being a lengthy opera- 
tion. In order, however, to render their exhibition 
as interesting as possible, Messrs. Darblay put down a 
complete machine for the mechanical part of the 
manufacture, in which no reagent is used. The pulp 
mill is placed above the machine proper ; it can treat 
about 4 tons of pulp per 24 hours, the power required 
being 250 horse-power. The grinding stones are kept 
well watered by a powerful jet, and in this case, the 
water pipes are so arranged that they can be made to 
suit the wear and tear of thestones. The water conduits 
are cast in one piece with the frame. A pulp strainer 
automatically clears the pulp from all waste, and the 
discharge divides it into two classes, fine pulp and a 
coarser residue, the latter being pumped up to a re- 
fining mill. This mill consists of two horizontal lava 
stones, which turn on a cast-iron table. 

When ready, the pulp goes through two strainers 
and a deep chest, fitted with a stirring device ; it then 
flows on the endless wire gauze, the edges of which 
are provided with thick indiarubber strips. The wire 
gauze is made to oscillate mechanically, the oscilla- 
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tions pace. agg by a spring placed in the frame 
of the machine ; it is carried on small rollers in thrust 
bearings. The wet press which turns the endless 
wire gauze is kept clean by an improved system of 
watering ; the wet press and the three dry presses of 
the machine can be easily thrown out of gear, the 
disconnecting device requiring no special care as 
regards maintenance. In Messrs. Darblay’s machine 
the paper is led automatically to the calender press. 
On leaving the cooling device the paper is driven by a 
phage of endless tapes between the first two rolls of 
the calender press and through the whole machine, 
special means being taken to prevent it from sticking 
on the surface of the smooth cast-iron rolls. All the 
work is done automatically. Fig. 1, page 76, is a 
plan of the installation, and Fig. 2 is a Pa ala show- 
ing the general arrangement of the paper-making 
machine. In this diagram, C represents the guiding 


It is operated by an endless screw gearing, set in 


motion by a handwheel. The calender is geared for | i 


two speeds ; it is driven from the third lower roller, 
the quicker speed being obtained without the toothed 
wheel gearing. This roller is connected to the work- 
ing shaft by means of a coupling-box in three parts, 
the middle one being movable, an arrangement which 
allows the roller a certain amount of vertical action. 
There is but one set of pulleys, fast and loose, and 
therefore only one driving belt is needed. The fast 
pulley drives the machine at the higher speed 
only; for the slower speed the driving roller is 
worked by two pairs of helical toothed wheels set in 
motion by a pinion keyed on the boss of the loose 
pulley. The high speed is thrown instantaneously out 
of gear by shifting the belt; the slower speed is with 





two automatic disen aging devices, worked by a 
double helical toothed clutch. The machine can be 





Fig, 3. CaLenpeER Press spy MM. Lavuiniier et Cie. 


beli, E the purifiers, P the wet press, L the washing 
rollers, Q the rising press, R felt-drying cylinders, 
SS drying cylinders, T cooling cylinder, U calendar 
machine, V winding machine. 

Messrs. Lhuillier and Co.’s exhibit consisted of two 
machines—a large calender press and a rotary refiner. 
The calender press (Fig. 3) has twelve rollers, 1.700 
metres (66 930 in.) long. It serves for continuous 
calendering at a speed of 80 to 100 metres (262 ft. to 
328 ft.) per minute, of full width or half width paper. 
The frame is made open to facilitate access to the rolls, 
for setting the strip and placing and dismounting the 
rollers. he bearings that carry the rollers are easily 
removed; the bushes are in two parts, adjustable 
to insure the perfect parallelism of the rollers, and 
to make up for wear. e bearings of the lower roller 
are mounted on slides, and rest in regulating screws. 
A special feature of the calender is a parallel inde- 
pendent lifting device, for the intermediate and the 
top rollers, This revents the rollers from bearing 
one on the other when the machine is not working. 








stopped immediately by means of a hand lever, should 
the sheet happen to break; when the machine is 
started at highspeed, the slower speed mechanism 
is thrown out of gear automatically. The brakes are 
provided with double friction plates to increase their 
power ; this enables the paper to be rolled very tightly 
and to a large diameter. Each brake is independent of 
the other, and is provided with a regulating handwheel. 
The spindle that carries the rolling-up mandril is joined 
to the brake by a clutch which stops it immediately the 
roll is complete. 

Another machine, by the same exhibitors, is a 
cylindrical rotary pulp refiner (Fig. 4), .700 metre 
(27.560in.) in diameter, and 2.200 metres (86.615 in.) 
width of panel. It contains a strongly-built re- 
fining cylinder, formed of copper plates, which 
are set in a gun-metal framing. The beating 
device is placed at the lower part of the system, 
outside the range of projections of pulp 
liquid ; it acts in the direction of the axis of the 
cylinder, in order to obtain a maximum of mecha- 





nical output, and an energetic suction. The beat- 
ing device is operated by gearing. The refining 
cylinder rests on four friction rollers lined with ebonite, 
in order to deaden the noise of the beating action and 
to prevent all shocks; this is, moreover, secured by 
two soft indiarubber buffers at the lower part of the 
device. The beating action is easily regulated, 
according to the kind of pulp treated ; regulation can 
be effected when the aaa is working, by a parallel 
action, which operates direct on the indiarubber buffer 
system, through an endless screw and toothed-wheel 
gearing. The refining cylinder is caused to revolve 
by a small vertical shaft, with an endless screw that 
— @ gun-metal toothed-wheel keyed on the cylinder 
shaft. 

Mr. Blache exhibited a circular cardboard shearing 
machine, a combined rolling and cutting machine, a 
very powerful friction roller-press, a sheet-sizing ma- 
chine, three pumping machines, and a machine for 
working up waste and old r. The shearing 
machine is fitted with a bed 1. metres (51.180 in.) 
wide; it is designed geod with a view to cuttin 
very thick cardboard, and contains several specia 
features. The sheets are guided, in order to insure a 
perfectly straight cut, ai erated be the speed ; the 
carrying rollers, placed in front of the blades, can be 
shifted so as to suit the thickness of the cardboard, 
the whole of the mechanism for regulating their posi- 
tion being very simple and easily worked. The rollers 
are so arranged that they cannot drop one on the other. 
The — device can be thrown out of gear by a dis- 
engaging clutch placed in front of the machine. The 
combined rolling and cutting machine consists of a large 
working roller, round which are rolled the strips cut by 
circular blades placed in front of the machine. Eac 
roll can be isolated from the neighbouring one, and 
with this arrangement twelve rolls can be made in 
one operation. An automatic apparatus serves to 
engage the strip ; this consists of a wood batten fitted 
at the end of two bent levers; the batten takes the 
strip, folds it and raises it until it arrives in the 
advancing rollers, where the workman in charge of 
the machine takes it and guides it to the other rollers. 
The mandrils are made extensible, and are of a ver 
handy type. The main parts of the machine, includ- 
ing the circular blades, are driven by double helical 
toothed wheel gearing, in order to reduce as much 
as possible all noise and vibration. A counter 
gives the length of paper on the rolls. The friction 
roller press is stated to be the most powerful ever 
built ; it has been designed to withstand a pressure of 
60 tons between the rolls. The two rolls are of 
chilled cast-iron .400 metre (15.748 in.) in diameter 
and 1.150 metres (43.897 in.) long. The pressure is 
given by levers fitted with heavy counterweights, and 
by a system of tie-bars similar to those used with 
calender presses, The oscillating point of the top 
lever is not fitted to a pivot in the frame, but 
to a forged steel piece on the end of a start- 
ing bar that moves vertically inside the frame, 
and is jointed at the lower part on the base- 
plate. This bar, therefore, which has to with- 
stand the greatest strains, is in tension, and can 
resist up to the limit of the breaking strain of 
the metal; should it break—which, however, seems 
practically impossible—it can be quickly replaced by 
another, In order to prevent all shocks of the rolls 
one against the other when a sheet has passed nt 
the levers are made to butt against indiarubber 
cleats on the fixed part of the machine. The machine 
is driven by double helical toothed wheels ; the pulleys 
are small in diameter, and are calculated for a power 
of 12 to 15 horse-power, given by the belt. The sheet 
sizing machine is, generally speaking, of the usual 
type. The sizing rollers are 1.100 metres (43.307 in.) 
long, and are fitted at the ends with wooden rings for 
fixing the felt covers. The fold formed by the screen 
at the end of the latter is covered by a brass plate, 
which flattens them down and prevents them from 
taking up an excess of size. The guiding tapes are so 
arranged that they do not touch the felt covers, and 
cannot cut them, as is often the case. The movable 
batten, which regulates the delivery of the size, is 
shifted mechanically at will. The pumping machines, 
with lateral delivery, are powerful, and of simple 
design. The machine for working up waste and old 
paper is on the usual vertical shaft type; the tank 
is 1700 millimetres (66.930 in.) high, and 900 milli- 
metres (35.433 in.) in diameter. It is conggee built, 
and rid ayn can be taken to pieces easily. Means are 
— for inspecting and cleaning the mechanism. 

he delivery of the output is regulated with the help 


r 
of a rack, 
(To be continued.) 








Crry or Lonpon Cotiecr Sciencr Sociery, Wuirts- 
STREET, Moorrie.ps, E.C.—In co uence of the indis- 
position of Mr. A. T. Walmisley, it has been arranged 
that the date of delivery of his paper and that of Mr. H. 
Williams shall be transposed. Therefore, at the ordinary 
meeting, to be held on Wednesday, January 30, 1901, at 
7.30 p.m., Mr. Hal Williams, A.M.I.M.E., &c., will 
deliver his paper on “‘ Refrigeration and Cold Storage.” 
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PAPERMAKING MACHINERY AT THE PARIS’ EXHIBITION. 
CONSTRUCTED BY MM. DARBLAY ET CIE., ESSONNE. 

(For Description, see Page 74.) 
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ROYAL METEOROLOGICAL SOCIETY. 


Tuer annual general meeting of this Society was held 
on Wednesday evening, the 16th inst., at the Institution 
of Civil Engineers, Great George-street, Westminster. 
a President, Dr. C. Theodore Williams, was in the 
chair. 

The Secretary read the report of the council, which 
showed the Society to be in a satisfactory condition, 
there being an increase of 55 in the number of Fellows 
over those of the previous year. Reference was made to 
the celebration of the Society’s Jubilee on April 3 and 4 
last, and also to the death of Mr. G. J. Symons, F.R.S., 
who had, amongst other things, bequeathed to the 
Society about 2200 volumes and 4000 pamphlets from his 
valuable library. 

Dr. C. Theodore Williams delivered the presidential 
address, taking for his subject, ‘‘ The Climate of Norway 
and its Factors.” He considered that its meteorology 
should prove an attractive study for the Society, as having 
much in common with that of our country, both the 
Norwegian and the British shores being influenced by the 
same Gulf Stream, and having their winters and summers 
tempered by the same equalising agency. The factors 
which influenced the climate were: (1) The insular 
character of the country ; (2) the distribution of the moun- 
tain ranges, which explains to a large extent the rainfall ; 
(3) the waters of the ocean which, from a variety of cir- 
cumstances, come into close connection with much of the 
country, and thus temper extremes of climate ; and (4) 
the sun which in this latitude remains in the summer 
long above the horizon, and in the winter long below it. 
The address was illustrated by a large number of lantern 
slides of Norwegian scenery, embracing mountains, 
glaciers, fjords, &c. 

The election of officers and council for the ensuing 
year then took place, Mr. W. H. Dines, B.A., being 
appointed president, and Dr. C; Theodore Williams, 

reasurer. 








Map or Derp-Tunnev Evecrric RAILwAys.—We have 
received from Messrs. Robert J. Cook and Hammond, 
of 2 and 3, Tothill-street, Westminster, a map of London, 
showing deep-tunnel lines open for traffic, line construct- 
ing, and lines proposed for Session 1901. The different 
classes of schemes are distinguished by different colours. 





AMERICAN COMPETITION IN STEEL Rarts.—The Swedish 
State Railway has given an order for nearly 18,000 tons 
of steel rails to English works, and not to American firms 
who were higher in price. After the Americans have ob- 





tained orders from the areas Railways, the Vic. 
torian Railway, the Brighton Railway, and the Great 
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Eastern, it is very satisfactory to find that, in free com- 
— with America, we have obtained the Swedish 
order. 





Ossett Srwace. — The scheme of extension at the 
Healey outfall is now approaching its last stage. It was 
sanctioned by the ae overnment Board without any 
alterations or suggestions. Possession of the land has 
been got, and the Corporation have instructed Messrs. 
Malcolm Paterson and Sam Shaw, MM. Inst. C.E., who 
are joint engineers, to prepare for letting the contracts. 
The works consist of three miles of intercepting sewers, 
new tanks, buildings, machinery, storm-water filter, and 
land filtration beds, and the engineers’ estimate, exclusive of 
land, is about 10,0007. It is expected that the works will 
be let before the middle of March. 


Fire Trests.—The British Fire Prevention Committee, 
of Waterloo-place, Pall Mall, have published the report 
of two more tests. No, 56 deals with a floor laid by the 
Mural and Decorations Syndicate, Limited. In the con- 
struction ‘‘ terra-cotta wire lathing” is an important fea- 
ture. This is made of wires, of .04 diameter, crossin 
each other at right angles, the junctions being cove 
with stars of terra-cotta burnt on. Only just sufficient 





wire is left uncovered to give flexibility to the netting. 
The floor was laid with steel joists, each joist being en- 
cased in netting, covered with coke breeze cement plaster. 
Netting, fixed by hooks to the bottom flan; of the 
joists, was the foundation of the ceiling, while other 
netting, laid on the tops of the joists with a deep sag, 
formed the basis on which the concrete of the floor above 
was laid. There was thus an empty space between the 
ceiling and the concrete floor above. The floor was loaded 
with 14 cwt. of bricks to the square foot, and heat was 
applied below the = by the combustion of producer 
gas. The gas was lighted at 4.55 p.m., and turned off at 
6.11 p.m., the heat rising steadily to 2000 deg. Fahr. In 
two minutes the setting coat of the ceiling was falling 
off, and in five minutes most of it was down. Between 
40 and 60 minutes after lighting, cracks og em over the 
surface of the ceiling, and the ceiling bulged to some 
slight extent, but no plaster fell beyond the setting coat. 
After the was turned off, water was applied through a 
3-in. nozzle, and the plaster to the a Bee where 
struck by the jet, exposing the terra-cotta lathing. No 
other effects of the water were apparent, and there was 
no deflection of the floor. Subsequently the ceiling was 
— and the test repeated, with very similar 
results, . 











Jan. 18, 1901. ] ENGINEERING. 77 








DETAILS OF VALVE GEAR FOR FOUR-CYLINDER COMPOUND LOCOMOTIVE. 
CONSTRUCTED BY THE HANOVER ENGINE CONSTRUCTION COMPANY, LINDEN, HANOVER. 
(For Description, see Page 74.) 
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known in shipping circles in Glasgow, Leith, and New- 
NOTES FROM THE NORTH. pee ttn ru — only fifty-four years of age. He NOTES z tn Rianne EM ane THE 
Giascow, Wednesday. | leaves a widow and two children. vy} ° 

Glasgow Pig-Iron Market.—The market was flat on aig re ba omy 
Sopa aepen p Mag hy Rye i oa Sn Se Se: 
Soe 6a Sento Eni beoke suas oa oor NOTES FROM SOUTH YORKSHIRE. transacted was only small. The following rates fixed by 
ton, with buyers over. Cleveland lost 9d. per ton at eigonrges Ry oo a Z makers last week were still the market quotations : No, 3 


48s. 74d. one month, and hematite iron dropped 74d. to 
62s. 9d. cash buyers. In the afternoon the market con- 
tinued on the downward grade, and from 7000 to 8000 
tons changed hands at a further reduction in prices. 
Scotch warrants closed 9d. per ton down on the day at 
56s. cash buyers, and hematite iron 104d. per ton down 
at 623. 74d., buyers one month. The settlement prices 
were: Scotch iron, 56s. 14d. per ton; Cleveland, 48s. 6d.; 
hematite, 623. 74d. per ton. About 6000 tons of iron 
were sold during the forenoon on Friday. Prices were 
flat, Scotch declining 11}d., and Cleveland 54d. per 
ton. In the afternoon other 6 tons were dealt 
in, and prices were about the same as in the fore- 
noon. At the close of the market the settlement 
prices were : 55s. 3d., 48s., and 62s. per ton. On Mon- 
day forenoon only some 3000 tons of iron changed 
hands at 55s. 3d. for Scotch. Other 3000 tons changed 
hands in the afternoon, and prices were about steady. 
The settlement prices were: 55s. 14d., 48s. 3d., and 62s. per 
ton. At the forenoon session of Tuesday’s iron market some 
7000 tons were disposed of. Prices were easier, Scotch 
declining 24d. and hematite iron 14d. perton. In the 
afternoon other 7000 or 8000 tons changed hands, and the 
market closed flat. Scotch lost 74d. on the day, Cleve- 
land 2d., and hematite iron 104d. per ton. The settle- 
ment prices were: 54s. 6d., 483. 14d., and 61s. yo 
per ton. The market was quiet this forenoon, and the 
tone was fiat, especially for Scotch iron, which fell 
6d. per ton, hematite iron losing 3d. A small busi- 
ness was done in the afternoon, and prices con- 
tinued flat. Scotch closed 94d. per ton down 
on the day, Cleveland 44d., and hematite iron 3d. 
The day’s sales amounted to about 10,000 tons, and 
the settlement prices were: 53s. 9d., 47s. 10}d., and 
693. 104d. The follewing are the quotations for makers’ 
No. 1 iron: Clyde, 70s. 6d.; Gartsherrie, 71s.; Calder, 
73s.; Summerlee, 74s. ; Coltness, 77s. 6d.; Langloan, 803. 
per ton—the foregoing all shipped at Glasgow ; Glen- 
arnock ee at Ardrossan), 72s.; Shotts (shipped at 
zeith), 75s.; Carron (shipped at Grangemouth), 78s. perton. 
mee A there is very little business doing with consumers, 
and the buying continues to be of the hand-to-mouth 
character, The advices from America continue to indi- 
cate firm markets and a large trade, but the production 
is being rapidly increased, and threatens before long to 
exceed the consumption. Reports from Germany, on the 
other hand, are very despondent, and, in spite of furnaces 
being blown out, prices continue to recede. 


Finished Iron and Steel.—The malleable-iron works are 
still closed, but it is thought that they will shortly be re- 
opened. One would require to go back some years to find 
iron so depressed at this time of the year, and with such 
poor prospecte. For months past firms have been running 
their mills at a loss, despite the substantial manner in 
which quotations have sonal cut down, and yet cus- 
tomers fail to respond. Hence, it is not surprising 
to be told that the masters have resolved not to open 
their gates for a week or two yet. Work has been 
partially resumed in some of the steel works, but still the 
makers of steel do not find themselves generally warranted 
in resuming {until the prices of coal come down still 
further than they have been reduced. In several districts 
the available railway wagons have been filled for some 
days, and consequently the miners have been thrown idle, 
which seems to show that there is a want of outlet for 
the coals. Verily the coalmasters are being reflected upon 
very seriously for their conduct in raising the price of 
coals to such an abnormal pitch. Some of the local 
makers of steel are tendering for the supply of 2000 tons 
of plates and angles for the various Government Dock- 
yards, Chatham, Portsmouth, &c. 


Sudden Death of the New General Manager of the Cale- 
donian Railway.—Mr. William Patrick who was a: 
»ointed tu the general managership of the Caledonian 

ilway last year, in succession to Sir James Thompso! 
met with a most sudden death last Saturday. He h 
been in London for a few days and returned home on 
ae morning, and having. complained of pain he 
sent for his medical man, who lived near at hand. That 
gentleman was in immediate attendance, but within 
a few minutes Mr. Patrick died, from an attack of 
angina pectoris, at 48 years of age. He was in the com- 
pany’s service over 30 years. A sad feeling has been 
created throughout the city by his sudden death, for he 
was much liked. 


The Late Mr. Thomas Menzies, 


coe Shipbuilder.—The 
pops Sedee 


contain the announcement of the sudden 
death yesterday afternoon, at his residence, Elstrie, 
ye ted ogre Edinburgh, of Mr. Thomas Menzies, 
shipbuilder. Mr. Menzies was joint managing director 
of the old-established firm of Messrs. Menzies and Co. 
Limited, shipbuilders and engineers, Leith and In- 
verkeithing, which had the distinction of building 
the Sirius, the first steamer to cross the Atlantic 
from Great Britain. After having served his a 
——_- in his father’s yard at Leith, r. 
fenzies was employed for a time with Messrs. Barclay, 
Carle, and Co., Glasgow, and later on was chief designer 
to Messrs. Charles Mitchell and Co., Low Walker-on- 
Tyne. The wide and varied experience thus gained pre- 
ee him for the assumption of the chief partnership of 
fessrs. Menzies and Co., Leith, in which he succeeded 
his father. Mr. Menzies, who was widely and popularly 





The Hull Coal Trade.—The _ ormed | 
record as far as the coal sent to Hull by local collieries is 
concerned. Although the West Yorkshire collieries have 
improved their position, the bulk of the best_steam coal 
has been sent from South Yorkshire, the Denaby and 
Cadeby collieries having sent over half a million tons, 
equivalent to about one-fourth of the entire quantity ex- 

rted. Two firms in the county, Allerton Bywater and 
Barlton Main and Grimethorpe, have sent over 200,000 
tons each during the year, and six other are accre- 
dited with over 100,000 tons. In order to convey a general 
impression of the business done last year, it may be stated 
that for the first time in the history of the port over 
4,000,000 tons have been sent there, whilst more than 
2,000,000 tons have been exported, and half a million tons 
have been dealt with coastwise. The total exports 
amounted to 2,033,250 tons, as compared with 1,795,269 
tons, showing an increase of 237,981 tons. The quantity 
sent coastwise totalled 501,709 tons, as against 301,209 
tons, the increase being 200,500. The increase in the 
business done is in a great measure due to the keen de- 
mand for steam coal, and business has also been accele- 
rated during the year by the additional appliances pro- 
vided by the railway and dock companies. These have 
been used to their full capacity during the shipping 
season, and if the port intends to further increase its busi- 
ness still more facilities must be provided. 


Lecture on Dynamos.—Before the members of the 
Yorkshire College Engineering Society on Monday Mr. 
Henry W. Ravenshaw, A.M.I.C.E., M.F.I.M.E., of 
London, lectured on ‘Some Causes of Sparking in Dy- 
namos.” He said that although few improvements had 
been made electrically since Dr. John Hopkinson first 
published a description of his dynamos in 1883, impor- 
tant mechanical improvements had been effected, notably 
the barrel-winding and notched armatures. He pointed 
out that armature coils of low self-induction were im- 
portant where notched armatures were used, and dealt 
with the various conditions to obtain alow self-induction, 


South Yorkshire Coal Trade.—There has not been any 
change in the coal trade during the past week, and manu- 
facturers are still being called upon to pay higher rates 
than those accorded to the railway companies. A rush 
of orders for house coal followed on the sharp frost, but 
there has been no difficulty in meeting the increased de- 
mand. Best Silkstones are making 14s. 6d. to 15s. 6d. 
per ton, and Barnsley house 1s. per ton less. Inland 
trades are taking steam coal freely, and the export still 
keepsup. Quotations remain unchanged, Barns — 
ae quoted from 13s. 6d. to 15s. 6d. per ton. Engine 
fuel has been in good request, and manufacturing centres 
are taking large quantities of small coal. Nuts realise 
93. 6d. to 103. per ton; screened slack, 7s. 6d. per ton; 
pit slack, 6s. 6d. per ton. Coke is quieter, and new busi- 
ness is being done at less prices than the old contracts. 


Iron and Steel.—Very discouraging reports continue 
to be furnished of the condition of the iron market. There 
has been a considerable shrinkage in prices, but it is 
believed that the bottom has now been reached. Makers 
of both pig iron and finished iron state that they are 
now losing money, and business is only taken to keep 
down dead expenses and to prevent worse consequences. 
It is hoped that, as the lowest prices have been reached 
for some little time, that orders will now be placed, and 
business become more active. A very similar condition 
of things prevails in the crucible steel trade, consumers of 
which are content to order only to meet pressing require- 
ments. There has been no improvement in the activity in 
the rolling mills, and all round in the general iron and steel 
trades there are evidences of quietness. Current prices are 
as follow: West Coast hematites, 72s. 6d. to 743. per_ton ; 
East Coast ditto, 723. to 73s. per ton ; Lincolnshire No. 3 


P- | foundry, 56s. to 57s. per ton ; forge, 51s. to 52s. per ton ; 


Derbyshire No. 3 foundry, 56s. 6d. to 57s. 6d. per ton; 
forge, 51s. to 51s. 6d. per ton ; bars, 7/7. 103. to 8/. per ton ; 
sheets, 8/. 15s. to 9/. 5s. per ton. These figures represent 
a fall since July last of 1/. per ton in hematites, 3/. 53. in 
bars, and 3/. in sheets. 








Liquipn Drawine InKs.—The use of liquid black and 
coloured inks in the drawing: office is rapidly superseding 
the old-fashioned stick of Indian ink, with its tedious 
course of preparation and the moist colour box. We 
notice that some excellent liquid inks in black and colour 
are now supplied by Messrs. Eyre and Spttiswoode, under 
the trade name of “‘ Pictor Ink.” Not only is the black 
intense, and the colours all that could be desired, but 
they are waterproof, will not run on the paper, if 
wetted after they have once dried. 


PersonaL. — Mr. W. B. Sayers, electrical engineer, of 
189, St. Vincent-street, Glasgow, has opened an office for 
consultation in London at 53, Conduit-street, Regent- 
street.—The United Asbestos Company, Limited, inform 
us that, with to the statement that their works at 
Millwall have m damaged by fire, the premises re- 
ferred to formed only a small branch of the company’s 
manufacturing business. The chief of the company’s 
operations are carried on at Harefield, near London.—Mr. 

reorge Andrew Hobson has been admitted to the firm of 
Sir Douglas Fox and Partners. 





Cleveland pig iron, 493. 6d.; No. 4 foundry, 48s. 6d.; 
grey forge, 47s. 6d. ; and mottled and white, 47s. There 
were merchants, however, prepared to dispose of small 
odd lots at alittle below these rates. Producers at the same 
time were pretty confident of holding their own, as there 
is little iron in merchants’ hands, and stocks are by no 
means large. East Coast hematite pig iron was 65s. 
for Nos. 1, 2, and 3, and sellers were prepared to do 
business at that figure for delivery a long way 
ahead, notwithstanding that they declared it to be 
an unremunerative rate with present cost of produc- 
tion. Rubio ore was nominally 17s. ex-ship Tees. To- 
day prices were understood to be unchanged, but mer. 
chants cold in small quantities at 6d. below market rates. 
Ironmasters are taking a very firm stand, and they ap- 
r determined not to allow stocks to accumulate. 
veral firms have restricted their output. 


Manufactured Iron and Stecl.—In the finished iron and 
steel trades there is very little new to report. Quotations 
show little change. Packing iron has been reduced to 
62. 10s. ; common iron bars remain at 7/. 10s.; best bars 
at 87. 10s. ; iron ship-plates at 6/. 12s. 6d.; and iron and 
steel ship-angles and steel ship-plates each 6/. 15s.—all 
less the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are now nominally 5/. 17s. 6d. net 
at works. Orders could probably be placed at rather less, 


More Workmen Dismissed.—A large number of men 
have been discharged at the Loftus mines of Messrs. 
Pease and Partners at Skinningrove, in consequence of 
the blowing out of another blast-furnace at Carlin How. 
It is the object of the company to only keep sufficient 
furnaces going to carry out the orders on hand during 
the depression in the iron trade. 


Coal and Coke.—The coal trade is rather quiet. Bunker 
coal is in fair demand, but the supply is abundant, and 
quotations vary very considerably. Coke is also very 
irregular in price. As low as 16s. has been taken for 
medium blast-furnace qualities delivered here. 





Our Locomotive Exprorts.—The past year was an 
encouraging period in our locomotive export trade. The 
value of the shipments for December was 160,2311., as 
compared with 139,062/., in December, 1899, and 184,717/. 
in December, 1898 ; while for the whole of 1900 the aggre- 
gate value was 1,500,909/., as compared with a correspond- 
ing value of 1,467,389/. in 1899, and a corresponding value 
of 1,480,6007. in 1898. The demand for British locomo- 
tives increased last year in South America, South Africa, 
and Australasia; but it has experienced a considerable 
decline in British India. The value of the locomotives 
exported from the United — in the 15 years ending 


with 1900 inclusive, was as follows : 

Year, be ae Year. V ww. 
1886 976,726 1894 749,586 
1887 .. 826,664 1895 . 798,027 
ee ee 1,024,444 1896 . 1,077,823 
1889 1,443,615 1897. 1,006,136 
1890 1,848,462 1898 1,483,600 
1891 1,617,252 1899 1,467,389 
1892 .. 983,752 1900 . 1,500,909 
1893 .. 842,660 


The value of last year’s exports was, no doubt, increased 
by the higher prices charged for engines, in consequence 
Mf the rise in the materials used in their construction ; at 
the same time, the external demand for British locomo- 
en on the whole, to be in a sound and healthy 
condition. 





Tue Fatat CoLiision in GLascow. — Major-General 
Hutchinson’s report to the Board of e on the collision 
which occu on the Glasgow underground line of the 
Caledonian Railway last August, was issued on Saturday. 
In this case, while a special down passenger (race) train 
was waiting for a signal to proceed at Anderston Cross 
Station it was run into, at the rear, by a down passenger 
train from Rutherglen. Thirteen passengers in the 
special were seriously injured, and one subsequently died 
of his injuries. he conclusion of Major-General 
Hutchinson is that the collision was brought about by 
two causes—first, by a mistake in working the block 
system, and, secondly, by the driver of the passenger 
train running past a danger signal. The initial fault 
was with a signalman named Johnstone, who, under the 
impression that he must have wrongly accepted the race 
train, used the key by which he was enabled to cancel the 
signals he had previously given for this train. To prevent 
the recurrence of such collisions by the improper use of 
the cancelling key, by which a signalman is able to 
deprive himself of the means provided to guard against 
the possibility of mistakes from forgetfulness, it would 
seem, says jor-General Hutchinsor, most desirable to 
make the use of the cancelling key impossible without the 
concurrence of the signalman at the cabins both in front 
and rear of the one where it is needed to use it. This 
would, no doubt, lead to delay, but any delay, he “apse mn 
is better than the chance of a recurrence of such serious 
collisions as this one and that which occurred a few months 
ago on the North British Railway. The report says great 

owance must be made for the driver of the second train, 
— he cannot be considered entirely free from 

es 
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NOTES FROM THE SOUTH-WEST. 


Cardigf.—Steam coal has been in fair demand for prompt 
and early shipment. The best descriptions have been 
making 20s. to 21s. 6d. per ton, while secondary qualities 
have brought 18s. 6d. to 19s. per ton. Household coal 
has shown little change ; No. 3 Rhondda large has been 
quoted at 183. to 183. 6d. per ton. Foundry coke has 
been quoted at 25s. 6d. to 6d. per ton, and furnace 
ditto at 23s. to 25s. per ton. As regards iron ore, the 
current price for the best Rubio is 17s. to 17s. 6d. per 
ton, while Tafna has been making 17s. to 17s. 3d. per ton. 


Swansea.—The past year was a record one for the port 
of Swansea, the volume of trade being ter than it 
ever was before. The total shipments for the year showed 
an increase over 1899 of 114,231 tons. 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports—Cardiff, Newport, Swan- 
sea, Llanelly, and Port Talbot—in December amounted 
to 1,510,106 tons foreign, and 241,650 tons coastwise. 
The exports of iron and steel for the month were 5961 
tons; of coke, 9863 tons ; and of patent fuel, 78,438 tons. 
The aggregate shipments of coal from Cardiff last year 
were 15,744,799 tons; from Newport, 3,549,356 tons ; from 
Swansea, 2,367,072 tons; from Llanelly, 272,210 tons; 
and from Port Talbot, 435,738 tons ; making an aggregate 
of 22,370,175 tons. The exports of iron and steel from 
Cardiff last sand were 36,167 tons ; from Newport, 15,014 
tons ; from Swansea, 2389 tons; and from Llanelly and 
Port Talbot, ni/; making an eit te of 53,570 tons. 
The exports of coke from Cardiff last year were 76,107 
tons; from Newport, 30,237 tons; from Swansea, 11,914 
tons ; from Llanelly, 150 tons; and from Port Talbot, 
$254 tons ; making an te of 126,661 tons. The 
exports of patent fuel from Cardiff last year were 418,496 
tons ; from Newport, 78,486 tons; from Swansea, 491,290 
tons ; and from Llanelly and Port Talbot, ni/ ; making 
an aggregate of 988,272 tons. 


The ‘‘ Hermes.”—The boilers of the Hermes are being 
fitted with 140 new tubes, and the whole set is being 
overhauled under the superintendence of the late engi- 
neering staff of the ship, with a view to an inspection by 
the Boiler Committee at the end of this month, or early 
in February. The general refitting of the ship will not 
be undertaken until the boilers have been brought into a 
satisfactory condition. 


Great Western Railway.—The Great Western Railwa 
Company have opened a new branch line from W 
borough to Westoury, by means of which a saving of 
over half an hour is effected in the journey from Padding- 
ton to Taunton, and several other large towns in the West 
of England. Among the results of the alteration are a 
general reduction in passenger fares, and a great increase 
in the facilities of transit and communication throughout 
the district. Concurrently with the opening of the new 
branch, a reduction of +d. per pound has been made in 
the rate for the carriage of parcels from London and 
intervening stations to Westbury and Warminster. 


Bristol Docks.—By a substantial majority of 15,874 
votes, the Bristol dock extension scheme has been de- 
clared carried on a popular vote, 25,251 polling in favour 
of the project, and 9377 against it. Nearly 2,000,000/. is 
to be expended on a proposed increase of accommodation 
at Avonmouth, a clause in the Bill providing for the pay- 
ment of interest on borrowed money out of capital until 
the works are complete. Should the railway companies 
not offer favourable terms, an assurance has been given 
that the Bill will not be further proceeded with. 





CaTaLocurs.—Messrs, A. F. Smulders and Co., of 
Rotterdam, send us an album full of illustrations of their 
excavators, dredgers, and floating docks. There are 
many varieties of each.—The catalogue of Messrs. Bulli- 
vant and Co., Limited, Millwall, London, is quite a text- 
book of what can be done by wire ropes. 1t comprises 
three divisions ; marine, hauling and hoisting, and wire 
ropeways. The latter is most interesting, as the illus- 
trations of one of Messrs. Bullivant’s ropeways in 
our last issue show. The wire rope has distinctly 
widened the possibilities of engineering enterprise.— 
We have received from the Burmeister and Wains 
Engine and Shipbuilding Company, Limited, of 
Co a handsome catalogue giving illustrations 
and particulars of some of the more important 
work they have carried out. Among these are the 
Russian cruiser Mandjur, the cruiser Bojarin, now 
building, the King of Denmark’s yacht Dannebrog, 
the Russian Imperial yacht Standart, the ice-breaker 
Nadeshny, besides many steamers of less importance. 
The firm also build all types of engines and boilers.— 
Messrs. Holden and Brooke, Limited, of Sirius Works, 
West Gorton, Manchester, have published a new abridged 
catalogue, containing much fresh matter, and “several 
new apparatus. We notice some original Tables with 
reference to the choice of injectors.—Mr. L. Casella, of 
147, Holborn Bars, E.C., has issued a guide to the use 
of the gradient telemeter level (Short’s patent). It 
is constructed for getting linear distance, gradients, 
and difference in level by one and the same obser- 
vation, without land chain or tape.— Every variety 
of iron and steel tube is listed in the catalogue of Messrs. 
John Spencer, Limited, of -Wednesbury, including those 
used for telegraph and trolley poles, and arc light masts. 
—Messrs. R. J. Richardson, Limited, of 71, Broad-street, 
Birmingham, send us a broadsheet of electric lighting and 
power plant, sand blast machinery, machine tools, &c.—A 
‘testimonial pamphlet” comes to us from Messrs. David 
Bridge and Co., of Castleton, near Manchester. It is filled 
with customers’ encomiums of their patent friction clutch, 
which appears to give great satisfaction to users. 








MISCELLANEA. 


Ir is proposed to deepen the canal leading to Odense, 
Denmark, increasing the depth to either 19 ft. or 22 fb. 
The canal is about a hundred years old; its original 
depth was 10 ft. ; and it has subsequently been deepened 
to 13 ft. and afterwards 15 ft. 


The committee, which the Russian Ministry for Com- 
munication has appointed for the consideration of new 
harbour works at St. Petersburg, will have to report on the 
following plans: 1. The building of a coal harbour on the 
south side of the sea canal, with a capacity for 30 steamers. 
2. The building of a quay of about 2000 ft. length on the 
left dam for shipment of grain and other articles of export 


great use of the system where time and economy are of im- 
portance, quite irrespective of any question regarding the 
ossibility of a rapid variation in the position of the 
ights. Although the system has only been before the 
ublic for a few weeks, the company is extending its 
actory accommodation to some large premises at King’s 
Cross, whilst retaining its show-rooms and West-End 
workshops at 18, Dean-street, Soho, 


The Secretary of the United States Navy has received 
the report of the Board of Naval Construction in the 
matter of the bids recently opened for battleships and 
cruisers, but has not yet taken final action in the matter 
of the awards. The Board recommends that contracts 
be awarded as follow: Fore River Engine Company, of 


direct from railway trucks into steamers. 3. Extension | Quincy, Mass., two unsheathed battleships, at its bid of 
of the export harbour, so as to bring about a capacity of | 3,405,000 dols. each. William Cramp and Son’s Company, 
handling 30 steamers at the time. It is also pro to | of Philadelphia, one sheathed battleship, at its bid of 


extend some of the quays and the harbour dock, as well | 3 


as the Nowy Tort Railway station. 


The first of a series of trials to test the relative endur- 
ance and cost of cylindrical and Belleville boilers ended 
at Portsmouth yesterday on the return of the Minerva, 
cruiser, Captain C. H. Cochran. She was required to 
steam for 30 hours at 2000 indicated horse-power, but 
at the end of the 25th hour the Parliamentary Com- 
mittee on Boilers were satisfied with the results, and the 
ship made for Portsmouth. The mean speed during the 
trial was 12 knots, which was produced with 2133 indi- 
cated horse-power, and the coal and water consumption 
respectively was 2.15 lb. and 19.04 lb. per unit of power 

r hour. The Minerva, which is fitted with cylindrical 

ilers, at the close of the trial went into harbour to 
have her tubes cleaned before going on her next run. 


In reference to the special ‘‘fireproofing” section at 
the Building Trades’ Exhibition which is being organised 
under the auspices of the British Fire Prevention Com- 
mittee, the executive of this body, at a meeting last week, 
presided over by Mr. Edwin O. Sachs, decided to invite 
numerous a of the municipal, technical, 
insurance, and industrial interests concerned to visit this 
elaborate demonstration of means and ways for reducing 
the modern fire risk. Special arrangements are being 
made by which the visitors will have every facility for 
studying the subject, and the committee will no doubt also 
entertain them at their new testing station at Westbourne 
Park. Particulars of the general arrangements are obtain- 
able from the committee’s offices at 1, Waterloo-place, 
Pall Mall, S.W. 


Experiments are to be carried out at Portsmouth to 
determine whether, and if so to what extent, bilge keels 
would affect the speed and manceuvring power of torpedo- 
boat destroyers. A 30-knot vessel is to be selected, and 
she is to have her decks cleared of torpedo-tubes and other 
obstructions in order to provide room for 50 men in addi- 
tion to the crew. The boat is to be run without bilge 
keels at 15, 20, and 25 knots, and the men are to be so dis- 
tributed as to produce the maximum of keel consistent 
with safety while the vessel is under way. The boat is 
then to be docked and provided with bilge keels, after 
which precisely the same trials are to be gone through. 
If it be found that there is no material depreciation of 
speed and manceuvring power, bilge keels will be supplied 
to all the destroyers, with a view to improving the steadi- 
ness of their gun platforms. 


As a sign of the progress of some of the old-established 
firms in this country, we are pleased to hear that Messrs. 
J. and F. Howard, of Bedford, the well-known agricul- 
tural implement makers, have determined to remodel the 
whole of their works. This is largely due to the recent 
visit to America of one of the partners, Mr. Harold 
Howard, since which time great changes in the system of 
manufacture have been introduced, aud to enable them to 
adapt the entire works to the altered conditions of the 
times the firm have arranged for taking out the whole of 
their present system of driving, and putting in a com- 
plete system of electric transmission with the most econo- 
mical form of generating plant and motors on the con- 
tinuous-current system. The contract has been given to 
Messrs. W. H. Allen, Son, and Co., Limited, of the same 
town. 


The reporter of the French navy budget made it clear 
that henceforth the torpedo-boats of the mobile defence 
would be able to defend on four classes of stations: (1) 
The administrative and strategic centres of mobile de- 
fence, where the boats will find under all circumstances a 
sure refuge with al! the means required for repairs and 
reprovisioning, and with accommodation for the personnel; 
(2) stations which will have permanently neither torpedo- 
boats nor personnel, but which will have resources similar 
to those of No. 1, though on a smaller scale : (3) stations 
of refuge with means to recharge the torpedoes, to effect 
quickly small repairs, and to furnish fresh supplies of 
water, coal, and provisions ; and (4) stations to be used as 
a temporary refuge only, and having some supplies of 
water, coal, and provisions. The full programme of 
mobile defence allows for the utilisation of 238 torpedo- 
boats, which include those already either built or build- 
ing, and of 29 torpedo-boat destroyers, each of which 
serves as the leading boat of a flotilla. 


Electric lighting boards, such as were described by us 
on October 26, page 535, are being used in the Drury 
Lane pantomime, and the Hippodrome in Charing Cross- 

- Large quantities of patent strip are in the 
great Palace of Glass scene in the Drury ntomime 
and in the marvellous Ball-room scene at the Hippodrome, 
which have created such sensations. Effects of such 
brilliance would have formerly been quite outside prac- 
tical politics on account of expense. These two ver 
comprehensive applications, under particularly difficult 
circumstances and at very short notice, again showed the 











,600,000 dols. ; one sheathed armou: cruiser, at its 
bid of 3,890,000 dols ; one unsheathed armoured cruiser, 
at its bid of 3,780,000 dols. Newport News Company, 
of Newport News, Va., one sheathed battleship, at its 
bid of 3,593,000 dols.; one sheathed armou cruiser, 
3,885,000 dols. ; and one unsheathed armoured cruiser, 
3,775,000 dols. Bath Iron Works, of Bath, Me., one 
sheathed battleship, 3,590,000 dols.* Union Iron Works, 
of San Francisco, Cal., one sheathed armoured cruiser, 
3,800,000 dols.; and one unsheathed armoured cruiser, 
3,750,000 dols. 


In the Moniteur dela Flotte, M. Rousseau devotes an 
article to submarine and submersible boats in relation to 
the recent trials at Cherbourg. He says that the trials 
did not throw any new light upon these engines of war, 
but that they had the merit of bringing the two types 
of boats into direct comparison, and that the opinion of 
officers who had been in command of then: was unanimous. 
They all indicated their preference for the submarine 
boat pom sa so-called, having evidently some distrust 
of the submersible. M. Rousseau, however, points out 
that the Morse represents a type of boat more or less 
established, and that the submersible Narval is of a new 
class altogether. He remarks that the trials must not be 
interrupted of a type of boat which will have the 
advantage of being offensive. He has been on board 
the Morse, and says that she navigates with perfect 
ease below water, that those in her are able to discern by 
means of the periscope what is going on upon the surface, 
and that torpedoes are discharged with an accuracy and 
certainty which might be the envy of officers of ordinary 
torpedo-boats. It appears that the periscope can be em- 
ployed up toa depth of about 20 ft. below the surface, 
pow according to M. Rousseau, it is quite adequate 
to prevent isions, and, being turned round, enables 
those below to scan the whole horizon. It has been 
suggested that the instrument would be valueless except 
in smooth water, but the writer cited asserts that during 
the Cherbourg experiments the sea was very rough and 
that the appliance gave, nevertheless, a very clear view. 
At a greater depth than 20 ft. the course of the Morse 
is directed by the bert oa The plunge is effected by 
suppressing her floatability by admitting water into special 
chambers, and there is equilibrium so that the descent is 
made in the horizontal position, and the required level 
is maintained by lateral wings or rudders, to the move- 
ment of which the boat is very sensitive. The class of 
boat thus described is available purely for local defences, 
but the Narval, the system of which is described by M. 
Rousseau, could be employed in offensive operations. 
He says that the advantages of the submersible system 
would be incontestable, but that certain problems have 
arisen of which the solution has not yet been altogether 
realised. Larger water chambers and more powerful 

jumps are required for the plunging and raising of the 
Poate The steam not used during surface navigation 
must be condensed. These difficulties, combined with 
the necessity of ae the one ——— = de 
driving apparatus, make it impossible to plunge the boat 
wishin less than 17 or 18 minutes. The pertod will be 
reduced to 10 minutes in the Silure, Triton, Sirtne, and 
Espadon, but it will still be too long, andin an actual en- 
counter would leave the boat helpless before her adver- 
sary. The belief of M. Rousseau, however, is that the 
type of the submersible is perfectible, and that the diffi. 
culties will be overcome, 





AvtomosiLE Cius Exursrtion.—The Automobile Club 
of Great Britain and Ireland have arranged to hold their 
third annual exhibition of motor cars, motor cycles, and 
accessories at the icultura) Hall, Islington, from 
Saturday, May 4, to Saturday, May 11. So far space 
has been allotted to nearly one hundred fi and the 
whole of the ground floor space has been fully let. The 
offices of the exhibition are at 39 and 40, Shoe-lane, © 
London, E.C. 





AMERICAN Bripce Buitpine.—The American Bridge 
Company is full of work. It has lately taken a contract 
for t large viaducts on the ——_ Burlington, and 
Quincy Railroad, and also for a 300-ft. draw span for the 
same company. The Chicago, Rock Island, and Pacific 
Railroad pany has also placed a contract for 3500 
tons of material to be delivered during 1901. Among 
other large contracts may be mentioned the Highway 
Bridge at 145th-street, New York ; two large viaducts 
for the Oregon Short Line ; twenty-five highway bridges 
in Kansas; structural steel work for a new 14-in. con- 
tinuous mili for the Carnegie Steel Company at Duquesne 
Steel Works ; structural steel works for a new armoury at 
Medina, New York ; and a large steel building to be used 
as a blacksmith’s shop for the Atchison, Topeka, and 
Santa Fé Railroad Company at Topeka, Kansas. 
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NOTICES OF MEETINGS. 


Tue InstrruTion OF Civil ENGINEERS.—Tuesday, January 22, at 
8 p.m. Paper to be read and discussed : ‘‘ The Present Condition 
and Prospects of the Panama Canal Works,” by Mr. James Thomas 
Ford, M. Inst. C.E.—Students’ meeting, Friday, January 25, at 
8p.m. Paper to be read: ‘‘ Sewage Treatment,” by Mr. C. John- 
= Stud. Inst. C.E. Mr. H. P. Boulnois, M. Inst. O.E., in the 
chair. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, January 
24, at 8 p.m. Meeting at the Institution of Civil Engineers. 
<a on, in Alternate-Current Working,” by Mr. W. M. Mordey, 
Member. Adjourned discussion. Birmingham Local Section.— 
The inaugural meeting of the section will be held in the buildings 
of the University of Birmingham, Edmund-street, Birmingham, at 
8 p.m., on Wednesday, January 23, when Dr. Oliver Lodge will 
deliver his Inaugural Address as chairman of the section. Mem- 
bers of the Institution, wherever resident, are invited to be 
present. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Friday, January 25, at 
8 p.m., at the Westminster Palace Hotel. Paper on ‘‘ Railway 
Construction,” by Mr. A. Ross, M. Inst. O.E , Hon. M. Inst. J.E. 
—Saturday, January 26, at 7 p.m. Annivereary dinner at the 
Westminster Palace Hotel. 

INSTITUTE OF MARINE ENGINEERS. — Monday, January 21, at 
8 p.m. Presidential Address of Colonel John M. Denny. The 
subject will include the position of ‘‘The British Naval Engi- 
neer,” the discussion on which subject: will be held on Monday, 
January 14. Mr. Ernest Gray, M.P., will occupy the chair. 

Royal Instrrution oF Great Britarms.—The Friday —s 
discourse next week (January 25), at 9 o’clock, will be delive: 
by Mr. Adolphus William Ward, Litt.D., LL.D., Master of Peter- 
house. Subject: ‘‘Some Aspects of Seventeenth Century Pietism.” 
Afternoon lectures next week at 3 o’clock. On Tuesday, January 
22, Professor J. A. Ewing, M.A., F.R.S., M. Inst. C.E., on ‘‘ Prac- 
tical Mechanics (experimentally treated): First Principles and 
Modern Illustrations” (Lecture II.). On Thursday, January 24, 
Mr. Arthur Willey, M.A., D.Sc., on “The Origin of Vertebrate 
Animals” (Lecture II.). On Saturday, January 26, Professor R. 
K. “ts on “The Government and People of China” (Lec- 
ture IT.). 

Society or ArtTs.—Monday, January 21, at 8 p.m. Cantor 
lectures. ‘‘ Elementary Art Education,” by Mr. J, Liberty Tadd. 
Four lectures, Lecture II.— ‘Bent, Disposition, Capacity.” 
Tuesday, January 22, at 4.30 p.m. Colonial Section. ‘‘The 
Commonwealth of Australia,” by the Hon. Sir John Alexander 
Cockburn, K.C.M.G. The Right Hon. James Bryce, M.P., will 
preside. Wednesday, January 23, at 8 p.m. Seventh ordinary 
meeting. ‘‘The Proposed High-Speed Electrical ‘Monorail’ be- 
tween Liverpool and Manchester,” by Mr. F. B. Behr. Sir Wil- 
liam Preece, K.C.B., F.R.S., will preside. 
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LONDON WATER SUPPLY. 


THe continued efforts of the London County 
Council to obtain control of the supply of water to 
the Metropolitan district make it desirable that we 
should return to this wearisome but extremely im- 
portant question. Although the Council—or rather 
a considerable part, for members are by no means 
agreed—have considerably modified their demands 
since they first took the matter up, there is no 
reason to suppose that the spirit which prompted 
the high-handed proceedings of a year or two ago, 
is by any means dead, nor that the extravagant and 
mischievous pretensions put forward originally by 
| the County Council would not be renewed did the 
| opportunity for them again arise. 
| That the programme for obtaining control of the 
| water supply formulated by the London County 














| Council was not in accordance with the interest of 
the public has, we think, been most amply proved, 
and is, indeed, accepted as a fact by all important 
authorities outside the Council .itself and those 
| persons or organs under its dominance. The deci- 
sions of Parliament and of Royal Commissions ap- 
| pointed to inquire into the subject speak so em- 
| phatically in this direction that one would have 
| thought any body anxious only for the interests of 

the public, and not seeking its own aggrandisement, 
| would have accepted a decision so unanimously ex- 
| pressed. No longer ago than the 13th of last month 
| r. W. H. Long, the President of the Local 





Government Board, told a deputation of the 
Council, headed by Mr. McKinnon Wood, that he 
was surprised to hear that the County Council had 
decided to bring in a Bill in the coming session, and 
that he had been unable to find any change in the 

resent position from that occupied when theCounty 
Bouneil’s Bill was brought forward in March of last 
year, and which, it will be remembered, was thrown 
out. Mr. Long’s surprise is not to be wondered at 
considering that the London County Council has 
already promoted twenty-four unsuccessful Water 
Bills, only one of which has passed a second 


reading. 

Mr. ‘die very plainly told the deputation that 
the position the Government had adopted was that 
they could not sanction the purchase of the London 
water companies unless the purchasing authority » 
were a statutory authority somewhat on the lines 
recommended by the Royal Commission. The 
London County Council. certainly does not fall 
within that definition, and, as Mr. Long further 
informed the deputation that the Government views 
had not changed, it is pretty evident that the 
County Council, in promoting another Bill, is only 
wasting the money of the ratepayers. Of course 
there isa possibility that the Government might be 
defeated on this water question, but aan 
is so very remote that the County Council in again 
going to Parliament are spending the ratepayers’ 
money in a manner quite unjustified by business 
considerations. 

The President of the Local Government Board 
not only said that the Government would oppose 
the London County Council scheme, but also stated 
that he hoped to introduce a measure which would 
embody provisions for the purchase of the eight: 
London companies by a public body. This will not 
be brought forward next session, for Mr. Long has 
not been in office long enough to prepare a com- 
plete scheme, but will probably be introduced the 
session following. It seems likely, therefore, that 
we have in sight, after negotiations extending back 
to 1880, a chance of legislation that will settle this 
long-vexed question. It is satisfactory to know that 
the confiscation of the water companies’ property the 
London County Council at one time proposed will 
have no chance of being carried out. Mr. Long 
says: ‘* All that should A asked, and ought to be 
asked, was that full and fair value should be given to 
the owners of the property to be sold, and on that 
principle the price should be arrived at.” It may be 
thought by some that the matter of price paid for 
the undertakings is merely a detail of finance, and 
that if the stockholders of the water companies re- 
ceive less than their due it is but a question of 
their loss, and does not affect the public at large. 

That is the teaching of the London County 
Council, and, we need hardly point out to our 
thinking readers, it is an extremely short-sighted 
and erroneous view. Any check, such as this, put 
upon the investment of capital at home is a blow 
to the country. In electrical undertakings we 
have a striking object-lesson to that effect now 
before us. Largely through unwise legislation, 
investors have been discouraged from taking up 
electrical schemes of an extensive nature, and the 
consequence is that Great Britain has been left far 
behind, both by the United States and Germany, 
in the development of electrical engineering prac- 
tice. Atthe present time we are importing hun- 
dreds of thousands. of pounds’ worth of electrical 
machinery that ought to be made at home, and 
this is chiefly due to the check given to electrical 
development by frightening the investor through 
the action of the Legislature, 

The London County Council would arrive at the 
same end by a different road. We know that the 
prevailing view of that body, as at present con- 
stituted, is Socialistic. They have tried hard to 
establish a communistic + parr of works by wiping 
out the contractor; with a result that all cool- 
brained people had foreseen. The Works Depart- 
ment became a scandal so gross that even the 
County Council could not keep its falsification of 
accounts a secret; and, though the Socislistic 
policy received a check, it is still cherished by 
many members, who are ready-to trot it out 
again as soon as a short-memoried public has for- 
gotten the past. 

The London County Council has thus given a strik- 
ing object-lesson of the foolishness of an industrial 
s icy not based on capital and private enterprise. 

t is this need of individualistic effort that makes 
the despoiling of the water companies a question 
rather of national importance than one of wrong- 
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doing to a few individual stockholders. If those 
who are asked to invest their money in semi-public 
enterprises feel that they may any day be placed 
at the mercy of local politicians, mostly of no great 
position, they will be very loth to comply with 
such a request. A suspicion of this nature is likely 
to drive money abroad to build Argentine railways, 
or to be sunk in less reputable undertakings. 
Although British capital soundly invested abroad 
is a source of strength to the country, it is better 
it should be used for our own undeveloped resources 
and for supplying our ever-growing needs. 

The philosophers of the London County Council 
claim that they and similar bodies can do all that 
is needed in the latter direction. Experience 
points to the contrary. ‘Never was there a better 
chance for municipal bodies with Socialistic ten- 
dencies to prove the soundness of their principles 
than during the last four or five years in the case 
of electrical undertakings. They had special legis- 
lation in their favour, a new industry, a clear field, 
and public funds at their back. Whatdo we see ? 
Powers have been taken by municipal bodies to 
construct electrical tramways, and have been used 
simply for purposes of obstruction. In the United 
States, with a thinner population, we see electric 
lines everywhere, and progress made under the 
guidance of private enterprise and hope of gain. 
To make money, to invest capital that it may in- 
crease, may not in itself appear so elevating a thing 
as to preach about the nobleness of working for the 
good of the proletariat, but it is a far bigger 
source of motive power. 

It is fairly generally acknowledged now, how- 
ever, that the time has come when the water supply 
of the Metropolis should be handed over to a 
public body. We do not propose to discuss 
that question, although we may say in passing 
that many ratepayers may be a good deal dis- 
appointed after the change has been effected. 
Allowing, however, that the time has come, it by 
no means follows that the time always existed. 
Private enterprise developed the water supply of 
London, and showed to the rest of the world how 
the thing should be done. It was private enter- 
prise that improved pumping engines, devised 
filtering arrangements, laid out the vast and intri- 
cate system of pipes, and effected the many other 
things that constitute the whole practice of water 
engineering. Public bodies refused to do these 
things when they were pressed upon them, and it 
was only then that private enterprise, in the shape 
of the water companies, came forward and occupied 
a neglected field of industry. We cannot imagine 
big cities without modern water distribution ; but 
to a good many of us, at any rate, it is almost as 
difficult to imagine a municipality, a county council, 
or other corporations of a like nature, encouraging 
advancement to the extent of bringing water supply 
to what it is. 

Happily, the London County Council appear to 
have been forced to abandon their ambitious 
project of bringing water from Wales at a cost, 
from first to last, of nearly 39 millions ; that is to 
say, such was the sum estimated; how much it 
would have exceeded this, happily, we shall never 
know, though some, with experience of County 
Council finance, might guess. In giving up the 
Welsh water scheme, if it is given up, the Council 
abandon the chief argument they brought forward 
in support of their pretensions, and they essay to 
supply London from a source they consider unfit 
for the purpose. In 1893, in an official publication, 
the Council’s engineer said : ‘*‘ Now we know that 
the Thames is polluted, and that to a very large 
extent, by organic matter of this description. 
This question must be boldly faced by those who 
advise supplying London through so tainted a 
source, as on them will rest the future of the 
responsibility for so doing.” That the danger has 
not decreased since that date may be gathered by 
the following further quotation from the same 
source: *‘ The risk of contamination of the waters 
of the Thames and Lea is vastly increased by the 
number of persons and animals that inevitably 
drain into these rivers.” 

We do not share in the fears expressed, as we 
have a higher belief, founded on scientific data, in 
the self-cleansing properties of flowing water— 
without which humanity would long since have 
been cleared off the globe—but for those having 
so robust a belief in the deadly properties of 
Thames water to now propose to supply it to the 
public is at least a little curious. The fact appears 
to be that some members of the London County 








Council, who were desirous of inaugurating big 
engineering operations, played on the ignorance 
and fear of the public— possibly prompted by their 
own ignorance and fears—by talking of the horrors 
of drinking “‘ dilute sewage.” Probably there is 
very little water in the world that has not, at one 
time or another, been ‘‘dilute sewage,” but the 
remarkable freedom of the Metropolis from certain 
forms of disease proves pretty conclusively that 
the dilute sewage of the Thames is sufliciently 
purified before it gets down the throats of Lon- 
doners. 

It is evident that some members of the London 
County Council intend to still make a fight for the 
control of the water supply. As Sir Theodore 
Martin recently said, they have never been defi- 
cient in courage, and the manner in which they 
have lavished money in many a hopeless Parlia- 
mentary struggle would have been magnificent, had 
the money been their own. Mr. Shaw-Lefevre, 
who acts as the spokesman of a large section of the 
members, said a few days ago in a letter to the 
Times: ‘*I am very confident myself that Mr. 
Long will find it impossible even to frame a Bill, 
still less to carry one, on the lines of the impracti- 
cable and imbecile scheme of the Commission. He 
will find, as Lord James of Hereford did, in his far 
less objectionable scheme for the constitution of a 
Water Board for London, that the local authorities 
concerned will not consent to any such scheme, and 
it will be impossible to impose it upon them against 
their consent. The ultimate issue will therefore 
be between the scheme of the Council and none at 
all.” If Mr. Shaw-Lefevre is right we trust that 
‘‘none at all” will be the decision, as we believe it 
would be, for the water-users and ratepayers of 
London would be far better off in the hands of the 
water companies than if placed at the mercy of a 
London County Council as at present constituted. 
It is possible, of course, that Londoners may 
awake to their responsibilities and elect a council of 
a different complexion to those which have gone 
before, and in that case the water supply might 
well be handed over to them ; if only because the 
more the responsibilities of such a body increase 
the more likely is it to have a proper conception of 
its true dignity. As at present constituted, and 
with the curious political and economic convictions 
so many members hold, the uncontrolled govern- 
ment of water supply by the London County Council 
would be little less than a disaster. This we say 
without considering the political opinions of one 
side or the other, but chiefly because they have 
political opinions. 





THE STRUCTURE OF METALS. 

On Monday evening last, at a graduates’ meeting 
of the Institution of Mechanical Engineers, a 
special lecture on ‘‘ The Structure of Metals” was 
given by Professor J. A. Ewing, of Cambridge. To 
this meeting all classes of members were invited, 
and the theatre of the Institution was well filled, 
Sir Frederick Bramwell, at the request of the 
President, took the chair. 

The lecture was illustrated by lantern views of 
micro-sections, by means of which Professor Ewing 
made clear the points brought forward. As we are 
not able to reproduce these, we can hope to give no 
more than a general idea of the scope of the discourse. 
Professor Ewing commenced by saying that pro- 
bably some of the audience might have formed an im- 

ression that there was a misprint in the title, which, 
it might be supposed, should read ‘‘ Structures in 
Metal” rather than ‘‘ The Structure of Metals,” 


asset down. The printer, however, had made no 
mistake on this occasion, for it was really the 
structure of the metals themselves of which the 


Professor was about to speak. There was an old 
saying that one man could not see further than 
another into a grindstone, and probably it might 
be thought that this was also true of a more com- 
pact substance like steel. But by aid of the micro- 
scope one engineer could see a good deal further 
into a piece of metal than could another engineer 
without such aid. It was 36 years ago that engi- 
neers had this wonderful aid to their. profession 
made available to them, and for this they had to 
thank, not one of their own number, but a natu- 
ralist—Dr. Sorby, of Sheftield. For about 22 
years the work was much neglected ; for the last 
10 or 15 years a great deal had been done, and 
much valuable light had been thrown on the pro- 
perties of metals i microscopic research. In this 
connection he might simply mention the names of 


Professor Arnold, of Sheffield ; Mr. Andrews, also 
of Sheffield ; and Mr. Stead, of Middlesbrough. 
But, above all, he would refer to the invaluable 
work done by Sir W. Roberts-Austen in his inves- 
tigations on the properties of metals in connection 
with the Alloys Research Committee of the Insti- 
tution. 

The features he was about to bring forward were 
the result of investigations made by him and his 
colleague Mr. Rosenheim, at the laboratory at 
Cambridge. In order to gain information upon the 
structure of a metal by the microscope, it was 
necessary to cut a section, which should have a very 
fine polish. The height of polish was more especi- 
ally needful for unaccustomed observers, in order 
to remove appearances not germane to the pheno- 
mena under consideration. As the student grows 
accustomed to such observations he learns to dis- 
tinguish accidental defects and to make allowance 
for them. The section having been polished, it is 
then etched in order to bring out the structure. 

The first slide thrown on the screen was that of 
a micro-section of wrought iron of the best Swedish 
quality, selected because of its freedom from slag. 
There were patches which, however, could easily 
be distinguished. It, Professor Ewing observed, 
would be noticed that the image was divided 
up by boundary lines into a number of irregular 
patches; much as a map of England would be 
into the various counties. Each of these patches 
was a true crystal; and here the lecturer 
explained that a crystal has not necessarily 
boundaries purely geometrical in disposition, but 
may be of irregular shape so long as the particles 
composing it are all disposed in one direction, or, 
in other words, have the same orientation. There 
could be little doubt that all minerals in any form 
were crystalline, and the old definition of engi- 
neers, that a certain specimen was or was not 
crystalline was out of date ; although, to a practised 
observer, the crystalline appearance of the fracture 
was as g a guide as ever to the physical pro- 
perties of the substance. 

In order to discover the orientation of the 
crystals the specimens had to be illuminated from 
different directions. For instance, if the light 
were thrown on to the specimen parallel to the 
axis of the tube of the microscope, facets that were 
normal to that line would reflect light and appear 
light in the image. If, on the other hand, the 
illuminations were oblique, the surfaces before 
shown light would appear dark, whilst the dark 
lines or patches would be changed to light ones. 
These effects were shown very plainly by a number 
of slides. The pits due to etching—which always 
have the same orientation as the crystals in which 
they occur—and the appearance produced by 
occluded gases, were also illustrated. 

The way in which crystals are formed, during 
the solidification of a metal whilst cooling from a 
molten state, was illustrated by micro-sections of 
cadmium, a substance particularly favourable for 
the purpose. The lecturer used the simile of a 
number of children playing on a nursery floor with 
unlimited supplies of boxes of bricks. It was neces- 
sary to suppose that solidification of the metal 
would begin at one or more points. It was as if the 
children started, at a given signal, to build castles 
on the floor as fast as they could. Each child would 
put down a brick and then another beside it, and 
then another, all touching each other and arranged 
in one direction, and this would goon until the 
castle of one child touched the boundary of 
another’s, and so on untilthere was no space left. 
That would represent the solidification of the 
metal, and though the bricks individually would be 
similar, no two neighbouring groups would be 
pointing in a like direction. 

There were, however, to be seen in the image on 
the screen, distinct boundary walls between the 
crystals ; and these he would call the sweepings of 
the nursery floor. As each child built its castle it 
pushed before it the dust on the floor until it was im- 
prisoned between the adjoining structures. In the 
metal the boundary walls were composed of alloys, 
which, being more fusible than the metal, were swept 
out as the crystal formed, and were the last thing to 
solidify. The alloys, therefore, formed a cement 
which held together the different crystals. A very 
interesting exhibition of this was shown by a micro- 
section of cadmium cast on plate-glass magnified to 
160,000 diameters as shown on the screen. 

The next point dealt with by the lecturer was the 
effect of strain in the crystalline formation. Thin 





strips of metal were subjected to tension under the 
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microscope by means of a thumbscrew, and in one 
instance the microscope was mounted above a test- 
piece on the testing machine itself. Whilst the 
specimen was only stretched within the elastic 
limit, there was no visible action, although the 
crystals must have changed somewhat, however 
minutely ; but when the plastic stage was reached, 
there was a visible effect. There appeared across 
the specimen, as shown by a slide, dark lines, 
normal to the direction of stress, and dividing the 
lighter bands, forming the greater part of the image. 
These dark lines had all the appearance of crevasses 
or cracks when the illumination was in line with 
the tube of the microscope. On directing the light 
obliquely, however, the dark lines became light and 
the lighter bands showed darkly. 

The explanation of this phenomenon was that the 
specimen had not fissured, otherwise no light would 
have been reflected from the cracks in any case, but 
the specimen had elongated by the slipping of the 
components of the crystals past each other. It was 
as if one were to take a pack of thick cards and 
squeeze it sideways, so that the cards would slide a 
little way on each other. The edges would then over- 
lap, forming, as it were, steps, or what an architect 
would describe as ‘‘risers.” It will be easily under- 
stood that light would be reflected either from the 
edge of the card or from the small area of surface 
exposed according to the angle of incidence. From 
these facts it was to be argued that plastic yielding 
meant slipping of the particles. Sometimes the 
slipping takes place in more than one plane, and an 
example was shown of four well-defined series of 
parallel lines. Such an occurrence was, however, 
rare, 

However violently a metal might be strained, it 
still preserved the same crystalline structure. 
Sections of cold rolled metal were exhibited illus- 
trating this. The phenomenon known as “twin- 
ning ” was also illustrated, but the subject was con- 
sidered too abstruse for the lecturer to go into 
during the time at his disposal. He stated, how- 
ever, that iron never twinned, though copper often 
did so. The effect of ‘‘twinning ” was to produce 
two lines of slip forming a definite angle with each 
other. 

The effect of temperature was next dealt 
with, and it was shown how heat, even moderate 
heat, would change the crystalline structure of 
metal that had been strained. Professor Ewing 
nad secured a specimen of rolled lead which had 
been supplied for roofing the Cambridge Laboratory. 
A micro-section prepared from this showed very 
large crystals which were somewhat surprising con- 
sidering the way the metal must have been strained 
during the process of rolling. It was concluded, 
therefore, that some sort of annealing process had 
taken place, and this led to an endeavour being 
made to observe what occurred whilst a metal was 
actually cooling from a very high temperature. A 
specimen of iron was brought to a white heat and 
brought within the field of the microscope of high 
power, the lens being protected by a blast of cold 
air interposed. Asa tour de force the experiment 
was successful, but the results were barren. The 
changes in the crystalline structure could not be 
followed, the structure seen being only the result 
of the etching. In order to observe the results of 
the cooling, it would be necessary to repolish and 
re-etch the specimen. It was determined there- 
fore, to be content with observing results after they 
had been obtained, and not to strive to watch them 
in progress. 

Returning to the experiments with lead, some 
specimens were subjected to very great pressure, 
so that the crystals were broken up, and they were 
then put by for a time in a room at atmospheric 
temperature of about 50 deg. After two months 
the effect of annealing at this low temperature 
was to increase the size of the crystals, and after 
five months the effect was still more marked ; as 
was shown by the lantern slides. Other slides 
were exhibited showing how greatly the effect was 
hastened by heat ; a temperature of 200 deg. Cent. 
producing a very marked effect in five minutes. 

An interesting and curious phenomenon described 
by the lecturer was the way in which ‘‘ competing 
crystals” would struggle for existence and eat up 
one another during the process of annealing. 
A series of slides of a specimen of lead illus- 
trated this; one aggressive crystal gradually in- 
vading another, until the first was in a fair 
way of being absorbed. The same thing was 
illustrated in the case of cadmium. The ex- 
planation of the invasion of each other's territory 








by crystals was interesting. The theory was sug- 
gested by Mr. Rosenheim, but Professor Ewing 
expressed his agreement with it. It was concluded 
that the envelope of alloy which surrounded a 
crystal, and made the boundary wall which sepa- 
rated one adjacent, would be broken by the strain 
to which the metal had been subjected in cold roll- 
ing. A difference in potential between the metal and 
the alloy would set up electrolytic action, and this 
would cause the rearrangementof particles, or change 
in circulation, of one crystal to correspond with that 
of what was formerly a separate adjoining crystal. 
The fact was illustrated by slides showing the action 
of two pieces of lead. These were welded by being 
scraped perfectly clean and then pressed together 
with great force. A micro-section including the 
weld showed a straight line of demarcation, the 
crystals of either one piece not intruding over the 
boundary into the other part of the specimen. 
When, however, powdered tin was sprinkled on the 
scraped surfaces before squeezing them together, 
the crystals grew across the plane of the weld, 
those of the formerly two separate pieces intruding 
amongst each other, the tin introduced forming a 
boundary layer, in which electrolytic action could 
take place. 

The meeting was brought to a conclusion by a 
vote of thanks proposed and seconded by two of 
the graduates of the Institution; and by a few 
remarks from Sir Frederick Bramwell, in which 
he gave a practical application of the phenomena 
described by instancing the breaking of helve 
hammers. These, he said, had to be kept a year 
or so after they were cast, otherwise they were 
nearly sure to fracture. The strains set up in 
cooling after casting would put the metal into the 
state of tension referred to by the lecturer. 





TRANSATLANTIC PASSENGERS. 

In the year that has just closed, 838 vessels 
arrived at New York with passengers, and they 
landed 137,852 first and second cabin passengers, 
and 403,491 persons who had travelled in the 
steerage. This, as might naturally be expected, 
was a larger influx than in preceding years owing 
to returning pleasure-seekers from Kurope and 
particularly the Paris Exhibition ; but it is, in a 
way, surprising to find that the increase in the 
cabin passengers is not greater, and that it falls con- 
siderably short of the totals of 1890 and 1891. The 
increase, when comparison is made with the 
numbers landed in 1899, is in the case of cabin pas- 
sengers 20,437, and in the case of the steerage 
voyagers 99,731, the percentage being respectively 
28} and 33 per cent. If comparison is made with 
the average of the five preceding years the addition 
is found to be slightly greater. In the following 
Table we give the totals for several years : 





| | 





Year. | Passages. | Cabin.  Steerage. | Total. 
| - 
1890 | _ | 144,178 | 371,593 5'6,771 
1891 | —_— 150,023 = 445,290 595,313 
1892 | — 120,991 388,486 509,477 
1893 975 | 121,829 264,700 486,529 
1894 879 92,561 188,164 280,725 
1895 h 792 96,558 258.560 355,118 
1896 | 853 99,223 252,350 351 573 
1897 901 90,932 | 192,104 282,936 
1898 812 8056 |. 219,51 300,237 
1899 823 107,415 | 303.762 411,177 
1°00 838 403,491 541,343 


187,852 | 


Of great interest is the question of the relative 
increase in the passengers carried by British and 
foreign lines. British ships, not [necessarily sailing 
from the United Kingdom ports, carried 49,11 
cabin and 76,207 steerage passengers, while foreign 
ships carried 88,735 cabin and 327,284 steerage 
passengers. It will thus be seen that in the case 
of higher-paying passengers foreign ships carry, 
nal , two-thirds (644 per cent.), and of the 
purely immigrant traffic 80 per cent. It is further 
interesting to note that under both heads the foreign 
ships have taken a much larger share of the increase 
than British vessels. Thus the total increase in 
cabin ngers by all lines is equal to 28} per cent. 
and while the Foreign Lines have improved on their 
total to the extent of 36 per cent., the British ships 
have only gained 16.2 per cent. In other words, of 
the total increase, 6831 was in British ships, 23,606 
in foreign liners. Again, as regards the emigrant 
traffic, we have an increase on English lines of 
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Wilhelm der Grosse, and La Lorraine, have greatly 
affected the results of the Hamburg-American, 
North German Lloyd, and French Transatlantique, 
while the call made by the two former companies at 
Cherbourg has also had its effect in inducing pas- 
sengers visiting Paris to travel by this port. In 
this traffic the American Line have profited, having 
carried more first-class passengers than in any pre- 
vious years. And here it should be stated that the 
German Lines named make a special feature of 
second-class ngers. 

The next Table includes the number of passengers 
landed by the various companies as recorded in 
the returns issued by Mr. W. C. Moore, the land- 
ing agent at New York; but we have given the 
figures for the companies, irrespective of service. 
Thus, in the case of the German Lines and of the 


Return of Passengers Landed at New York by 
Principal Companies, 





























1900. 1899. 1898. 
Line. ‘ & an & | : 
a\e\ela\3 
S6|/a/6/a|/sj/a 
North German Lloyd  ..|26,577|92,143] 19,094 75,291 |17,895 | 53,223 
Cunard .... 28,657 |72,245 19,045 |20, 853 | 16,602 20,463 
Hamburg-American 20,000 | 22,761 | 14,534 |40,598 | 8,486 | 24,245 
American .. wa 16,4365 | 16,844 | 14,398 11,341 | 5,087 | 5,819 
White Star 14,948 |29,370| 12,741 |25,208 | 10,332 | 20,7 
French .. Aa 8,795 |80,643| 6,124 '22,883) 5,203/ 15,511 
Anchor (Glasgow) 7,693 |22,687| 6,196 19,296 | 5,099 | 19,765 
Red Star (Antwerp) 5,590 |25,940| 4,815 |20,120| 3,881 | 11,984 
Holland-America «-| 5,559 /31,008 4,145 |18,111 3,365 14,273 
Allan State (Glasgow) ..| 3,749; — 1,647} 1,247| 1,844; 1,128 
Atlantic Transport (Lon- | 
don)... ..  ..| 2,797| 1,897| 2,657; — | 1,872) — 
Scandinavia - American | 
Copenhagen) .. --| 962) 4,838) 752) 3,465) 679, 2,661 
Prince (Mediterranean). . 247|13,847 251/14,244| 241 13,587 
Fabre (Mediterranean). . 136} 2,442 35 |14,104 7 12,138 
Empreza (Lisbon) a 85| 2,100; 140 1,369/ 118) 926 
Portuguese (Oporto) . 26 |15,653 80) saad 55) 667 
} | | 





Anchor Line the Mediterranean passengers are in- 
cluded with those carried by the mail liners travel- 
ling vid Southampton. The great increase over the 
t year in the case of the principal liners (exclud- 
ing emigrant ships) is most marked. Taking cabin 
passengers, the Hamburg-American have an in- 
crease of over 9000, equal to about 63 per cent.; the 
North German Lloyd of over 5600, or 32 per cent. ; 
the American Line of 2100 = 14 per cent.; French 
Line of 2670 = 434 per cent.; the Red Star of 1344, 
or 29 percent. But the German Lines have sent 
more steamers, whereas the Liverpool Lines 
have had fewer ee in the service, due to the 
requirements of the War Office for the transport of 
troops to South Africa; and yet the Cunard and 
White Star Companies have taken more cabin pas- 
sengers than in any of the preceding years of the 
decade. And this brings us to an interesting fea- 
ture—the average number of mgers per liner. 
The increase in the number of passengers is 
without an equally large addition to the number cf 


- | arrivals, and thus the average per ship is much 


higher. In the case of cabin passengers it is 164, 
as compared with 130 in the previous year, 98 in 
1898; 100 in 1897; 116 in 1896; 122 in 1895; 
105 in 1894; and 125 in 1893; but many of the 
ships carry only third-class passengers, so that the 
‘*mean” here carries little significance. As regards 
the steerage totals, the average per ship is higher 
than in the previous year, being 481 ; while in the 
previous year it was 367, as compared with 270 and 
213 in the two previous years ; 296 in 1896; 326 in 
1895 ; 214 in 1894; and 375 in 1893. The Cunard 
liners have taken most first-class passengers per 
r voyage. The American Line, who 
have headed the list in several previous years, make 
a good second with 373 per voyage; the White 
Star being third, with . Then come the North 
German Lloyd, 229 ; the Hamburg-American Line, 
192; the Anchor Line from Glasgow, 191; the 
French Line, 157 ; and the Red Star Line, 112. 
The highest average per voyage, including all pas- 
sengers, is 886 for the White Star Line; then 
comes the North German Lloyd with 863, the 
Cunard with 838, the American with 756, and the 
Hamburg-American with 732. But some of the 
purely emigrant ships take large numbers of 
efnigrants on each voyage ; the Italian Line averages 
959, the North German Lloyd Mediterranean ships 
763, and the Anchor Line ships from Mediter- 
ranean ports 593, so that all along the line every 
company has done well with the ships which they 





9603 = 15 per cent., and on foreign lines of 90,128 = 
38 percent. The running of the Deutschland, Kaiser 





could afford to put on the line, 





84 


ENGINEERING 


[Jan. 18, rgo1. 











CANADIAN IRON INDUSTRY. 


ENCOURAGING accounts are given of the progress 
of the Canadian iron industry. The country, as 
we all know, possesses extensive tracts of mineral 
land, including iron and coal among what are 
known as the ‘‘ baser” sorts ; and in the last year 
or two, efforts have been made—largely by the aid 
of American capital, to be sure—to develop them 
on a large scale. We are told now that no industry 
in the Dominion has shown more remarkable pro- 
gress during the past year than that connected 
with the production of iron; and the indications 
have inspired in some breasts the belief that this 

articular industry will in the future have a more 
important bearing on the industrial development of 
the country, and be of more value to it, than the 
gold mines. The product of the Canadian smelters, 
it appears, is eagerly sought by Canadian manu- 
facturers, ‘and good prices are obtained for it. 
Of course, the trade is only in its early stages ; 
it has secured its experience at a somewhat heavy 
cost ; but it would seem now to have found a firm 
footing. That there is plenty of room for an in- 
creased output is proved by the fact that while the 
quantity for the past year was only about 100,000 
tons, the consumption reached eight times that 
figure. There are now four large smelting works 
—three in Ontario and one at Sydney, Cape 
Breton. The oldest works are those at Hamilton, 
which have been in successful operation for years : 
another is at Deseronto, and the third is at a place 
called Midland, on Georgian Bay, Lake Huron. 
This last was opened a week before Christmas, and 
it starts under good auspices. It is hoped that 
with this new enterprise the supply of native iron 
will come much nearer to the requirements of 
Canadian manufacturers. And as the demand in- 
creases—‘‘ as it is considered certain to do when the 
superior grade of the Canadian ore is understood ”— 
the Midland Company intends to increase its capa- 
city for smelting the native ore, and the sanguine 
ones are looking forward to the time when the 
smelting companies will not only supply the whole 
of the home market, but will export on a large 
scale. There are money, energy, and brains at the 
back of this undertaking, and the outcome is likely 
to be the formation of a great and varied manufac- 
turing industry in the country near Sault Sainte 
Marie. There are over a dozen companies under 
one parent organisation, and they are operating one 
of the largest pulp mills on the Continent ; they 
are erecting another to make sulphite pulp ; they 
are building railroads, one to Hudson Bay, another 
through the nickel belt of Ontario, from which 
much of the nickel of the world is now produced, 
and another along the Michipicoten iron ore 
range that they are opening; they are building 
canals to divert the water that flows out of 
the Great Lakes except so much as the Govern- 
ment may require for the movement of ships to 
Lake Superior; they are completing works for 
the production from nickeliferous pyrrhotite of 
sulphurous and sulphuric acid, sulphite liquor, 
and sulphurous anhydride; they are complet- 
ing works for the reduction of the roasted 
cinder which is a by-product of this ore, into nickel 
steel, or a Aethrhe. # ore of value in the arts ; 
and they have established the iron smelter at 
Midland. Four vessels have been brought out 
from England to carry the ore of the Michipicoten 
iron mines on the Algoma Central Railway to 
Midland, and next year eight large powerful ore- 
carriers will be plying on Lake Huron with raw 
material. The harbour at Midland is an excellent 
one, having a depth of 20 ft., and the company has 
made arrangements with the railways for the car- 
riage of the products from the smelting plant East, 
at favourable rates. The newsmelter is thoroughly 
up-to-date in every respect ; it has a capacity of 
150 tons a day, and has bee. so constructed that 
it can be easily increased. The mines at Michi- 
picoten are favourably situated for the cheap 
transportation of the ore to the smelter. The 
ore can be worked at a comparatively low cost, 
as vast quantities are lying on the surface, requir- 
ing only to be loaded on the cars now running 
into the mine. The ore is of a high grade, and 


has been pronounced by experts to possess all 
the qualities required in general structural work, 
and, in fact, for all sorts of light and heavy iron- 
work. 

Reference has previously been made in these 
columns to the smelting works in course of erection 
at Sydney, Cape Breton, 


Since the inception of 





the Whitney undertaking and the establishments 
which are going to compete with it for trade in the 
Dominion and elsewhere, Sydney has been trans- 
formed from a little town into one of the most 
active centres in the country. And to show that 
business is meant, we have it on the best authority 
that within the last few weeks the parties interested 
there have arranged for the placing of 5,000,000 dols. 
additional capital in their enterprises in order to 
enlarge their plant and extend the scope of their 
business. It is now eee to turn out ships’ 
plates and steel rails. e initiatory steps have 
already been taken to that end, and it is expected 
that before the end of 1902 the new industry will 
be in going order. It is hoped that in connection 
with this proposed new industry, shipbuilding will 
show renewed vigour, and be developed on an exten- 
sive scale never before deemed possible in Canada. 





COMMERCIAL EDUCATION. 

For some years past considerable attention has 
been paid in Britain to what is usually called tech- 
nical education, and large sums of money are being 
spent on institutions which are intended to advance 
its progress, and to make it available to the various 
sections of the community. Like everything we do 
in the matter of education, we cannot say that the 
efforts which have been made, have always been in 
the right direction, and that the most has been got for 
the money spent. The work has been of too hap- 
hazard a nature, and those who were responsible 
for it do not always seem to have had correct ideas 
on the subject of education generally, or a know- 
ledge of the methods and aims of technical educa- 
tion. Especially have they forgotten that without a 
good system of general education, any real progress 
in technica! education is impossible. They have mis- 
taken the conveyance of information for the process 
of education, and they have not remembered that 
a man may know a great many things and yet not 
be educated, except in a very rudimentary manner. 
His knowledge may simply act as so much dead- 
weight, which will prevent him from using his own 
mental powers to the best advantage. We have heard 
engineers say that they preferred as apprentices 
healthy young men from a country school, who had 
sound Ladies and active brains, to those who had gone 
through a lengthened course at a technical school, 
the chief effect of which seemed to have been to 
cramp their natural faculties. It should never be 
forgotten that the chief object of a scientific and 
technical training should be to impart the scientific 
habit of thought rather than to collect information 
which can be readily converted into pounds, shil- 
lings, and pence. However, in technical education, 
as in many other things, we are blundering into a 
fairly good system by the method of trial and error, 
and now we have arrangements in different parts 
of the country which meet the requirements of 
those who are to be engaged in industrial pursuits. 

There is, however, one part of technical educa- 
tion which, as yet, has been very much overlooked, 
namely, that which refers to the training of those 
who are to be responsible for the commercial side 
of our industrial operations, and for commerce 
generally. That has in great part been left to 
mother-wit and practical experience, and on the 
whole, the results have not been such as could be 
severely criticised, for the sharp competition of the 
school of the world has always proved a most effli- 
cient means of developing the business qualities of 
those who went through it. No doubt, many went 
to the wall, but not more than in other departments 
of life. It is now being felt, however, that something 
in the way of more systematic training is required 
for the complex conditions of modern trade and in- 
dustry, and efforts are being made in various direc- 
tions to supply what is needed. Several of the univer- 
sity colleges have instituted fairly complete courses 
in commercial subjects, and the new University of 
Birmingham is to Sani a fully-equipped Faculty of 
Commerce. The London Chamber of Commerce 
has for some years issued very complete syllabuses 
of examinations for which diplomas are granted to 
those who pass successfully, and no doubt these 
examinations have had considerable effect on the 
work of the schools which sent forward the scholars, 
but the success which has hitherto attended them 
has not been very great. The great majority of 
those concerned are content to trust to wah oppor- 
tunities as they may have for general education, 
and to the results of actual experience. 

The people of Scotland are generally credited 


cerns, and the number of Scotchmen who are found 
at the head of large poreror out of their own 
country, is sufficient proof that for positions of com- 
mercial responsibility there is something in the 
Scotch nature or education (although the former 
may, to a considerable extent, be the result of the 
latter) which not only gives them the requisite 
steadiness of character, but enables them to acquire 
the necessary knowledge. We may, therefore, find 
it useful to keep in mind what is being done in 
Scotland with regard to commercial education. 

That the subject is in the air was shown by the 
fact that it formed the text for the opening lectures 
at Edinburgh University by Professors Lawrie 
and Nicholson, and, further, that the Edinburgh 
Merchant Company, the Edinburgh Chamber of 
Commerce, and the Leith Uhamber of Commerce, 
have issued a lengthy joint report, in which the 
present conditions of commercial education are 
discussed, and proposals made for their improve- 
ment. The latter isa most useful document, and 
is an excellent combination of Scotch commonsense 
and practical experience, and its study may help to 
put a stop to some of the somewhat extravagant 
proposals which are sometimes made for the insti- 
tution of commercial schools on the lines of those 
on the Continent. While, of course, we ought to 
make our arrangements efficient, we must do so by 
having due regard to the existing conditions in the 
country, and not by copying wholesale the organi- 
sations to be found in other countries where the 
conditions are very different. 

In the report the term ‘‘ commercial education ” 
is used to denote the whole course of educational 
training for a business career, whether it consists 
of general education, or education of a specialised 
nature bearing on commerce. In the elementary 
stage there need be no distinction in the training 
of a boy destined for business, and of another who 
may look forward to a professional or literary call- 
ing. It is only after the foundations of good 
general culture have been laid that questions arise 
as to teaching ordinary branches so as to have a 
commercial a and introducing other 
branches which are necessary to the proper equip- 
ment of those intended for business. The nature 
and extent of such specialisation will depend upon 
the description of business career aimed at, and 
the length of time which the pupil can remain at 
school or give to the prosecution of study after 
leaving school. 

Scotland has for generations been fortunate in 
its arrangements for elementary education, and 
within the past quarter of a century, since the 
adoption of the Education Act, and the formation 
of school boards in every parish, the facilities for 
elementary education have been very much deve- 
loped. In many schools there are advanced de- 
partments in which instruction is given in languages, 
mathematics, and elementary science. Recently, 
there has also been established a limited number 
of higher grade schools having a ‘‘ commercial ” as 
well as a ‘‘ science” course. In the former it is 
declared that the education is ‘‘ predominantly 
commercial,” and pupils must, as a rule, take, in 
addition to the ordinary English subjects and draw- 
ing, ‘‘ one or more modern languages, book-keeping, 
shorthand, and knowledge of commercial products.” 
Moreover, in the excellent continuation schools 
which are to be found, especially in the large 
towns, opportunities are given to those who cannot 
afford to remain at the day schools to carry their 
education up to the entrance examinations of the 
universities or the technical colleges. In fact, a very 
large amount of commercial and technical training 
is being given in these classes, and as the students 
are engaged in practical operations during the day, 
the consequence is that at the end of their appren- 
ticeships they are fairly well equipped both in 
theory and practice. Many of the leading men, 
both in commerce and industry, have obtained 
their training in this way. 

There are, in addition, the old grammar or high 
schools to be found in each of the larger towns, 
and although these have hitherto devoted their 
main energies to classical education, in recent years, 
me J have also had modern or commercial sides, 
and many of the boys proceed direct from these 
schools to business with a fair equipment of the 
necessary knowledge. The Scotch Education De- 
partment has for some years past applied tests 
by means of examinations for leaving certificates, 
and those who obtain the higher or honour grades 
of these certificates may be considered to have 





with the ability to look after their financial con- 


obtained a good education. A few may proceed 
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for a year or two to the university for general 
studies, or for such special subjects as Political 
Economy and Commercial Law, but hitherto there 
has been no attempt at anything like a regular 
course of study for commercial men at the Scotch 
Universities. 

While admitting the general excellence of the 
education given in the Scotch schools, the report 
points out some of its defects. Many boys entering 
offices or warehouses write in a slovenly way, 
their arithmetic is deficient, and they are un- 
able to compose a letter properly, and in some 
cases even to spell correctly. This is attributed to 
the want of a thorough grounding in elementary 
education, and to the fact that too many branches 
are taught in the elementary course, but the recent 
changes which have been made in the Scotch code 
will allow many of the defects to be removed. The 
subject of arithmetic requires special attention. 
For almost a quarter of a century the inspectors 
have been chiefly university men, who by their 
system of examination have evolved a species of 
academic arithmetic which scarcely touches on 
practical problems, and which, while producing a 
kind of mechanical aptitude, does little to develop 
the reasoning powers. In the secondary schools 
too much attention has been paid to Latin and 
Greek, and too little to modern languages. As for 
the university classes, while they are useful for im- 
proving general culture and information, they 
scarcely touch on the requirements of modern com- 
mercial life. 

In the opinion of the writers of the report, the 
need for improvement in commercial education is 
due mainly to three causes: (1) the extraordinary 
development of business by the introduction of 
railways, and the expansion of international com- 
merce throughout the whole civilised world by the 
introduction of steamships and telegraphs, all of 
which have taken place within the last two genera- 
tions; (2) the changing conditions and methods 
of conducting business, arising to a large extent out 
of this development and expansion : large corpora- 
tions and limited liability companies steadily sup- 
planting private firms in conducting existing busi- 
nesses and in starting new businesses and trading 
concerns of all kinds; and (3) the commercial 
rivalry of Continental nations and America, who 
have more thoroughly realised the necessity of and 





made very complete provisions for commercial edu- 
cation. 

At the same time, the committee do not propose | 
any drastic changes or imitations of foreign methods. | 
They urge that the elementary subjects should be | 
thoroughly taught, and that the curriculum be | 
lightened in the lower classes, and that in the) 
secondary departments more attention be paid to | 
modern languages. At the same time, they are not 
in favour of commercial subjects, properly so- 
called, being taught in schools ; but that, as pro- 
vided for in the Scotch code with reference to 
higher grade commercial schools, the study of 
arithmetic, of history, and of geography, should 
have a commercial application. The committee 
consider that the aim of the school course should be 
to give a sound general education, fitting pupils for 
entering on a commercial career. The committee 
recommend that boys should not leave school to 
enter on a business career until they attain the age 
of 16, and that those who can afford to do so should 
be encouraged to remain till 17 or 18; and that 
employers should, as far as possible, require the 
production of, and give due recognition to, the 
leaving certificates by the Scotch Education De- 
partment as evidence of educational attainments. 
The committee suggest that the department be 
approached with the view of instituting in con- 
nection with school education, group certificates of 
different grades, that would come to be universally 
known and recognised by business men in the selec- 
tion of their apprentices. 

The evening classes which are held in connection 
with the School Boards and various colleges and 
institutions should be taken advantage of during | 
apprenticeship, to make good defects of ordinary | 
education and to continue the study of the higher | 
departments. While recognising the good work 
done by certain chambers of commerce by means | 
of examinations for commercial certificates, the | 
committee are of opinion that such work would be | 
more efficiently accomplished on a uniform system | 
by a National Examining Board. They accord-| 
ingly suggest that this proposal be brought before 
the Scotch Education Department. 

In view of the increased attention being given to 








strengthening and rendering more efficient the 
modern side in secondary schools and of the special 
technical and higher institutions which exist in 
large towns, the committee are not prepared to 
recommend the institution of purely commercial 
schools on the lines of the Continental commercial 
schools at Antwerp, Leipzig, and other places, or 
of the London School of Decmsaiien oad Political 
Science. At the same time they believe, to enable 
commercial education to take its proper place in 
the educational arrangements of the country, and 
fully to meet the requirements of commerce, that it 
is desirable that faculties of commerce should be 
established in the universities. It is the opinion 
of the committee that such faculties would have a 
very beneficial effect in raising the status and 
importance of the commercial side in the secondary 
schools by giving it, like the classical or science 
side, an opening to the university, by moulding 
and regulating the course of study, and by inducing 
pupils of ability, who, at present, prefer another 
course because it leads to the university, to study 
for a commercial career. Contrary to the opinion 
held by some people, the committee believe that a 
university education would be of the greatest 
service to the men who occupy the chief positions in 
large commercial undertakings. To discharge aright 
the important and delicate duties and responsi- 
bilities which devolve upon them, the development 
of mind and width of culture which are produced 
by university study are as essential as in the case 
of the professional man, and there is no reason why 
the possession of a university degree should not be 
placed within the reach of the one as well as the 
other. It will be observed that the report goes 
on lines of Scotch caution and thoroughness in 
education. The improvements proposed are not in 
the direction of radical changes, but rather of deve- 
lopments of existing arrangements, and of not 
attempting much in the way of special commercial 
education until a good foundation has been laid in 
general education. The writers evidently believe 
that an ounce of mother-wit, combined with good 
eae ne experience, is worth a pound of merely 
ormal instruction ; and that it is this fact which has 
enabled us, with all our educational deficiencies, to 
hold our own so far with our well-educated Conti- 
nental competitors. 





ENGINEERING AND TRADE IN THE 
FEDERATED MALAY STATES. 

A stupy of the present conditions of the Fede- 
rated Malay States is interesting and instructive, 
not only from the point of view of the evolution of 
government and social progress, but also because 
of the potentialities for trade and industry, espe- 
cially in certain departments of mining. Too many 
people are apt to confine their attention to existing 
conditions, and to pass over the lessons to be 
learned from past history. The Malay Archipelago 
is still a sort of terra incognita to all except those 
whose attention has been specially directed to it 
through personal experience of some kind, but it is 
a somewhat curious fact that in the very early days 
of the old East India Company, when the conquest 
of India was as yet undreamed of and Eastern 
trade was still in its infancy, the representatives 
of the London merchants in the Far East found 
the chief field for their operations in the Islands 
of the Malay Archipelago. In the reign of James I. 
English trade with many native States in Borneo, 
Java, and Sumatra was very active and some im- 
portant factories were established. Lateron, when 
a firm hold had been obtained of the Peninsula of 
Hindustan, it was from Calcutta that the initiative 
was taken in the movement which ultimately led to 
the foundation of the Colony now known as the 
Straits Settlement. In 1786 the cession of the 
Island of Penang was obtained from the Sultan 
of Keda, and nine years later the town and 
territory of Malacca was taken from the Dutch, 
by an _ expedition fitted out from Calcutta. 
In 1819 Sir Stamford Raffles acquired for the 
Indian Government the cession of the island of 
Singapore from the, then, Sultan of Johore, and 
until 1867 the Straits Settlements were adminis- 
tered as outlying districts of India; at the date 
mentioned they were made a Crown Colony. 

It was not till seven years after this event that 
those in charge of the administration of the Settle- 
ment attempted to gain a foothold upon the shores 
of the Peninsula, except the small territories of 
Malacca, and the district known as Province 
Wellesley, opposite to the island of Penang. The 





native Rajahs managed their own affairs as best they 
could. eir rule was most despotic, and: civil war 
was chronic, a state of affairs which made trade an 
impossibility. In 1874 the Government of the 
Straits Settlement thought the time had come for 
an attempt to be made to bring their unruly 
neighbours into something like order. The problem 
was complicated by the fact that there were con- 
siderable numbers of Chinese miners, largely con- 
trolled by capitalists of their own national » who 
were: anxious to obtain possession of the rich stan- 
niferous land in the Peninsula, and the struggles 
between them and the natives led to a state of 
anarchy. The ruler of Perak, in despair, applied 
to the Governor of the Straits Settlements for 
assistance against his enemies and in the adminis- 
tration of his — and a British Resident was 
appointed to live in Perak and another in Selangor. 

he mere presence of these men raised animosity 
among the chiefs, who saw that they were likely to 
threaten their authority and their privileges. e 
Resident at Perak was brutally murdered in 1875, 
and it was found necessary to despatch a military 
——— to avenge his death and to restore 
order. The result of the expedition was that the 
natives learned to respect our officers, and to under- 
stand that under our protection they would be able 
to enjoy a liberty to which they were altogether 
strangers, and, with the peasantry won over to our 
side, the native rulers no longer caused us any 
serious difficulty, og Sungei Ujong, and the 
Negri Sembilan and Pahang, the other small 
States in the Peninsula, were all brought into a 
state of order and the troops were withdrawn. 

In marked contrast with the experience of the 
British is that of the Dutch in Acheen, which was 
ceded to the Dutch in exchange for certain advan- 
tages. We cannot enter into the details of the 
position, but instead of a policy of conciliation and 
assistance in the Government, the Dutch have 
attempted one of conquest, with the result that 
for the past twenty-five years a disastrous war has 
been carried on which seems as far from termina- 
tion as ever. The Acheenese war continues to be 
a constant and heavy drain upon the revenues of 
the Dutch Colonies, which now have to be supple- 
mented from the income of the mother country, 
instead of contributing to it as they formerly did. 

The States in the Peninsula, which came under 
British protection, were furnished with a Resident, 
who had under him a number of European officers, 
and these have been able to bring the country into 
a state of order, and to assist in the development 
of its natural resources. The Malay Peninsula has 
now emerged from its former seclusion, and has 
begun to play a part not insignificant in the world 
to which it belongs. From an interesting article 
by Mr. Hugh Clifford, who has taken an important 
part in the administration of the country, and to 
which we are indebted for some of the particulars 
which we have given, we learn that it has produced 
from 50 to 75 per cent. of the tin of the globe, its 
output exceeding largely that of Australia, South 
America, Cornwall, and all other tin-yielding coun- 
tries put together, The revenue of the existin 
Federation has risen in 25 years from a few hundred 
thousand to over seven million silver dollars. Out 
of current receipts, roads, which intersect the 
States from end to end, have been constructed. 
Over two hundred miles of railway are open to 
traffic, and an elaborate system, joining Penang to 
Malacca, is in course of completion. Planting and 
other private enterprises have been stimulated ; 
the material well-being of the natives has been 
enormously improved, and the once lawless land 
has been made as ful and as secure as are 
the best ordered countries of Europe. This has 
attracted large numbers of Chinese, the most 
orderly, hard-working, money-loving, and thrifty 
natives in the East; and by them has been performed 
the rmece eg of a kind which the indolent, ease- 
seeking Malays could never have accomplished. 

A report on the Federated Malay States for 
the year 1899 has been issued by the Colonial 
Office, and contains interesting details of the con- 
ditions of the States, and information regarding 
the trade and engineering works which are being 
carried on. It is rather voluminous, and we can 
only touch on a few of the points which are of 
special interest to our readers. During the years 
1898 and 1899 the revenue of the Federated States 
has increased very greatly beyond the figures men- 
tioned above. In 1898 it had reached 9,364,467 dols., 
by far the highest figure ever reached till then, 





The revenue for 1899 amounted to 13,486,410 dols., 
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and thus exceeded that of the preceding year by 
4,121,943 dols. -This increase is about equal to the 
total revenue of Newfoundland or Hong Kong. 
The total value of imports into the Federated 
States during 1899 was 33,765,073 dols., against 
27,116,446 dols. in the previous year. The 
exports were valued at 54,895,139 dols., against 
35,241,003 dols. in 1898. The increased value of 
trade was therefore 26,302,763 dols., a fact which, 
in itself, should be sufficient to cause attention to 
be directed to the country. When, moreover, it 
is stated that the tin exported was valued at 
46,139,399 dols., we see the importance of the trade 
from an industrial point of view. Not only is the 
tin-mining very profitable to the miners, but it 
also yields a huge revenue to the Government. 
Last year there was a decrease in the production of 
tin arising chiefly from want of labour, and this has 
been one of the causes of the rise in the price of tin. 
During the year under review eight companies, 
with a total paid-up capital of nearly 1,500,000 dols., 
were formed to mine tin, or gold, in one or 
other of the Federated States. The most popular 
method of mining alluvial tin on a large scale is by 
sluicing the ground with a powerful stream of 
water; but a number of companies have been 
formed to dredge the rivers for either tin or gold. 
The development which has taken place in mining, 
railways, and other public works, has led to great 
difficulty in obtaining labour. The scarcity of 
Chinese and Indian labour is now so great that not 
only is it necessary to pay double and sometimes 
treble the wages current a few years ago, but the 
scarcity has been so great that the most important 
works—railways, irrigation, roads, &c.—have been 
very seriously delayed. The Government has done 
everything in its power to relieve the situation by 
arranging direct steam communication between 
several Chinese ports and the Malay States, and 
have promised a subsidy of 5 dols. a head for 
every Chinese labourer imported by this means— 
up to a certain number—and for a term of years. 
Similar arrangements have been made for the in- 
troduction of Indian labour, and very good terms 
offered as regards wages, &c., but although the 
Chinese have come’in hundreds of thousands, with- 
out any special legislation, the poor of British India 
seem to prefer starvation at home. 

The Malay open lines of railway gave a revenue 
of 1,722,474 dols. in 1899 against 1,394,720 dols. 
received in the previous year. Comparatively 
few miles of new line were opened for traflic, but 
work was advanced all along the extensions, of 
which some particulars are given in the report, but 
into which we need not enter, as there are no 
special engineering features connected with them. 
The results would have been better had it been 
possible to get even a fair force of labour on the 
work. With tin at its present price, and immigra- 
tion almost at a standstill, it is impossible to get 
labour for public works, or planting at anything 
like a reasonable price. The Resident-General has 
suggested the raising of a further loan of 500,0001., 
and the construction, at the cost of about one mil- 
lion sterling, of a section of about 175 miles of 
railway from Seremban in Negri Sembilan (the 
terminus of the sanctioned extensions) to Johore 
Bharu, whence a short crossing by ferry steamer, 
and the Singapore Railway would take passengers 
from Penang right down the Malay Peninsula to 
Singapore. The growing prosperity of these States, 
their financial position, the present price of tin, 
and the approaching completion of the railway con- 
struction now in hand, make the moment pecu- 
liarly favourable for an undertaking which has so 
much to recommend it, and would confer such mani- 
fest advantages on the Malay State of Johore and 
the Colony of the Straits Settlement. 

The question of the conditions of health in such 
a country is one that is often put by those who are 
likely to settle in it, or even visit it for trade or 
engineering purposes. On this subject the report 
gives a considerable amount of information and 
shows that great efforts are being made to improve 
matters. With a tropical climate and a consider- 
able part of the country still under jungle, the 
usual tropical diseases are to be expected. The 
most prevalent are beri-beri (a kind of dropsy) 
malarial fevers, dysentery, and diarrhoea. During 
the year 1899 the general health was fairly good, 
and strong efforts are being made by the autho- 
rities to improve health conditions. The Malay 
States have supported the scheme of the Secretary 
of State for the Colonies to establish a hospital in 
London for the treatment of tropical diseases, and 





a Special Commission is now investigating the sub- 
ject of malaria, and a fully-equipped laboratory is 

ing erected for carrying out the researches, and 
this institution is likely to attract workers from 
distant quarters. These various efforts may be 
expected to achieve results valuable to humanity, 
and especially valuable in the treatment of tropical 
diseases. The Malay States have prospered ex- 
ceedingly, and no better use can be made of some 
of the resources which have accumulated than a 
scientific and sustained research into the causes, 
and, if possible, the means of preventing and curing 
the scourges which have hitherto made life in the 
Malay Peninsula somewhat difficult to endure. 
Education, legislation, and administration are all 
receiving attention, so that the country presents 
many points of interest, not only to the engineer 
and the merchant, but also to the thoughtful 
student of sociology. 





NOTES. 
WorkmMEn’s CoMPENSATION. 

We publish elsewhere the reports of some in- 
eae cases under the Act of 1897. One would 
have thought that the treatment which this 
measure has received during the last two ‘‘ legal” 
years would have sufficed to set at rest the difliculties 
which have accompanied its interpretation; but 
cases without number still seem to reach the 
Court of Appeal. Of those which we report in 
another column, that which deals with the mean- 
ing of the word ‘‘ scaffolding,” as used in the Act, is 
the most extraordinary. A plasterer erected a series 
of trestles inside a room for the purpose of work- 
ing at the ceiling ; the question being, of course, 
was this a scaffolding within the meaning of the 
Act? The arbitrator, who heard his claim for 
compensation, decided that he was not entitled to 
the benefits of the Act, and he was upheld in the 
Court of Appeal. As it stands, there is nothing 
very remarkable about this decision ; but when we 
turn to the case of Maude v. Brook [(1900) 1 Q.B., 
575] we find that ‘‘ loose trestles, with boards laid 
across them to enable plasterers to get to the top 
of the walls and ceilings of a room” were held to 
be a ‘‘ scaffolding within the meaning of the Act 
by another of the judges to whom the manipula- 
tion of the Act is in the first instance entrusted.” 
This extraordinary anomaly arises from the rules 
which ascribe the final determination of questions 
of fact to the County Court Judge or the arbi- 
trator, while questions of law may be reviewed by 
@ superior tribunal: but whether a particular 
matter is one of law or fact appears to be left 
to the taste and fancy of him who first hears the 
case. It is hoped that the reports of workmen’s 
compensation cases, which are now published 
annually, may serve to introduce some uniformity 
in the decisions of the inferior Courts. 


THe ProsrEcts OF THE SHIPBUILDING TRADE. 
When many industries are bewailing a falling- 
off of orders, and a disappearance of the margin 
between costs and selling price, it is pleasant to 
find that the shipbuilding trade has still fair 
fey og before it. As our articles on ‘‘Ship- 
uilding in 1900” have shown, last year was a 
time of great activity, and a large amount of ship- 
ping was launched. But, in spite of the many 
vessels which left the stocks for the water, there 
were, excluding warships, 443 vessels, of 1,269,919 
— tons, under construction in the United King- 
om at the close of the quarter ending December 31, 
1900. These figures show a small decrease of 95 
vessels and 36,832 tons, compared with the corre- 
sponding figures for 1899. As compared with the 
return for December, 1898, which is the highest on 
record, there is a reduction of 131,000 tons. The 
work commenced during the last quarter is ter 
than that launched, which is a very setlcioabany 
feature. There were commenced 187 vessels of 
482,734 gross tons, while there were launched 179 
vessels of 438,668 tons. In addition there were 
nine vessels previously commenced on which no 
further progress had been made. The size of 
vessels is steadily growing; the trade of the 
world becomes more and more wholesale. There 
are at present on the stocks 13 vessels of 10,000 
tons and upwards, two of 9000 to 9999 tons, 
one of 8000 to 8999 tons, 10 of 7000 to 7999 
tons, 16 of 6000 to 6999 tons, 23 of 5000 
to 5999 tons, and 66 of 4000 to 4999 tons. In 
addition to mercantile vessels, there are at 
— yards 53 warships under construction, of 
,505 tons displacement, and, if to this be added 











the vessels in Government yards, we get a total of 
65 vessels and 390,145 tons. Foreign countries are 
also busy in producing new ships. Excluding 
warships, there are under construction in France 
121,158 tons, in Germany 217,321 tons, and in the 
United States 197,888 tons. The smaller countries 
also make their contribution to the world’s total, 
even China having 8190 tons in hand, and Prince 
Edward Island 500 tons. 


THE DURABILITY OF ALUMINIUM. 

Aluminium is being used in America for the 
electric transmission of power by means of over- 
head wires, and a few miles of aluminium tele- 
graph wire have been erected in this country by 
the Post Office. There is at present very little in- 
formation as to how the white metal will stand 
exposure to our climate, although it is clear 
that it has not the durability which was once 
claimed for it. To gain further light on the matter, 
Mr. J. B. C. Kershaw has exposed short lengths 
of wire for some months on the roof of a build- 
ing at St. Helens, Lancashire, and at Waterloo, 
near Liverpool, and on Thursday, the 10th inst., 
he laid the results of his tests before the Institu- 
tion of Electrical Engineers. Samples of alumi- 
nium, in rod and wire, 2 ft. long, were supplied 
respectively by Messrs. T. Bolton and Sons, :: 
Oak-Amore Wire Works, and by the British Alumi- 
nium Company. To render the test comparative 
they were placed alongside samples of copper, 
tinned copper, and galvanised iron wire. The re- 
sults of the tests are given ‘in the following Table : 


Results of Exposure Test of Aluminiwm and other 














Wires. 
= Gain 
Composition and Form ¥ 
= Loss Remarks. 
of Sample. In Weight. | 
per cent. | 


Waterloo Set ; Ten Months. 


Aluminium rod No.1 ..| nil These 5 samples were 
. a + .18 all pitted, especially 
Aluminium wire No. 1 --| +.41 on the under sides, 
s a a | nil where water drops had 
# ne as ee collected and dried. 
Galvanised iron wire No.1, - .15 No change in appear- 
A * :, 2| — .16 Foor laa eye. a 
Copper wire No.1... | nil ws on surilace, 
Tinned copper wire No. 1..| 5 — pitted or cor- 
St. Helens Set ; Ten Months. 
os These 5 samples were 
Aluminium rod No.1 “at + = very badly pitted. 
” y cp ¥ Dirt settled in 
Aluminium wire No. 1 vs + .83 their corrosions and 
” ” 3 5 : = could not be removed 
” ” se ‘ by scrubbing. 
Galvanised iron wire No. 1 - 1.44 os corroded. Zinc 
fa ‘> » = - 2.13 Fc beg away. 
Copper wire No. 1.. | - 1.65 seer oe pend eo 
¢ a ly black, and could 
Tinned copper wire No.1.. | 1.31 not be distinguished. 








No amount of scrubbing would remove the dirt 
from the samples. The two samples of aluminium 
wire in the Table were submitted to conductivity 
and _— strength tests. The following are the 
results : 


Tests of Aluminium Wire for Conductivity and Tensile 
Si be 


yen Tensile S bh 
Conductivity : ensile Strong’ 
Copper 100. a 
Original wire 51.3 13.16 
Waterloo sample... 51.4 12.06 
St. Helens sample 46.6 11.15 


It is clear that in the acid-laden atmosphere of 
St. Helens aluminium suffers considerably. 


Tue TRADE OF THE YEAR. 


The year 1900 saw a considerable increase in 
our trade, as compared with 1899. Our imports rose 
from 485,035,5831. to 523,633,4867., an increase 
of 38,597,903). Similarly, our exports of British 
and Irish produce and manufactures rose from 
264,492,211. to 291,451,306/., or 26,959,095!. In 
addition, we last year re-exported foreign and 
colonial merchandise to the value of 63,099,2881., 
which was 1,943,159/. less than the figure of 
the preceding year. At the first glance it is 
matter for self-congratulation that our export 
trade has risen by nearly 27 millions sterling over 
that of the year 1899, which was distinctly a pro- 
sperous year. But when we turn to the details we 
find less cause for contentment, since the increase 
has been largely in the less remunerative articles 
and materials. Raw materials account for 
15,292,7621., or 56.5 per cent. Now our exports 
of raw materials consist, according to the Board of 
Trade nomenclature, of ‘‘coal, coke, cinders, and 
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fuel,” and of ‘‘ wool, sheep, and lamb.” Our ex- 
ports of the former increased last year from 
43,111,404 tons to 46,108,111 tons, or 7 per cent. 
But the value rose from 23,093, 2501. to 38,606, 4461., 
or 15,513,196/., which is 67 per cent. No doubt 
there was a large profit here to the coal owners, 
and liberal wages for the colliers, but the increase 
does not furnish the same cause for congratulation 
asif it had come from manufactures, and as if it did 
not represent another stage of the progress towards 
the depletion of our coalfields. ‘* Metals and articles 
manufactured therefrom” account for an increase 
of 5,115,907/. — that is, from 40,307,0791. to 
45,422, 986/.—and this is the most satisfactory item 
of the whole. Copper shows a decrease of about 
800,000/.; pig iron an increase of 1,213,4871.; bar, 
angle, bolt, and rod of 311,9701.; railroad iron 
and steel of 74,7771.; wire and manufactures 
thereof (except telegraph wire) of 18,2201. ; 
hoops, sheets, boiler and armour plates of 68411I.; 
galvanised sheets of 667,869/.: tinplates and sheets 
of 809,762/. ; cast and wrought iron and steel, and 
all other manufactures unenumerated, except ord- 
nance, 630,307/.; unwrought steel of 321,192/.; lead 


of 54,3131.; plated wares of 39,602/.; telegraph wire add 


and apparatus of 1,446,5911.; tin of 176,4901.; zinc 
of 13,3321. ; other articles account for 146,659. 
There were also some small decreases, but the net 
result was as stated above. Our export trade in ma- 
chinery and millwork showed a decrease of 31,5591., 
the chief losses being under the heads of agricul- 
ture, textile, and mining, these being respectively 
20,7871., 592,0301., and 168,717/. On the other 
hand, steam engines give the respectable gain of 
220,452/., sewing machines of 110,712/., and ‘‘ other 
descriptions,” 411,1287. New shipping showed a 
decrease of 588,486/. It is only during the last 
two years that shipping has been counted among 
our exports, and as it amounts to between eight 
and nine millions sterling a year, this was a 
serious omission. Shipping is the only department 
of manufacture which shows a serious falling-off 
in exports; in every other department, except 
machinery and living animals, there are increases. 
As regards imports, the increase of 384 millions 
sterling is largely composed of articles of food and 
drink, 10.6 millions; metals, 4.9 millions; raw 
materials for textile manufactures, 11.5 millions ; 
raw materials for sundry industries, 8.3 millions. 
These account for 35 millions out of the total, the 
only disquieting items being manufactured articles, 
1,905,8111., and miscellaneous articles, 852,6251. 
In the case both of exports and imports, the 
increase or decrease of quantity is not equal to the 
increase or decrease of value. During the first 
half, at least, of last year, prices were higher than 
1899, and hence an equal bulk of trade showed a 
higher value. 





WirkswortH Urean District Councit.—In view of 
the Bill being promoted by the Ilkeston Corporation and 
the Heanor Urban District Council, by which powers are 
cought to utilise the water in the Meerbrough Sough for 
the supply of those towns, the Wirksworth Urban Dis- 
trict Council have engaged Mr. Percy Griffith, Assoc. 
M. Inst. C.E., F.G.8., of Westminster, to advise them 
with reference to supplementing their present water 
supply from this source. The Sough drains the disused 
lead workings in the immediate neighbourhood of Wirks- 
worth, and discharges into the Derwent about three miles 
to the east of the town. 


BURLEY-IN-WHARFEDALE WATER Works.—The arbi- 
tration in respect of the acquisition of Mrs. Crofton’s two 
reservoirs and water rights on Burley Moor, near Ilkley, 
was concluded on Thursday last. The case is peculiar in 
its complications, and the methods of valuation adopted 
by the two parties illustrate two totally different prin- 
ciples. The claimant’s engineers assumed that their client 
was in the position of a vendor of water, with power to 
sell in bulk to competing authorities, and assessed the 
claim, which included manorial rights, at over 11,0000. 
On the other hand, the council’s engineers contended 
that there was no power to sell or even divert the water, 
but merely to impound it, up to and no further than the 
present capacity of the reservoirs, which are encroach- 
mentson a common with rights — by oo gt tion 
only, and to turn such water into the stream bed. They, 
therefore, assessed the compensation for the reservoirs 
and water rights on the basis of the rental received and 
user at claimant’s mill, amounting to about 26. or 28/. 
yearly, arriving at a total sum of 800/. or 900. only. This, 
they maintained, was the true principle as laid down by the 
Lands Clause Acts, namely, the value to the claimant at 
the time of transfer. They also denied the existence of 
competition, even if there were power to sell water. The 
umpire was Mr. T. T. Wainwright, of Liverpool, and the 
arbitrators Messrs. T. Fenwick and George H. Crowth. 
The claimant’s case was led by Mr. H. Johnson, C.E., 
and the council’s case by their engineer, Mr. Malcolm 
Paterson, C. E. 





* JOURNAL” IN MACHINERY. 
8 i To _ EpItTor or cecnnare lie 
1k, —As supplemen to my inquiry of las * 
should like pagcpeie ety we ae found “ journal ” or 


‘journey ” in an earlier work (of 1814) "e: R. Buchanan, | ¢ 


C.E., ‘‘Shafts of Mills.” On page 24 Buchanan says: 
‘* Where feathers are applied to shafts, I would prefer 
keeping the body of the shaft fully as strong as the gud- 
geon or ‘journal.’” An explanatory footnote to the last 
word says: ‘‘ ‘Journals’ or Ei cmage are gudgeons sub- 
ject to torsion.” This restriction of sense, although dif- 
ferently stated, agrees in effect with that found in other 
works before 1850, which define ‘‘journal” as ‘‘ that 
portion of a shaft which revolves on a bearing or support 
situated between the power applied and the resistance,” 
since this would be subject to torsion; but it throws no 
light, so far as I can see, on the origin of the name, except 
to suggest that it arose in Scotland. 
January 16, 1901. James A, M. Murray. 








PRODUCER GAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have read with some interest the paper of Mr. 
Humphrey on the process of gas making introduced by 
Mr. Mond, his a If Mr. Humphrey can supply 
answers to the following questions he will contribute 
evidence of greater value than any that has so far been 


uced : 
1. What has been the saving of the system a to 
the steam boilers of Messrs. Brunner, Mond, and Co. ? 

2. Has the system been extended to all the steam 
boilers of the same firm ? 

3. How many steam boilers are now fired with gas 
from the Mond apparatus ? 

4, What is the actual financial advantage realised by 
the application of ~ from the Mond apparatus to the 
chemical furnaces of Messrs. Brunner, Mond, and Co. ? 

5. How many applications of the Mond apparatus have 
been tested within the last ten years ? 

Faithfully ee 
AS. 








FOREIGN COMPETITION. 
To THE EpIToR OF ENGINEERING. : 

S1r,—At the present time one cannot open an English 
daily paper, or any other English periodical, without 
finding articles, leaders, or letters to the Editor, concern- 
ing foreign competition. For my part, I am very glad to 
see this question form the subject of controversy; 1t 
deserves to be looked into fully, owing to its importance, 
Unfortunately, some writers do not seem to go the right 
way to bring about a change for the better. Among 
these I should place ‘‘ A Steel ope ye oe whose letter to 
the Editor is given in the Times of the 9th inst. h 

As long as British manufacturers are content to remain 
in their state of splendid isolation (splenetic isolation, 
it might often be called), British industry will certainly 
go on drooping. Talk about the ‘‘ unreasonable and 
stringent specifications to which British steelmakers are 
obliged to work!” Does “Steel Manager ” refer to 
British specifications? If so, supposing there are reall 
such things as unreasonable and stringent British specifi- 
cations; what are they, in number and in stringency, 
compared with those that Continental steel works have to 
put up with? Continental steel works have also to 
comply with many more exactions on the part of inspectors 
than do British steel works. 

Take rails, for instance. Does ‘Steel Manager” roll 
them ? Has he ever had to make rails according to a minute 
French railway specification, one of the numerous clauses 
of which is the following: A piece to be cut out from the 
head of the rail, to be forged in the shape of a chisel, the 
chisel to be tempered, and to be suitable either for chip- 
ping pieces off the remaining portion of the rail, or for 
chipping cast iron? How long is it since the Cumber- 
land rail mills have special machine-tools to ‘‘fraise” the 
ends of rails, according to foreign requirements? Have 
they any of these special tools? It is all very well for 
English rail-makers to say to aren 4 railway companies 
that the rails used on every British line are simply sawn 
at ends; this does not take. The British commercial 
spirit and energy—provided there are any left—ought to 
revolt at the idea of getting up such an excuse to shirk a 
clause in a specification. I know perfectly well it is 
absolute nonsense for, say, Spanish railways to insist 
upon having rails machined at ends, whilst the ballast on 
the lines remains all hills and dales, to be repaired 
“‘majiana.” But, if British rail-makers want to keep the 
trade, they have gs 4 to grin and bear it. Why should 
they complain in this instance? Cannot they take the 
cost of machining the ends into account in fixing 
their price? The fact of the matter is that the 
were years before they put down the machine-too 
for the work—if they have done so even now—thinking 
to shuffle out of it somehow. As regards, now, inspec- 
tion: It is a fact that British inspectors pass (?) 800 tons 
of rails in a day, while a French inspector onl passes 
80; and I can quite understand that ‘‘Steel _ ager 
would very much fer to have to deal with British 
inspectors exclusively ; in this case he might not, perhaps, 
complain so much of foreign specifications. On the other 
hand, the foreign inspector will not depart from his 
cahier des charges by one iota, and acts, on the Continent, 
exactly as he acts in England. When an English rail- 
maker does not care for a job under such conditions, let 
him decline it. But why could not he accomplish what 
Continental works do? The fact is that he has not been 
used to it ; his task has been made too easy, and he has 
lost all will-power in this respect. Ay 

Take tyres also. The French conditions of test are 





drastic in the extreme ; but the French works fulfil them. 
My opinion had always been that French tyres must be 
better than English ones. They perhaps are; but the 
English ones, or some of them, at least, must be good. 
For example: In December, 1897, while walking to and 
ro on the platform at Victoria Station, Sheffield, I 
noticed that one of the driving wheels of a passenger 
engine that had just run in the station was cracked at 
three places in the rim. I called the attention of the 
driver to it, and he simply replied: ‘‘Oh! that’s all 
right ; the tyre holds it tight enough.” That was, of a 
certainty, a splendid tyre. On its holding out depended 
the safety of thousands of gers. hee — 
far and wide that it did hold out, and is, perhaps, holding 
out still now, and try, on the strength of it, to get buyers 
of tyres to amend their specifications and inspectors to 
be a little remiss in their exactions as regards tyres 
Tyres would not require so much ection on sound 
wheel centres! But what of the British manufacturer 
who supplied the wheel centre in question! What also 
of the inspector of rolling stock! The axle should, in 
justice, have part of the praise that is bestowed on the 
tyre in this instance, though it only did its duty in hold- 
ing out also, 

hat are railway axles but a kind of driving and inter- 
mediate shafts, required to be manufactured with all the 
care and attention that surround the manufacture of 
stationary and marine engine shafts? In this branch, 
also, British works are most well off. 

As long as there are managers who look at the foreign 
competition question in the same light as “Steel 
Manager ” does, British industry is bound to turn in the 
same old groove, and a competition will continue 
to grow upon England. For my part I see but two 
ways out of the difficulty : (uw) To submit to the exactions 
of foreign buyers and to work up to these exactions when 
necessary. (b) ‘‘ Steel Manager” to combine with all 
other British managers to write out new specifications for 
all steel products, and get them agreed to by all foreign 
buyers ; in the meantime, the combine of managers to 
follow strictly the (a) method of acting. 

Foreigners do not decline to be bound to any clause, 
they have been brought up to the cracking of hard nuts 
in the steel industry ; they would certainly consider it a 
rest to have to manufacture steel products in British 
specifications and inspection. Our foremost engineers 
who went abroad for material — did it because they 
had to get what they wanted, and if they waived certain 
clauses, I suppose they knew they could do so. ‘‘ Steel 
_— ” does not want to be dictated to by engineers. 
No; but “Steel Manager,” though a savant, is also a 
seller, and works for a living ; he must sell to keep his 
works going. Engineers who do not dictate to steel 
managers are not worthy of the name of engineers. Why 
should ‘‘Steel Manager” be put out at the fact that 
engineers know what they want, and see that they do get 
it. ‘Steel Manager” always buys the identical thing 
he wants, or does he when he wants, say, a suit of 
clothes, submit to being dictated to by his tailor? 

‘Steel Manager” defends also British plant. This is 
one of the last things I should defend in the matter. 
He has, no doubt, never seen English sheet mills, the 
motive engines driving which are ‘about a century old, 
fitted with wooden beams, the whole rickety arrange- 
ment placed in open air, ex to rain, snow, and all 
samples of English weathers. I venture to say that if 
George tar pres and James Watt came to life again 
and visited some British works, after calling on several 
Continental ones I know, they would be very much more 
afraid of foreign competition for England than I am, 
and this ia not saying little. 

The French say England is twenty years behind the 
Continent as regards industry. This, of course, is 
exaggerated. Let us say, for the sake of argument, that 
England is only one year behind the Continent: can the 
most optimistic British critics deny it, u facts? Is it 
not a pity that England, the spoiled child of Nature in 
mineral wealth, should be in any way backward? And 
that she is so—be it of little, be it of much, matters not-— 
is an absolute fact, patent to all the world. 

The worst of it is that British works, in their dogged 
and plodding way, will not take in the state of affairs as 
it really is now; they seem to be waiting for a calamity, 
and, as I say above, the situation is not improved by 
some writers. 

It seems to me that were I to have to enter into a con- 
test, I should picture to myself my opponent as being 
endowed with all the advantages over me that modern 
science and experience can give, much better in efficiency 
than my means, very poor, in my eyes. In sucha frame of 
mind, but in going in with a will, I should stand a much 
better chance to win than would be the case were I to 
set at nought my opponent’s means. Hritish masters are 
at the present time simply saying to each other: ‘‘ Nobody 
in the world can beat us, for nobody is equipped like we 
are, and nobody has the advan we ” and so 
forth. In my opinion this is the saddest part of the 
situation. 

Steel yon would, no doubt, like a remedy to be 
inted out to him. I cannot pretend to be able to hel 
im in this. Let him open his eyes and see for himenll. 
He knows, and all managers know also, or should know, 
how his cost prices are made up, and what he can sell at, 
and can find out better than any outsider where the faulb 
lies in each case. Besides, he objects to be dictated to, 
and this would render the task a difficult one, even for an 

outside adviser. 

I feel as keenly as ‘‘Steel Manager” does on this sub- 
ject ; I hope he will not consider me an advocatus diaboli. 
Like him I have moderated i g language, though I have 
found it extremely difficult, 1 must say, in writing the 





above, to keep from — some adjectives, in which the 
English language is so rich. 
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British works have gone to sleep; they have only to| “‘ peace of mind”—that restfulness that enables a man to a = 1.085 ; ; 
wake up and show pluck. continue working until he is seventy-five, mainly because b = yhs >V is expressed in feet per second. 

** Steel r” would, no doubt, also make the| the doing of the work is his daily delight. i c= ste 
following objection: England, lately, wanted guns, and} When England alters her customs b uelching the} 1, thde cose 
ae eee on = ro oe Fa account — ae cen he reg and = oe “9 rif workers av 648V4e0¥" 

if not wort are fa in ose we could | in the trams, trains, steam’ and on the side walks as} @V _ = 

ao lf a d the washed citizens of the State, the dignified respectable| 1 Me % Where M = mass of cycle 


make in England. I myself have not yet been able to 
find out what is the exact state of matters as regards these 
Continental guns. Let me hasten to state, however, in 
reply to this possible objection, that England bought the 
— in question from a German manufacturer of solid- 

rawn steel — who has only recently started the 
making of guns. The Continental firms who could have 
—— England with good guns, strictly declined to 

0 80. 

I remain, Sir, yours faithfully, 
ANGLOPHILE. 
Paris, January 10, 1901. 








YOUNG ENGINEERS. 
To THE EprToR OF ENGINEERING. 

S1r,—I now desire to ps on ery the remarks contained 
in my letter which you published on page 712 of your 
issue of November 30. The seemingly small matter of a 
bucket of water and a clean towel for each workman’s 
use before he leaves the workshop is just the alteration 
in English workshop customs that will, if promptly 
adopted, save our manufacturers from absolute over- 
whelming and ruination by ‘‘the better methods” of 
American manufacturers; not that workmen in the United 
States are in any manner coddled—quite the reverse. The 
trend of United States thought in relation to labour of 
every kind has been entirely different to that of England. 
The vast continent 100 years ago as a Republic honoured 
labour, dignified labour, mainly because of lack of accumu- 
lated capital ; the worker was then, as now, the dignified 
citizen. There was not then any lounging middle 
class ; or, worse still, what we know and see day by 
day, and know here as ‘“‘The lower middle class,” 
a set of people with all sorts of prejudices inst 
each other, and against the actual worker, but with less 
intelligence than the average mechanic. It is this 
section of English society that must be either developed 
upwards or squelched out entirely, as of the past, and 
not suited for the present or for the future. I have 
no wish to hurt the feelings of ‘‘ Lucifer” by presuming 
that he is a member of the *‘ lower middle class ;” never- 
theless, he appears to view life somewhat from their 
standpoint—namely, that to be an actual worker, and not 
& manager, is, and must of necessity be, a position so 
utterly degrading, so completely ostracising, that the 
young man who sees no other opening for his dail 
gies after training as an engineer, should meditate leaving 
this common miserable world, filled with common people, 
and prepare for the quickest way of showing by self- 
execution that your average ‘‘lower middle-class English” 
are too proud to work and too ignorant to be fitted for 
any position of supervising those who do work. ; 

Returning to my personal experience, after passing 
from the position of workman to that of draughtsman, 
foreman, engineer of works—all within eight years— 
under one firm, who advanced me without my asking (or 
wishing, in many cases, for the extra responsibility), I 
found myself, at the age of thirty-two, engineer-in-charge 
of a works at a salary of 150/. a year. Now, those 
people had from me accumulated experience, technical 
expertness, and the willingness and pleasure to 80 
employed ; but the market price was 3/. a week ; and let 
me tell ** Lucifer” that there are still plenty of good men 
and true to be obtained for 3/. a week. It is not a fortune ; 
but many a man who left it to start on his own account 
has seen cause to wish that he had seen suffivient scope 
for a 20 years’ work under a good, sound firm, rather than 
commencing to compete, and by such ys ogee tend to 
still further reduce the market price of labour. 

I now come to personal experience in the professional 
classes. The Chamberlain Act of 1883 was the direct 
cause of my leaving factory work and taking to what is 
termed professional business; and seeing that I have had 
sixteen years’ daily personal experience, my knowledge 
should be of service to the class of readers for whom I am 
writing—namely, those young men that are to me, and, I 

resume, are also to mosi: middle-aged men, a source of 
Baily delight. We can remember exactly where we were 
at their and how the world looked ; therefore, we 
can sympathise with the te | in a practical manner by 
pointing out what they should try to avoid, and what 
try to achieve. My experience in relation to the profes- 
sional classes is that the struggle for a mere existence— 
food, clothing, and house-room—is greater in England 
than it is among the skilled workers. The skilled worker 
with 40s, a week is richer than 75 per cent. of the pro- 
fessional classes. Usually the mechanic with 40s. a week 
can keep out of debt, but the professional classes do not 
keep out of debt, because the;’ cannot. Now, take the 
patent attorneys of England as a class, what would a 
ttern-maker, a blacksmith, or a bricklayer, each earn- 
ing 40s. a week, think of a fellow worker who, on Mon- 
day morning, simply because he was out of employment, 
offered his services, advertised his services, at 20s. a 
week? Now, that is just what the English patent 
attorney who knows his market value, and the market 
value agreed on among all the other attorneys, has to 
contend with. The same applies to consulting engi- 
neers. The same with architects. All this tends to prove 
that, providing each workshop was made a pleasant work- 
ing place, and providing the workers were encou to be 
true to themselves, to their employers, and to the com- 
munity, by doing true work for the pleasure experienced 
in doing such work ; then all the young men now i 
their business as engineers can look forward to 
true usefulness, considerable happiness, and, at least, 


ener- | 


1 
a life of | Prof 


backbone of the country, then there will be noneed to fear 
American competition ; but unless the reform is taken in 
hand in — and vigorous manner, England will soon 
be a fourth-rate nation in relation to production. Merely 
a country filled with persons who have amassed riches, 
and who settle down here to spend their riches. The 
only workers then needed will be the shippers, receivers, 
and the distributing classes. 
Yours, &c., 
ANGLO-AMERICA. 





CEMENT IN CANADA. 
To THe Eprror oF ENGINEERING. 

Srr,—I send you herewith Table of tests recently made 
in this office of various brands of Portland cement, all 
made by the same engineer. 

I have numbered the various cements in what appears 
to be their order of merit, combining fineness of grinding 
and tensile strength at end of three months. 

This shows that three Canadian cements rank first, then 





: and rider in pounds. 
This, with the same limiting condition as before, gives 





a 
9 J4ac_—P 
[ tan Ei A 4} 
V/4ac— & J4ac — B 


The maximum value of T, as given by this equation, is 

equal to 
M b T b 

= a on, oe 
g Fecal i Jfacb? 

Taking a specific case, M = 180 lb., V = 44 foot- 
seconds, or 30 miles per hour, we get T = 113 seconds ; 
and for an infinite velocity T = 150 seconds nearly. 

8S. D. Carotuers, A.R.C. Se. I. 

Devonport Dockyard. 

[P.S.—It might be observed that very few cyclists 
could keep afloat at a rate smaller than 1 ft. per second, 


seconds. 


CANADIAN Paciric RAILwAY.—CEMENTS TESTED FROM May, 1899, To Present Dates. 





























Montreal, December 15, 1900. 





BICYCLES. 
To THE Epitor or ENGINEERING. 

Si1r,—In your issue of November 30, e 712, an inte- 
resting letter appears on the greatest time a bicycle can 
keep afloat without pedalling. 

Your correspondent states that 

F=W(a+bV +c V%), 
where F is in Ib. ; W = weight of rider and cycle; and 
V = velocity in miles per hour. From this he arrives at 
the formula: a aos 
T = .tan—! V Jfac-B 
bV + 2a 


_ I confess I cannot agree with this formula ; for, accept- 
ing the units given above, we get: 
_W(at+bVicV’), 

a ae 


9 lan oe 


acceleration = 
Mass 
or 
@dV__ W(a+bV+cV) 
aT M 


g(a+bV +c V2). 


Integrating this equation, and remembering that if 
V = 0 then T = 0, we get: 


“ 














T= 


g N4ac-¥ 
[ tan EE iti ie , | 
Jtac-B ™ J/fac-12 


N.B.—It must be carefully noted that g must be, 

expressed in mile-hour units; this seems a somewhat | 

clumsy system of units, and leads to want of definiteness. | 

I find from curves worked out by Professor R. C. | 

Carpenter, as shown in your issue of August 26, 1898, | 

= 279, that the resistances can be expressed in the | 
rm : 


R=g(a +bV +c V2) poundals. 


* : 
where a, 6, and o are constants for any particular bicycle 
and rider ; a and } seem to be functions of the cycle and 
load, and c depends on the surface ex to the wind. 
essor Carpenter’s curves, when reduced to the dyna- 








mical system of units (in foot-seconds), give : 


extent 
ness of any article 
the demand for it. Account must, at the same time, be 


ta 
to 





























24 So | With BoumME HAMMER. Wirnovt BouME HAMMER. Bax | RESIDUE ON 
| Oo | & da] = Steves. 
> | Bie i ia — ed ee Hw, ge 
» Brand of Cement. 3 .| 1 Day in | 1 Day in | 1 Day in | 1 Day in | 1 Day in | 1 Day in | & 5 
Be | Ese] Air, 6 | Air,28 | Air,3 | Air,6 | Air, 28 | Air,3 | FS | 10,000 | 32,400 
ms ° 5 3 | Days in | Daysin | Months | Days in | Daysin | Months | 34 | per per 
Pte =2 5) Water. | Water. |in Water.| Water. | Water. | in Water. | 7% | Sq. In. | Sq. In. 
Ib. per | Ib. per | Ib. per Ib. per | Ib. per Ib. per | per | per 
| eq. in. sq. in. sq. in. eq. in. £q. in. q.- in. | cent. cent. 
9 | A (English) .. .|3tol oo | geo” | See 28 77 104 Good | 15 | 
11/ BC 4 - 3,1) 90 | g69 211 47 64 67 ‘oe 2 
wijc( ,, 182) m4 | 20 218 | oe) ae 130 py ae 
SS ae ee J3'a] 18 | 190 | 245 62 83 111 ots | 
5 | E (Canadian) . 3,,1| 128 214 | 298 58 82 124 ae ie) 
OE? ae $54 74 147, | ~=—s 150 16 37 64 ay |) 
mig? —... . >. 3,,1| 133 | 205 | 189 40 | 80 109 od ge 
Tt ete 13,1] 210 279 | «= (282 a. | aa 118 cu Roa ap 
Ui f Qe ae 1231] ° 38 233 | 806 9 | 195 130 ery eee Noe 
7 | J (German) .. ‘}34] 197 165 96 | 45 | 91 91 on 
To ae ee .{3,,1] 148 257 299 66 90 124 Mads Sings ae 
3 | L (Canadian).. 8,,1| 275 27 282 99 119 159 a =| a2 
Sim 5.71) 2 235 | 249 58 80 | 116 * ae fae 
Bw) NC {8n1) 98 | 186 | 180 | 37 | 48 67 Se i Se ie | 
| | | | 
| P ° e 
a German, then two Canadian, then a German, then the | or, roughly, # mile per hour; in that case the resulb 
four English cements, and lastly two Canadian brands. | obtained above becomes, for maximum time : 
This list may interest some of your home manufacturers, M.2 
as it explains how German and Canadian cements have ee e - 
almost entirely taken the place of English cements in 9g. V4ac-B 
Canada. 2cVibd 2e+b 
Yours truly, ta.—! ——__—_——- > tan ————_—_—___ | = 
H. Irwin, N4ac-? V4ac-B 
Assistant Engineer. 100 seconds (nearly). 


_ The question of greatest distance might prove equally 
interesting. 

It will be seen in this equation that the time depends 
on M, and, on consideration, this ought to be so; for if M 
is increased, then, doubtless, c would increase, and also a 
and 6 would vary. The case given by Professor Carpenter 
seems to be for a joint mass of 180 Ilb.—S.D.C.] 





Our Ratts Aproap.—We have now complete in- 
formation with regard to the exportation of British rails 
in 1900, and the results disclosed must be regarded as not 
very encouraging.. The shipments for December were 
29,922 tons, as compared with 38,813 tons in December, 
1899, and 27,457 tons in December, 1898 ; while for the 
whole of 1900 the te exports were 373,774 tons, as 
compared with 471,774 tons in 1899, and 476,047 tons in 
1898, The exports for the 10 years ending with 19(0, in- 
clusive, come out as follow : 


Year. Tons. Year. Tons. 

1891 552,507 1896 .. 681,249 
1892 377,753 ae 579,983 
1893 461,709 1898 .. 476,047 
1894 331,850 1899 .. 471,774 
1895 347,313 1900 ee 873,774 


The exports have, accordingly, made no progress during 
the last ten years. When we extend the comparison to 
the five years ending with 1890 inclusive, the results dis- 
closed are still more discouraging, the exports for 1886 
having been 527,130 tons; for 1887, 771,722 tons; for 
1888, 713,781 tons ; for 1889, 757,935 tons ; and for 1890, 
732,637 tons. We thus arrive at the startling fact that 
our last year’s rail exports were less than half those 
effected in 1887. The yearly value of our rail exports for 
the last ten years comes out thus : 


Year. — Year. Value. 
£ 
1891 .. 2,780,729 1896 .. 2,594,357 
1892 1,662,332 1897 2,671,745 
1893... 1,921,157 1898 .. 2,178,665 
1894 1,309,231 1899 .. 2,311,200 
1895 1,432,911 1900 2,374,559 


A compensation for the diminution in last year’s exports 
was accordingly o in the better prices euliend. 
The a rates current for rails also explain to some 

the falling-off in last year’s exports, as the dear- 


has, of course, a tendency to reduce 


he increased foreign competition which has now 
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300 HORSE-POWER TRIPLE-EXPANSION ENGINE. 


CONSTRUCTED BY MESSRS. ESCHER, WYSS. AND ©O., ZURICH. 











WE illustrate above a 300 horse-power vertical 
triple-expansion engine constructed by Messrs. Escher, 
Wyss, and Co., of Zurich, and which formed one of 
the exhibits of that firm at the recent Paris Exhibi- 
tion. Its principal dimensions are as follow: Cylin- 
ders, 320, 520, 800 millimetres (12.6 in., 20.5 in., 
31.5 in.) in diameter; leogth of stroke, 450 milli- 
metres (17.7 in.). The engine is built for direct 
dynamo driving, and running at 175 revolutions with 
a steam pressure of 12 or 13 atmospheres, will de- 
velop from 260 to 300 horse-power. The cylinders 
rest on cast-iron standards and steel columns, bolted 
to the bedplate; the high - pressure cylinder lies 
between the two others, an arrangement which makes 
the valve gears easily accessible. All the three 
cylinders are jacketed ; live steam circulates in the 
jacket of the high-pressure cylinder, receiver steam in 
the two other jackets. The steam admission through 
the Rider piston valve of the high-pressure cylinder is 
internal, so that the stuffing-boxes are only exposed 
to the pressure of receiver steam. The low-pressure 
and intermediate-pressure cylinders have Penn flat 
tlide valves, balanced by an equilibrium piston. The 
spring governor is horizontal, and is not loaded. By 
manual adjustment of the governor, which is driven 
by a steel link chain from the engine shaft, the 
speed can be varied by + 5 per cent., without im- 
pairing the uniformity of motion. The shaft is of 
one forging with the three cranks, which are placed 
at angles of 120 deg. It ends on the one side in the 
coupling flange for the dynamo; under the low-pres- 
sure side of the engine stands, below the floor, the ver- 
tical single-acting air pump with injection condenser. 

The lubrication is central. The engine will start at 
any crank position, the three cylinders being fitted 
with special valves, through which steam can be intro- 
duced direct from the boiler. 





Roven Tramways.—The revenue of the Rouen Tram- 
ways Company in the first eleven months of last year was 
75,752l., as compared with 70,774/. in the corresponding 
period of 1899, showing an increase of 4978/. 











INDUSTRIAL NOTES. 


Tue condition of things in connection with the Taff 
Vale Railway Company and their employés indicates 
that further trouble is brewing, and that possibly the 
dispute will eventuate in another strike. The recent 
statements put forth by the general manager on the 
one hand, and the reply of Mr. Holmes, organising 
secretary for South Wales, on the other, do not en- 
courage the hope of any satisfactory mutual arrange- 
ment. The two points insisted upon by the men are: 
(1) That the company continue to employ the large 
contingent of free labourers imported during the strike ; 
and (2) that the conciliation board, said to have been 

romised under the agreement effected by Sir William 

homas Lewis, has not been established. The manager, 
Mr. A. Beasley, does not deny that some of the im- 
ported men have been retained, the total being 79, 
while 206, who were willing to leave, have been sent 
back to their homes. But he adds that every re- 
instated man has been appointed to his old position at 
not less than his old rate of wages, while the imported 
men have been placed at the bottom of the respective 
grades. He urges that it would be unjust to dismiss 
those who are retained, and, moreover, that they are 
required to fill up vacancies. As regards the estab- 
lishment of a conciliation board on the lines suggested, 
he declares that the directors of the company never 
ledged themselves to a scheme, the details of which 
had never been before them. He rather suggests that 
one principle of the scheme—freedom of contracts—is 
being violated by the action of the men. Mr. Beasley 
charges the men, or the leaders, ‘‘ with having made 
many mis-statements ;” and he declares that the wages 

aid and conditions of service are generally more 
avourable on the Taff Vale Railway system than 
they are on the majority of the railways in the 
kingdom. He expressly declares that the directors 
cannot consent to discharge the men who, in a critical 
moment, were called in to help the company ; and 
further, that these men deserve every consideration by 
the board. This, then, is the declared attitude of the 
directors. 





The reply of Mr. Holmes, the organising secretary 
for the district, quickly followed. indent. it would 
have been better had the reply been delayed, so that 
the general secretary, if not the council, might have 
considered it before it was issued. Hecharges Mr. A. 
Beasley with having stated ‘‘a deliberate untruth.” 
This language is not conducive to peaceful negotiation, 
and for a trade-union official to use such language is 
most unwise. One says of the other that ‘‘ many mis- 
statements” have been made; the other replies that 
a ‘misleading statement” has been put forth; both 
of which may be allowable in a heated controversy ; 
but beyond that neither ought to go. Heated lan e 
is not conducive to a good understanding, and ought 
to be avoided, and especially by those who, presum- 
ably, will be negotiators in the court of conciliation. 
But the worst of it is that Mr. Holmes regards the 
manager’s statement as a challenge, and he hastens to 
accept it, even before the matter has been before the 
council of the union—more, even before the terms of 
the two statements are in the hands of the general 
secretary of the union. He contends that the manager’s 
statement makes it clear that it is the intention of the 
company to ‘‘keep the ‘blacklegs,’ and to refuse a 
conciliation scheme.” This he regards as ‘‘ a declara- 
tion that they must fight.” The two versions of the 
hard dry facts upon which each respectively relies are 
so absolutely at variance that it is difficult to reconcile 
them. This ought not to be. There may be diver- 
encies as to interpretation ; but two opposite sets of 
acts cannot be reconciled. The rights, or the wrongs, 
of the matters in dispute are questions for the parties 
thereto; but as regards the facts, they ought to be 
clear, or how could a conciliation board deal with 
them. It is deplorable that some method of peaceful 
solution cannot be tried. It is not as though we had 
no experience in this connection. To go no further 
than a railway dispute, the North-Eastern tried such 
a method, and it was a success. The Board of Trade 
might try to bring about some modus vivendi so as to 
avert a possible dislocation of traffic, and aid in the 
promotion of conciliation. 





The January report of the Friendly Society of Iron- 
founders in its review of the past year says: ‘‘ Speak- 
ing retrospectively, it cannot be said that the year 
just closed has been one of adversity from a trade 
point of view ;” but it adds that it was not so good 
as 1899 for the particular industry which the report 
represents. At the end of January, 1900, there were 
on donation benefit 356 ; in February the number fell 
to 326; but in the —— months of the year, 
with the exception of May, the number steadily 
increased until, at the close of the year, the total had 
reached 1009, or a mean average of 515 per month for 
the year, being at the rate of 2.8 per cent. In 1899 
the mean average was only 307, or 1.7 per cent. in the 
year. From these figures it is argued that the pro- 
spects of the present year are not so good as hoot a be 
wished. During 1900 the net gain in members was 
386, as compared with 676 in 1899; the increase in 
funds amounted to 15,480/. 13s., or about 9000/. less 
than in 1899. The cash balance at the end of 1900 
was 107,0487. The members are cautioned against 
the inducements offered to moulders by American 
employers, and they are told that any violation of the 
rules of the North American Iron Moulders’ Union 
will be regarded and treated as if the same occurred 
in the United Kingdom. A special levy of 3d. per 
member is being voted upon for the laceworkers of 
Calais. The total number on the funds on January 1 
was 2558, increase over the previous month of 296. 
Of the total, 1009 were on donation benefit, increase 
236: on sick benefit 482, increase 2; on superannua- 
tion benefit 906, increase 8. Unemployed, but out of 
benefit, 147, increase 40; on dispute benefit 14, in- 
crease 10, The cost per week was 861/. 14s. 4d., or 
over 11}d. per member per week. The returns of the 
state ot trade are far from being assuring. In 99 
places, with an aggregate of 13,801 members, trade 
was from very good to moderate; last month these 
descriptions applied to 110 places with a total of 
15,320 members. In 29 places, with 4556 members, 
trade is described as from declining to very bad ; the 
previous month that description only applied to 16 
places, with a total of 1994 members. This indicates 
a serious decline so far as the present outlook is 
concerned. 





The January report of the Associated Iron Moulders 
of Scotland states that there is no improvement in 
trade, but it is hoped that there will be improvement 
as the days lengthen. It states that the continued 
disturbance in South Africa and the advance in the 
Bank rate both operate adversely to trade. The cost 
of benefits increased in the month, idle benefit alone 
amounted to 1363/. 9s. 2d., superannuation to 
8781. 5s. 4d., and funeral benefit to 535/., but the 
time covered exceeded the calendar month. The 
aggregate receipts exceeded the expenditure by 
686/. 18s, 6d., the former amounting to 3855/. 63. 6d., 
the latter to 3168/. 8s. The total funds, or balance to 
start the year with, were 67,352/. 18s. 6d. Financially 
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the society did well in 1900, but there was a de- 
crease in the membership. The representatives of 
the Employers’ Federation and of the union have been 
holding conferences with respect of wages, the em- 
ployers requiring a reduction of a farthing per hour 
in time wages, and 24 per cent. in piecework prices. 
After fully considering the employers’ proposals, the 
executive of the union, in consultation with the local 
delegates, agreed to the reduction providing that it 
dated from March 1 instead of from the commencement 
of the year, subject, however, to a further conference 
on the subject on February 13, and to the condition 
that such reduction did not apply to Ayrshire or 
to the Falkirk Burghs. The employers proposed 
February 1 instead of March 1 for the reduction. 
Tothe other two points they were opposed. The 
whole question is now submitted to the vote of 
the members to learn if they will empower the execu- 
tive to give notice that they cannot accept the em- 
loyers’ terms, and give the executive power to act. 
he disposition seems to be in favour of a refusal 
of the terms offered by the employers, unless it can 
be ‘shown that trade is in a worse condition than 
it was on December 19, 1900,” when the last conference 
took place. With that view the men’s representa- 
tives proposed February 13 for a further conference. 
The figures in the present report indicate that trade 
is not now so good, but it may improve by that date. 





The report of the Amalgamated Society of Car- 
penters and Joiners is not quite so encouraging as that 
of the same date a year ago. The total number of 
members at date was 65,355. Of that total there were 
on donation benefit 2350; on sick benefit, 1218 ; and 
on superannuation benefit, 955. The state of trade, 
as given in the returns, is very variable, from very 
good to very bad. In the Australian Colonies, in 
35 branches, only one states trade is bad—Coolgardie, 
West Australia. Inall the other districts the descrip- 
tion is good, fair, or moderate. In South Africa it is 
represented as improving, or fair, in Cape Town, 
Durban, Pietermaritzburg; and bad, very bad, or War 
on, in all other districts. In Canada employment is 
regarded as fair in six districts and moderate in three. 
In the United States trade is represented as bad, or 
very bad, in four districts, three of which are in the 
State of Illinois. In the other 39 districts trade is from 
very good to moderate. In Scotland and Ireland, 
cspecially the latter, trade is far from being good as 
compared with 1899, and the earlier part of last year. 
The variable reports from English and Welsh districts 
indicate a falling-off in employment in numerous 
centres of industry. Strikes are on at Belfast, Brid- 
lington, and St. Helens, for better conditions of labour, 
and at Blackpool, Birkenhead, and St. Ann’s, in re- 
sistance of what are deemed encroachments upon 
rights and privileges which the men allege that they 
have long saleyed. It would appear that the union 
is determined, as far as it is able, to insist upon manu- 
factured joinery being made under fair trade union 
conditions, else they will refuse to fix it. The union 
has been making inquiries in districts out of the United 
Kingdom where such is manufactured, with the view 
of future action. From the Table given it appears 
that the following hours per week are worked in 20 dis- 
tricts: In 13 districts, 60 hours per week; in one, 
58 hours; in four, 54 hours; in one, 53 hours. A 
memorial has been sent to the Secretary of State for 
Foreign Affairs to give information in consular reports 
as to the manufacture of joinery. 





The secretary of the Durham Miners’ Association, in 
the monthly circular for January, reviews not only 
the ome year, but briefly also the Nineteenth Century. 
In the past year, 1900, there were advances in wages, 
in February 5 per cent., in May 74 per cent., in 
August 8? per cent., and in November, 10 per cent., 
total 31} per cent. There was also an advance of 24 
per cent. in the basis wage of screenmen’s wages, and 
on the bare wages of all boys employed underground 
of ld. per day if the wages did not reach ls. 6d. per 
day. The minimum wage of boys is now fixed at ls, 
= day. The reason of thisis that screenmen’s wages 
nave been increased by 4d. per day, and boys’ wages 
14d., or 8 per cent. on the base wage of the former, 
and 12 per cent. on present wages; on the latter 7 per 
cent. on the base wage, and 10 per cent. on present 
wages. Then the house and rant questions have been 
dealt with. In some colliery districts free houses were 
allowed, while in others the men had to pay from 
3s, 6d. to 4s, per week. Now, if houses are not found, 
rent is to be allowed as an equivalent. The conces- 
sions made do not quite settle the difficulty, but they 
have reduced the disparity toa minimum. The Asso- 
ciation has now 66,500 members, and it is stated that 
both the managers and owners are more in sympathy 
with the union than formerly, and favour the men 
joining the Association, The outlay for benefits in 
1900 was as follows: Sickness, 31,951/. 5s. 9d. ; death 
and funerals, 4267/. ; relief, out of work, 1636/. 8s. 2d.; 
suspension due to breakage of machinery, 1479/. 5s. 3d.; 
strikes, 418/. 5s. 2d. The Association has lost by 
death another of ite officers, Mr. Foreman, co long its 








president, and highly esteemed both by the men and 
the employers, as a good and true man, and wise 
counsellor. In reviewing the century, Mr. John 
Wilson, M.P., calls attention to the Combination Laws 
100 years ago, and to other laws; now, he says, em- 
ployer and employed are equal before the law, so far 
as the contract between them is concerned. The right 
of association is not only recoguised, but its work is 
welcomed. 





The position of the engineering trades throughout 
Lancashire varies considerably, and it is too early in 
the year to be able to indicate any changes in the 
situation. Some sections continue to be exceedingly 
busy ; this is more especially the case as regards loco- 
motive and railway carriage builders, who are pressed 
with orders which will more than carry them over 
the — year. There is also extreme pressure of 
work in all sections of electrical engineering, with no 
indication of any falling-off at present. Machine-tool 
makers are, however, in many cases, completing orders 
faster than they are being replaced, and the outlook 
for general engineering is not so satisfactory as it was. 
Boilermakers, ironfounders, smiths, and strikers con- 
tinue to be fairly well employed, but there is little 
revival in the textile machine-making industry as yet. 
An unsettled tone generally has prevailed in the iron 
trade, but more inquiries have been coming forward, 
though only as yet for small quantities. It is com- 
plained that the persistent weakening of the market 
tends to destroy confidence. Makers declare that 
prices have reached a level below the cost of produc- 
tion, but buyers seem to anticipate that the lowest 
— is not yet reached. In the finished-iron trade 
ocal makers have reduced their list basis for bars, &c. 





In the Wolverhampton district the reduction of 1/. 
per ton of the standard rate of marked bars seems not 
to have had the effect anticipated in increasing largely 
the demand. Further concessions are asked for both 
in this class of material and for unmarked iron; makers 
of the latter declare that it is almost impossible to get 
buyers at the reduced rates, and some sell below 
them. It is complained that the high rates of wages 
and the high price of coal leave but the barest margin 
of profit. Steelmakers report an increase of orders 
since the reduction. In the engineering and allied 
trades work is still fairly good, but the pressure has 
abated in some branches, as it has aleo in the other 
iron, steel, and other metal-using industries. 

In the Birmingham district the principal quarterly 
meeting of the Midland iron trades last week was 
largely attended, and orders were more freely dis- 
tributed than of late, but the dealings were not, it is 
said, of great weight. The previous reduction of 1/. 
per ton in marked bars by the leading list houses did 
not infuse so much animation as was expected. Makers 
of common bars complain that the margin of profit 
is so small that further reductions will render it ni/. 
As purchasers seem to anticipate a further fall in 
prices, little business was done. The cost of fuel and 
a constitute the chief complaints, but the 
atter can only take place as the result of reductions 
in price. The engineering and allied trades, and also 
all other iron, steel, and other metal-using industries 
show some slight slackening-off, but only in a few is 
it felt to any extent as regards employment. 

The lightermen’s dispute drags its slow length along. 
In reply to the men’s latest demands the employers 
passed a resolution declaring that they could make 
no further concessions than those embodied in the 
terms of October 20, which the men refused. A de- 
legate meeting of the men, held at the end of last 
week, decid to make another effort ‘to secure a 
friendly settlement of the dispute.” Newer terms 
were submitted to the employers, but they replied 
that the matter had been fully discussed at the con- 
ference, and refused to reopen the discussion. There 
is, therefore, a deadlock in the negotiations, each 
party being, it seems, determined to maintain the 
position which they have taken up. 





The agitation for an increase of 2s. per week in 
wages, for the reduction of working hours from 54 to 
48 per week, and an increased rate for overtime, in- 
stituted by the London Society of Compositors, has 
resulted in a decision to embody their demands in a 
memorandum to the employers by a ballot vote of 
8156 for, and 948 against. In this connection it may 
be pointed out that the various unions in the country 
have agreed upon terms which will materially assist 
apy one of them in case of a dispute. Each union 
will, however, act for itself, within its own jurisdiction 
and area. The terms are set forth in the ‘‘ Typogra- 
phical Circular” for this month, published as the 
official organ of the Typographical Association. 





It is reported that a scheme has been hit upon by 
the shipping houses and stevedores of Antwerp, by 
which to curtail the influence and power of the 
Dockers’ Union. The plan is to form a syndicate for 





the purpose of giving regular employment to frcm 
2000 to 3000 men, on condition that they do not belong 
toa trade union. Books setting forth the conditions 
were distributed on Friday in last week, the signirg 
of which will constitute a labour contract ; and, on the 
return of these, the men will beengaged. The unions, 
it is said, are alarmed at this project. 


The Amalgamated Society of Railway Servants has 
submitted to the North-Eastern Railway Company a 
claim on behalf of the men for 10 per cent. advance ia 
wages, time and a quarter for night duty, and, for 
the signalmen, time and a half for Sunday duty. 
Those claims are in accordance with the resolution 
passed at the recent annual general meeting of the 
union, when permission was given to the North- 
Eastern men to conduct a movement for that purpose. 





The textile workers engaged in the cotton trades of 
Lancashire have, in conjunction with the Employers’ 
Federation, formed a committee to arrange for a joint 
conference to be held in London at an early date to 
consider the various proposals that have been made by 
the operatives for amending the Acts of Parliament 
which affect the industry. These joint conferences, 
and the work generally of the joint committee for 
settling disputes, are bringing closer together the 
employers and operatives, and in effect they avert the 
disastrous consequence of stoppages of work to both 
parties. The way is paved for a permanent joint 
committee at no distant date. 





The further advance of 5 per cent. has been ~ 
to the coalminers throughout the vast area covered by 
the Miners’ National Federation of Great Britain, in 
accordance with the decision of the conciliation board. 
A further advance of 5 per cent. is due in the first 
week in February. When this is given, the full limit 
will be reached of 60 per cent. above the tonnage rates 
of 1888. A 5 per cent. advance is equivalent to about 
ls. to 1s. 2d. per week increase in the wages of miners, 
and from 8d. to 10d. to surfacemen and others. 


The London Trades Council have been formulating 
a labour programme for the forthcoming London 
County Council Elections. Higher wages, fewer hours, 
and better conditions form the substance of the 
demands. The terms vary as regards employés in 
various departments, but all are to share in the 
benefits, 

Some 3000 miners in the Rhondda Valley struck 
work last week on the ground of insufficient timbering 
to secure safety. If the complaints are true, surely 
it is to the interests of all that safety shall be secured 
alike for the men and for the pits. 





It is reported that a desperate affray tcok place at 
Altenburg last week between the miners on strike, and 
the gendarmes. The men threatened to hurl the 
officers down the pit; the police fired and shot dead 
seven of the miners, and wounded some forty others. 
This is the saddest event in the labour world for some 
years. 





SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1900. 
(Continued from page 43.) 
THE CLYDE. 

Tue Clyde last year maintained the record output 
of 1899, the tonnage launched in 1900 being only 
1445 tons less than in the preceding year, and this, it 
must be admitted, is well within the percentage of 
error ; for although we give an accurate summation 
of the figures sent us, some of the ships launched are 
not officially measured, so that the tonnage is in many 
cases approximate. In any case, however, the per- 
centage of error is small, and the figures are reliable 
for comparisons of the state of trade over a period of 

ears. ‘Lhe production of the Clyde district is, for the 

st year of the century, 327 vessels of 492,348 tons, 
while in the previous year it was 348 vessels of 
493,793 tons. In 1898 the tonnage was 473,714 tons. 
These figures, as shown in our diagram on page 11 
ante, make the three past years the best in the history 
of the trade. It is true they follow the unfortunate 
year of the engineering dispute, when the output 
was only 341,817 tons, but the average of the past 
five years, including the disastrous months of the 
dispute, is 444,800 tons, while the highest total previous 
to this quinquennial period is the 420,000 tons of 1883, 
while in the interval the output has been as low as 
175,000 tons. We have thus a measurement of the 
increased capacity of the district, as well as the maxi- 
mum and minimum of the past thirty years, for 1883 
was only very little above the years 1876 and 1877 
and 1880. 

The Clyde returns have always been noted for the 
large number of small craft included. This year we 
have 174 vessels under 500 tons, many of which do 
not come within the scope of Lloyd’s returns ; in the 





previous year there were 206 vessels, so that we may 
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take it that there were 153 deep sea-going vessels, as 
compared with 142 in the previous year, so that the 
average size of the steamers does not differ much from 
former years. Twenty of the vessels were over 6000 
tons, as against 17 in the previous year, and of the 
number four were about 9500 and over 10,000 tons. 
There were six vessels between 5000 and 6000 tons, as 
compared with seven ; 24 from 4000 to 5000 tons, as 
against 12; 28 between 3000 and 4000 tons, as com- 
pared with 30; 13 as against 15 between 2000 and 
3000 tons ; 36 as against 32 between 1000 and 2000 
tons ; and 26, as compared with 29 between 500 and 
1000 tons. It thus appears that more large and more 
small steamers have been built; tho vessels of inter- 
mediate size being fewer in number. 

The largest merchant steamer was the Allan liner 
Tunisian, of 10,576 tons, built by Stephen, of Linthouse; 
then come the two International liners, the Vader- 
land and Zeeland, and the armoured cruiser Aboukir ; 
but to these and others we shall have occasion to refer 
in reviewing the details of the several firms who have 
cent in returns ; and this applies also to the vessels of 
note in respect of speed, of which there were very few 
built during the year. Of twin-screw steamers 
there were 29 of 86,340 tons collectively, exclu- 
sive of nine warships, mostly torpedo-boat destroyers. 
Paddle steamers are rapidly disappearing from the 
return, the twin-screw method of propulsion having 
come into favour on many services where previously 
only paddle-boats were employed, even for Channel 
service. The only side-wheelers built on the Clyde 
during the year were the Balmoral, 475 tons, by 
Messrs. M‘Knight and Co., Ayr, for English owners, 
and the Southwold Belle, 535 tons, by Meesrs, Denny 
and Brothers, for the Norfolk and Suffolk coasting traffic. 
At the Renfrew and Paisley yards a large amount of 
dredging plant was constructed—30 vessels of over 
24,000 tons, about 7000 tons in excess of last year’s 
figure. La Puissante, of 3900 tons, constructed by 
Mes:rs. Simons and Co., Renfrew, for the Suez Canal 
Company, is one of the most powerful dredgers ever 
Luilt. In Jast year’s returns there were no sailing 
sh-ps. Four such vessels appear in the present list, 
aniall of them are of considerable size for ‘ wind- 
jammers” The Nonpareil, 1983 tons, was built by 
Mess1s. William Hamilton and Co., Port Glasgow, for 
the Anglo-American Oil Company ; the Hawaii, 1025 
tons, comes from the yard of Messrs. M‘Millan and Son, 
Dumbarton, and is owned in Valparaiso; Messrs. 
R. Duncan and Co., Port Glasgow, built the Alta, a 
barquentine of 1380 tons ; and the remaining vessel, 
the Killoran, a barque of 1757 tons, was construc 
by the Ailsa Shipbuilding Company, Troon, for Glas- 
gow owners. Two notable steam yachts appear in 
the builders’ returns. Messrs. W. Denny and Brothers, 
Dumbarton, built a powerful and very speedy vessel 
in the Lysistrata, 1944 tons, to the order of Mr. 
Gordon Bennett, New York. In place of the usual 
rakish masts she carries a short stick intended only for 
signalling purposes, and she suggests a cruiser rather 
than a peaceful pleasure-boat. The other yacht, also 
for an American millionaire, was the Margarita, 1781 
tons, built by Messrs. Scott and Co., Greenock, for 
Mr. Drexel. The Zaza, 266 tons, a nickel-steel vessel, 
was built by Messrs. Reid and Co., Whiteinch, for 
Mr. William Beardmore, Glasgow. In racing yachts 
the most successful boat of the year was tacand out by 
Messrs. D. and W. Henderson in the Sybarita, a yaw! 
of 115 tons, built for Mr. Whittaker Wright, London. 
Messrs, Fife, Fairlie, built the Khama for Mr. Kenneth 
M. Clarke; and another locally-owned boat was the 
Rosemary, 20 tons, built by Mr. R. M‘Allister, Dum- 
barton, for Mr. B. W. Morris. 

Of the total tonnage, 159,918 tons, or 32.5 per cent., 
was for foreign clients, whereas in the previous year 
101,109 tons, or 20 per cent., carried a foreign flag. 
This is about as high a proportion as has been experi- 
enced, for in 1898 the ratio was 23 per cent. of the 
total; in 1897, 28.22 per cent.; and in 1895 it was 
33.2 per cent. Japan has dropped from her high 
place, but Germany continues a good customer, and 
Austria-Hungary has ordered largely here as else- 
where. Here are the figures for 1900: Austria-Hun- 
gary, 30,390 tons, against 7411 tons; Germany, 21,725 
tons, against 11,374 tons; Belgium, 19,000 tons; 
Holland, 18,417 tons, against 5892 tons; Spain, 10,131 
tons, against 8652 tons; Japan, 9370 tons; South 
American Republics 5473 tons; India, 5290 tons; 
United States, 5104 tons; Colonies, 4671 tons; 
Russia, 4010 tons. France, Norway, and Egypt took 
one vessel each ; and the remainder of the foreign 
tonnage of the Clyde cannot be classified owing to 
the builders not giving the ownership in the case of 
some 17,800 tons. 

Of the British tonnage it is interesting to note that 
the Peninsular and Oriental Steam Navigation 
Company took four large boats, aggregating about 
30,000 tons. The Ocean Steamship Company, Liver- 
poe had four liners, representing over 28,000 tons, 

uilt by Messrs. Scott and Co., Greenock; the Inter- 
national Company had their two leviathans for the 
Atlantic trade; the Allan Line, who have been pur- 
suing a ‘‘forward” policy of late, were customers 


to the extent of nearly 15,000 tons. The Anchor 
Line encouraged local industry to the extent of over 
11,000 tons; Messrs. Lamport and Holt, Liverpool, 
had two large liners; and the Johnstone Line, Liver- 
pool, were well represented in the Rowanmore, over 
9000 tons. The British India Steam Navigation Com- 
pany had two large liners built at Messrs. Denny’s, 
umbarton; and the New Zealand Steamship Com- 
pany took a boat of over 7000 tons from the same 
ard. The Clan Line, who had six turret steamers 
uilt at Doxford’s, had one on ordinary lines built at 
Linthouse, and one of the big vessels of the year was 
built at the same yard for the Furness-Loyland Line. 
The South American Line, Amsterdam, headed the 
list of foreign customers with over 16,000 tons, 
The Nippon Yusen Kaisha, who three years ago were 
among the Clyde’s most liberal patrons, were repre- 
sented by one boat of over 6000 tons. An interesting 
order was that for five coasting steamers, undertaken 
by Messrs. Inglis for Mr. G. Reid, the Newfoundland 
magnate. A similar vessel was built in 1899. 
he marine engineering work completed on the 
Clyde totalled 457,136 indicated horse-power—about 
the same as in 1899; but over 44,000 indicated horse- 
power less than in the previous year, fewer high- 
speed war craft and torpedo-boat destroyers —s 
been built. In 1898 warship machinery represente 
92,800 indicated horse-power; in 1899, 71,400 indi- 
cated horse-power ; whereas last reg it only made 
47,350 indicated horse-power, so that the decrease is 
entirely due to warship machinery, the power for 
merchantmen being even greater than in the previous 
year. The totals for some recent years are appended ; 
and it may be said that 17,770 indicated horse-power 
of the Clyde power was for vessels not built on that 
river. The power equals 36 per cent. of the aggregate 
indicated horse-power of the United Kingdom, against 
30 per cent. in 1899 ; 35 per cent. in 1898 ; 36 per cent. 
in the year of the engineering dispute: and 33 per 
cent. in 1896. It is scarcely necessary to note that 
this power does not include the output in pumps and 
other auxiliary machinery, of which the Clyde dis- 
trict provides a large proportion ; such appliances as 
Weir’s pumps, Napier’s windlass and capstan gear, 
&c., being of world-wide fame and almost indispens- 
able to any really first-class vessel. 
Indicated Horse-Power of Engines. 
1895. 1896. 1897. 1898. 1899. 1900. 
All Scotland 352,336 452,889 409,645 541,930 514,229 494,671 
Clyde .. 328,450 429,035 375,215 501,490 459,627 457,136 
The output of each firm is given in Table XI., and 
as has been the case for several years the Clydebank 
establishment heads the list. Indeed, Mr. Dunlop, 
the managing director there, has produced more than 
any other single establishment in the United King- 
dom. This firm, as well as most of the others on the list, 
make engines practically for the ships they build, and 
their work will fall to be noticed when we are deal- 
ing with the ship returns. An asterisk indicates the 
firms who do not build ships. The first of these— 
Messrs. Dunsmuir and Jackson—built machinery for 
15 steamers, varying from 715 to 3800 indicated horse- 
power—all the ships being constructed on the Clyde— 
by Messrs. Connell, Russell, Rodger, &c. essrs. 
David Rowan and Co. similarly fitted 14 vessels 
built by Clyde shipbuilding firms, who are not also 
engineers, the power ranging from 580 to 5500 indi- 
cated horse-power. In two cases twin screws were 
adopted, and all engines were of the triple-expansion 
type; in some cases, the pressure was as high as 
200 lb. Messrs. Rankin and Blackmore, Greenock, 
engined eight steamers, totalling 16,000 indicated 
horse-power, and have 11 sets, of 23,000 indicated 
horse-power on hand. Six of the steamers were built 
by Messrs. Russell, and two by Messrs. Duncan. 
essrs. Muir and Houston’s 23 sets were mostly for 
steam trawlers, with the exception of a large cargo 
steamer and a yacht. In their case 2800 indicated 
horse-power was for vessels built elsewhere—seven of 
them in Hull and one at Larne. In the case of this 
firm the total output—14,950 indicated horse-power— 
is much under that of the preceding years. Messrs. 
Hutson and Co. engined nine vessels, one of them a 
paddle steamer, the builders being either the Campbel- 
town, Irvine, or Grangemouth Company’s. One set 
of 1400 indicated horse-power, however, was sent to 
Bilbao. Messrs. J. G. Kincaid and Co.’s seven engines 
of 10,700 indicated horse-power is a fair average ; on 
of the vessels was built at Londonderry. Mr. W. V. V. 
Lidgerwood, Coatbridge, who has only recently taken 
be marine engine work, was very busy, having sup- 
plied machinery for 22 vessels, of which 16 were steam 
trawlers and the others small cargo steamers, the 
highest power being 800 indicated horse-power. Four 
of the trawlers were built at Aberdeen. Of Messrs. 
Ross and Duncan’s output 2080 indicated horse-power 
was shipped abroad. Of Messrs. Lees, Anderson, and 
Co.’s 12 sets, 11 were for Messrs. Murdoch and 
Murray’s ships, the other being for one of Russell’s 
steamers, The total is the highest yet attained by 
this firm, which is comparatively new to marine work. 
Messrs. Mackie and Baxter, Govan, engined five Clyde- 








and one Workington-built steamers, the remainder of 


the 20 sets having been shipped abroad, The firm 
have 11 sets of 1280 indicated horse-power on hand. 
Messrs. Campbell and Calderwood include 16 sets—all 
of the compound type—two of them with jet con- 
densers, being for stern-wheel steamers, while Messrs, 
Fisher include three compound engines. 

TaBLE XI.—Production of Clyde Engineering Firms. 
1900. 1899, 1893, 1897. 


LH.-P. | H.-P | H.-P. | H.-P. 


Name of Firm. 








John Brown and Co., Limited, 

Clydebank .. <u oR 
Fairfield Company, Limited, 

Govan .. Pe ag os 
Denny and Co., Dumbarton..| 31,700 | 35,700 | 30,120 | 40,500 
A. Stephen and Sons, Linthouse| 29,260 | 13,282 | 12,700 | 12,600 
Dunsmuir & Jackson, Govan* | 28,893 | 15,562 | 21,200 | 22,050 
D. Rowan and Co., Glasgow* | 27,000 | 29,600 | 17,050 | 16,100 


Caird and Oo., Greenock .-| 25,000 | 12,500 | 21,400 | 20,000 
Scott and Co., Greenock ..| 23,180 | 18,950 | 27,500 | 1,000 
D. and W. Henderson and Co., 

Limited, Glasgow ..° ..| 20,509 | 12,700 | 12,600 | 15,000 
Rankin and Blackmore* -.| 16,000 | 13,750 | 9,200 | 10,100 
Muir and Houston, Kinning 

Park* .. -| 14,950 | 24,700 | 22,800 | 20,200 


Hutson and Son, Glasgow* ..| 12,500 | 10,600 | 16,00) | 8,600 
W. Simons and Co., Limited, 

Renfrew oh ee ..| 12,875 | 9,705 | 10,650 | 10,600 
J. G. Kincaid and Co., Gree- 

nock* .. as a ..| 10,700 | 12,980 | 11,390 | 11,740 
W. V. V. Lidgerwood, Coat- 

bridge* .. pa a ..| 10,120 8,050 -- _ 
Ross and Duncan, Govan* ../ 10,070 | 10,070 | 13,250 7,000 
Barclay, Curle, and Co., Ltd...| 9,900 | 14,008 | 15,733 | 14,300 
Bow, M’Lachlan, & Co.Paisley | 8,950 | 9,55 | 17,720 | 5,960 
Fleming & Ferguson, Limited, 


Paisley .. 4. oa ..| 8,450 | 7,700 | 6,800 | 8,300 
Lobnitz and Co., Limited, Ren- 

frew rife Py aa -.-| 7,050 8,380 | 12,580 9,325 
A. Rodger and Co.,Govan ..| 6,800 | 18,000 | 12,045 7,450 
A. and J. Inglis,Glasgow  ..| 6,350 | 11,200 | 10,800 | 4,600 


W. Beardmore and Co., Govan; 6,150 | 18,500 | 14,000 | 10,350 
Lees, Anderson, and Co., Glas- 
gow? .. es oe -.| 5,850 1,500 1,630 1,505 
Mackie and Baxter, Govan* ..| 3,960 | 7,825 | 4,820 | 1,350 
D. J. Dunlop and Co., Pori 
Glasgow “a es ..| 8,900 | 5,820 | 8,000 | 1,500 
London and Glasgow Company| 3,700 | 10,100 | 13,900 | 6,050 
Campbell and Calderwood, 
..| 3,680 | 2,890 | 1,625 840 
1 














Paisley* <e oi 
Cochran and Co., Annan 232 = —_ —_ 
Fisher and Co.* .. ad we 65> | 2,085 - _ 
W. White and Son, Greenock* 593 -- _ _ 
R. Montgomery, Greenock* .. 188 _ _ _ 
Alley and MacLellan .. ee 139 400 109 600 





* These firms do not build ‘ships. 


Messrs. Babcock and Wilcox’s works are in the 
Clyde district, and it may be noted that their type of 
boiler has been fitted to ten naval and eighteen mer- 
chant steamers. Two of the naval ships are for the 
Admiralty—H.M.S. Challenger, of 12,500 indicated 
horse-power, and H.M.S. Odin, of 1400 indicated 
horse-power, the others being for the United States 
Navy. These naval ships require 74 boilers, and the 
merchant steamers 33. Most of the latter are American 
vessels; but we note one French and one Ecuador 
steamer; nine vessels, taking 20 boilers, are United 
States Lake steamers. The total of marine boilers 
built in the past five years is interesting : 

1896, 1897. 1898. 1899. 1900. Total. 
pee 7 


oi a ee 64 ~—s:10 262 
H.-P... 24,380 22,510 11,425 41,955 82,037 183,207 


This, of course, includes United States work, but 
for British boats the number is 77 of 45,460 indicated 
horse-power. The United States Navy accounts for 
85 boilers of 61,940 indicated horse-power, and, in- 
cluding a Norwegian corvette, there have been fitted 
114 boilers of 82,440 indicated horse-power for fighting 
ships, leaving 148 of 100,767 indicated horse-power 
for merchantmen. 

Messrs. James Howden and Co. have, during the 
past year, continued to be very busy with contracts 
for their patent forced draught system, the installa- 
tions carried out during that period aggregating fully 
500,000 indicated horse-power. A prominent teature 
in the year’s work has been the increased business with 
foreign shipbuilding and engineering firms ; amongst 
the steamers built abroad, titted with their system, 
being La Lorraine and La Savoie, the large express 
Atlantic steamers for the Compagnie-Générale Trans- 
atlantique, Paris, and the great steamer Deutschland, 
built by the ‘* Vulcan” sigge: gt of Stettin, for the 
Hamburg-American Line, the highest powered and 
fastest ocean-going steamer in the world. 

Turning now to the Clyde shipbuilding firms, 
Table XII. shows the tonnage launched by the several 
firms during the past four years. Messrs. Russell and 
Co., who have now two yards, built 17 vessels—all 
steamers, and all were of the cargo-carrying type, 
excepting one twin-screw passenger steamer for 
Australia. The tonnage given in the Table includes 
erections; the Board of Trade measurement being 
nearly 6000 tons less—54,415 tons. This firm wrote to 
us on the subject, expressing a preference for this latter 
measurement. Of their vessels, 13 were for foreign 
owners, the tonnage being 46,635 tons. This firm has 
always had a large foreign clientéle, Their total, 








while higher than for several years, is not a record 
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for the firm, as, in 1890, when they owned three yards, 
their total was 70,370. Messrs. A. Stephen and Son, 
Linthouse, come second, with 34,555 tons, made up of 
six steamers—one of them for the Allan Line—of 
10,576 tons, and a second of 8547 tons for the Leyland 
Line. The smallest was of 2900 tons. All were 
British owned; and the total is much higher than 
for several years. Messrs. Connell’s output is well up 
to the high average of recent years, and of the six 
vessels included, one was of 9456 tons. 

Messrs. William Denny and Brothers have always a 
varied programme, and this year’s is no exception. 
They have two 5203 B. I. boats, a 7730 New Zealand 
trader, two vessels for Messrs. Patrick Henderson and 
Co., two twin-screw Channel steamers, one for the 
London-Brighton Railway Company,” and the other 
for the South-Eastern Railway Company, in addition 
to the superb yacht Lysistrata, for Mr. Gordon 
Bennett, already referred to. These and small craft 


TasLte XII.—Production of Clyde Shipbuilding Firms, 














1900, 1899. | 1898. 1897. 
Name of Firm. ae iS = ae 
| | | 
| No.| Tons. | Ton 8. | Tons. | Tons. 
Russell and Co., Port | | | 

Glasgow.. .. ..| 17 | 60,339] 62,465] 44,551 | 42,912 
A. Stephen and Sons, | | 

Linthouse “= tote $4,555 | 20,530 | 24,418 } 21,379 
C. Connell and Co., | | | | 

Scotstoun i ..| 6 | 32,816 | 33,183 | 29,281 | 27,183 
W. Denny and Brothers, | 

Dumbarton... ..| 16 | 30,603 | 31,300 | 35,830 | 25 120 
Scott and Co., Greenock) 6 | 29,970 | 20,544 | 19,307 5,450 
D. and W. Henderson | | | 

and Co., Limited ..| 6 | 29,045 | 15,323 | 23,208 | 22,387 
J. Brown and Co., Ltd.,/ | | | 

Clydebank. ..| 6 | 26,250 | 41,400 | 34,500 | 23,120 
W. Hamilton and Co.,! | | 

Port Glasgow .. - 8 | 23,482 | 25,865 | 32,017 5,600 
Caird and Co., Limited, } | 

Greenock .. ..| 8 | 22,714 | 14,086 | 14,677 | 15,824 
Napier and Miller, Ltd , | | | 

Yoker .. cn ..| 15 | 21,918 | 8,100 — 17,365 
A. Rodger and Co., Port | | } 

Glasgow.. oe ... 8 | 19,615 | 14,501 | 17,797 | 15,536 
Fairfield Company ..| 8 | 17,765 | 31,624 | 35,108 | 10,966 
Barclay, Curle and Co., | | 

Limited, Whiteinch . 3 | 17,650 | 20,976 | 20,114 5,310 
W. Simons and Co., Ltd., | | | 

Renfrew. . : ..| 12 | 15,700 | 12,000 | 9,850 | 7,370 
A. M‘Millan and Son, } 

Limited, Dumbarton 5 | 15,019 | 21,273 | 12,f10 | 10.826 
R. Duncan and Co., Ltd., | | | 

Port Glasgow .. ; 4 | 12,000 9,239 | 10,095 4,991 
D. J. Dunlop and Co., | | 

Port Glasgow... ..| 2| 8,320 | 6,609 | 2,509 | 1,050 
Lobnitz and Co., Ltd., 

Renfrew. . Os ..| 26} 8,100 7,062 | 9,387 2 82? 
A. and J. Inglis, Glasgow) 6 | 7,451 | 13,080 | 3,475 | 2,420 
Mackie and Thomson, | | 

Govan .. a ..| 18 | 6,301 | 5,920 | 6,941 8,157 
William Beardmore and | 

Co., Govan ... B] 6,250 | 14,700 | 14,150 | 13,660 
Ailsa Company, Troon..| 9 | 56,310 | 6,139 | 5,847 4,593 
Grangemouthand Green- | | } 

ock Dockyard Com- | 

pany... .. _—..| 8 | 4,910 | 5,870 | 7,088 | 5,000 
London and Glasgow | 

Company = ..| 1] 4,700 | 10,905 | 10,997 7,864 
Campbeltown Company 3 | 4,473 | 9,063 6,424 | 4,596 
J. Reid and Co., Ltd., | 

Whiteinch ; .| 3] 4,206 | 3,464 8,925 401 
Murdoch and Murray, | 

Port Glasgow... ..| 12 | 3,351 | 6,518 | 3,517 | 3,658 
Fleming and Ferguson, 

Limited, Paisley ‘ 9 | 3,300 4,400 | 3,750 5,250 
Bow, McLachlan, & Co., | 

Limited, Paisley —..| 14 | 2,602 | 3,241 | 1,216 | 1,656 
J. Fullerton and Co., | 

Paisley .. * oop] 7 | «(2,905 2,379; 1,685 1,821 
Clyde Company, Port 

Glasgow... me --| 2] 1,700 4,396 2,422 1,287 
Irvine Company, Irvine | 3 | 1,620 | 3,410 | 2,150 _ 
Ritchie, Graham, and 

Milne, Govan .. aa) on 1,620 2,555 1,825 2,851 
Scott and Sons, Bowling! 7 1,264 1,652 2,482 2,269 
8. McKnight and Co., 

Limited, Ayr .. inf 8 1,215 2,440 1,933 823 
Alley and Maclellan, 

Glasgow. . ei ..| 5&1 1,105 | 2,553 | 2,115 7,116 
Ardrossan Company, Ar- | | 

drossan .. Ae | 3} 920] 280 | _ — 
Cochran and Co., Annan; 13 629 — | — — 
T. B. Seath and Co. 

Rutherglen... He oe 455 1,849 | 375 605 
W. Chalmers and Co.,) | 

Govan .. or oo. 410 1,560 1,437 725 
J. Shearer and Son, 

Glasgow... - or ee 266 964 2,031 1,576 
D. M. Cumming, Glas-| 

- See w 200 192 168 691 
J. and J. Hay, Kirkin-| 

illoch .. es a 1” 120 100 220 
W. Fife and Son, Fairlie | 6 63 100 169 179 
M Allister and Son, Dum-! 

barton .. Be at 60 _ — _ 
A. Munro, Ardrishaig | 10 30 - -- - 

| 











make up 30,603 tons, which is well up to the average, 
and the fact that the engine power makes 31,700 indi- 
cated horse-power, testities to the high s of many 
of the vessels. The firm have on hand the new yacht 
with which Sir Thomas Lipton hopes to win the 
America Cup, as well as the turbine-driven steamer to 
which we referred a fortnight ago. Messrs. Scott and 
Co. built four 7000-ton liners, with engines of 4500 
indicated horse-power, a large American yacht, Mar- 





* See ENGINEERING, vol. Ixx., pages 23, 210, and 264. 








garita, of 1780 tons and 5000 indicated horse-power, 
and a small yacht, the Waihi, of 65 tons and 130 
indicated horse-power, and thus their total is higher 
than for several years. Messrs. D. and W. Hender- 
son and Co. built five large steel screw steamers vary- 
ing between 4803 and 6509 tons, including a Japanese 
vessel, two Anchor liners, and two for Messrs. Lam- 
port and Holt. These five make up 28,930 tons and 
20,500 indicated horse-power ; but, in addition, the firm 
built a very successful composite yawl—the Sybarite 
—of 115 tons. Their total is, therefore, greater than 
in the preceding years. 

Messrs. J. con and Co., Limited, Clydebank, 
return 26,250 tons and 70,300 indicated horse-power. 
Although the tonnage is less than formerly, the power is 
higher than for many years. With the large amount of 
naval work on hand the company have made satisfactory 
progress, and will no doubt be in a position to under- 
take their share of the new programme when it comes. 
Of Messrs. W. Hamilton and Co.’s eight vessels, four 
were for abroad, and all were of 10}-knot speed. The 
output is quite up to the average, five of the vessels 
having been of 3685 tons. Messrs. Caird and Co., 
Limited, completed three P. and O. steamers, which 
will no doubt have the same record of consistent suc- 
cess which many of their predecessors from the 
same works have achieved. The Persia, a single 
screw ship, is of 7950 tons and 10,000 indicated horse- 
power, and the other two, Sobraon and Plassy, are of 
7382 tons and 7500 indicated horsepower. This 
22,714 tons) is a higher total than for several years, 
although it by no means represents the full capacity 
of these well-known works. Messrs. Napier and 
Miller, Limited, who occupy the yard formerly 
owned by Messrs. Napier, Shanks, and Bell have had 
a very busy year. Four of their vessels were over 
4300 tons, and one was a gunboat of 120 tons and 350 
indicated horse-power for a Foreign Navy. Messrs. 
A. Rodger and Co. include four British and four 
foreign steamers. Two were small vessels, the other 
averaged 3200 tons. This firm, it may be noted, 
appear for the first time in our marine engineering 
Table; they have acquired the works at Govan of 
Messrs. Hall-Brown, Buttery, and Co. 

The Fairfield Company launched a torpedo-boat 
destroyer Ostrich, H.M.S. Aboukir, a 12,000-ton 
armoured cruiser, sister-ship to their Cressy, which 
successfully passed through her trials, and the Indian 
troopship Hardinge, which brings their total to 17,765 
tons and 37,180 indicated horse-power. They have 
still on the stocks a 14,000-ton 23-knot armoured 
cruiser——the Good Hope, and two armoured cruisers 
of the Kent class—9800 tons and 22,000 indicated 
horse-power to give 23 knots. Thus they continue 
very busy, although their year’s production, as mea- 
sured by launches, is less than in the two pre- 
ceding years. Messrs. Barclay, Curle, and Co. 
floated an intermediate P. and O. steamer, of 
6800 tons and 3400 indicated horse-power; a pas- 
senger cargo and cattle steamer of 6550 tons; and 
a general trader of 4300 tons. This makes 3000 
tons less than in the two preceding years. Messrs. 
Simons’ return is entirely made up of dredging plant, 
three of the vessels being for progressive Japan, 
an immense dredger for the Suez Canal, and one of 
2160 tons for Russia. The total tonnage is the highest 
for several years. Messrs. M‘Millan include a sailing 
ship for Valparaiso, with four steamers, the produc- 
tion being about the average. Messrs. Duncan, of 
Port Glasgow, have been busier, according to the 
figures of four years, and their total also includes a 
wind-jammer, a barquentine of 1380 tons for San 
Francisco, with three steamers, two of them of about 
4400 tons, for Glasgow owners. Both of Messrs. 
D. J. Dunlop and Co.’s steamers were for Germany. 
Lobnitz and Co., in addition to dredging plant, built 
three stern-wheel steamers and several lighters and 
barges; their total is about the average. Five of 
Messrs. Inglis’s ships were for the Newfoundland pas- 
senger service, and the other was a B. I. boat of 5252 
tons, a rnp | for which the firm have built a very 
large number of profitable steamers. Messrs. Mackie 
and Thomson’s 18 vessels were, with two exceptions, 
steam trawlers, of which the firm have made a 
speciality. Their output is, as shown on Table XIL., 
about an average. 

Messrs. W. Beardmore and Co. appear in our returns 
for the first time, this old established firm of armour 
and steelmakers having purchased the works of Messrs. 
Robert Napier and Sons. They launched a telegraph 
cable ship, a Pacific and a Royal Mail steamer ; 
they are also busy with Admiralty work, includ- 
ing a 9800-ton armoured cruiser of the Kent class. 
Mr. Edmund Sharer, formerly of Fairfield, is the 
naval constructor for the company, and new works are 
being constructed lower down the river than the 
Clydebank establishment of Messrs. John Brown and 
Co. The Ailsa Company come next on the list with 
an output of 5340 tons, made up mostly of coasting 
or Channel steamers. This is about the same total 
as in the two previous years, and the company have in 
hand four steamers of 3920 tons collectively. The 
Grangemouth Company now build not only in their 








old yard on the Forth, but have acquired the 
works at Port Glasgow, formerly occupied by 
Messrs. McLean and Carmichael; they have built 
three vessels of 4910 tons there; which is somewhat 
less than the year’s work of the old firm. The 
London and Glasgow Company have built a Glen liner 
for a company for which they have constructed a great 
fleet during a period of years; and while this gives 
a much smaller total than usual, they have been 
making good progress with two armoured cruisers, 
H.M.SS. Monmouth and Cumberland, of 9800 tons and 
22,000 indicated horse-power, to give 23 knots; they 
have also been engaged on three large liners for London 
owners. The Campbeltown Company include a Dutch 
and two British steamers—rather less than in previous 
years. Messrs. Reid record two steamers for Valparaiso, 
and a 266-ton yacht ; Messrs Murdoch and Murray, a 
300-ton cruiser for patrol duty in connection with the 
Scotch fisheries, and eleven small steamers, all for 
foreign owners; Messrs. Fleming and Ferguson, three 
dredgers, two tugs, and a floating crane, &c.—the total 
being about the average; Messrs. Bow and McLachlan, 
Limited, who have now taken over the works at 
Paisley, formerly occupied by Messrs. James M‘Arthur 
and Co., include two tugs for the dockyards. Want of 
space prohibits us giving details of all the returns, so 
that we content ourselves by referring the reader to 
the totals given on Table XII., with the remark that 
the Clyde Company now occupy the works of Messrs. 
Blackwood and Gordon, and that Messrs. J. Shearer 
and Son are constructing new works and docks 5 miles 
down the river from Glasgow—in the rising burgh of 
Clydebank. 
(To be continucd.) 





YEAR-BOOKS AND ANNUALS. 

Directory of Electric Lighting and Electric Traction, 

1900-1. London: Hazell, Watson, and Viney, Limited. 

[Price 6s.] 
Tus volume contains the name of every town in the 
United Kingdom which is provided with electric light- 
ing plant, or for which a Provisional Order has been 
secured. The information given includes the popula- 
tion, the name of the parties holding the Order or 
operating the works, and of the principal officials ; 
and some details are given as to the system of dis- 
tribution adopted, of the plant installed, and of the 
method of charging for current, and price per unit 
obtained. The traction section of the volume contains 
similarly complete information as to the various elec- 
tric tramway enterprises. An alphabetical list of the 
principal officials at.the different towns is also given, 
thus providing a ready means of localising any name. 





Knowledge Diary and Scientific Handbook for 1901, 
London: Knowledge Office. [Price 33. | 

This is the first issue of a diary and scientific hand- 
book published in connection with our contemporary 
Knowledge, and while its contents are mainly of an 
astronomical character, its calendars and the diary 
portion are such as to meet the needs of those not 
wholly devoted to astromonical work. For each 
month ephemerides are given relating to the sun, 
moon, the cago planets, &c.—those relating to 
the moon, by the way, would have their value in- 
creased by the addition of a column giving the posi- 
tion of the lunar terminator—while there are added a 
series of handy star charts, giving the appearance 
of the sky each month at certain named dates and 
times. Various tables of astronomical information, 
and some special articles, ‘‘On the Uses of Knowledge,” 
‘‘The Great Telescope at the Paris Exhibition, ‘‘Scien- 
tific Progress During the Nineteenth Century,” ‘‘ The 
Hundred Brightest Stars,” &c., make up the bulk of 
the remainder of the book not occupied by the diary. 
The latter, we may mention, provides a page for each 
day’s entries. For astronomical workers the addition to 
the calendar of the decimal of the year corresponding to 
each day would be useful, as would also be a good index ; 
the present ‘‘ Contents ” leaves much to be desired. 


The Royal Navy List Diary and Naval Handbook for 
1901. London: Witherby and Co. [Price 3s. 
This is the fourth volume of this diary and hand- 
book. It commences with an almanack, a number of 
astronomical data, including something of principal 
lanets, apparent position of the Pole star, and angular 
eee of the moon from Antares, besides the more 
usual information, being given each month. Then 
comes a review of the naval progress of the year, fol- 
lowed by memoirs of d officers. The Navy 
Estimates for 1900-1901 are printed in full. The diary 
has a page for each day. An astronomical summary of 
considerable length concludes the volume. 


The Railway Diary and Officials’ Directory, 1901. Lon- 
don : McCorquodale and Co., Limited. [Price 1s. ] 

This volume is not only useful to those interested in 
railway work, on account of its alphabetical list of 
railway officials, and its list of railway companies, 
together with their officers, but it also appeals to 
investors by ite table of dividends paid during the 
last ten years, and by the aid it furnishes in calcu- 
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lating interest and discounts. It also gives complete 
lists of traffic returns, besides containing a diary for 
the year and an almanack. 


The Practical Electrician’s Pocket-Book for 1901. Edited 
by Mr. H. T. Crewe, M. I. Mech. E. London: 8S. 
Rentell and Co., Limited. [Price 1s.]} 

This handy little volume has attained its third year 
of issue. In addition to a diary and the usual tables, 
it contains articles on a large number of electrical and 
engineering subjects, such as steam engines, oil 
engines, turbines, wiring installation work, arc light- 
ing, and traction. Naturally the articles are brief, 
but generally they are to the point. 








Who’s Who? 1901. An Annual Biographical Dictionary. 
Fifty-third Year. London: Adam and Charles Black. 
[Price 53. net.] 

This valuable production grows steadily in size, for 

with this edition is incorporated Men and Women of 

the Time, and the new biographies include all Com- 
panions of Orders not previously inserted. An 
attempt has been made to include the relationships 
of persons whose biographical notices are given. Our 
sympathies go out to the Editor as we turn over the 

ages, for evidently he receives very little information 

Loe some to whom he would naturally desire to give 

much space; while sometimes from less distinguished 

persons he gets ampler details than the case demands. 

On the whole, however, the biographies are satis- 

factorily written. The question, which is evidently 
dressed to each correspondent, as to what is his 

recreation, often does not get answered. However, 
we notice that one confesses to a liking for “loafing,” 
which is frank. One says he has ‘‘never collected 
anything”; we imagine he has suffered from the 
crazes of other collectors. 





Calvert's Mechanic’s Almanack and Workshop Companion. 
London and Manchester : John Heywood. [Price 4d. ] 
The fact that this volume has attained its twenty- 
eighth year of issue is ample evidence that it fills well 
the wants of the workman and foreman, It is not 
too severely mechanical, for it varies its articles on 
‘* Wheel Gearing” and ‘‘ Strength of Ropes” with 
** Anglers’ Calendars,” ‘‘ Gardening for the Year,” 
and ‘‘ How to Get On in the World.” The mechanical 
articles are very good, and contain much sound in- 

formation. 





Fowler’s Mechanical Engineers’ Pocket-Book, 1901. 
Edited by Witu1am H. Fowier. Manchester: Scien- 
tific Publishing Company. [Price 1s. 6d. and 2s. 6d.] 

In addition to the usual Tables this book contains 

very full information on gas and oil engines, including 

dimensions and results of tests. The sections on 
electricity are very complete, and comprise a large 
amount of theoretical matter compressed into small 
space. Mr. James Wimshurst, F.R.S., contributes 
a number of rules for the construction of steamships, 
together with Tables of dimensions. The remainin 
sections deal with chemistry, combustion, iron, an 
steel, mining machinery and appliances, metal cut- 
ting tools, beams and pillars, rope we wheel 
gearing, acetelyne, brickwork, stonework, building, 
textile machinery, &c. 





The Stock Exchange Year-Book for 1901. By THomas 
Skinner. London: 1, Royal Exchange-buildings, 
E.C. [Price 28s.] 

At a time when investors are anxious to pick up the 
cheap securities that are to be obtained on all sides, 
and yet do not know what to sell to obtain the money 
to do so, this volume isextremely welcome. We are 
passing through a very anxious period for all who 
deal in stocks and shares, and no one who operates 
even moderately can afford to deprive himself of the 
assistance of the volume before us. It does not profess 
to foretell the future, but it gives the history of com- 
panies very fully, and so enables the reader to con- 
struct his own forecast, if he be clever enough. The 
volume contains 1800 pages. 


The Post Office London Directory for 1901. The 102nd 
annual publication. London: Kelly’s Directories, 
Limited. [Price 32s.] 

It is impossible to write anything new of this won- 

derful publication of 3300 pages. It is marvellous 

how rapidly it is got out. Although it appears in the 
second week of December, we find entries of —— 
ments as late as December 6. Nothing but lifelon 
experience, and the most complete organisation, coul 
enable alterations to be effected so near the date of 
publication. The nineteenth century may pass 

‘*Kelly’s Directory” on to the twentieth without 

apology, feeling that it is one of its products concern- 

ing which it need feel no shame. hat the volume 
will be like in another hundred years we dare not 
guess : possibly it will be a library. 


Lockwood’s Builders’, Architects’, Contractors’, and Engi- 
neers’ Price-Book for 1901. Edited by Francis T. 
W. Mixizr. London: Crosby, Lockwood, and Son. 








materials have first gone up and are now going down 
in many cases. Many manufacturers have added to 
their prices varying percentages, which they will pro- 
bably only drop as they are obliged and without any- 
thing in the way of a formal notice. The making of 
estimates must be partly guesswork for a time, but 
less Sages guessing than if the market were 
rising. In addition to costs of material and labour, 
the volume deals with solicitor’s costs, building con- 
tracts, Fire Office rules, the London Building Act, and 
Rules of the County Council. 





Press Directory. Published by T. B. Browne, Limited, 

163, Queen Victoria-street, EO. [Price 10s. 6d.] 
We have here an alphabetical list of all newspapers, 
an illustrated record of London newspapers and perio- 
dicals, according to class, &c., and a detailed adver- 
tising guide to the papers, also of each provincial town, 
while for each foreign country there is not only a 
newspaper list, but a brief geographical, industrial, and 
historical sketch, with maps. Incidentally, too, there 
is given an interesting series of illustrations of modern 
pictorial advertising. 





The Local Government Annual and Official Directory, 
1901. Edited by S. Epercumpe Rocrrs. London: 
The Local Government Journal Office, 2, Dorset- 
street, E.C. 

This annual has attained its tenth year of publica- 

tion, and the present issue contains all particulars 

regarding the staffs of the new borough councils of 

London. In the abstract of the Local Government 

Legislation of 1900 are given the Ancient Monument 

Protection Act, the Burial Act, the Census Act, the 

County Councils Election Amendment Act, the Dis- 

trict Councillors and Guardians Act, the Electoral 

Disabilities (Military Service) Removal Act, the 

Housing of the Working Classes Act, the London 

County Council Electors Qualification Act, the Mem- 

bers of Local Authorities Relief Act, the Military 

Lands Act, and the Poor Removal Act. The officials 

of all local Government bodies are named. 

Willing’s Press Quide and Advertisers’ Directory and 
Handbook, 1901. 28th Year. James Willing, Jun., 
Limited, 125, Strand, London. 

The alphabetical list of newspapers and periodicals 
issued in the United Kingdom occupies 178 pages, 
with about forty entries on a page. Many of the 
papers are of little importance, but even if these are 
atone, the amount of journalistic literature repre- 
sented is enormous. In addition to the alphabetical 
index, there is a classification of journals under the 
names of the interests, professions, trades, religious 
denominations, sciences, and subjects which they 
represent. Then come lists of Metropolitan news- 
papers, London addresses of provincial newspapers, 
provincial newspapers, foreign and colonial news- 
papers. The world ought to be very well informed 
on every topic. 





Diaries.—The diary of Messrs. Mordaunt, Lawson, 
and Co., Limited, is an imposing volume, with good 
stout paper, interleaved with blotting paper. The 
style of advertising it contains is distinctly ‘‘ smart.” — 
Pilchers, Limited, manufacturers of white lead, paints, 
colours, varnishes, &c., Morgan’s-lane, Tooley-street, 
S.E., send a vest-pocket diary, well bound, with a 
pencil and a self-opening tablet, which forms a very 
useful companion.—A similar diary comes from the 
Campbell Gas Engine Company, Limited, Halifax, 
which is unique, because of the absence of advertise- 
ments. It has a brief daily wants dictionary, a diary, 
cash register, spaces for engagement for things lent, 
but not for things borrowed! The leather case has 
stamp and card pockets. 


Calendars.—We have received a large number of 
calendars. First among them we put that issued by 
Messrs. Henry Simon, Limited, of Manchester, on 
account of the literary collection of daily maxims it 
contains, culled from many sources. e believe 
that the late Mr. Simon took great interest in col- 
lecting these extracts, and it appears that his successors 
are continuing the work. ithin a few pages we 
find quotations from Henry Drummond, Pasteur, 
Hannah More, Carlyle, Lecky, William Penn, Ben- 
jamin Franklin, R. J. Ingersoll, and Galen. They are 
mostly ethical. —Messrs. Bemrose and Sons, Limited, 23, 
Old Bailey, E.C., send us five calendars, which they issue 
at ls. each. They havea page for each date, mounted 
on ornamental leather boards for standing easel-fashion 
or hanging on the wall. The selection includes on each 
date Shakesperean quotations, poetical, proverbial and 
meteorological reminders, and these it may be said are 
aptly chosen. 





Tur Réntorn Socrety.—The council announce that 
the President has placed at their disposal a gold medal 
to be awarded to the maker of the best practical X-ray 
tube for both photographic and screen work. Conditions 
to be obtained on application to Mr. F. Harrison Low, 
M.B., Hon. Secretary, 12, Sinclair Gardens, West 


The Advertisers’ A.B.C, The Standard Advertisement those 


CAPACITY IN ALTERNATE CURRENT 
WORKING.* 
By W. M. Morpry, Member of Council. 

THis is an attempt to consider some of the effects of 
electro-static capacity in insulated cables for alternate cur- 
rent working, especially as regards the power and plant. 
Distinctions formerly drawn between ‘current elec- 
tricity” and ‘‘static electricity” have left impressions 
on our minds by no means helpful now. When we come 
to deal with electro-static capacity in engineering — 
cations with rapidly alternating currents, we find that 
so far from being ‘‘ static” the conditions and effects are 
of current or flow, and may most usefully be studied 
assuch. Electro-static capacity in cables in some respects 
is an advantage; but, on the whole, it is a serious em 
back in alternate-current work, mainly use ib is 
directly and indirectly a cause of waste of power. Now 
that many applications of extra high-tension alternate- 
current distribution are being promoted, it may be useful 
to carefully examine what is involved in this property as 
regards the power and plant required. In attempting to 
do this I may be allowed to begin at the beginning, as I 
think this may be useful to many engineers who have not 
hitherto considered the subject in its relation to economy 
of working. 

The capacity of a cable is measured usually by com- 
paring it with that of a standard condenser, using a low 
pressure, and observing the throw of a ballistic galvano- 
meter. The unit of capacity is the farad, hut as it is too 
large for practical purposes, the practical unit adopted is 


the microfarad or 1,000,000 farad. 


Electric supply cables have a capacity varying from 
about one-fifth of a microfarad to about one microfarad 
per mile, according to the size, the form, and the kind of 
insulating material used. 

If two cables are connected to the terminals of an alter- 
nator, a current to charge the cables will flow into them 
as the pressure rises in each half period, and back again 
as the pressure falls. As this occurs usually from 100 to 
200 times a second, it is, of course, just as ‘‘ continuous” 
as any other alternating current. The amount of this 
() ng current is easily found’ if we know the capacity 
of the cable. Perhaps I may be allowed to give a prac- 
tical idea of what a microfarad is, in terms of volts, 
amperes, and periods. 

he capacity current in amperes = 
volts x periods per second x microfarads x 27 
1,000, 000. 


Take an illustration from ordinary familiar working 
—_ in order to fix in the mind a quantitative idea 
of this : 


One Microfarad takes 0.6283 Amperes at 2000 Volts, 
50 Periods. 


The above expression assumes that the capacity is in- 
dependent of the pressure. “ga 
In order to satisfy myself on this point I was able, 
by the kindness of Mr. Gray and the Silvertown Com- 
y to make some tests on some rubber cable in the 
tanks at the Silvertown Works. The alternator ran at 
90 periods, and the pressure was varied from 2000 to 5000 
volts. The following readings were obtained: 








Volts. . Amperes, 
2000 0.62 
2500 0.75 
3000 0.97 
3500 1.11 
4000 1.29 
4500 1.45 
5000 1.65 


These results which are plotted in Fig. 1 show that 
the current is simply proportional to the pressure, and 
therefore that the capacity is not affected by the pres- 
sure. 

I may here draw attention to the ease with which 
capacity measurements of systems of mains may be taken. 
It is a measurement that is, I think, never taken by 
station engineers. Knowing the electromotive force and 
the periodicity, it is only necessary to take the current, 


Then : 
volts x period x 2™ _ fareds. 


amperes x 1,000,000 


If the tests are always taken at one electromotive force 
and periodicity, the scale of the ammeter may be marked 
te read directly in mierofarads. This method is of course 
merely according to the ‘‘Uhms law” of the subject, but 
it does not appear among those given in standard works 
on the subject. As itcan be applied wherever an alter- 
nator is available, it should be useful to station engineers 
and others, especially for taking the capacity after the 
mains have id. The test can be made at the full 
working pressure—and variations of capacity with age 
may be easily observed. i 

In order to show what the capacity current erg Ae 
to in practice, I have worked out the following Table for 
a length of cable having a capacity of one microfarad. 
The capacity current is directly proportional to the pres- 
sure and to the pesca: e “‘apparent watts,” or 
the amperes multiplied by the volts are proportional to 
the square of the pressure for any given periodicity. 
The Table gives the current taken at various pressures 
by a cable of 1 micro’ at 50 periods, also the apparent 
watts taken and the apparent horse-power. Another 
column, to be referred to later, gives the true watts. 


"* Paper read before the Institution of Electrical 








At no time was a reliable guide for prices more neces- 
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TasLE I.—Capacity Losses in Cables. 


Capacity Current, Apparent maoeay and Actual Energy re- 
quired by a Cable of 1 Microfa at various Electromotive 
Forces, 50 periods, 























A rent Apparent | 

Volts. | Amperes. atts Electrical eae —_ 

VxA. Horse- Power. came 
1,000 0.314 314 0 42 89 
2,000 0.628 1,256 1.69 156 
3,000 0.942 2,826 3.8 350 
4,000 1.256 5,024 6.7 623 
5,000 1.57 7,850 10.5 973 
6,000 1.88 11,300 15 1,400 
7,000 2.2 15,400 20 1,910 
8,000 2.5 20,100 27 | 2,490 
9,00 2.83 25,430 34 } 8,150 
10,000 3.14 | 31,400 42 3,890 
15,000 4.62 69,300 93 8,590 
20,000 6.28 125,600 166 15,570 
25,000 7.85 196,000 263 24,300 
80,(00 9.42 | 282,600 380 35,040 
35,000 11. | 335,000 516 47,730 
40,000 12.56 502,400 672 62,300 


Fig. 2 is plotted from this Table, the upper curve giving 
the apparent power, and the lower curve the true power. 
Fig. 3is the lower part of Fig. 2 drawn to a larger scale. 

At 100 periods the current and watts would be double, 
and at 25 periods they would be one-half of the values 
oo in the Table. When it is remembered that large 

istribution systems working at 10,000 to 20,000 volts may, 
and probably often will, have cables the capacity of which 
may be scores of microfarads, it will be realised that the 
magnitude of the capacity effect is considerable. Even 
Sl and moderate pressures it is by no means negli- 

ible. 

The term ‘‘apparent watts” is rather unsatisfactory. 
It is generally used to indicate that the whole of some 
volt-ampere quantity is not true watts, but it is come- 
times applied to volt-amperes that are not watts at all. 
For instance, people will say, ‘‘So many true watts and 
80 many apparent watts.” The safest plan seems to 

to use the term ‘‘apparent watts ” as including both true 
and false watts, ad ing the power factor, when known, 
to show how many of the apparent watts are true and 
how many are false. 

The next question to consider is, What is the power 
factor of the cables? This is very important, for what- 
ever we may be able to accomplish in neutralising or 
compensating the charging current, so far as I know we 
can do nothing to reduce the true watts absorbed by the 
dielectric of any given cable at any given pressure and 
periodicity. These true watts are made up of ordinary 
copper loss or C*R due to any charging current flowing 
in the conductor, to leakage, and to dielectric hysteresis. 
The C?R loss due to the e of the capacity current is 
usually unimportant, at least in large cables. It is easily 
calculated. The leakage is also usually unimportant. 
Thus, if a 2000-volt cable has an insulation resistance of, 
say. 1000 megohms per mile, the leakage will be only 


2,000,000 Zoo Watt per mile. Then there is 


the loss from dielectric hysteresis; that is, the loss of 
energy due to the insulating material being es to 
sepidiy repeated and violent electric strains. hether 
this effect is simply due to mechanical friction caused by 
rapidly repeated attractions and repulsions between the 
particles of the insulating material, and between that 
material and the metal within it and outside of it; or 
whether it is due to some more obscure molecular or 
polarisation effect, Ido not know. A simple explanation 
is to be preferred if a satisfactory one can be got. From 
what we can observe of actual mechanical vibration it 
seems possible that the first-mentioned cause is sufficient 
to account for the loss. 

But how much is this loss? 

By the kindness of Mr. Sparks and the County Com- 
pany I have been enabled to make some tests on this and 
other points. 

The cable placed at my disposal was 54 miles of 37/15s 
concentric rubber cove It was steel sheathed, drawn 
into 2-in. cast-iron pipe—the outer conductor was earthed, 
and the steel sheathing also earthed every 220 yards by 
stranded copper cables bolted to the iron pipe. This 
cable was intended to be used at 6000 volts 50 periods, 
but my test was made at 2050 volts 100 periods. 

The makers’ test gave the capacity as follows : 


-86 microfarad between inner and outer, and 
.06 3 outer and earth. 


As the outer was earthed, I need only consider the 
inner. The capacity currentshould be 
2050 x 100 x .86 x 5.5 x 27 
~~ 1,000,000 
I found the actual current was 6 amperes—practically 
confirming the makers’ test. Ii was interesting to finda 
measurement made ata high electromotive force and high 
periodicity gave the same resuit as a ballistic galvano- 
meter test with a low electromotive force. Thecable was 


9 


= 6,092 amperes. 


run for several hours with a Thomson recording watt- | +, 


meter in circuit, this instrument having been specially 
tested by the County Company at low power factors. The 
pressure was meg | steady at an average of 2040 volts, 
the current being 6 amperes. The apparent watts were 
therefore 6 x 2040 = 12,240, 

The true watts, by the wattmeter, were 1515, or 275 
watts per mile. ~ 

s910 _ 


= —__ = 0,124; i 
The power factor 13,940 that is to say, the 


true watts were 12.4 per cent., or about one-eighth of 
the apparent watts. The C*R in this case = 13.4 





watts. The C*R and the leakage were both negli- 


ible, so the whole of this loss was due to dielectric 
ysteresis. It cannot be said that 2226 apparent watts 
and 275 true watts per mile are negligible quantities.* 
When the cable is worked as intended at 6000 volts 
50 periods the losses per mile will be : 
.86 x 6283 x 3 = 1.621 amperes. 
The apparent watts per mile 1.621 x 6000 = 9726: 
and the true watts 9726 x .124 = 1206 per mile. 


This, of course, is on the assumption that the power 
factor is the same at high pressures as at low (as seems 
probable), and that the loss in this instance was accu- 
rately determined. 5 : 

The dielectric loss is not preventible. It may be 
lessened by increasing the thickness of the dielectric— 
that is, by reducing the strain—or by using a dielectric 
of low specific capacity, and by working at a low 
periodicity ; but for any given case it must be accepted 
as one of the conditions of working. In some respects it 
is like the hysteresis loss anges the magnetising 
and demagnetising of iron. But dielectric hysteresis 





Volts. (37804) 








seems to differ from etic hysteresis in showing no 
saturation effect. Possibly at very high pressures the 
curve may in to bend down, but I should expect the 
insulation to break down earlier than the proportional 


law. 

I have already said that the actual loss in the dielectric, 
whatever its amount, is going on always when the mains 
are energised, whether any power is being transmitted 
or not. In the case just examined of the 6000-volt 
50 periods transmission it amounts to about 0.23 watt per 
foot of cable. So far as it is a cause of waste of power, 
this may be, and often is, a much more important loss 
an the ordinary C?R copper loss. This will be seen 
from the following comparison : 

The 37/15s cable (0.154 square inch) has a resistance of 
0.271 ohm mile, or 0.542 per mile for the two con- 
ductors, constant dielectric loss of 1206 watts per 
mile is, therefore, equivalent to a copper loss due to the 
constant through both conductors of 47.2 am- 
peres, or at the current density of 326 amperes per 
square inch ; or in the single conductor 67 amperes = 460 
amperes per square inch, or a current that would give a 
drop of 25.6 volts per mile, or 0.46 per cent. per mile on a 


* This is at 2000 volts 100 periods. 








6000-volt circuit. If the cable is in continuous use, its 
dielectric uses up 10,564 B.T. units per mile per annum. 

To further illustrate this loss I have worked out Tables 
for 2000 volts and 7500 volts, taking five commercial sizes 
of concentric cables and ok Hype dielectric losses, and 
the copper losses that would be equivalent to those di- 
electric losses. I have taken the dielectric power-factor 
a30.124 as before. This factor may, of course, vary with 
different cables. 


TaBLE II.—Cables Working at 2000 Volts, 50 Periods. 

















Losses in Dielectric per Mile. 

Sizeofcable .. .. __..| 17/20 | 19/20| 19/16 | 19/14 | 37/16 
Copper section .. ..8q. in.| .007 | .019 .060 | .99% | .118 
Resistance os --| 6 2.218 | % 45 =| 636 
Capacity .. ae d.) .33 | 5 6 Rf 75 
Apparent watts .. ..| 419 | 628 | 754 | 880 | ‘944 
True watts CaN Sees 78 | 93 | 109 | 117 
Current (and current’ amp. | 2.95 | 5.95 |11.55|156 | 18 

Geneity) prayed amp. | 312 

that wou! ve loss iy | 

equivalent to that in Ay J \ 0 | 308) 165) 168 

dielectric .. NS deca 683 | 1095 
B. T. per units per mile year..| 455 §15 | 955 | 








TABLE III.—Cables Working at 7500 Volts, 50 Periods. 
Losses in Dielectric per Mile. 





Size of cable -| 17/20 19/20 | 19/16 | 19/14 | 37/16 
Mfd. per mile... off, 0B -33 | .364 | .425 | .454 
Apparent watts .. -| 3300 6450 | 6000 | 7000 | 7500 
True watts.. os oe -.| 410, 670| 744] 870) 930 
Current (and current) amp.| 8.3 | 17.4| 82.6] 44 | 50.7 
— as conductor | amp. \ | 
that would give loss e | , 
equivalent to that inf, oe J 1180 913 | 540 | 4¢7) 430 
dielectric slice 
B.T. units per mile per year ..| 3590 | 5870 | 6520 | 7630 | 8147 

















Nore.—In these two Tables the equivalent copper loss is taken 
as that ina single conductor—not in a “lead and return”—for 
the reason that the dielectric loss is the same (for the same capa- 
city) whether the main is a single one or double. 

Take a higher pressure illustration. Imagine a system 
of 40 miles of cable working at 20,000 volts, 50 periods, 
the capacity being 0.5 microfarad per mile. With.no load 
and no apparatus connected to the mains, the generator 
would have to provide.a charging current of 125.6 amperes 
at 20,000 volts 


= 2,512,000 apparent watts. 


If the pene factor is .124, then the actual energy ab- 
sorbed by the mains will be 311,488 watts and the number 
of Board of Trade units consumed per year will be 


2,728,633, or an annual output that is exceeded by only a 
very few electric supply stations in this country. The 
loss works out at 1.5 watts per foot of the cable. 

One rather unfortunate property of cables is shown by 
these Tables. I refer to the fact that as different sizes of 
cables, made systematically to be suitable for safely 
working at any given pressure, have capacities which do 
not lessen very much with decrease of size, the dielectric 
loss of small cables is therefore disproportionately large. 
For example, in the five sizes given, the section increases 
in the ratio 1 to 17, but the capacity only as 1 to 2.28. 

The carrying power of a cable is limited in most cases 
by drop of volts rather than by heating or loss of power, 
otherwise this dielectric loss would very much restrict 
the load that could be put on cables. Nevertheless, this 
loss seriously affects the question of raising the pressure 
for long distances or powers, at least where under- 
ground or covered conductors have to be used. As the 
copper loss is inversely as the square of the current, the 
temptation is to increase the pressure and reduce the 
current. But the dielectric loss being proportionate to 
the square of the pressure, and being, moreover, a con- 
stant or all-day loss, whereas the copper loss is only fully 
felt at times of full load, limits to of p e 
are imposed which may be reached sooner than has been 
supposed. This opens a field for very careful consideration 
—and balancing of Se ae and low (or lower) 
pressure. I do not attempt to e@ any comparisons 
now. Every case must be examined on its merits and 
due weight given to load factor, drop, value of power, 
plant, capacity, and so on. 

_I believe the general opinion has been that the produc- 
tion of capacity current involved practically no expendi- 
ture of energy ; that it was in reality a wattless current, 
and that the only waste—a sufficiently considerable one 
—was in running the alternator under light load. I think 
nothing contrary to this opinion was put forward before 
the recent Parliamentary Committees on Power Bills. 
Those Committees were assured, for instance, that so far 
as “tod was concerned, the losses with underground 
cables were the same as with aérial lines. I fear this is 
by no means the case. I do not wish to adopt an alarmist 
tone on this subject, but I think it will be admitted that 
if the tests referred to above areeven only approximately 
correct, the subject deserves the very serious considera- 
tion of electrical e rs. It is probable that those who 
have had to do with extra high-tension mains, or even 
with long or extensive mains working at moderate high 
pressures, will have noticed, as I have, that when switch- 
ing such mains on, the engine has been checked much 
more than would be consistent with the production of 
merely wattless curren‘. 


(Zo be continued ) 








_LetcesteR Tramways.—A special committee has de- 
cided to recommend the Leicester Town Council to buy 
out the existing Leicester horse tramways, instal an dver- 
head electric system, and extend the ct tah from 8 to 22 
miles. The cost of the scheme will be over 500,000/, 
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CROSSLEY GAS ENGINES AND PIERSON Ascent of Passenger Car (II.). Sootena,* maximum and minimum, of four series of 
GAS PRODUCERS AT THE CASSEL| Time (duration), 15 min, 50 sec, —930 sec. = 0.258 hour. sinc 2. ae 
TRAMWAYS. Risslsiies wae Number of | Mean pressure 6.38 6.17 6.16 6.15 
WE have received from Messrs. J. and 0. G. Pierson, + ser Admissions. | Maximum pressure... 6.52 6.36 6.21 6.24 
of 54, Faubourg Montmartre, Paris, a report, of which Engine A ... 170.00 43.1 Minimum pressure... 5 28 5.98 6.10 6.03 
the following is a translation, made by M. Aimé Witz, ue Moe eked, SOO 41.1 One of the diagrams is annexed ; the successive curves 
of a test of Crossley gas engines and Pierson gas pro- Total indicated power ... _..._ 41.34 horse-power | cover each other perfectly. For a compression equal to 
ducers at the power station of the Cassel Tramways Maximum current oe 75 amperes 6.5 kilogrammes per square centimetre (92.5 lb.), the 
(Cassel, near Lille, France). Corresponding voltage ... 495 volts explosive pressure is 24.5 kilogrammes (348 Ib.). : 
Maximum electric power 37.35 kilowatts An ascent of a car was made by coupling three engines 
The electric generating station of the tramway com- Mean —" . oy per et ay “ Peper oa ot booms. wil at 
: : eh 66 ” » Volts reg thoug output of curren me nil a 
pany of Cassel is supplied with © poor gas” by s Vim times. The operation of the station is thus rendered sure 


lant working on the system of Messrs. J. and 0. 
ierson, and installed by them, comprising two steam 
boilers, two ——- and scrubbing and purifying 
apparatus. he second boiler and producer are in 
reserve. The coke column, which acts as scrubber, is 
supplied with water from an elevated reservoir holding 
500 litres, to which a special pump raises the water from 
acistern. The boilers, working at a pressure of 6 kilo- 
mmes (85 Ib.), have each a feed pump drawing water 
rom a special tank. : 

The air is blown into the producers by steam injectors 
in which the po rs of steam and air can be adjusted 
as desired, in order to produce a gas of constant quality, 
whatever may be the rate of consumption. Various 
apparatus enable the attendant to take account at any 
moment of the working of the apparatus, by observation 
of the temperature, pressures, purity, and richness of the 
~~ Sw The whole plant is well-constructed and in- 
sti . 

The engines are of the Crossley type, three in number, 
and are guaranteed to give, with ‘‘ poor gas,” 26 effective 
horse-power, with an extension to 31 horse-power in case 
of need. The diameter of the cylinder is 29.2 centimetres 
(11.49 in.), and the stroke of the piston 53.34 centimetres 
(21 in.), while the revolutions are 170 per minute. The 
diameter of the flywheel is 1.880 metres (74 in.) The 
three engines are identical. 

The cooling of the cylinders is effected by means of a 
thermosyphon, comprising a tank of 22 cubic metres 
(777 cubic feet) capacity, and a reserve cistern of 30 cubic 
metres. The makers guarantee that this quantity of 
water will suffice for two engines —— continuously 
for 15 hours in summer, he only additional water 
needed is to compensate for losses and to feed the steam 
boiler connected with the producer. There is very little 
water available at the site of the station, and it would have 
been impossible to have employed steam engines there. 

The gas engines drive, through belting, a line shaft, 
making 360 revolutions per minute, from which there 
are driven two dynamos, one of them being in reserve. 
The electric generators, constructed by the Société Alsa- 
cienne de Constructions Mécaniques, can each supply 60 
amperes at 700 volts when running at 750 revolutions per 
minute, and their guaranteed efficiency at full load is 91 
per cent. There is a battery of accumulators which is 
charged when the traffic takes less than the output of the 
dynamo, and which discharges when the demand for cur- 
rent is great. This action is automatic, and the demand 
on the gas engines is almost constant. 

The profile of the line is very irregular. The town of 
Cassel is 111.55 metres (366 ft.) above the railway station, 
and that difference of level is irregularly distributed over 
a length of 3365 metres (2.08 miles), which includes gra- 
dients up to 62 per 1000 (Lin 16). The power uired 
to drive a car is, therefore, very variable. essrs. 
Pierson guaranteed for the engines a constant speed, 
without any attention of the man in charge, even if the 
battery should be put out of action. The consumption of 
coal was guaranteed to be less than 800 grammes (1.76 lb.) 
of dry coal per effective horse power hour, without any 
deduction besides that for humidity, provided that the 
ash did not exceed 10 per cent. The consumption at the 
boilers is included in the figure, and it was that 
no account should be taken of the power expended in feed- 
* the boiler or raising the water. 

proceeded to the verification of these guarantees by two 

series of trials, the one made under the actual working of 

the tramway, and the other at maximum work with a 

water resistance, to determine the consumption per kilo- 
watt-hour and per effective horse-power. 
Trial in Actual Service. 

This trial was made on August 28 from 7 a.m. to 
11.30 a.m. In addition to the tramway service we sent 
up to Cassel town, and brought down again, a goods wagon 
(fourgon automoteur) charged with nearly 2500 kilo- 
grammes (24 tons) of deadweight. We have worked out 
with care the data relative to these two journeys, as well 
as those of the journeys of a passenger car with passengers 
in the two directions. The figures are subjoined : 


Ascent of Wagon. 
Time, 20 mir. 30 sec. = 1230sec. = 0.342 hrs. 


Number of 
: Number of 
— tate Admissions, 
Engine A ... 167.1 42 
» sok 165.0 41.4 
Total indicated power ... . 42.06 horse-power 
aximum current ‘é 110 amperes 
Corresponding voltage ... 475 volts 
Maximum electric power 52.25 kilowatts 
Mean amperes ‘ 49.43 
»» volts... 517 
Watts Sc ia wees 25,555 
Total electric power ... 8.73 kilowatt-hours 


The curve I of the annexed diagram (Fig. 2) represents 
the ascent by the variation of the amperes read every 10 


atts Scan mh ait 17,853 
Total electric work ... 5.06 kilowatt-hours 


Descent of Wagon (IIL.). 
Time (duration) 12 min. 10 sec. = 730 sec. = 0.203 hrs. 


Number of 
: Number of 
lowe Admissions. 
Engine A 167.2 41.1 
Me Lee 37.1 
Total indicated power ... 38.2 horse-power 
Maximum current a 46 amperes 
Corresponding voltage ... 525 volts 
Maximum electric power 23.62 kilowatts 
Mean amperes i? 9.36 
oh: 3: WOME: 542 
Watts Scents ue 5,084 
Total electric power . 1,19 kilowatt-hours 
P- 24/5 





Scale 1"%~=1Rulog.per Cm? 
Fig.t. 
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Descent of Passenger Car (1V.). 


Time (duration), 12 min. 30 sec. = 740 sec. = 0.206 hours. 
Number of 


: Number of 
——— - Admissiors. 
Engine A ... 161.5 42.6 
‘a is - 161.3 38.6 
Total indicated power ... 39.6 horse-power 
Maximum current ans 35 amperes 
Corresponding voltage ... 545 volts 
Maximum electric power 19.07 kilowatts 
Mean amperes ae 5 33 
“~o¢ NOU: 557 
Watts i ae : 2970 
Total electric power ... 0.59 kilowatt-hour 


In the interval of the traffic the engines made about 
165 revolutions per minute, and they developed 39 indi- 
cated horse-power with 40 admissions per minute; the 
instruments registered from 25 to 35 amperes at 540 to 
565 volts. The gas from the producer preserved a con- 
stant mean value ea to 1243 calories per cubic 
metre at 0 deg. Cent. and 760 millimetres of pressure 
at constant volume and with the water vapour condensed. 
This thermal value was determined in my laboratory at 
Lille by the aid of the endiometric bomb. 

The number of diagrams taken in the course of these 
trials testify to the uniformity of the quality of the gas; 





seconds ; the curves II., III., and IV. apply to the fol- 
lowing journeys : 





below are the mean pressures in kilogrammes per equare 


in case the battery should break down. When drivi 
the shafting and one dynamo, with the es raised, 
the engines maintained a mean speed of 171.5 revolutions, 
with 16.1 admissions each ; the engine C running empty 
without belt, made 167.6 revolutions with 10 admissions. 
In the first trial the power absorbed by the transmission 
and one dynamo was 14.68 horse-power; in the second 
the indicated power absorbed by an engine running light 
was 4.56 horse-power. The power absorbed by the shaft- 
ing and belts, and by the armature of a dynamo, may be 
estimated at 14.68 — 2 x 4.56 = 5.58 horse-power. For 
an effective power of 30 horse-power the pan efficiency 
of an engine would be 85 per cent. = 15), The 
small amount of power absorbed by the transmission 
when running —_ proves that it was under the best 
conditions, and that it was properly erected. 


II. Trial of Consumption, 


A six hours’ trial was made by utilising the current in 
a liquid resistance of a solution of sulphate of soda. The 
engines A and B drove the left-hand dynamo. The 
combustible employed was slack (braisette Lagrange 
@ Anzin criblée a 30/50) riddled, and containing nearly 
10 per cent. of ashes. It contained 1 per cent. of humidity, 
the weight of a hectolitre (3.53 cubic feet) being 76.5 
kilogrammes (168.6 lb.). The producer was already in 
eee and the only preparation was the clearing of 
the fires. It was in the same condition of working and of 
fire at the end of the trial. The boiler was heated by the 
small fuel, of which a part came from the riddlings of 
the slack, and the cinders extracted from the ashes of the 
producer. 

There was consumed in six hours: 146.5 kilogrammes 
(323 lb.) of slack, or, if the humidity be deducted, 145 kilo- 
grammes, in the producer, and 57 kilogrammes (125.6 Ib.) 
of small under the boiler, which makes 202 kilogrammes 
He all, corresponding to 33.6 kilogrammes (74 lb.) per 

our. 

The engines gave the following result : 


Number of 
: Number of 
—— per Admissions. 
Engine A ... 165.82 68.31 out of 82.91 
oi 166.42 63.25 ,, 21 


On an average there were 65.73 admissions to 83.06 
cycles—that is, 79 per cent. ; the engines were not work- 
ing at full power. : A 

The mean pressure of the diagrams was 5.98 kilo- 

mmes (13.18 Ib.) for engine A, and 5.51 kilogrammes 
12.12 lb.) for engine B, which gives 32.4 horse-power for 
engine A and 27.68 horse-power for engine B, or alto- 
ether 60.08 indicated horse-power for the two engines. 
educting for this figure 2 x 4.5 = 9,12 horse-power 
absorbed by the friction of the engines, there remains 
50.96 horse-power available at the shaft. The effective 
horse-power then requires a consumption of 559 grammes 
(1.23 Ib.) of fuel, without deduction of ash and cinders, 
the latter being utilisable. 
The electric instruments showed : 


Mean amperes 64.54 
» Volts... 484.7 
»» kilowatts <a ket 31.282 
The consumption of coal per kilowatt-hour was a5 = 
1073 grammes (2.36 lb. ). 


The guarantees given by MM. Pierson were thus more 
than realised, as regards the consumption. The working 
of the engines and the producer was further irreproach- 
able (irréprochable) during the trial. The consumption 
of water vaporised under a pressure of 4.5 kilogrammes 
(63 Ib.) was 37.6 kilogrammes (82.9 Ib.) per hour. The 
quantity is very small. Ib is to be observed that there 
is not any other expenditure of water. _ 

We made a curious experiment relatively to the con- 
dition of the fire in the producer during stoppages ; ib was 
possible to set in in action, after a short air-blowing, 
a producer which had been out of action for 14 hours, 
This apparatus offers, then, great facilities inservice, lend- 
ing itself well to the operation of tramway stations in 
which the periods of —— are long. To main- 
tain the fire during 14 hours, it was necessary to 
charge the apparatus with 21 kilogrammes of coal. Ib 
is true that the real consumption may be a little higher, 
seeing that we did not take count of the variation of the 
state of the coal enclosed in the producer at the moment 
of stoppage, ib being inappreciable. : 

In conclusion, I declare the installation of the pro- 
ducers and engines made by MM. J. and O. G. Pierson, 
at the tramway station at Cassel, realises amply the 
guarantees given, and conforms to the best conditions of 
power, of regularity, of —! and of consumption. 


igned) Aimé Wirz. 
Lille, November 17, 1900. 
* One kilogramme per square centimetre equals 








14.223 lb, per square inch, 
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WORKMEN’S COMPENSATION CASES. 


Cosgrove v. Partington.—This was an employer's appeal 
from an award of the County Court Judge at Oldham, 
in Lancashire. It was heard in the Court of Appeal on 
November 13. The plaintiff was engaged at the time of 
the accident in putting a fifth storey on to a mill. His 
work included the hoisting of iron girders by means of a 
steam winch, The County Court Judge held that this 
was an ‘“‘engineering work” within the meaning of the 
~~ and gave judgment accordingly. 

r. Ruegg, Q.C., and Mr. G. Mellor appeared for the 
employer itr. ferbert Sniith, for the workman. 

The Court dismissed the appeal without calling upon 
counsel for the respondent. j 

The Master of the Rolls said: The short point is 
whether the employment of the workman at the time of 
the accident was employment on ‘‘ engineering work ” 
within the meaning of the Act. ‘‘ Engineering work” 
is defined as meaning any work of construction, or altera- 
tion or repair of a railroad, harbour, dock, canal, or 
sewer, “‘ and any other work for the construction, altera- 
tion or repair, of which machinery driven 4 steam, 
water, or other mechanical power is used.” The work- 
man here was engaged in putting on a new top storey to 
a mill, which was either construction or alteration, and 
which involved the use of a steam winch. Why was he 
not within the Act? It was argued by Mr. Ruegg that 
the words ‘‘any other work” ought to be limited to 
works ejusdem generis with what would ordinarily be 
called engineering work, but I cannot so cut down the 
meaning of the section. 

Lord Justice Collings and Lord Justice Stirling con- 
curred, and the appeal was dismissed. 

Ferguson v. Green.—This case, which was also an 
appeal from an award of the County Court Judge at 
Oldham, was heard on November 14. It affords a striking 
illustration of the absurdities which occasionally arise 
owing to the limited application of the Workmen’s Com- 
pensation Act. The applicant was a working plasterer 
whose employers had entered into a contract with a 
building owner to do plasterer’s work to some cottages. 
The external repairs had been effected by means of 
scaffolding. At the time of the accident this scaffolding 
had been removed. The applicant was engaged on the 
work of plastering the internal walls and ceilings of one 
of the cottages, and in order to reach the ceiling and the 
higher parts of the walls of the room, he had constructed 
a platform by means of two trestles, across which he had 
placed some loose boards. He had set the boards on a 
table. ve that the table was unsteady, he used a 
hammer for the purpose of mending it, and while so 
doing a nail flew into his eye, and he suffered severe 
injury. The case was originally heard by an arbitrator 
appointed by the County Court Judge, who refused to 
make an award on the ground that the work was not 
being carried out by a scaffolding-within the meaning of 
the Act. Nevertheless, he submitted the question to the 
County Court Judge, who reversed the decision on the 

round that the arbitrator had misdirected himself in 

olding that the apparatus in question was not a scaffold- 
ing. I was a question of mixed law and fact, and it had 
been held to be a ‘‘ scaffolding ” Koons Court of Appeal 
in the case of Maude v. Brooke [(1900) 1 Q.B. 575}. 

The employers appealed. 

Mr. Ruegg, Q.C., appeared for the employers; Mr. B. 
G. Wilkinson for the applicant. 

The Court allowed the appeal. 

The Master of the Rolls said: In this case the arbi- 
trator has found as a fact that the arrangement of trestles 
and boards upon which the workman was oe 
the accident occurred was nota scaffolding within t. 7, 
s. 1, of the Act. The County Court Judge has reversed 
him on that point. Now this Court has ca ype, | - 
fused to give any definition in law of the word ‘‘scaffold- 
ing” as used in the Act. We have said that it was 
entirely a question of fact, and such questions must 
decided by the arbitrator in each case, as we only hear 
appeals on points of law. In Wood v. Walsh [(1899) 1 
@.B., 1009]; Hoddinott v. Newton [(1899) 1 Q.B., 1018]; 
and Maude v. Brooke (ubi supra), we have refused to 
meddle with the decision of the Court below upon any 
question of fact, and in the last of these three cases the 
facts were not distinguishable from those of the present 
dispute ; we there decided that there was evidence upon 
which the County Court Judge could find that the 
arrangement in question was a scaffolding, and we re- 
fused to interfere, but in the present instance a judge 
of fact has found there was no such evidence, and we 
must again refuse to interfere. In my opinion, the Count 
Court Judge cannot properly overrule the arbitrator’s 
finding on a question of fact. I therefore think that the 
award of the arbitrator must stand, although the result 
is that we have now two cases decided differently, 
although the facts of each are the same. 

The Lords Justices concurced,; and the appeal was 
allowed. 

Hathaway v. The Argus Printing Company, Limited.— 
This case was also heard in the Court of Appeal on 
November 14. It was an appeal from the decision of the 
Judge of the City of London Court, the short point in 
dispute being : How were the applicant’s average weekly 
earnings to be estimated ? The applicant was a printer’s 
cutter, who had been employed by the company for four 
weeks for two nights a week, at a wage of 8s. 8d. per 
night. During the rest of the week he was at liberty to 
work as he liked, and he sometimes worked at casual jobs 
for his regular employers and sometimes for other masters. 
His average weekly earnings for casual employment with 
his — employers amounted to 14s. a week, while he 
earned 8s. 8d. a week in other ways. The County Court 
Judge decided that the amount of compensation should 
be estimated on the basis of a weekly wage of 17s. 4d. 








The og eH appealed on the ground that the amount 
earned by him in casual employment should be added, so 
as to swell the weekly amount upon which compensation 
should be assessed. There was a cross-appeal by the 
masters on the ground that, inasmuch as the applicant had 
not been engaged for a full fortnight, he was not entitled 
to any compensation. 

Mr. Minton Senhouse appeared for the workman ; Mr. 
Arthur Powell for the employers. 

The Court dismissed both ap 

The Master of the Rolls said: It is clear that the 
workman is not entitled to have the amounts re- 
ceived from other masters taken into account. The 
same remark applies to the wages earned in casual 
employment with those who were also paying him 
a regular sal There was nothing continuous about 
that employment. For these reasons the applicant’s 
a must be dismissed. With regard to the em- 
ployers’ contention that inasmuch as there was no 
employment for a full fortnight the average weekly earn- 
ings could not be assessed, I am clearly of opinion that 
there was here employment for a month. I cannot see 
why there was not *‘ continuous employment ” within the 
meaning of the Act. This appeal must also be dis- 


m RK 

Lord Justice Collins said: With regard to the two days 
in each week, there can be no doubt that the man comes 
within the express words of the Act. [His Lordship here 
read the section.] With regard to the other point, _} mst 
felt greater difficulty. The question is whether casual 
work which he has done in the intervening periods, and 
the w: earned tliereby, can be brought in so as to swell 
the whole amount of average weekly earnings. The 
Court must inquire whether it is continuous employment. 
The longer the interval the easier the conclusion that it 
is not the same employment, but it does not follow that 
because the interval is short the two employments are 
continuous. My view is that in the absence of some 
annexus showing that one period is connected with the 
other—there can be no continuous employment. The 
learned County Court Judge has not found that any such 
annexus exists; and for these reasons I think the appeal 
should be dismissed. 

Lord Justice Stirling concurred. 

Bailey v. Plant.—This case was heard in the Court of 
Appeal on November 15. It raised a somewhat technical 
— as to the means of enforcing an award under the 

Vorkmen’s Compensation Act. The applicant who had 
sustained injury entitling him to compensation had been 
awarded 23. 6d. a week. Some payments were made by 
his employer, but they fell into arrear to the extent of 
2/. 5s., when application was made to the County Court 
for a committal order against the respondent under 
Section 5 of the Debtors Act, 1869, The County Court 
Judge was of opinion that he had no jurisdiction to 
commit, as he was of opinion that a committal order was 
not a means of ‘‘enforcing the order,” according to 
schedule 2, oy 8, of the Workmen’s Compensation 
Act, which as follows: ‘‘Where the amount of 
compensation under this Act sha)] have been ascertained 
. . + « ® memorandum thereof shall be sent... to the 
Registrar of the County Court, who shall record such 
memorandum in a special register without fee, and there- 
upon the said memorandum shall for all purposes be en- 
forceable as a greed Court judgment.” 

Mr. Minton Senhouse appeared for the appellant. 
_ respondent was unrepresented. The Court allowed 
the ap 

In the course of his judgment, Lord Justice A. L. 
Smith said: I shall assume without deciding the point 
that this Court has jurisdiction to hear this sree The 
— is whether the process of committal under the 

btors Act is a mode of enforcing a County Court 
judgment within paragraph 8 of schedule 2 to the 
orkmen’s Compensation Act. It seems that a memo- 
randum when recorded in accordance with that para- 
ph stands in the same position for the pur of en- 
orcement as a County Court judgment. Phe County 
Court Judge has came to the conclusion that the process 
of committal under the Debtors Act was nota mode of 
enforcing a judgment, but was merely a process for 
punishing the debtor. I have come to the conclusion 
that, although partly punitive, it is also a usual and 
common way of enforcing ——_ of small debts in 
the County Court, and that the committal order here in 
uestion was a mede of enforcing a judgment within 
the meaning of the Act. This appeal must be allowed. 
The Lords Justices concurred. 








Grimspy.—The capital of a proposed new Humber 
Commercial Railway and Dock Company, for the incor- 
poration of which a Bill will be introduced into Parlia- 


LAUNCHES AND TRIAL TRIPS. 


THE twin-screw steamer Iddo, built by the Londonderry 
Shipbuilding Company, Limited, and engined by Messrs. 
M‘Kie and ter, — Works, Govan, ran her official 
trials on the Firth of Clyde on Monday, the 31st ult. The 
vessel has been specially built to specification prepared 
by the owners, Messrs. Elder, Dempster, and Co., for 
their West African trade. A Board of Trade passenger 
certificate is furnished, and the vessel is designed through- 
out to meet the requirements of the Hamburg Police 
Law. Sheis a twin-screw steamer, 240 ft. long by 36 ft. 
beam by 15 ft. deep. The poop contains accommodation 
for passengers, and in a long. bridge amidships the 
quarters for the captain and officers are placed. S, 
and manceuvring performances were gone through with 
satisfactory results, the indicated horse-power being 750 
and the mean speed 9? knots. 





On Wednesday, the 9th inst., the large steel screw 
steamer Coniston, built by Messrs. William Gray and 
Co., Limited, to the order of the Pyman Steamship 
Company, Limited, West Hartlepool, had her trial trip. 
The vessel takes Lloyd’s highest class under special 
survey, and her dimensions are: Length over all, 347 ft.; 
breadth, 47 ft.; and depth, 27 ft. 4in. The deck erec- 
tions consist of a full poop, long bridge, and topgallant 
forecastle. Triple-expansion engines have been supplied 
from the Central Engine Works of the builders. The 
cylinders are 254 in., 404 in., and 67 in. in diameter, with 
a piston stroke of 45in., steam being generated in two 
large steel boilers working at a pressure of 180 1b. per 
square inch. The trial was successful, the steamer on its 
conclusion proceeding across the Atlantic for Baltimore. 


On Saturday, the 12th inst., the new steamer Ger- 
manicus, built by Messrs. Ropner and Son, Stockton-on- 
Tees, to the order of Mr. b Anderson, of Hamburg, 
made her official trial trip in the Tees Bay, and attained 
an average speed of 114 knots. After the trial trip the 
vessel proceeded on her voyage to New York, where she 
will load for Shanghai. The vessel has been built to carr 
6200 tons on Lloyd’s summer freeboard, and is fitted with 
special water-ballast arrangement and with a deep tank 
for Atlantic trade. Her appliances and fittings for load- 
ing and unloading are of the latest designs. She is fitted 
with triple-expansion engines by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, with a working pressure 
of 180 lb. The machinery was subject to German law 
survey, as well as Lloyd’s survey. 








BAcTERIAL SEwAGE PuriricaTion.—The Royal Com- 
mission on Sewage Dis recently visited the Reigate 
Corporation Se orks at hill to inspect the 
Candy-Caink revolving sprinkler system and polarite 
oxidation bacterial bed, which has been in highly success- 
ful operation there for over two years. Sir Michael 
Foster, M.P., F.R.S., Major-General Phipps Carey, 
Colonel Harding, and Mr. J. J. Willis, the visiting 
members of the Commission, were met at Redhill by the 
Mayor, the borough engineer, Mr. W. H. Prescott, Mr. 
Frank Candy, and Mr. F. Pullen Candy, and made a 
careful investigation of the bacterial system which, by 
means of the polarite oxidising aerobic bed, fed in an 
intermittently continuous manner Meme Candy-Caink 
revolving sprinkler, converts with about half-an-hour’s 
treatment a very — sewage containing tannery and 
brewery refuse into a first-class effluent, bright odourless 
and oxygenated. After the inspection, the members of 
the Royal Commission adjourned to the Town Hall to 
take the evidence of Mr. Frank Candy, general manager 
of the International Purification Syndicate, 109, Victoria- 
street, Westminster, on the subject, and of the borough 
engineer, Mr. W. H. Prescott, who explained the 
entirely satisfactory working of the system and tendered 
analytical results showing an average purification of 
97 per cent. 





PrivaTE LEGISLATION ProcepuRE (ScoTLaAND) Act.— 
The Extra-Parliamentary Panel of Persons ‘‘ qualified by 
experience of affairs” to act as Commissioners under the 
Private Legislation Procedure (Scotland) Act, 1899, has 
been nominated hy the Chairman of Committees of the 
House of Lords and the Chairman of Ways and Means in 
the House of Commons, acting jointly with the Secretary 
for Scotland, in terms of ‘the Act, and is formed as from 
January 1, 1901, as follows: Sir Ralph Anstruther, 
Bart., Balcaskie, Pittenweem, Fife; Sir James Bell, 
Bart., Ardoch, Braco, Perthshire; Sir Thomas Gibson 
Carmichael, Bart., Castle Craig, ee ag Peebles ; 

e 


ment next session, will be 1,000,000/., with the right to | Sir Thomas Glen Coats, Bart., Ferguslie Park, Paisley ; 
raise a further 333,330/. by loans. The proposed dock| Mr. A. Duncan, Parkhill, Arbroath; Mr. John 
Blackburn Fergusson, 


will be on the foreshore lying to the west of the Royal 
Dock at Grimsby, and to the north of the Alexandra 
Dock, with a line in connection with the Great Central 
Railway. 





BIRMINGHAM IMPROVEMENTS.—The Estates Committee 
of the Birmingham City Council,-at a meeting on Friday, 
had under consideration an important matter with regard 
to the Birmingham improvement scheme. far the 
scheme has remained uncompleted. The original pro- 

was to carry Corporation-street straight through 
rom New-street to Aston-road, but the new t oe 
was stopped at the junction of Stafford-street and Aston- 
street, and in this state it has remained for some time. 
The committee now proposes to take the opinion of the 
Council whether it shall finish the work, and thus com- 
plete the scheme. 








—— » Ayr; Mr, A. Gor- 
don of Newton, Newton, Aberdeenshire ; Mr. A. Barns 
Graham, of Lymekilns, Craigallion, Milngavie; Sir 
William Henderson, LL.D., Devanha House, Aber- 
deen; Sir James Low, Kincraig House, Dundee ; 
Mr. J. Dennistoun Mitchell of Carwood, Carwood 
House, Biggar; Mr. William John Mure, C.B., Brox- 
mouth, Desber ; Sir Reginald Ogilvy, Bart., Baldovan, 
Dundee; Sir David Richmond, Broom k, Pollok- 
shields; Mr. W. Robertson, Benachie, Dunfermline ; 
Sir M. Mitchell Thomson, Bart, 6, Charlotte-square, 
Edinburgh; The Honourable C. Trefusis, Fettercairn, 
Kincardineshire. Mr. Graeme Whitelaw, Strathallan, 
Perthshire ; Mr. David Wilkie, Ardmore, Kirriemuir ; 
Mr. Edward Wilson, Woodthorpe, Greenock. From this 
list and Members of both Houses of Parliament, com- 
mittees will be appointed to consider private Bill schemes 
at places convenient to the locus of the proposed works 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrimzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification i. 
not illustrated. ” 
here inventions are communicated from abroad, the Names, &c., 
Sse, Srjocs ay' Tied ih Patt Ofer Sl 

0 iy 
“Branch, 25, ae Buildings, Chancery-lane, W.C., at 
ww orm . 
Sie dale te ebnntal of ti tance of @ complete 
ification is, in each case, given after a 
‘atent has been sealed, when the date of sealing is given. 

SS, may at any time within two months the date oy 

foc nation a the Patent Opies of eapeottion to the great of 8 
we no C7) a 
atent on amy of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


1011. J. W. Hornsby, J. Lowson. J. Money, and W. 
Grice, Grantham. Ploughs. [2 A January 16, 1900. 
—tThis invention has for object to provide means whereby the 
ordinary skeith or disc coulter will operate more efficiently = 
old grass land, or upon land on which there is a top growth, than 
is now usually the case. Arranged on either or both sides of the 





skeith or disc isa skim coulter, which serves for clearing away 
vegetation adjacent to the skeith. In practice the skim coulter 
or coulters is or are fixed by means of supports to the stem of 
the skeith coulter in such manner that they may be adjusted 
relatively to the said skeith coulter according to requirement. 
Accepted November 21, 1900.) 


ELECTRICAL APPARATUS. 


13,643. E. Marechal, J. Michel, and E. Dervin, 
Paris, France. Wireless Telegraphy. [9 Jigs.) 
July 30, 1900.—This invention has reference to wireless telegraph 
systems in which vibrating contact coherers are employed, the 
vibrator being of telephone receiver-like character. The con- 
tacts may be a single pair, or may comprise a number of pairs 
in series, constituted by a row of-balls, which balls may or may 
not be included in a magnetic field. It is proposed to tune the 
apparatus by a method somewhat similar in effect to that used in 


Fig. 1. Fig.2. 
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multiplex telegraphy. There are 12 claims, the first two of which 
are as follow :—1. A coherer (having practically no inertia and 
with determinate contacts) formed by subjecting the cohering 
device to an adjustable pressure, for the pu of reducing to 
the minimum the moment of inertia, and having the decohering 
arrangements within it and forming part of it. 2. A receiving 
coherer, consisting of a telephonic receiver against whose dia- 
phragm a micrometer screw can be pressed more or less for closing 
a local circuit, and which is connected to the receiver of the 
Hertzian waves (Fig. 1). (Accepted November 21, 1900.) 

10,606. A. D. Smith, Keighley, Yorks. Fuse Boxes. 
(3 Figs.] June 11, 1900.—The object of this invention is to allow 
of supply to several consumers of electricity, such as those 
within a building let in tenements, from one set of service cables, 
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in such manner that each consumer is provided with his own fuse 
8o arranged tl at should any fuse be melted by excess current the 
supply to the test of the tenants is not interfered with. Boxes 
are provided for the positive and negative cables, and these cables 
are respectively connected to ‘‘ bus-bars,” one in each fuse box. 


The “‘ bus-bars” are provided with terminals, and placed within 
each box are a like number of terminals, all being mounted on a 

rcelain or other non-conducting insulating block, in which are 
iormed channels between each pair of terminals, across which 
they are connected by fusible wires, and between each such wire 
and the adjacent wire there is raised a barrier, so that should one 
of the fusible connecting wires within the box be melted the 
damage is quite certainly confined to that wire. The fuse boxes 
for the inner and outer or positive and negative cables are con- 
structed in the same manner, and by the adoption of multiple 
fuse boxes, in which the main cables are connected to ‘‘ bus- 
bars,” the connecting or.disconnecting of any consumer with the 
supply is readily carried out without interference with the 
main cables or the supply of the current to the other tenants 
connected to the same positive or negative boxes. (Accepted 
November 21, 1900.) 


400. C. A. Lee, London. Arc Lights. [5 Figs.) Janu- 
ary 6, 1900.—Electrodes of rare earths are proposed for use 
instead of carbons. It is stated that such electrodes work well, do 
not volatilize, and give an arc light of high efficiency even in com- 
— small sizes. An arc produced by a current of less than 

alf an ampere, the potential and character of which is not 
mentioned, when used with electrodes of rare earths whose 
composition is not specified, is stated to have furnished light at 
an efficiency exceeding one candle-power per watt. The elec- 
trodes need heating previous to striking the arc, and various 
means are described by which it is proposed that this heating 
should be effected. The form of electrode proposed is one in 
which a tip of rare earth is attached, by some means not de- 
scribed, to a platinum-ended metal rod which is covered with 
some heat-insulating substance. (Accepted November 21, 1900.) 


23,315. A. Wright and The iyeaee Electric Trust, 


ghton, Sussex. ectro ic Meters. 

Fig.) November 22, 1899.—To enable an electrolytic meter, 
the cell of which developes a counter electromotive force, 
used in a shunt circuit, it is pro to ‘‘ make up for or counter- 
balance” the k electromotive force of the meter cell with a 
battery or thermopile. If it is assumed that the back electro- 
motive force of an electrolytic cell does not increase with 
increasing current, and that the electromotive force of a battery 
or thermopile does not d with i ing load ; or that b’ 
some known means a balance of the electromotive forces of su 
counter-disposed apparatus could be attained and maintained 
during the normal variations of load and of other conditions in 
practice obtaining, the specification does not state that such is 
the case. (Accepted November 21, 1900.) 


23,316. A. Wright and The Mutual Electric Trust, 
Limited, B ton, Sussex. Electrolytic Meters. 
{1 Fig.] November 22, 1899.—It is proposed to counterbalance 
the back electromotive force of an electrolytic meter cell situated 
in a shunt from an ‘‘ ohmic resistance,” by current derived from a 
‘bridging resistance” subject to the potential of the mains. 
There is no indication in the specification that the counterbalance 
need be exact, and no means are described for maintaining it so 
under such differing conditions as would be experienced should 
the greatest current through the meter cell be accompanied by 
minimum potential on the “ bridging resistance,” and vice versd. 
(Accepted November 21, 1900.) 


2282. G. Dalen and A. Hultquist, Stockholm, 
Sweden. Dynamos. [4 Figs.) February 6, 1900. (Con- 
vention date, July 7, 1899).—In this disc dynamo, two discos having 
their rims in rolling contact are driven in opposite directions in 
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afield preferably generated by a magnet of the enclosed coil 
type. The discs and magnet may be of the shape shown in the 
diagrams. The disc axes are the terminals from which current is 
per saree by rolling or rubbing contacts. (Accepted November 14, 
1900.) 

1122. J.G. A. Rhodin, Manchester, Signalling the 
pecetane of Explosive Gaseous Mixtures. [2 Figs.) 

anuary 18, 1900.—An apparatus specially applicable for signalling 
the presence of combustible gases, should they exist, in easily 
explodible quantity in chlorine, comprises a water-locked chamber, 
in which an electric spark is caused to pass periodically, and 
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through ‘which a portion of the current of chlorine or bleaching 
gas is drawn. The explosion chamber has an outlet normally 
closed by a valve, perhaps borne upon but in any case adapted 
to actuate a contacting device, which can by means of electric 
current give a signal, or cause some desired operation to be 
performed, whenever an explosion displaces the valve. (Accepted 
November 21, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,665. O. Imray, London. (H. Homberger, Berlin 
Germany.) Gas Engines. {1 Fig.] November 27, 1899.— 





having compression arrangements te from the working 
cylinder, has a clearing charge of air blown through the working 
cylinder end previous to the charge admission. An aj 8 
is described and illustrated in which this cycle of operat can 
take place. There is one claim, as follows: Method of working 
two stroke internal combustion motor engines consisting in first 




















expelling the greater of the products of combustion from the 
working cylinder by the working piston, and the remainder by a 
charge of air introduced when the piston is near its dead point, 
and then introducing the combustible charge compressed outside 
the working cylinder up to or beyond the full worries pressure, 
and finally firing the charge thus introduced, substantially as 


be | described. (Accepted November 21, 1900.) 
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MINING, METALLURGY, AND METAL 
WORKING. 


1004. A, Reynolds, Sheffield, Yorks. Crucible 
Furnaces. [1 Fig.) January 16, 1900.—This invention has for 
object to simplify crucible Pr crew and reduce the cost of the 
same, by constructing crucibles and crucible furnaces in such a 
way that the crucibles are of cheap construction and can be of 
eae size, and instead of having to be removed for discharging 
their contents have these contents discharged by tapping as from 
a cupola or hearth. For this purpose, a au g plate is 
provided for the hearth of the furnace, and having a large free air 
space below it, and on this plate is a hearth of refractory 











materials, formed with a sunk circular recess to receive the 
end of a crucible cylinder, or several of these. Each crucible 
cylinder is made of refractory material, and is of hollow form and 
open at both ends, One of the ends is inserted in the recess of 
the hearth, which is of somewhat larger diameter, so that after 
the insertion of the cylinder the space can be packed with 
refractory material so as to make a sound joint. Below the 
crucible the plate has a hole through it, in which can be inserted 
a refractory plug, formed with a tapping hole, and held in place 
y a fastening engaging with the plate below. (Accepted 
ovember 14, 1900.) c 


PUMPS. 


mes. V. J. Feeny, London. (Abwéirine, Kraft- 
machinen, Geselleschaft, &c., Berlin, Germany.) High Pres- 
sure Pumps. [1 Fig.) October 12, 1900.—This invention. 
relates to yn working under high pressure for pumping 
carbonic acid, sulphurous acid, ammonia, and similar gases, and 
is especially intended to afford a better packing of the plungers 
of such pumps. An inner stuffing-box or gland is provided for 
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the piston or plunger, and a small outer stuffing-box or gland for 
the plunger-rod. Between these two stuffing-box ere is a 
space, which is formed either as a suction air-chamber or is in 
connection only with the suction chamber of the pump. By 
means of this arrangement the outer stuffing-box is = Pasa 
bee Seas Ny eprend in the suction Seaaily through thi = _ be 
rai cannot in consequence escape so stu! 

box. (Accepted November 21, 1900.) ee 


STEAM ENGINES, BOILERS, EVAPORATORS, ac. 

25,244, J. C. Dobbie, Glasgow. Indicators. 
(2 Figs.) December 20, 1899.—In bing tees omy indicators, and 
more especially in those of the type d in Specification 
No. 11,026 of 1898, and with the object of bert aren the con- 
struction and lessening the weight of the mov poten of such 
indicators so as to render them more sensitive, the overhanging 








According to this invention, a gas or other explosion engine, 





arm, and preferably also the back stay, radius link, and other 
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moving links connected thereto, are made of aluminium or 
similar light metal or alloy. The pin joints, or other 8 on 
which the arm and links oscillate, are made of steel or other hard 
metal, the pins being of hard metal, and the orifices through 
which they pass being lined or formed with bushes of metal hard 
enough to withs wear. The piston and piston-rod are by 
preference made of a single piece, which is turned down to form 
two or more disc-like pistons at one end, and is reduced in 





diameter to form the piston-rod throughout the remainder of its 
length, and this pieton-rod may be bored out to lighten it. The 
discs may be cup or turned with a lip or flange to fit the 
cylinder of the indicator, and one of these discs fits the cylinder 
steam tight, whilst the other, or others, may serve as a guide, or 
guides, and may be 1 oy sesegmed for farther lightness, and to allow 
of the passage of grit into the space between the discs. (Accep- 
ted November 24, 1900.) 

25,440. J. Strumpf, Berlin, Germany. Valve 
Gear. {1 Fig.) December 22, 1899.—In yalve gear, according 
to this invention, to allow of ‘“‘ throwing out of gear” and yet to 
give large admission periods, the lever for throwing out of gear 
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is actuated by a cam moved by an eccentric influenced by the 
shaft governor, in order that either the stroke and the lead, or 
the . only, of the valve may be altered. (Accepted November 14, 
1900, 


22,174. RK. Scott, London. Water-Tube Boilers. 
(2 Figs.] November 6, 1899.—This invention relates to water-tube 
steam generators, and has for object to provide means to form 
and to facilitate the tightening of the tube joints, which 
tightening may, it is stated, be effected even while the boiler is 
under steam. In one class of generator, according to the 
invention, ‘‘headers” are dispensed with, and in lieu thereof 
junction boxes of special form are employed. Fixed near one end 
or both ends of each tube is an annular flange or collar, and the 
junction box is bored and recessed, so that while the tube end 














mn 


enters the bore the annular collar 7" the tube (subject to the 
interposition of a kitg ring or like, if necessary) butts 
against the ion of the junction . The heads of a 
number of { -shaped bolts engage behind the collar, and the stem 
of each bolt passes through a lug provided for that purpose in the 
junction box. A nut may engage with the screw-threaded end of 
the bolt stem, and upon screwing up the said nut the tube joint 
is tightened, since head of bolt engages behind the 
annular collar upon the tube. The ent is adapted to 
form a sinuous or zig-zag water-tube connection between an 
upper and lower water drum. (Accepted November 14, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


M Hamburg, Germany. Feather- 
soe Seadioe yoy August 20, 1900.—In this arrange- 





afterwards the other B any warp is depressed while two picks of 
e 


f floati 
every palt 
(Accepted 


ment, floats on a rotating paddle wheel through which energy is 
transmitted, are maintained vertical during motion of the pe 
by means of cranks engaging in bearings on a circular rotatable 
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} 
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framework, placed eccentric to the paddle-wheel and vertically 

Gon it and a ge of ~~ = eal or wore rollera | 
laced over, around, or upon the e-wheel axle. (Acce 

Wormer 14, 190.)° “is ~~ 


TEXTILE MACHINERY. 


23,025. H. E. Akroyd, Ilkley, and J. Graham, 
Bradford, Yorks. Drying and Stretching Cotton 
Fabrics. [5 Figs.) November 18, 1899.—To more efficiently 
dry and at the same time stretch cotton or other fabrics, they 
are through or over a stentering or drying machine, while 
enclosed in a chamber constructed and heated according to this 
invention. One or more rectangular iron or metal boxes is, or 
are, connected directly into a separate pipe or chamber, where a 
partial vacuum is created and maintained by means of a steam 
jet, water jet, pump, or fan. In the rectangular boxes are laid a 
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number of metal pipes, perforated with small holes, which supply 
a mixture of air and gee that can, by means of valves or taps, be 
so regulated on the air and gas inlets as to produce a Bunsen 
flame, thereby utilising the full heating power of the gas, and 
also ejecting the obnoxious gases out of the chamber into the 
outside atmosphere. The rectangular boxes can be lined with 
asbestos, or other non-conducting material, so as to prevent 
radiation from the walls thereof. e boxes are fitted with slid- 
ing windows of mica, so that the attendant can make a proper 
regulation of the proportions of air and gas admitted to the 
burner. (Accepted November 14, 1900.) 


23,058. R. Haddan, London. (Gebriider Wertheimer, 
Bielefeld, Germany.) Pile Fabrics. [2 Figs.) November 18, 
1899.—This invention relates to pile fabrics such as are woven in 
duplicate face to face, and cut to form separate fabrics; and it 
relates to improved methods by which the pile warp is tied in 
each fabric by two picks of weft, and locked in by floating or 
additional warps. The pile warp may be carried by one or two 
leaves. When one leaf is employed, the warp is lifted while two 
shoots of weft are passed under it in the upper fabric, and then 
depressed while two picks of weft are over it in the lower 
fabric. The ground warp is in two double sets in each fabric 
and crosses between the two picks of weft which hold the same 
loop of pile warp. The floating or additional warp is also in two 
double sets for each fabric, and crosses between every pair of 
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oon of weft holding one loop of the pile warp. When two! 
eaves are employed for the pile warp, one pile warp is raised 


while two picks of weft pass under it in the upper fabric, and 1 


t 


weft pass over it in lower fabric ; the = warps then cross 
each other, that warp a locked in the upper fabric being 
now d to be locked by two picks of weft in the lower 
fabric, whilst that previously locked in the lower fabric is raised 
to be locked by two picks of weft in the upper fabric. Two sets 
of ground warp are employed in each fabric, crossing between the 
two weft picks which hold the same loop of pile warp. Two sets 
warp are also employed in a 4 fabric, crossing between | 
of picks of weft holding one loop of the pile warp. 
November 14, 1900.) 
1. T. Kitchen, | 


091. M. M ve, J. Walsh, and 
Belton Lanes. Mules and Twiners. [4 Figs.) December 
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4, 1899.—In self-acting mules and twiners for canes mgr 
means are provided to ensure an even and uniform winding, to | 


briquettes in travelling thro 
part of their surface brought into close relation with the walls 
| thereof, yet there shall be free and unim 

carey ‘ itudinal 
| having longitudinal passages 
described and illustrated. (Accepted November 14, 1900.) 


prevent the formation of snicks, snarls, and waste, and at the same 
time to produce steady tg: Beceng the inward run of the 
mule e when formin: — The “gun lever” is 
rovided with an incline, w w in conjunction with a 
orked lever mounted on a pin or centre, and to the fulcrum end 
of the lever is attached another forked lever, which shifts out of 
gear a catch-box or a friction clutch mounted on.the tin cylinder 
shaft; the reverse action being effected by means of a spiral 
spring connected at one end to the forked lever and having the 
other end fixed. It is stated that the invention prevents undue 
strain on and breaking of the winding chain, and backing-off too 
far, and that it nses with the ordinary winding catch and 
winding catch wheel, the latter being substituted by catch-box 
wheels or a friction clutch. (Accepted November 21, 1990.) 


MISCELLANEOUS. 
y. 


E. Rolffs, Siegfeld, Germany. Covering 
Relloee or Plates. (1 Fi one we 9, 1899. —This invention 
relates to a process for equally covering rollers and plates with a 
eager we names vs = action of light, 2 oot dee we rollers = 

e employed for p ng purposes, and desc in specifica- 
tion No. 16,944 of 1899. The roller to be covered is placed ina 
lathe, and upon the support fixed to the mandril thereof is arranged 





a receptacle containing the liquid for covering the roller, at.d the 
receptacle is provided with a fine opening forming an outlet for 
the liquid. The roller is rotated and the support is advanced 
horizontally, so that the liquid runs down equally over the roller 


surface and covers the same, and is dried thereon by heat arising 


from a row of burnera beneath. A modification for covering 


plates is also described. (Accepted November 21, 1900.) 


25,720. J. Paton, Johnstone, Renfrew. Belting. 
(9 Figs.) December 30, 1899.—In machine belting, to provide a 


strain isolated leather surface next the pulleys a canvas band of 
one or more layers has secured to its face or pulley side a eeries 
of strips of leather in close contact or at short distarces apart. 


Pig.1. 




















= leather is placed next the pulleys so as to make the fric- 

| tioi 

| being in separated strips it is not subject to tensile strain, 
that strain being taken up entirely by the canvas. (Accepted 
November 7, 1900.) 


nal contact surface and so to protect the canvas from fraying ; 


17,920. L. W. A. Jacobi, Stockholm, Sweden. 
ar Chamber Conduits, [4 Figs.) October 9, 
900.—Conduits through which coal-dust briquettes are con- 
inuously passed to harden or carbonize the binding material 


contained in them, are formed in such manner that, whilst the 
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h the conduit may have the greater 


led passage for the 


liberated. Conduite of v: cross section, and 


or ponicting guide surfaces, are 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
| reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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ARMOUR-PLATES AT THE PARIS 
EXHIBITION. 
By M. Bacté, Paris. 
(Continued from page 68.) 

Chilled Cast Iron.—This material has never 
found any application in the armour-plating of 
ships ; on the other hand, it has been, and is, very 
extensively used in the construction of land defences. 
Reduction of weight being of no importance for 
such work, it can be employed of any thickness 
that may be found desirable, while complicated 
forms can be obtained, and a power of resistance 
to attack that is quite remarkable ; on account of 
these characteristics it is specially suitable for case- 
mates, the fixed walls of revolving turrets, &c. 
The chilled surface obtained by the process of 
manufacture was sufliciently hard to insure the 
breaking up of cast-iron projectiles and even of 
chilled-iron shells ; tee chrome steel shells, 
however, are able to break up the hardened surface, 
and with the introduction of this means of attack, 
the chilled-iron plate has lost much of its value as 
a method of defence. In the circular form of the 
land fort an additional safety was obtained, from 
the fact that it was almost impossible for a shot to 
strike normally to the plate, and the ogival head of 
the projectile glanced off after ploughing a furrow 
on the hardened surface. This advantage, how- 
ever, is now lost by making the chrome-steel 
projectile cylindrical and flat-headed, instead of 
pointed ; with such an attack the hardest plate 
can very speedily be shattered. For this reason it 
appears evident that the chilled cast-iron plate must 
be abandoned as a means of land defence, and give 
place to cast steel possessing higher tenacity. At 
the Exhibition there were only two specimens of 
chilled cast-iron plates; they formed parts of 
cupolas made by the firm of Chatillon-Commentry, 
and have been already referred to. 

Cast Steel.—This material, which is now finding 
an increased application for the outer works of 
armour-clad land forts, is also employed for the 
roofs of cupolas in comparatively thin plates. The 
Exhibition contained one example of such a roof 
for a disappearing turret, in which were mounted 
two 57-millimetre guns. It formed one of the 
Schneider exhibits, and had been built by that 
company for the Roumanian Government. This 
plate is illustrated by the diagram Fig. 2; it is 


——_ Fig. 2. 








Fig. 2, 4.72-in. cast-steel Schneider roof of land turret for the 
_ Roumanian Government ; for disappearing 57-millimetre gun. 
Particulars of test. 


Number of Weight of 


Rounds. Projectile. Gun. Projectile. Velocity. 

1,2,3,4,5 Chilled cast 95 mill. 11.4 kilos. 349 m. 
iron (3.74 in.) (25 1b.) = (1145 ft.) 

6, 7, 8, 9, 10 Holtzer 95 mill. 14.0 kil 360 m. 
steel (3.74 in.)  (80.81b.) (1181 ft.) 

11, 12 Angle of incidence. 30 deg. 14.0 kilos. 400 m. 
(80.8 Ib.) (1812 Ib. 


1.750 metres in diameter and .120 metre thick 
(69.9 in. by 4.72 in.). As shown on the diagram, it 


gun at short range. The shots were planted very 
close together, and the entire absence of cracks 
after this severe test is ample proof of the tena- 
city of the metal. The ten rounds were divided 
in two series of five, and were delivered at each 
corner, and in the centre, of a square of 30 centi- 
metres (11.81 in.)a side. The system of test was 
that of the French Marine already referred to 
and illustrated in Fig. 1. The first five rounds 
fired were chilled iron projectiles weighing 11.4 
kilogrammes and having a velocity of 349 metres 
(25 lb.). The second series were Holtzer steel 
projectiles weighing 14 kilogrammes (30.8 Ib.) 
and having 360 metres velocity (1181 ft.). Even 
under this severe test the plate showed no cracks. 
Two other rounds were then fired obliquely at the 
plate; these ploughed grooves in the surface 
without doing any other damage. MM. Schneider 
and Co. also exhibited a flat plate of cast steel ; 
this was 1.500 metres long and .800 metre wide 
(59 in. by 31.50 in), the thickness being 120 milli- 
metres (4.72 in.) ; this was a test-plate made at the 
same time as a large batch for the fortifications of 
Bucharest ; it is illustrated. by Fig. 3. It will be 


Fig.d. 
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Fig. 3. Armour-plates for cupolas; Bucharest fortifications. 
Cast-steel plate 4.72 in. thick. Tested January 12, 1892, and 

May 27, 1809. 

Weight of 


Number of : 
Bounds. Projectile. Gun. Projectile. Velocity. 
1, 2, 3, 4, 5 Chilled cast 95 mill. 11.4 kilos. 349 m. 
iron (3.74 in.) (25 Ib.) (1145 ft.) 
6,7 Holtzer 120 mill. 21 kilos. 398 m. 
steel (4.72in.)  (46.21b.) (1305 ft.) 


seen that this plate was fired at five times in the 
same way as the one last referred to; the projec- 
tiles were chilled cast iron weighing 11.40 kilo- 
grammes (25 lb.), the velocity was 349 metres 
(1145 ft.); the gun was 90 millimetres bore ; 
afterwards, further tests were made by firing two 
rounds of steel 120-millimetre (4.72 in.) shells 
weighing 21 kilogrammes (46.2 lb.), the velocity 
being 398 metres (1305 ft.). These, like the 
preceding, were resisted by the plate, that showed 
no signs of cracking. 

The Montlugon Works also exhibited a cast-steel 
test-plate that was of special interest. It was ex- 
hibited with its casting head, and had been sub- 
jected to the standard trials of the French Marine 
prescribed for deck armour-plates. As will be seen 
from the diagram. Fig. 4, it passed through these 
tests without showing any cracks or tears. These 
exhibits demonstrated in a remarkable way the 
improvements that have been made in the manu- 
facture of cast steel of that special quality required 
to resist such tests as those imposed, and which 
prove that the metal possesses a degree of tenacity 
that, a short time ago, it would have been supposed 
impossible to obtain by the process of manufacture. 
Ship Armour: Extra Soft Plates.—This quality 
of steel was exhibited for the first time at the Paris 
Exhibition of 1889 by the Montlugon Works, which, 


that had seemed to be the exclusive characteristic 
of puddled iron. The results obtained at Mont- 
lugon led the French Marine to adopt cast metal 
for armoured deck-plates ; and all the armour-plate 
manufacturers in France soon arrived at the satis- 
factory production of such plates. At the recent 
Exhibition there were numerous examples—about 
15 in all—of this extra soft metal, that had, in the 
form of plates, been subjected to proof. In fact 
all, or nearly all, of the French armour-plate makers 
were contributors : Creusot, Saint Chamond, Rive 


Fig. 4. 
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Fig. 4. Cast-steel Montlucon plate; 200 millimetres (7.87 in. 
gun, 165 (6.49 in.) ; velocity, 3.55 metres (1164 ft). 


de Gier, Montlucon, Saint Etienne, &., and even 
others such as Commentry-Fourchambalt, who do 
not make a speciality of this class of work. Want 
of space will prevent us from referring to each of 
these exhibits, but we will select five for descrip- 
tion and illustration as typical of the whole, and of 
a branch of manufacture which has been brought 
to a high pitch of perfection in France. « 

The first isa plate that was sent by MM. Marrel 
Fréres ; it was 30 millimetres thick (1.18 in.), and 
was a test-plate from the lot that will form the 
deck of the Gueydon (see Fig. 5). The rounds fired 


Fig. 














Fic. 5. Extra soft steel plate 30 millimetres (1.18 in.) Marre 
Fréres ; deck plates of the Gueydon, tested January 6, 1899 
gun, 100 millimetres (3.94 in.); velocity, 132 metres (433ft.). 
The penetration was as follows : 


Round 1 . 44mm. (1.73 in.) 
” ; ~ ” 177 »} 
a tr " 
” 5 50 ” es ” 
Mean .. 45.5 ,, (1.79 ,,) 


fig. 6. 
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Fic. 6. Deck plate 2.44in. for the Russian cruiser Aurora by 
Chatillon-Commentry ; extra soft steel. Test, February 17, 
pene Gun, 6.45 in. ; velocity, 502 ft. The penetration was as 
follows : 


Round 1 72 mm. (2.83 in 
» 2 60 ,, (2.36 ,,) 
” 3 - “1 ” (2.80 ») 
so - & 71 4, (2.80 ,,) 

5 a TM: ee GSE, ) 


from a 100-millimetre gun (3.94 in.) at the plate, 
had a velocity of 132 metres (433 ft.). The pro- 





after a long and costly series of trials, had suc- 





had been tested by ten rounds from a 95-millimetre 





ceeded in producing a metal possessing a malleability 


jectiles, of course, passed through, punching the 
plate, but in no way tearing it or producing cracks 
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which are so frequently the result of firing at thin 
plates. Next followed two other examples of extra 
soft metal from the Montlugon Works; one of 
these was a plate 62 millimetres (2.44 in.) thick ; 
it represented the deck plating for the Russian 
cruiser Aurora, and was tested to the requirements 
of the French Marine. Five rounds were fired at 
it from a 164-millimetre (6.45-in.) gun. 
of these passed through the 
specimen was a test 
thick ; nine rounds 


excellent result. 


Fig.7. 














Fic. 7. Deck plate, 2.56 in. ; gun, 6.29 in.; velocity, 534 ft. 


similar plate which had also received nine rounds 
without showing any cracks. This was the test 
wer selected from those made for the deck of the 

esaix ; it is of nickel steel 50 millimetres (1.97 in.) 
thick, and was fired at by a 100-millimetre gun 
with nine Holtzer projectiles weighing 14 kilo- 
grammes (30.8 lb.), and having a velocity of 185 
metres (607 ft.). It is shown in the diagram, 
Fig. 8. It may be mentioned that there is in the 
Musée de la Marine at the Palais du Louvre, a 














Fia. 8. Test plate, for deck of Desaix ; nickel steel, 1.97 in. 
thick, supplied by Schneider. Tested January 20, 1900. Gun, 
3.97 in.; projectile, Holtzer steel, 30.8 lb.; velocity, 607 ft. 


piece of a similar plate made by Creusot and which 
also had resisted with equal success nine rounds 
fired at it under similar conditions. Fig. 9 shows 
a test plate 70 millimetres (2.76 in.) thick, exhi- 
bited by the Saint Chamond Company. It was 
tested on September 19, 1895, by a 155-millimetre 
(6.10-in ) siege gun, the projectile being of tem- 
pered chrome steel and weighing 45 kilogrammes 
(99 lb.) ; the velocity was 170 metres (557 ft.). 
After passing through the place and backing to 
depths varying from 104 to 112 millimetres (4.09 in. 
to 4.40 in.), the projectiles rebounded entire and 
the plate showed no cracks. 

Steel Plates.—To complete its history of the 
manufacture of armour plate:, MM. Schneider and 
Co. showed a specimen of ordinary steel plate of 
which this firm were the sole makers during the ten 
years from 1880 to 1890. It will be remembered 
that the Creusot firm was the first to manufacture 
the all-steel plates, and that the earliest public 
trials were those carried out by the Italian Govern- 
ment in concurrence with the compound plates. It 
was the result of these trials that left no doubt as 
to the superiority of the former. The steel plate 
that was shown by MM. Schneider at Paris was 
9.84 in. thick. It was tested on June 14, 1897, 


Only some 
plate. The other 

late 65 millimetres (2.56 in.) 
eas Fig. 7) were fired at this 
plate at close range from a 160-millimetre (6.29-in.) 
gun; no cracks resulted from this severe test, 
which was afterwards followed by a large number 
of rounds fired all over the surface with a similar 
The Creusot exhibit included a 


fired from a 15-millimetre gun (5.90in.). The pro- 
jectiles weighed 45 kilogrammes (99 lb.), and the 
velocity was from 580 to 585 metres (1900 ft. to 
1918 ft.). Three of the shells were of Holtzer 
make, and were thrown back from the plate with- 
out penetrating. The other two were of chilled 
cast iron, and were shattered by the impact leaving 
the pointed heads in the plate which showed no 
signs of cracks. 

Nickel Stecl.—The firing tests against plates that 
were conducted at Annapolis in 1890 were interest- 
ing as marking a new departure—the use of nickel 
steel in lieu of the ordinary steel that had been 
used prior to that date ; and further, the abandon- 
ment of the compound types. In the Exhibition 


Fig. 2. 














Fic. 9. Extra soft steel plate, 2.76 in. thick; supplied by St. 
Chamond, and fired at by 6.10-in. gun ; the weight of projectile 
was 99 Ib.; velocity, 657 ft. The perforations were as follow : 


Round 1 . 107 mm. (4.21 in.) 
9 2 -- 1S, CF w» 
” 3 «. 104 ” (4.09 ” ) 
ae 23 BT gs AML aD 
” 5 - 109 ” (4.28 ” 














Fis. 10. Schneider steel armour-plate for the Spanish cruiser 
Cataluna, 250 millimetres (9.84 in.) thick. Tested June 14, 
1897. Rounds 1, 2,3; Holtzer projectile, 5.90 in. in diameter, 
weight 99 Ib. ; velocity, 1900 ft. to 1918 ft. 


there was only one example of the former, and 
none at all of the compound plate. The Creusot 
pavilion contained a sister plate to that historical 
one of nickel steel that figured at Annapolis ; it 
had been subjected to almost the same test as the 
American plate, and presented practically the same 
appearance after the trials. Fig. 11 is a diagram. 


Fig “4 
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Fic. 11. Nickel steel plate 9.92 in. thick ; tested June 11 and 14, 
1890. Projectiles, Holtzer steel 5.90 in. in diameter, weight 
99 Ib ; velocity, 1951 ft. to 1974 ft. 





The plate, which is 252 millimetres (9.92 in.) 
thick, is 2.450 metres long and 1.850 metres wide 
(8 ft. 0.5 in. by 72.84 in.). Five Holtzer steel 


grammes (99 Ib.), and the velocities varied from 
595 to 605 metres (1951 ft. to 1974 ft.), thus ex- 
ceeding from 5 to 25 metres the speed of perfora- 
tion of ordinary steel, which attains 590 metres. 
The plate thus tested stopped two of the projec- 
tiles with a velocity of 595 metres, and was traversed 
by the other three, so that its speed of perforation 





is in the vicinity of 600 metres, and corresponding 
to a coefficient of 1.02 compared with ordinary 
steel. It will be remembered that the Annapolis 
plate was first attacked by four projectiles fired from 
a 152-millimetre (5.98 in.) gun at a velocity of 632 
metres (2075 ft.), corresponding to a coefficient of 
1.01; then with a fifth 203 millimetres (round 
from a gun 7.99 in.) calibre and 564 metres 
(1850 ft.) velocity; this corresponded to a coefficient 
of 1.07; all these shots were stopped without 
the plate showing any cracks. The ordinary steel 
plate, on the other hand, tested at the same time 
and under the same conditions, was broken at the 
fifth round into four pieces by two diagonal 
cracks, and the compound plate was also broken 


Fig 12. 

















Fic. 12. Special steel plate by Marrel Fréres, 1.58 in. thick. 

Tested in November, 1891, with 3.94 in. gun. Some of the pene- 

trations were as follow: 
Round 1 

” 

” 

” 


. 59mm. (2.32 in. 


5 
Mean . by a4 tage Brak ok (2.61 5, ) 
up. These trials proved the superiority of nickel 
steel, and all the French works immediately com- 
menced its manufacture, which they have continued 
ever since with several important improvements. 
The example was also followed abroad, and the re- 
sults obtained by Messrs. Vickers were specially 
good. It was not, however, till several years after 
that the great British firms fully adopted the 
process. It may be said that all the armour-plates 
exhibited at Paris contained larger or smaller 
quantities of nickel. The alloy existed even in the 
extra soft metal which it appears to strengthen 
without decreasing its tenacity. Speaking gene- 
rally, the presence of nickel does not sensibly in- 
crease the resistance to perforation, and since 1889 
the investigations have iam constant to discover 
new alloys to produce this result. Of this order is 
the chrome plate sent by the Montlugon Company, 
and referred to above ; this plate was made in 1889. 
The diagram Fig. 12 is the sketch of a plate ex- 
hibited by MM. Marrel Fréres; it is 140 milli- 
metres (1.58 in.) thick, and was tested in November, 
1891, under the usual conditions of French deck- 
plates ; it showed no cracks and a remarkable 

wer of resistance. After the official trials it was 
red at a number of times with increasing velocities 
to determine the speed of perforation, which was 
found to be about 5 per cent. above that of ordi- 
nary steel ; oblique fire only ploughed this plate 
without cracking it. Several other works obtained 
similar results with chrome steel, as was evidenced 
by the samples exhibited at Paris. 








and is represented in Fig. 10. Five rounds were 


e wee .t 





projectiles were fired at it from a 150-millimetre 
gun. The weight of the shell was 45 kilo- 


(Zo be continued.) 
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MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 
By A. Havsseccrr. 
(Continued from page 37.) 

THE second turbine exhibited was a 5 horse-power 
Girard, with a horizontal shaft, for a fall of 50 metres, 
and a quantity of 10 litres of water per second. 

The petroleum portable engine already referred 
to develops 3 effective horse-power. It is designed 
chiefly for agricultural purposes, for driving small 
thrashing machines, straw-cutters, &c. The motor 
ismounted on a four-wheeled frame that also carries 
the necessary tanks, pumps, &c. The ignition-tube 
does not require constant heating by a lamp, as its 
cooling is prevented by a covering of asbestos ; it 
has, therefore, to be heated only once when the en- 
gine is started, and it afterwards remains sufficiently 
hot. The cooling water is supplied from the tank, 
being lifted by means of a small centrifugal pump 
to the cylinder, and then passed back into the tank. 

Messrs. Ganz and Co. exhibited a good collection 
of milling rollers, in the manufacture of which they 
enjoy a high reputation. These rollers are all 
made of chilled cast iron, partly with smooth and 
partly with obliquely-grooved surfaces. In a glass 
case there were shown pieces of these to illustrate 
the great hardness of the metal. 

In the gallery there were two important collec- 
tions ; one was composed of five direct-current 
series motors of the V type, and the other of five 
three-phase motors of the FF type. 

The first-named motors, which have been made 
by the firm during the last 10 years, have an output 
of 4, 1, 14, 2, and 3 horse-power ; they are direct- 
current motors, with series-switching, and are com- 
posed of a four-pole laminated magnet-ring, and a 
drum armature with a grooved laminated core ; the 
field coils and the armature winding, as well as the 
starting rheostat, are switched in series. For 
reducing the self-induction of the motor, copper 
frames are provided on the magnet-ring; these 
are closed in themselves, and are four in number, 
corresponding to the four poles, while in the con- 
nections between the armature-coils and the commu- 
tator segments resistances are interposed. The 
speed of the motors varies at constant current ac- 
cording to the load. At constant load it can be in- 
creased or decreased by altering the current or 
shifting the brushes. They start with full load, 
and are well suited for operating lifts, or other 
work, where great weights have to be moved sud- 
denly. 

The elevators in the Royal castle at Budapest will 
be worked by such motors; in this case they will 
be provided with automatic brake regulators, which 
keep the speed uniform with a constant current at 
the terminals, and at varying load. Current is sup- 
plied by means of so-called reaction brushes, which 
touch the commutator obliquely, and not radially ; 
it is claimed by this arrangement that noiseless 
working without sparking has been attained. 

The second group consisted of Messrs. Ganz’s 
latest type of three-phase electric motors (Type 
FF), (see Fig. 29, page 102). They comprise a fixed 
inductor part and a revolving induced part. The 
former is composed of thin iron sheets held together 
by a cast-iron ring, with grooves on the inner face, 
in which the coils are inserted. The whole is pro- 
tected by a cast-iron cover, made in two parts bolted 
together. On the inside of this cover there are two 
projections for securing the fixed ring. The bear- 
ings are adjustable so that the motor can be set up 
in any desired position or angle. 

The revolving portion is composed of a ring- 
shaped core, made of thin iron plates mounted on 
a bronze centre; in the grooves of the iron core 
there are placed the bars of the secondary winding, 
of which—in the smaller types up to 8 horse-power 
—the three phases are short circuited, while in 
the larger types, from 12 horse-power upwards, 
they are secured to three bronze slip-rings, 
= on the end of the shaft, outside of the 

earing, These rings are connected through the 
carbon brushes touching them, and insulated flexible 
cables, to three plates of a water rheostat. The 
electric motors of the smaller types are started by 
connecting the terminals of the fixed ring to the cur- 
rent supply by means of a three-poled lever switch, 
while in the larger types, the water rheostat has to 
be slowly short circuited. The larger motors, which 
have to run at a constant speed, are provided with 
a three-poled contact switch, a so-called short cir- 
cuiter, by means of which the three slip-rings— 


after the complete short circuiting of the water 
rheostat—are connected directly to each other. 

This apparatus has a movable wooden handle, 
which can be worked by hand; in this way the re- 
sistance of the carbon brushes as well as that of 
the cables to the water rheostat, will be switched 
off the secondary part, whereby the slip of the 
motor is somewhat reduced. 

The larger types, from 30 horse-power upwards, 
are also constructed for direct feeding by high- 
tension currents ; these are only conducted into 
the stationary part, which can be perfectly insu- 
lated. These motors are characterised by their 
small weight and practical construction ; they can 
be taken apart or put together in a few minutes. 

The water rheostats mentioned above serve to 
regulate the induced current when starting. A 
lever carries three iron plates, or as many plates 
as the revolving ring of the motor has phases. As 
the speed of the electric motor increases, these 
plates are dipped deeper into the soda solution 
contained in the cast-iron vessel, till finally the 
rheostat is completely closed, and the electric motor 
attains its full speed. There was also an 8 horse- 
power three-phase motor of a modified type ; this 
motor is specially adapted for lifts ; it is provided 
with a short-circuited armature, and is wound for 
eight poles in such a way that on starting it can 
develop a great torque ; the normal speed is 600 
revolutions per minute at 42 periods per second. 
This motor can be coupled direct to the driving 
shaft of the lift ; the rope-drum is turned by worm 
gearing. Switching on and off and reversing are 
effected by means of a controller, mounted on the 
top of the casing. This controller is connected to 
the lifting mechanism by means of chain gearing. 
When the lift arrives at the lowest, or highest, 
point the motor is automatically switched out. 

Of the five transformers exhibited, two were of 
different construction to those already described. 
One of them is a monophase transformer of a 
capacity of 15 kilowatts, and is wound for a primary 
current of 2910 volts, and a secondary of 105 
volts. The iron core is composed of two laminated 
columns, in such a way that it forms a single 
magnetic circuit. The second is also a monophase 
transformer, constructed after an older type. The 
core consists of two E-shaped sets of plates. It 
forms a double magnetic circuit. On the middle 
branch are placed the primary and secondary coils. 
The frame of this, as well as of the three-phase 
transformers, is composed of two parallel discs of 
iron plates. 

The arc-lamp divisor exhibited should be men- 
tioned. It is simply a monophase transformer, 
with one single coil placed on the middle of the 
core, which forms a double magnetic circuit. The 
two ends of this coil are connected to the secondary 
circuit of a transformer, giving for instance, 105 
volts. The coil is divided in three parts, each of 
which has the same number of windings, so that 
between the ends of the single parts of the coil 
there will. bea difference of potential of 35 volts; by 
each of these sections an arc lamp can be fed with 
current of an electromotive force of 35 volts. 
Thus, the three arc lamps are entirely independent 
of each other, and can be switched in or out singly. 
The current consumption of the divisor is always in 

roportion to the number of arc lamps switched on. 

he main advantage of the device is, that it secures 
the independence of the lamps and makes the use 
of arc lamps possible on public supply mains, with- 
out loss of energy ; these advantages could not be 
attained in the 105-volt réseau, unless 70 volts were 
lost by resistance or choking coil. The loss of 
energy with such divisors amounts only to 20 watts, 
which is required for the magnetising of the iron 
core. Under the most unfavourable condition, i.e., 
if only one arc lamp of 12 amperes is burning, then 
the consumption of energy is only by 4.8 per cent. 
larger than if the arc lamp were fed without a 
divisor and directly with 35 volts. ‘ 

The automatic transformer switches (system 
Schlatter) may be mentioned here. This apparatus 
was in operation in the group just referred to. It 
serves to reduce automatically the magnetising cur- 
rent of a monophase transformer during the period 
of no load to a minimum. The principle of the 
Schlatter apparatus is as follows: When there is no 
current in the secondary circuit of the transformer, 
the primary coil of a small auxiliary transformer will 
be automatically switched in series by the action of 
a balance-weight, and the magnetising current will 
be reduced toa minimum. The core of the auxiliary 








transformer is proportioned in such a way that it re- 


quires but little magnetising energy. The secondary 
coil is switched in series with te lamps, motors, 
&c., and with four electromagnets, having differing 
numbers of windings (Figs. 30 and 31). ir, in con- 
sequence of switching on load at the point of con- 
sumption, the smallest current is perceptible, then 
the electromagnet M 1, having the greatest number 
of windings, overcomes the action of the balance- 
weight G, and thereby short-circuits at N, the 
primary as well as N, the secondary coil of the 
auxiliary transformer, and the primary coil of the 
working transformer receives the full working cur- 
rent. If thesecondary current reaches 0.25 ampere, 
then the electromagnet M 2, having fewer windings, 
operates and short circuits the electromagnet M 1. 
At 15 — 18 amperes the electromagnet M 3, having 
the least number of windings, comes into action, 
and short-circuits M 2. Besides these magnets, the 
switching apparatus has another electromagnet M 4, 
with a great number of windings ; this, if switched 
in series with a 100-volt 50 candle-power incandes- 
cence lamp, is connected with the 60-volt terminals 
of the working transformer. This magnet com- 
mences to act after the magnet M 1, and serves to 
remove the current effects which otherwise would 
occur in the secondary circuit. 

Besides this device there was another switch 
—also on the Schlatter system—exhibited, which is 
used for groups of transformers (Fig. 34). Alter- 
nating-current systems with transformers are so 
arranged that at suitable places transformer bat- 
teries are used composed of several transformers of 
the same capacity. Of these transformers, one is 
continuously in circuit (Fig. 35), while the others 
are — according to requirements — automatically 
switched on or off, so that during the long time of 
low load only one transformer is consuming energy. 

The switch (Fig. 35) comprises a double-armed 
lever S provided with a balance-weight G. The 
tendency of this weight is to break both the 
primary and secondary circuits of the transformer, 
as shown in Fig. 34, and in the lower part of 
Fig. 35, where both circuits are broken. The 
electromagnet M, or M', when energised by the 
secondary current from the preceding transformer 
(see Fig. 33, and the middle portion of Fig. 35), 
pulls down the lever and raises the weight G. In 
so doing it brings down the double contact lever H, 
and completes both circuits of the transformer at 
Aand B. In order that this may not occur until 
the first transformer is nearly fully loaded, an 
adjusting lever h, pivoted at d and provided with 
a counterweight g, is coupled to the lever S. The 
adjusting lever carries a contact by which a by-pass 
circuit is established round the magnet M or,M!. 
When the contacts at A and B are closed, the con- 
tact C is broken (Fig. 33), and is kept broken until 
the magnet M! can no longer sustain the weight G, 
when A and B are broken and C is closed (Fig. 34 
and the lower part of Fig. 35). This arrangement 
renders the action sudden and decisive. 

Devices are sometimes introduced, as shown in 
Fig. 32, to prevent vibration of the lever S, at the 
moment when it isswitched in. Such switches have 
been found very practical and are now extensively 
used. 


On page 8 of our issue of January 4 the title 
‘‘Three-Phase Transformer” should read ‘* Mono- 
phase Transformer.” 

(To be continued.) 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, 
(From Our New York CorRRESPONDENT.) 
(Continued from page 71.) 
Tue Power Puiant oF THE MAssACHUSETTS 
GENERAL Hospital, 

THe next paper wason “The Power Plant of 
the Massachusetts General Hospital,” by F. W. 
Deane. Anything coming from so eminent and suc- 
cessful an engineer as Mr. Deane was sure to be of 
interest, and this paper was no exception. He 
stated the conditions were such as seemed to 
require a plant about midway between the two 
institutions, requiring light and heat, but the fact 
that it was placed at the extreme end made the 
subject interesting. Exhaust steam was carried 
800 ft. from the engine-room, and was perfectly 
effective. 


At the engine-rcom it receives exhaust steam, and if it 
is insufficient, a make-up supply is passed from the boilers 








through a reducing valve to the exhaust pipe. As it is 
necessary to provide against interruption of service by the 
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MESSRS. GANZ AND CO.”S EXHIBITS AT THE PARIS EXHIBITION. 
(For Description, see Page 101.) 
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Fig. 29. 
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SPRING-MOUNTED TRACTION 


ENGINE. 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, LIMITED, ENGINEERS, ROCHESTER. 


(For Description, see Page 109.) 











failure of the reducing valve, there is a stop valve each 
side of it, and a by-pass through which a supply can be 
— by hand regulation, the upper limits of pressure 

ing determined by a safety valve. Near the infirmary 
® separator has been inse’ in the pipe for the purpose 
of removing water in order to avoid water-hammer in the 
infirmary. The water collected by this separator, and all 
other condensations and returns are returned to the boiler 
house by pumps in duplicate. The infirmary uses steam 
of moderately high pressure for sterilising, and a 3-in. 
pipe is carried over to convey such steam. The oppor- 
—- of making this useful for duplicating the steam 
supply for heating was taken, and at the infirmary a 
branch from this is run to the low pressure pipe with 
oe: r valves, and reducing valve. The floor level of the 

iler and eatin is placed 9 ft. below the surface 
of the ground, and acoal pocket capable of containin 
about 100 tons of coal is provided below the ground leve 
the floor of the pocket being level with the other floors. 
This pocket is covered with steel beams with brick arches 
between. There are a number of openings in the roof of the 
pocket so that coal can be emptied directly from carts 
into the pocket. This reduces the labour of unloadin 
and renders coal handling machinery unnecessary. Coal 
is shovelled into iron cars, which are rolled on a track 
directly in front of the boilers, a scale for weighing bein 
inserted at one end of the boiler-room. In one corner o' 
the pocket there is a hydraulic plunger elevator for rais- 
ing ashes. It was necessary to employ vertical boilers in 
order to economise floor space, and those used were de- 
signed by the firm of which I am a member, the object of 
the design being to permit internal examination, and thus 
} convert guesswork into knowledge as to their condi- 
ion. 

In order to render the combustion comparatively 
smokeless with bituminous coal, the crown sheets of the 
boilers are ag 8 ft. above the grates, and the result 
is remarkably good, smoke being rarely seen, and never 
but slightly. there is but little room between the 
boilers and the main steam pipe, each pipe from the 
boilers is taken out of the back and between 


boilers in order to obtain sufficient length for flexi- 
bility. Inspection of the plan of the boiler-room will 
show that each of these ps is very long, considering 

the main steam pipe is, This 


how near to the boilers 
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flexibility is quite important;with vertical boilers, because 
a hot boiler is somewhat higher than a cold one. There 
are two feed pipes to each boiler, one for the main feed 
and one for returns. By this means a disagreeable snap- 
ping of the pipes, which sometimes occurs where feeds of 
different temperatures are mixed, is avoided. The oppor- 
tunity to make a cross connection from one feed system 
to the other was made use of, so that there is a duplicate 
feed system. The blow-off pipes are taken to a tank that 
discharges to the sewer, but this pipe is also connected 
to the injector suction, so that the water in any boiler 
can be pumped into any other. This is an emergency 
provision which would be valuable if the city water 
supply should be shut off, as sometimes occurs, whereby 
the water in a boiler out of service could be used. 
One interesting feature of the station is the economiser. 
is is a Green, and is divided into two parts, either or 
the whole being capable of heating the feed for the 
boilers, or of heating water for domestic uses in the 
hospital. As usual the smoke flue arrangement is 
such that the economiser can be isolated and cleaned. 
The draught is controlled by an automatic damper 
regulator. As room is scarce, and as the smoke 
flues enter the chimney at a high level, the interior 
of the lower part of the chimney is used to con- 
tain a spiral stairway to connect the ground level and 
the floors. In the pump-room there is a duplex ver- 
tical Blake feed pump, and a horizontal Deane duplex 
automatic return pump and receiver with outside packed 
lungers, a ihe feed-water heater, a Worthington 
ot-water meter, and various traps. Nearly all of these 
— of apparatus are arranged to be isolated for repairs. 
n the engine-room there are three Ames horizontal 
simple non-condensing engines. Two of them are 16 in. 
by 14 in., and one 11 in. by 12 in. The r ones are 
directly connected to 100 kilowatts Walker generators, 
and the smaller to a 50 kilowatts Walker generator. 
Each of the larger engines and generators is large enough 
for the night load, and therefore this important part of 
the plant is duplicated, and the smaller set is right for 
the day load, and, of course, either of the larger sete can 
duplicate this during the day time. The steam pressure 
can be varied to suit tha requirements of load, the 
boilers being designed to Bose 140 Ib. of steam. The 
exhaust steam can be p directly into the heat- 

















ing system, or through the feed-water heater, and 
then to the heating system, or through the heater 
and then to the atmosphere, or directly to the atmo- 
sphere. The fact that such plants as this must operate 
constantly throughout the year renders a good deal of 
duplication necessary. In? the winter, the exhaust can 
all be used up without using the heater, and then the 
feed is heated by the economiser only. Of course a large 
SS of the feed in winter consists of returns, and 
1s therefore hot. An oil separator is inserted in the main 
exhaust pipe before it reaches the heater, and after it 
leaves the heater a steam separator is inserted to keep 
back as much of the moisture formed in the heater as 
possible. This is done in order to remove all conceivable 
causes of water-hammer. The exhaust connection to the 
atmosphere is automatically controlled by a back-pressure 
valve provided with a dashpot. The electrical power is 
used | lighting, for operating elevators, a ee ge ae 
machine, and various motors, and for ap) tus of various 
kinds. The voltage is 220, and the wiring on the two- 
wire system. There was considerable discussion prelimi- 
nary to settling upon this, but to the writer no important 
objection could be made to the system, inasmuch as the 
exhaust steam is utilised during most of the year, and 
therefore the extra steam consumption cau by the 
lower efficiency of the lamps compared with 110-volt 
lamps is not a cause of extravagant coal consumption. 
There were other important considerations also that led 
to the adoption of 220 volts. 

Mr. Deane added, the economy of this system was 
very great, saving the interest on 150,000 dols., 
although it cost about one-half this amount. 
Although some criticised this plant, there was a 
general sentiment approving of it, which is what is 
always expected of Mr. Deane’s work. 


Tae ConstRucTION oF CoNnTRACTS, 

The next paper was called ‘‘ The Construction of 
Contracts,” by R. P. Bolton. This is certainly a 
most vexatious subject, for in case of a dispute each 
party construes this to his own advantage, and then 
the jogal profession at once proceed to show that 
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each one is wrong, the right one naturally being 
their client. The author in this case gave the 
‘*Uniform Contract” adopted by the Institute of 
Architects and the National Association of Builders, 
which he criticised rather severely. Your corre- 
spondent has always considered a contract rather as 
a general guide, the carrying of it out being almost 
always a matter of good faith more than of in- 
terpretation. All engineers know there must be 
some discretion exercised in the enforcement of a 
contract; and casesare not unknown where the same 
engineer has decided in one case exactly the opposite 
from his previous testimony, and when called to 
account, said he was now employed by the other side. 
So it seems hardly worth while to do more in this 
article than refer the reader to Mr. Bolton’s paper, 
and if he agrees with the author, then he may con- 
strue the contract his way. It would be hardly fair 
to condense Mr. Bolton’s paper, as it is of the 
nature of a complete statement. 


CENTRAL VALVE ENGINE. 


The next paper was called ‘‘ An American Cen- 
tral Valve Engine,” by E. T. Adams. The 
essential feature of all central-valve engines was 
a hollow piston with a valve therein. This was 
declared to be an old idea in the United States, 
when Peter Willans took it up in England, and 
made a success of it; and the author accorded 
to him the full honour of it ; 320,000 horse-power 
was the aggregate of sales in units of 100 to 300 
horse-power. The engine described ‘‘ represents 
an effort to work up the old central valve idea 
in a form which shall retain the high economy 
of the English design,” and meet existing Ameri- 
can conditions, while conforming to American 
practice. There is so much that is new, and the 
combinations are so different from Willans’, that 
the author claims the title used in this paper. He 
divides the description as follows : 


1. A general statement of the conditions controlling 
design, with an outline of the essential features of the 
type of engine which is thereby indicated. 

2. A brief description of the valve gear of an American 
central valve engine. 

The conditions are the usual ones of small iso- 
lated lighting and power installations, and com- 
prise moderate speed, so the engine can be safely 
operated 40 or 50 per cent. in excess of the 
rated speed, the latter not exceeding 200 to 300 
revolutions per minute. It must be a vertical 
engine, on account of limited floor room, and to 
avoid the tendency of piston and valve to wear 
down and cause leakage. It should be a single- 
acting engine, as thus all parts are accessible, and, 
further, any reversal of the stress on the pins and 
bearings is prevented, and the engine is noiseless. 
It should be a central valve engine, to allow ample 
port openings with very low clearance, and to afford 

rfect drainage of the cylinder, and allow the 
owest number of high-speed parts. It should be 
compound if the gain in economy justifies the 
expense. 

Now, the assumed conditions indicate that the engine 
must be non-condensing, that the load will be aie, 
that the steam pressure will be low, and that for many 
months in the year the exhaust can be utilised in the 
heating system. All these factors are usually urged as 
indicating the use of a simple engine. It should be 
noted, however, that the poor showing of non-condensing 
compound engines under variable load is due very largely 
to faulty steam distribution. This trouble is not in- 
herent in the type, and can be avoided. At the usual 
pressures, 80 to 125, now classed as ‘‘ low,” the range in 
temperature is still very t, and should certainly be 
divided when possible. How far down the scale of pres- 
sures this may profitably be carried is indicated by-the 
gain in economy secured in the so-called ‘* Cornish cycle” 
by guarding the cylinder from the small drop in tem- 
perature corresponding to the difference between the ter- 


| the variation in total water hour, with variation in 
| load, with throttling control and a fixed cut-off corre- 
—_—— to B. ap maes the throttling system gives 
| the better economy for loads — than that corre- 
| sponding to the point of tangency between the straight 
| line and the curve, and manifestly the ideal plan for the 

conditions here assumed is variable cut-off from C to B; 

cut-off becoming stationary at the latter point, and all 

lighter loads to be met by throttling ; the variation in 
total water per hour under the combined throttling ; and 
| automatic system of control being given by the curve 


D BC, which ——— to a — moderate variation 
> = per indicated horse-power for the extreme range 
rs) R 


This description of some of the essential features of 
this engine, and the reasons for their adoption, leads up 
to the following brief description of the valve gear and 
system of regulation. 

The Valve Gear.—Fig. 2 is a section taken through the 
low-pressure cylinder at right angles to the shaft. It is 
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intended to illustrate the action of the valve gear, and 
does not show the actual construction of the engine as a 
whole. As shown in the cut, the low-pressure crank is 
on its upper centre, and the main valve is open by the 
lead. The course of the steam at this instant is from 
the space above the cylinder head down through the 
hollow piston-rod and the ports in the main valve to the 





minal pressure and the back pressure. During the 
months when the exhaust can be used for heating there 
will be long periods in spring and fall when the supply 
from a simple engine will exceed the demand, and it is | 
an unfortunate fact that the periods of maximum demand 
for heat and maximum demand for power are usually at 
opposite ends of the day. In the design here presented, | 
the cost of a compound engine will be only slightly | 
greater than the cost of a simple engine, and, as com- | 
pared with the usual design of simple automatic engine, 
should require from 30 to 50 per cent. less steam, with 
proportionate decrease in fuel required. 

Combined Throttling and Variable Cut-Of.—With 
variabie load, maximum economy will be secured by a 
combination of throttling control for light loads, and 
variable cut-off to allow capacity for heavy overload. 
This is shown very neatly by the accompanying diagram 
(Fig. 1), adapted from Willans’ steam engine trials. The 
line A B C gives the variation in total water per hour, 
with variation in load, when the initial pressure is con- 





stant and cut-off is varied. The straight line D B gives 





upper side of the piston. On the return stroke the valve | 
will open & between the two sides of the piston, 
and the exhaust simply passes from the space above the 

iston to the space below it. On the low-pressure side the 

tter is in communication with the exhaust ; on the high- 

ressure side it forms part of the receiver. The main valve 
is a balance piston valve, driven by fixed eccentrics on the 
crankpin, hence the valve has a motion relative to the 
hollow piston-rod, which is proportional to the throw of 
the eccentric, and both valve and rod have a motion rela- 
tive to the frame, proportional to the length of the crank. 
The former motion controls admission, release, and com- 
pression ; the latter, as will presently be shown, controls 
cut-off. 

The main valve is designed chiefly with reference to the 
clearance. In the sketch submitted the stroke is short 
and clearance is about 3 per cent. The main valve is 
designed to release very late in the stroke, and to com- 

ress to usual receiver "eon hence the main valve will 

ave a fixed cut-off at three-quarter stroke or later. This, 


however, is merely a secondary cut-off, a safeguard against 


| place at ractically full piston speed, when the ports in the 
| main a run behind the stationary cut-off sleeve, and 
variation in cut-off is secured by adjusting the height of 
| this sleeve. Evidently the cut-off sleeve has this in 
| common with the ordinary throttle valve. Ib is stationary 

when the load is constant, and only needs adjustment 
when there is a change in load. Hence, the two may be 
| controlled by the same regulator, and if they shall be so 
| combined and adjusted that fixed cut-off shall never be 
| earlier, and the throttling action of the valve shall never 
extend later than that point of cut-off which affords 
|maximum economy, say quarter-stroke, we secure the 
| ideal system of steam distribution for an engine sub. 
| jected to variable load, with the further practical advan- 
| tage of a high-speed engine without any high-speed rocker 
|arms and other flying parts in its regulator connections, 


The author concluded this paper with the follow- 
ing statement : 


And in brief the result here sought may be called the 
reconstruction of the simple automaticengine. The time 
has come when it should be radically changed or should 
be replaced by something better. In every essential part, 
save only in regulation, ib fails to satisfy the conditions 
with which it is confronted. Its steam consumption in 
the cylinder is, perhaps, moderate enough, but the leakage 
direct to the exhaust is enormous. Its first cost is, 
perhaps, low enough, but its cost at the end of ten years 
is beyond all reason. In its day it was perhaps good 
enough, but that day is now past, and the timeis ripe for 
the substitution of a type free from the restrictions im- 
posed by early mistakes, and by the traditions of its past, 
for a new and better type to meet the new demands of a 
new century. 


At the conclusion Dr. Thurston eulogised Mr. 
Willans, and the opinion was expressed that Mr. 
Adams would give more details in his paper before 
final publication. 


A MEcHANICAL INTEGRATOR. 


The next day’s session was to be held in the 
Columbia University, and your correspondent will 
take an early opportunity to describe the buildings 
and plant of this magnificent institution in an 
illustrated article, but for the — will confine 
himself to the description of the meeting and not 
the place of holding it. Although the hour was 
fairly early and the location at the upper part of 
New York City, the auditorium was filled and the 
first paper was presented by Max H. Wickhouse, 
and called ‘‘ A Mechanical Integrator Used in Con- 
nection with a Spring Dynamometer.” A short 
extract must suffice : 


The integrator described herein is one designed and 
gotten up by the author for use in the dynamometer car 
of the Chicago, Burlington, and Quincy Railroad for the 
purpose of automatically and we yi, arco | ss the 
average drawbar pull or the work performed. The dyna- 
mometer apparatus of this car consists of a spring dyna- 
mometer, with suitable recording apparatus and record- 
ing pens for obtaining a record of the compression of the 
springs, the distance travelled, the time consumed, and 
now, also, of the work performed in suitable units, such 
as mile-pounds. 

The mechanical integrator consists of a registering 
wheel, which slides backward and forward in sympathy 
with the dynamometer springs, and a circular disc, 
making in this case nearly three revolutions per mile, and 
on which the registering wheel slides. The registering 
wheel is a small steel wheel 2 in. in diameter, and the 
disc is brass, 11 in. in diameter. The wheel is so placed 
that when there is no compression of the springs the 
wheel stands on the centre of the disc. Its plane is at all 
times at right angles to the line of motion of the spring 
compression. Thus the farther the wheel gets from the 
centre of the disc, the more revolutions will it make for a 
given number of revolutions of the disc. The sliding of 
the wheel back and forth on the disc causes no revolving 
of the wheel. Only the turning of the disc causes the 
wheel to revolve, and in proportion to the distance the 
wheel is from the centre of the disc. 


APPARATUS FOR DYNAMICALLY TESTING STEAM 
Pumps. 


The next paper was a description of an ‘‘ Appa- 
ratus for Dynamically Testing Steam Pumps,” by 
C. A. Read. He gave a photograph of the appa- 
ratus, and a section of it, and described it at length. 
The operation consists in general in turning the 
steam on and off for very short periods by means of 


|a mechanically-driven three-way cock, and taking 


at the same time, indicator cards. By measuring 
the distance between the horizontal lines the com- 
pression of the spring for the steam pressure used 
is obtained. 


TEsTs OF THE BoILER OF THE PURDUE 
Locomotive. 

Professor W. F. M. Goss presented a paper of 
35 pages detailing at length ‘‘ The Tests of the 
Boiler of the Purdue Locomotive.” This described 
a portion of the results obtained during two years 
and the conditions approximate as nearly as may to 





leakage through to the exhaust. Cut-off proper takes 





those of a locomotive on the railway. There were 
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numerous Tables and diagrams, but the conclu- 
sions are all that can be given here: 


1. The steam delivered by the boiler, tested under 
constant conditions of running, as shown by calorimeter 
attached todome, is at all times nearly dry, the entrained 
moisture rarely equaling 1.5 percent., and being generally 
much less than this. hile the relationship cannot be 
perfectly defined, it appears that the entrained mois- 
ture increases slightly as the rate of evaporation is in- 


ce °. 

2. The maximum power at which the boiler was 
worked with Brazil block coal was such as gave 30 boiler 
horse-power for each foot of grate, and .427 horse- 
power for each foot of heating surface. Experiments 
with other fuels indicate that these values may be in- 
creased by the use of a better coal by about 15 per cent., 
giving maximum values, which, in round numbers, are 
35 horse-power per foot of grate and .5 horse-power per 
foot of heating surface. For the type of boiler experi- 
mented upon, and under conditions of constant run- 
ning, these values may be accepted as near the maxi- 
mum. 

3. The maximum rate of combustion reached was 182 Ib. 
of coal per foot of grate per hour, which is equivalent to 
2.6 Ib. per foot of heating surface, 

4. The maximum draught for any test was that for 
which the average value was7.5 in. If D isthe reduc- 
tion of pressure in the smokebox measured in inches of 
water, and G the pounds of coal burned per foot of grate 
per hour, then 


D = .037 G. 


Also, if W be the total weight of water evaporated per 
hour, the draught necessary to produce a given evapora- 
tion is represented by the equation, 
= __.00214 W 
10.08 -.000244 W 
These equations apply to the boiler tested when using 
Indiana block coal. 

5. Smokebox temperature ranges from 550 deg. Fahr. 
to 800 deg. Fahr., values which are lower than those 
which are often assumed to prevail. : 

6. The evaporative efficiency of the boiler, as affected 
by different rates of evaporation, is expressed by the 


— E = 10.08 — .296 H. 


in which Eis the pounds of water evaporated from and 
at 212 deg. per pound of coal, and H the pounds of water 
evaporated from and at 212 deg. per square foot of heat- 
ing surface per hour; this for the boiler tested using 
Indiana block coal, and for valaes of H of not less than 5 
or greater than 15. By different coals the constants will 
vary, results which are near the maximum being ex- 


ressed by 
~ E min. = 9.4 — .024 iH: 


and results near the maximum by 
E max. = 12.9 - .041 H, 


7. The evaporative efficiency of the boiler as affected 
by different rates of combustion is expressed by the 
equation, 

10.08 
1 + .00421 G’ 
in which E, as before, is the pounds of water evaporated 
from and at 212 deg. per pound of coal, and G the pounds 
of coal burned per foot of _ per hour ; this for the 
boiler tested using Indiana block coal. : 

8. The relation of coal burned to water evaporated is 
expressed by the equation, 


C 


E= 


= WwW 

10.08 — 000244” 
in which C is the total pounds of coal burned per hour, 
and W the total pounds of water evaporated from and at 
212deg. per hour ; this for the boiler tested using Indiana 
block coal, 

9. The condition of running the ry song whether with 
long or short cut-off, or at high or low speed, does not 
appear to affect the efficiency of the boiler of a locomo. 
tive, except in so far as it affects the average value of 
the Paves: of 

10. The efficiency of the boiler of a locomotive, as dis- 
closed by two different tests, for which all conditions of 
running are the same, may vary considerably, due doubt- 
less to inequalities in the firing. 

The discussion on this paper took a wide range. 
Some members thought the results incomplete, 
others thought the air supply should have been 
measured and the firebox temperatures. Another 
preferred to have the steam tested for dryness near 
the steam chest, rather than at the dome. Again, 
it was said, the conditions of the locomotive at rest 
were more favourable to dry steam than if in 
motion. One speaker, however, who had enjoyed 
more experience in this line than all the rest com- 
bined, for he had been superintendent of motive 
power on two trunk lines, considered the paper 
extremely useful, and the results of great value ; 
his only regret was they had not been published 
sooner. Professor Goss defended his view of the 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue fifty-fourth annual general meeting of the 
Institution of Mechanical Engineers was held on 
Friday last, the 18th inst., at the Institution House. 
The chair was taken by the President, Sir William 
White, at 8 o’clock, a large number of members 
being present; in fact, the theatre was crowded to 
excess, as it now generally is at the meetings of 
the Institution. 


Lorp ARMSTRONG. 


Before gear to the usual business, Sir 
William White referred briefly and in sympathetic 
terms to the loss the Institution had sustained 
since its last meeting by the death of Lord Arm- 
strong, with whom our foremost naval architect 
was himself so closely connected during, perhaps, 
not the least eventful period of his brilliant pro- 
fessional career. A letter of condolence had, the 
President stated, been forwarded by the Council 
to Lord Armstrong’s relatives, 


THe Report OF THE CoUNCIL. 


After the usual formal proceedings had been 
disposed of, the Secretary proceeded to read the 
annual report of the Council, which stated that 
the number of all classes on the roll of the 
Institution at the end of last year was 3165, as 
compared to 2922 at the end of the previous 
year, being a net increase of 243. The total 
revenue for the past year was 9005/1. 8s. 1d., while 
the expenditure was 8595]. 11s. 1d., leaving a 
balance of revenue over expenditure of 409/. 17s. 
The total investments and other assets amount to 
70,1171. Is. 5d. Deducting 25,000/. worth of de- 
bentures and remaining liabilities 42111. 15s. 6d., the 
capital of the Institution amounts to 40,905I. 5s. 11d. 
A total of 60,2701. 2s. 10d. has been expended 
upon the Institution House. 

Referring to the progress of the Institution 
Research Committees, the report stated that Sir 
William Roberts-Austen was still at work upon the 
sixth report of the Alloys Research Committee, in 
which the effect of annealing and tempering on the 
properties of steel is chiefly dealt with. This 
report will be ready during the coming year. Pro- 
fessor F. W. Burstall expects to complete his 
second report to the Gas Engine Research Com- 
mittee in the course of a few weeks, and progress 
has been made in the experiments on the value of 
the steam jacket by Professor T. Hudson-Beare. 
Professor David S. Capper has made a first series 
of tests at King’s College on the compound steam 
jacketed engine, with different steam pressures 
and speeds, working single-cylinder, non-condens- 
ing. The results have been worked out and it is 
expected they will shortly be ready for publication. 

It is proposed to form a historical museum, re- 
lating to mechanical engineering progress. Several 
gifts of value have been promised for this purpase, 
and members are invited to help with suitable con- 
tributions of drawings and models. The meetings 
of last year, of which there were nine, are referred 
to in the report, as is also the fact that the 
Council had offered the War Office the assistance 
of the Institution in advising on any engineering 
questions in connection with the war in South 
Africa. The reply received indicated the high 
appreciation of the Secretary of State for War, who 
stated that, although arrangements had already 
been made, the offer would be borne in mind 
should circumstances alter. 

The Council had been requested by the execu- 
tive of the Glasgow International Engineering 
Congress to take an interest in its success. After 





| full deliberation and consultation with the officers Pp 


| of other Institutions, the Council had consented to 
| take charge of the Mechanical Section of the Con- 
_ gress, the meeting of which will be held in the first 
| week in September next. These arrangements will 
not interfere with the ordinary summer meeting of 
| the Institution, which will be held during the last 
week in July at Barrow-in-Furness. 

The report further stated that the Council have 
devoted considerable attention to the question of 
ithe future usefulness of the Institution, and 

pers will shortly be submitted on automatic 
|serew machinery, various systems of electric trac- 
| tion, and on the balancing of locomotive engines. 





situation successfully, and claimed that the condi- | Papers had been promised in connection with the 
tions of the locomotive tested were much more near fencing of machinery, the fixing of standard sizes 


those of one running than would be supposed. 
(To be continued. ) 





pee rolled sections, and also for steam and other 


pipe flanges ; all these being matters which are at 








present engaging the special attention of the engi- 
neering profession. Tr conclusion, the Council 
invite members to assist them by preparing papers 
on important and interesting subjects, and by com- 
municating to the Secretary suggestions in connec- 
tion with prospective papers. 

Sir William White, at the conclusion of the read- 
ing of the report, invited discussion, but no member 
rising to speak, he moved its adoption, which was 
carried unanimously. 


THe Wriians Premium AND GRADUATES’ PRIzEs, 

The next business was the presentation of the 
Willans premium and the prizes to the graduates 
of the Institution. The President said that both 
these were new departures which he was sure the 
members would look on with pleasure. As regards 
the Willans premium, it will be remembered that 
some friends of the late Mr. P. W. Willans, after his 
death, subscribed a sum of money for the purpose 
of commemorating his name and the services which 
he had rendered to engineering and electrical 
science. The sum subscribed had been vested in 
the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers, it being arranged 
that these two Institutions should respectively award 
premiums, alternately, for the best original paper 
communicated to either Institution, and dealing 
with such a general subject as the utilisation and 
transformation of energy, treated especially from 
the point of view of efficiency and economy. 
The premiums are awarded triennially, the first 
re been in the gift of the Institution 
of Electrical Engineers. The present was the 
second award made, and, therefore, the first 
in the gift of the Institution of Mechanical Engi- 
neers. The Council had selected Captain M. H. P. 
Riall Sankey as the recipient, in consideration 
of his paper, read in April, 1895, on ‘‘ Govern- 
ing of Steam Engines by Throttling and by Vari- 
able Expansion.” Sir William ir. White, in 
making the presentation to Captain Sankey, stated 
that one of the conditions of the gift was that the 
paper must be of sufficient merit to deserve a 
reward, but he need hardly say the Council en- 
countered no difficulty on this score. It was a 
matter of peculiar fitness that the first award in the 
gift of the Institution should fall to one who so 
well knew Willans, who had so closely been asso- 
ciated with him in his labour of research, and who 
had proved himself so capable of carrying forward 
the work that Willans’ lamented death had untimely 
interrupted. 

Captain Sankey, in accepting the premium, which 
took the shape of a silver coffee set, thanked the 
President for his remarks. 

Sir William White next said that it was with 
peculiar gratification that he performed the next 
duty that had been allotted to him. It was the 
presentation of the graduates’ prizes. The Council 
had a strong belief in the benefit that would be 
done to the future of the Institution, no less than 
to the graduates themselves, by the encourage- 
ment of the junior section of the roll of member- 
ship. Engineers could hardly begin too early to 
take a practical interest in the profession they 
were to follow, and this the graduates class of the 
Institution enabled them to do. Formerly, the 
section had not been so well placed as the Council 
had wished, but the building of the Institution 
House had placed them in a new position and made 
many things easy that were before impossible. To 
Mr. W. B. Cleverly a box of drawing instruments 
had been awarded for his paper on ‘‘ Works 
Management, Methods of Quick Production of 
Repetition Work ;” and to Mr. Brees van Homan 
four volumes of the Imperial Dictionary for his 
aper on ‘‘ Steel Skeleton Construction as Applied 
to Buildings on the American System.” 


ELectIon oF OFFICERS. 


The result of the ballot for the election of the 
new President, the Vice- Presidents, and the 
members of Council, to fill the places of those who 
had retired in rotation, was next announced, as 
follows: President, William H. Maw; Vice-Pre- 
sidents, Arthur Keen and T. Hurry Riches ; 
Members of Council, Sir John Wolfe - Barry, 
William Dean, Bryan Donkin, H. G. Harris, 
and A. T. Walker. In consequence of the vacancy 
in the number of Vice-Presidents caused by the 
election of Mr. Maw as President, the Council had, 
in accordance with the rules of the Institution, 
promoted Mr. Bryan Donkin to be Vice-President, 
and in consequence of the vacancy in the list of 
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Members of Council thus created, the Council 
had appointed Sir William Thomas Lewis as 
member of the Council. In accordance with the 
rules, both these gentlemen would retire at the 
end of the year and be eligible for re-election 
by ballot. 


INSTALLATION OF THE NEW PRESIDENT. 

Sir William White said that he had now to per- 
form his last duty as President of the Institution, 
and a very pleasant one it was. For the two years 
he had been in office it had been a great pleasure 
and a t source of gratification that the success 
of the Institution had been uninterrupted. The 
growth in members had been remarkable, for nearly 
500 had been added to the roll, a number that 
was equal to the additions of four or five pre- 
ceding years. To-day thers had been elected 120 
new members, which was a total beyond previous 
record. The finance was equally satisfactory, for 
though it was inevitable that expenses should 
increase with the new house, yet outlay was 
more than met by revenue. The monthly meet- 
ings which had been inaugurated were an un- 
qualified success. They hadall been well attended, 
and the standard of papers had been a high one. 
The discussions had excellent, and the only 
difficulty experienced had been to bring them to a 
close. he had listened to the pleadings of the 
Secretary, he believed they would often have sat 
until midnight. This had brought forward a 
feature that would much enrich the Transactions, 























in the shape of written communications. In spite 
of these additions, the issue of the Transactions 
had not only been kept up to date, but arrears 
previously existing had been caught up, a fact 
which reflected the greatest credit on the Secre- 
tary. In speaking again of the graduate sec- 
tion, he would remind members that many could 
do much to help by giving facilities for visiting 
works, by attending meetings, and in many other 
ways. It was the intention of the Council to do 
everything possible to encourage the graduate 
section. In regard to himself, Sir William White 
said that during the last year he had not been able 
to carry out all that his will prompted him to do. 
It was a matter of regret to him that he could not 
take part in the meeting of last summer when the 
American engineers were in London, and he could 
now only express his thanks for the way in which 
his colleagues had worked to make that meeting so 
successful, as it was proved to have been by the 
beautiful acknowledgment that had been sent across 
the Atlantic by the American Society of Mechani- 
cal Engineers. In saying ‘‘ Good-bye” to members 
as President, he did so with a full heart of remem- 
brance of the many kindnesses he had received dur- 
ing the time he had occupied the chair. He knew 
his successor would worthily fill the position, do 
honour to the Institution, and carry on those duties 
which fell to the lot of the president of every im- 
portant society. That he could say from experi- 
ence; for no one had worked harder and more 


effectively to forward the advancement of the 
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Institution than its new President, whom he now 
invited to take the chair. 

Mr. Maw then occupied the chair, and in return- 
ing thanks for the honour done him by his election, 
said that he appreciated most fully not only the 
honour, but the responsibilities of the position of 
President to such an Institution. In his own par- 
ticular case, he could not help feeling that those 
responsibilities were mahsalatly increased by his 
having to follow one who had fulfilled all the duties 
of the presidential chair so perfectly as Sir William 
White had done. He had, however, the satisfac- 
tion of knowing that in the past the Presidents had 
not only received most cordial assistance from their 
colleagues on the Council, and from the staff of the 
Institution, but also the most loyal support from 
all classes of members. Such assistance and such 
support would, he hoped, be extended to himself, 
and thus aided he hoped to be able to carry out his 
duties in such a way that the Institution would 
suffer neither in prestige nor usefulness during his 
term of office. He would say no more at present 
than to repeat his thanks to the members for elect- 
ing him, and trust that when the time came for 
him to deliver up his trust to another, it would not 
be thought he had failed on their behalf to uphold 
the traditions of the Institution. He called on 
Dr. Kennedy to move a resolution. 

Dr. Alexander B. W. Kennedy said he did not 
remember ever having spoken at the Institution 
with greater pleasure. It was his duty to propose 
a vote of thanks to the late President, who had just 
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vacated the chair. It was by the especial request 
of the Council that Sir William White consented to 
remain in office for a second year, and this he did 
in spite of the scanty leisure his almost over- 
whelming official duties left to him, and with, 
perhaps, a premonition of failing health. How 
much success had attended his efforts there was 
no need to tell tomembers. The system of monthly 
meetings and the graduates’ section had both grown 
under his care, and his name would always be 
associated with a momentous era in the history of 
their Institution. He was additionally glad to 
have been asked to move the vote to the outgoing 
President, as it gave him an opportunity of say- 
ing how gratified he was to see as successor his 
old friend, who was, indeed, the old friend of so 
many members of the Institution. 

Mr. T. Hurry Riches was gratified in having to 
second a motion which conveyed appreciation of 
the services of one who had done so much for the 
Institution. His career was an example and an 
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encouragement to all young men who had their way 
to make, and he trusted many would have the heart 
to follow his lead, even though few could hope to 
reach his high position. He would, as time was 
running out, only wish health and long life to Sir 
William White, that he might continue in the high 
position he so greatly adorned to the advantage of 
the country. 

Mr. Maw said it was an additional pleasure to 
him that his first official act in the chair of the 
Institution should be to put to the meeting a re- 
solution which so cordially appealed to his own 
feelings. He would not put the vote of thanks in 
the usual formal way, as it was far more than a 
formality, but he would ask the members to do 
what he knew they were all anxious to do—namely, 
to pass the vote by acclamation. 

The vote was then carried with long-continued 
applause. 

Sir William White, in reply, said he trusted 
that his wish and endeavour to serve the Institu- 
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tion had been apparent, but for whatever measure 
of success had attended his efforts he had chiefly to 
thank his colleagues on the Council, for after all 
the position was, more or less, that of a figure- 
head. His thanks were also due to the Secretary, 
Mr. Edgar Worthington, and to the staff. He felt 
confident about the future of the Institution, that 
it would go on and flourish, because its manage- 
ment was in good hands ; and whatever might be 
thought or said, he knew that the new President 
would never look on his position as that of a figure- 
head alone. 


Gas Enoines ror CentraL Stations. 


The President opened the adjourned discussion 
on Mr. H. A. Humphrey’s paper on ‘‘ Power-Gas 
and Large Gas Engines for Central Stations” by 
saying that so many members had expressed a wish 
to speak—nineteen in all, and probably more would 
come forward—that it was not probable the subject 
would be exhausted in the limited time remaining 
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available at that sitting. As the question raised 
by Mr. Humphrey’s communication was one of 
great importance, it was desirable it should be 
well ventilated, but, on the other hand, it was 
desirable not to interfere with the arrangements 
already made for the regular meeting in February. 
Under these circumstances, it had been determined 
that if the discussion could not be completed that 
evening, it should be continued and concluded at a 
special meeting to be announced later. 

In our report of the former meeting of the 
Institution, when the discussion on this paper was 
opened, we briefly referred to some remarks made 
by Mr. A. Rollason (see page 793 of our last 
volume), who was the last speaker at the former 
meeting. Mr. Rollason’s speech contained a good 
many figures which we were anxious to give, 
but as we had not been able to verify them 
up to the time of going to press with the issue in 
question, we preferred to hold the matter over 
until the renewed discussion had to be dealt with. 
We have now received from Mr. Rollason a copy 
of his figures, and here publish his remarks. 

Mr. A. Rollason was, as we have stated, the last 
speaker at the former discussion. He said that a 
Mond plant of 1000 indicated horse-power capacity 
had been erected at the works of the Premier Gas 
Engine Company, Limited, Sandiacre, near Notting- 
ham, and was started to work in February last, and 
had been in daily use making gas for the engines driv- 
ing the works, for the testing engines, and in the 
foundry for heating the core stoves and drying 
moulds. The plant was constructed without am- 
monia recovery, but with steam recovery towers, 
a portion of the exhaust gases from one of 
the engines being returned to the producer, 
and the exhaust pipe from engine being con- 
nected to the air inlet of the blower. The fuel 
used was the common Nottingham slack, costing 
at the present time 10s. per ton delivered to the 
works, No extra water was required, except that 
used for feeding the boiler in which steam was gene- 
rated for driving a small engine of 8 horse-power. 
This actuated the blower, pump, and dashers in the 
washer. The exhaust steam enters the air supply 
after leaving the air-heating tower, and before pass- 
ing to the regenerator. This plant was tested by 
the speaker for a period of three weeks, and the 
quantity of gas made varied from one-third to the 
full capacity of the plant, the gases made at any 
load between this range were practically constant, 
both in quality and quantity per pound of fuel fed 
to the producer. At full load 1 1b. of fuel fed to 
the producer gave 72.25 cubic feet of gas at 15 deg. 
Cent., resulting upon analysis of the following com- 
position ; 





H 24.00) pT. units bie fort of 6 
CO 16.00',2" per cubic foot of gas a 
CHi 2 29 | 15 deg. Cent. 145.9. 
O 0.00 
CO2 12.40 
N 45.40 
100.00 


Ata load of one-third, 1 lb. of fuel fed to the pro- 
ducer gave 70.85 cubic feet of gas at 15 deg. Cent., 
having the following composition. 


H 16.0} T. units per cubic foot of gas at 


CO 16.40 
CHi 240) 15deg. Cent, 144.5. 


O 0.00 
CO2 12.40 
N 47.20 





100.00 


The producer after standing 14 hours required 
220 Ib. of fuel to fill up, equal to 22 Ib. per 
hour working. At the low load the fuel fed 
to the producer was 299 lb. per hour, and to the 
boiler 65 Ib., the total consumption being 386 lb. per 
hour, and the gas made per pound of the total fuel 
used was 54.9 cubic feet ati 15 deg. Cent. Ata 
higher load the fuel fed to the producer was 636 lb. 
per hour, and to the boiler 65 Ib., the proportion 
of stand-by losses was 22 Ib., the total fuel used 
723 lb., and the gas made per pound of the total fuel 
used for all purposes was 63.55 cubic feet at 15 deg. 
Cent. In ordinary daily working at fair loads a 
good gas engine will give an indicated horse-power 
per hour on 1 1b. of common slack used for all pur- 
poses in a small Mond plant. The slack used was 
tested in a bomb calorimeter, and gave 12,200 
thermal units per pound; 1 lb. of this slack fed 
to the producer made 72.25 cubic feet of gas at. 
15 deg. Cent. having a heat value of 145.9 thermal 
units per cubic foot, the gas made from the 1 lb. of 





slack contained 10,451 thermal units out of 
the 12,200 in the slack, the producer having 
an efliciency of 86.4 per cent. This high efficiency 
resulted from the use of the steam recovery 
towers and from returning part of the exhaust pro- 
ducts to the producer. The same quality of slack 
was used in the boiler, and the quantity burned 
was greater than would be in one constructed to 
burn small slack, or arranged for gas firing. 
During the ten months the plant had been at work 
no repairs had been required, and it had worked 
without a hitch or any trouble whatever. One 
man attended to the plant, and in daily work the 
time required from the starting of the blower which 
forces air to the producer to the time the gas 
engines are working is only 14 minutes. At the 
week end the time required is only three minutes, 
and when shut down for eight days it is under five 
minutes. There had been no time lost or fuel 
wasted blowing up during the time the plant has 
been at work. 

Professor Burstall opened the renewed discussion 
on Friday last. He said he wished first to express 
admiration for the very difficult work which the 
author had carried out. Only those who had tried 
to test big gas engines knew the far greater diffi- 
culty there was in carrying out such experiments 
than in the case of the steam engine. The author 
had given in his paper data not elsewhere to be 
obtained ; and was of opinion that governing by 
throttling was not possible with a weak gas. The 
paper said: ‘‘ The system of governing, by con- 
trolling the quantity of gaseous mixture of constant 
quality, has been well worked out in Westinghouse 
engines, but is really only applicable in the case of 
arich gas.” This was, the speaker said, probably 
due to ignition. With a hot tube it was difficult 
to get ignition of a weak gas, and if electricity were 
employed there must be a big spark. The trouble 
was that the mixture of air and gas misses fire 
when the compression is lowered. ‘The result ob- 
tained with electricity was illustrated by means of 
a diagram on the blackboard. The only plan was 
to alter the point of ignition, for the failure was 
almost entirely due to this cause with a weak charge. 
Another = was the effect of altering the gas 
charge. If one made a series of experiments with 
different ratios of air to gas, it would be found that 
as the charge became weaker, there was a gain in 
efficiency up to a certain point, after which there 
was @ falling-off. The speaker drew two curves, 
one on the assumption of constant specific heat, 
and the other on the assumption that the specific 
heats were variable. The latter curve lies above the 
former, and explains to some extent what has been 
called the after-burning in gas engines: when the 
charge is extremely weak, combustion is not com- 
pleted at the point of maximum temperature, and 
heat is added during the expansion ; theoretically 
this is not so economical, and experiment shows a 
slight falling-off in economy with a very weak 
charge. 

Mr. Walter Dixon said that the author spoke as 
if he had discovered a new subject, but that was 
hardly the case. The speaker had himself been 
associated with the electrical part of important 
work in the same field, and or had been then 
done had been followed on the Continent. The 
experiments he referred to had been on the subject 
of utilising blast-furnace gases in the gas engine and 
extracting the by-products. These efforts, how- 
ever, came to an end, as they could not get big 
gas engines. At that time they could hardly go 
beyond 100 horse-power. Two years later a scheme 
of the same nature was tried at some colonial works, 
but there were no gas-engine experiments on the 
Continent at the same time. Two years ago, how- 
ever, Continental experiments on large power gas 
engines were brought forward. The new point, 
therefore, was that now large gas engines could be 
obtained, and not that producer gas was available. 
He thought the author had made too much of the 
Mond producer, and it was an injustice to others 
to pivot the whole thing onthe Mond gas. The 
paper would be improved if the word ‘*‘ Mond” 
were deleted throughout. The author claimed 
that the gas engine would be preferable to 
steam for central station work. By a diagram, 
he had shown the actual cost of fuel for the 83 
Carne ag electric supply undertakings in Great 

ritain for the year 1898 to be 0.778d. per unit 
sold. The speaker had, however, gone through 
some more recent returns, and had found that the 
coal consumed came out at about .4d. per unit. 
He considered the figures in the paper to be too 








favourable for gas. The first central station to 
ut down gas engines and alternators was in Scot- 
and, but they were not there now. Difficulties in 
regard to paralleling and other matters were not 
insuperable, but they had not been got over in 
this country, and he feared that of the gas-driven 
stations to be erected in the near future, 98 per 
cent. would be abroad, and only 2 per cent. in this 
country. 

Mr. Dugald Clerk endorsed the view of Dr 
Mond that the gas engine would be the prime 
mover of the twentieth century. Twenty-four 
years ago, when he first became interested in the 
subject, the gas engine was a little shooter engine 
made by Crossley. In 1876 a three horse-power 
engine was thought to be large. In 1878, Otto came 
forward with his invention, and the size increased, 
so that in 1879, at the Kilburn Show of the Royal 
Agricultural Society, the largest gas engine, as the 
President would doubtless remember, was of 16 
horse-power, and this was considered so remarkable 
that it was called ‘‘ the King of Gas Engines.” 
After that the increase in size was progressive, as 
were the difficulties that attended construction. As 
to what had been said about the Mond gas pro- 
ducer, he agreed that other gas producers existed, 
and water gas was by no means a new thing ; but 
Dr. Mond’s claim to have made an advance was in 
the method of recovery of by-products. The pro- 
blem he had set himself was to make a good pro- 
ducer gas without losing theammonia. That was very 
difficult, because the conditions of good power gas 
were antagonistic to the recovery of ammonia. What 
was needed was to work at a high temperature, but 
not high enough to decompose the ammonia. To 
effect this in the Mond plant, a great excess of steam 
was passed, it being 24 times the weight of 
the fuel. The heat in the steam must be recovered 
to secure economy, and the apparatus described 
effected this, and washed and carried away the am- 
monia. But though Dr. Mond had succeeded in 
this, he had not succeeded in getting a high efli- 
ciency as a producer. The figures given by Mr. 
Humphrey, though accurate, might be misleading. 
It was stated that the calorific value of the total 
gas made as a percentage on the calorific value of 
the total fuel gasified was 84.1 percent. The state- 
ments in the paper, the speaker said, conveyed the 
impression that that efficiency was claimed for the 
producer. But for every ton of fuel gasified in the 
producer a quarter of a ton had to be burnt to pro- 
duce steam, so that the real efficiency was 67 per 
cent., taking into account the total fuel consumed, 
including that burnt for raising steam. Such a 
figure was below that obtained in other producers 
not recovering ammonia. The author, however, 
claimed that the exhaust gas from the engines 
would generate the steam, but that was not a 
proper figure of efficiency for the producer, as other 
uses might be found for surplus heat. Working 
with the plant described, the speaker was at a loss 
to know how the author determined the volume of 
gas produced, when so large a part was taken to 
the furnaces to be burnt, and so little used in the 
engines. The quantity was estimated by the loss 
of carbon, but that was an uncertain test. To 
arrive at a just conclusion the producers should 
generate gas for the engines alone. He thought 
that the author had failed to trace all the carbon, 
bearing in mind the — of gas he had given 
in his former paper, read before the Institution of 
Civil Engineers. Mr. Clerk was | ae ote to 
give figures supporting this view, and which would 
bring the efficiency down to about 50 per cent., 
when the President intervened, stating that he 
was informed by the author that the figures given 
in the paper had been contirmed by independent 
experiment. 

r. Humphrey here said that the gas had been 
actually measured in another case. 

Mr. Clerk, continuing, said that settled the 
matter, and he was glad to find that the real efticiency 
was about 67 per cent., according to his views. 
He had, through the courtesy of Mr. Humphrey, 
been able to see the two engines, mentioned in the 

per, at work, and he could say they ran exceed- 
ingly well. This was gratifying, because it had 
not been always so, and it had been his sad fate in 
times past to consider the causes of many break- 
downs in gas engines. Engineers and users must 
not, however, jump to the conclusion that troubles 
were at an end, and that makers were in a position 
always to execute orders for big gas engines. The 
experiments were too new, and there were many 
difficult points. In the Crossley engine the piston 
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was not water-jacketed, and in a big engine the 
piston was liable to become red-hot if very large, 
and the heat were not carried away. That would 
give pre-ignition and might pull up the engine on 
the back stroke in a very serious way. He there- 
fore thought Messrs. Crossley had acted very 
wisely in proceeding with caution. Their engine 
was designed with the greatest skill, for if they 
had tried higher compression they would have 
had pre-ignition, and really a most beautiful 
balance had been obtained. In regard to the 
water jacket, they also knew there were dangers 
in jacketing the piston. With a large engine 
the piston had to made so that it would be 
a very easy fit when cold; and dependence would 
have to be placed on the rings to make it tight. 
If a water-jacket were used in the piston, it 
could be made a good fit, because it would not 
expand so long as the water circulation were main- 
tained. If, however, the water supply were to 
fail through any cause, the piston would get hot 
and seize, and the result might be a very serious 
mishap. Bearing these matters in mind, he thought 
the interests of gas-engine practice would be best 
served by moving a little slowly at first, and we 
need not be over-much discouraged by seeing the 
Continent go ahead for a time, as foreign gas 
engines also gave rise to difficulties. 

Mr. James Atkinson, who spoke next, said that 
having had something to do with designing the 
Crossley engine shown on Plate I. of Mr. Hum- 
phrey’s paper, he would like to make one or two 
remarks. When this engine was started, it was 
the most powerful, successful gas engine in Eng- 
land ; previous attempts at large engines had been 
made, but were not successful. It was designed in 
accordance with a very strict specification as regards 
power and regularity of turning moment, and was 
found to comply with those requirements. Per- 
sonally he felt very proud of having had to do with 
it. He was much obliged to Mr. Humphrey for 
showing so clearly that its regularity of turning 
moment is such that, when compared with an 
imaginary flywheel running uniformly at the 
mean speed of the engine, its flywheel only 
deviates from absolute regularity by .38, sa 
4deg., when running on its intended load. This 
regularity is largely due to two things, firstly, 
because it governs on a hair line between two 
steps of a die on the gas valve ; and, secondly, in 
consequence of the large amount of energy store 
in the flywheel. Gas engine flywheels to give very 
steady running must have a high peripheral speed, 
consequently they are too large in diameter to send 
by rail in one piece, so they have to be built up. The 
method of joining up the parts of this flywheel* is 
an invention of itr. Crossley’s, and Mr. Atkinson 
believed it to be the only one by which the full 
strength of rim section can be maintained with 
certainty whilst keeping a smooth external sur- 
face. This efficient flywheel, combined with the 
method of governing, enables the engine to give 
the remarkable regularity shown in the paper. It 
was interesting also to note in this connection that 
the Crossley engine gives more regular turning than 
the ‘‘Premier ” engine in spite of the better sequence 
of ignitions alluded to by Mr. Humphrey in the 
paper. The sequence of the ignitions is not of so much 
importance as most people imagine. Mr. Atkinson 
was much impressed by the illustration showing 
the ‘‘ Premier” engine diagram superposed on that 
from the Crossley engine. The ‘‘ Premier” engine 
gave a thermal efficiency per indicated horse-power 
of 30.38 per cent., and 22.87 per cent. on the 
brake horse-power. Mr. Humphrey gave 25.58 per 
cent.; but the author here referred to a percentage 
based on a different estimation of the calorific value 
of the gas not previously used in the paper. The cor- 
responding figures for the Crossley engine were 26.23 
and 21.78 per cent. As Mr. Humphrey had stated 
at the previous meeting, the Crossley engine had, 
since it had been regularly at work, gained 1 per 
cent. in thermal efficiency per brake horse-power ; 
it was now practically equal to the ‘‘ Premier” en- 
gine, although the maximum pressures were 330 lb. 
in the ‘* Premier ” engine, and only 250 lb. in the 
Crossley. For business purposes, therefore, the 
engines gave equal power for the same expenditure 
of gas, while the Crossley engine had the advantage 
of fewer and lighter working parts, lighter strains, 
less wear and tear, and less lubrication, as clearly 
shown by its better mechanical efficiency. The 





* See Fig. 8, 
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page 814, of the last volume of En3i- 


d|Mr. Labour, the engineering director. 


mechanical efficiency of the Crossley engine was 
given in the paper as 83 per cent., but hé had no 
doubt it would be over 90 per cent. when the 
engine had got into free working order, as all their 
large engines gave over 90 per cent. mechanical 
efticiency. The Crossley engine could have been 
constructed to give a higher thermal efticiency by 
giving greater compression ; but being the first 
engine made of such a size, it was desirable to 
keep on the right side, and the result, at any rate, 
was a really good satisfactory engine. 

The meeting was then adjourned until Friday, 
February 1, but in consequence of the death of the 
Queen this adjournment has since been altered to 
a later date, which will be announced. 





TRACTION ENGINE. 

ON page 103 we illustrate a new pattern of traction 
engine, constructed by Messrs. Aveling and Porter, 
Limited, of Rochester, and exhibited by them at the 
last Smithfield Show. This engine is modelled on 
the firm’s usual type, but several new features have 
been introduced. The horn-plates are so constructed 
that there is a very large amount of space between 
the bearings, allowing nearly the whole of the gearing 
to be fitted inside. This feature also allows the 
valve-chests to be placed on the outside of both high 
and low-pressure cylinders, admitting the use of 
larger valves and ports. The engine is mounted on 
laminated steel springs to both hind and front axles, 
and has been generally designed to meet the special 
requirements of military authorities. 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
THE EXHIBIT OF THE ECLAIRAGE ELECTRIQUE 
Company. 

Tue Société Eclairage Electrique of Paris took a 
quite important part in the great electric power-station 
of the Paris Exhibition, and participated in two of 
the installations. The company in question was estab- 
lished to carry on the business of an earlier company, 
created in 1877, to work the Jablochkoff patents ; it 
will be remembered that this latter company was con- 
spicuous in Paris during the Exhibition of 1878, b 
reason of the brilliant lighting displays it made. The 


Y | Société Eclairage was not founded till 1882, and has 


been very successful, perhaps largely owiog to the 
fact that it was in charge of a large part of the 
lighting of the Paris 1889 Exhibition. In a great 
degree, the success of the company appears due to 
It was in 
1889 that Mr. Labour made his first transformer, 
combined with a system of distribution of arc lamps 
in series. Since that time the company has developed 
a complete system for industrial lighting work, and 
has carried out many important installations, espe- 
cially in the neighbourhood of Grenoble, where water- 
power is abundant. We publish on pages 106 and 
107 some general views, showing the exhibits of 
the Société Eclairage Electrique at the recent Paris 
Exhibition. Of these the first, Figs. 1 to 3, is a con- 
tinuous-current dynamo, driven by a 300 horse-power 
engine, by Messrs. Biétrix and Co., of St. Etienne, 
already described in these pages (see page 598 of our 
last volume). As will be seen, the armature is mounted 
on the engine shaft ; the normal speed is 110 revolu- 
tions. The dynamo is a shunt-wound multipolar, 240 
volt machine at 850 amperes, and 185 kilowatts. _ The 
armature is 78.74 in. in diameter, and weighs four 
tons; a flywheel maintains the speed regularity to 
within ;:55. The second group, Figs. 4 and 5, com- 
prises a Dujardin engine of 850 horse-power and 80 
revolutions. The Labour generator isa triphase alter- 
nator, driven direct; the voltage is 3000, and the 
frequency 50, The inductors are secured to the heavy 
flywheel, which ensures regularity to within 335; the 
outside diameter is 18 ft. 4in. The armature is fixed, 
and is built up of very thin plates, carefully insulated 
from each other and the enclosing cast-iron ring. 
The plates are perforated, and the holes with insu- 
lated Jiners receive the triphase winding. “The fixed, 
as well as the revolving, part of the generator can 
be shifted laterally to facilitate repairs and mainten- 
ance. Figs. 6 and 7 show the exciting machine em- 

loyed. It consists of a high-speed engine, coupled 
irect to a multipolar Labour dynamo, running at 420 
revolutions. 





SHIPBUILDING ON THE Tees: ExratuM.—In our article 
on the “ Shipbuilding on the Tees,” we inadvertently gave 
the total production of Messrs. Richardson, Duck, and 
Co., Stockton, as nine vessels, of 13,800 tons. This 
should have been nine vessels, of 36,253 tons. A few 
lines later in our article it was mentioned that the nine 
vessels “ were mostly between 4200 and 4400 tons.” 





* See pages 647, 712, 746, 815, and 846 of vol. Ixix., and 
12, 50, 79, 131, 149, 207, 264, 296, 368, 434, 533, 598, 





and 626 of our last volume. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 8. 

THE year opens with every indication of a broaden- 
ing demand for all manner of mill and furnace pro- 
ducts. The Perrin tube patent is to be develo on 
this side by a company to be capitalised by Phila. 
delphians at somewhere between 30,000,000 re and 
50,000,000 dols. Ore prospectors in the Lake Superior 
region are prospecting for ore in new quarters farther 
north. Port Arthur, 200 miles north-east of Duluth, 
is the new centre, and the Ontario and Rainy River 
Railroad is being built along the outcrop. The Car- 
negie Company, following its progressive policy, has 
secured control of a process which changes molten pi 
iron in a basic epen-hearth furnace in which nearly all 
the phosphorus of the iron is withdrawn. The carbon 
is then oxidised, and reduced to the desired point. Itis 
clear that a revival of enterprise has taken place in 
the steel industry, the basis of which is the heavier 
demand for steel. There is now a tendency to higher 
prices, but it is the merest guesswork to say to what 
extent this will go. The probabilities are that 
the basis or foundation for a reaction is being even 
now laid, before the upward tendency has been 
exhausted. The combinations are making strong 
efforts to save themselves from the unmistakable 
evidences of greater production. The impression is 
strong that the present year will not end without some 
adverse developments as to prices. Advices to-day 
from Pittsburg point to preparations in the purchase 
of several sites for mill extensions. Contracts for 
machinery are being placed that assure a very great 
expansion of capacity of mills. The railmakers may 
advance rails 2 dols. this week, Large orders are 
being placed, and the requirements in sight foot up 
1,000,000 tons. This does not include the new enter- 
prises, of which there are many. The Morgan inte- 
rests have now secured practical control of the anthra- 
cite coal trade, and of a continuous rail-line across the 
continent. This accomplishment will be followed by 
the inauguration of improvements and the elimination 
of unnecessary expenses and services. The railroad 
combination craze or fever or momentum is on, and 
there are now negotiations in progress for combina- 
tions that will transform railroad management from 
the competitive basis to a more satisfactory one. The 
basis of the new combination is the control of the 


Y | financial interests which heretofore have permitted 


railway managers to do as they pleased. A large 
amount of building is now in sight: one building in 
Chicago calls for 7000 tons, a New York hotel will take 
4000 tons, and a country store 1500 tons. These are 
sample orders. The Subsidy Bill will hardly pass. It 
is unpopular in its present shape. Shipbuilders have 
par amount of work within reach than they are 
in a position to take. Much capital will find its way into 
shipbuilding this year for all purposes. Contracts are 
placed for 60,000,000 dols. worth of tonnage and ship 
work of all kinds. The inquiries for ship material in 
some instances call for delivery twelve months ahead. 
Plans are being perfected for the erection of steel 
plants on the Pacific coast in connection with steam- 
ship and car-building requirements. The Baldwin 
Locomotive Works built 1217 locomotives last year. 





Gotp.—The war in the Transvaal has told heavily 
upon our gold imports, which declined last year to 
26,190,873/., as compared with 32,533,4977. in 1899 and 
43,722,960/. in 1898. The receipts of gold from British 
South Africa sank to 378,626/., as compa with 
15,014,6312. in 1899 and 16,768,9977. in 1898. The value 
of the gold received from British India last year was 
3,778,3371., as compared with 725,562. and 1,656,135/. in 
1899 and 1898 respectively; and from Australasia, 
6,458,9187., as compared with 5,035,620/. and 7,566,2492. 
respectively. Last year’s gold imports would have shown 
a still greater decline but for the fact that gold was 
received from the United States in 1900 to the extent of 
5,870,734/., as compared with 2,376,0467. in 1899 and 
48,4971. in 1898. France also sent us gold last year to 
the value of 2,156,032/., as com with 1,840,646. in 
1899 and 4,431,033/. in 1898. The most striking feature 
in our gold imports has been the marvellous development 
of South African deliveries during the last fifteen years: 


Year. Value. Year. Value. 
£ & 
1886 .. 271,470 1894 .. . 7,864,805 
1887 .. 230,942 1895 .. .. 8,853,913 
1888 .. 847,055 1896 .. .. 8,002,555 
1889 .. 1,441,787 1897 .. .. 13,621,336 
1890 .. 1,876,677 1898 .. 16,768, 
1891 .. 2,489,618 1899 ..  .. 15,014,63t 
1902... -. 4,300,327 1900 .. ae 378,626 
1893 .. e» 5,325,239 
It will be observed that the deliveries made an extraordi- 


nary advance in 1897 and 1898, the two years immediately 
preceding the war ; but the very prosperity of Transvaal . 
gold-mining —— ee precipitated the lament- 
able conflict from which we have not yet em A 
development of gold on the West Coast of Africa is now 
attracting considerable attentiov, but the deliveries from 
that quarter have at present been com tively trifling, 
having only amounted last year to 68,8571, as compared 
with 70,505/. in 1899, and 89,273/.-in 1898. The value of 
id a from the United Kingdom last year 





the gol 
was 18,397 , a8 compared with 21,536,052/. in 1899, 
and 36,590, 0501. in 1898, . 
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STEAM STOP VALVE. 


Tue salient feature of this steam stop valve is 
that both the spindle and the seat are free to expand 
and contract under changes of temperature, and 
thus a serious cause of leakage is avoided. It is 
evident that a brass spindle must expand and con- 
tract more than a cast-iron valve-box, and that the 
valve will, therefore, either be jammed on to the seat 
or will be raised off it. Inthe valve constructed by 
Messrs. Cockburn, Limited, Cardonald, near Glasgow, 
the crosshead slides on pillars, and is loaded by springs 
to hold the valve on to its seat. These springs cannot 
be compressed beyond the determined amount, and 
the crosshead cannot be jammed down on to the 
collars of the pillars, because there is a distance ring, 
or sleeve, between the wheel and the crosshead. 
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When the valve is raised clear of the seat, the spring | 
load is transferred from the spindle to the collars on 
the bottom ends of the pillars. 

The seat is not driven into a recess in the cast 
iron, but is pressed on to a flat face, tightness being 
secured by a grooved joint. However much the 
seat may expand and contract, relatively to the cast 
iron, it does not tend to become slack. 

The valve illustrated is a 6-in. stop valve, designed 
for 200 lb. pressure on the square inch. When the croes- 
head is down on the collars, the spring load is 250 lb., 
or 50 1b. above the maximum boiler pressure. When the 
valve is raised ;'; in., as shown, the valve is then loaded 
with about 80 lb. above the boiler pressure. These 
valves have given very satisfactory results in practice. 





IRRIGATION IN ARGENTINA.—It is considered that the 
section of Argentina between Bahia Blanca and the Rio 
aa. and, indeed, as far as the junction of the Neuquen 
and the Limay, may be rendered very fertile by irriga- 
tion, although it is now practically barren. Both the 
Colorado and the Negro afford facilities for irrigation 
works, which the Buenos Ayris Great Southern Railway 
Company, Limited, is also disposed to encourage. 








AGRICULTURAL Encines.—The value of the agricultural 


engines exported from the United Kingdom last year was | P0S®, 


753,846/ , as compared with 761,529/. in 1899, and 687,934/. 
in 1898. It will be seen that, notwithstanding the pres- 
sure of American competition, the external demand for 
this descripion of engines is pretty well maintained. 
This is probably due to the fact that the principal | 
inquiry proceeds from European countries, to which | 
engines to the value of 564,764/. were exported last year, 
the corresponding exports in 1899 being valued at 572,0172., 
and in 1 at 520,243. The exports to South America 
last year were valued at 66,256/., as compared with 52,760/. 
in 1899, and 32,9962. in 1898, There was, however, some 
falling-off last year in the Indian and Australian demands. 
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THE* RIDGWAY RETAINING AND DISCHARGING VALVE. 
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Tue illustration above shows a retaining and dis- 
charging valve designed especially for the control of 
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‘the valve in connection with an automatic flushing 


sewage in bacteria beds, but also applicable as a flush- | 


ing tank. The construction is exceedingly simple. 
The liquid is retained in the tank by the valve flap C 
(Figs. 1 and 2) until it isto be discharged. When it has 
accumulated to the level IF’, it overflows through a pi 


which delivers it into the upper part B of a float tank. | 


When a considerable quantity of water has accumu- 
lated here, the weight raises the valve flap C a little 
off its seat, and water flows under the valve into the 
lower part of the float tank. As the opening is com- 
paratively large, the bottom of the tank is immediately 
filled, and lifts the valve right up, so that the water 
pours past it into the chamber G. The water in the 
tank escapes through an outlet provided for the pur- 
and when the float tank is empty the weight of 
the flap valve returns it to its seat. 

Evidently the time occupied in filling and emptying 


| As a precaution against t 


the float can be exactly regulated, and tliis capability | 


can be taken advantage of to keep sewage on contact 


beds for any desired length of time. The valve is | 


worked by the flow of the sewage, and automatically 
adjusts itself to the constantly varying volume of 
sewage without any manual operations. No fall is 
taken up, and if working ‘‘ double contact,” the sur- 
face of the second bed can be constructed on a level 
with the outlet of the first. Figs. 3 and 4 show 


tank. The valve is manufactured by Messrs. 
Mather and Platt, Limited, Salford Iron Works, 
Manchester. 





Fire Trsts.—The great Cripplegate fire in the metro- 
lis demonstrated how ily a building can be set on 
re by a conflagration on the opposite side of the street. 
The flames almost o— gain access through windows. 
is risk, Messrs. G. A. Williams 

and Son, of Bayswater, have devised a form of fire blind, 
which has been tested by the British Fire Prevention 
Committee. The blinds are of asbestos cloth, and run 
on rising and falling rollers, like the curtain of a theatre. 
When down the rollers are caught and held by iron clips, 
presumably to prevent the blinds being blown out of 
place. If left unrolled, it is likely that the supporting 
cord would be soon burned, and the blinds would fall 
down. Two blinds were used 3 one to protect a door, and 
the other a window, and the fire was inside the room, the 
blind being between it and the glass. The gas was lighted 
at 3 p.m.; at 3.3 the temperature was 330 deg.; at 3.15 it 
was 1320 deg.; at 3.30, 1580 deg., when the gas was turned 
off. All the glass was badly cracked, but none fell out of 
thesash. Theglazing bars were burned to a depth of }in.. 
and the door was burnt all oversimilarly, and was pierced 
by asmall hole. Smoke and vapour came through the 
cracks, but no flame. The curtains kept in the fire for 


| half an hour, in spite of its high temperature, and were 


themselves uninjured. 
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BARGE LIFT AT FOXTON, LEICESTERSHIRE. 


MESSRS 


CONSTRUCTED BY 





J. AND H. GWYNNE AND CO, 


LIMITED, ENGINEERS, 


LONDON. 











Ir is remarkable how long the old staircases of 
canal locks, often congue as many as a dozen, 
still exist, in spite of the much more effective 
mechanical means of raising and lowering boats 
which are now available. It seems as if the 
managers of canals considered time of no value, 
and, therefore made no effort to expedite traffic, 
allowing the soltwege to secure much which they 
might carry quite well if they valued quick delivery 
more highly. As an example of what can be done 
in this respect, we illustrate on this page and on page 
114 a barge lift, the invention of Mr. Gordon Cale 
Thomas, the engineer-in-chief of the Grand Junction 
Canal Company, and of his brother, Mr. James B. 
Thomas, of 21, Sarrey-street, Strand, London. The 
lift has been erected at Foxton, Leicestershire, where 
there is a staircase of ten locks, the difference of 
level being 75 ft. 

The general design will be understood at a glance. 
There are two tanks (Fig. 1, page 114), each capable 
of holding two 33-ton canal boats, or one 70-ton 
barge, and also the water necessary to float the boats, 
and thus to carry them without any danger of strain- 
ing. Each tank is supported on eight sets of wheels, 
which run on eight rails, arranged in four pairs, and 
the two tanks are connected together by wire ropes 
in such a way that the weight of the one balances that 
of the other, as they travel in opposite directions on 
the incline connecting the upper and lower reaches of 
the canal. Both tanks contain water; whether they 
both convey boats or not is a matter of indifference, 
as the boats displace their own weight of water. 

Fig. 2 shows one tank in the lower reach just being 
loaded ; its inside capacity is 80ft. by 15ft. by5ft. The 
boat has been floated in through a suitable gate at the 
end, and this gate, operated by hydraulic means, has 





Fig. 3. 


been dropped to retain the water when the tank is 
hauled sideways out of the canal, and up the 1 in 4 
incline. The other tank is seen at the top of the 
incline, and is ready to start on its downward 


joaspey- 
Evi — the tank cannot be submerged in the 
upper reach of the canal, as it is in the lower reach. 


It is brought to rest opposite a gate which forms the 
end of one portion of the canal, and it is forced up 
against a face by hydraulic cylinders, in order to 
make a watertight joint between the tank and the 
canal. Both gates—that is, the gate which closes the 
end of the canal and the gate which closes the tank— 
are then raised by hydraulic cylinders, and the boat 
is hauled into the upper waters ready to continue its 
journey. 

Fig. 3 shows the machinery for winding in and out 
the Fin. steel wire ropes by which the tanks are 
manipulated. As the weights are balanced, the engine 
has only to overcome the friction of the wheels and 
the machinery. It is of the double-cylinder high- 
pressure jet condensing type, and drives the drums 
through worm gearing. It also works a horizontal 
duplex hydraulic pump, delivering into an accumu- 
lator of such capacity as to be able to work all the 
necessary eylinders simultaneously. The machinery, 
as well as the tanks, was constructed by Messrs. J. 
and H. Gwynne, Limited, of Hammersmith, and 81, 
Cannon-street, E.C. 

The advantages of the lift over locking are (1) great 
saving of water ; and (2) economy of time. The time 
occupied for the operation of passing two boats in each 
direction is 12 minutes, as compared with 1} hours, 
the time taken in passing a single boat, or 14 hours 
for a pair of boats vid the existing locks. As to the 
cost of working, the duty, taking 15 minutes intervals 








between the operations, is 6000 tons per day of 
12 hours (3000 tons in each direction), and the cost 
of dealing with this tonnage, based on the actual 
experience of the past six months, would be 1/, 4s. 6d. 
per day, including coal, oil, stores, and labour, 





Purcoasse oF Licgut Rattways.—The North-Eastern 
Railway Company has signed two provisional agreements 
for the a of the undertakings of the Goole and 
Marshland Light Railway and the Isle of Axholme Light 
Railway Company. The sum to be paid for the le 
concern is 75,000/., and for the Isle of Axholme 57,000/. 
The consideration money is to be paid by October 1, 1901, 
and the two light railways are then to be transferred to 
the North-Eastern. 





Hutt as A DockyArD CENTRE.—At a meeting of the 
Corporation Property Committee of the Hull Town 
Council on Friday, the town clerk (Mr. E. Laverack) 
reported that in accordance with a resolution d by 
the council, he had written to the Lords of the Admiralty 
bringing under their notice the excellent sites and other 
facilities available at Hull for the establishment of a naval 
repairing dockyard. He had received, in reply, a letter 
from the Secretary to the Admiralty stating that the 
Lords Commissioners had no intention to make any addi- 
tion to the existing number of Royal dockyards. 


CirncHeR CABLE Ciip.—Messrs. Brunton and Sons, of 
Musselburgh, Scotland, have sent usa sample cable clip 
for connecting overhead multiple-conductor cables to 
® stranded apes wire. This is to take the place of 
the raw hide clips hitherto used. The clip is a strip of 
—_ which is passed round the cable, and then through 
the loop of a shackle which hashooks tohang upon the sup- 
porting wire. hen the weight comes on to the clip the 
shackle nips the zinc firmly, the greater the pull the 
greater being the — exerted. The device is very 
simple and effectual. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The market opened on 
Thursday at 53s. 10d. per ton cash, and closed at 533. 9d. 
In the afternoon the settlement prices were as follow: 
Scotch, 53s. 9d. ; Cleveland, 463. ; Cumberland hematite 
iron, 60s. 9d. per ton. Some 5000 tons of iron were dealt 
in on Friday forenoon. The tone was quiet, and Scotch 
lost 1d. per ton, and hematite iron 14d. In the after- 
noon some 7000 or 8000 tons c hands, and prices 
were a shade easier. The prices in the afternoon were 


533. 7d. per ton cash, rallying to 53s. 84d. per ton ; and in 
the afternoon they finished as in os forenoon. The 
market was very weak on Monday forenoon. Only 
some 4000 tons changed hands, but that was sufficient to 
knock as much as 11$d. per ton off Scotch iron and 7d. per 
ton off hematite iron. Trade reports were said to be most 
unsatisfactory. In the afternoon some 3000 tons were 
dealt in. Scotch rallied 14d. per ton, but Cleveland was 
1}d. per ton worse, and hematite iron 1d. lower than at 


the forenoon close. The settlement prices were : 52s. 104d., | Hi 


47s. 6d., and 593, 9d. At the forenoon meeting of the 
iron market on Tuesday business was quiet. 
about 4000 tons changed hands. Scotch was unchanged 
at 52s. 104d. In the afternoon about 5000 tons 
aon’ hands, and prices were rather firmer. Scotch 
cl 24d. per ton up on the day. The settlement prices 
were 533., 47s. 3d., and 603. per ton. No market was 
held to-day. The following are the quotations for No. 1 
makers’ iron: Clyde, 703. 6d.; Gartsherrie, 71s ; Sum- 
merlee and Calder, 72s. 6d.; Langloan, 74s. ;{Coltness, 
77s. 6d.—all the foregoing shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 71s.; Shotts (shipped at 
Leith), 753.; Carron oo at Grangemouth), 73s. per ton. 
The continued weak trade reports induced some selling 
—_- the week, and there being so little inclination to 
speculate at present, the market was not supported. The 
bulk of the consumers’ works reopened on ote after 
their somewhat long holiday, and there has been a little 
buying for current wants, but the disinclination to anti- 
cipate future requirements continues, owing to difficulty 
in securing orders for finished material. The latest Ameri- 
can advices are not quite so strong, but the tendency 
on the other side prevents fresh sales for export to Euro- 
pean ports. There are now 81 blast-furnaces in operation, 
five having been blown in at Govan Iron Works and four 
at Carnbrae during the week. 


_ Finished Iron and Steel.—Not much business is doing 
in the making of malleable iron, almost every contract 
being for steel, and the position of the steel trade in 
Scotland is growing more disappointing from day to day. 
In the market purchasers are holding off, and makers 
are keenly competing for any orders that may be offered. 
Prices are, in consequence, being cut all round. Angle- 
bars are now nominally quoted at 6/. 17s. 6d. per ton; 
other bars at 7/. 17s. 6d.; ship-plates at 7/. to 7. 23. 6d.; 
and boiler-plates at 8/. per ton. It is believed, however, 
that at least half-a-crown under those quotations has been 
accepted to secure good orders. All the steel works are 
now restarted. A proposal amongst makers to restrict 
the output has fallen through. 


American Steel Competition.—It was pointed out the 
other day that the first steel vessel built in America was 
constructed of steel plates imported from Glasgow. That 
was in 1894. Many things, however, have happened 
since then. America is no longer the importer prom 
plates, but the exporter. During the past twelve months 
the co pe shipbuilders have imported thousands of tons 
of steel plates from the United States, and on Saturday 
forenoon the first of a line of steamers, with large con- 
signments of steel for Glasgow, arrived at the harbour in 
the shape of the s.s. Delmar, which has a cargo of 1000 
tons of plates. She will shortly be followed by the 
8.8. Rainbow, which is laden with 2000 tons of steel plates 
for Clyde shipbuilders. Britain has really more to fear 
from America than from Germany in the matter of steel 
manufacture. 


Sulphate of Ammonia.—The weekly shipments of sul- 
phate of ammonia last reported amoun to 3059 tons, 
making the total shipments for the year 3771 tons, being 
an increase of 443 tons over the shipments for the corre- 
sponding period of last year. The exact total shipments 
for the year 1900 are stated at 141,693 tons, or an increase 
of 1516 tons over the shipments for the previous year. 
The market is firm and active, with prices advancing, a 
current rate being 11/. 23. 6d. per ton. 


Haliside Steel Works.—On Monday morning a section 
of the workmen connected with the mills and emelting 
hops of the Steel Company of Scotland, Newton, to the 
number of about 300, made their first start since the New 
Year holidays. The other departments of the works, 
which have been idle, were expected to resume on Tuesday 
or this morning. The men, both melters and millmen, 
are resuming work at a reduction of 5 per cent. on the 
rate of wages. The Clyde Bridge Steel Works, in the 
same district, also resumed opera.ions on Monday. 


Fairfield Shaft Forgings to be Made in Shefield.—Ib is 
said that the Fairfield Shipbuilding and Engineering 
Company have placed the shafting and other forgings for 
the cruiser of the County class, lately secured, with 
Messrs. Firth and Oo., Sheffield. The practice hitherto 
has been for Messrs. Beardmore and Co., of the Park. 
head Forge, to supply vq ne for the Fairfield Com- 
pany, but the more firm are now to ranked on 


the Clyde as shipbuildera, and the relationship of the two 
concerns have materially altered. 

Important Indian Contract placed at Coatbridge.— 
Messrs. William Bain and Co., Lochrin Iron Works, 
Coatbridge, have secured an important contract from the 
Indian Government. It consists of an order to supply 


Only | o! 





steel sleepers for a pesrewringe railway of fifty miles 
in length. Messrs. Bain have secured, an order for 
200 tons of section channel iron fencing for the Indian 
Government. This is the first time that such an order 
has been placed in the hands of a Scotch firm, Middles- 
orn former years having the monopoly for this class 
of work. 


Beardmore’s Shipyard at Dalmuir.—Messrs. Beardmore 
and Co. have made a start in the laying off of their new 
shipyard at Dalmuir, where they have secured 90 acres of 
ground. This will be the t and most modernly 
equipped in the kingdom. Berths are to be provided for 
steamers over 700 ft. Jong, and from this it may be in- 
ferred that the latest Clyde shipbuilding concern means to 
undertake the construction of leviathan steamers. 


Meetings of Scientific Societies.—The Institution of 
paxinere and Shipbuilders met last night, Mr. Archi- 
bald Denny, Dumbarton, vice-president, in the chair. 
The meeting was the biggest ever held by the Institu- 
tion, the special object being to hear a paper from the 

on. C. Parsons on his ‘‘Steam Turbine, and its 
ns to Large Vessels.” But owing to the death 

f the Queen, news of which had just arrived in the city, 
the Council agreed to ask the meeting to adjourn to that 
day month.—The Glasgow Associated Students of the 
Institution of Civil Engineers held their third meeting of 
the session on Monday night. Professor A. Barr, D. Sc., 
M, Inst. C.E., President, occupied the chair. Mr. H. A. 
Mavor read an interesting paper on ‘‘Engineers and 
Electricity."—A_ meeting of the Edinburgh Geological 
Society was held a few nights ago, Mr. child pre- 
siding, and Mr. William S. Bruce, leader of the Scottish 
Antarctic Expedition, gave an account of the ice-work in 
Spitzbergen.—On Monday night Lord Kelvin, president 

the Royal Society of Edinburgh, made a communi- 
cation to the Society on one-dimensional illustrations of 
the kinetic theory of gases, in the course of which he 
referred to the proposition regarding the partition of 
en , which was first given to the world by Maxwell, 
though really discovered by Waterston. 


Glasgow University Engineering Society.—On Thursday, 
the 17th inst., Mr. James Hamilton, Member of Council, 
I.N.A., addressed the Glasgow University Engiueer- 
ing Society on ‘‘The Successes and Failures of some 
Shipbuilding and Engineering Novelties.” The chair 
was occupied by Professor Biles. The most interest- 
ing shipbuilding novelties of the past, such as the 
Great stern, Water Witch, and the Captain, and 
many others were illustrated, and the reasons o 
their failures explained. The first part of the lecture 
was devoted to a description of the turbine-propelled 
vessels Turbinia and Viper. Professor Biles in pro- 
posing the vote of thanks to the lecturer, related some 
of his own experiences on most of the novel vessels men- 
tioned.—On Saturday, the 19th inst., the members of the 
above society visited the works of Messrs. Alexander 
Stephen and Co., Linthouse. The party, numbering 
about 50, met at the yard gate at 2.30 p.m., and were 
shown over the various departments, both engineering 
and shipbuilding. The various points of interest were 
ably explained, the most novel being an overhead tra- 
velling crane, built over the vessel, and meant to supply 
it while on the stocks. At the conclusion of the visit, 
Mr. Cormack proposed votes of thanks to the firm and 
to Messrs. Murray Stephen, William Stephen, and 
Wheaton, to which Mr. M. Stephen, suitably replied. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The German Tariff on Steel.—In the annual report of 
the Sheffield Chamber of Commerce and Manufacturers, 
the council of that body express themselves as greatly 
concerned at the agitation on the part of the Agrarian 
and Protectionist parties in Germany, whereby it is sought 
to impose a largely increased duty upon steel, raising it 
from 2.50 and 3 marks per 100 kilogrammes to an in- 
definite but prohibitive figure. Such an increase, they 
state, would mean aes suppression of the steel 
trade at present carried on with Germany by traders in 
this country. They do not hesitate to say that, without 
for a moment dealing with the question of theoretical 
free or fair trade, if a nation like Germany which 
eninge to its great advantage a practically free market 
in this country, its colonies and dependencies, de- 
liberately attempts to suppress, in the interests of some 
of its Protectionists, the reciprocal*trade which this 
country enjoys in Germany, matters will come to a point 
at which the working classes of England will, without 


discussing the subject of Free Trade or Protection, insist | }, 


that such treatment shall be resented in some practical 
way. Doubtless the Protectionists in Germany were of 
opinion that nothing could influence the Free Trade prin- 
ciples of this country, and that, therefore, they would be 
perfectly safe in denying the advantage of Free Trade to 
our ers while availing themselves of them in this 
country and her dependencies to their own great profit. 
Thecouncil, however, wish to point out that astage might 
be reached at which a desire for reasonable justice might 
overpower any adherence to existing systems. 


The Condition of Trade.—The Council of the Sheffield 
Chamber of Commerce, dealing with the present condi- 
tion of the trade of the country, state that at present a 
distinct check has occurred, which is due chiefly to the 
rapid increase in the price of fuel having made it impos- 
sible to fitably conduct many branches of manufac- 
ture. hile not imputing blame to the coalowners, who 
are entitled, like other people, to sell their goods to the 
best advantage, there is no doubt that the unexampled 
prosperity of the coal trade has been purchased at the 
expense of the general trade of the country. 





Tron and Steel.—Apart from the Government demand 
for armour-plates, heavy forgings, shot and shell, the 
heavy branches of trade continue to slow down. The 
general demand for forgings has fallen off considerably, 
and there is no marked activity in the railway depart 
ments. The engineering establishments are kept fairly 
well employed, chiefly on repairs, as there is not much 
doing in new machinery. The iron and steel trades are 
very quiet, as customers are still woenntay 1 that prices 
will be lower, and they are in uence holding back 
their orders. The deliveries of Swedish material are very 
much behindhand, and this has the effect of keeping 
up prices. In many of the lighter industries business 
had begun to move; but the death of the Queen will, 
it is feared, severely check it at least for some weeks 
to come. 

South Yorkshire Coal Trade.—Although manufacturers 
have not yet generally contracted for forward supplies of 
fuel, there is a fairly active market for steam The 
railway companies are receiving heavy tonnages under 
the new contracts, and enough trade is moving to keep 
the pits fairly well employed. Prices are, on the whole, 
well maintained, and owners are asking 15s. per ton for 
best steam coal. In house fuel the improvement recently 
recorded has not been entirely maintained. London and 
other distant markets are taking a larger tonnage, but 
locally sales are not so heavy as usual. Best hand-picked 
silkstone coal is quoted at 15s. 6d. to 16s. per ton, while 
secondary sorts make 13s. 6d. to 14s. per ton. Barnsley 
softs are quoted at 15s, to 15s. 6d, per ton for bests, but 
good seconds can be secured at 14s. per ton in quantities 
at the pits. There is an improved demand forsmall coal, 
slack and smudge, but the supply is still plentiful. The 
coke industry is in a very poor condition, and it is 
rumoured that additional furnaces are to be damped down. 





PrRsONAL.—In co uence of the retirement of Mr. 
J. 8. Cumberland, the London business of the Weardale 
Steel, Coal, and Coke Company, Limited, is now being 
carried on under the joint m ment of Mr. Herbert 
Ballard and Mr. M. H. Bevan. The company have a stock 
of nearly 3000 tons of steel and iron, for immediate de- 
livery, at their London warehouse, George Yard, Upper 
Thames-street, E.C. 





Warer Suppty or Capz Town.—A new reservoir is in 
course of construction upon the top of Table Moun. 
tain, which when completed will enable an area of 


f|40 acres to be put under water, and will add about 


200,000,000 gallons to the water supely of Cape Town. 
The new reservoir will be at the head of one opened 
some years since, and named after the late Sir John 
Woodhead, and its altitude will be upwards of 2000 ft. 
above the sea level. The cost of the works is expected 
to exceed the estimate, but they are being carried out as 
economically as possible. The expenditure made thus 
far has been about 35,0007. The reservoir is the last con- 
siderable work which it will be possible to build on Table 
Mountain—at any rate, in the way of storage. 





» 


SHIPBUILDING OF THE WorRLD.—According to Lloyd’s 
Register there have been built abroad, during the year, 
347 steamers of 602,989 tons and 325 sailing vessels of 
258,703 tons, in addition to 70 war vessels of 192,000 tons 
displacement. Among foreign countries, the three lead- 
ing places are held by the United States of America 
(333,500 tons), Germany (205,000 tons), and France 
(117,000 tons). Of the mercantile tonnage reported from 
the United States, a considerable proportion does not 
affect the general commerce of the world, being intended 
for service on the Great Lakes. As showing the size of 
vessels employed in that trade, it may be mentioned that 
19 steamers have been built for it during 1900 of upwards 
of 4000 tons each, besides two steel sailing barges of 5000 
tons each. On the coast seven steamers of over 4000 
tons each (six of them to b2 classed by Lloyd’s 
Register), one steel sailing vessel of 3292 tons, and 
eight wooden sailing vessels of over 2000 tons each, 
were launched in 1900. Ib is worth noting that 
among these wooden vessels is the largest sea-going 
sailing vessel built in the world during 1900, viz, 
the Eleanor A. Percy. She is a six-masted schooner, 
built at Bath, Me., and her tonnage is approximately 
given as 3400 tons. Germany has launched the Deutsch- 
land, of 16,502 tons, which is the largest vessel launched 
in the world during the year, besides four other steamers 
of 10,000 tons and over. In France the construction of 
large steel sailing vessels has continued to flourish under 
the influence of the bounties granted by the State. 
Thirty-eight such vessels, of 2000 tons and upwards, 
ave been launched during the year under review. The 
largest of these are the rthe and the Valentine, of 
3250 tons each. Both have been built near Rouen, under 
the supervision of Lloyd’s Register. No expansion is 
noticeable in the construction of steamers in France. In 
Italy the mercantile output of the year has increased to 
67,500 tons. There is, however, some reduction in the 
tonnage on the stocks in Italy now as compared with 
twelve months ago. In December, 1899, the tonnage in 
hand amounted to 107,000 tons; it has since fallen to 
87,000 tons. If to the figures be added those pre- 
pared by Lioyd’s for the United Kingdom, the 
total output of the world during 1900 (exclusive 
of warships) appears to have been about 2,304,000 
tons (2,036,000 steam, 268,000 sail). Lloyd’s Register 
Wreck Returns show that the tonnage of all nationalities 
totally lost, broken up, &c., in the course of twelve 
months amounts to about 752,000 tons (358,000 steam, 
394,000 sail). It will thus be seen that, while the sailing 
tonnage of the world has been reduced by about 126,000 
tons during 1900, the steam tonnage has been increased 
by about 1,678,000 tons. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was 
a large attendance on ’Change, bat the tone of the 
market was not over cheerful, for there was very little 
doing. Business was, in fact, practically suspended 
during the meeting of the ironmasters’ combination, 
which had been called to consider the fixing of quota- 
tions for Cleveland pig iron. The meeting lasted until 
nearly the close of the market, and the outcome of it was 
that the combination which was established a fortnight 
ago was abandoned, and it was agreed that each firm 
should be at liberty to take whatever prices were procur- 
able. Merchants offered to sell No. 3 g.m.b. Cleve- 
land pig iron at 493. for prompt f.o.b. delivery, 
but they failed to tempt buyers at that Fe many 
of whom expressed the opinion that the figure should 
be 1s. less. No. 1 Cleveland pig was put at 50s, to 
50s. 6d.; No. 4 foundry, 483.; grey forge, 47s.; and 
mottled white, 46s. 6d. East Coast hematite pig was in 
only very moderate demand, but sellers were most unwill- 
ing to reduce rates. From 64s. to 64s. 6d. was quoted for 
prompt delivery of Nos. 1, 2, and 3. Spanish ore 
was a little cheaper, but it was still considered by 
buyers much {oo dear, and few, if any, transactions in it 
were recorded. Rubio was quoted 16s. ex-ship Tees, 
and freight Bilbao to Middlesbrough were down to as low 
as 43. 9d. To-day there was no market here. The 
general condition of the pig-iron trade is anything but 
satisfactory, and prospects for the future appear by no 
means encouraging. Shipments so far this month are 
only poor, and inland deliveries are understood to be on 
a very moderate scale. 

Further Restriction in Pig-Iron Output.—A_ further 
restriction in the output of pig iron will result from the 
action of the proprietors of the North-Eastern Steel 
Works, who have decided to damp down one of their blast 
furnaces at the Acklam Iron Works. Over 80 men have 
received notice to terminate their engagements at the 
works, The damping down of the furnace will leave 
only one of the Acklam’s four furnaces in operation. It 
is understood that Messrs. Bolckow, Vaughan, and Co., 
intend blowing out another furnace at South Bank. This 
means that some 50 more blast-furnacemen will be thrown 
idle. 

Manufactured Iron and Steel.—Very little buying is 
reported in the manufactured iron and steel industries. 
Last week’s quotations were maintained, but no doubt 
orders might be placed at less than the market rates. 
Common iron bars are 7/. 103.; best bars, 8/.; iron ship- 
plates, 67. 12s. 6d.; steel ship-plates, iron ship-angles, and 
steel ship-angles each, 6/. 153. ; and heavy sections of 
ateel rails, 52. 17s. 6d.—all less the customary 23 per cent. 
discount, except rails, which are net at works, 


Coal and Coke.—In the coal trade there is quietness, 
and prices are weak generally. For manufacturing and 
coking coal the demand _ is easier and quotations have a 
downward tendency. Coke is very abundant and is 
falling in price. Sales of good blast-furnace coke have 
been made at as low as 14s. 6d. delivered here, but 153. to 
153. 6d. is asked. 





CaLenpARS.—A calendar is issued by Messrs. E. R. and 
F. Turner, Limited, 82, Mark-lane, E.C., and St. Peter’s 
and Greyfriars Works, Ipswich, with quotations on each 
date slip.—The Cape Asbestos Company, 8, Minories, 
London, E.C., send a convenient and nicely-bound easel, 
with a page for each month.— Wall calendars have come 
from Messrs. Thomas Robinson and Son, Limited, wood- 
working machinists, with one page for each week, and the 
dates very legibly printed; the Hunslet ~~ Com- 

ny, Leeds; Harrison Ainsworth, 113, Shepherd’s 

ush-road, Hammersmith, W. ; Jobn Rogerson and 
Co., Limited, Walsingham, RS.0O., Co, Durham ; the 
Campbell Gas Engine Company, Limited, Halifax ; 
John Smith and Co., Grove Iron Works, Carshalton, 
Surrey; Shand, Mason, and Co., 75, Upper Ground- 
street, Blackfriars-road, London; J, H. Sankey and 
Son, Essex Wharf, Canning Town, E.; J. Halden and 
Co., 8 and 9, Great Chapel-street, Victoria-street, S.W. ; 
D. Stewart and Co., Limited, London-road Iron Works, 
Glasgow; John M. Henderson and Co., King-street 
Engineering Works, Aberdeen; W. H. Willcox and 
Cv.. Limited, 23, Southwark -street, London, S FE. ; 
the Trent Navigation Company, carriers within the whole 
Midland area, whose London offices are at 115, Leaden- 
hall-street, E.C.; Messrs. Neale and Wilkinson, American, 
Colonial, and general foreign carriers, 32, St. Mary’s Axe, 

.C.; the Henry Wells Oil Company, Imperial Oil 
Works, Deansgate, Manchester (with process blocks of 
our latest warships).—The Metropolitan Railway Car- 
riage and Wagon Company, of Saltley, Birmingham ; 
the Gloucester Diary and Directors’ Calendar for 1901, 
published by the Gloucester Railway Carriage and 
Wagon Company, Limited ; the wn | Portland Cement 
Company, of Ragby.—The Patent Swinging Conveyor 
is the subject of a pampblet which combines the useful 

urpoees of a desk calendar and blotter, sent by Mr. G. 

. Zimmer, 82, Mark-lane, E.C.—Messrs. Peckett and 
Sons, of the Atlas Locomotive Works, Bristol, send us 
a wall calendar. — Four blotting-pads, with quarterly 
calendars, have come to us from Messrs. James Milne and 
Son, Limited, 12, St. Andrew-square, Edinburgh.—We 
have also received calendars from Messrs. Neale and 
Wilkinson, foreign carriers, 32, St. Mary’s-axe, E.C.; 
and Messrs. Peckett and Sons, Atlas Locomotive Works, 
Bristol. In all cases we can commend these calendars, 
as the “‘date remembrance” is the prominent feature, 
and not the name or products of the firm issuing them 
gratuitously to their clients, 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has been in moderate demand for 
immediate shipment; prices have shown scarcely any 
enag ed As regards future shipments, however, there 
has m a marked absence of demand, and a further 
decline in prices is anticipated. The best steam coal bas 
been making 20s. to 20s. 6d. per ton, while secondary 
qualities have brought 18s. to 193. 6d. per ton. Household 
coal has remained at about its former level. No. 3 
Rhondda large has been quiet at 17s. to 18s. per ton. 
Coke has shown depression ; foundry qualities have been 
making 25s. to 26s., and furnace ditto 23s. to 24s. per 
ton. As regards iron ore, the best Rubio has brought 
163. to 16s. 6d. per ton. 


South Wales Institute of Engineers.—A meeting of the 
South Wales Institute of Engineers was held at the In- 
stitute, Park-place, Cardiff, on Monday, Mr. T. Evens, 
in the chair. Since the last meeting, the death had 
taken place of the late Marquis of Bute, who had not 
only subscribed largely to the formation of the Institute, 
but had also A ronson the lease on the Park- area on 
quite nominal terms, being unable to make it a complete 
gift. On the suggestion of the President, therefore, a 
—— letter to the Marchioness was approved. 

t was also decided that for the next six months the In- 
stitute aera Sree be kept open on Mondays, Wednes- 
days, and Saturdays. discussion on the Lewis 
prize essays on ‘‘ Colliery Surface Arrangements” was 


value of picking-belts, and fixed on movable screens. It 
was generally agreed that where the picking-belt had 
been inttoduced, there was increased laxity in the way in 
which coal was cleared at the working face underground. 
Small coal had, however, increased in value of late years, 
owing to its use for bunker purposes on board ship. About 
half the coal shipped for that one now was ‘‘smalls.” 
‘* Jordan’s screen,” now in gen use in the South Wales 
coalfield, was favoured by a number of speakers. Discus- 
sion on other papers was postponed. 

Rhymney Iron Company, Limited.—The directors of 
this company have issued an interim report for the half- 
year ending September 29, 1900. They observe that the 

riod under review was one of great prosperity for the 

uth Wales coal trade. The demand for steam coal 
was at times greater than the supply, and prices advanced 
to the highest figures previously realised. The workmen, 
as well as the owners, shared in the general Lagrear ioe § 
The output of coal from the company’s pits for the half- 
year was 289,607 tons, inst 308,903 tons raised in the 
corresponding period of the previous year—a reduction of 
19,296 tons. is reduction was cai by astrike among 
the men employed at the company’s steam-coal pits, who, 
although receiving increased wages, took advantage of 
the state of the coal trade to make further demands, 
which, having regard to the future interests of the com- 
pany, the directors thought it right to resist. The men 
accordingly handed in notices to terminate contracts at 
the end of July, when they ceased work. An agree- 
ment was come to, and work was resumed at the end 
of August, but the pits were idle nearly the whole 
of that month, which more than accounts for the reduc- 
tion referred to. The directors, in order to take advan- 
tage of the improved prices of coal, adopted all possible 
measures to increase the output, especially from the house 
coal pits. These, asa rule, are not worked fully during 
the summer months, but were last summer kept fully going. 
The make of coke for the half-year was 24,128 tons, 
against 15,451 tons for the half-year to September, 1899— 
an increase of 8677 tons—this large increase being due to 
the extra 30 ovens which, as stated in the last annual 
report, had been put into operation. The directors have 
decided to pay an interim dividend of 2s. 6d. per share, 
being at the rate of 5 per cent. per annum, 


Newport Docks.—Work upon the Tredegar Dry Dock 
at Newport, which was stopped for a considerable time 
pending the result of an arbitration, has been resum 
with vigour ; but it will be something like twelve months 
before the undertaking is completed. The dock will be 
over 700 ft. long. 





Tue Post at New York.—The gross receipts of the 
New York Post Office last year were 9,869,458 dols ; the 
corresponding collection in 1899 was 9,125,052 dols., so 
that the revenue increased last year to the extent of 
743,506 dols. 





ANNOUNCEMENTS CANCELLED.—On the assembling of 
the ordinary meeting of the Institution of Civil Engineers 
on Tuesday evening last, the President stated that he 
felt sure the members present would mark their sense of 
the great loss sustained by the nation in the death of 
Her Majesty the Queen by adjourning without the trans- 
action of business. The meeting at once adjourned.— 
In consequence of the death of Her Majesty the Queen, 
the annual meeting of the Association of Technical 
Institutions, which was to have been held on Tuesday, 
January 29, in the Fishmongers’ Hall, London, E.C., 
has been post 3 ) 
—We are informed that the adjourned discussion on 


Engineers will be taken on Thursday, February 14, 
instead of on January 24, and that no meeting of the 
Students’ Section of the Institution will be held on 
Wednesday, January 30.—In view of the death of Her 
Majesty the Queen, and the national sympathy evoked 
thereby, it has been decided to pos e the anniversary 
dinner of the Institution of Junior Engineers, which was 
to have taken place to-morrow, Saturday, the 26th inst. 
Particulars of the altered arrangements will be announced 





in due course, 


resumed. The principal point dealt with was the relative | 4}, 


ed | further increase 


ned to # date to be hereafter announced. | y; 
Mr. Mordey’s paper at the Institution of Electrical | carth 


MISCELLANEA. 


In the next session of the Natal Parliament grants will 
be made for light railways. 


The Suffolk, armoured cruiser, cf 9800 tons and 22,000 
indica horse-power, which is to be laid down at 
— will be supplied with Niclausse water-tube 

oilers. 


The Europa and Spartiate, cruisers, have been ordered 
to carry out a series of basin trials at Portsmouth to 
ascertain the water consumption by the auxiliary ma- 
chinery. 

It is proposed to construct a workshop for the manu- 
facture of torpedo tubes and armament fittings at Chat- 
ham Dockyard, and it is expected that the necessary 
provision will be made in the forthcoming Estimates for 
carrying out the work. 


The first cargo of iron ore ever received at a port on the 
south shore of the t lakes from Canada was recently 
unloaded at Ashtabula, Ohio, the ore having come from 
Michipicoten, Ontario. This shipment was probably 
something of an experiment, but it may be the entering 
wedge of a movement.which will be of considerable im- 
portance and value to the users of iron ore along the south 
shore of the lakesand may figure in the near future as 
one of the elements in the lake iron ore le. Although 
the supply of iron ore in the Michigan and Minnesota 
field is practically inexhaustible, a large part of this is of 
© non-Bessemer grade, and if the jan ores should 
prove to be of Bessemer variety they may exert either a 
controlling or, at all events, a disturbing influence upon 
the prices for ores coming from the older ran There 
are but a limited number of furnaces in Canada, and 
should the Canadian deposits develop as the reports given 
out about them promise that they will develop, it is not 
at all probable that the Canada iron industry can absorb 
the ore output. It is said that those who are exploiting 
the Michipicoten fields hope to compete with the American 
iron ores, depending upon the lower wages paid in Canada 
to offset the tariff charges upon iron ore. 


Mr. Acworth, writing to an American paper, says that 
railway rates in Britain are pretty much where they were 
10 years ago ; but that expenses have increased. Passen- 

r trains are longer and heavier than they were ; but he 

oes not think the ratio of passenger-miles to train-miles 
has increased, while owing to our inordinate increase in 
double heading, the ratio to engine-miles has probably 
actually diminished. ‘‘In main line coal traffic some- 
— being done in the direction of economy by increas- 
ing the engine load, and one company has got so far as to 
haul net loads—I am afraid American readers will smile 
—of 550 to 600 long tons. But trucks still run about the 
country by tens of thousands with loads of a few hundred- 
— apiece ; and the normal goods train on a main line 
probably consists of not more than 30 trucks, each with 
an average load of not more than 1 ton. . . . Whether 
English rates will stop up—to the injury of English trade 
—or come down, bringing with them disaster to our share- 
holders, no one can at the present moment say. But of 
economies in operation, such as those which have enabled 
American roads to take 50 per cent. off their rates, and add 
it on to their net earnings, there are unfortunately no 
signs in the country just yet. Perhaps if our railwa 
— were to set themselves to find out how muc 
work they really do, and how much they ch for it, 


it would not be a bad beginning. But even the beginning 
is not in sight yet.” 


The Council of Administration of the New Panama 
Canal Company has reported seen the operations of 
the company during the financial year 1899-1900, The 
report states that the net receipts of the Panama Rail- 
road Company amounted in 1899 to 295,231 dols., or 
28,485 dols. more than in 1898, while the results of the 
working during the _ eight months of 1900 showed 

84,114 dols. in the neb profit, as 
compared with the corresponding period of 1899, A 
contract which had been running with the Pacific Mail 
Steamship Company having expired December 16, 1900, 
the Panama Railroad Company decided not to renew it, 
but to accord similar privileges to all lines presentin 
adequate guarantees. Negotiations entered into wit 
the Colombian Government for the working of the port 
and wharf of La Boca appear to be on the point 
of being rg oy to a successful issue. As regards the 
progress of the earthworks of the Panama Canal, the 
quantity removed last year was 910,000 cubic metres, 
carrying the total extraction effected by the company 
since the resumption of the works to 4,800,000 cubic 
metres, The concession granted to the company by the 
Colombian Government has been extended to October 31, 
1910, in consideration of a payment of 200,000/. The 
report recalls the conclusions of an American commission 
appointed to inquire into the possibility of constructing 
an inter-oceanic canal, either by way of Ni or by 
the completion of the Panama undertaking. The com- 
mission, while considering that the completion of the 
Panama Canal would cost much less, and present fewer 
difficulties, declared, notwithstanding, in favour of a 
icaraguan canal. The resources raised by the company 
are returned at 3,288,388/. The progress made with the 
works, which are, after all, the great feature of the 
undertaking, appears to be somewhat meagre. 





SpanisH Rartways.—The revenue collected by the 
Northern of Spain ong | Company last year was 
4,259,795. The receipts of the Madrid, Sara and 
Alicante Railway in were 3,719,1377, @ increase 
upon the Northern of Spain last year, as compared with 
1899, was 157,259/., while the increase upon the Madrid 





Saragossa, and Alicante was 120,998/. 
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BARGE LIFT AT FOXTON, LEICESTERSHIRE. 
CONSTRUCTED BY MESSRS. J. AND H. GWYNNE AND CO., LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 111.) 
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Her Majesty 


VIC PORTA, 


Or THE UniTED KINGDOM OF GREAT BRITAIN AND IRELAND, 
Queen, 


Empress of India. 


Born at Kensington Palace, 24th May, 1819; 

Succeeded to the Throne, 20th June, 1837; 

Crowned 28th June, 1838; 

Married H.R.H. FRANCIS ALBERT AUGUSTUS CHARLES 
EMMANUEL, Prince Consort, 10th February, 1840; 








DIED JANUARY 22ND, 1901. 
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NOTICES OF MEETINGS. 


Tus Inetrromion or Civi Enaingers.—The ordinary meeting of 
Tuesday, January 22, was adjourned, without the transaction of 
business. All the meetings, both of members and students, are 
suspended until further notice. fe 

GxoLoeists’ AssociaTion.—The annual general meeting of the 
Association will be held at University College, Gower-street, 
W.C., on Friday, February 1, 1901, at 7.30 p.m., when the 
annual report of the council, and the accounts for the year ending 
December 31, 1900, will be presented, and the officers and council 
for the year 1901 elected. The President will then deliver his 
address, entitled, ““ Twelve Years of London Geology.” At the 

lusion of the add the formal business of the ordinary 
meeting will be taken. 

Tue Surveyors’ InstiTvTION.—Monday, January 28, when the 
adjourned discussion on the paper read by Mr. R. E. Middleton 
(Fellow), at the meeting of December 10, 1900, entitled ‘‘The Future 
of the London Water Supply,” will be resumed. The chair will be 
taken at 8 o'clock. 

Tue RoéntoEen Society.—Thursday, February 7, at 20, Hanover- 
square. The chair will be taken at 8 p.m. A paper will be read 
by Lieutenant and Quartermaster F. Bruce, R.A.M.C., on *‘ Expe- 
> ren of X-Ray Work During the Siege of Ladysmith.” With 
lantern-slide illustration. ; 

INSTITUTION OF MECHANICAL ENGINEERS.—The adjourned discue- 
sion on Mr. — paper on ‘‘ Power-Gas and Large Gas 
Engines for Central Stations,” arranged to be taken on Friday, 
February 1, has, in consequence of the death of the Queen, been 
deferred to a later date which will be announced. 

Society oF ArTs.—In consequence of the death of the Queen, 
the meetings announced for Monday, January 28 (Cantor lec- 
ture), we January 29, and Wednesday, January 30, will 
not be held. 

Royau InstiruTion oF Great Brirarn.—All lecture arrange- 
ments are abandoned until further notice, in consequence of the 
death of the Queen, the Patron of the Royal Institution. 





MARRIAGE. 


On December 15, at the Cathedral, wey J Kong, by the Right 
Reverend Lord Bishop of Victoria, assisted by the Reverend F. T. 
Johnson, M.A., Louise, eldest daughter of J. D. Buckland, and 
grand-daughter of the late Stephen Buckland, to Frank Hirst 
Hebblethwaite, Assoc. Memb. Inst. C.E., youngest eon of the late 
Joseph Hirst Hebblethwaite, of Mirfield, Yorkshire. 
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EDUCATION AND COMPETITION. 


THERE is nothing more difficult to write upon 
than education ; or—in case some unkind critic 
might remark ‘‘obviously’’—we had better say 
there is nothing more difficult to think rightly 
upon; especially if it be the education of an en- 
gineer. At the present time one thing stands 
defined: that the engineering education of the 
past will not suffice for the future. Those now 
prominently before the country as eminent in the 
profession have attained their position by natural 
genius, and rather in spite of, than aided by, 
school or college instruction. Such instances as 
certain eminent Cambridge graduates who have 
made names as engineers may, perhaps, be cited 
to the contrary, for the mathematical education 
they received doubtless formed a large part of 
their intellectual outfit. Still the rule applies, for 
though the mathematical education may we been 





20| perfect, the engineering side, by which alone the 


mathematics were made useful, had to be acquired 


elsewhere. 
By way of precaution, we would say that we do 


not suppose a man can learn engineering as a pro- 


‘fession, or as a calling, at schools or colleges alone. 


But the things he can learn, and should learn, 
are the natural laws which govern all engineering 
practice. These laws of Nature cannot be violated, 
they are inexorable ; and all the engineer can do is 
to combine them so as to make his completed work, 
or engine, carry out its appointed function with 
greatest economy. At the present time a long cor- 
respondence is going on in the Times as to the 
position mathematics should hold in the educa- 
tion of a naval officer; and though the engineer 


28! needs somewhat different attainments from those of 


the executive officer in the Navy, yet the letters 
might be read with advantage. The great error into 
which teachers have fallen has been to look on 
mathematical studies as an end in themselves, and 





not as a means to an end—as a finished structure, 
rather than one of the tools by which structures 
should be created. There are many engineering 
problems which can hardly be solved except by 
the use of higher mathematics; but, however true 
this may be, mathematics are the lever by which 
the weight is raixed, and not the motive power. 
The latter is the faculty of the engineer, to combine 
harmoniously all laws and all sciences involved in 
the solution of the problem. 

Whether the country is most fortunate that has 
a few great engineers, or a large number simply 
capable, is a question upon which diverse opinions 
may be held; but is of considerable practical im- 

rtance. On one side it will be said that the 

ighest intellects do the originating work, and the 
man who originates will always have the start of 
those who copy. It is questionable, however, 
whether the rule applies with equal force to nations. 
Indeed, there are some very notable examples 
before the world just now of inventions made by 
Englishmen of which foreign countries have not only 
secured the chief gain, but have used these very 
inventions as weapons for fighting us in the markets 
of the world. The basic process of steel making 
will doubtless occur to many in this connection, 
and it is quite possible to imagine that if Thomas 
had never lived, or, at any rate, had not received 
a technical education, the American and the German 
steel industries might not have overtopped our own 
in the way they have done. Of course, if Thomas 
had not undertaken the task, others might have 
solved the problem sooner or later ; but perhaps it 
might have been very much later ; and in any case 
there is no certainty in speculating on the might- 
have-beens. 

There were reasons, due to the natural resources 
of the countries, why the basic process should 
have made rapid progress in Germany and the 
United States ; but the instance may, nevertheless, 
be taken to illustrate the advantage to a country 
of a number of simply competent men. In England, 
Sidney Thomas, the genius, makes an invention— 
inaugurates a new process; a dozen competent 
engineers, or metallurgists, in Germany, a dozen 
or so more in America, put it into practical shape 
and make steel by it. It is, perhaps, difficult to 
see what great difference it would have made had 
Thomas been an American, oraGerman. Certainly 
it would have made a vast difference had Germany 
and America lacked the simply competent men. 

Still, there is a difference even in the case of 
genius. Thomas took his invention first to his own 
countrymen, and it was by the aid of English steel 
works that he brought the basic process before 
the world. Had other things been equal—had the 
‘* simply competent men” and the natural resources 
been present—it is reasonable to su we should 
have held our lead in the steel-making industry of 
the world. 

Whatever may be the national values of the 
genius and the competent man respectively, it is 
evident that the country that has both must be the 
best off. In the matter of education, what is 
likely to produce the competent many will also 
develop the select few, supposing a proper sifting 
out be observed. But genius is rare, and, indeed, 
the simply competent are rare, so that the net 
must be spread wide to secure the talent that 
the country produces. It is here that Great 
Britain is falling behind many of her com- 
petitors, and the developments of the last ten 
years emphasize this strongly. In regard to 
technical education—using the term in its broadest 
sense, and not as confined to the schools—we, in 
tbis country, have had an incalculable advantage up 
to within the last few years. Every engineering 
factory in the kingdom has been, in the past, a 
school for technical education of the most efficient 
sort. AlJl the academies of the Continent could 
not alone vie with our workshops in training 
mechanics and mechanical engineers, and so long 
as we retained an overwhelming preponderance of 
workshops, our engineering supremacy was assured. 
But from small beginnings the Continental fac- 
tories, and still more those of America, have 
worked up to establishments of large size employ- 
ing vast numbers of men, and this, combined with 
the higher technical training abroad, has made ex- 
tensive inroads into our former exclusive markets. 

The change that has come over shop practice has 
helped our rivals. Of old the hand-skill, that 
came only after years of training, was the prime 
factor in all engineering production. Every ad- 
vance in machine tool construction has helped to 
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level this distinction; the planing-machine, the 
slide-rest, and the copying-lathe are familiar ex- 
amples of a past generation ; whilst milling prac- 
tice and automatic screw-machines are recent 
manifestations. By systems of multi-production 
and interchangeability, in which parts of machines 
are duplicated by the hundred with automatic ma- 
chine tools, the old hand-skill is superseded, but 
the demand has arisen for a large body of superior 
workmen who have been trained to think, to devise 
and scheme, to accommodate known principles to 
new ends, and to produce new forms. The true 
British workman could do what he had been 
brought up to do, and could do it with a deftness 
of touch and accuracy of perception that would 
have been miraculous had it not become instinctive 
by long training. He excelled in the subordination 
of nerve and muscle to a given end, but essayed 
nothing that needed much mental effort. It was a 
thing he was rather proud of than otherwise; it was 
no reproach to say he could not do a thing because 
he had never been taught how to do it ; he looked 
down on the brain effort by which the ‘‘ handy- 
man ” (the expression has received a new meaning 
of late) sought to compensate for lack of skill with 
much the same contempt as the ancient French 
nobility were said to regard literary or artistic 
genius. There are few itions in which caste is 
stronger than in the British engineering workshop. 

However, unthinking skill can never hold its own 
for long against brain training, and though the 
British mechanic is far from devoid of the mental 
gifts that might be developed into a fruitful course 
of invention, his environment has been opposed to 
progress in that direction. A great deal of the in- 
vention in which America is so fruitful is the work 
of Englishmen or men of English parentage. Pro- 
bably one prominent reason for this is the greater 
accessibility of American engineering employers to 
their workpeople. An example recently came to 
our knowledge. An English mechanical engineer, 
impressed by what has been written in our own 
columns and elsewhere, recently sent two of his 
foremen abroad to ‘‘ pick upideas.” The men came 
back but produced little result. Things went on 
much as before. The employer complained, not 
unnaturally. We happened, however, to be in a posi- 
tion to know the reason for this. In the works in 
question, as in so many English works, the men are 
expected to observe ‘‘a properly respectful atti- 
tude” towards their employers. If they pass one of 
them they touch their caps, if a superior approaches 
the tool at which the man is working the latter must 
step aside and stand in a deferential attitude. He 
must recognise he is in the presence of a superior 
order of humanity. Now, a properly respectful atti- 
tude, without inverted commas, is a very proper 
thing ; but it is very difficult for the average British 
workman, who is really a very shy and very sensi- 
tive person when with his betters, to communicate 
ideas freely to his employer, who, perhaps, also 
suffers from a defect of shyness which may be 
manifest in curious ways. The matter may appear 
of small importance, but we are convinced it is not 
so. For the more perfect working of the industrial 
machine—to meet foreign competition—it is need- 
ful masters and men should act in unison, and to 
this end it is needful they should better understand 
each other. 

In our latter remarks we have been thinking 
more of British workshops as compared with those 
of the United States, of which we have had some 
recent experience; but on the Continent, too, 
there is less barrier between employer and em- 
ployed, so far as interchange of ideas or shop 
practice is concerned. 

Perhaps the distinguishing feature of America 
is the feeling of greater equality with the work- 
ing classes and their more immediate —_ of ad- 
vancement through merit ; whilst on the Continent 
the superior facilities for technical education of the 
craftsman is his chief advantage. The Board of 
Education has recently issued an admirable Parlia- 
mentary Paper—a ‘‘ Report on Technical and Com- 
mercial Education in East Prussia, Poland, Galicia, 
Silesia, and Bohemia,” which we cordially advise 
every employer of labour in this country to expend 
sixpence in purchasing. It contains the results of 
an expedition made by Mr. James Baker for the 
purpose of inquiring into the results achieved 
in the countries mentioned. Engineers may 
think that these distant of East Central 
Europe can have but little influence on their 
trade, and doubtless we have far more for- 


midable rivals in other countries, Mr. Baker is, 





however, so admirable a writer, so close an ob- 
server, that his work is fully worthy of study ; and, 
indeed, his report is of great interest, apart from 
its value as an object-lesson. We recognise the 
limitations of technical education, as perhaps is 
apparent from what we have already said. It 
is not what the man learns, but what his learn- 
ing makes him, that is the true standard of 
value; in other words, character counts for more 
than education, though knowledge makes cha- 
racter; and therefore we also recognise the need 
for technical education in any country that aspires 
to be in the van of industrial progress. It 
is surprising how much is being’ done—and, so 
far as we can judge by Mr. Baker’s report, excel- 
lently and widely done—in the countries treated 
of in the report. They are spreading the net very 
widely, and sifting very fine. Whilst we in Great 
Britain, to repeat a quotation of Mr. Baker’s, are 
‘* hatching mainly clerks,” and ‘‘ clerks also with 
too little command of foreign tongues,” the towns 
and cities of these countries are establishing schools 
which put within the reach of all a power to become, 
not only craftsmen of great skill, but scientific 
experts in the industry they follow. The fees in the 
schools are exceedingly low in all the establishments 
visited by Mr. Baker, and everywhere, there appears 
to be liberal provision for those who show promise, 
but are not in a position to peg fone at all. Thus, 
in the part of Poland under Prussian rule, in the 
town of Frankfort-on-Oder, there is a trade school 
where the fees are 4l. for the half-year, and board 
and lodging is arranged at 21. to 31. per month. A 
certain number of poor students are excused a part 
or even all the fees if they have shown diligence 
and capacity ; not, be it noted, if they have passed 
@ competitive examination test. me page in 
all handicrafts are compelled to attend the handi- 
craft school under penalty of fine or even imprison- 
ment, there being no fees charged to them. This, 
of course, is repugnant to the feelings of a free- 
born Briton, and, no doubt, many of those com- 
pelled might as well stop away. Still there is the 
chance for the better and more diligently disposed, 
and the compulsory attendance puts it out of the 
master’s power to throw obstacles in the way 
and select only those apprentices who will 
give the whole of their time to work. That 
is one of the great dangers of a purely volun- 
tary system. In some cases in these districts 
the masters are compelled by law to see that their 
apprentices attend. In this school lads commence at 
14 and continue until 18, attending two afternoons 
a week and in the evenings. The education given 
appears to be excellent and designed to fit the 
young workman for any position. At Posen, a 
town of 100,000 inhabitants in the same country, 
1000 lads were ‘‘ learning their handicrafts artistic- 
ally and scientifically.” 

z, a town that probably few Englishmen could 
place on the map—it is in Russian Poland—has 
‘immense factories which tower up in vast square 
masses of enormous size ; factories where 10,000, 
6000, and 5000 hands are employed—a town that 
is beating American cities for the swiftness of its 
marvellous increase.” During the last 15 years ‘‘ Lodz 
has grown from 120,000 to 400,000 inhabitants 
and its houses and streets from little low wooden 
shanty-like houses to vast stone edifices, and wide, 
well-paved and asphalted streets, with electric trams 
and every up-to-date arrangement.” The technical 
schools here are in keeping with the development 
of the city, and, indeed, the author of the report 
shows how much of the increase has depended on 
the advance of the people. 

We need not, however, multiply instances, of 
which there are so many in the report, and can only 
again recommend it to the notice of our readers. 
Mr. Baker isa great admirer of the Austrian system 
of technical education, which is thought to be 
superior to that of Prussia. 





BRIDGE-BUILDING—PAST AND 
PRESENT. 

Some eight years have elapsed since Mr. C. R. 
Manners contributed a short history of bridge- 
building to these columns, a series of articles coin- 
mencing with the year 1892. Since that time we 
have not dealt. with the subject historically, 
although our descriptions of the Thames bridges, 
published just three years later, contained much 
of historical interest, as the bridges over our river 





represent many periods and types. Professor 
Mehrtens, of Dresden, and the Schweizerische 


Bauzeitung, of Zurich, now favour us with a re- 
rint of a paper by the former, ‘ Bridge-Building, 
ast and Present.” The subject would be of suf- 

ficient importance to justify our referring to it 

again, even if no progress had been made during 
the last years. 

Bridge and road-building develop hand in hand 
as chief marks of advancing civilisation. It is 
true that in the colonies the length of the bridges 
is sometimes said to vary indirectly as the state 
of civilisation, whilst in older countries the oppo- 
site is generally the case. Militarism has at all 
times lent interested and active support to the 
road-builder ; the greater the empire, and the more 
warlike its ruler, the greater the need for good 
roads. The necessity of supplying water to cities 
has also, in the past, led to great improvements 
in bridge-building. Armies could descend into 
valleys and ascend again; open water courses 
could not. The grandest bridges of the Romans 
were aqueducts. The Empire decayed and after 
centuries of unrest the noblest conceptions of 
architecture were realised in the Gothic churches; 
but there was little demand for roads, bridges, 
and less still for aqueducts. Yet the monks 
did not build cathedrals and monasteries only. 
To them we owe the introduction of flat arches. 
The Romans had preferred semicircular arches, 
which rarely exceeded 70 ft. in span. The founder 
of the ies Hi of the Bridge, St. Bénezét, adopted 
for his Rhéne bridge of 1178, at Avignon, elliptical 
arches which had their smaller radius of eleva- 
tion at the crown instead of at the haunches. 
The famous Ponte Vecchio at Florence, and the 
original Augustus Bridge at Dresden, date from the 
twelfth century. The aqueduct of Spoleto, which 
looks as if many high and narrow windows had 
been cut out of a massive wall, is thirteenth-cen- 
tury Gothic work. So is the Devil’s Bridge near 
Matorell, in the province of Barcelona, Spain, 
with its apparently reckless pointed arch, which is 
crowned at its weakest part by a heavy toll-house. 
The builders, no doubt, understood that the load did 
not endanger the structure. The springings of this 
arch are certainly of antique origin, Roman or 
Carthagenian ; an inscription of the year 1766, when 
the bridge was restored, ascribes the foundation to 
Hannibal. The span of the stone arch over the 
Adda, near Trezzo, 236 ft., built under Barnato 
Visconti, of Milan, in 1370 to 1377 (destroyed again 
in war time in 1416) has not been surpassed yet. 
But the piers were in general made unnecessarily 
heavy, and many a bridge failed because the Roman 
art of laying concrete foundations between piles had 
not been re-discovered from Vitruvius’ forgotten 
architecture. Three arches of Bénezét’s Rhéne 
bridge collapsed in 1602. It is noteworthy that 
with increasing span the depth of the keystones 
decreased more and more. In the Castle bridge at 
Verona, of 1354, this depth is only one twenty- 
eighth of the width, and in the Brioude bridge 
over the Allier, which was built in 1454 and has a 
span of 177 ft., the ratio was reduced to 1: 41. 

When Galileo had laid the foundations for the 
mechanical theories of strength, the ratio of rise to 
span was further diminished. In his Nemours 
bridge, Perronnet reduced it to one-seventeenth. 
France had long had the lead in applied science 
then, and it was French engineers who made the 
first use of caissons and who suggested iron bridges. 
The first cast-iron bridge, really completed in 
1779, however, and still standing, is the well- 
known Coalbrookdale Bridge over the Severn. 
The arch consists of five ribs, each cast in two 
pieces joined at the crown, formed by three con- 
centric arcs, of which the lower one only is entire. 
It found many imitations; the Pont des Arts at 
Paris, with nine openings, and the Southwark 
Bridge of 1814, with a centre arch of 214 ft., 
and a rise of 24 ft., are fine examples. Failures 
of some of these bridges, however, brought an- 
other material to the front—puddled iron — 
which helped us to suspension bridges. The 
first specimens: the Tees Bridge at Middleton, 
of 1741; Telford’s Menai Straits Bridge ; further, 
the bridge over the Danube at Budapest, the hand- 
somest of its type probably, supported by two rows 
of chains on each side, were ink bridges. Wire 
cables came over from the United States about 
1815. Some of these bridges collapsed, almost all, 
e.g., the Sarine bridge at Fribourg, Switzerland, 
with a span of 265 metres (870 ft.), had to be 
reinforced. 

When, therefore, Robert Stephenson was asked 








to establish railway communication between Wale 
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and Anglesey he initiated a new type—an ugly 
one, it must be acknowledged—in the large-span 
tubular beam, of his Britannia Bridge of 1846 to 
1849. The central span of 460 ft. was twice as 
great as anything previously attempted. The some- 
what similar bridge over the Vistula at Dirschau 
was really commenced in 1844. But delays oc- 
curred, and its builder, Lentze, had an opportunity 
of studying Stephenson’s work. He adopted five 
spans, each of 340 ft., formed of trussed beams 
in cellular arrangement, whose various members 
were accurately dimensioned according to the cal- 
culations of Schintz. Brunel first used~ two 
curved trusses at Saltash, near Plymouth. Soon 
after the opening of the Britannia Bridge the 
Americans first ventured upon wire-rope  sus- 

nsion for railway bridges. What Roebling, the 
elder, boldly began at Niagara in 1851, was con- 
tinued by his son and others, and for a quarter 
of a century suspension bridges held the field. 
Roebling started with a span of 820 ft.; his son 
completed the Brooklyn Bridge with a span of 
1350 ft., employing for the first time diagonal stays 
and galvanised steel wire. Hemberle’s bridge over 
the Monongahela at Pittsburg is conspicuous for its 
combination of cable and a kind of inclined crescent- 
shaped girder, and, further, for its apex joint, first 
adopted at Frankfort-on-the-Main by Schmick, but 
hardly to be commended. This method of suspen- 
sion, the combination cable, has been repeated in the 
side spans of the Tower Bridge. Lindenthal’s design 
for the Hudson River bridge, to join New York and 
Jersey City, dwarfs all dimensions with its span of 
3100 ft. Though Barlow’s bridge over the Thames 
at Lambeth is not likely ever to be reproduced, for 
reasons sufliciently obvious to anyone who has cast a 
glance at it, his connection between the four cables 
and the longitudinal road girder by means of ver- 
tical struts, single intersection diagonals, and a 
two-part cast-iron box bolted around two groups 
of cables, has often been repeated in its general 
features. In France the cables were divided into 
groups of small spiral wire cables. The ‘“‘ blue 
wonder ’”’ of Loschwitz, near Dresden, called so on 
account of its blue colour, has three elastic points 
of steel plates ; its towers rest on a roller bear- 
ing, and tilt towards one another with rising tem- 
perature. 

Faith in suspended railway bridges was eventu- 
ally shaken. We returned to beam bridges, whose 
theory had been thoroughly studied meanwhile, 
and which were now built on the cantilever system. 
The most remarkable of these is, of course, the 
Firth of Forth Bridge ; the most pleasing, probably, 
is the Francis Joseph Bridge at Budapest, which 
resembles a suspension bridge, but has a roadway 
supported by a gently curved truss. The very long 
railway bridge over the Danube on the Bucharest- 
Fetesci-Constanza (Kiistendje) line, opened in 1895, 
also belongs to the cantilever truss type. ic 
mild steel was first utilised on the Vistula bridge at 
Fordon, during the years 1891 to 1893. It had for 
a long time been regarded with suspicion as an 
inferior material. When the Americans took up 
the beam bridge, which they had long neglected, 
they developed a type of their own, the Howe 
truss. They also showed a preference for pins 
over rivets, a preference which convenience, 
rapidity of erection, and ease of calculation jus- 
tify, but which is objectionable when the live load is 
great compared with the dead load. Timber trestles 
were followed by iron trestles ; the Pecos Valley 
is crossed by such a bridge, 2170 ft. long, 3165 ft. 
above the river level, with cantilever trusses. 

The arch, no longer in cast iron, but in wrought 
iron and then in mild steel, has had a grand revival. 
The movement originated in France and Switzer- 
land, and has rapidly spread all over the Conti- 
nent, but has hardly come to us yet. The arches 
of the Aar Bridge at Olten, and the Arcole Bridge 
in Paris, about 1855, were fixed. Hinged abut- 
ments were introduced soon after. The best known 
bridges, the Luiz I. over the Douro, near Oporto, 
whose span of 564 ft. was for some years unequalled ; 
the Garabit Valley Bridge in the Auvergne, the 
Paderno Bridge over the Adda, the Schwarzwasser- 
briicke in Eastern Prussia, the Miingsten Bridge 
which crosses the Wupper Valley at a height of 
351 ft., the Levensau and Griinenthal Bridges over 
the North-East Sea Canal; all show a certain re- 
semblance in general appearance. The arch sup- 

orts the roadway, which is sometimes suspended 
rom the cross girders (Levensau) ; simply by the 
verticals or by towers (Garabit ; Paderno), or the 
roadway forms the suspended chord; this applies 


to the new Rhine bridges at Bonn and Diisseldorf ; 
the former with its span of 616 ft. is now the 
widest arch in Europe. The new Niagara arch, 
which we have illustrated (see ENGINEERING, 
vol. Ixvii., pages 540, 578, 633, and 700), and 
which replaced the former suspended roadway, 
the change having been made without interruption 
of the traffic, again dwarfs all the European struc- 
tures with its span of 840 ft. Usually the ribs 
are deeper at the abutments than at the crown ; 
crescent-shaped ribs have been erected at Garabit 
and Griinenthal. — 

Finally we have made a very happy return to 
stone arches. The grand Pont du Gard aqueduct 
(near Nimes) is pre-Christian ; does anybody pre- 
dict an age of 2000 years to our iron structures / 
We are, perhaps, too ready now to order an iron 
bridge without giving stone a thought. But ques- 
tions of time and money often leave the engineer 
little choice. It will certainly be very difficult to 
surpass the beautiful harmony of stone arches such 
as have been constructed on the Montauban-Castres 
Railroad, north of Toulouse, near Lavaur and Viel- 
nur, and the Tarascon-Ax Bridge in the French 
Pyrenees. The main arch there just spans the 
river ; smaller arches carry the line over the slopes 
and are continued in the spandrels. We find the 
same, but hardly such beautiful, simplicity in the 
higher and wider arch of the Jaremcze Bridge 
over the Pruth in Galicia. The 220-ft. span of 
the Union Arch of the Cabin John Aqueduct near 
Washington, exceeds the last-mentioned by about 
6 ft., and is at present the widest of its kind ; there 
the spandrels are solid. 

These arches are built in rings, as was done in 
ancient days. But antiquity did not know of 
hinged arches and of beton arches. The future 
will teach us, whether or not these innovations 
constitute a real advance. They have not crossed 
the British Channel yet, but the Vauxhall Bridge 
will soon be rising. They are not rare on the 
Continent, where it has become so customary to 
imbed iron wires or bars in the concrete mass 
that the term ‘‘armoured cement or beton” is 
universally understood. When long-continued com- 

rative tests conducted by the Oesterreichische 

ngenieur und Architekten Verein had established 

that the beton arch could compete with stone and 
cement voussoirs in strength, the beton arch was 
boldly extended. The Danube bridge at Inzig- 
kofen has three joints and a span of 144 ft., with 
a rise just one-tenth of its length ; and the Mun- 
derkingen bridge, also over the Upper Danube, 
has a fixed arch of 164 ft., with the same ratio 
of rise to span. Both were built by Leibbrand, 
the one in 1893, the other in 1895. The joints 
facilitate erection, but it is possibly advisable to 
close them before opening the bridge to traffic. 








COOPER’S HILL COLLEGE. 

WE regret to hear that the Secretary of State 
for India has refused the request of the professors 
lately dismissed from Cooper's Hill College, for an 
inquiry by an independent committee. e letter 
nebo this decision states that the Secretary of 
State ‘‘while fully accepting all i te for the 
measures which have been decid upon, has acted 
with the advice of the Board of Visitors, who in 
respect of technical and scientific knowledge are 
fully qualified to deal with any question concerning 
the management of the College.” 

No one will question the technical and scientific 
knowledge of the majority of the Board, though 
it would be interesting to know how far these 
qualities are possessed by Sir Charles Crosthwaite, 
who acts as ideas of the Board and presumably 
influences their decisions. But the question is, 
how much do these gentlemen know of the special 
requirements of the India Public Works Depart- 
ment, or of the internal working of the College. 
As rds the first point, we believe that there 
are only two members of the Board who have ever 
served in the Department in question, and the 
experience of one of these has been almost entirely 
confined to the secretariat. We should be in- 
terested to hear what Mr. Leonard, who knows 
something of practical work in India, thinks of the 
proposed changes in the curriculum, and the 
measures adopted for introducing them. 

With regard to the second point, we believe that 
until two or three years ago the practice was for the 
Board, or such number of it (generally a small 
minority) as could spare the time, to pay a flying 








visit to the College once a year or so, the whole 





time spent within the College precincts occu- 
pying, perhaps, a couple of hours, and sometimes 
lucluding, and sometimes not, a peep into a work- 
shop or lecture-room in the afternoon, when no 
work was going on. During the last two or three 
years, we believe that even this limited attempt at 
obtaining local information has been abandoned, 
and the Board have held their meetings at the India 
Office, where they have had to depend, as material 
for the formation of opinion, on such information 
as the President of the College, or the officials at 
the India Office, have thought fit to lay before 
them. We have been informed, on what we believe 
to be good authority, that Colonel Ottley’s pre- 
decessor tried hard to interest some of those 
members of the Board whose opinions would be 
really worth having, in the actual working of the 
College, and to get them to come down, one at a 
time, and not in company with half-a-dozen others, 
to see things for themselves, and to give advice on 
special points concerning which their opinions would 
be valuable ; but without success. 

We do not know precisely how long the Board of 
Visitors has been in existence, probably since the 
foundation of the College; but it is certain that 
during the whole period no suggestion of practical 
value has been originated by it. It has either 
been content to endorse the proposals of the Pre- 
sident, in which case it has at all events done no 
harm ; or has opposed them, generally with evil 
results. 

Another point, on which we should greatly like to 
have some information, is whether the advice on 
which the Secretary of State has acted is that of 
the Board as a whole, or only of a portion of it; 
and, in the latter case, of what individual members. 
We have a strong suspicion that inquiry on this 
point would show the advice in question to be the 
work of a very small minority. 

It is a somewhat curious fact that the opinion of 
the Board as to the teaching staff required, has 
undergone a complete change during the last two 
years. A reference to Colonel Pennycuick’s letter 
published in our issue of September 29, 1899, will 
show that he had proposed, a year before, to divide 
the teaching work of the engineering branch 
among three men (Messrs. Hearn, Woods, and 
Heath), the position of the two latter being raised 
in consideration of the additional responsibility thus 
thrown on them ; after nearly a year’s delay the 
Secretary of State, acting on the advice of the Board 
of Visitors, negatived this proposal, and determined 
on the appointment of an additional professor of en- 
gineering, while retaining Messrs. Woods and Heath 
in their former position of assistants. That is to say, 
the Board considered four men necessary to do the 
work which the President considered could bedone by 
three, ata cost slightly less than that of the arrange- 
ment recommended le the Board. Owing to the 
ons delay on the part of the India Office in dealing 
with the question, the distribution of work pro- 
posed by the President was actually in force for one 
whole session (1898-9), and was completely success- 
ful. It was the difference of opinion on this point, 
added to a further difference on the selection of the 
new professor of ri mg which led to Colonel 
Pennycuick’s retirement in September, 1899. 

Of the a engaged to carry out the 
scheme adopted on the advice of the Board, two 
men have, on the advice of the same Board, been 
summarily dismissed ; that is to say, the Board now 
consider that only two men are nec to do 
work which two years ago they considered to re- 
quire four. We are not aware of any new con- 
ditions having arisen during the last two years to 
account for this change of opinion. 

The Secretary of State rests his decision on the 
advice of the Board, and not on that of the Pre- 
sident of the College, but it is impossible that the 
latter should be relieved of responsibility in the 
matter ; and those interested in scientific education 
in general, and in the India Public Works De- 
partment in particular, will do well to insist on a 
clear statement as to whether Colonel Ottley has or 
has not supported the advice given by the Board of 
Visitors. 

The correspondence which has appeared in the 
columns of the daily press, and notably in the 
Times, and the very remarkable article in that 
newspaper's issue of the 17th inst., contains more 
than one severe stricture on the present system 
of government of the College ; this is a ques- 
tion which we are not at present concerned 
to discuss, as it would only distract attention 








from the main issue. We may, however, say that 
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while there is much to be said both for and against 
the principle of placing at the head of the College 
an officer pia sae military or civil is quite a 
secondary consideration) who has had long prac- 
tical experience in the Department for whose benefit 
the College exists, rather than one of experience 
in the actual work of education, the fact is undeni- 
able that the present system has given most ad- 
mirable results during a period of more than a 
quarter of a century, and there is no reason why it 
should not continue to do so, if proper care is used 
in the selection of the President. 

lf, however, the latter is to be a mere channel 
of communication for the decisions of the Board of 
Visitors, his reason for existence will disappear 
altogether. Colonel Ottley’s predecessor resigned 
his post rather than be a party to the appointment 
of a single professor whom (rightly or wrongly) he 
considered unsuited to the post, and whose appoint- 
ment he considered (also rightly or wrongly) to 
involve an injustice to the members of the existing 
staff, or by withholding from them the promotion 
which he considered their due. Colonel Ottley has 
been the channel by which notice of dismissal has 
been communicated to no less than seven of his 
colleagues ; and we have not heard that he has so 
much as seconded a protest against this proceeding. 

A petition has been drawn up for presentation to 
the Secretary of State for India praying for a re- 
consideration of his decision. It has already been 
signed by many men eminent in science, engineer- 
ing, and education, and further signatures are 
coming in daily from all parts of the country. 





THE AUTHORITY OF A FACTORY 
INSPECTOR. 

Tuer extraordinary state of chaos which exists 
in the statute law relating to factories is well de- 
monstrated by the recent case of Tracey v. Pretty, 
which has been finally disposed of before a full 
Court of the Queen’s Bench Division. The matter 
came before the Court by way of an appeal from 
the Justices who had refused -to inflict penalties 
upon the owners of a factory for disobedience to 
the orders of a factory inspector. The justices had 
admitted evidence to show that the respondents 
had reasonably complied with the demands of the 
inspector, and one of the questions for the opinion 
of the Cours was whether they were right in 
doing so. 

In order to understand the question at issue it 
is necessary to refer, not as one might have sup- 
posed, to a single statute, but to a number of Acts 
dating back to the Public Health Act, 1875. 

Dealing with the confused mass of legislation in 
order of date, we ascertain the present law to 
be as follows : By Section 38 of the Public Health 
-Act of 1875, it is provided that where it appears 
to any local authority, by the report of their 
surveyor, that any house is used as a factory, the 
local authority may serve a notice requiring the 
owners to provide sanitary conveniences. Failure 
to comply with such a notice is punishable by 
penalties. Section 4 of the Factory Act, 1878, 
enacts that where it appears to a factory inspector 
that neglect to provide sufficient water or sanitary 
accommodation in a factory is punishable or reme- 
diable under the law relating to public health, but 
not under the Act of 1878, it is his duty to report 
the matter to the sanitary authority, upon whom 
the duty of investigating the matter and enforcing 
the law is cast by the section. 

It is provided by Section 22 of the Public Health 
Act, 1890: 

1. That every building used as a ——- or 
manufactory, or where persons are employed, or 
intended to be employed, in any trade or business, 
whether erected before or after the adoption of 
this part of this Act in any district, shall be pro- 
vided with sufficient and suitable accommodation 
in the way of sanitary conveniences, having regard 
to the number of persons employed in or in attend- 
ance at such building; and also where persons of 
both sexes are employed, or intended to be em- 
ployed, or in attendance, with proper separate 
accommodation for persons of each sex. 

2. Where it appears to an urban authority, on 
the report of their surveyor, that the provisions of 
this section are not complied with in the case of 
any building, the urban authority may, if they 
think fit, by a written notice, require the owner or 
occupier of any such building to make such altera- 
tions and additions therein as may be required to 





give such sufficient, suitable, and proper accom- 
modation as aforesaid. 

3. Any person who neglects or refuses to comply 
with any such notice shall be liable for each de- 
fault toa penalty not exceeding 201., and to a daily 
penalty not exceeding 40s. 

Having regard to-the terms of Section 4 of the 
Act of 1878, it is clearly the duty of the factory 
inspector to bring any cases where owners of fac- 
tories have committed breaches of sub-section 1 
(supra) before the urban authority. The notice 
to be given by the urban authority must specify 
the works which are to be undertaken; but in 
the event of a summons being taken out in order 
to enforce compliance with that notice, it is not 
competent for the defendants to plead that the 
works are unnecessary. This question can be made 
the subject-matter of an a to quarter sessions. 

Upon consideration of the above sections, it will 
be seen that down, to 1890 the factory inspector had 
only been the means of setting the sanitary authority 
in motion. But his powers extend far beyond 
that. According to Section 2, sub-section 2, of the 
Factory Act of 1891, where notice of an act, 
neglect, or default, is given by an inspector under 
Section 4 of the Act of 1878 to a sanitary authority, 
and proceedings are not taken within one month 
for punishing or remedying the act, neglect, or 
default, the inspector may take the like proceedings 
‘‘for punishing or remedying the same,” as the 
sanitary authority might have taken, and may 
recover his costs from the sanitary authority. 

The questions in dispute in the case under notice 
were: 1. Does the factory inspector stand in the 
shoes of the urban authority, when that body has 
refused to serve a notice or take proceedings under 
Section 22 of the Act of 1890? The Court has 
answered this question in the affirmative. The 
inspector may serve the necessary notice and in- 
stitute proceedings to enforce that notice. 2. Can 
the reasonableness of, or the necessity for, the 
requirements of that notice be discussed upon 
the hearing of the summons? The Court has de- 
cided that while these questions cannot be decided 
by the magistrates, they may form the subject of an 
appeal to quarter sessions. 

et us glance for a moment at the result of this 
decision. Suppose the urban authority, acting upon 
the advice of their surveyor, are of opinion that 
the sanitary conveniences at a particular factory 
are sufficient. They hear from the ‘inspector ” 
that in his opinion some alterations should be made. 
His intimation being ignored, he proceeds to serve 
a notice upon the owner, and ultimately takes pro- 
ceedings on his own account. At the hearing before 
the petty sessions, the magistrates can only decide 
whether or not the notice has been complied with ; 
if not, a penalty is inflicted upon the unfortunate 
owner, whose only remedy is a costly appeal to the 
quarter sessions, where the necessity of the pro- 
posed alterations will be inquired into for the first 
time. Mr. Justice Phillimore clearly pointed out 
the extraordinary anomalies to which this state of 
the law gives rise. The decision of the urban 
authority is valueless, as they and their surveyor 
can always be overruled by the inspector ; hence 
there is no reason why there should be a delay of 
one month before the inspector can issue his notice. 
Furthermore, there may be a reason for giving less 
wer to a rural than to an urban sanitary authority, 
but the inspector is the same inspector in rural as 
in urban districts. In rural districts, even if he 
acts with the rural sanitary authority, he cannot 
decide, he can only prosecute; in urban sanitary 
districts he is to be allowed to decide, and he may 
do so by overruling the more important body. 





LAKE SUPERIOR ORE OUTPUT. 

During the current week a meeting of the Lake 
Superior Bessemer Ore Association is to be held at 
Cleveland, Ohio, to fix the price of ore for the 
current year. The matter is of considerable inte- 
rest to the English trade, not only in an indirect 
way, but directly, as giving a fairly accurate idea 
of the present condition of and the outlook for the 
American iron and steel trades, and of the pro- 
spects of American competition in Europe, and the 
markets which Europe—and especially the Uni 
Kingdom— has been in the habit of regarding as its 
own. It has, we funderstand, been decided the 
Association to put down the price of ore, which a 
year ago was fixed at 5.50 dols. for the suppo- 
sititious standard ore running to 64 per cent. 
of iron. The exact sum of the reduction we 








must wait for; but it is safe to say that it 
will not exceed 1 dol. per ton, and will pro- 
bably be no more than 50 cents. Early in 
December estimates of the new price-ranged from 
3.75 dols. to 4.50 dols.; but the inside figure 
appears to have been rendered impossible by the 
trade revival which has since sprung up—arevival not 
in any way comparable to the briskness of eighteen 
months ago, but a very marked improvement on 
the conditions of the later months of fast year. That 
the ore miners will not make greater concessions 
than they need is only to be expected, and their posi- 
tion seems to be gaining strength every week. The 
ore industry is controlled by men of sound business 
judgment, who are not likely to make any serious 
mistake in policy. Should their anticipations not 
be fulfilled to the utmost, they will have before 
them the means of easing the market and of induc- 
ing a greater consumption by the a of a 
quiet ‘‘ shading” of the established price, but 
they will make no concessions so long as_ they 
are not compelled; and at present it is gene- 
rally expected that the most material advantage 
likely to be enjoyed by ore consumers this 
year over last, will be in cheaper lake freights, 
which are expected to run 50 to 60 cents under the 
1900 rates. The representatives of the Federal 
Steel: Company, who have been exploring for new 
sources of supply in the Menominee range, have 
been less successful than was expected. The same 
is true of the extensive explorations in the Ver- 
milion range. This means that the Bessemer ore 
ri Sa are better controlled than those who desire 
to be independent had supposed. 
Another record was established last year in the 
roduction of ore in the Lake Superior region. 
e shipments are estimated at 19,330,948 tons, 
as compared with 18,251,804 tons in the previous 
year and 13,779,308 tons in 1898. And of last 
year’s total all but 600,000 tons was sent by lake 
steamers. The importance of the iron ore traffic 
of this part may be gauged by the fact that four- 
fifths of the whole tonnage moved either way on Lake 
Superior is devoted to it. The production of some 
individual mines is enormous, as the following 
figures show: Fayal mine, 1,253,000 tons ; Moun- 
tain Iron, 1,001, ; —— 926,000 ; Biwabik, 
925,000 ; Mahoning, 911,000; Norrie, 907,000; 
Adams, 777,000. The Chapin and Norrie are 
located in the State of Michigan; all the others 
are in Minnesota. The mines.lie from 15 to 100 
miles from the —_ and the business of convey- 
ing ore to the lake requires the concentrated effort 
of eight railways, each equipped with the heaviest 
of rolling stock and motive power. Several of the 
roads have been built primarily, and almost exclu- 
sively, for this particular trade. It is now esti- 
mated that there is an investment of almost 
300,000,000 dols. in mines, railways, ore- ing 
ships, terminal facilities, &c., for the ore trade of 
Lake Superior. This vast investment is growing 
every year. There are now on the upper lakes— 
nearly all on Superior—24 shipping docks, represent- 
ing an investment of about 5,000,000 dols. useful for 
iron-ore shipments only. They have an.annual capa- 
city for handling not less than 25,000,000 tons of ore 
in the short lake season of from seven to eight 
months. Reference has previously been made in 
these columns to the policy of the large steelmaking 
interests of the country in seeking to control not 
only the finished article, but the ore in the ground 
as well. As fast as new mines have been found, 
they have been acquired by one or other of the big 
consolidations, either for smelting or as a reserve 
for transportation in later years. As fast as there 
has come information of new discoveries in new 
fields, these interests have been on the ground, 
examining with care every indication, and 
ready to put any amount of money into any 
favourable undertaking. But the new mines of 
the past year have been very scarce. On the 
old ranges of the lake scarcely any have been 
discovered, and those on the Mesaba have been 
few. In the emergency, attention has been paid to 
the orefields on the Canadian side of the lake. Mr. 
Dwight E. Woodbridge, of Duluth, in the course of a 
review of the ore-shipping trade of the past year 
contributed to the New York Times, adds some de- 
tails which will serve to supplement the information 
recently given in these columns as to the Canadian 
deposits—which the Americans, as usual, are the 
first to exploit. East of the lake has been traced 
an ore-bearing formation of the Michipicoten dis- 
trict for more than 30 miles, and one mine and 
several ore bodies, that may later be mines, have 
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been found. The company owning most of this 
range has built a standard gauge railway to the 
mine, erected a village, and built docks, &c., and 
during this, its first, season, was able to ship 62,000 
tons of merchantable ore. Another year and it 
will send to market both in Canada and the United 
States from 500,000 to 600,000 tons of ore. It 
will be able, by reason of a short rail and lake 
haul and by easily mined ore, to compete with the 
mines of the States, though the ore must pay a duty 
of 40 cents per ton ; for the American ironmasters 
are glad to welcome any addition to the list of work- 
able mines. In addition to the new Michipicoten 
fields are the Atikokan ores, magnetites rich in 
iron and low in phosphorus, though said to be 
troubled by an excess of other injurious elements. 
These fields are now being explored by steelmakers 
of wealth, and a railway is under construction that 
will in a few months open them to the miner. Else- 
where along the iron-bearing formations north of 
Lake Superior, extensive explorations have been 
carried on, and are still in progress by the leading 
steelmaking interests of the United States. So far 
there has been little of value discovered. 

The improvement in the condition of the trade is 
shown in the increased output of pig iron. At the 
beginning of this month the furnaces were produc- 
ing at the rate of a little over 250,000 tons per week, 
as compared with 229,000 tons on December 31, 
1900, and 294,000 tons on January 1 last year. 
Furnace stocks of all kinds of iron were down to 
about 550,000 tons on January 1, as compared with 
657,000 tons on December 1, and 670, tons on 
October 1, 1900. The —_ of Pig iron, like the 
price of nearly every other commodity produced in 
the United States, is the subject of arrangement, 
not according to rigidly hard-and-fast rules, because 
there are some independent men in the trade, but 
rules sufficiently inelastic to insure stability and 
strength. It is thought that the current year will 
see little fluctuation in prices—2 dols. either way 
is likely to represent the limit. The consumption 
is increasing at a rate which promises to take care 
of production, The export demand is expected to 
consume not less than a million tons of iron and 
steel, which, in whatever shape shipped, first 
passes through the pig-iron stage, and gives em- 
ployment to the blast-furnaces. This, however, is 
no great matter. The home market is, and must 
remain, the chief support of the furnace interest, 
and for this the outlook is now exceptionally 
bright. The current production of about one 
million tons per month is not accumulating on 
furnace banks, and if stocks should increase it is 
believed the makers are strong enough to hold the 
market steady. As to manufactures of iron and 
steel, we are assured that the ‘‘ generally sound con- 
dition of business of all kinds furnishes the best 
possible basis for the expectation of a busy and 
prosperous year for manufacturers.” The rail mills 
are credited with orders for about 1,750,000 tons 
for 1901 delivery, and the intention is announced 
of advancing prices 1 dol. to 2 dols. per ton at the 
next meeting of manufacturers. The orders booked 
for structural material are very large—enough, it is 
believed, to run everything full for three months 
at least, and in some instances for five or six months. 
An argument which has been advanced in favour 
of an increased export trade this year is the break- 
ing up of the boom in Europe. We fail to see the 
cogency of the reasoning, for it is notorious that 
much of the recent advance of America in foreign 
markets was referable to a plethora of orders here 
and the high prices ruling for new work. These 
conditions have altered, or are rapidly altering, and 
much of the ground is thereby cut from under the 
feet of the enterprising Americans. 





TRADE WITH FORMOSA. 

ALTHOUGH trade with Formosa has not developed 
so rapidly as was expected since the Japanese 
obtained ion of the island, still, considerable 
progress has been made, and there can be no doubt 
that before long Formosa will not only become a 
very important commercial centre, but also that its 
industries will be developed in such a manner as to 
have considerable effect on foreign imports to the 
Far East. This is especially true of sugar pro- 
duction. Already the island produces considerable 
quantities of raw sugar, and these may be consider- 
ably increased by improved cultivation, and no doubt 
it will, before long, become an important centre 
for sugar refineries, for which several schemes have 
been proposed. A scheme is at present on foot 





to establish a large sugar refinery at Tainan, with a 
capital of 500,000 yen. It is said that the institu- 
tion is to receive a subsidy of 12,000 yen for the 
resent from the Formosa Government, and that 
,000 yen of the capital will be called up during 
this year. Next year the subsidy will be increased 
to 30,000 yen, or 6 per cent. of the capital. It is 
also rumoured that similar factories will rapidly 
spring up in other parts of the island, but that no 
rotection will be afforded by the Government. 
ritish makers of sugar machinery would do well 
to keep their eyes on the possibilities of Formosa, 
and arrange to make their productions known to 
those who are likely to require them. 

The report on the trade of North Formosa, by 
Mr. Consul Lingard, for the year 1899, shows a 
total foreign trade of 2,824,502/., being an increase 
of over 600,000/.,as compared with the previous 
year. He states, what indeed seems to be true of 
many of the ports in the Far East, that the bulk 
of the profit in the general import trade goes to 
the Chinese merchants. Even in the tea export 
trade, doubts are expressed by the foreign mer- 
chants as to the prospects of a continued profit; so 
that it appears that, however deficient the Chinese 
may be in the arts of war, when they enter into 
commerce they are able to beat their competitors. 

Opium is imported into Formosa in large quan- 
tities, for although the Japanese have steadfastly 
refused to allow it to become an article of ordinary 
commerce in their own country, they felt that having 
to deal with Chinese, they could not forbid it in 
Formosa. The export of camphor and camphor 
oil is larger, but the general camphor trade—that is, 
the trade so far as the general trader is concerned— 
has ceased to exist since the monopoly in that 
article has been established. The import of cotton 
and woollen manufactured goods has not made 
very much progress, and such trade as exists is 
chiefly in the hands of Chinese merchants. A 
considerable quantity of American and Russian 
kerosene is imported, and is displacing the native 
methods of lighting. The import of matches is 
steadily increasing, especially in favour, of those of 
Japanese manufacture ; in fact, it seems as if in a 
short time the Japanese would have a monopoly 
of the supply of matches in the Far East. During 
the year 33,038 cwts. of refined sugar, valued at 
22,4681., were imported, but in a very short time 
this item is certain to disappear, as the local supply 
will be met by the refineries about to be started. 
The Japanese find a considerable market in Formosa 
for their manufactured goods, and for many of the 
necessaries of life they are likely to hold their own 
against all competitors. 

British merchants and manufacturers will there- 
fore be chiefly interested in the engineering aspects 
of the trade of Formosa. During the year, items 
for machinery, locomotive engines, or parts of the 
same, and railway accessories of all sorts, amounting 
to over 30,000/., appear in the returns. They were 
of Japanese importation, and the Consul states that 
he noted them for the sake of future comparison in 
view of the construction of Formosa railways now 
in progress, which will call for further and larger 
imports from abroad of similar materials during 
subsequent years. The Consul hopes that by the 
time the next report on the trade of his district 
oes forward, a railway between Tamsui and 

watutia will have been opened. It will be about 
13 miles in length, and, as with the exception of 
one short tunnel and a bridge of no great length, 
the engineering difficulties are unimportant, there 
is no reason to doubt but that it will soon be in 
working order. Although this line will be a con- 
siderable convenience to traffic, it is not to be 
anticipated that the full benefit of it will be reaped 
until the southern trunk line is pushed well for- 
ward, and it forms a continuous link with commu- 
nications to all the interior of the island. 

The whole grant for the construction or relaying 
of the Grand Trunk Railway and branches between 
Taihoku and Takow in the south is 28,000,000 yen 
(say, 3,060,0001.), and the whole system will, it is 
said, be completed. by the year 1908. Part of the 
old line is being reconstructed and the position of 
some sections somewhat altered, so as to avoid 
engineering difficulties and improve the line 
generally. The Taihoku-Shinchiku section, as 
well as the Tamsui branch, are to be finished next 

ear, along with such alterations as are necessary 

tween Taihoku and Kelung, so that about 76 
miles of railway in the northern district will soon be 
available for > tree services. The line will have 








a3 ft. 6 in. gauge. The cost of the central portion 








of the main line to the south is estimated to reach 
a sum per mile of nearly 25,0001., owing to the 
heavy engineering difficulties to be overcome. 
Other sections to the north and south will average 
under 10,0001., whilst the Tamsui section will cost 
only about 3300. per mile. 

The Government is carrying on considerable 
improvements in the rivers and harbours. At 
Twatutia the river frontage has been ‘‘ bunded,” 
and the loading and unloading of cargo made 
more convenient. At Tamsui the foreshore of the 
harbour has been reclaimed, and generally the place 
has been much improved. The Osaka Shosen 
Kaisha have built at Twatutia, with engines from 
the Osaka Iron Works, a flat-bottomed paddle- 
wheel steamboat which plies twice a day between 
Tamsui and Twatutia, nominally at all stages of the 
tide. The advertised times, however, are not kept 
to exactly, and she sometimes runs aground. She 
draws 2} ft , and can carry 15 first-class and 135 
third-class passengers; and, with all its short- 
comings, the venture is a step in the right direction. 

The following return of all shipping engaged in 
foreign trade at the ports of Tamsui and Kelung 
during 1899 is interesting : 

















Entered 
Steam. Sailing Total. 
| 
Nationality. _ | | Koes; 
Number |Number | Number 
of Tons. of Tons. ot Tons. 
Vessels. Vessels. Vessels. | 
British 100 | 77,752 | 19% | 77,752 
German: 9 5,688 | 9 | 5 688 
Norwegian .. 2 1,420 | as 2 1,42) 
Japanese .. 42 , 29,685 ee 42 | 29,685 
Chinese junks, .. ‘a 776 «=(122,892' 776 | 22,392 
Cleared 
British 100 77,858 | is es 100 77,858 
German ont 9 | 5,688 ‘ i | 9 5,688 
Norwegian ..! 2 1,420 os sei 2 | 1,420 
Japanese .. 41 | 30,670 i eat 4t | 30.670 
Chinese junks ~ 770 |22,719, 770 | 22,719 
| 





The 42 Japanese steamers include the two fort- 
nightly steamers of the Osaka Shosen Kaisha, 
which ply regularly between Hong Kong and 
Tamsui vid Chinese ports. The competition between 
that line and that of the Douglas Beoninbhs Com- 
pany, the only other regular line’ visiting Tamsui, 
continues steadily, and it is to be regretted that 
some arrangement was not made between the rival 
companies, which might have eased the stringency 
of the competition. The Japanese company is in 
receipt of heavy subsidies, and will probably be in 
a position early next year to put two or more 
steamers on the line, including direct communica- 
tion between Tamsui and Foochow. A regular 
semi-monthly service was maintained under special 
contract with the Formosa Government in 1899 
between Kobe and Kelung vid Shimmoseki, by the’ 
ships of the Nippon Yusen Kaisha, with a total 
tonnage of 4778 tons, in addition to which two 
vessels of the Osaka Shosen Kaisha, with a total 
tonnage of 6807 tons also ply regularly between 
the ports mentioned. 

The Consul concludes his report by stating that 
correspondents addressing communications to Con- 
sulates in Formosa should note that Taiwan is the 
Japanese name for this island. Letters, if intended 
for the Consulate at Tainan, should be addressed 
vid Anping, Formosa, or, owing to confusion of 
names, they are otherwise most frequently deli- 
vered at Tamsui and are greatly delayed thereby. 
Also, to the address ‘‘Tamsui” the word ‘ For- 
mosa” should be added, not ‘‘China.” Official 
letters should be addressed to ‘*‘ H.B.M. Consul,” 
not by name. Otherwise, when the Consul happens 
to be absent, or to have been transferred elsewhere, 
they are often redirected and forwarded, and much 
time is lost in consequence. 





COPPER PRODUCTION. 

Tue figures of copper production and distribu- 
tion for last year possess more than usual interest 
for the consumer of the metal, in view of the light 
which they throw upon the vexed question of 
supply and demand, and the rate of progress that 
is being made by producers towards meeting the 
world’s growing requirements. Messrs. William 
Sargant and Co., in their annual meial circular, 
give a statement of the chief sources of supply, 
which shows a total for the past year of 439,349 
tons, as compared with 427,190 tons for 1899, 
378,211 tons for 1898, and 302,391 tons for 
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1895. In the five years the increase is re- 
spectable — about 137,000 tons ; but it is only 
in the last couple of years that the consump- 
tion of the metal has gone up with a bound, 
and, having regard to the high prices, it must be 
confessed that the increase of little more than 12,000 
tons in the one year is disappointing. It appears 
from the statistics of Messrs. James Lewis and 
Son that the American output in 1900 was 268,787 
tons, this figure comparing with 262,207 tons in 
1899, and 234,272 tons in the previous year; while 
in Europe the production was 89,429 tons, against 
89,240 tons and 84,554 tons respectively. The 
exports from Chili are estimated at 25,700 tons, 
compared with 24,912 tons in 1899; and from 
Australia 20,800 tons, compared with 19,700 tons ; 
the remainder coming from Japan, the Cape, 
Boleo, and other minor sources. The imports into 
the United Kingdom from all sources in the year 
were 156,185 tons, an increase of 20,700 tons on 
1899; and into France, 42,593 tons, an increase 
of 2400 tons. Germany imported 99,000 tons, 
against 85,246 tons ; exported 19,000 tons, against 
20,304 tons ; produced 38,000 tons, against 37,376 
tons ; and consumed 118,000 tons, against 102,618 
tons. The net increase in the American produc- 
tion and in the other supplies to Europe is about 
25,500 tons; but this was quite inadequate to 
meet the enhanced demand occasioned by electrical 
developments, by the requirements for ammuni- 
tion, and by the absorption of copper in the 
manufacture of sulphate. In England the con- 
sumption increased in the twelve months by nearly 
21,000 tons, in Germany by 15,000 tons, and in 
America by 23,500 tons, following an increase of 
52,000 tons in 1899 over 1898; while Austria, 
Italy, and Russia, have imported 4000 tons more 
from the United States than in the previous year. 
There is a decrease of 1200 tons in the French con- 
sumption. 

There is no escaping the conviction that last 
year was an unfavourable one for users of copper, 
however much the amalgamated copper corner 
may have made out of the situation. What is 
more, the prospects of increased mining activity 
are scarcely so cheerful as the situation warrants, 
and it is by no means certain that production 
will in the near future keep pace with the pro- 
mised growth of consumption. Messrs. Lewis 
and Son are of opinion that, except in Canada, 
Mexico, and Australia, no new mines of much im- 
portance are being opened up, and they point out 
that ‘‘ the older mines show no signs of much in- 
crease, those of Lake Superior having fallen off 4774 
tons and of Arizona 6272 tons last year, as compared 
with 1899, while the increase in Montana was only 
7500 tons, the increase in the production of the United 
States coming from the smaller mines. The Spanish 
and Portuguese mines do not materially increase, 
and the same may be said of the Cape mines and 
Boleo: the official returns made of the output of 
the principal mines under European management 
showing practically no change.” It is not known 
to what extent inability to increase production 
promptly is an operating cause, and to what extent 
miners are influenced by disinclination to do so 
from a desire to perpetuate a situation which is 
extremely profitable to them. Peru and Japan are 
expected to send larger quantities of metal, but 
they are not of much account when standing alone 
against concerted action on the part of the larger 
producers in the country which furnishes more than 


50 per cent. of the world’s annual supply. And |}, 


there is no doubt that consumption during the cur- 
rent year will be on a large scale in consequence 
of cable, electric tramway, lighting, and telephone 
requirements, added to the increased use of sul- 
phate and of metal for ammunition and for miscel- 
laneous purposes. With the American speculators 
still in control, and a large consumption, one is 
forced with reluctance to the conclusion that the 
day of a return to the 501. level seems far distant. 





NOTES. 
A MecHaAnicaL Historica Museum. 


WE invite the attention of engineers to the state- 
ment made in the report of the Council of the Insti- 
tution of Mechanical Engineers—referred to, on 
another page, in our report of the recent meeting— 
in which it is stated that it is proposed to form an 
historical museum. Now that the Institution has 
a home of its own, it is in a position to undertake 
such a task, and it is to be hoped that engineers 





will co-operate by freely contributing suitable 
objects. Doubtless many members of the Institu- 
tion and others have, stowed away in cupboards and 
lumber-rooms, models, drawings, special tools, 
&c., which are of little value singly, but which 
would form most interesting links in the history 
of mechanical progress, and which they would 
gladly see installed in a well-arranged museum. The 
collection of drawings should be ——— valuable. 
Mr. Joy has already placed in the library of the 
Institution an extremely interesting collection 
of original working drawings of early locomotives. 
Whatever may be the industrial future of this 
country—and though there is no reason for despon- 
dency if we are true to ourselves, fate may have 
instore for us some vicissitudes—whatever may be 
in the future, the great traditions of the past will 
always remain a heritage of pride. Great Britain 
was the nursery of mechanical industry, the birth- 
place of those fundamental inventions upon which 
the practice of engineering has since been built up. 
For the greater part of the last century we were 
the school of the world, to which students came 
from all countries ; especially those now our chief 
rivals. It is well some monument of this should 
be set up now whilst we are yet within reach of the 
great beginnings. Those who have inherited relics 
of the nature to which reference has been made 
could take no surer step towards establishing the 
fame of their predecessors than by contributing to 
the museum of the Institution of Mechanical Engi- 
neers. 


THe JuNGFRAU Raitway. 


In spite of rumours to the contrary, the work on 
the Jungfrau Railway so far continues without 
avoidable interruptions. As operations were sus- 
pended during last summer, tourists concluded that 
the scheme had been abandoned ; everybody had, 
of course, foreseen that it would be, sooner or later. 


-But operations have recommenced with October, 


after the tourist season was over, provisions and 
blasting materials having meanwhile been stored up 
near the Kiger glacier, to last the 80 or 90 men 
during the winter. When we described the Jung- 
frau Railway, on the occasion of the visit of the 
Institution of Electrical Engineers in August, 1899, 
the Rothstock station at kilometre 2.89, 2522 metres 
(8295 ft.) above sea level, had just been opened. 
When tunnelling was recommenced in November, 
1899, all spoil had to be taken back to the side 
gallery at the Rothstock. By the middle of May, 
1900, the work had been pushed to kilometre 3.363, 
a length of 473 metres (1552 ft.) having been added 
in six months and a half, at the rate of almost 
10 ft. per day, reckoning 25 working days per 
month. No side gallery for the removal of the 
blasted rock can be cut before kilometre 3.630 
is reached; that means another 270 metres of 
tunnelling. As it would have been impossible to 
maintain the tourist service while the spoil cars 
were constantly coming down from the front to be 
sent up again, either the operations or the pas- 
senger trafic had to be suspended. Since the work 
can be carried on during the winter months, in 
spite of the severity of the weather, whilst the 
tourist season is limited to a few months; and 
since there is no particular hurry about completing 
the great scheme, provided no rival high mountain 
railroad takes precedence meanwhile, the alternative 
was not difficult. To facilitate the transport of 
the blasted rock—the gradient is 25 per cent.—a 
wire-rope telpher service, driven by electric motors, 
as been established in the tunnel. Kilometre 
3.630, where the side gallery is to be pierced, will 
be reached by the end of January, it is hoped. 
The tunnel will then be pushed to the next 
projected station—Kigerwand—at kilometre 4.4, 
2867.6 metres (9400 ft.) above sea-level ; and as 
there will be an outlet for the spoil at the new side 
gallery, operations will probably continue during 
next summer without interference with the tourist 
traftic. Station Eismeer is to follow at kilometre 
9.8, and at an altitude of 3161 metres (10,370 ft.) 
above sea-level. This will be the highest railway 
station in Europe. 








Soutn AMERICAN InRIGATION.—Mr. C. M. Herriott, an 
engineer especially engaged by the Buenos Ayres Great 
Southern Railway Company, Limited, to study the irri- 
gation problem in Argentina, has arrived out. Mr. 
Herriott has had considerable experience in connection 
with irrigation in India, and his report upon the Rio 
Negro and Colorado valleys and other neighbouring dis- 
tricts is expected. to embody a large mass of interesting 
and valuable information. 





FOREIGN COMPETITION. 
To THe Eprror or ENGINEERING. 

Sir,—The letters you have published from time to time 
on the subject of ‘* Foreign petition ” have been, no 
doubt, carefully read by many of your readers. 

One always likes to know how one looks through others 
spectacles, but I often think it unnecessary to write, and 
very tiresome to read, so many gloomy one-sided accounts 
of a wantof British enterprise. I am onlya working man 
myself, but I have always had opportunities to see the 
— side of the great question: Is British trade 

eclining through a want of enterprise on the part of our 
works proprietors ? and have long since come to the con- 
clusion that it is not owing to any want of skill, enter- 
prise, or liking for work on the part of the works pro- 
prietors, or masters generally, that trade goes from our 
shores to the foreigner. It is owing very much to, shall I 
say, fashionable fads on the part of our engineers to 
seek out the four corners of the globe to place their orders 
for machinery, bridgework, &c., for the sake of saving a 
few hundred pounds. 

The engineer forgets that such people as the Ameri- 
cans can afford many times to undersell us for the sake 
of advertisement. 

Then, again, the foreigner knows that he gets Ee 
promptly in gold coin, whose intrinsic value he is fully 
alive to, not like so many foreign coins of nominal value 
only ; he is sharp enough to see a profit in this way. 

Again, the foreigner as a rule gets a State-aided help 
or bounty to push his wares abroad, and also possesses 
the advantage of production by labour working many 
hours per week longer, and I regret to say much more 
industriously, than does the average British workman, 
who fet by the influence of his union does only 
what the union allows him, thus ant or con- 
siderably the output of many good shops. ides this 
studied restriction of what a workman could do, the 
British manufacturer has to put up with unqualified labour, 
and pay highest rates for 1p into the bargain. For in- 
stance, when requiring a fitter, planer, or bridge yard 
plater, as the case may be, the union must send the men 
required, and very often send men who are not at all 
qualified by their skill, and who are literally pitchforked 
into positions they cannot fill with any degree of success. 
This does not matter a jot ; the union decrees that the un- 
skilled are skilled, and British enterprise bows to their 
decree, and suffers accordingly. These are real evils 
existing all over the country, hampering production, in- 
creasing cost, and destroying the respect workmen used 
to have for their masters and themselves. 

There is also a sad falling-off in the number of lads 
who either, by liking or permission, enter the various 
grades necessary to produce artisans. Our young 
working men are fast losing the old fire and ambition to 

et on and learn to fill up the gaps when occasion arises 
or promotion ; all they think about is to join a union, 
smoke cigarettes, attend football matches, and pose on 
their own hollow conceit. These were not the traditions 
followed by our Vulcans of years ago. 

I very much — to have noticed in the many letters 
written on the subject nothing in the way of a remedy 
to help us out of the mire into which we are said to be 
drifting, neither have I noticed any trace of the practical 
being expressed. The whole strains seem to be we are 
falling, forgetting that it is outside the awe of British 
enterprise alone to stop foreign industrial expansion; but 
Britons may be much more true to one another than they 
are, 

As many remedies may be suggested to keep us astride 
of our own requirements, such as complete federation of 
our  aarpsengen protection, lowering of railway rates, 
&c.; but my own firm opinion is that we want to cleanse 
our workshops of undue restricting influences brought to 
bear on labour. And, lastly, I would beg of those people 
whose privilege it is to give out specifications for work, to 
use @ little more forbearance towards the British manu- 
facturer, and give him the same specified privileges so 
freely given to the foreigner, and not send to works a 
‘* mailed fist” of a heap of written nonsense and impossi- 
bilities requiring a lawyer to interpret. A little patience 
and practical foresight on i of these gentlemen 
would, I am sure, form a eeming feature in many 
contracts going abroad. 

Our engineers should forsake the present-day habit of 
driving with one hand and pulling back with the other. 
Not ask for work to be made one way here and a much 
simpler and less costly way ab 

A good few of our home engineering offices require 


rs sweeping up, and cleaning of everything waspy. 
ike our War Office, they require to take down their pre- 
sent signs, ‘Red Tape Limited,” and go in for common- 


sense and fairness towards men who are at the present 
time finding the means to make the mare go. 

It is always well to remember the old proverb, ‘“‘ Never 
kill the goose who lays the golden egg.” 


January 21, 1900. 
BRITISH ELECTRICAL SUPERANNUATION 
FUND. 


VuLcAN. 








To THe Eprror or ENGINEERING. 

Srr,—Some few months ago I made an announcement 
with reference to a superannuation scheme which had 
recently been authorised by the shareholders of the 
British Electric Traction Company, and as the scheme in 
its early stages attracted much attention, it is ible 
that many of your readers may be glad to know that the 
British Electrical Superannuation Fund is now fully 
constituted, with Lord Vaux of Harrowden and Mr. 
Herring as investment trustees, and with a repre- 


sentative committee of six acting as trustees. 
The staff of the British Electric Traction Guneeay has 
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given the fund sitisfactory support, and our associated | the engineer lieutenant being recognised as the captain’s ee ae oge (1 + by +2¥2 ) =< OF: 
companies have now been invited to join. I should explain 2eg a a 2c 


that the rules of the fund have been drawn up expres: 
with a view to enable any electrical company to partici- 
pate in the scheme, should it wish to do so. 

The broad lines of the scheme are as follow : 

The funds will be invested in the names or under the 
7 control of the investment trustees. Careful con- 
sideration has been given to the investment clause, with a 
view to secure as high a rate of interest as is compatible 
with safety. This object has been attained by giving the 
trustees a very free hand in to the character of 
the investments they may make, but atrictly limiting 
their powers in regard to the proportion of the total 
funds which they may place in any one company or form 
of security. , , 

The affairs of the fund will be under the immediate 
man ent of an elective committee — represen- 
tative of the contributing companies and the contributing 
members. A quinquennial valuation of the fund by two 
independent actuaries is provided for, stringent rules 
—e ~— = report made by the actuaries shall not 
be disi 5 
Speaking generally, each contributing company must 
make monthly a contribution equal to 3 per cent. of the 
monthly salary of each contributing member on its staff, 
and the member himself must make monthly a contribu- 
tion equal to 24 per cent. of his monthly ry, plus, in 
the case of those over 24, a certain extra percentage, 
varying with age. 

he “retiring age” is 60, and a-member must be of 
at least 10 years’ standing before he is entitled to a pen- 
sion. Upon retirement a member will receive for every 
year of service one-fiftieth of the average annual salary 
received by him during the seven years preceding retire- 
ment, the maximum scale of pension being two-thirds of 
salary. Itisimportant here that service with any and every 
contributing company counts towards pension, so that an 
officer can pass from the service of one such company to 
that of another without injury to his pension prospects. 

This scheme, I should add, is intended to apply only to 
those members of the staff of a contributing company 
who are onthe monthly salary list, and who are between 
the ages of 18 and 45. 

For the provisions which exist in regard to members who 
wish to reckon their back years of service, in regard to 
members whose percentage contributions are heavy by 
reason of their age, and in regard to the contributions 
of and on behalf of the present staff of a contributing 
company, I must refer any firm interested to the trust 
deed and rules which are to be had on application at 
a to Mr. W. G. Bond, the secretary of the 
fund. 

Yours truly, 
E. GARCKE, 

Donington Hourse, Norfolk-street, Strand, W.C., 

January 23, 1901. 





THE POSITION OF NAVAL ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Str,—I shall pad wecsser if you will allow me to add a 
few lines to the discussion of the above subject, more 
particularly to make some comments on the opinions 
expressed by your correspondent ‘‘ Vincet Veritas,” 
which appeared in your number of December 7 last. 

This correspondent opposes the claims of the naval 
engineers, an — to the manner in which they are 
put forward by Mr. Morison in the pamphlet he has 
recently written showing the unsatisfactory condition of 
our oy vp meteon eye Mas ng Veritas” says 
in the last paragraph of his letter, “ Ao urpose 
will, however, be served by any discussion of this descrip- 
tion until it is perfectly understood, and as constantly 
remembered, that the governing body and the executive 
officers of Her Majesty’s Navy are, to say the very least 
of it, as much interested in the good welfare of the naval 
service, and are actuated by motives quite as patriotic 
and disinterested as any sect or body attempting their 
reformation.” 

Now, just after this letter a eee a lecture was 

given at the Royal United Service Institution by Admiral 
Sir J. O. Hopkins, G.C.B., having for its subject “‘A 
Few Naval Ideas for the Coming tury;” and as an 
apolog, for making suggestions for naval improvements, 
ne said : 
_ “It must be rememberec that the suggestion for both 
improvements and amendments naturally comes from 
outside Whitehall, and are acted upon either as the result 
of strong opinions from strong men or the united voice 
of many. For those who administer the service have quite 
enough to do without initiating reforms, nor can their 
energies be better occupied than in dealing with the 
multifarious daily duties devolving on them, which, I can 
assure you, I have found, from some personal experience 
at the Admiralty, leave little or no time for initiating 
— or improvements in the many subjects dealt 
with.” 

I think, Sir, it would be difficult to obtain an opinion 
which justifies Mr. Morison’s action more fully than this. 

4 I ask, what is the use of the governing body of 
the Navy being merely ‘‘interested” in the good of the 
naval service, if as is shown above my oy not in a posi- 
tion to initiate reforms? It is here t the services of 
such men as Mr. Morison are of the greatest use. 

Your correspondent also suggests a scheme whereby the 
coming naval officer may havea general training in execu- 
tive and engineering duties. Without expressing any 
opinion on this particular scheme, I think there is no 
doubt that an am ation of the two branches of 


officers would, if practicable, prove of t aap we | 
_In the meantime, the al uld be 
given executive rank 


t engineer officer sho 
control of his own department ; 


ressly | let me further quote from the lecture 


lieutenant in the engine-room. In og ay of my opinion 
y Admiral Sir J. 
Hopkins, before alluded to: : 

‘* And now let me touch on the vexed question of the 
position of the engineers, and suggest that the time has 
arrived to accord them executive rank. Their duties are 
purely executive, and should be recognised as such ; and 
the recognition cannot, in my opinion, clash in any single 
instance with the other executives, as their sphere of 
duty is so clearly defined, and an engineer would as little 
expect to be put in charge of the navigating or officer of 
the watch’s duty, as would these officers of being put in 
charge of the com. Then, as regards power of 
punishment for delinquencies committed by stokers in 
the engine and boiler-rooms, why should not chief engi- 
neers have the same power of minor punishment allowed 
them as a commander second in command, a first lieu- 
tenant, or, to quote an analogous case, a captain of 
Marines for military offences, under the same restrictions 
as to quarter-deck investigation, &c.? If this were per- 
mitted, it would tend 4 to improve the chief engi- 
neer’s position and strengthen his authority.” 

This is the opinion of an Admiral who has served at 
the Admiralty, also as Commander-in-Chief on the 
North American and Mediterranean stations: ib was 
supported at the meeting at the United Service Institu- 
tion by the opinions of other officers of almost equal ex- 
perience. ; Y 

Personally, I prefer to be guided by these opinions 
rather than by those of a prejudiced young commander. 

It appears to be high time that Mr, Morison or some 
other public-spirited gentleman took steps to inform the 
members of the engineering societies and others of Her 
Majesty’s taxpayers of the inefficient condition of our 
naval engine-room l. My attention was arr | 
called to the complement of engineer officers of H.M.S, 
Empress of India, as shown in the official Navy List for 
December last. Besides the fleet engineer in charge of 
the machinery there are five engineer officers, all of the 
rank of assistant engineer ; and of these one is a “‘ tem- 
porary service” man, and two are ‘‘ Seng gas | ” men, 

a there is something wrong about this. ——— 
it is_still impossible to put old heads on young shoulders, 
but here we see that five out of six engineer officers are 
very young, and some of them have very limited experi- 
ence ; two, in fact, being still in the probationary stage. 
If it can be argued that the senior assistant engineers can 
do all that is required, then they are doing the duties of 
officers of the rank of engineer; and to give them the 

ition and pay of assistant engineers only is a rank 
injustice. It also appears absurd that inexperienced 
‘* probationary ” officers should be borne as part comple- 
ments of ships in lieu of experienced officers. : 

It does not appear that we may hope for anything 
better in the future unless young engineers can be in- 
duced to join the Navy now in larger numbers, so that in 
a few years’ time they may be fully qualified for their 
responsible duties. Your correspondent ‘* Hopeful” has 
told us that only six young engineers have joined the 
Navy from outside sources this year, hence the advertise- 
ments for more “‘ temporary service” men. 

Hoping, Sir, that the efforts of Mr. Morison and others 
may be successful, and that we may shortly see the posi- 
tion and pay of naval engineers made such as to attract 
as many of the best engineers in the country as are re- 
quired to the naval service, / 

I remain, yours sincerely, 
PROGRESS, 








THE FRICTIONAL RESISTANCE OF 
CYCLES. 
To THE EpiTorR oF ENGINEERING. 

Srr,—I have read the interesting letter which you 
published in your last issue under the heading ‘ Bi- 
cycles.” I notice that the writer, Mr. Carothers, 
favours me with some kindly criticism on account of 
a formula which was contained in a letter of mine pub- 
lished in ENGINEERING for November 30, 1900, and 
which, the writer states, is at variance with the result 
he obtains himself. 

_ The point at issue can be very simply cleared up, since 
it is generally known that 


tan—! A — tan-! B = tan—! A-B 





1+AB’ 
applying this formula to Mr. Carothers’ result, 
2 
T= 9 tac - 
a 
J/4ac-b2 J4ac-b 
it immediately follows that 
Pa 2 gg 1 VN tac — 8 
gv 4ac—h b6V4+2a 


which is the result I gave. 

My result, as printed in ENGINEERING, contained a 
slight but unimportant misprint, in that ,/4ac¢ — b? 
in the denominator was printed ./ac¢c— 6%. This could 
hardly have misled anyone, since, if V be small, the 
formula must reduce to 

T — V -—. momentum 
ag resistance 

Your correspondent speculates as to the maximum dis- 
tance a bicycle would run under the same circumstances 





as those above; calling the distance run D, perform- 
ing another integration, it follows that 





from this it is evident that D does not tend to a finite 
limit when V is indefinitely increased. ; 

A further opportunity of discussing peotions in ‘* Cycle 
Resistance” will be provided at the Institution of Civil 
Engineers on February 8, when a paper on the above 
subject will be read by me. 

Believe me, x" yours truly, 


. E. Wimreris. 
Elswick, January 21, 1901. 








CHIMNEYS. 
To THE Eprror or ENGINEERING. 

Sir,—Some time ago I worked out a formula for the 
horse-power of chimneys that is simpler than “ Kent’s,” 
and has, I believe, a broader application. 

It agrees very closely with Kent above 2000 horse- 
power to any capacity, but for small stacks it shows in- 
creases of about . 


10 per cent. for 1000 horse-power. 
25 100 ” 
50 *9 25 ” 
which tally with actual results much better than Kent. 
The formula is founded on rated horse-power of boilers 
on the 114 square foot basis of the Babcock and Wilcox 
Company, or a coal consumption of 5 Ib. per horse-power. 
Tam 2 egos to send it to you, as you may find it of 
some value, especially on account of its simplicity, viz : 
Horse-power = two and one-half times the square of the 
iameter times the square root of the height. 
Horse-power = 24 d? J/h. 
The diameter and the height (above grate bars) are both 
expressed in feet. 
Yours truly, 
Ws. C. Corrin, Vice-President. 
Pittsburg, January 11, 1901. 





REFRIGERATION.— Last Friday Dr. Hampson com- 
menced his course of lectures on ‘‘ Refrigeration.” This 
first lecture was, naturally, largely confined to definitions 
and to explanations of the vibratory theory of heat. On 
this basis he described the phenomena of conduction, 
radiation, latent heat, and vaporisation.. Finally, he 
dealt with the expansion of a gas which is doing work by 
its expansion, firstly, when — a piston, and 
secondly, when expanding through a fine orifice into the 
air. In the former case air at 5 atmospheres expanding 
to atmospheric pressure parts with so much ge | that 
the temperature falls to about — 79 deg. Cent. In the 
latter case the cooling is much less, being a quarter of a 
degree Centigrade for each atmosphere. uch of the 
energy of the air is expended on setting itself in motion, 
and this is partly recovered by internal collisions, and by 
eddies and the like. The lecturer had a vessel containing 
air at 120 atmospheres pressure, and allowed it to blow 
out through a nozzle. A thermometer in the blast fell 
only from 17 deg. Cent. to 4.8 deg. There was a much 
greater cooling at the bottom of the flask, where the air 
- ge its energy in pushing out the air above it. Here 
the theoretical fall was to — 188 deg. Cent., and the 
actual fall, a for the mass and specific heat of the 
steel vessel, about 150 di These lectures will be con- 
tinued every Friday evening at 5.30, at University Col- 
lege, Gower-street, W.C., and it is expected the course 
will comprise about sixteen lectures. 





THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, 
the 12th inst., a large party of members of this Institution 
visited the works of Messrs. W. T. Henley’s Telegraph 
Works Company at North Woolwich. They were 
received with every attention ; the various processes in 
connection with the manufacture carried on being seen 
in operation, and fully explained by the members of the 
stafl, under whose guidance the inspection was made. 
The business was founded about fifty years ago by the 
late Mr. W. T. Henley, and up to the time of his death, 
which occurred in 1882, the works were devoted almost 
ey to the construction of submarine telegraph 
cables and underground a lines. Since then the 
business widened into other channels, until at the present 
day the cables manufactured embrace every type used 
for telegraph, telephone, electric light, and electric power 
purposes. Many of the huge reels now turned out at the 
company’s works contain cable of a design which was 
unknown at the time of the founder’s death. Telephone 
cables, which were originally made with gutta-percha 
insulation, are now insulated with vulcanised indiarubber, 
and hundreds of miles of wire, of the well-known dry core 
cable with paper insulation, are produced weekly. Large 
quantities of indiarubber and gutta-percha are always 
in process of being cleaned and prepared for insulation 
purposes ; each operation is carried on in the works, the 
— being received from abroad in a crude condition. 

he company are also manufacturers of mechanical 3 
of gutta-percha and indiarubber. The new buildings, 
which have been erected on the river front, comprise 
large electrical testing-rooms, forming an important 
feature of the works, each order executed having to pass 
stringent electrical and mechanical tests. The greater 
part of the machinery is driven by electric power, 
and every new workshop opened from time to time is 
run by this means, The works themselves give em- 
re gon to over 1000 hands, and there is also a large 
staff engaged outside in connection with the laying of 
cables, &c. At the conclusion of the visit Mr. Percival 

Chairman of the Institution, conveyed the 





thanks of the members for the extremely interesting and 
instructive morning which had been spent. 
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THE DESIGNS OF THE UNITED STATES NEW BATTLESHIPS. 
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IN our report on the last meeting of the American 
Society of Naval Architects and Engineers, we referred 
to an important paper on American warship design 
(see page 829 of our last volume), by Chief Constructor 
Philip Saban, Vice-President of the Society. On 
our two-page plate this week, and on the present 
page, we publish the plans of some of these designs, 
those we have selected being of the Virginia, Rhode 
Island, Pennsylvania, New Jersey amd Georgia. The 
general arrangements of the ren first-named_battle- 
ships are shown in Figs. 1 to 10 of our two-page 
plate, and on Figs. 11 and 12 above: Figs. 13 and 14 
refer to the Pennsylvania, New Jersey, and Georgia. 
The following Table contains the | ing particulars 
and dimensions : 

TABLE of Particulars and Dimensions of the United States 
Battleships ‘“‘ Virginia,” ‘‘ Rhode Island,” ‘‘ Pennsyl- 
vania,” ** New Jersey,” and “‘ Georgia,” as Designed. 

“Virginia” Pennsyl- 

and "Rhode vania, 


Particulars. “New Jer- 
Island” ” 
(Sheathed). “Corgi” 


1. General Data. 
Length on load ee me ee . 435 ft. Oin. 436 ft. Oin. 


» overall... «s ee we OEE 5 Os OE ow. Sis 
Beam moulded oe oe ee vo Ww Cn . wns 
¢ —OeNG Sa a: <a 
Draught, mean as ae ee ee ee 
Corresponding di lacement 14,600 tons 15,000 tons 
Freeboard forwa‘ oa -. 20ft.0in. 20 ft. 0 in. 
mn aft . ice ts 8 a 8 Ba Os 
‘i MMB 8 oes sa ee eda be 
Speed oe ss -- 19knots 19 knots 
Indicated horse. “power res " +. 19,000 19,000 
Area amidships section as as .. 1,730 sq. ft. 1,7458q. ft. 
» load water plane . 25,600 ,, 25,860 ,, 
Tons per inch of displacement (load 
water line) . . 60.6 61.57 
Moment to alter tons 1 ins “F 711480 ft.-tons 1508 ft.-tons 


Wetted surface . 41,800 sq. ft. 42,313 aq. ft. 


Rudder area .. a os Pe fy re 287.7 
Maximum helm angle ee .. 88 deg. 88 deg. 
Mean yo t (with all stores, &c., and 

1900 to: ) é ia OE. 26 ft. 
Olanipealies displacement . 16,100 tons 16,500 tons 

2. one: 

Water-line belt, piestgee ae 3 

Top as « tiie 11 in. 


Bottom as es ~e ~ ~ 8, 8, 











ruses.» “* Pennsyl- 
“Virginia ay 
f vania, 
Particulars. and © Rhode « New de er- 
Island sey,” 
’ 
(Sheathed). Georgia’ ” 


— of upper edge above ae water 

ee ée .. 2ft.10in. 2 ft. 10 in. 
Total ‘depth of belt... ee oo 8 ft. 8 ft. 
Casemate armour, thickness : 


Upper.. oa ee «s (O58, 6 in. 

Lower.. oe ee 6 os 6 
Turret armour for 12-in. gun H 

Maximum thickness “— és as: She 11 in, 

Minimum thickness ; “* aa ee 7 a 
Turret armour for 8-in. gun ’ 

Maximum thickness ae “a oo ~ 8 in. 

Minimum thickness on 6 Ga _ 6.5,, 


Turret armour for 8-in. gun : 


Maximum thickness ae oa: GED, 6.5 in. 
Minimum thickness ‘ 7 a Cs Css 
Barbette armour for 12-in. gun . 
Maximum thickness . re -» 10in. 10 in, 
Minimum thickness ‘ i Sacp oe 6, 
Barbette armour for 8-in. gun: 

Maximum thickness = ie ‘ee 6 in. 6 in. 
Minimum thickness in as 4,, 
Protective deck, thickness ot slopes “a a re a 
éx -5,, 2D oy 

Conning tower, armour ns és ste ry 9,, 
eS - shield .. oy wa v5 . 
tube - ss an 6,, 6,, 

Signal tower ee oo ee ve ie 5 is 5 yy 


3. Armament. 
a. Main Battery: 


12-in. B.L, rifles .. oe os oo. Ba” No. 4 
8-in. B.L. rifles ae ee os ‘ee ee oe 
6-in. Q.F. guns’ .. yy “ <a ae se 

b. awe Battery : 
.F. guns .. we Pe ee a poe 
shee. Q.-F. guns Pe - oe ee ae 
1-pdr. automatic .. ‘e ne “ oe a 
1-pdr. Q.-F. guns .. na oe we a & ae 
Machine guns.. be oe ce ee » 2 io 
Colt automatic P oa oe = a6 ee 
3-in. Q.-F. field guns” as eo. ‘sa 


tw 
© 


Torpedo tubes, submerged 
Height of axis of — turret { 12-in. - gone 12-in. guns 
guns above normal L. W. 


Height of axis Ki forward trarret eal - => guns 
guns above normal L. . 
rl axis - aft turret as _ { 12-in. on wT 4 guns 
no! t. 
Height of ae ot aft ae porace. 8-in. guns, 
ole above normal L. W.L 36 tt. a 
— of axis of — turret guns 8-in.guns, 8-in. 
ve normal L, W. 25 ft. 9in. 25 ft. Soin 








“ Pennsy!- 
van 


“ Virginia” ia.” 
ox Rhode “New Jer. 
M is of ee id bo’ in guns Gorin 4 
ean axis o side guns above n, guns, n. guns 

normal L. W. Ss: 5 ft. 16 ft. : 


Particulars, 


4, Estimated iii 


Hull and fittings, wood backing, sheath- 
ing, coppering, pr ggasi _ and 
. . 6668.49 tons = a tons 


Armour and bolts. - we 3412 ,, 99 
Armament and ammunition : 
Two-thirds supply ss =a thee ape mis; 
Full supply é oé Wa ee 1417 ,, 1417 ,, 
juipment complete... ee os 
'wo-thirds water and stores .. -» 520.86 ,, 506.58 ,, 
Full supply .. - 627.59 ,, 6138.31 ,, 
Propelling machinery (with water) on 
trial 1796 ,, 1796 ,, 
Normal coal supply . ee ae re 900 ,, 900 ,, 
Bunker capacity <a « ) Je 1900 ,, 
Officers, crew, and effects ie ie é=.: eee 89.65 ,, 


On a future occasion we shall publish particulars of 
some of the designs of the new armoured and pro- 
tected United States cruiser. 





INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed in the 
returns to the Board of Trade, was by no means so 
favourable at the close of last year (1900) as it was at 
the end of the previous year (1899). Those returns 
included 1661 from employers, 545 from trade unions, 
and 113 from various other sources, total, 2319. 
During the t month employment declined as 
pote. with the previous month and with the same 
month of 1899. It is pointed out that the Christmas 
and New Year holidays always affect the figures for 
the closing month of the year. 

In the 138 trade unions whose returns are specially 
dealt with there was an aggregate of 540,102 members, 
of whom 21,496, or 4.0 per cent., were reported as un- 
employed, as compared with 3.2 per cent. in the month 
previous, and 2.5 per cent. in the unions reported 
upon at the same date a year ago. In 1899 only once 
did the curve line of unemployed reach 3 per cent. 


Employment in coalmining continued good through- 
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out the month, being practically the same as in the 
previous month; the number of days worked per 
week was less per week than a year ago, but the 
number of persons was greater. At collieries em- 
ploying 474,813 persons the pits worked on an average 
5 46 days per week in the four weeks, as compared 
with 5.45 days in the four previous weeks, and 5.65 
days at the same period a year ago. 

In ironstone mining employment has continued 
good, and shows a slight improvement both on the 
—— month and as compared with a year ago. 

he average number of days worked in the iron mines 
and open works reported on, at which 16,723 persons 
were employed, was 5.83 days per week in the four 
weeks, as compared with 5.74 days in the previous 
month and 5.75 days in the same month a year ago. 

In the pig-iron industry employment declined, being 
much worse than a year ago. At the works of 117 
ironmasters reporting, 326 furnaces were in blast, 
employing about 22,400 men, as compared with 342 
furnaces a month previous and 379 a year ago. This 
indicates a big drop in the production of pig iron. 

In the manufacture of iron and steel employment 
has continued to decline, being much worse than a year 
ago. At the 207 works covered by the returns, 80,097 
men were employed. The total volume of employ- 
ment, taking into account both the numbers employed 
and the number of shifts worked, decreased 1.6 per 
cent. as compared with the month previous, and 8.6 
per cent. as compared with a year ago. Here, again, 
as in the case of pig iron, there has been a decline in 
the aggregate production, 

In the tinplate industry a marked decline is reported, 
as compared with the previous month, it being also 
much worse than it was a year ago. At the close of 
the year, 324 mills were at work, including those 
— in the manufacture of black-plates, as com- 


pared with 356 in the previous month, and 410 a year 
ago. The number of persons employed was about 
16,200. 





Employment has also declined in the engineering, 
the allied, and other metal trades, and generally in 
most branches. The proportion of Aral. none union 
members at the end of the year reached 4.1 per cent., 
as compared with 3.4 per cent. a month previous and 
2.6 per cent. at the same period of 1899. 

In the shipping trades employment continued to be 
fairly good. The proportion of unemployed members 
was 3.7 per cent., as compared with 3.6 per cent. in 
the previous month, and 2.4 per cent. a year ago at 
the same period. 

Employment in the building trades has declined in 
all branches. The proportion of unemployed union 
members in the trades reporting was 4.2 per cent. as 
compared with 3.3 per cent. in the previous month, 
and 2.4 per cent. in the same month of 1899. In the 
wood-working and furnishing trades there has been 
general slackness. The proportion of out-of-work 
members reached 6.8 per cent,, as compared with 4.2 
per cent. in the neath previous and 4.8 per cent. a 
year ago. 

In the glass trades the proportion of unemployed 
union members reached 11.7 per cent., as compared 
with 8.9 per cent. a year ago, thus going back to a 
depressed condition. 

‘mployment in the printing and bookbinding trades 
has fallen off owing to seasonal causes. The propor- 
tion of unemployed members of unions was 4.4 per 
cent., as compared with 2.8 per cent. in the month 
previous. At the same date in 1899 it was 3.5 per 
cent. In the paper trade it has remained good. The 
proportion of unemployed members of unions was 1.4 
per cent., as compared with 2.3 per cent. in the 
previous month and 2.5 per cent. a year ago. 

Employment in the leather trades has continued 
good. The proportion of aan union members 
was 2.7 per cent., as compared with 2.4 per cent. in 
the previous month, and 1.9 per cent. a year ago. 
the boot and shoe trades there has been signs of im- 
provement, but trade is quiet in most of the chief 
centres, 





In the weaving branch of the cotton trades employ- 
ment has been fairly good ; in the spinning branch it 
is good generally. In cotton factories employing some 
80,500 females, 89 per cent. in the spinning mills, and 
89 per cent. in the weaving factories, had full employ- 


ment in the month, as compared with 86 and 84) 
respectively in the previous month, and with 97 and | 
The recovery in | 


92 per cent, respectively a year ago. 
the cotton industry is a matter for congratulation. 

In the woollen trade employment has continued to 
be fairly good. In the worsted branches it has been, 
and is, bad; in the hosiery branches employment is 
generally slack. 





In the agricultural districts the labourers have been 
well —" ed, though casual hands, and those on 
piecework, have lost time owing to the weather. The 
irregularity of employment has been slight, compara- 


In | 


| 








tively speaking, in spite of the rather unfavourable 
weather. 

Dock and riverside labour continued fairly good, 
though the average number employed was less by 
nearly 1000. The average number employed was 17,440, 
as compared with 18,411 in the previous month, and 
16,390 at the same date a year ago. The dispute on 
the Thames will account for the falling-off in the 
number employed to a great extent. 


There were 20 fresh labour disputes in the month, 
involving 3648 workpeople, of whom 1991 were 
directly and 1657 indirectly affected. The correspond- 
ing number of disputes in the month previous was 48, 
involving 18,099 workpeople, and in the same month 
of 1899 there were 28 Glepetes involving 6116 persons. 
Of the 20 fresh disputes, five were in the engineering 
and metal, &c., trades ; four in mining and quarrying ; 
three in the textile industries ; three in the transport 
trades ; one in the building trades; and four in other 
industries. The disputes settled, old and new, were 
16, involving 3360 workpeople. Of these, five dis- 
putes, involving 942 persons, terminated in favour of 
the workers ; six, involving 676, ended in favour of 
the employers; and three, affecting 831 persons re- 
sulted in a compromise. As regards the remaining 
two disputes, affecting 911 persons, certain points 
were still under consideration at the date of the 
report. 

Changes in the rates of wages were reported in the 
month, affecting 26,599 persons; of that number 18,383 
obtained advances averaging ls. 94d. per head, phew be 
and 8216 sustained decreases averaging 1s. 1}d. weekly 
per head. The net gain by these changes was an 
average increase in wages of 103d. per head in the 
weekly wages of the entire members affected. The 
— increase was that of the bricklayers, in the 

ndon district, the total who participated in the ad- 
vance was 12,000 men. The decreases affected 8175 
blast-furnacemen in Cleveland, Durham, West Cumber- 
land, Lancashire, and North Staffordshire, and 41 
building operatives in Scotland. In the case of 765 
operatives, the changes were preceded by strikes, 
causing a stoppage of work. Changes affecting 10,753 
persons took effect under the sliding scale, while the 
remaining changes, affecting 15,081 workers, were 
arranged by direct negotiation between the employers 
and the workpeople affected, or by their representa- 
tives. The favourable sign in the foregoing figures is 
that so many disputes were settled by direct nego- 
tiation, while so few were preceded by strikes. Then, 
besides settlements by negotiation, affecting 15,081 
persons, changes affecting another 10,753 were the out- 
come of a pre-arranged method of conciliation by the 
operation of sliding scales. 





The Amalgamated Engineers’ Monthly Journal for 
January opens with a preface which is in reality a 
declaration of policy, and as such will be generally 
welcomed by employers and the public, as well as 
being endorsed by all intelligent Jabour leaders. Two 
sentences deserve to be quoted: ‘* We are not averse 
to the greatest possible production, or to the adop- 
tion of an maibed of securing it, so long as the 
principle of mutuality is maintained, and the standard 
rate of wages is safeguarded. Within those limits we 
have no right and no desire to restrain any man, and 
we know that trade union leaders take, as a matter 
of fact, a far more enlightened view in these matters 
than is taken by the average workman.” This en- 
lightened policy is commendable, and the journal 
shows that its object is to uphold and extend it. 
The total number of members is 87,472, of whom 
2685 were on unemployed benefit, 1978 on sick benefit, 
and 3736 on superannuation allowance. The amount ex- 
pended on contingent benefit in December, 1900, was 
only 1217. 5s.; disputes wefe therefore few and not 
serious. As regards labour movements, the members 
in the employ of the Malleable Iron Works Company, 
Middlesbrough, secured an advance of ls. per week in 
the month, with a further rise of 6d. per week at the 
end of six months. The levy of 3d. for the Calais 
laceworkers was carried by 6976, against only 48. 
As an alternative 2011 voted fora grant of 201. 
weekly, against 108. There was not a single vote 
given against both. The sum of 900/. was sent forth- 
with. Members are reminded that the federation 
levy of 6d. is due and chargeable. The council calls 
attention to the fact that members are not entitled to 
donation benefits for holidays, unlees they are out of 
employment six clear days longer than the usual holi- 
day. One more member has been excluded for 
chronic laziness. A suggestion is made for a 2s. levy 
this year, the amount to be added to the superannua- 
tion reserve fund. Branches are requested to express 
an opinion upon the subject. 





The January report of the Boilermakers and Iron 
Ship Builders states that the returns from most dis- 
tricts give favourable accounts of good trade at the 
close of last year. It goes on to say that there were no 
serious industrial struggles in 1900, with all the con- 
sequent hardships and misery which they entail. The 








past century, from an industrial standpoint, was one 
of vast changes and improvements ; and it is thought 
that a less materialistic and a more unselfish spirit is 
now manifest in industrial life. As an illustration of 
this it refers to the more cordial relationship between 
employers and we Os ey and of more mutual respect 
for each other; and it is claimed that the Boiler- 
makers’ Union has contributed to this feeling. This 
will not be denied. The returns from the branches 
show that there were 4148 members on the funds, as 
compared with 3831 in the month previous; cards 
granted 5, as against 37 ; members signing the vacant 
book 333, as against 265 ; on donation benefit 1777, as 
against 1469; on sick benefit 1379, as against 1404 ; 
on superannuation allowance 654, as against 656. The 
increase in the number out of work is mainly due to 
the lessening of repair work. But, in spite of the 
increase of the unemployed, platers, riveters and angle- 
smiths are wanted, the names of firms being given. 
The vote for Mr. Knight’s life allowance has settled 
the question, the vote for 3/7. 10s. weekly being carried 
by an aggregate vote of 19,308. The votes for 3/. were 
1792, and for 2/. 10s., 13,811—the first being a clear 
majority over both of 3705. Mr. Knight is congratu- 
lated on the result by the council. In gratefully re- 
plying, he closes with this sentence: ‘‘In leaving the 
active duties of the society I take with me sweet 
memories of a long life spent in ‘ Duty and love to man 
and God.’” Another case of men refusing to leave 
home for work offered elsewhere is reported. Many 
men refused to go in one instance, and the branch 
secretary is instructed to refuse donation benefit until 
after the expiration of four weeks from the time of 
the last job, unless the member is over 50 years of 
age. Severe action is to be taken for withholding 
weekly out-of-work cards by a branch; in case of 
doing so, the branch is to be closed as a defaulting 
one. 





Reports from the Lancashire districts indicate con- 
tinued slackening-off as regards new work in several 
branches of engineering. The returns of trade unions 
also show an increase in the number of unemployed 
members. The chief exceptions to this are the elec- 
trical engineering branches which are still fully em- 
ployed, and locomotive and railway carriage builders, 
all sections of which report a pressure of new work 
coming forward, besides a heavy weight of work in 
hand. The long continuance of the War in South 
Africa is having the effect of checking the completion 
of work in hand, and retarding the receipt of new 
orders by hydraulic engineers and others in the Lan- 
cashire districts. There is no active revival in the 
textile machine-making industry, which remains very 
quiet generally. With respect to the iron and steel 
trades, business in all sections is reported to be slow. 
A fair number of inquiries are reported, but they have 
been mostly for small parcels for immediate purposes, 
the impression being that prices have not yet reached 
the lowest level, and, therefore, customers are con- 
tent towait. In the Manchester and Salford district 
the general run of employment seems to be in a 
stationary condition. In branches of trade unions, 
with an aggregate of 23,430 members, 929, or 4 per 
cent., were unemployed at the date of the last report, 
as compared with 4.2 per cent. in the previous month. 
The report of the Amalgamated Society of Engineers 
shows that a large number of members were on dona- 
tion benefit, only one branch out of 27 or 28 had a clean 
sheet at date of the returns. The branches generally 
report trade as moderate, good in Northwich. Iron- 
founders good in one case, moderate in others. Boiler- 
makers and machine workers good, wire drawers 
good, sheet-metal workers fair, the brass workers 
quiet, smiths and strikers good to moderate, but bad 
at Warrington. At Oldham employment was moderate 
with engineers, but bad in the textile machine 
branches. Most of the other sections were from good 
to moderate, except moulders and toolmakers, who 
are slack. At Blackburn and Burnley engineers were 
moderately employed, but slack at Todmorden ; iron- 
founders moderate, machinists not so busy. In 
Bolton trade was from good to moderate, also at 
Chorley and Wigan, fair at Bury. Generally, the 
position is not wholly unfavourable for the season of 
year, and taking into account the prolongation of the 
South African War. 

In the Wolverhampton district the finished iron 
trade has shown very little improvement as a conse- 
quence of the reductions recently made in list prices. 
Inquiries are reported from merchants and export 
por dagen: but it is said that the low terms offered 
cannot be accepted by the manufacturers. The two 
factors complained of are the high price of coal— 
which, however, is a little cheaper—and the high rates 
of wages, which can only be reduced in proportion to 
the decrease in the average selling price of material 
when the next ascertainment takes place, as wages 
follow prices, whether up or down. R better demand 
for marked bars has followed the reduction in prices, 
some good orders having been booked, .but common 
unmarked bars, &c., remain in an unsatisfactory condi- 
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tion. Numerous inquiries are reported for railway 
material, bridge, and girder iron, but users limit orders 
in the hope of further concessions. The steel trade is 
ina — state, not very much doing at present. Steel 
is in limited request, and prices still tend downwards. 
The labour reports to the Board of Trade show that 
there has been a falling-off in the iron and steel trades 
in South Staffordshire and East Worcestershire in all 
branches, the steel trade being described as bad. In 
Shropshire the mills and forges have been well em- 
ployed, but the wire mills are slack. In the engineer- 
ing and allied trades employment continues good in most 
departments. In two branches of the engineers, of 
nearly 300 members, only six were on donation benefit, 
and in the Boilermakers’ Union notone. Ironfounders 
and smiths are also well employed. Cycle and motor 
makers report improvement, and at Walsall the malle- 
able iron workers are busy. Bridge and girder con- 
structors, tank and ple makers, and workers in 
the railway sheds are generally well employed. In 
the hardware industries employment is good in 14 
branches, including electrical and gas fittingsand heat- 
ing apparatus; fairly good in nine others; moderate 
in two industries. 





In the Birmingham district the iron market is 
described as depressed, notwithstanding the recent 
reduction in prices. Buyers and consumers still hold 
out for lower terms, and hence the business done has 
not been large. Some of the finished iron houses are 
said to be fairly well off for orders, but others are 
dependent upon current business to keep them going; 
these are the ones to suffer. The general state of 
employment has not been bad on the whole. In union 
branches, with a total of 19,067 members, 516, or 2.7 
per cent., were returned as unemployed, as against 
2.4 per cent. in the previous month. In ten branches 
of engineers employment is said to be moderate, and 
in two good. In the Amalgamated Society, with 
1455 members, only six were on donation benefit. In 
the Boilermakers’ only one. Smiths and strikers 
report trade as good ; the ironfounders and toolmakers 
as moderate; pattern-makers as quiet. At West 
Bromwich employment is reported to be good. 
At Coventry and Redditch employment is moderate 
generally, but the cycle trade is bad at the former and 
moderate at the latter. Electrical engineers are busy ; 
the motor industry is fairly good, but quiet. The brass 
and copper trades report employment as fair ; metal 
rollers are fairly well employed; wire-drawers also 
fairly employed ; fender and fire-brass workers quiet ; 
at Dudley, bad. Users of iron, steel, and other metals 
appear to have their hands pretty full at present, so 
that the demands for material would seem to be only 
postponed, in the hope of better terms. If metals are 
required for manufacturing purposes, the orders for 
such cannot well be long delayed. But there is a 
tendency to bear down prices, temporarily at least. 





Joint conferences have been held between the 
representatives of the Employers’ Federation in the 
engineering trades and of the Amalgamated Society of 
Engineers, on the subject of wages paid to seagoing 
engineers. The proceedings were private, but from 
what has transpired it is anticipated that a uniform 
rate will be agreed upon as regards those whose wages 
were the subject of discussion. 





The lightermen’s strike continues. It is reported 
that the dockers are ready to undertake the work ; 
but this rumour does not come from the Dockers’ 
Union. Negotiations would seem to be at an end, 
for no progress in this respect has been made recently. 





The Taff Vale Railway Company have, it is said, 
reinstated two of the men who were suspended em 
the recent strike. The two men who were imprisone 
in that connection were released last week. The 
agitation has not ceased as to the employment of 
‘* blacklegs.” 





The Scottish coalowners have intimated that a con- 
siderable reduction in wages is required, and have 
instructed their representatives on the Conciliation 
Board to arrange for a meeting at an early date. 





The laceworkers’ dispute at Calais is not yet ended. 
The grant of 900/. by the engineers helped to tide 
them over a financial difficulty. 





Harrocats.—Colonel Durnford has held an inquiry on 
behalf of the Local Government Board into an application 
of the Harrogate Town Council for power to borrow 
10,0007. for electricity plant extensions. The electrical 
engineer (Mr. G. Wilkinson) explained that the council 
has plant at present equal to supplying 26,000 8-candle 

wer lamps, while there are in the borough 30,395 
amps. The council is receiving more applications for 
the light, and the additional plant pro) is to meet 
demands which will be made towards the end of the year. 
Mr. Amos Chippindale (chairman of the electric light 
committee) rin the necessity of the sanction being 
granted as early as possible. There was no opposition, 





CAPACITY IN ALTERNATE CURRENT 
WORKING.* 
By W. M. Morpey, Member of Council. 
(Concluded from page 94.) 

WE may now pass from the question of the power factor 
and the true power, to the wattless part of our ‘‘ apparent 
watts.” This we see is about 87.6 per cent. or seven- 
eighths of the total. It is very desirable we should do 
anything we can to lessen the production of ‘‘ wattless 
current” by the alternator, as the amperes are real, even 
if the watts are nob. 

In producing ‘‘wattless current” at full pressure, the 
alternator is taking a good deal of power, and is working 
very wastefully as to steam consumption. It takes prac- 
tically as much plant to produce the current as if the 
energy were real. In fact, it might easily happen from 
the known wastefulness of engines working at light load, 
and from other causes, that the true energy would cost 
less to produce it than the false or wattless energy. For 
example, to charge 20 miles of the 6000-volt cable referred 
to above (and assuming that no means are used to counter- 
act the capacity), the alternator would have to be run at 
6000 volts sending out 1.621 x 20 = 32.4 amperes = 
194,500 apparent watts or 260 apparent E.H.P. This 
would require a 200-kilowatt alternator fully loaded so 
far as current is concerned, although the true energy 
would only be 194.5 x .124 = 24 kilowatts. 

As there are objections to running a large alternator 
by a small engine, a large combined plant is often run on 
a low power-factor circuit. Fortunately the difficulty 
can be avoided very simply by the application of known 
principles. To some extent this is done now, butI think 
it is done accidentally or unconsciously, or at least with- 
out system. 

In explaining how the wattless current may be reduced 
and the power-factor raised to unity, or nearly so, I hope 
those who prefer the mathematical treatment of such 
questions will not be impatient at my attempts to express 
7 meaning in the vulgar tongue. 

n a conductor or circuit having capacity the charging 
current has a positive phase displacement of 90 deg. from 
the electromotive force, while the current in an inductive 
circuit has a negative phase displacement of 90 deg. from 
the electromotive force. Thus there is a difference of 
phase of 180 deg. between these two currents. This is 
well known. Its systematic application affords a solution 
of the problem we are now considering. 

E a an alternator supplying a circuit having capa- 
city. Then if an inductance or choking coil is put in 
parallel with the capacity, and if it is so designed and 
adjusted that it takes a wattless self-induction current 
equal in amount to the wattless capacity current of the 
mains, the two will balance one another, and the gene- 
rator will not have to produce any wattless current for 
either the capacity or the self-induction. Each will take 
its full current, which will pass to and fro between 
the capacity and the choking coil, being alternately 
a — or payee current with a positive phase 
displacement and a self-induction current with a nega- 
tive phase displacement. The generator will only have 
to keep up the electromotive force, and to produce the 
energy component of the current for the cable and the 
energy component of the current for magnetising the 
choking coil, and for leakage and resistance losses. As 
these energy currents are in phase with the electro- 
motive force, the alternator will act as if working on a 
circuit having neither capacity nor self-induction—that 
is, a circuit having a — factor of unity. This will 
at least be the case if the balance is perfect. 

By the kindness of Mr. Sparks and the County Com- 
pany, I have been able to try some experiments on the 
54 miles of mains already alluded to, The arrangement 
is shown in Fig. 4. 


Fig.4. 
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I made a choking coil to take 6 amperes at 2000 volts 
100 periods. Particulars of this coil are given later on. 
When working at 2000 volts 100 periods, the alternator 
gave 6 amperes when connected to the cable alone. The 
current was also 6 amperes when the alternator was 
working on the inductance coil alone. When the cable 
and the coil were put in parallel, with ammeters in 
circuit as shown, the alternator produced 1.625 amperes 
only, although there was still a current of 6 amperes in 
the cable and 6 amperes in the choking coil. 

There was not a perfect balance. The true watts taken 
by the cable and the choker were about 2000, therefore 
the alternator current should have been only about 
1 ampere, but I was not able to get a closer adjustment. 
I must have had very nearly the best balance obtainable, 
as any adjustment of the choking coil, either in the 
direction of increasing or of decreasing its current, 
caused an increase in the alternator current. Possibly 
theslightly imperfect balance was due to a difference of 
effect of a sine-curve alternator on the choker and on 





* Paper read before the Institution of Electrical 
Engineers, 





the capacity.* The actual practical result, however, 
was quite satisfactory, as the choking coil effected a 
saving on the system of about 9000 apparent watts, the 
energy absorbed by it being about true watts. 
need not say that the saving under these circumstances is 
not only ‘‘apparent.” 

It is not easy to say what would be a fair estimate of 
the cost of producing ‘‘wattless energy.” I venture to 
think it is not much less than one-fourth of the cost of 
true energy. Whatever figure is taken, the desirabilit 
of economising in such matters will be realised when 
point out that at 1d. per E.H.P. — hour 1 watt for one 
year costs 1s.,+ or say 1/. capital. 


DescripTIon OF CuoKkine CoIL. 


This description is not given as that of a very satisfac- 
tory example of design, but to show the coil used, and in 
the hope that it may be of some interest to designers of 
such apparatus. The maindimensions of the coil used in 
these tests are given in Fig. 5. It-consists of a set of E 
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stampings, with a coil wound about the middle projec- 
tion. e “‘ yoke ” is straight and is carried on supports, 
allowing of adjustment of the gap. Fig. 6 gives the cur- 
rents with various air gaps. 


Fig.6. 
7: 
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Current with various gapsin 12 appareniKWoh. « 


The form was chosen in preference to the simple straight 
coil form, as a convenient one for adjustment, and because 
it gives an external field more suitable for enclosing in an 
iron core. 

The cross-section of the core is about 29.76 square inch, 
or 192 centimetres of actual iron—weight about 190 Ib. 

The winding consists of 756 turns of 0.08 in. wire, having 
a — length of about 2600 ft., and a resistance of about 
4.1 ohms. 

At 2050 volts 100 periods, N = 6,081,000, B = 3170. 

The iron is 0.014 in. thick of a quality which would 
have a loss in a closed circuit transformer of about 0.55 
watts per pound. The iron loss should, therefore, be 
about 190 x 0.55 = 104.5 watts, with the yoke closed 
down. With the yoke removed (as used) it should bave 
a loss of about 68 watts if the circuit completed itself 
through the air. 

The copper loss with 6 amperes = 6? x 4.1 = 148 watts. 
Total, 216 watts. 

The tests, however, show a loss of about 500 watts. The 
difference must be due to eddies caused by magnetic 
leakage. The stray power is higher than would ex- 
pastel but it answers its purpose very well. Its power 


- 500 
fact —_.. = 0,041. 
actor is i 


I know of no published information on the losses in 
choking coils, and suggest it as a useful subject for study. 
The — difficulty is in testing apparatus having 
such low power factors. : 

The weight is about 22 lb. per —- kilowatt. 

I have said that in reducing the capacity current re- 
quired to be produced by the generator, something was 





* See paper in Journal XXIX., page 154, January, 
1900, by Alexander Russell, according to whom a sine- 
curve wave gives a smaller condenser current and a larger 
magnetising current than any of the other wave shapes 
considered in his paper. 

+ Or, more precisely, 11.74d. 














































































ete 


OT ESI ITER ICRINI, 








126 


ENGINEERING. 


[JAN. 25, 1901. 














effected in ordinary practice, but accidentally, or at least 
not systematically, by the action of all self-induction in 
the system—for example, that of transformers or motors. 
In transformers, the effective self-induction is very small. 
The no-load current is small in oe closed-circuit trans- 
formers, and the power factor is high—usually from about 
0.7 to about 0.85. The wattless component available is, 
therefore, very small—at least, in modern systems havi 
large and efficient transformers. No doubt, if the condi- 
tions of a circuit are known from the first, the trans- 
formers po i be so designed as to provide the capacity 
current, at least at light load ; but it would be difficult to 
do this systematically as the conditions in practice are so 
variable. With a large number of small transformers it 
may be that the wattless er current may be compen- 
sated or more than compensated. 

I do not think transformers of low power factor should 
be used. I believe the better plan will be to continue to 
make transformers with small no-load current and high 
power factor, and provide separately for any compensa- 
tion that may be necessary. 

When motors are used, their large, idle, lagging current 
is available to compensate the capacity. ere there is 
a large motor load, the idle current will usually be a 
lagging rather than a leading current, even on mains of 
considerable capacity. A synchronous motor, as is well 
known, acts either as a capacity or a self-induction, 
according to the excitation. When over-excited, it acts 
as a capacity, and takes a leading current from the mains ; 
when under-excited, it acts as a self-induction, taking a 
lagging current. When excited to take a minimum 
current it has no idle component; thatis to say, its power 
factor is unity. Such motors running light are now often 
used for balancing self-induction, but I have never seen 
them used for balancing capacity. In any case, they 
are a rather expensive remedy, as they have to be prac- 
tically as large as if they were to do real instead of only 
apparent work. Their first cost, their working costs, and 
losses are, therefore, high. For balancing self-induction 
they may be necessary. I hope, however, that for this pur- 
pose condensers will again be taken up by Mr. Swinburne, 
or somebody else. Probably their hysteresis loss will not 
be as great as the losses in motor compensators, nor 
their working cost or first cost ashigh. But, in any case, 
the running of under-excited synchronous motors is an 
expensive and clumsy way of gg oe pe d capacity, 
compared with simple choking coils, such as I suggest. 

Such coils, used with a phase indicator, should nell 
ful in all systems where the capacity current is large 
enough to deserve attention.* There is something very 
disproportionate and anomalous about the two classes of 
loss in the dielectric—the insignificant losses due to 
leakage, and the large apparent and actual losses due to 
capacity and hysteresis. 

t me take for illustration a 10,000-volt cable having 
one-third microfarad capacity per mile, and working at 
50 periods. Its insulation is, say, 2500 megohms (it ma 
be only a few megohms without affecting the argument). 
The dielectric has several functions. It acts as a nearly 
perfect non-conductor. But it does conduct a little: it 

1 ‘ 

250,000 *mpere to pass through it, = 0.04 watt per 
mile. Then there is the electrostatic action, From 
Table I. we see the capacity current is 1.05 ampere, the 
apparent watts 10,500, and the real watts 1296, or 32,400 
times the watts lost by conduction. This isan interesting 
state of things. Both dielectric conduction and dielec- 
tric hysteresis waste energy in the same way—by heating 
the dielectric. We use an insulator which reduces the 
leakage energy loss to .04 watt per mile, but allows 
another energy loss 32,400 times as great. 

far as loss of energy is concerned, we should be just 
as well off—or as badly—with an insulation resistance of 


eae = 9524 ohms, instead of 2,500,000,000. The energy 
spent on our dielectric would be just the same, and I 
suppose we should have no wattless current at all! I 
point this out to illustrate an anomaly, not to make a prac- 
tical suggestion. It may be that no low resistance insu- 
lator can be found capable of resisting breakdown under 
such conditions. 

I have spoken of the oy | component of the capacit 
current spent on heating as if it were in some way dif- 
ferent from the leakage current. Itonly differs from it in 
amount. It is nob recovered like the true charging current. 
It does not surge to and fro in the cable. In all practical 
essentials it is a leakage current. It goes right through 
the dielectric, and heats it in its passage exactly like the 
leakage current. The effect of capacity in allowing the 

of this current is precisely as if it reduced the 
insulation resistance in the proportion I have suggested, 
viz., from 2500 megohms to 9524 ohms. Abt least this is 
how it appears to me. 

With aérial lines capacity effects are comparatively un- 
important. For example, with wires of 4-in. diameter, 
hung 2 ft. apart, the capacity per mile is only 0.018 


allows 


* I may mention that when I applied for a patent for 
this method my attention was drawn by that useful 
institution, the German Patent Office, to the fact that, 
so far as concerned the treatment of a long transmission 
line by choking coils we at intervals, I was anticipated 
by Charles Schenck Bradley, the well-known American 

ectrical engineer (British Patent 20,493 of 1897). 
Reference should also be made to the pro of our 
President of last year, Professor §. P. ompson, to 
compensate the capacity of submarine and other cables 
to facilitate signalling by placing high-resistance choking 
coils at frequent intervals a their length. See his 
British patents 22,304 of 1891; 13,064 and 15,217 of 1893; 
and 13,581 of 1894, 





microfarad. Not only is the wattless current therefore 
small, but there is no “‘wattful” current. 


An ALTERNATE-CURRENT WATTMETER. 

In concluding this paper, I wish to describe an alternate- 
current wattmeter especially suitable for measurements 
such as are required in connection with the subjects 
treated in this paper. In devising this instrument my 
aim was to get a simple, strong, reliable wattmeter—one 
that needed no resistance added in its electromotive force 
circuit, and that would absorb very little energy in that 
circuit, even for large electromotive forces. In such an 
instrument the electromotive force coil should have a 
large force, and at the same time be practically without 
sell induction, and should be correct with all power 
factors met with in practice. If possible it should be 
correct through a considerable range of et: 

Long and satisfactory experience of the Siemens 
dynamometer under workshop conditions made me turn 
to it as the most suitable type of instrument, and to try 
to devise means by which it should have the qualities 
just enumerated. 7 > 

Figs. 7 to 9 show the instrument in elevation and plan. 
Fig. 10 is from a photograph of an actual instrument. 
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The Siemens dynamometer form is closely followed. 
The series or current coil is placed in the ordinary posi- 
tion. Under this coil is a small transformer, the primary 
winding of which is wound for any required electromotive 
force. Next to this primary winding a space is left at 
each side—the space usually occupied in a transformer by 


the secondary winding. In this space a closed coil of one | , 


turn of wire is suspended freely—the wire is platinoid, 
manganin, or some other conductor having a negligible 
temperature coefficient. This conductor is suspended and 
controlled exactly like the suspended coil of a Siemens 
dynamometer. I acts asa secondary of the transformer. 
As it is closed on itself, no mercury cups are needed. Its 
circuit external to the transformer consists ay of a 
loop passing up the front and down the back of the fixed 
or current coil. 

The action will now be understood. A comparatively 
large current of very low pressure is generated in the 
secondary coil. This current is in opposite phase to the 
electromotive force. It passes through the field of the 
fixed or current coil. The suspended conductor is acted 
on and deflected by the current in that coil, and is brought 
back to zero by the tension ef the spring, as in an ordi- 
nary dynamometer, 

It will be seen that so og ! as the iron of the trans- 
former is not forced to too high a density by using too 
great an electromotive force, or too low a periodicity, the 
secondary current will be proportional to the electromo- 
tive force and independent of the periodicity. The mag- 
netising component of the primary current and the energy 
spent in the iron will vary with the electromotive force 
and periodicity, but if the self-induction of the secondary 
coil is sufficiently low this will not affect the propor- 
tionality of the secondary current to the primary electro- 
motive force. 

The instrument shown on the table is the first I have 
had made. It has been kindly constructed to my drawings 
by Messrs. Siemens. By tests made at the Board of 

le Electrical Laboratory (in connection with which 
Ihave to thank Mr. Trotter and Mr. Rennie), I find my 
anticipations have been verified—the instrument has the 
same constant with power factors of 1 and of 0.1, and it 
is proportional all round the scale. This kind of instru- 
ment may easily be made fora large range both of electro- 
motive force and current, as the primary of the trans- 
former as well as the current coils may be variously 
wound or connected—the suspended secondary conductor 
being always the same. In the instrument exhibited the 
current coils are three in number, of varying section—the 
transformer — being suitable for —_ electromotive 
—— volts at 100 periods. The range is as 
ollows ; 





Fine coil, for maximum 


of about 2.5 amp., constant 1.25 watts per 
division. 
Medium coil, for maxi- 
mum of about ce Ae ee », 6.8 watts per 
division, 
Thick coil, for maximu 
of about see ” » 37 watts per 


division. 


aa is ab 83 periods. There are 400 divisions in the 


circle. 

T have not succeeded, in this first attempt, in making 
the instrument a of periodicity. The variation 
isabout 10 per cent. between 30 periods and 90 periods. In 
using the instrument it is therefore necessary to know the 
periodicity. I hope to greatly reduce this variation, or 
perhaps get rid of it altogether through a sufficient 
range for practical purposes. Even as it is, it will 

















Fie. 10. 


perhaps not be considered a very serious objection. The 
principle of this instrument may be readily applied to 
other forms, but it would be premature to describe them 
ere. 
I have to express my thanks, for information or facili- 
ties afforded me, to Mr. Gray and the Silvertown Com- 
ny; to Mr. Edmunds and Mr. Howard, of Messrs. 
Tice and Company; to Mr. Nisbett and the British 
Insulated Wire Company ; and to Mr. Gavey (chief en- 
gineer of the Post O wm f Also to Mr. Dallas and Mr. 
Grafton, respectively of the Silvertown and the County 
Companies, for assistance in experiments. I havealready 
mentioned my indebtedness to Mr. Sparks and the 
County of London and Brush Provincial Company. 





ON THE TEMPERING OF IRON HARDENED 
BY OVERSTRAIN.t+ 

By James Morr, B.8., B.A., Trinity College, Cambridge. 

Tr is well known that iron hardened by overstrain, for 
example, by permanent stretching, may have its original 
properties restored again by annealing—that is, by heat- 
ing it above a definite high temperature and allowing it 
to cool slowly. Experiments described in the paper, of 
which this is an abstract, show, however, that if iron 
hardened by overstrain be raised to any temperature 





* In this aad I have not attempted to treat of severs! 


aspects of ‘‘Capacity in alternate current working ”— 
matters, petage, as important as those I have tried to 
make clear. have avoided comparisons between dif- 


ferent kinds of cables. I have considered single-phase 
only, not two or three-phase. I have said nothing of 
effects of capacity on 4 epegees on distribution of poten- 
tial along lines, on liability to rupture of insulation due to 
capacity, or on means for reducing such liability. In 
keeping to one aspect of the subject, I have hoped to be 
of most use to my fellow electrical engineers. I should 
mention that some years ago, Mr. Swinburne proposed or 
made an instrument in which he pivoted a closed-circuit 
conductor: this had a current induced in it and was de- 
flected by the flux in an air gapin whichithung. 

+ Abstract of paper communicated by Professor Ewing, 
read before the Royal Society, December 6, 1900. The 
work described in this paper is a continuation of that 
already described in a paper . the present author ‘On 
the Recovery of Iron from Overstrain,” Philosophica/ 
Transactions, “‘ A,” vol. cxciii., 1899, 
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above 300 deg. Cent., it may be partially softened in a 
manner analogous to the ordinary fempering or “letting 
down” of steel which has been hardened by quenchi 
from a heat. This tempering from a condition o 
hardness induced by overstrain, unlike ordinary temper- 
ing, is applicable not only to steel, but also to wrought 
iron, and possibly to other materials which can 
hardened by overstrain and softened by annealing. 

The experiments described in the paper were all carried 

out on rods of iron and steel about # in. in diameter and 
11 in. long, the elastic condition of the material nape in 
all cases determined by means of tension tests in which 
the hardness of the material was indicated by the position 
of the yield-point. The straining was — by 
means of the 50-ton testing machine of the Cambridge 
Engineering Laboratory, and the small strains of exten- 
sion were measured by an extensometer of Professor 
Ewing’s design, which gave the extension on a 4-in. 
langth of the specimen to _ in. 
For the purpose of tempering and annealing, a gas fur- 
nace was Atom sor 2 ft. a length, the poser, toch being 
protected from direct contact with the flame by enclosing 
them in a thick porcelain tube. The temperature inside 
this tube was determined by means of a Callendar’s 
direct-reading platinum-resistance pyrometer. 

The method of examining the materials employed is 
illustrated by the following two diagrams, in which the 
material examined is a }-in. red of semi-mild steel (0.35 
per cent. C., 1 per cent. Mn).* Curve No. 1 of the first 
diagram shows that this steel, when in the condition as 
supplied by the makers, gave a well-defined yield-point 
at about 38 tons per square inch, the material yielding at 
that stress by 0.13 in. on a 4-in. length. 

Curve No. 2 illustrates the semi-plastic state of the 
material, produced by just —- this primary yield- 
point. The specimen was laid aside for 1} days, then once 
more tested ; and Curve No. 3 shows the progress made 
during this interval of rest towards recovery of elasticity. 
Curve No. 4 shows the condition of the overstrained 
material after it had been resting for two weeks. To 
insure perfect recovery of elasticity, the specimen was 
heated to 200 deg. Cent., but a few minutes at the tem- 
perature of boiling water would have been nearly as effec- 
tive in restoring the elasticity lost by overstrain.+ 

After cooling, the specimen was tested by reloading 
and carefully increasing the load above its previous 
maximum amount till a well-defined yield-point was ob- 
tained at 49 tons per square inch, as shown by Curve 
No. 5, the yield-point having thus been raised by the large 
step of 11 tons per square inch. The yielding which 
occurred at this yield-point was the same as obtained in 
the first test of the specimen, namely, 0.13 in. on 4 in. 

_ The materia! after this second overstrain was once more 
in a semiplastic state. A curve obtained immediately 
after the overstrain would have been similar to Curve 
No. 2, but the loading could have been continued _ 
49 tons per square inch. the loading n 
continued beyond this amount while the material 
was in the semiplastic state, large yielding would have 
taken place, and fracture would have occurred at probably 
a very slightly increased load. Recovery of elasticity 
was, however, effected as before, by heating the specimen 
to about 200 deg. Cent., and allowing it to cool. It was 
known as the result of earlier experiment? that the yield- 
point of the material would be raised by this process 
through a second step of 11 tons, so that the specimen 
should not yield until the stress of 60 tons had been 


— 

urve No. 6 of Diagram 1 shows that the specimen bore 
the stress of 60 tons, but that with Bae tons per square 
inch, a yield-point and fracture occurred. 

Diagram No. 2 shows that annealing altered in an in- 
teresting manner the elastic properties of the steel whose 
virgin properties are illust y Diagram 1. The 
emg yield-point was —— lowered by anneal- 
ing, and the step by which the yield-point was raised in 
consequence of overstrain and recovery from overstrain 
was considerably reduced. 

__ The material in the condition as supplied yielded (as is 
illustrated by Diagram 1) at 38 tons per square inch, and 
after the yield-point had been raised by two steps of 
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11 tons, fracture occurred at 604 tons per square inch. 
The same steel, after annealing at 750 deg. Cent., is shown 
by Diagram 2 to have yielded at 29 tons per square inch, 
and finally to have fractured at 594 tons per square inch, 
after the yield-point had been raised four times by a = 
of about 74 tons per square inch. The }-in. steel 
when in the condition as supplied by the makers was thus 
shown to be in a state of hardness possessing certain dis- 
tinctive properties. 





* Details of the special method adopted in plotting 
these diagrams will be found in the author’s previous 
paper “On the Recovery of Iron from Overstrain,” 
Philosophical Transactions, A, vol. cxciii., 1899, page 12. 

+ Ibid., page 22, 

+ Lbid., page 34, 





It was found that the steel in the condition as supplied 
could be tempered or partially annealed by —- 
various temperatures lower than the ordinary annealing 
temperature of about 750 deg. Cent, : 

The annexed Table illustrates this tempering from the 


condition as supplied, the material being a rod of steel 


be| very similar to that referred to above. The “‘steps” 


tabulated in the last column are the amounts by which 
the yield-points were raised in consequence of overstrain 
and recovery from overstrain. _ 

In order to show the tempering of steel hardened by 
tensile overstrain, a specimen of annealed steel was over- 
strained in a manner analogous to that illustrated by 
Curves 1, 5, and 6 of Diagram 2. The material, after 
recovery from overstrain, had thus been brought into a 
condition of hardness, which enabled the specimen to be 
loaded to 50 tons per square inch without a yield-point 
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Curve 1. Primary test. 

» 2 Shortly after 1. 
» 93. 13 days after 1. 
» 4. 2 weeks after 1. 
» 5. After heating to 300 

deg. Cent. 

being reached. The specimen was then subjectd to a 
series of tests after being heated successively to various 
temperatures, the result being to show that 310 deg. Cent. 
Pp uced no softening of the material, 360 deg. Cent. 
owered the yield-point to 47 tons ; 500 deg., 600 deg., and 
700 deg. Cent. lowered the yield-point to about 40, 35, 
and 30 tons per square inch respectively. 

It was further shown that the same temperature 
brought the yield-point to approximately the same stress, 
no matter what might be the original hardness of the 
specimen under test; and that the harder the material 
was made by tensile overstrain—that is, the higher the 

ield-point was raised by permanent stretching—the 
ower was the temperature which.could be shown to pro- 
duce a plight tempering effect. Thus, in the above in- 
stance, had the material been made harder (by further 
overstraining) than was shown by the elastic range o' 
from zero to tons P ond uare inch, then possibly the 
temperature of 310 % t. would have produced a 
slight softening of the hardened material; a temperature 
of about 300 deg. Cent. however, found to be the 
minimum temperature which had a tempering effect on 
the hardest condition of steel tested. 

The tempering effects which have been ascribed above 
solely to temperature, were found to be influenced to some 
extent by time. Thus it was found that by baking a 
hardened specimen for several hours at any tem 
ture a greater effect was produced than by simply raising 
the specimen for a few minutes to that temperature. 
The effect of time was, however, small compared with 
that produced by increase of temperature. 

the results which are described above for steel 


were also obtained with Lowmoor iron. The hardening by | bald 


overstrain and the tempering of soft Lowmoor iron only 
differed in detail from the analogous hardening and tem- 
pering of steel. ee 

The iron and steel employed in this research were also 
examined, when in various conditions of hardness, by 





means of the microscope, and wiery-phstogs hs are re- 
produced in the paper. The ordinary me’ of relief 
polishing and of etching by dilute nitric acid were em- 
ployed, and a new method of staining steel by rubbing 
with ordinary moistened cocoa was made use of and is 
described in the paper. 


BOILER EXPLOSION AT HYDE. 

A FORMAL investigation, under the Boiler Explosions 
Act, has been held at the Town Hall, Hyde, relative to 
the circumstances —— an explosion which occurred 
on October 12 at the Alpha Rubber Works, Gee Cross. 
The Commissioners were Mr. Howard Smith, barrister-at- 
law, and Mr. F. J. Pilcher, consulting engineer, ee gm 
Mr. Gough conducted the proceedings on behalf of the 
Board of e, and Mr. Westbrook, solicitor, Hyde, ap- 
peared for the occupier of the premises and for the owner 
of the boilers. 

In his opening statement Mr. Gough said that the 
boiler in question was of the vertical type, but when or 
by whom it was made he had been unable to ascertain. 
In 1887 it appeared to have been purchased by a Mr. 
Oldfield, since deceased, and it was then stated to have 
been examined by a boilermaker, and tested by hydraulic 
pressure to 120 lb. per square inch. At that time it was 
pronounced fit for a working pressure of from 60 lb. to 
70 lb. In 1889 Mr. Oldfield’s effects were sold, and the 
boiler was purchased by his brother, Mr. Charles Old- 
field, who thought of ym jon on the business. He, how- 
ever, altered his mind and never used the boiler, but had 
it cleaned and painted, and in 1894 sold it for the sum of 
11/. to Mr. John Spence, who required it for warming 
S and for driving a ventilating fan at the Alpha 

ubber Works, Gee Cross, near Hyde, which he had re- 
cently purchased. On Friday, October 12 last, at seven 
o’clock in the morning, Mr. Spence lit the fire, and by 
10 o’clock the steam gauge showed a pressure of 20 Ib. 
The ones was then started and ran for about 20 minutes, 
when the fire was allowed to go down. He then left the 
premises, and about noon a young woman named Mill- 
ward, who was left in charge, again started the engine to 
drive the ventilating fan. At 12.15 the engine stopped 
for want of steam, and Miss Millward closed the steam 
stop-valve and left the premises. Returning at 1.30 and 
finding the fire low, she put more coal on, the water in 
the gauge-glass being about 3 in, from the top, and the 
steam pressure 15 lb. by the gauge. At two o’clock the 
boiler exploded, and was blown through the roof of the 
boilerhouse over an adjacent wall 15 ft. high, and fell on 
its side in a garden about 45 fb. from its original position. 
Fortunately, though several girls were at work on the 
— no one was inju Since the explosion the 

iler had been examined on behalf of the Board of Trade 
by Mr. Currie, who found that, generally s ing, the 
boiler was not extensively deteriorated. @ pressure- 
gauge was broken to pieces, and could not be tested ; but 
the calculated load on the safety-valve, with the weight 
at the end of the lever, was no less than 71 Ib. per square 
inch. Mr. Currie had carefully considered the construc- 
tion and dimensions of the boiler, and was of opinion 
that its safe working pressure was about 10 Ib. per square 
inch. He attributed the explosion to the boiler havin 
been worked for a considerable time at a pressure muc 
in excess of the safe LAr g point. 

Mr. W. Charles Oldfield, joiner, of Hyde, stated in 
the course of his evidence that the boiler, when it was 
purchased, was examined by Messrs. Tinker, Shenton, 
and Co., boilermakers. It was, he said, tested by 
hydraulic pressure to 120 lb., and Mr. George Tinker 
informed them that they could safely work it at 60 lb. or 
70 lb. pressure, and he believed a certificate was given 
to that effect. Witness’s brother, who had bought the 
boiler, only required to work it at 40 lb., at which point 
the safety-valve blew off. The boiler was never subse- 
quently examined by any one, and witness did not use 
it after his brother’s death. When Mr. Spence bought 
the boiler in July, 1889, witness told him to work it at 
40 lb., and informed him as to what the boilermakers 
had said about it. 

Mr. John Spence said he was formerly a platelayer 
on the railway, but about ten years ago bought the works 
at Gee Cross, and subsequently the boiler in question. 
He did not have it examined, but took Mr, Oldfield’s 
word that it could be worked safely at 40 1b. He, how- 
ever, seldom worked it at more than 20 Ib, or 25 Ib., 
and the valve blew at 30 lb. He ascertained this from 
the steam gauge, but he never had the gauge tested, and 
thought that both it and the boiler were working all right 
up to the day of the explosion. Witness some little time 
since sold the premises, but not the boiler, to a Mr. Foot, 
for whom he subsequently worked. 

Mr. H. Foot, commercial traveller, of Seacombe, de- 
—— to purchasing the works and business from Mr. 

pence in 1898, and paying him 250/. for the same. Mr. 
Spence said nothing to him about the condition of the 
boiler, but refused to sell it, and witness thought this fact 
would relieve him of ibility. Mr. Spence acted as 
manager, and told him the boiler was safe, and that he 
would attend to it. Witness knew nothing about the 
boiler, and did not understand it; all that he did was to 
travel and to look after the books. 

By Mr. Westbrook: He paid Mr. Spence a wage of 
27s. a week as ma r, and 30/. a year rent for the 
boiler and engine. e business was only a small one. 

After some evidence by a young woman who had been 
left in ee of the boiler, and who said she was fore- 
woman of the works at a salary of 14s. a week, Mr. Archi- 
Currie, engineer-surveyor to the Board of Trade, de- 

to having made an examination of the boiler, which 
ad collapsed and ruptured at the crown of the firebox. 
The pressure before the explosion, with the ty wey the 
end of the lever, was 71lb. The material been 
fatigued, and the boiler was by no means fit for anything 
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like this pressure. The crown-plate at the point of rup- 
ture was flat and unstayed, and undue straining had re- 
sulted. The safe working pressure when the boiler was 
new would be about 10 1b., but, strictly speaking, it was 
never fit for steam 

By Mr. Smith : 
gerously strained by the hydraulic test of 120lb. No 
competent person would have permitted the boiler to be 
worked at 30 lb. or 40 lb. pressure. 

By Mr. Westbrook: The boiler had been worked at a 
dangerous pressure, and he would not have allowed more 
than 10 lb. 

By Mr. Gough: The boiler was of weak and somewhat 
unusual design. 

Mr. Westbrook then addressed the Court on behalf of 
Mr. Spence and Mr. Foot, whom he said were only in a 
small way of business. The former was only a platelayer, 
and knew nothing about boilers ; and although in law Mr. 
Foot was no doubt responsible, yet as the boiler was not 
his property, he considered that he was relieved from 
that responsibility. Mr. Currie’s statement that the 
boiler was not able safely to bear a higher pressure than 
10 lb. seemed rather curious, when it was remembered 
that it had borne 20 Ib. to 40 lb. for some years. Messrs. 
Tinker, Shenton, and Co. were well-known boilermakers, 
who, he believed, made boilers for the Admiralty and 
many other firms, and they had tested the boiler by hy- 
draulic pressure and said that it would safely work up to 
60 lb. or 70 1b. The Government Inspector had insisted 
upon the works being ventilated, and the boiler was only 
used for ventilating and heating. His clients left them- 
selves in the hands of the Commissioners, in the hope 
that under the circumstances the greatest possible leni- 
ency would be shown to them. 

Mr. Howard Smith pointed out that in many cases it 
was at small works that boilers exploded, and these 
places were frequently the most troublesome. 

The Court then adjourned in order that Mr. George 
Tinker, of the firm of Messrs. Tinker, Shenton, and Co., 
who had in the meantime been summoned to give evi- 
dence, might apace, On arriving, and being examined 
by Mr. Gough, he said he had not the slightest recollec- 
tion of having examined the boiler in 1889 for the late 
Mr. Oldfield. He had served an apprenticeship to boiler- 
making, and often examined boilers. The boiler in 
question was of a peculiar make, and if he had examined 
it he thought he should have remembered doing so. He 
certainly would deny that he had ever made an examina- 
tion of it. 

Mr. Howard Smith then delivered judgment. He 
reviewed the evidence in detail, and said that he and 
his colleague (Mr. Pilcher), although they did not say 
that the boiler was not fit for any working pressure at 
all, it certainly was not fit for a pressure of more than 
20 lb. per square inch. Mr. Currie was quite right in his 
estimate as to the lever with the weight at the end of the 
boss giving a pressure of 71 lb, The Court entirely 
meal with his observations as to the defective construc- 
tion of the boiler. They found, therefore, that the 
explosion was due to over-pressure of steam, and were of 
opinion that the pressure-gauge was inoperative at the 
time, otherwise it would have shown a higher pressure 
than itdidshow. It had not been tested for some years, 
and it was possible that at the time of the explosion there 
was a pressure of 70 lb. In sy J to questions submitted 
by the Board of Trade, Mr. Howard Smith said they 
found that when the boiler came into the possession of 
Mr. Spence he did not then, nor at any subsequent time, 
take proper measures to ascertain the pressure at which 
it would be safe to work. It had not been examined 
since he purchased it, and no means were taken to ascer- 
tain the load on the safety-valve, nor was the steam 
gauge tested, or renewed. With regard to Mr. Foot it 
might be said he was in a somewhat peculiar position, but 
may the user of the boiler he was, primd facie, responsible 
for the neglect of not having had it examined when he 

urchased the business. He relied on a statement made 
Mr. Spence, who relied on a statement made by 
Mr. Oldfield, who relied on a_ statement which he 
said was made by Mr. Tinker. Neither Mr. Spence nor 
Mr. Foot had taken steps to insure the safe working of 
the boiler. The explosion was certainly caused by the 
neglect of Mr. Spence, who, very properly, had admitted 
that he was in the wrong, and that he never thought about 
the necessity of inspection or of testing the pressure gauge. 
Want of examination had caused the explosion. ‘There 
was also some negligence on the part of Mr. Foot, but he 
had hired the boiler from Mr. Spence, and, no doubt, 
thought that he would not have worked it unless he 
thought it was safe. 


the parties in default, 
Mr. Westbrook again referred to the position of his 
clients, and u that this was scarcely a case in which 
the of Trade should ask for costs. The works were 
only small, and the boiler, too, was small, and mall 
he was rather surprised that an inquiry had been held at 
Mr. Howard Smith, giving due 
of the case, and to the poiats u 
he thought justice would be met by Mr. 


b 


expenses of the investigation. 


JORKMAN’S COMPENSATION CASE. 

In the House of Lords : Hoddinott v. Newton, Chambers, 
and Co., Limited.—This was a workman’s appeal from 
an order of the Court of Appeal (A. L. Smith, Collins, 
and Romer, L.J.J.), who had reversed the decision of his 
Honour Judge Vernon Lushington. The questions in 
dispute were the meaning of the much-used word “‘scaf- 
folding,” and whether the operations in the course of 
which the appellant’s husband met with a fatal accident, 





aan. 
e thought the plates would be dan- | Act. 


came under the heads of “construction or repair,” as 
used in section 7 of the Act. All three judges of the 
Court of Appeal were agreed that the building was 
not being ‘‘constructed or repaired,” and that the respon- 
dents were not undertakers within the meaning of the 


ct. 
The widow of the deceased workman appealed to the 
House of Lords. 

Mr. Ruegg, Q.C., Mr. Moyses, and Mr. Holland Biggs 
were for the appellant; Mr. Bray, Q.C., and Mr. Spencer 
Bower for the respondents. 

The facts of the case were shortly as follow. It seems 
that, about six months before the date of the accident, the 
London General Omnibus Company took over a building 
which had been erected for them. They have used it as 
a stable ever since. The building was erected in accord- 
ance with the specifications prepared on behalf of the 
company, and at the time when it was taken over nobody 
contemplated that anything further in the way of con- 
struction would required. When the stables came 
to be used it was found that there was some vibration, 
and the company determined to have the building 
stiffened. Accordingly, they engaged the respondents 
to put in some heavy iron stays, weighing about 1 cwt. 
apiece, between the girders and the pillars which 
supported the building. The appellant’s husband was 
| <n aned by the respondents on the work. In the course 
of his employment he met with an accident. One of the 
stays fell upon him, and he was crushed to death. The 
County Court judge dismissed an action which was 
brought by the widow against the respondents claiming 
damages for negligence, and then proceeded to assess 
compensation under the provisions of the Act of 1897. 
The Court of Appeal set aside his order, being of opinion 
that the Act did not apply to the employment in which 
the deceased was en The Workmen’s Compensa- 
tion Act, section 7, so far as material to the present 
question, is as follows :— 

**7,—(1) This Act shall apply only . . . toem- 
ployment by the undertakers as hereinafter defined on, 
in, or about any building which exceeds 30 ft. in height, 
and is either being constructed or repaired by means of a 
scaffolding, or is being demolished. (2) In this Act 
‘undertakers’ . . inthe case of a building means 
the persons undertaking the construction, repair, or 
demolition. ‘Workmen’ includes every person who is 
engaged in any employment to which the Act applies 
- « « »” The Court of yap that the building 
exceeded 30 ft. in height, but they were not agreed on 
the question whether the staging erected for purpose of 
the work in hand was a ‘‘scaffolding ” within the meaning 
of the Act. 

In the course of his written judgment, Lord Mac- 
naghten said :— 

unsel for the respondents followed the line that was 
adopted by the judges in the Court below. The build- 
ing, they said, when it was handed over, was complete 
according to the original design. Construction, there- 
fore, necessarily was at an end. What was done after- 
wards, whether it was the result of caprice on the part of 
the company’s engineer, as they suggested, or a bond fide 
attempt to make the building more suitable for the pur- 
pose for which it was intended, was only an alteration, 
or at the most an addition and, perhaps, an improve- 
ment. It was not either construction or repair. 
Lords, I do not think it advances the argument to call 
the work an alteration, or an addition, or an improve- 
ment. I should sup that any one of those terms 
might be applied to 1p properly enough. The question 
as it seems to me is this: Was the work—the thing that 
was actually being done—a work of construction or a 
work of repair, or something which was neither con- 
struction nor repair? It seems a strong thing to say 
that when a building is once completed according to the 
original design, you cannot have anything further in the 
way of construction unless the work be of such a character 
as to make the building practically a new building. Ido 
not think that “construction” can be limited to the 
original construction. That would be in effect sub- 
stituting “erection” for “construction.” Nor do I 
think that ‘“‘ construction and repair” can be limited 
to the construction and repair of a building ‘‘as a 
whole.” Neither the word “original” nor the words 
‘*asa whole,” which Lord Justice Collins would intro- 
duce, are to be found in fhe Act. They are misleading. 
It seems to me that whenever new material is put into a 
building so that it becomes an integral part of the struc- 
ture, og have something in the nature of construction, 
and that a building which is being so treated is being con- 





Mr. Gough — for an order for costs to be paid by | 


weight to all the facts | 
al counsel, said | 
pence and Mr. | 
Foot being each ordered to pay 2/. to the Board of Trade, | 
and he therefore made that order towards the costs and | 





structed within the meaning of the Act; if this be “‘ con- 
struction,” I do not think it can matter in the least 
whether the work is taken in hand immediately after the 
| erection of the building, or not commenced until months 
| or even years later. Nor do I think it is of importance 
| to inquire why the work has been undertaken. What has 
| to be looked to is the thing done, not the motive for doin 
| it, or the relative dates of the erection of the building an 
its subsequent alteration. Construction, repair, and de- 
| molition—these three operations cover, I think, every 
varying phase in the life of a building from its beginnin 
to itsend. I prefer to rest my judgment on this moa | 
ground. But cannot one say, with the strictest propriety, 
that a building is in course of construction when it is bein, 
reconstructed in order to make it what it was intend 
ito be—a firm and substantial structure, capable of 
resisting the action of the wind? Reconstruction is 
| but construction over again. The learned counsel for the 
| respondents sought to draw an inference in their favour 
| from the circumstance that the word “alteration” occurs 
|in connection with engineering work, but not in con- 
nection with buildings. I should sup that in the 
latter case it was omitted designedly, use jit is im- 
possible to imagine any alteration in a building—that is, 





y | tions to its structure, is quite a different thing. 
| & 





of course, any substantial alteration—which does not in- 
volve construction. In the case of engineering work it is 
very different. If you look at the definition of engi- 
neering work, that may include shifting of rails, altera- 
tion of points, change of levels, and many other things 
which no one would ordinarily call construction or repairs. 
There was one point made by the learned counsel for the 
respondents which ought, I think, to be noticed. The 
learned counsel did not contend that the arrangement of 
boards and ledgers and trestles, which for the want of a 
better word I have called a staging, was not a scaffolding 
in the common acceptation of the word ; everybody called 
it a scaffolding. But they argued that it was not such 
a scaffolding as was contemplated by the Act. I ought, 
= 3, to add that I agree with my noble and learned 
riend Lord Brampton, and with Lord Justice Collins, 
in thinking that the question whether a temporary stag- 
ing is a scaffolding within the meaning of the Act is not 
a mere question of fact on which the finding of the 
County Court Judge is final. It is a mixed question of 
fact and law. When the facts are ascertained, it is a 
question of law on which the Court of Appeal is entitled, 
and I think bound, to express an opinion. The provision 
as to the height of the building, and the provision with 
reference to a scaffolding, serve roughly to draw a line of 
demarcation between employments with which the Act 
is not concerned and those to which it is intended to 
apply. They were intended to exempt a certain class 
of buildings—and, perhaps, a certain class of builders of 
the humble sort—from the operation of the Acts. The. 
are copied from the Factory and Workshop Act, 1895. 
do not think they throw any light on the construction of 
the Act. I e that the Court ought not to strain 
language in order to bring in or to exclude any particular 
case, however arbitrary or unscientific the line of de- 
marcation drawn by the Act may seem to be. But, in the 
—— case, the learned judges of the Court of Appeal 
ave taken too narrow a view. If you construed the 
words of the Act so narrowly as to exclude one of the 
commonest operations of the builder, the alteration of 
buildings once completed, and so debar workmen engaged 
in that operation from all benefit of the Act, you are, I 
venture to think, violating the letter as well as the spirit 
of the enactment. I think that the appeal ought to be 
allowed. 

Lord Lindley dissented, and held that the appeal 
ought to be dismissed. After stating the facts, his 
lordship said: Section 7, Clause 1, makes the Act appli- 
cable, but only applicable, to employment by persons 
undertaking the construction, repair, or demolition of any 
building or any person on, in, or about any building which 
exceeds 30 ft. in height, and is being constructed or 
repaired by means of a scaffolding, or being demolished. 
Now, I cannot bring myself to say that the defendants 
were persons undertaking the construction, repair, or 
demolition of these stables. Can it be said that the 
defendants, who had nothing whatever to do with the 
erection of the stables, undertook the construction of 
them when they undertook to stop or diminish the 
vibration of which their owners complained? It is true 
that the stays were additions to portions of the structure 
of the stables, and in that way were additions to the 
stables. But constructing a building is one thing; im- 
proving it after it is constructed, even by making addi- 

uite 
admit it may be very difficult to draw the line easels in 
all cases between constructing a building and adding to 
its structure; but in this particular case I see no 
difficulty at all in coming to the conclusion that the 
defendants in this case did not undertake to con- 
struct this building, and were not undertakers within 
the meaning of the Act. The fact that the word 
‘‘ alteration,” which enters into the definition of under- 
takers of engineering works, is omitted from the definition 
of undertakers of buildings, is not to be overlooked, and 
it supports the conclusion at which I have arrived. I 
pass now from the builders to the building itself. The 
Act does not apply to all buildings, but only to those 
which exceed 30 ft. in height, and are being constructed 
or repaired by means of a scaffolding, or being demolished, 
or on which machinery driven by steam, water, or other 
mechanical power is being ial for the purpose of the 
construction, repair, or demolition thereof. The pro- 
visions relating to height and to the use of scaffolding 
refer to the time of the accident, and not to any time 
before or afterwards. The use of a scaffolding is essen- 
tial to bring a building being constructed or repaired 
within the Act where no machinery is employed to con- 
struct or repair it. What is meant by a scaffolding? Is 
any scaffolding meant? Is there any difference, material 
to the present question, between a scaffolding and a 
scaffold? My Lords, there is nothing in the Act which 
requires the scaffolding to be of any particular descrip- 
tion or dimensions, or to be in any particular place, or of 
particular height. I cannot help thinking that to make 
any distinction between one scaffolding and another, or 
between a scaffolding and a scaffold, would be to in- 
troduce a subtlety not required by the Act, and one far 
too fine for practical work. I cannot say that boards on 
trestles, even inside a room, may not be a scaffolding, 
and still less can I say that the platforms in question in 
this case could not be so regarded if used as mentioned 
in the Act. But, although I think the platform in this 
case might have been a scaffolding within the meaning 
of Section 7, and that the stables were a building more 
than 30 ft. high, yet, for reasons already stated, I cannot 
come to the conclusion that such building was being 
constructed or repaired when the accident happened. The 
Act, therefore, has no application to this case ; it does 
not apply either to the defendants or to the building at 
the time of the accident. The appeal ought, in my judg- 
ment, to be dismi The appeal was according 
allowed by four votes to two, 
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ELECTRICAL APPARATUS. 


10,115. J. T. Armstrong and A, Orling, London. 
Ray Controlled Torpedoes. [7 Figs.) June 1, 1900.— 
This invention provides mechanical and electrical devices for use 
on torpedoes or the like, and controlled by red light or other radia- 
tions. The apparatus comprises a twin propeller device, with 
means for disconnecting either propeller from the motor. A 
constantly rotating worm gear is used, and both propellers are 
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normally engaged therewith by spring force, but either may be 
disengaged therefrom by an electromagnetic device comprising a 
step-by-step motion controlled by the transmitted radiations. A 
device comprising an hydrostatic valve, a pendulum, and electro 
magnets, causes the rotating worm to actuate an immersion 
rudder, as is necessitated for maintaining the torpedo at the 
proper depth while in the water. (Accepted November 14, 1900.) 


16,702. The British Thomson-Houston Company, 
Limited (E. W. Rice, Schenectady, N.Y., U.S.A.) Dynamos. 
{1 Fig.] September 19, 1900.—To prevent sparking in dynamos, 
and —_—— and hunting in motors, part of the space which is 
usually occupied by the armature winding is filled by an 























(16 702) 


auxiliary winding of similar character, which is connected to an 
auxiliary commutator, in contact with which are brushes short- 
circuiting auxiliary sections of winding in the neighbourhood of 
but through a greater arc than the armature sections short- 


circuited on the commutator by the ordinary brushes. (Accepted 
November 14, 1900.) 


13,966. The British Thomson-Houston Company, 
Limited. (HF. Thomson, S.A.) 


Swampscott, Mass., 





(12966) 


‘| frequency of the ee 


_| the alternating current occurs. 


from becoming too high, a chemical such as ‘‘ hydrate of potas- 
sium” is arranged in some cavity attached to the tube, and in 
such a position that the cathode rays which at normal vacuum 
become in greater part dissipated or reflected before reaching 
the said substance, will, when an increased rarefaction occurs be 
projected on to the hydrate in such quantity as to cause a suffi- 
cient liberation of aqueous vapour to lower the vacuum by the 
desired amount. In the tube illustrated when the vacuum is 
normal the rays from an auxiliary concave cathode meet at a 
point in advance of the hydrate, and become in greater part 
dissipated ; but upon the vacuum becoming further attenuated, the 
rays are transmitted to a greater distance, and concentrated more 
fully upon the hydrate. (Accepted November 14, 1900.) 


16,706. The British Thomson-Houston Company, 
Limited. (H.W. Buck, Schenectady, N.Y., U.S.A.) Alter- 
nating Motors. [2 Figs.) September 19, 1900.—Synchronous 
alternating current motors or converters, which by reason of 
their close synchronism follow any periodic variation in the 
current with which they are sup- 
plied, and are thus liable to have their speed of rotation varying 
with the periodic variations in the speed of the engine driving 
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the alternating generator, are according to this invention and 
for the purpose of maintaining their speed approximately con- 
stant, provided with a gear by which the strength of their field 
magnets is varied at the same rate as variations in the period of 
This may be effected by a 
mechanical device driven from the motor, and a variable resist- 
ance in series with the field magnet windings. The inven- 
tion ’ claimed broadly and in detail. (Accepted November 14, 
1900 


16,699. 
Limited. (L. Bell, Newton Centre,Mass., U.S.A.) 
chargers. [1 Fig.] September 19, 1900.—Appa 
class for discharging from a line lightning or the remarkably high 


The British Thomson-Houston Company. 


series of metallic bodies separated by small distances, and forming 
a compound spark gap, in series with which is anon-inductive resist- 
ance sufficient to prevent the maintenance of a continuous arc by 
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the line current. According to this invention a line provided with 
such a lightning discharger is also furnished with an apparatus 
comprising a shorter spark gap and a resistance having (or being 
combined with) an inductance sufficient to prevent the discharge 
of lightning across the shorter gap but allowing free discharge 
of the accidental high tension charges which accumulate in the 
line as the result of resonance effects. The two discharges may 
be combined in one in the manner shown in the drawing. (Ac- 
cepted November 24, 1900.) 


11,438. Siemens Brothers and Co., Limited 
London; W. Dieselhorst, Old Charlton, Kent ; and 
F. J. Budd, Woolwich, t. Joint x. [4 Figs.) 


June 23, 1900.—This invention relates to casings for the jointings 
of underground electrical cables. The casing comprises two cast- 
ings between which the cable feiss is clamped at points where it 
is wound with tape or other yielding material, the two castings 
being held together by bolts and nuts. The lower casting is made 
with two furrows, into which project ridges formed on the upper 
casting, the outer furrow and also the chambers at the ends of 
the fort space being filled with a compound of low melting point, 
such, for example, as ozokerit and tar, which renders these joints 
air and water tight. The casing is applied in the following 


screw-plugs. 
vents to = 


Germany.) 


Line Dis- 
ratus of this 


frequency currents induced by lighting has usually comprised a 


applied (having a piece of lead pipe or strip placed in the inner 
furrow), and the outer furrow is filled with melted compound 
which is allowed to become partly solidified by cooling. The 
upper casting is then put on and secured by the bolts and nuts, 
its smaller ridge compreesing the lead in the inner furrow, and 
the larger ridge forcing itself into the compound in the outer 


1 





furrow and causing it to make a sound joint. Additional com- 


und is poured where required into the chambers at the end of 
ihe joint space through holes which are afterwards closed b 
Between the ridges of the bp pod part are several air 
closed by screw-plugs. (Accepted November 24, 


4253. A. Reichwald, London. (Fried. Krupp, Essen, 

ing Mechanism. [3 Figs.) March 6, 
1900.—In that class of ordnance to which the ammunition is 
supplied by a hoist and rammed into the gun by a rammer, for 
the purpose of bringing the rammer automatically into the 
loading position and correspondingly limiting the movements of 
the ammunition tray; the rocking action of the cradle or of 
the gun is transmitted to a rock lever working in bearings on 
the gun carriage, by means of which the adjustment of the 
rammer is effected and the movement of the ammunition tray 
limited. In bearings rigidly attached to the gun carriage is 
journalled a rock lever provided with a notch or recess, and upon 
the cradle, rocking about its trunnions, is a tooth or projection 
which enters the notch or recess above mentioned and conse- 
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quently operates the rock lever when the gun is elevated or de- 
pressed. The motion of this rock lever is transmitted to the 
rammer by levers and rods, and the rammer is made to slide in 
guides concentric to the trunnions, and is ee S a counter- 
weight. The motion of the levers and rods is so adjusted that 
when the gun is elevated or depressed the rammer is raised or 
lowered to such a degree that its axis coincides with that of the 
gun. To the ammunition tray hoist is attached a stop, and in the 
path of this stop is placed an adjustable tappet, for example a 
cam which is connected by means of and levers with the 
rock lever, and receives, when the gun is sighted, an adjustment 
so that the rise of the hoist, and therefore the position of the 
ammunition tray is limited, corresponding to the tion of the 
axis of the gun for the time being. The weight of the levers and 
rods is counterbalanced by weights. (Accepted November 24, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING, 


600. G. Claude, Paris. Furnaces, [1 Fig.) January 
10, 1900.—-To protect the walls of furnaces in which very high 
temperatures are employed, from the destructive action of the 
heat, and especially at or near the zone of highest temperature ; 
there is maintained next to the interior surface of the furnace 
walls a layer of neutral gas or vapour which does not burn or 
support combustion (or does so only feebly), thus preventing the 
intense heat which may exist in the central parts of the furnace 
from acting on the walls thereof. This layer of inert protection 
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fluid may be supplied in the following manner: Around the fur- 
nace, or that part of it which includes the zone of highest tem- 

rature, there is formed a casing which is ~_ charged with 
inert gas or vapour under pressure, and through the furnace walls 
there are a great number of small es preferably directed 
obliquely upwards, through which the inert fluid is kept con- 
stantly flo’ , thus forming a continually renewed layer of com- 











Vacuum Tubes. [3 Figs.] August 3, 1900.—For preventing 
the vacuum in exhausted tubes for electric discharge purposes 





manner : The joint of the cable having been e and the cable 
having been wound with yielding material the lower casting is 





eo material with little or no combustion next the 
rnace wall. Above the zone of highest temperature the furnace 
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wall is preferably made to slope inwards, so that the inert fluid | No. 21,928 of 1893; and according thereto the upper part of the a and plate upon the rim shaft, they foe ied be mounted upon 
as it ascends closely hugs the interior surface. Portions of the | valve is constructed with a single lateral outlet. e rod of the | the backing off or cross shaft. It is sta’ that by driving the 


furnace walls where the heat is not so intense may be cooled by 
water circulating in jackets. (Accepted November 24, 1900.) 
24,496. O. G. Moseley, Ardwick, Manchester. 
Wire. [1 Fig.) ideaber 9, 1899.—To ‘“‘barfft” 
continuous iron wire, the wire is wound upon areel from which 
it is transferred to a second reel. Between the two reels the wire 
travels through a tube, which may be made of glass. At or near 
each end of the tube good electric contact is made with the 
travelling wire by brushes or the like connected to terminals 
of opposite polarity from a dynamo or battery, so that the 
portion of the wire which is temporarily within the tube 
may be heated to any desired degree. During the passage 
of the wire through the tube, “‘barffing” agente are intro- 





duced, such as superheated steam, carbon monoxide, carbon 
dioxide, and the like. A special ‘‘barffing” agent may be in- 
troduced in the following manner: An annular series of gas 
jets surrounds a central steam jet. When the gas jets have 
been lighted, the steam is turned on, and the products of com- 
bustion together with the steam pass into the tube and into 
contact with the wire. Some unconsumed gas may be admitted 
with the steam and products of combustion, especially if the 
wire be at all rusty. Oil burners may be substituted for the 
gas burners, and unconsumed oil or oil vapour may be admitted 
a steam in substitution for gas. (Accepted November 24, 
1900. 


18,120. E. Sarg, Malistatt-Burbach, Germany 
Moulding Mate October 11, 1900.—With the moulding 
material heretofore generally used in casting steel, and which is 
made from silver sand, burnt fireclay, and coke, there is the 
essential disadvantage that before using the material a long 
drying process is required sufficient to produce a complete dry- 
ing of the substance. To obviate this disadvantage moulding 
material, according to this invention, is made by intimately 
mixing silver sand and coke with ground coal-slate (i.¢c., black- 
batt or bituminous shale), and after mixture, air-drying the 
substance at a moderate heat. It is stated that it is not necessary 
that the material should be perfectly dried. Three parts of silver 
sand, six parts of coal slate, and one part of coke, are prescribed 
as forming a satisfactory Iding material. (Accepted Novem. 
ber 14, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,538. W. Schmidt, Wilhelmshohe, Germany. 
Locomotive Superheater. (3 Figs.) November 11, 1899.— 
This superheater, for use with boilers of the locomotive type, is 
constructed in such manner, that the steam is heated by passing 
between pipes of different diameters, placed the smaller within 
the larger, and so disposed in the smoke box that the combustion 
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gases from the upper boiler tubes pass through the inner super- 
heater pipes, the outer superheater pipes being under the 
infi of the prod ot busti rom the lower tubes, 
pass between and around them in rising to the funnel. It 








rhich 
is stated that “it is of minor importance to arrange the super- 
heater in the upper part of the smoke chamber.” (Accepted 
November 21, 1900), 

17,470. Galloways, Limited, and W. Bayliss, Man- 
chester. Safety and Low Water Valve. [1 Fig.) 


October 2, 1900.—This invention has reference to the kind of com- 
pound safety and low water valve described in specification 





low water valve has a nut, squared part and collar or lugs, and the 
lower of the compound valve-box has cross-bars. The disposi- 
tion of the various is clearly indicated in the drawing. It 
is stated that by this arrangement both inspection and repair of 




















the valves is greatly facilitated. Instead of having to empty the 
boiler to open the manhole and to remove the float lever and 
weight from the rod as heretofore necessary, it is with this arrange- 
ment only required to remove the valve-box cover and rod and un- 
screw a nut, both valves being thus left free to be removed and 
ground to their seats if necessary. (Accepted November 14, 1900.) 


VEHICLES. 


23,456. W. T. Rounsivell, London. Loading Truck. 
{2 Figs.] November 24, 1899.—This truck has a rising platform, 
somewhat similarly disposed to that described in specification No. 
23,561 of 1898. In this new arrangement, however, the platform is 
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operated by wire rope gear, in the manner illustrated in the 
drawings, instead of by screw gear as in the former device. 
The many uses of such an apparatus are apparent. (Accepted 
November 21, 1900.) 


TEXTILE MACHINERY. 


60. R. Slack, Rochdale, Lancs. Self-Actin 
Mules. (2 Figs.) December 5, 1899.—This invention core 
improvements in self-acting mules (particularly in woollen and 
waste mules), and its object is to drive the carriage indepen- 
dently of the spindles, by employing a rope or band to convey 
motion from the overhead countershaft to drive the carriage and 
the backing off and taking in motions. A friction rope pulley 
and a friction plate are loosely mounted upon the rim shaft, and 
to the boss of the friction plate is secured a pinion for driving the 




















front roller shaft and the drawing out scroll shaft when the 
friction plate is in contact with the rope pulley. The friction 

te is moved into contact with the rope ley by means of a 
‘ork connected by levers to the e motion, and the friction 

te is put into and out of gear by the carriage at the end of its 
oward and outward run. from the overhead counter- 
shaft passes round the friction pulley on the rim shaft and round 
similar pulleys on the backing off and taking in shafte, and thus 
also drives both these motions. In place of mounting the friction 


carriage in the manner described it can be run ata 
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independently of the ordinary two speeds given to the rim shaft, 
and that the speed of the spindles can be varied without affecting 
the speed of the carriage. (Accepted November 21, 1900.) 


MISCELLANEOUS. 
328. E. Von Buhler, Charlottenburg, Germany. 
aaeecek Sterilizing Vessels. [1 Fig.) December 21, 


1899.—All sterilising vessels, especially for albuminous substances, 
such as milk, must be thoroughly cleaned after they have been 
used, in order to remove the residues adhering to the walls of the 
vessel, Some vessels do not permit of such cleaning, and this 
is ey the case when the height of the vessel exceeds the 
length of the arms, and is due to the fact that the bottom of the 
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vessel is firmly connected with the walls, the only detachable 
part ere J the cover, so that the bottom and walls, which must 
necessarily lie close to each other, are accessible only with 
difficulty. This difficulty is overcome, according to this inven- 
tion, by causing the sterilising vessel to be composed of detach- 
able parts, held together by means of a clamp or screw, or clam 
and angle lever, and one form of such apparatus is described an’ 
illustrated. (Accepted November 21, 1900.) 


13,261. F. A. Meischner, Chemnitz, Germany. 
Motion Converter. [5 Figs.) July 23, 1900.—This invention 
relates to apparatus for translatiog relative reciprocal and rotary 
motions, and is of the kind in which the rotor has a sinuous 
slot, traversed by a projection or projections from the oscillator. 
According to this invention, and for the purpose of preventin; 
rotation in more than one direction of the rotor when the oscil- 
lator is driving, the sinuous slot of the rotor has its surface 
formed as a series of long low ratchet cogs which allow the pro- 




















jection upon the oscillator (which projection is adaptable to the 
rotor groove surface <4 ring force) to reely in one 
direction, but to be chec in the other. Inthe example illustra- 
ted and described, the bottom of the rotor groove is formed into 
ratchet cog-like elevations, in number equal to the reversals in 
direction of the said groove; and as the tops of the elevations 
occur at the points where the groove changes direction, it will be 
seen that the oscillation may be started at any part of the stroke 
without fear of producing complete rotation of the rotor in other 
than the intended Gecetinn. CAccepted November 21, 1900.) 


25,475. C. D’Espine and E. Achard, Paris, France. 
Joinery. [10 Figs.] December 23, 1899.—A simple method of 
joining wood without the employment of special tools consists in 
the use of drawn metal of cross-shaped section, which is driven as 


Fig.1. 
(25475) 
a key intosaw kerfs cut at right angles into both pieces of wood to be 
joined ; the orifice of cross-sbaped section thus formed centring 
at the joint surface. A modification is provided. (A 
November 7, 1900.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the a time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 





Bedford-street, Strand. 
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ARMOUR-PLATES AT THE PARIS 
EXHIBITION. 
By M. Bacui, Paris. 
(Continued from page 100.) 

Special Steel: Chrome-Nickel Alloys.—The chief 
interest at present is centred round chrome- 
nickel steel, which, under the name of “special 
steel,” has been rapidly substituted for all other 
mixtures, and which, in addition to the deck plates, 
was met with in almost all the plates that were ex- 
hibited. This mixture undoubtedly presents certain 
well-recognised advantages which seem bound to 
quickly decide the French makers to its adop- 
tion, and this in despite of the serious difficulties 
which the manufacture of the blooms prepared 
therefrom, undoubtedly presents. The Annapolis 
trials undoubtedly proved, as we have previously 
stated, the beneficial effect of the addition of nickel, 
which diminished the tendency to break up, and 
above all, prevented the formation of cracks ; but, 
in spite of this, nickel hardly affected the power to 
resist perforation. It seemed, therefore, expedient 
to endeavour to increase this power. French makers 
have faced this question, and with a considerable 
measure of success, by the use of chromium in 
combination with nickel. They have succeeded on 
these lines in producing a special steei, the first 
idea for which originated with the works at 
St. Chamond ; its appearance in 1892 marked a 
vast step in advance in the metallurgy of armour- 
plates. This metal, as a matter of fact, possesses 
a resistance considerably in excess of that of 
ordinary steel to the extent of increasing the 
velocity of perforation by about 12 per cent., and 
in all the plates of this composition, present an 
altogether remarkable absence of fragility ; they 
are able to support, as it were, almost tangential 
impacts without evincing any tendency to crack. 

m the other hand, the manufacture of this 
metal is a very delicate matter, as we previously 
remarked, for the blooms and the rough billets 
become rapidly covered with surface crust, which, 
in forging, becomes furrowed, and the surface is 
nothing more than a mass of wrinkles ; for this 
reason, the works which treat this metal have 
recourse to special processes to avoid these 
drawbacks. The St. Chamond Works are the first 
to make a success of this very delicate manufac- 
ture; as far back as 1892 they caused a plate 
prepared in this way to be tried in Russia, which 
showed a very distinctly -marked superiority 
over nickel steel. The first armour - plates of 
‘* special steel” were made at St. Chamond in 
1892, and formed a part of the exhibits of this 
firm at the Lyons Exhibition in 1894. The 1900 
Exhibition comprised in particular a specimen of 
these early essays at manufacture, a diagram of 
which is reproduced in Fig. 13, as the technical 
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Fig. 13. Special steel plate by the St. Chamond Company 9.84 in. 
thick ; calibre of gun, 6.10 in. ; weight of projectile, 90.2 Ib. ; 
velocity, 2185 ft. ; penetration, 12.44 in., 12.16in., and 12.52in. 


interest attaching to these first attempts is con- 
siderable. This plate was tested on August 23, 
1892, the dimensions being 1.90 metres (6 ft. 3 in.) 
in length by 1.20 metres (3 ft. 11,3, in.) in width, 
and 0.25 metre (93% in.) in thickness. It was 
tested by firing three projectiles of chrome 
steel of 155 millimetres (6,'; in.), fired with the 
average velocity of 666 metres (2185 ft.) The 
er spew were stopped without being broken up, 
a ee the following penetrations, viz., 


metres (1 ft. O;; in.), 0.307 metres 


(1 ft. 034 in.), and 0.318 metres (1 ft. 0% in.), not 
greatly in excess of the thickness of the plate itself. 

The velocity of perforation of an ordinary steel 
plate would barely reach 629 metres (2063 ft. 8 in.) 
and it is very easy to estimate the total increase of 


resistance due to the special steel, seeing that an 
increase of velocity of 37 metres (121 ft. 4 in.) did 
not suffice to secure perforation. And in spite of 
this the metal is wholly free from any tendency to 
break up, seeing that the plate is without cracks. 
We could multiply these examples and prove 
conclusively that the plates in special steel 
can, in most cases, be tested from points in their 
immediate neighbourhood, without in any case 


presenting any cracks in the zone of impact. | 


Several plates, 0.25 metre (93$ in.) in thickness, 
were to be seen at the Exhibition which remained 
wholly intact after having tested with seven or eight 
projectiles of a calibre equal to the thickness of the 
plates. These results are to be met with not only 
in samples from St. Chamond, but in those from 
all the French works manufacturing these armour- 
plates. The French Admiralty at once 

adopted the special chrome-nickel steel for 


of five projectiles of tempered chrome steel, three 
being of 194 millimetres (78 in.) and two of 164.7 
millimetres calibre (63 in.) The velocities of im- 
pact were the following : 




















TaBLeE I, 
Calibre ¥ Coefficient Com- 
of — pared with Remarks, 
| Projectile. mpact. | Ordinary Steel. 
| — — ——— ——— ee 
= day mm. ft. =| 
78)| 495 (1623 0 1.015 The plate was pierced 
| 4 (78)| 569 (1866 0) 1.165 pla Ditto . 
194 (78)) 580 (1902 0) | 1.190 Ditto 
164.7 {6h 570 (1869 0) 1.170 Ditto 
164.7 (6})| 560 (1837 | 1.150 Was not pierced 





| Among the plates of special steel from the Mont- 
lugon Works, ~ Fig. 16 represents one from the 


Fig. 16. 








use, and sundry other foreign navies fol- 
lowed their example, which led to French 
works executing several important orders 
abroad of special steel. For this reason the 
1900 Exhibition showed a number of trial 
plates belonging to the orders thus carried 
out for foreign navies, more especially for 
those of Russia, Sweden, Denmark, Brazil, 
and Japan. Among the special steel plates 
from St. Chamond we would draw attention 
to that of 100 millimetres (332 in.) in thick- 
ness for the Dutch Navy, and the protec- 


at’ 











tive belt of the Piet Hein (Fig. 14), tested 
on December 10, 1894. This plate 1.85 
metres (6 ft. 1 in.) in length by 1.65 metres 
(5 ft. 5 in.) in width was tried with the fire 


Fie. 16. 


4igs4 





@' 
@* 


@ ‘ 


713 
7 

















Fic. 14. Special steel plate by the St. Chamond Company for 
the Du Navy (belt of the Piet Hein); thickness 3.94 in. 
Tested December 10, 1894. 


Fig 15. 
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Fig. 15. Special steel plate, belt of the Gaulois, 5.90 in. to 
12.60 in. thick. Tested December 30, 1896. 


Round, 











Calibre of Gun. — 


in. f 
1 7.63 1623 
2 7.63 1866 
3 7.63 1902 
4 6.46 1869 
5 6.46 1837 


of four projectiles made of tempered chrome steel 
weighing 11.400 kilogrammes (25.13 lb.), the initial 
velocity of which was from 466 to 485 metres 
(1537 ft. to 1592 ft.) corresponding in comparison 
with the perforation of ordinary steel with the 
coefficient of 1.06-to 1.11; the projectiles were 
stopped without breaking up ; the penetration 
varied from 121 to 131 millimetres (4? in. to 5,f, in.) ; 
the plate showed no cracks. Among the plates 
of special steel, we represent in Fig. 15 one for 
the protective belt of the Gaulois tested at 
Gavres on December 30, 1896. This plate was 
4.221 by 2.074 metres (13. ft. 10), in. by 
6 ft. 10 in.) with a varying thickness of 0.328 





metres (1 ft. #2 in.) to 0.143 metres (5.90 in.); it 
supported without any sign of cracking, the shock 





Special steel plate for the armoufed ship St. Louis,: 4.87 in. and 
12.40 in. thick ; tested December 11, 1896. 


protective belt of the St. Louis, tested at Gavres, 
December 16, 1896, the dimensions of which were 
5.92 metres (19 ft. 553; in.) in length by 2.02 metres 
(6 ft. 8 in.) in width, and a varying thickness of from 
0.315 metres (1 ft. 043 in.) to 0.124 metres (4.87 in.). 
This was also subjected to the attack of five projec- 
tiles of tempered chrome steel, three of, 194 milli- 
metres calibre and two of 164.7 millimetres, whose 
velocities are given in Table II. ; 








Tab ITI, 
Calibre : \Coefficient Com- 
of bp ma | red with Remarks. 
Projectile. pact. | Ordinary Steel. 
mm. in. | m. ft. in.| fs | 
194 (78) | 495 (1625 0) 1.07 The plate was pierced. 
194 (7%); 652 (1810 0) 115 led ie 
” @ pro le 8! 
194 (7R)| 534 (1754 0) 1.12 {| pod P| 
164.7 (64) | 531 (1742 0) 1.12 | tto 
164.7 (64) | 631 (1775 [The plate was pierced. 


0) 1.15 





In the exhibit of MM. Marrel, we may men- 
tion a plate of special steel from the belt of the 
Brazilian armourclad Floriano, tested May 15, 
1897 ; it is 2.29 metres (7 ft. 6 in.) long by 1.79 
metres (5 ft. 104$ in.) wide, and varies in thick- 
ness from 0.15 metre (5.9 in.) to 0.35 metre 
(13.78 in.), which was fired on by a gun of 160 
millimetres (6.29 in.), firing a projectile of tem- 

ered chrome steel, with a velocity of 630 metres 
2067 ft.), which the ge stopped without showing 
a crack ; the projectile rebounding without break- 
ing—this is represented in Fig. 17. We give in 


— 


Fig It 

















Fic. 17. Special chrome and nickel steel tempered e for the 
Brazilian ironclad Floriano, 5.90 in. to 13.78 in. k ; tested 
May 15, 1897. : Gun, 6.29 in.; chrome-steel projectile, 99 Ib.; 

velocity, 2092 ft. ; thickness of plate at point of impact, 9.41 in. 


Fig. 18 a plate in special steel from the St. Etienne 
Works, tested at Gavres, July 10, 1896, at which 
five rounds were fired. 

Hardened Steel.—If the proportion of chromium 
be increased above 2 per cent., a metal is produced 
more resisting than ordinary ‘special steel,” and 
yielding a velocity of perforation considerably 
greater—in fact, surpassing that of ordinary 
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steel by some 20 to 25 per cent. This metal, 
which has received - name of sega ote “* 
is specially used in the preparation of plates for 
pices 4 with a ihiacnoes Ranter from 30 milli- 
metres (1, in.) to 120 millimetres (4} in.) for the 
protection of those serving the guns and of the 
projectiles and cartridges. Shields have also been 
made from this metal of thin plates from 4 milli- 
metres (;'; in.) to 5 millimetres (§? in.) in thick- 
ness, as shelters against musketry ; and the St. 
Chamond Works exhibited as samples two plates of 


Fig.i8. 


























Fic. 18. Nickel-steel plate, 3.15 in. thick, by the St. Etienne 
Company for the Charlemagne. 


8 millimetres (,',; in.) in thickness, which had been 
tested with rifle fire, one receiving eight and the 
other four balls without the c ageey injury. In 
both cases the test was with balls of 8 millimetres 
calibre weighing 15 grammes (0.033 Ib.), with a 
muzzle velocity of 517 metres (1696 ft.) ; all the 
balis rebounded without penetrating, and left on 
the plate only light impressions. Generally 
these plates of hardened steel present the 
greatest possible rigidity, and are free from 
tendency to break up. Projectiles fired against 
them generally rebound without producing any 
damage, even at short range. Many interest- 
ing examples of these plates were to be seen 
among the exhibits of the French works pro- 
ducing armour-plates, all of which have suc- 
poem | at the present time in manufacturing 
plates to satisfy these very severe conditions. 
As a specimen of thin plates, Fig. 19 repre- 


Fig. 19. 














Fic. 19. Special steel plate for gun shield, by MM. Schneider and 
Co.; .47 To. thick ; gun, 1.46 in.; Holtzer projectile, 1.12 lb.; 
velocity, 968 ft.; coefficient of penetration, 1.29. 


sents one supplied by Creusot as the roof- 
ing of a gun-shield after being fired at by five 
Holtzer steel projectiles of 37 millimetres (1}$ in.), 
weighing 9.510 kilogrammes (1.12 lb.), fired with 
a velocity of 295 metres (968 ft.), which is 
equivalent to a coefficient of 1.29 compared with the 
perforation of ordinary steel ; notwithstanding the 
onerous conditions of the test—which, be it men- 
tioned, are the conditions regularly imposed by the 
French Admiralty for this thickness of 12 milli- 
metres—the plate was not perforated, and the pro- 
jectiles rebounded without doing any damage. 

e points of impact are indicated by slight 
depressions without any scratches, which testify 
amply to the rigid character of the metal. In 
Fig. 20 we reproduce a diagram of a plate of 
hardened metal 109 millimetres (4,/; in.) thick, 
exhibited by MM. Marrel Brothers, for the shields 
of the Montcalm. This was tested under ser- 


vice conditions with five steel projectiles of 100 








millimetres (233 in.), fired with a velocity of 685 
metres (2247 ft.), which corresponds only to the 
coefficient of 1.10 in comparison with ordinary 
steel; this plate stop the five projectiles 
without being damaged to any extent. It will be 
remarked that the coefficient chosen to deter- 
mine the velocity of fire is only slightly lower than 
the one corresponding to the thickness of 12 milli- 
metres (4$ in.), which shows that the metal used 
for the thickness of 109 millimetres is considered 
to be of a sensibly softer character than that of 
12 millimetres. If the external appearance of the 
plate of 109 millimetres be examined it will be 
seen that it presents on the front face some 
ridges from which the 12-millimetre plate is free, 
which confirms the difference in softness between 
the two types of hard metal in question. This 


Fig.20. 














Fie, 20. Hardened-steel plate, by MM. Marrel Fréres ; thickness 
4.28 in. Tested January 11, 1900; gun, 3.9 in.; velocity of 
chrome-steel projectile, 2247 ft. 


difference is to be explained by the practical difli- 
culty experienced in using the types with a high pro- 

rtion of chromium which are characterised by a 
arge degree of hardness, for the manufacture of 
plates of considerable thickness, as in these cases 
extreme difficulty is experienced in gauging, 
because of the rigidity of the metal. For these 
reasons, in the preparation of thick plates, the 
makers have had to content themselves with the 
usual special steel with small proportion of 
chromium, and they have imparted to the plates 
thus produced a surface hardening by cementation. 

Cemented Metal.—Cementation, as is generally 
known, is the process which is adopted at the 
present time in the works producing armour- 
plates, to increase the resistance of such armour by 
means of surface hardening sufficient to ensure the 
breaking up of the projectiles fired against it, 
though the latter be themselves made from crucible 
steel of the greatest hardness. We have seen that 
on account of the difficulties of shaping it was 
practically impossible to increase the hardness of 
** special steel’ so as to impart increased resistance, 
and it was therefore imperative to have recourse 
to some other method; cementation offered an 
indirect solution of the problem by furnishing the 
means of indefinitely increasing the surface hardness 
of the plates. 

Whatever may be said to the contrary, the ad- 
vantages of cementation are such that this process 
is nowadays adopted in all the great armour-plate 
works, and among thuse which appeared at the 
Exhibition, the larger proportion was of this 
character. 

Besides the French works, which presented gene- 
rally all the types of -metal we have described, the 
works of Messrs. Vickers, of Sheffield ; of Terni, in 
Italy; and of Aboukoff, in Russia, exhibited 
nothing but cemented plates. This development 
in the manufacture will be considered in another 
article. 

(To be continued.) 








THE NEW PANAMA CANAL 
PROPOSALS. 

WE had occasion to discuss the merits of the 
Nicaragua Canal scheme, some years ago, in a 
series of articles in which we pointed out the pro- 
bable commercial bearing of interoceanic communi- 
cation across the American isthmus, upon the trade 
of the United States and Great Britain; we gave 
the political history of the undertaking from early 
Spanish times down to the beginning of the last 
decade of the past century; and reviewed the 
project from the purely engineering point of view. 





It seems certain now that the forecasts we then 
ventured to make, both as to the technical 
features of the scheme and its political future, 
will be closely verified :; in spite of all the efforts of 
the present supporters of the Panama Canal, and 
the solid work which the new company dealing 
with the latter scheme has accomplished since its 
constitution at the end of 1894. e operations of 
the original company were financially so unsavoury, 
and from the engineering point of view so fatuous, 
that the very idea involved in.a canal across this 
part of the American isthmus has been well-nigh irre- 
trievably discredited, both in the estimation of the 
public and even of experts ; but it is by no means 
clear that this discredit is merited, either by the 
idea on which the scheme is really based, or the 
operations and proposals of the present com- 
pany. In point of fact, we shrewdly suspect 
that the explanation of the final decision of the 
United States Executive is to be found rather in 
the political than in the technical and financial 
merits of the rival routes across the isthmus. 
The weight which has finally turned the scale 
in favour of Nicaragua is pretty certainly the 
revised articles of tthe Clayton-Bulwer Treaty, 
which form the basis of the Hay-Pauncefote agree- 
ment, and which practically remove all obstacles 
to the effective military control of the new inter- 
oceanic waterway across the American continent 
by the future principal user. The obstacles thus 
removed with respect to the Nicaragua route could 
never conceivably be evaded to a similar extent 
in the case of the Panama route, where others 
beside the Anglo-Saxon peoples on each side of the 
Atlantic would be in a position to have an effective 
voice in the‘final settlement of the control to be 
exercised over the waterway after its completion. 

The new Panama Canal Company has, however, 
from the technical point of view, carried out some 
useful and important work, which certainly deserves 
to be recorded ; and which entitles the company 
and the scheme which they have been working upon 
to probably a larger measure of consideration than 
they seem likely to obtain, owing to political 
reasons, at the hands of our American cousins. 

The original Panama Company, ‘the universal 
company for the interoceanic canal across the 
Isthmus of Panama,” was compelled to suspend 
operations at the end of 1888, serve they could 
not obtain the necessary support from the invest- 
ing public, and they entered into liquidation. The 
liquidators, in conjunction with the principal 
creditors of the company, obtained the sanction of 
the courts to suspend the effective liquidation of 
the undertaking, which was considered to be a con- 
summation wholly disastrous to the interests of 
the shareholders ; and to constitute a new com- 
pany to take over the assets of the old com- 
pany, and, if possible, bring the undertaking, 
under changed and more favourable conditions, to 
a successful conclusion. The formidable financial 
obstacles in the way of this arrangement were 
removed, and the new Panama Canal Company was 
=, constituted at the end of October, 1894, 
with a share capital of 2,600,000/. This company 
was given a completely free hand to carry out 
the work, and its independence from the older 
company and its creditors was absolutely assured ; 
although its constitution was due to the initia- 
tive of the liquidators of the former company, the 
only connection between the two was the senti- 
mental one of being interested in the same under- 
taking, backed by the strong inducement of being 
co-interested in the final results. The assets 
of the old company were substantially transferred 
to the new on the following terms: out of the net 
profits derived from the future working of the 
canal, after — aside the necessary sums to 
cover the general cost of working and ad- 
ministration of all outgoings connected with the 
new company, including the dues of the Colum- 
bian Government, the debenture issues that may 
be made, and 5 per cent. interest on the share 
capital; 60 per cent. shall be credited to the 
liquidation of the elder company, representing the 
general body of its creditors. This arrangement 
seems to have been the only fair method for safe- 
guarding these creditors, as well as the only way 
of binding y dengpl ae with those of the ai 
company. eir contribution ing no value 
ag the event of the prs of the work, 
their reward was postponed till after that event, 
and was made contingent in amount on the results 
arising therefrom. ‘Lhe first work of the new com- 
pany, immediately on its constitution, was to obtain 
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from the Columbian Government the requisite pro- 
longation of the concession; this amounts to 
about 10 years from the commencement of the 
new century ; the second work was to thoroughly 
study the engineering problems involved in the 
construction of the canal, by making really ex- 
haustive surveys and bringing the best available 
expert advice to their assistance. The company, 
however, as soon as it was constituted, resumed the 
carrying on of the works of the canal, and these 
have been continued regularly ever since down to 
the present time. 

e steps taken to compass the second objective 
of the company was the appointment of a Technical 
Commission of fourteen members, consisting of 
seven French, two American, two German, one 
English, one Russian, and one Columbian engineer, 
which held its first sitting in February, 1896, and 
its last in September, 1898: during which period 
97 official meetings were held, and many supple- 
mentary meetings ; while several of the members 
paid personal visits to Panama in the spring of 
1898, and obtained confirmation of the results 
arrived at by the commission at its previous 
sittings in Paris. This commission of ex- 
perts was thus enabled, day by day, to super- 
vise the surveys, the proposals and the works 
of the company, for upwards of two years, and 
to determine in a dehnite manner the condi- 
tions and the technical details involved in a lock 
canal of the character required to efficiently serve 
the deep sea navigation between the two oceans, and 
to fall within the limits of practical construction in 
respect to cost and time. The results arrived at 
were embodied in a technical report, accompanied 
by plans and sections, which was printed in 1899, 
This report, which is before us now, we propose to 
review later ; suffice it to say that it is admirably 
complete, while at the same time, considering the 
importance and extent of the questions dealt with, 
it is equally succinct. In respect to the actual 
work carried on, the efforts of the company have 


been concentrated, up to the end of 1899, on the| 


excavation of the great cutting through the 
watershed dividing the two oceans, commonly 
known by the name of the Culebra Cutting. 
This great cutting, about which all manner of fairy 
tales have arisen, was evidently the only absolutely 
incontestable portion of any and all canal schemes 
across the Isthmus of Panama, and was bound to 
form an integral portion of all the works under- 
taken in connection therewith. The only variant 
dependent on the details of the scheme finally 
decided upon, was the depth of this cutting, 
which in any case, to obtain a satisfactory canal, 
would have to be very great. Hecate bey the 
chief obstacle in the way of a rapid comple- 
tion of the undertaking which could safely be 
proceeded with, pending the adoption of a final 
decision upon other details, without any risk of 
material interference, and with certain benefit 
to the scheme in general-—at all events, up 
to the point where the time required for the 
completion of the cutting through the divide 
should be approximately reduced to the average 
time required to complete the remainder of the 
works. A secondary motive lay in the desirability 
of the company removing the doubts cast upon 
the practicability of this cutting to great depths, 
without involving undue dangers rh g risks in the 
result—doubts that could not well be removed 
except by actual experiment, and which were 
evidently most material in the determination of the 
essential conditions governing the canal problem. 
On the other hand, it would have been almost 
impossible to have started the earthwork elsewhere, 
without incurring the serious risk of doing work 
which might not eventually be required, or which 
might materially interfere with the carrying-out of 
the works ultimately decided upon. 

The works thus executed by the new company 
extend over a length of about five miles, com- 
prising the Emperador and Culebra sections. The 
illustrations accompanying this part of the report, 
taken from photographs, give some idea of the 
condition of the works carried out in 1898, and 
are corroborated by the information given in the 
longitudinal section and cross-sections also accom- 
awges. the report of the Technical Commission. 

e highest point of the divide reached 344 ft. 6 in. 
above mean sea level on the centre line of the 


canal, 34 miles 13 chains, from the Atlantic end ;| the locks to be 29 ft. 6} in., 3 





to join the Emperador section. At the end of 
1899, when the works had been resumed effectively 
for a little over five years, over millions of 
cube yards had been shifted, and the total will have 
probably exceeded 7 millions at the end of the 
century. This work has been almost entirely 
carried out with the plant of the extinct company, 
supplemented by a few new contrivances introduced 
experimentally by the new pg in view of 
future improvements to be made. The company 
has carried on the work departmentally, so as to 
determine correctly the standard prices for sub- 
sequent operations. Besides the work on the divide 
cutting, bearing directly on the construction of the 
canal proper, the company has carried out on 
account o! i 
landing-stage at the mouth of the canal in the 
Bay of Panama. This more ca which has 
been completed by the dredging of a deep basin 
— its front, is connected with the railway, and 
enables vessels to discharge directly into trucks at 
the rail end, instead of into lighters some miles 
away therefrom, and consists of a metallic plat- 
form 914 ft. 3 in. in length, supported on masonry 
piles sunk by comp air. 

The leading features of the scheme elaborated 
by the Technical Commission, and recommended 
by them to the new Canal Company, are the follow- 
ing: Length from the Gulf of Limon to the Gulf 
of Panama, 42,876 miles, to which must be added 
the length of a buoyed channel reaching deep water 
from Boca to the Island of Naos, of 3.355 miles in 
length, or a total of 46.231 miles (74.400 kilo- 
metres). The watershed section, between 29.019 
miles and 35.231 miles (from Colon), to have 
a bottom level of 68 ft. 0? in. above mean sea 
level, and a maximum water level of 102 ft. 6 in. 
The difference between the height of the water- 
shed section and the sea to be made up by 
four locks on each side, viz., two sets of two 
locks each on the Atlantic, and one set of two 
locks and two isolated locks on the Pacific side. 
These locks to be twin locks 82 ft. in width and 
738 ft. in length in the clear, the maximum fall 
between them being 31 ft. 2 in., and the average 
25 ft. 7} in. The Atlantic section, where the tides 
are a negligible quantity, extend from 0.000 mile 
to 14.913 miles, where the double set of locks at 
Bohio are projected. The second section, extending 
to 28.583 miles, where the double set of the 
Obispo locks are placed, would be practically a 
vast lake, with a buoyed canal tooth 4 into which 
the flood waters of the Chagres would be dis- 
charged. The normal water level of this section 
would be at 55 ft. 9 in. above mean sea level, rising 
in floods to 64 ft. 7 in., and in the dry season 
being lowered to 52.5 ft. as a minimum. The 
watershed section, extending to 35.231 miles, where 
the Paraiso locks are situated, has a water level 
oscillating between a maximum of 102 ft. 6 in., 
and a minimum of 97 ft. 7 in., above sea level. 
The fourth section ends at the double set of locks 
at Pedro-Miguel (36.661 miles), and has a water 
level varying from 73 ft. to 76ft. 3 in. The 
Miraflores lock terminates the fifth section at 
38.526 miles; the water level in this will vary from 
17 ft. 3in. to 20ft. 6 in. The sixth and last 
length is the Pacific section, where the water 
level will vary according to the tides between 
+ 9ft.10in. and — 9ft. 10in. The annexed 
Table presents the proposals of the new Panama 
Company, com with the proposals of the 
Nicaragua Canal Company and the leading features 
of the existing Suez Canal—in respect to canal 
proper and free navigation, and in the case of the 
two Central American canals, in respect to locks. 

The supply of water to the watershed section is 
secured by a derivation channel from the Chagres 
River, starting from a dam at Alhaguela, 9.330 miles 
from the canal. This dam is to be constructed of 
masonry, built on a solid rock bottom, across a 
narrow gorge in the Chagres Valley, and will form 
a vast basin acting as flood regulator, in conjunc- 
tion with the Bohio Lake, and a low-water dis- 
tributor in the dry season. The bottom widths of 
the canal vary with the various sections, being 
164 ft. across the Bohio Lake and in the Pacific 
section, that is, throughout the free navigation of 
the buoyed channels; 118 ft. 1 in. in the divide 
section, and 98 ft. 7 in. throughout the remainder 
of the canal ; the minimum depth of water outside 
ft. 1 in. over the 


here the cutting had been carried down to the/| sills, and 32 ft. 94 in. along the central axis of the 
locks. 
The level of the bottom of the divide section, viz., 


level of 147 ft. 8 in. above sea level at the 
end of 1899—-and this level was carried through 


the Panama Railroad, an important| ~ 
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Comparison of Canal Routes. 
Suez. Nicaragua. | Panama. 
actos 
Length. — |Length.| — |Length.| — 
miles | p.c.| miles | p.c.| miles | p. co. 
Canal proper 87.2 87.9| 27.967] 16.4 | 29.516 | 63.8 
Free navigation ..| 12.0 12.1 | 142.132 83.6 | 16.715 | 36.2 
Totals... 99.2 | 100.0 | 170.099 100. | 46.231 | 100.00 
' \ 








REMARKS.—The canal proper of Panama exceeds the Nicaragua 
route by 5} per cent. only, while the latter exceeds the former in 
total length by 268 per cent. 
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68 ft. 0? in. above mean sea level, was fixed as the 
level to which the excavation of the great cutting 
could be carried down, in approximately the same 
time required to complete the remainder of the 
works: the intention being in this way to avoid all 
special causes of delay in carrying out the works 
and the complete opening of the canal. The 
careful soundings taken by the new company have, 
however, conclusively shown that there would be no 
insuperable engineering difficulties in —— the 
excavation deeper, provided the time difficulty could 
be overcome, i.e., to do away with the divide section 
altogether, and throw the three central sections into 
one single section from Bohio to Miraflores. Plans 
and estimates for this alternative proposal have been 
prepared, which demonstrate its practicability save 
as to the element of time ; and it may be remarked 
that these proposals would considerably simplify 
and cheapen the collateral question of the re- 
gulation of the Chagres River, and do away 
with the necessity for the upper lake and 
deviation channel mentioned previously. The 
centre line of the new canal absolutely coin- 
cides with that of the previous canal proposals, and 
the works of the old company are thus completely 
utilised. The essential difference between the old 
and new proposals are limited solely to the longi- 
tudinal section. The old company started. from 
the fundamental idea of a canal on the sea level, 
although compelled towards the close of its career 
to adopt the idea of a provisional lock canal, pend- 
ing the realisation of its original scheme. In 
starting from this fundamental idea the old com- 
pany knocked its head against two colossal engi- 
neering difficulties, viz., the excavation of a cutting 
through the divide from 344 ft. above to 30 ft. 
below mean sea level, and the provision of an 
artificial bed for the Chagres river to replace the 
main portion of its natural bed required for the 
purposes of the canal. The new company, on the 
other hand, started from the fundamental idea of a 
lock canal, thus reducing, ab initio, the two 
colossal difficulties to manageable —— 
in the first case, by limiting the depth of the 
divide cutting to what can be got out in the 
same time as the remaining works of the canal will 
take to complete ; while the second disappears of 
itself, in providing a vast lake where the flood 
waters of the Chagres will be lost, without any 
sensible mischievous results. The uncertainty sur- 
rounding the undertaking on which the old Panama 
Company squandered the vast sums entrusted to it 
by an over-credulous public, variously set down at 
from 45 to 60 millions sterling, has been, as far as 
we can see, dispelled, once and for all, by the 
careful surveys and the accurately-controlled -work 
carried out by the new company since 1894. These 
indispensable preliminaries, which were wholly 
absent in the first Panama scheme, and which have 
been by no means wholly present in the Nicaragua 
scheme under the auspices of the Nicaragua Canal 
Company, seem to us to afford a better guarantee 
for the proposals of the International echnical 





Commission, and for the feasibility of the inter- 
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oceanic canal across Panama, formulated by 
them, than has ever previously been the case ; 
the reliability of the estimated cost (20 to 21 mil 
lions) being undoubtedly superior to that attaching 
to any other proposals which we know of. The 
United States, for the reasons to which we have 
already alluded, have definitely committed them- 
selves to the Nicaragua route, and have thereby 
afforded Great Britain an opportunity of rehabili- 
tating the traditional policy deliberately abandoned 
some half century since, for the sake of what seems 
likely to turn out a fifty years’ truce, viz,, the con- 
trol of the interoceanic commmunication across the 
American isthmus, in the interest of her carrying 
trade and commerce generally. That the Nicaragua 
route will be effectively controlled in the interests 
of the United States by the navy which our 
cousins across the Atlantic will rapidly develope 
with the coming expansion of their commerce, 
there can be no doubt. That this naval 
power will be effectively supplemented by mili- 
tary land control where and when necessary, is 
also certain. All agree in predicting for the 
coming century a more acute struggle for com- 
mercial ascendency, and more strenuous efforts 
on the part of competing nations to main- 





tain their trade footing in the markets of the 
world, than history has ever recorded in any | 
previous epoch. Can we afford to look with com. | 
placency upon the absolute control of a single} 
waterway across Central America by our most | 
formidable trade rival, for the exclusive benefit of | 
that rival’s commerce in the Pacific, and consent | 
to the handicapping of our trade in all the world’s | 
markets abutting thereon to the extent involved | 
by this control? The advantage thus obtained | 
might even prove to be the proverbial final | 
straw which should break the back of our) 
still remaining vast ‘“‘carrying trade” industry. 
As we must have a waterway across the 
American isthmus, let us avail ourselves of 
the opportunity afforded by the New Panama | 
Company, and have two instead of one, main- | 
taining a control in the second in the interests of ! 
the threatened commerce of Great and Greater | 
Britain. The Suez Canal furnishes an encourag- | 
ing precedent; let us follow it in the case! 
of the key to the great westerly route of the 
world’s commerce, while the occasion offers, and | 
there be yet time. We reserve a detailed review 
of the New Panama Company’s proposals, which | 
are of the highest technical interest, till a later) 
date. | 








THE EARLY MACHINE TOOLS OF 
HENRY MAUDSLAY. 
By W. A. S. Benson. 
(Concluded from page 66.) 

We publish this week a two-page plate and other 
engravings on the present page and pages 135 and 
138, illustrating a further selection of the early tools 
of which we have been writing Fig. 8 on our two- | 

ge engraving shows a lathe with flat guides and a | 
Bed of inve trough section, supported on inclined | 
columns and bracing. The main point of interest | 
about it, however, is the circular motion fitted to | 
the slide-rest for preparing spherical surfaces and | 
turning balls. As in the special Bramah lathe, | 
illustrated in Buchanan’s ‘ Mill Work,” the} 
circular motion is given by a worm working | 
in a horizontal wormwheel secured to the'| 
upper rest. 

Fig. 9 represents another old lathe, which was | 
used at the Lambeth Works for tapping nuts up 
to quite a recent time; the mandril slides on 
- el guides, being given its longitudinal motion 

y a long hand-lever. The machine is carried 
on the old original columnar frame, which is the 
hall-mark of early Maudslay work, quite apart 
from other distinctive traits of workmanship. Its 
counterpart is seen in Fig. 10, a lathe with the} 
leading screw placed in front and formed of a 
buttress thread of extremely quick pitch. The 
clamp nut is held in gear by a pear-shaped weight, 
and as soon as the weight is released the return 
motion is automatically performed by a second 
heavy weight at the end of the machine. 


screwing machines in the production of bolts, a 
purpose which it fulfilled efficiently for very many 
years. 


This tool | 
was employed up to the introduction of modern! 





Fig. 11 is a portable workshop crane, one of 
several made by Henry Maudslay, and bears the 
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Fic. 17. An Earty Bevet Gear Curter. 


actual date 1811. The jib is a single casting of 
graceful construction, from which the gear brackets 
are 5 corr by tie-rods ; and from these project 
hinged counterbalancing levers which, when thrown 
out and weighted, probably by men sitting on them, 
gave considerable lifting capacity to the machine, 
= it was simply carried on a cast-iron four- 
wheeled carriage. 

It was a pleasant and noticeable feature of the 


Lambeth Works that on every hand there were 
evidences of the parent firm buying tools from 
their newly-established pupils in the modern 
centres—from Whitworth and Nasmyth, amongst 
others. The slotting machine, Fig. 12, by Sharp 
and Roberts, was one acquired in this way. The 
ram and the tool-holder are reciprocated vertically 
by a simple crank, and power transmitted by a step 
cone and pulleys. The table has a circular motion 
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Fic, 18. ‘‘Tae Faruer or Steam ARMs.” 





























Fic, 19. AN Earty SHaper. 


beneath, with a cross slide carried by trunnions} columns, and has guides adjustable by screws and 
and supported on the lower saddle, which has a | worked by hand. The feed is derived from a lever 
longitudinal sliding adjustment. The main saddle|moved by a cam on the crankshaft, and working 
admits of vertical motion between the main| pulleys. The number of movements possible gives 





very ready adjustment to the work, while the 
trunnion enables a keyway to be tapered or a 
conical surface prepared. 

Fig. 13 on our two-page plate shows one of a 
pair of vertical oscillating engines, with an interest- 
ing history behind them. ey were built about 
1830 for Sir Charles Dance, who had had much 
trouble with the steam carriage he employed to 
run between Gloucester and Cheltenham. Mr. 
Field constructed and fitted these new engines to 
the carriage, and one or two successful runs were 
carried out between Bath and Reading. The Road 
Commissioners, however, looked askance at the 
novelty, and by diligently re-metalling the roads 
whenever a trip was advertised, eventually caused 
the scheme to be abandoned. The engines were 
then taken back, and erected in the shop where 
they remained in work until the establishment 
was broken up. As now shown, the two cylinders 
drive directly on to the line shafting by means of 
very long piston-rods, working through guides that 
are secured to the cylinders. The valve for each 
cylinder is driven by a separate eccentric on the 
line shaft, the motion being brought to a pin near 
the axis of the cylinder trunnion (see illustration), 
and from this conveyed back to a lever on the 
cylinder connected with the slide valve. In this 
way the irregularity due to the oscillation of the 
cylinder is penstientiy eliminated from the valve 
motion. It is difficult to say what advantage there 
could be in oscillating the cylinders with such long 
piston-rods, but the partners were at this time 
intent upon perfecting the valve gear of oscillating 
engines for paddle steamers, in which they notably 
succeeded ; and, as the habit is with inventive minds, 
they may have wished to apply the ruling interest 
in every direction. Proba iy also the effect of the 
long rods may have been to increase the flexibility 
of the conjointed vehicle and machine. 

Henry Maudslay was himself the inventor of a 
very popular form of vertical steam engine, which 
ranked among the best of those early days. This, 
as shown in Fig. 14, page 138, had a cast-iron frame- 
work and crosshead guides above. The two connect- 
ing-rods pass downward beside the cylinder to 
the crankshaft, while the valve-motion is derived 
from a single eccentric working a rocking shaft. 
Originally the valves were of the plug type, con- 
sisting of a revolving four-way cock, and the crank- 
shafts were of cast iron. About the time of the 
Crimean War, however, the engines in the shop 
were fitted with slide valves and the cast-iron 
crankshafts were replaced by wrought ones. 

Returning, however, to the examples of early 
machine tools, the boring mill shown in Fig. 15, 
on page 138, which was one of Maudslay’s own, is 
a most antiquated and primitive affair, yet still 
possessed of valuable qualities. The ings 
which carry the boring-bar are capable of bein 
raised or lowered simultaneously within vertica 
housings, by means of screws and a mitre gear 
operated by hand. The feed of the bar is by an 
external screw within the projecting case on the 
left, driven through step pulleys and gut-bands 
from the main bar. The table is carried on guides, 
and is adjustable transversely by a central screw, the 
whole arrangement being very convenient for 
boring holes in parallel. Except for the use of 
gut-bands, which no doubt occasion trouble, this 
mill, for all its old-world appearance, had few real 
defects as compared with modern types. The 
writer has seen it taking a heavy cut from a Belle- 
ville pump, and cutting the screw for the gland at 
the same setting. 

Fig. 16, on page 134, shows a small bevel-wheel 
cutting machine. The headstock is fitted with a large 
dividing ring and stop, while the wheel to be cut is 
secured to the overhanging end of the spindle. The 
cutting is performed by a small shaping machine, the 
tool-holder of which slides on a horizontal bar, and is 
reciprocated by a crank motion driven by gut bands. 
The inner end of this bar is virtually pivoted on a 
point in the axis of the main spindle, while the 
other end is fitted with a finger retained in contact 
with a hollow template held in an adjustable 
bracket. The finishing cut is performed by the 
corner of a shaping tool, so that a reduced copy of 
the form of the template is produced on the wheel 
blank. The purchaser of this beautiful little 
machine told the writer that he — it to per- 
form as good work as a modern tool costing twenty 
times what he gave for it. Another example of an 
early bevel gear-cutter is shown by Fig. 17, on 
page 134. 








ig. 18, annexed, shows one of the most 
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interesting of the Maudslay relics. This is the 
original shaper or ‘‘ steam-arm,” the parent of all 
subsequent shaping tools. It was used indiscrimi- 
nately for slotting or planing. The bed has two 
cast-iron girders a Be on the usual columns, and 
supporting a crankshaft which was driven by a gut 
band. Step pulleys were provided, as shown. The 
tool-box is carried by a saddle which slides on two 
horizontal cylindrical guides, capable of vertical 
adjustment on screwed supports. The work was 
fixed to a sliding table en, so that by the 
horizontal motion of the reciprocating tool and 
the transverse motion of the table, a plane sur- 
face was machined. The machine is of additional 
interest in having a revolving tool-box, shown 
lying on the table. This, by means of a 
vertical pinion gearing into a rack, and a kind of 
striking gear, was rotated through 180 deg. at the 
end of each stroke ; so that the tool cut both in the 
forward and the back strokes after the principle 
subsequently adopted in the ‘‘ Jim Crow” planing 
machine. 

Fig. 19, on page 135, shows one of a pair of small 
shaping machines, which remained in use up to the 
time of the works being dismantled. It is driven 
direct by belting from a step cone, the ram being 
reciprocated by an eccentric of variable throw. 
The ram carrying the tool-holder has considerable 
depth but little throw, and the machine somewhat 
resembles the small one in the Victoria and Albert 


Museum that was used by James Nasmyth. It is 
probably of about the same date. 
Here we must leave the subject of Henry Mauds- 


lay and his original tools, not many of which, it is 
to be feared, will ever be seen in work again. With 
them has passed away one of the few surviving 
memories of the infant days of engineering: for it 
can hardly be supposed that there are many work- 
shops in the country of such ancient date, nor 


many in which the conservative tradition had pre-| s 


vailed which would allow such venerable tools to 
stand side by side with newer machinery, doing 
their work as it had been done for nearly a 
hundred years. 

The specimens which we have illustrated and 
described, do not by any means exhaust all the 
subjects of interest which were to be found 
during a tour of the great Lambeth Works 
before they were finally dismantled, but they 
may serve as a brief record of some of the most 
noticeable features of Henry Maudslay’s prac- 
tice, and perhaps stir up one who has better 
qualifications for the task and fuller oppor- 
tunities of getting information, to undertake a 
history of the subject. There are one or two men 
alive whose recollections go back to very early 
days of the firm, not of course the earliest, but 
yet to days when the purpose and origin of each 
tool was still clearly known. Such recollections 
would be priceless to those for whom the industrial 
history of their country has as lasting a value as 
the political ; and for whom, in particular, the mecha- 
nical development of the last hundred years stands 
as one of the most splendid epochs of effort and 
achievement recorded since the world began. 





SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1900. 
(Concluded from page 92.) 

Havine written of the work done on the Clyde, we 
may now deal with the other districts in Scotland 
—comprising Aberdeen, Dundee, and the towns on 
the Forth. The tonnage launched at these places 
is greater by 2723 tons than in 1899, but 243 tons less 
than in 1898: in 1892 a record was established, 
the total being over 70,000 tons. During the past 
year 82 vessels were launched, the total tonnage being 
48,422 tons, and all were steamers with the exception 
of three fishing boats of 610 tons. The tonnage for 
foreign owners made up 9497 tons, being provided 
ae y by the Grangemouth Company and the Dundee 
Company. This made 19.6 per cent. of the total— 
much less than in the two preceding years. Seven 
countries were represented on the list of foreign 
clientele, besides the Colonies, and these were Spain, 
Austria, Norway, Germany, South America, Russia, 
and China—each taking one steamer, except the last 
named, which took two. As to the size of vessel, two 
were betwean 5000 and 6000 tons, as against one in 
1899 ; one was between 4000 and tons; one 
between 2000 and 3000 tons ; ten between 1000 and 
2000 tons; seven between 500 and 1000 tons, and 
61 were under 500 tons, as compared with 59 in the 
previous year. 

On the Forth 33 vessels of 18,402 tons were built, 
as compared with 30 vessels of 15,542 tons in the 








— year and 26,013 tons in 1898; so that there 
as been a great falling-off, largely due to the closing 
of the works of Messrs. Scott and Co., of Kinghorn. 
Table XIII. gives the number, tonnage, and indicated 
horse-power of vessels produced in 1900, and the ton- 
nage for the two preceding years. Messrs. Ramage and 
Ferguson, Limited, have been much busier than in 1899, 
and of their five vessels two were steam yachts of 993 
and 90 tons 5 agen d ; while a steamer of 4159 tons 
was built. e horse-power given in the Table is 
nominal, the firm preferring this computation. The 
Grangemouth Company built two 1800-ton steamers 
for Chine : an 1850-ton steamer for Russia; and two 
small vessels for British owners. This total is rather 
less than in preceding years, but they have now a yard 
also at Greenock on the Clyde. Messrs. Hawthorn, 
Leith, include a yacht—the Waturus, of 674 tons and 
1200 indicated horse-power, for H.I.H. the Archduke 
Carl Stefan, of Austria—and two drifters for Yarmouth, 
an average  agrrmegn ; and they have a tug steamer 
building, while they have been very busy with repairs, 
&c. Messrs. Menzies include a fishing boat, a tug, and 
a small steamer for Para. Messrs. 
Mr. J. Miller’s boats were fishing craft ; while Messrs. 
Cran’s vessel was a small wooden yacht for Russia ; 
but the firm, as well as Messrs. Morton have been busy 
with marine engineering work, as shown in the Table. 


TABLE XIII.—Shipbuilding on the East Coast of Scotland. 


1899. | 1808. 





1900. 





Name of Firm. 








No. Tons. |1.H.-P. | Tons. | Tons. 
Forth. | 
ry and Ferguson,| | 
Leit a os ol 5 | 9,017 1380* | 3,029 | 10,267 
Grangemouth Company, | | | 
Grangemouth .. --| 5 6,760; — | 7,689 | 8,050 
Hawthornsand Co.,Leith, 3 806 | 1480 1,633 _ 
Menzies and Co., Inver- | 
keithing.. .. ..| 3 632 | 1185 | 120! 994 
J. Weatherhead, Eye-; | 
Gk oc al | oe — — = 
J. Miller, St. Monance 7 555 225 _— _ 
Cran and Co., Leith ..| 1 | 22 1495 20 680 
. and H. Morton and 
Co., Leith se — —_ 300 2,50)4 1,550¢ 
Dundee. | 
Caledon Company --| 6 | 11,682 8100 4,957 | 6,232 
Gourlay BrothersandCo.| 4 6,840 | 6750 | 10,230 | 6,700 
Dundee Company | 4] 8,167 _ 2,722 | 1,38 
Cooper and Greig _ os 2880 | 2,850f; — 
Aberdeen. | | 
Hall, Russell, and Co. ..! 17 = 4,204 6260 8,954 | 4,080 
J. Duthie, Sons,and Co. 18 3,102 | — 2,000 | 2,154 
A. Hall and Co. .. »at, 1,075 | 2230 | 1,019 1,215 
J. Lewis and Sons — 300 ll = _ 


t Indicated horse-power. 


* Nominal horse-power. 


The three firms in Dundee built 14 vessels, of 21,639 
tons, as compared with 19 vessels, of 17,909 tons, in 
the previous year, and 14,240 tons, in 1898; and in 
the three years ending 1899 the average was nearly 
22,000 tons, so that this year’s is a very satisfactory 
output. This year there are two vessels over 5000 
tons to swell the total—one built by the Caledon Com- 
pany and another by Messrs. Gourlay, but the others 
are largely for the coasting trade. All of the Cale- 
don Company’s vessels were for British owners, and it 
will be seen from Table XIII. that the total is much 
higher than in the two preceding years. Messrs. 
Gourlay built a fast twin-screw steamer for the New 
Zealand coasting trade, a paddle steamer for Harwich, 
and an excursion steamer for Morecambe, in addition 
to the large cargo steamer already referred to. The 
Dundee Company built steamers for Germany, Norway, 
and Liverpool, and have on hand the new Discovery 
for Antarctic exploration. In all, there are about 
12,000 tons of shipping on hand at Dundee. 

There are also three shipbuilding firms in Aberdeen, 
and they launched 41 vessels, of 8381 tons, as com- 
pared with 28 vessels, of 11,973 tons, in the previous 
year, and 7449 tons in 1898. The production of the in- 
dividual firms is given in Table XIII.; and it need only 
be said that the vessels were practically all steam 
trawlers for British owners; the only exception bein 
a steamer of 1457 tons, built by Messrs. Hall, Russell, 
and Co. for Aberdeen owners. 


TRELAND, 


The great, characteristic of the Belfast steamers 
continues to be their size ; ten of the vessels launched 
exceed 6000 tons, while two others are over 5000 tons. 
The total number of vessels was only 21, yet the 
total Board of Trade measurement was 131,066 tons, 
giving a very high average. This total is about the 
same as in the preceding year, and it is far above the 
average, and almost double that of ten years ago. 
Messrs. Harland and Wolff, who usually occupy first 
or second place on the list for the United Kingdom, 
have launched six steamers, aggregating, according to 
Board of Trade measurement, 67,845 tons, an average 
of 11,300 tons; while if erections be included, as is 
the practice of some firms, the total becomes 73,897 
tons. A glance at the — figures will show how 
this compares with preceding years : 





eatherhead’s and 





1894. 1895. 1896. 1897. 1898. 1899. 1900, 
Tons - 65,448 58,893 51,316 84,240 67,905 82,634 67,845 
LH.-P. .. 41,800 36,500 61,324 45,850 33,350 66,150 36,300 
The vessels are of the a or intermediate type, the 
power per ton averaging less than 0.5. The list is so 
remarkable that it is worth giving : 


Minnehaha... 13,403 tons, quadruple engines 9300 I.H.-P 
Runic and Suevic 12,580 ,, a ae 6000 ,, 
Commonwealth 12,097 ,, 4-cylindertripleengines7900 _,, 
Devonian -. 10,418 ,, triple engines 5800 ,, 
Galician .. oe CT 9 i 2800 ,, 


The Devonian was the only single screw steamer. 
The firm are building now a steamer of about 19,000 
tons, and amongst: their other work have the ma- 
chinery of a battleship now being built in the dock- 

ards. Messrs. Workman, Clark, and Co., Limited, 

ave built eleven vessels of 56,201 tons and 31,300 
indicated horse-power, but if the tonnage of all 
shelter decks were included, the total would be 62,329 
tons. One of the vessels, the Indian, was of 9121 
tons and 3600 indicated horse-power; another, Me- 
chanicien, was of 9044 tons and 3600 indicated horse- 
wer ; a third, the Irada, was of 8120 tons and 5500 
indicated horse-power; a fourth was 6225 tons; a 
fifth 5960 tons; a sixth (a City liner) of 5350 tons; 
two others were over 4000 tons and two (for Ger- 
many) over 2000 tons; so that, but for a lighter which 
makes up the eleven, the average would be very high. 
The firm built compound engines for a twelfth vessel ; 
all the large steamers had triple-expansion engines, 
and the three largest ships were of the twin-screw 
type. The total is the 5 yet recorded, the pro- 
a for several years being given in the following 
ist : 

1895. 1896. 1897. 
43,723 38,440 24,743 


1898. 1899. 1900. 

Tons .. 53,475 45,018 56,201 
LEP... 32,520 29,950 31,300 
The Londonderry Shipbuilding and Engineering Com- 
pany built four steamers of 7020 tons in the yard on 
the Foyle, which they opened in 1899. The largest 
steamer of 3713 tons was for Bilbao; a second was of 
1387 tons, and the two others were of 960 tons. The 
engines for these were constructed in the Clyde district. 
Messrs. Victor Coates and Co., Limited, engineers, 
Belfast, were busy, although they did not build any 
marine engines this year ; their total indicated horse- 
power was 7500; all engines were of the Corliss type. 


BARROW-IN-FURNESS AND DistTRICt. 


Reverting now to the returns from English firms, we 
take first the works of the Vickers Company at Barrow- 
in-Furness. The tonnage launched is rather less than 
in the previous year, when the total was 27,907 tons 
and 42,500 indicated horse-power ; and the figures 
for preceding years will be seen at a glance in the 
appended Table : 


1894. 1895. 1896. 1897. 1898 1899. 1900. 
Tons - 20,656 25,644 14,654 16,122 24,079 32,672 27,907 
LH.-P. .. 29,550 64,450 34,500 45,800 35,700 34,500 42,510 


The power, it will be seen, in all cases exceeds the tor.- 
nage, which at once suggests the high quality of the 
work undertaken. This year’s return includes the 
Japanese battleship Mikasa of 15,200 tons, with 
engines of 15,000 indicated horse-power, to give a 
speed of 18 knots, in the design of which Mr, James 
Dunn, the naval director of the company, has em- 
bodied several important departures in design, which 
were fully described in ENGINEERING on the occasion 
of the launch (see ENGINEERING, vol. lxx., page 636). 
H.M.8. Hogue is also included. She is a 21-knot 
armoured cruiser of 12,000 tons and 21,000 indicated 
horse-power, and a sister ship, the Euryalus, is in an 
advanced mp of construction. A 30-knot destroyer, 
and an iron sliding caisson for one of the Barrow dockr, 
completes the list. But, in addition to the Euryalus, 
the company have on hand in a forward state the 23- 
knot armoured cruiser King Alfred, of 14,200 tons 
and 30,000 indicated horse-power, along with torpedc« 
boat destroyers and merchantmen: and in view of 
recent additions, the firm will be in a very favourable 
position for undertaking part of the Navy work to 
be given out this year. Meanwhile, it may be 
added that in the department over which Mr. James 
M‘Kechnie, the engineering director, is manager, 
great additions have been made, and many hydraulic 
mountings are now being constructed for the large 
guns for warships and coast defence, along with field 
equipment and shells, so that the establishment will 
be well worth the visit which the Institution of Mecha- 
nical Engineers are to make to it in July, when they 
hold their summer meeting at Barrow-in-Furnesse. 

In the adjoining port of Workington, Messrs. R. 
Williamson and Son constructed three steamers and 
five barges, totalling 2034 tons, which compares well 
with the work of preceding years; whilst Messrs. 
Ritson and Co., Maryport, built nine vessels of 1624 
tons, as com with 1376 tons in 1899, 538 tons 
in 1898, 1 tons in 1897. The highest total for 
several years was 3612 tons in 1896, 


Tue MERSEy, 


As in the Thames, a battleship, when floated, 
swells the Mersey total. In 1899, ELMS. Glory, of 
12,950 tons, was included. Although work was 
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actively prosecuted on H.M.S. Exmouth in Messrs. 
Laird’s graving dock, it fails to influence the total 
tonnage floated, and thus the total is only half what 
it was a year ago—29 vessels of 9162 tons, as com- 
pared with 18,913 tons in the preceding year, 4026 tons 
in 1898, and 8207 tons in 1897 ; but in 1896—a battleship 
year—the total was 25,956 tons. These figures clearly 
indicate that shipbuilding is leaving Liverpool, and but 
for Messrs. Laird’s establishment there would be little 
new work undertaken. Messrs. Laird launched and 
completed two sloops, H.M.SS. Mutine and Rinaldo, 
of 980 tons displacement, and 1400 indicated horse- 
power, to steam 134 knots; two 30-knot destroyers— 
Lively and Sprightly, and three other craft. In addi- 
tio, they supplied the machinery of a battleship, 
H.M.S. Implacable, of 15,000 indicated horse-power, 
now undergoing her trials, and altogether they have 
continued very busy, notwithstanding the fluctuations 
suggested in the following figures : 


1894. 1895. 1896. 1897. 1898. 1899. 1900. 
Tons -- 4,666 6,832 25,956 8,207 1,329 14,584 5,465 
1.H.-P. .. 29,380 27,790 91,450 40,150 10,000 25,000 35,650 


The other builders on the Mersey launched 22 
vessels, of about 3700 tons, as compared with 42 
vessels in the previous year ; and ail were small craft. 
Messrs. J. Jones and Son built 13 vessels, the largest 
being two steamers of 514 tons and 1600 indicated horse- 
power for British owners. Two others were steamers ; 
but the remainder were sailing craft mostly for Brazil. 
The total is 2802 tons, as compared with 19 vessels, of 
2040 tons, in the previous year, and 1857 tons in 1898. 
The firm have several steam vessels on hand, totalling 
2050 tons. The other nine vessels were sailing craft, 
eight of 760 tons, by Mr. J. Pimblott, and one of 135 
tons by Messrs. Ferguson and Baird. 


Tue HvuMBER. 


The tonnage produced on the Humber is less than in 
the previous two years, but is a fair average, although 
only one large vessel—a Wilson liner of 2187 tons— 
was launched. In 1899 and 1898 the total exceeded 
30,000 tons, and in 1896 was 27,818 tons, so that the 
27,312 tons of this year is satisfactory. Of sailing 
craft there were 6285 tons, mostly for fishing ; indeed, 
it may be said that with the single exception we have 
mentioned, all the vessels belonged to this category, 
but rather fewer steam trawlers were built than in the 
previous year—76 against 99 ; and here it may be said 
that these vessels, ranging up to 240 tons, were mostly 
of iron, and thus 0.8 per cent. of the United Kingdom 
only was of iron construction. The Earle Company 
built 10 vessels, eight of them steam trawlers, including 
two for Boulogne, and two others were for the Wileon 
Line; one a steamer, the Claro, of 2187 tons and 800 
indicated horse-power, and the other the Juno, of 
905 tons and 1200 indicated horse-power. New engines 
and boilers were fitted to the Colchester, of 2500 
indicated korse-power. The total for several years is 
appended : 

1894. 1895. 1896. 1897. 1898. 1899. 1900. 
Tors .. 12,580 8,310 18,4x8 4,781 17,915 10,170 4,781 
H.-P. .. 24,875 11,698 29,185 25,840 48,550 31,730 6,810 
The production is the lowest for several years—due to 
financial difficulties, which are likely soon to be settled. 
In addition to the above, the company is engaged 
upon a considerable amount of work for H.M. Navy, 
including the a of engines of 15,000 horse- 
ower with Belleville , er Fs for each of the new 
attleships Formidable and London. New water-tube 
boilers are also being — to four torpedo boats. 

The production of the other firms is given in 

Table XIV.: 


Tasie XIV.—Production of Humber Firms. 
| 














1900. 1899, | 1898. | 1897. 
Ee | | 
\No.| Tors. I.H.-P.| Tons. | Tons. | Tons. 
Cook, _ Wilton, | | | 
and Gemmell, | | 
Hull .. .- 6,148 | 12,155 | 5,243 | 5,633 3,125 
Earle’sCompan) | | | 
Limited, Hul)| 10 4,731 | 6,810 | 10,170 | 17,915 | 4,781 
Cochrane anc | | 
Cooper, Ltd.,! | | 
Beverley ..| 23 3,921 7,664 | 7,453 5,489 3,999 
Schofield, Ha- | 
gerup and) | } 
Dou ght y,| | | } 
Grimsby --| 14| 2,508 4,400 2,100; — == 
Selby Company,' | | 
Selby .. i 2,407 2,900 | 1,765 _- — 
Joseph _— Scarr, | | 
Beverley ..| 13) 2,299 800 | 1,591 — a 
T. Scott and Co., | | 
Ltd.,Goole ..| 7/ 1,800 | 700] $50| 288 462 
Henry Scarr, | 
Hessle - | 8| 1,075 - 1,280 | 1,625 | 1,075 
Watson and 
Bird, Hull | 5 | 1,047 60 | 1,3390| 996 — 
Gemmell, Smith, | j 
nD, Houle 2 436 _ —- | — - 
Small firms ..| 10 | 1,440 | — _ _ ~ 








Messrs. Cook, Welton, and Gemmell, who top the 
list, include steam fishing craft, varying between 160 


and 230 tons. It is the ee output for several 
years. Messrs. Cochrane and Cooper’s return is made 
up of four steam drifters, a water boat, and the 
remainder of trawlers. Mr. Joseph Scarr’s includes a 


floating dock for 130-ton craft, a screw tug, and several i. 


barges and lighters. He has already put into prac- 
tical use his floating dock. Mr. H. Scarr, of the 
Haven Shipyard, has built a screw tug, a 100-ton 
screw steamer, and a gas buoy, as well as barges and 
fishing craft. 

Messrs. Amos and Smith constructed engines for 16 
steamers totalling 6360 indicated horse-power, the 
vessels being built by Messrs. Cook, Welton, and 
Gemmell, and other Hull firms; Messrs. Charles D. 
Holmes and Co. engined 44 vessels, built in Humber 

ards, with the exception of one steamer constructed 
by Messrs. Rickmers, of Bremerhaven. All were be- 
tween 375 and 500 indicated horse-power. Messrs. 
Tindall, Earle, and Hutchinson constructed engines 
for 10 ships—mostly trawlers—and of these four were 
built by Messrs. J. Dathie and Co., of Montrose ; the 
others being built in the district. 


Tue THAMES, 


The production of the Thames fitly indicates the 
differences which must obtain between our aggregates 
and those of Lloyd’s, for the total tonnage recorded by 
the several Thames firms make up 24,212 tons, prac- 
tically all barges, of which Lloyd’s take no cognisance ; 
and yet they must be included, although they do not 
represent the same value as a corresponding tonnage 
of sea-going ships. The vessels constructed number 
158, of which 135 were sailing craft, practically 
all Thames barges, and the total tonnage is 24,212 


tons, of which 17,440 tons are sailing vessels, and bea 


6772 tons steamers—including several torpedo craft. 
The inclusion of a battleship from the Blackwall 
Works of the Thames Iron and Shipbuilding Com- 
pany in any year makes a great difference, as will be 
seen by the following figures. 


1895. 1896. 1897. 1898 1899. 1900. 
Tons aa 6,640 19,601 » 6,054 38,294 13,100 24,212 
L.H.-P. . 189,030 137,815 116,301 140,C00 177,280 83,259 


In 1899, although there were no large warships there 
was quite a fleet of large torpedo-boat destroyers, in- 
cluding nine for Japan. This year work has been con- 
centrated more in bringing two battleships to the 
launching stage, and the Thames Company will soon 
launch two British ironclads, the Duncan and Corn- 
wallis, of 14,000 tons and 18,000 indicated horse- 
power. Again, as regards horse-power, 30 or 31-knot 
destroyers when included greatly swell the total. 
This year only two high-speed destroyers have been 
launched, along with a number of 23 to 25-knot vessels ; 
while Messrs. Humphrys, Tennant, and Co. have 
been busy on engines for ships not yet launched, in- 
cluding H.M.S. Drake, of 30,000 indicated horse-power, 
and also on the speed trials of others, including the 
Japanese cruiser Agama, and the new Royal yacht, with 
which the most satisfactory results were attained. 
The new work included machinery for cruisers built 
at Elswick. The receiver at Messrs. Maudslay’s 
works is carrying out trials on the battleship Albion 
and cruiser Spartiate, but no new work has been 
or will be undertaken ; indeed, the works at Lambeth- 
road have been dismantled. At Messrs. Penn’s old 
works, now owned by the Thames Iron Works Com- 
pany,, the work has principally been on the engines of 
the Dancan and Cornwallis, so that it will seen 
that, although the actual power for vessels launched 
is 83,259 indicated horse-power against 177,280 indi- 
cated horse-power last year, the few large works still 
existing have been very busy. 

Messrs. John I, Thornycroft and Co., Chiswick, 
send the following list of veseels completed and 
building : 

Albatross, destroyer, 410 tons, triple-expansion engines, 
7900 indicated horse-power, 32 knots speed, for British 
Government. : : - 

Stag, destroyer, 321 tons, triple expansion engines, 
5800 indicated horse-power, 31 knots speed, for British 
"Tieaartane, destoaret, 917 tol tig ion engines, 

sugumo, destroyer, ns, triple-expansion en 
5800 iedicated re 30 knots speed, for Japanese 
Government. 

Argus, river gunboat, 130 tons, compound surface- 
condensing engines, 550 indicated horse-power, 13 knots 
speed, for French Government. 

Vigilante, river gunboat, 130 tons, compound surface- 
condensing engines, 550 indicated horse-power, 13 knots 
speed, for French Government. ‘ 

Two tenders to gunboats, 100 tons gross register, for 
French Government. k 

Elly, launch, 5 tons gross register, compound surface- 
condensing engines, 25 indicated horse-power, 9 knots 
speed, for Belgium. : : 

Bedouin, launch, 4 tons gross register, simple non- 
condensing engines, 55 indicated horse-power, 11.5 knots 
speed, for British owner. 

Four first-class torpedo-boats, 165 tons,triple-expansion 
engines, 2850 indicated horse-power, 25 knots speed, for 
British Government. 

Livingstone, stern-wheeler, 60 tons gross register, com- 
pound non-condensing engines, 200 indicated horse- 








power, 10 knots speed, for Dr. G. Guinness, 


One launch, 8 tons gross register, compound surface- 
condensing engines, 40 indicated horse-power, 10 knots 
speed, for Brazilian Government. 

One launch, 8 tons gross register, compound surface- 
condensing engines, 40 indicated horse-power, 10 knots 


ines, 


Two destroyers, 356 tons, Seen en 
indi ots 8 for 


7000 indica‘ horse-power, 31 tons 
Japanese Government. 

The four first-class torpedo-boats for the British 
Government, one of which was launched last week, 
are a new type, of which none have yet been com- 

leted. They carry a load of 42 tops on trial and 

ave to attain a speed of 25 knots. The two new 
Japanese destroyers are similar in most respects to 
the six built last year of the Usugumo class, but are 
larger and 1 knot faster and were fully described in 
ENGINEERING. The stern-wheel steamer is for the 
‘* Regions Beyond Missionary Union,” and is to work 
on the Congo. She will be the largest stern-wheeler 
yet built for missionary work. The — Argus 
and Vigilante, constructed for the French Govern- 
ment, are of the Woodcock and Woodlark type. 
They draw 2 ft. of water and are — by 
Thornycroft screw-turbine propellers. ey were 
sent out to Hong Kong in sections, and are now on 
service in the West river. 

Messrs. Yarrow and Co., Limited, Isle of Dogs, 
Poplar, send the following list of vessels built and 
engined in 1900 : 

Two to o-boat destroyers, 220 ft. long by 20 ft. 6 in. 
— 38 ma 31 knot for a service, s : ‘ 

ive first- O- t. 6 in. lon 
15 ft. 3in. beam ; speed, 97 ae ; for forei Pe . 
Two first-class torpedo,boats, 130 ft. long by 18 ft. 6 in. 
m ; 23 knots ; for foreign service. 

One single-screw steam launch 90 ft. long by 12 ft, 
beam ; for foreign service. 

Three first-c Bho gp merm 152 ft. 6 in. long by 
15 ft. 3in. beam; s , 27 knots; for foreign service. 

Two stern-wheel steamers 86 ft. long by 20 ft. beam ; 
for foreign service. 

Nine barges (shallow draught) 70 ft. long by 10 ft. beam ; 
for foreign service. 

Two Yarrow patent water-tube boilers for first-class 
torpedo-boats ; for foreign service. 

Messrs. G. Rennie and Co., Greenwich, completed 
five steamers, the largest being of 170 tons ; and these, 
with lighters and barges, ae their tonnage up to 
9405 tons and 1290 indicated horse-power. This is a 
larger output than usual, especially in barges and 
lighters, Messrs. A. and W. Robertson, of nin 
Town, built 58 lighters, totalling 6860 tons, 12 o 
them for France. Messrs. Edwards and Co. have a 
varied return: a tug steamer for Hull, three single- 
screw and three twin-screw barges, with a paddle ferry- 
boat for Cairo, a twin-screw steamer for Para, and four 
launches for Colombo—a total of 1697 tons and 459 
indicated horse-power, as compared with 27 vessels of 
1015 tons in 1899; 22 vessels of 829 tons in 1898 ; 
12 vessels of 524 tons in 1897; and 26 vessels of 1050 
tons in 1896; so that the past year’s return is the 
best for several years. Messrs. John Stewart and Son, 
Blackwall, built three barges. Among the work 
on hand in the district may be mentioned the 
following : Messrs. Edwards and Co., a twin-screw 
steamer of 146 tons and 150 indicated horse-power, for 
Para; a canal barge of 100 tons, for London; and 
three lighters of 100 tons, for the British Government. 
Messrs. John Stewart and Son, a new boiler to indi- 
cate 1200 indicated horse-power, for the paddle- 
steamer Laverock, and another to indicate 700 indi- 
cated horse-power, for the steamer Nellie, and also a 
set of triple-expansion engines of 350 indicated horse- 
power ; and Messrs. A. and W. Robertson and Co., a 
twin- screw ferryboat and twelve iron lighters, 


OruER EnGuisu Ports. 


At other ports around the coast there were con- 
structed 238 vessels of 18,195 tons, all of them small 
craft, of which no cognisance is taken by Lloyd’s ; but 
on some of which much profitable work is expended. 
This compares with 230 vessels of 22,026 tons in the 
revious year. Of these vessels launched in 1900, 
{541 tons were for foreign owners. Several of the 
vessels included in the 238 are of interest ; but want 
of space precludes anything but a paesing reference. 
It is of special interest to note, however, that the 
past year has marked a great advance in the 
56-ft. vedette boats carried by British and foreign 
warships, of which Messrs. J. S. White and Co., 
Limited, East Cowes, have |made a speciality. The 
usual of 16 knots has m exceeded b 
24 knots in four of Messrs. White’s boats, built 
for the Japanese Government to the order of Messrs. 
Armstrong, Mitchell, and Co., the speed on official 
trials having been 184 knots, with a power of 320 
indicated horse-power. The weight of the machinery, 
with steam up, was 8 tons. One of these ‘‘special ” 
boats did a mean speed of 19} knots on a builder’s 
trial. This is said to be a record which will stand 
good for some time for a egens serviceable boat of 
the dimensions—56 ft. on the water-line, 9 ft. 6 in. 








extreme breadth, 5 ft. 3 in. deep. The business of 
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TOKYO CITY WATER WORKS. 








(For Descr‘ption, see Page 140.) 
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Fig. 12. Intake or Canal. 


Messrs, White in connection with steamboats for the 
Navy commenced some forty years ago, so that the 
development from boats of 12 knots speed up tu 19} 
has occupied nearly half a century. 

Glancing at the returns sent us by the respective 
builders, we begin with Great Yarmouth, where 
Messrs. Fellows and Co., Limited, built a passenger 
steamer of 46 tons, and two wooden fishing steamers, 
one 57 and the other 61 tons ; Messrs. Chambers and 
Colby, Lowestoft, built a yacht of 53 tons, and nine 
steam drifters, for fishing with the net. These vessels 
are of about 60 tons, and were engined by Messrs. Elliott 
and Garrood, Beccles. This gives a total which about 
equals that of the previous year. Messrs. J. and H. 
Cann, of Harwich, built fora local firm a ww barge of 
79 tons. Messrs. Forrestt and Son, Limited, Wyven 


08, 


|have been very busy, their output totalling 1225 
itons, exclusive of rowing-boats, as compa with 
800 tons in the previous year. The return includes 
| six vedette boats of 15 tons, and 200 horse-power, 
| three Admiral’s barges, three small twin-screw pas- 
/senger boats, and various small craft, and bridging 
pontoons for the War Office. Messrs. Stow and Son, 
of Shoreham, built an auxiliary schooner pleasure 
yacht of 32 tons, with quadruple-ex ion engines and 
water-tube boilers, and a centreboard yawl-rigged wood 
yacht of 14tons. The total 46 tons compares with 68 in 
| the previous year. Messrs. George and Thomas Smith, 
Rye, built two sailing coasting barges and a sailing 
trawler, making 230 tons, as — with 54, 142, 
165, and 234, tons in the four pr ing years, and they 
have on hand a barge and a trawler. Messrs. Vosper 











Fig, 13. Overriow or CANAL. 


and Co., Limited, Plymouth, built seven launches, the 
largest, 55 ft. in length and of 70 horse-power, being 
steam driven, while the others had oil motors. In 
addition to the machinery for these, five other sets 
were constructed so that the production was well up 
to the average of recent years. 

It has been a busy year at Cowes. Messrs. J. S. 
White and Co. produced 26 vessels of varied type, 
several pinnaces to which we have already referred, 
a 255-ton pleasure craft, life-saving boats, &c., the 
total tonnage being 947 tons, as compared with 954 
tons, and 1190 tons in the two previous years. Messrs. 
C. Sibbick and Co., Limited, fon built 13 wooden 
sailing boats of 132 tons, varying from 20 tons down- 
wards, as compared with 153 tons and 128 tons in the 
preceding years; they have as manv on hand now, 
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Messrs. W. White and Sons built a steam yacht and 
five launches, an average production. At Southamp- 
ton extensive repair work has been carried on. Messrs. 
Mordey Carney, Limited, who occupy the Woolston 
Works, built 14 vessels of 2015 tons, the machinery 
output being 2287 indicated horse-power. There is 
included a twin-screw steamer for China, a paddle 
steamer with oscillating engines for the Solent, three 
tugs, a floating bridge, a steam launch, and severat 
barges. This firm has done much work in fitting the 
transports for South Africa. Messrs. White Brothers, 
Southampton, built seven yachts of 223 tons, one of 
them a steam vessel and the others sailing craft—the 
largest a schooner of 70 tons. 

Continuing along the South Coast, we have Dart- 
mouth, where Messrs. Simpson, Strickland, and Co. 
have been busy ; and Messrs. Philip and Son, of the 
same port, built seven vessels of 106 tons, and engined 
nine vessels, several of them Admiralty boats, the total 
horse-power being 410. The firm have a large amount 
of work on hand. Mr. Sidney J. Dewdney, Brixham, 
South Devon, built a ketch trawler and two yachts, 
totalling 133 tons, against 85 tons; the Teignmouth 
Ship and Yacht Company, Limited, two small yachts ; 
Willoughby Brothers, Limited, of Plymouth, a water 
tank vessel, of 390 tons and 300 indicated horse-power, 
for the Royal Dockyards, and they have a similar 
vessel on hand; Mr, W. H. Lean, of Falmouth, a 
schoouer of 98 tons, with a tug steamer on hand; and 
Messrs. Kitto and Son, Porthleven, Cornwall, four 
steam trawlers, and four sail fishing boats, the total 
being 520 tons, as compared with 139 tons. 

Shipbuilding grows but slowly on the Bristol 
Channel, the total for 1900 being 24 vessels of 3899 
tons, the most of them barges and lighters; but several 
firms report that they have been busy with repairs. 
The Port Talbot Dock and Shipbuilding Company, 


TOKYO CITY WATER WORKS. 


Water was first brought into Tokyo from different 
sources by canals and wooden pipes about 200 years 
ago, during the Tokugawa Dynasty. The new system 
of water supply, which is illustrated on pages 139 
and 146, is the result of much deliberation on the 
part of the City Council, and is all based upon the 
most approved foreign practice. The district sup- 
plied with water is the whole of Tokyo City. At 
present the population is about 1,200,000, and the 
water is provided for 1,500,000, giving each person 
4 cubic feet per day, but, with very few alterations, 
should the population reach 2,000,000, the works can 
be so arranged as to meet the greater demand. The 
source of the supply is the Tama River, which gives 
very pure water, suitable for a large city. 

The Settling Tanks.—The water from the new canal 
runs into these. There are three tanks with a total 
capacity of 9,000,000 cubic feet of water: that is to 
say, they can supply 1,500,000 people for 1} days. 
These tanks are each 720 ft. long by 340 ft. wide and 
20 ft. deep, and there is spare ground, should it be 
found necessary to increase their number. The tanks 
were a little over four years in building. 

Filter Beds.—The water is brought from the tanks 
into sand filters, shown by Figs. 2 to 7, on page 146. 
The maximum rate of filtering is 10 ft. in 24 
hours. The filter area is 600,000 superficial feet 
divided into 14 beds, each of which is 258 ft. 














Water Pipe Accessories.—There are 2250 sluice 
valves, large and small. There are 263 waste water 
meters. These latter, on special occasions, can be 
used as fire hydrants. There are also 3442 fire 
hydrants, and in different parts of the city there are 
air and water pressure valves. The large-size sluice- 
valves, air-valves, and ssfety-valves were imported 
from abroad; the smaller sizes, together with the 
hydrants and waste water meters, were made in Japan. 

Cost.—The estimated cost of, the whole work was 
8,500,000 yen (about 850,0007.) This amount has been 
nearly all expended on the work to date. City Water 
Works Bonds have been issued from time to time to 
raise the money. Their face-value is 100 yen, bearing 
6 per cent. interest. Some have been issued above 
par; the latter issues were at 95 yen; they are re- 
deemable within 30 years from date of issue. The 
Imperial Government made a grant of 2,942,000 yen to 
the water works for the purpose of paying interest on 
bonds. This amount was not paid down in one sum, 
but is received at the rate of about 150,000 yen per 
year. The water works are not subject to any land or 
other tax. 

At present about 20,000 houses are using the water, 
and it will be some time before all the applicants can 
have it laid on. j 

House Fittings.—All of the brass water fittings have 
been made in Japan, and at least half of the lead piping 
used has teen manufactured in Tokyo. 

Charges for , Water to Consumers.--These vary 
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Limited, built two water barges for the French NGS 
Government, a hopper barge for the Port Talbot 


Railway Company, and a lighter for Liverpool. No 

















propelling machinery was provided for any of these. 
Messrs. C. H. Walker and Co., Limited, Sudbrook, 
built three vessels of about 440 tons and 400 indicated 
horse-power for British owners, against four in the 
penne year. Messrs. Mordey, Carney, and Co., 
4imited, at their Newport yard, built two steam 
vessels of 45 tons and 180 indicated horse-power, 
with five sailing boats varying between 104 and 120 
tons. The total 638 tons compares with 1200 and 582 
tons in the two preceding years. 

The Lytham Shipbuilding and Engineering Com- 
pany built fourteen vessels of 665 tons, the largest 
a steamer of 250 tons for Preston, and the most in- 
teresting probably three stern-wheel steamers. Their 
total compares with 1092 tons in the previous year. 
Messrs. Allsup and Co., Limited, Preston, built a 
lightship for the Irish Lighting Commissioners, and a 
235-ton and 450 indicated horse-power steamer, the 
Lord Roberts, for Great Yarmouth. 

We have also returns of engine production from 
Messrs. Plenty and Son, Limited, Newbury, who con- 
structed engines for steamers built by other firms, the 
total power being 3897 indicated horse-power ; from 
Messrs. D. B. McCallum and Sons, Limited, who 
shipped abroad four sets of compound engines of 1100 
indicated horse-power ; and from Messrs. W. Sisson 
and Co., Gloucester, who completed eight sets, of a 
total of 533 indicated horse-power, four for tugs and 
the others for launches. 








Puysica. Socirty.—At the ordinary meeting, held 
January 25, Mr. T. H. Blakesley, vice-president, in the 
chair, it was decided to forward a note of condolence to 
His Majesty the King. The ordinary business of the 
meeting was postponed. 





Lorp ARMSTRONG.—We have received from the New- 
castle Daily Journal a copy of a portrait of Lord Arm- 
strong, which they are publishing. It is from a photo- 
graph by Mr. John Worsnop, of Rothbury, and is a 
capital example of autogravure. The likeness is exceed- 
ingly good, while the attitude is characteristic and 
natural. The print, apart from the margins, is 8} in. 
by 54 in., and is well worth framing. 





Tue UniversaAL Execrrica, Directory (J. A. 
Ber y’s).—The twentieth edition of this well-known and 
reliable directory has just been issued by Messrs. H. 
Alabaster, Gatehouse, and Co., t, Ludgate-hill, E.C., at 
7s. 6d. It is, as its name suggests, a record of names and 
addresses of all firms associated directly and indirectly 
with electricity and magnetism (1) on the Continent, (2 
in America, North and South, (3) in the Colonies, an 
(4) in Britain. Under each of these headings the firms 
are classified alphabetically and also under the particular 
articles produced, while in the case of Britain the firms 
are arranged according to cities and towns. The tele- 
graph addresses and ont a numbers are given in each 
case. There has naturally been a large increase in the 
number. The British alphabetical section now comprises 
about 10,656 distinct names—the Continental 9240, the 
American 6160, and the Colonial 2530, making a total of 
28,586, approximately 2189 names of individuals and firms 
more than were contained in the book for 1900. 
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long by 168 ft. wide and 9 ft. deep. There are, 
besides, four spare beds for use. 

Storage Reservoirs.—These are situated at Yodo- 
bashi, Hongo, and Shiba. Each reservoir (see 
Figs. 8 and 9, page 146, and Fig. 10, annexed) is 
divided into two parts, and has a brick roof to prevent 
refuse and dust from polluting the water, and also to 
keep the sun’s rays from causing vegetable growth. 
The reservoir at Yodobashi took a little over five 
years to build. After working at that of Hongo for 
two and a half years and nearly completing it, it was 
found that the ground was not altogether suitable, 
and it was decided to stop work, and give it a 
lengthened trial ; but as nothing untoward happened, 
the work was resumed, and completed about six years 
after commencement, The Shiba reservoir took a 
little under three years to finish. Views of the inlet 
to the canal and of the overflow from the reservoirs 
are given in Figs. 12 and 13, on e 139. 

The water is delivered to the high-lying districts 
by pumps from the Yodobashi Station, and for the 
lower parts of the city it flows by gravitation to the 
Shiba and Hongo reservoirs, whence it is distributed 
by the same process. Thereare four pumps at the Yodo- 
bashi Station, one of which is spare. Each pump has 
306 horse-power, and its utmost capacity is 1,000,000 
cubic feet of water for 24 hours. The head is from 
80 ft. to 100 ft. A view of the pumps at the Yodobashi 
Station is given in Fig. 11, om pase 139. When three 
pumps are at work, there will be six boilers in use 
and six additional spare ones. There are two sets of 


Green’s economisers. These pumps were ordered from | p. 


the Kawasaki Dock and Engineering Yard, Kobe, in 
June, 1892, and were erected and finished in place 
March, 1897. There is a 25 horse-power dynamo and 
engine for the electric lighting of the Yodobashi 
works and pump-house. 

Cast-Iron Water Pipes.—These are from 1100 milli- 
metres to 100 millimetres in diameter, twelve diffe- 
rent sizes in all, with a total length of 525,000 yards. 
With the exception of some of the straights and 
specials, the pipes were imported from Belgium and 
Great Britain, and about 15,000 tons from Scotland. 

Pipe Laying.—Pipe laying was commenced in Sep- 
tember, 1894, but was much delayed because of the 
trouble with the Japan Foundry Company. The pipes 
from Belgium were the first of those ordered from 
abroad in 1895 to arrive. The work ren: them was 
continued as the pipes from abroad gradually arrived. 
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to circumstances. For a household with 


accordin 
one tap for five people, the charge is 5 yen (say, 10s.) 
per year, for every extra five people two additional 


yen. For six households combining to use one tap in 
common, the charge is 8 yen per year, and 50 sen (say, 
ls.) extra for every additional household. 

Water can be taken by meter, and the meters 
either rented from the water works or privately 
owned. In the former case the rent is from 3 yen 
per year for a 12-millimetre meter to 75 yen for one 
of 250 millimetres in diameter. In the case of 
privately-owned meters, charge is made for testing 
each meter of from 1 to 15 yen, according to size. 
The charge for water by meter is 44 yen for users of 
up to 100 cubic metres. per month and 44 cents for 
every extra cubic metre. 

Professor Nakajima Yeji is the engineer who has 
been responsible for most of the work. He is a pro- 
fessor in the Imperial University, and has been 
allowed by the University to take the construction of 
the water works under his care. 





Moror Bicycis.—At the meeting of the Society of 
Arts, to be held in their rooms, John-street, Adelphi, on 
Wednesday evening, the 6th inst., a r on ‘‘Some 
Experiences with Motor Bicycles” wi read by Mr. 
Joseph Pennell. The paper will be illustrated with 
lantern slides, and by an exhibition of motor bicycles, 
including among them the Werner, Singer, Bluhm, 
Derwent, and Holden machines. The Society will be 
glad to receive specimens of other motor bicycles for 
exhibition on the above evening, and the Secretary will 
pleased to send invitations to the meeting to any 
person who has had actual experience with such machines. 





British Fire Prevention ComMITTEE—DxEscriPprions 
or ImporTANT Fires.—Many inquiries having reached 
the offices of the British Fire Prevention Committee, 
whether further im t conflagrations abroad could 
not be made the subject of special publications or papers 
in the same way as the Charity Bazaar fire at Paris, and 
the Horne Building fire at Pitts , U.S.A., have already 
been dealt with, the executive have decided to issue 
authentic illustrated descriptions of the Comédie Frangaise 
fire at Paris and the Windsor Hotel fire at New York, 
in respect to which valuable notes and photographs have 
for some time in their ion. Both descrip- 
tions will be issued during the Spring, and, as only a 
limited edition will be printed_for aves. Fon of the Com- 
mittee and the public authorities, non-members requiring 
copies should apply, at once to the assistant secretary, 
1, Waterloo-place, Pall Mall, S.W. 
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THE GLASGOW ELECTRIC TRAMWAYS 
ENGINES. 


Tue placing of the contract for the engines to 
supply motive power created, as our readers will 
remember, a good deal of stir about eighteen months 
or £0 ago. The proposal was to order the engines 
from the E. P. Allis Company, of Milwaukee ; but this 
suggestion was met with a determined opposition at 
home. Without again entering into the details of 
this controversy, it is sufficient to say here that of the 
four sets of engines it was decided to order two from 
the E, P. Allis Company and two from Messrs. J. 
Musgrave and Sons, Limited, of Bolton, thus splitting 
the contract between English and American makers. 

By the courtesy of the latter firm, we recently had 
an opportunity of inspecting one set of the Lancashire- 
built engines, which were then fast approaching com- 
pletion. We found them almost entirely erected in 
the fine new erecting house which has been built and 
equipped especially for the work. The shop is a sub- 
stantial iron and brick building 80 ft. 3 in. long, 58 ft. 
wide, and 41 ft. high from the floor .to the roof 
principals. The erecting pit, which occupies the 
main area of the building, is 65 ft. 3 in. long, 
37 ft. 6 in. wide, and 15 ft. deep. A 60-ton rope- 
driven traveller has been installed, and commands a 
height of 43 ft. from the pit floor. The total height of 
engines now being erected is 35 ft. 

In this spacious pit the engines in question stand. 
They are of the vertical inverted, direct-acting, three- 
cylinder, two-stage compound, condensing type, with 
massive cast-iron A standards and Corliss valves. 
They are to exert 5000 horse-power as a maximum, or 
4000 horse-power at normal load. The cylinders 
are: High-pressure, 42 in. in diameter two low- 

ressure, each 60 in. in diameter ; all of 5 ft. stroke. 
ach cylinder is placed on its own standards, the 
high-pressure engine at one end, with a single web 
overhung crank, then the two low-pressure engines, 
and beyond that the flywheel and dynamo, which will 
be driven direct in line with the crankshaft. The 
steam pressure will be 150 Ib, and the revolutions 75 
er minute, the electrical output being 2500 kilowatts. 
he total weight of this set of engines is over 750 tons. 

The bedplate is of iron, and is in five castings, com- 

rising three main parts and two distance pieces. These 

ave been machined and fitted together in position. 
In order to hold them more securely to each other, 
projections have been cast on the inside, so that 
annular recesses can be sunk on the outside of the bed- 
plate, thus leaving a circular boss, half being on one 
casting, and half on the adjoining part. On these 
bosses there will be shrunk massive steel rings, 
when the engine is finally erected at Glasgow. 
The total wei fat of the bedplate is 140 tons. The 
three standards are each in two massive iron castings, 
the heavier side, which carries the slipper guides being 
19 tons and the other side 17 tons each. The holding 
down bolts to the standards are six to each, besides 
steady pins. They are 4 in. to 44 in. indiameter. The 
pr ok nome crank, as stated, is single-webbed, the 
other two cranks being naturally double-webbed. The 
crankshaft is built up, the webs and crankpins being 
forced on by hydraulic pressure in the usual way. 
The cranks are balanced, the balance weights being 
solid with the webs, each forming a triangular forging 
of steel. The shaft is in two pieces, the larger of 
— weighs 52 tons and the other 30 tons, or 82 tons 
in all. 


The main bearings consist of two of 22 in. in dia- 
meter by 36 in. long, then two of 24 in. diameter by 
36 in. long, then one of 32 in. in diameter and 64 in. 
long, and an outer bearing of 30in. in diameter by 
48 in. long. The generator and flywheel are between 
the two latter bearings. The high-pressure crankpin 
is 14 in. by 14 in., and the next low-pressure crankpin 
is 18 in. in diameter by 14 in. long, and the one nearest 
the flywheel 22 in. in diameter by 14 in. long, the 
larger piece of the shaft, carrying the flywheel, is 
bored with a 12-in. hole. The other parts have 7-in. 
holes and 8-in. holes. The shaft forgings have 
been supplied by Messrs. Firth, of Sheffield, and 
by Messrs. John Brown and Sons, Sheffield. The 
piston-rods are all 9-in. in diameter, and the 
pistons are of steel, having Ramsbottom rings. In 
order to reduce clearance, the pistons work to within 
three-eighths of an inch of the cylinder ends, and 
for this purpose, and to present less heat-absorbing 
surface, the piston surfaces and the corresponding 
cylinder ends have been carefully machined. Projec- 
tions are also cast on to the pistons to fit into the 
cylinder ports when the piston is at the ends of the 
stroke. It will, of course, be understood that the 

rts are at the ends in the cylinder covers. The cy- 
inders are each made up of five castings, of which 
the main part is a plain cylinder, the steam and ex- 
haust passages in two other castings that form the top 
and bottom. The rubbing surface is all in the central 
casting, but the projecting part of the piston enters the 
top and bottom castings so as to prevent undue clear- 
ance, The crossheads are of forged steel, with cast- 
fron slipper guides and white metal shoes, The 





main bearings are also of white metal, and have 


water service throughout. The guides are on one 
frame only, 

The valves are of the Corliss cylindrical type with 
Musgrave trip motion, and pir by eccentrics from 
the main shaft, the eccentric rods being attached to 
rocking levers carried by crosspieces on the A-frames. 
The valves are double-ported both for steam and ex- 
haust, so that a small motion effects the admission 
and eduction of steam. For normal full load the high- 

ressure cut-off will be at four-tenths of the stroke. 
ere are two centrifugal governors bolted to the bed- 
plate near the high-pressure engine standard, and 
driven from the crankshaft by cotton rope. A 
larger one which regulates the cut-off and thus acts 
as an automatic expansion governor, is of the cen- 
trifugal type, and will run normally at 154 revolu- 
tions per minute. It is connected to the trip motion 
of all three cylinders by rods, shafts, and levers, so 
that it governs the admission of both high and low- 
pressure engines. The smaller governor is an emer- 
gency governor and is run at 200 revolutions per 
minute, also by a rope from the main shaft. It is only 
intended to come into use if the main governor fails, 
and is connected to a special cylindrical shut-off valve 
which stops the supply of steam to the engine entirely. 
This valve is of the piston type with gridiron ports so 
that a small movement closes it. Being balanced by a 
weighted lever it acts quickly and needs very little 
power toclose it. The steam then remains shut off 
until the valve is opened by hand. 

There is fitted to the side of the engine a reheater 
or steam receiver. It consists of a cylinder of boiler 
plate about 3 ft. 6 in. in diameter and 8 ft. long over 
the tube plates. It is similar in design to a surface 
condenser, 1} in. tubes being expanded into tube 
plates at each end. Through these tubes steam at 
boiler pressure passes, whilst the exhaust from the 
high-pressure cylinder passes into the cylinder among 
the tubes, and is thus reheated. Passing through the 
centre is a 5-in. pipe, by which steam may be taken 
from the boiler aieect to the low-pressure engine ; 
but being brought down to 50 lb. pressure to the square 
inch by means of a reducing valve. The object of 
this is to act as a by-pass, co that the engines can be 
started again should they stop on the high-pressure 
crank centres. The high-pressure cylinder is jacketed 
with steam at boiler pressure. The other cylinders 
are not jacketed. 

The flywheel, which is of the ordinary type, and 
does not incorporate with the generator, weighs 145 
tons, of which 90 tons are in the rim. It is built 
up in segments, with separate arms. The boss is 
keyed on the shaft, and the arms are keyed into the 
boss. The segments of the rim are bolted to the arms, 
and are connected with each other by dowels and 
cotters, The metal is a semi-steel. 

It is satisfactory to know that, at any rate, two 
sets of these important engines have been made in 
this country after all, and Messrs. Musgrave are to be 
congratulated on the manner in which they have 
turned out the work. We hope to publish illustra- 
tions of the engines at a later date, and further parti- 
= after they have been erected in position and 
tried. 





CANDLE AND SOAP MANUFACTURE AT 

; THE PARIS EXHIBITION. 

In the French Section of the recent Paris Exhibition 
the firm of Fournier, of Saint-Denis, showed a con- 
tinuous machine for moulding candles, in which the 
moulds are arranged on a circular plate, and the 
mechanism which drives out the candles when they are 
cooled down, is fitted underneath. This is obtained b 
a rod carrying a plate on which the plungers are fitted. 
Fig. 1, page 142, is a vertical section through the centre 
of the machine; to the left can be seen a moulding set, 
the plungers of which are in their lowest ition. 
If the left side of the figure be considered it will 
be seen that shaft marked 1 driven by the engine 
acts through a pinion 2 on a rack 3 placed 
round the + 4, which is thus given a continuous 
rotary motion. A sector 5, fitted on the circular rack, 
forms a cam which gives the following action: The 
20 plungers 6, of one set, are carried by a plate 7 fitted 
to a rod 8, provided with a small friction roller that is 
raised at the right moment during the course of the 
— by sliding on the revolving cam 5. The 
owering of the rod 8 and of the plunger 6 is obtained by 
the action of the counterweight A. The lower limit 
of travel varies according to the _— of candles to 
be made ; the travel is regulated by t 
can be adjusted at the Kor height on rod 8, and by 
butting against plate C, the plungers are held in a suit- 
able position, inside the moulds. When the moulding 
operation is complete, the plungers push the candles 
out of the moulds; a horizontal surface on the cam 
keeps the plungers up, and the rotary action continuing, 
they descend to their former position in the moulds, 
and a second operation is proceeded with. Round 
each group of moulds 16 are boxes 17, which are 
successively filled with hot and cold water. Before 
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filling, the moulds have to be surrounded by hot 
water. When they are filled, the hot water is re- 
placed by cold, to hasten the hardening and cool- 
ing of the candles. The machine contains a water 
distributor that works automatically in the following 
manner: A pipe 18 delivers hot water in a distri- 
bution chest 19, the hot water being supplied to the 
top space 20. A plate 21 is made to turn by the 
transmission 30 to 34, the plate being perforated with 
holes 37 that correspond with the piping 38 to 48, the 
latterdelivering at intervals in the chest 17 surrounding 
the moulds 16. When the revolving plate 21 closes the 
opening 38, the hot water cannot flow to the chest 17. 
The shaft 30, continuously revolving, also works the 
distribution plate 39 of a similar distributor 40, to which 
the cold water piping is fitted 41; the pipe 42 
takes the cold water through the junction pipe 43 
to the same chest 17, The pipes for the outiet of 
each compartment, end in a circular trough D, keyed 
on the revolving shaft E. The trough is divided into 
a number of compartments, according to the various 
temperatures of water used. Three compartments 
have been provided, for hot, lukewarm, and cold 
water; each one is fitted inside with a projection 
that raises the valve F at the end of the exhaust pipe 
G, thus emptying the compartment. The pipes H of 
the feed overflow of each chest end above these com- 

rtments. The various divisions of the circular trough 
D empty through pipe K into circular runners 
L, L’, L’; the water is then pumped up to the top 
of the machine. The whole of the water used is, 
therefore, saved separately, according to its tempera- 
ture. 

Fig. 3 shows the valve F on a larger scale. It con- 
sists of a box N inside which a flap O oscillates fitted 
to a rod P; the pressure of the water in the chests 
forces the valve on its seat until roller Q, at the end 
of the rod P, is raised by one of the projections in the 
trough D above mentioned. 

The machine works as follows: The driving shaft 
is thrown in gear, the cam starts its continuous 
revolving action, as does also the double distribution 
device for hot and cold water, the plungers of the 
left-hand chest being in their lower position, as shown 
on that part of the section, Fig. 1; at this period 
hot water flows through the conduits 38 and 48 to the 
chest 17. Stearine is then poured in the moulds in 
the centre of which is placed the wick in the ordinary 
manner, the hot water immediately flowing out of the 
chest, which is afterwards filled with cold water, 
through pipes 42, 43, and 48. During the time 
required to harden the candles, the horizontal 
of the cam maintains the plungers in their lowest 
position; the plungers then lift the candles from the 
moulds and hold them up until they are removed 
by the swinging device 44, By acting on handle 45 
the shaft 46 is made to turn round, the shaft being 
fitted with recesses that take the points of the candles; 
it is then only necessary to cut the wick to remove 
the candles from the machine. 

Mr. Doucet exhibited a spherical digester fot 
saponification ; this is of improved design in that the 
number of joints is reduced to a minimum, and the 
liquids are given an energetic stirring action in the 
course of the process. In the digester is a stirring 
machine that revolves at a very high speed; the 
apparatus can give complete saponification after three 
or four hours under pressure. 

Mr. Petit exhibited a scheme for a new method of 
saponification, with which he claims to be able to 
obtain 82 per cent. of concrete matter and 18 per cent. 
oleic acid. The firm MM. Morane Ainé had a very good 
show, containing the whole series of machines of which 
they have made a speciality : moulding, cutting, polish- 
ing, marking machines, &c, 

The firm MM. Morane Jeune also exhibited various 
machines used in candle-making, among which was a 
new kind of hot press. The Exhibition contained very 
fine shows of manufactured —_— of the following 
firms among others : Messrs. Cusemberche ; the Société 
des Glycérines Distillées ; Messrs, Ruch ; the Société 
des Glycérines Pures ; the Stéarinerie and Savonnerie, 
of Lyons. 

The manufacture of toilet soap consists, as is 
generally known, in cutting up ordinary soap; after 
the addition of scents and colouring ingredients, 
a certain proportion of dry soap is worked up in the 
mixture, under granite rollers, the material being 
divided mechanically on leaving the grinding machine, 
Another machine presses the material into cakes. As 
a whole, the candle and soap industries exhibited 
largely ; the exhibits showed the progress that has 
mn made, and this is more especially evident in the 
application of machinery. 

Foreign Sections. —In these the Russian and Dutch 
Sections were of special interest as regards candle 
manufacture. The firm of Shukoff had a remarkable 
exhibit of raw and intermediate products and finished 
goods ; it contained also a complete series of the oils 
used, of stearine, of oxystearic acid, besides a fine 
sample of oleic acid and various apparatus for 
analysis. The firm Krestavinkoff had a very good 
show of soap, stearine, and candles, A large portion 
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of the entrance portico of the Russian Section, includ- 
ing the columns, was of stearine. 

The Dutch stearine works covered a very large 
space in which the products were arranged with 
very great taste. The centre piece represented a 
pron made of stearine, on each side of which 
were placed interesting exhibits. As worthy of 
notice, may be mentioned the show case of the firm 
Dekker (soap, Holland); a soap base-moulding in 
the Norwegian Section ; several shows in the Rou- 
manian Section; the Toledo soap exhibit, Spain ; 
the soap exhibit of the firm Kilhauser, Austria ; and 
last, but not least, the British display of Messrs. 
Field, Lever Brothers, and Pears, and the admirable 
shows of Price’s Patent Candle Company, Limited, 
and of the Standard Oil Company. 

A few words may be whol Save on dyeing material 
and coal-tar products at the Exhibition. 

Though these products have as yet hardly left the 
domain of analytical chemistry, they formed an in- 
teresting collection. 

The bie Parisienne d’Kclairage and de Chauflage 
exhibited several samples of liquid taken from gas 
works, of mixtures of tar and ammonia, of heavy and 
light oil, of anthracene, &c. The Cie Parisienne des 
Asphaltes had a similar show. In the exhibits of 
Messrs. Lasailly and Bichelors, coal-tar distillers, 
could be seen a special paint, ‘‘coaltarine,” the 
numerous uses of which were well illustrated. Messrs. 
Brigonne and Naville showed the organic products 
that come from coal-tar, namely, various benzenes, 
toluene, aniline, various toluidines, also dimethyla- 
mine, naphthaline, nitronaphthaline, &c. The Société 
des Matiéres Colorantes de St. Denis had four fine 
exhibits of the various phases in the manufacture of 
dyeing material, starting from a block of coal. This 
formed a very complete and very interesting show. 
The Société Chimique des Usines du Rhéne produced 
an interesting novelty in the shape of artificial indigo. 
Samples of cloth dyed with natural indigo, and others 
dyed with the artificial product, showed that the 
latter fade very much less than the former. This 
exhibit contained also samples of the most current 
raw chemicals and various series of different dyes. 

In the Foreign Sections, Germany exhibited acomplete 
series of dyes, from the raw material to the most diver- 
sified derivative products, among others, aniline, tolui- 
dine, phtaleine, sulphocyanine, anidoazobenzol, ami- 
deazotolnol, oeazine, thiazine, induline, &c.; also cloths 
dyed with the various chemical products. 

Without entering into technical details, we may 
add that artificial indigo is obtained by two methods 
~-the Badische Anilin und Soda Fabrik starts from 
naphthaline, while the Société Chimique des Usines du 
Rhone starts from toluene. In both cases it is claimed 
that a good and a durable dye is obtained. 





Fow.er’s ELecTRIcAL ENGINEERS’ YEAR-Book, 1901.— 
This annual is issued at 1s. 6d. net and 2s. 6d. net, accord- 
ing to binding, by the Scientific Publishing Company, 
63, New Bailey-street, Manchester, and is compiled and 
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edited by Mr. Herbert Ade Clark and Mr. William H.! more than usual importance, for not only is the General 
Fowler. It gives much useful data and formula regard- | Election and the reconstituted Government and Houses 
ing electricity, with descriptions of many of the new | of Parliament dealt with a but the inci- 
appliances and fittings; while official regulations, &c., | dents of the wars in South Africa and the China rising 
are also included. There are also given particulars of | are carefully narrated, and bi hical sketches given of 
electric light and power stations in operation in London | the politicians and soldiers who have come into promi- 
and the provinces. So that the four hundred odd | nence in these events, with their far-reaching importance. 
have much information conveniently arranged and in-| The constitution of the new borough councils, Parlia- 
dexed for reference. mentary enactments, de; ental and other a, 
| and the p of foreign countries, are duly record: 

“ Hazeiu’s ANNUAL” FOR 1901.—This is the sixteenth | in short articles, while the work done in many industries 
issue of this deservedly popular annual, edited by Mr. W. | and in various branches of science and in art are reviewed. 
Palmer, B.A., London, issued by Messrs. Hazell, Wat- | It will thus be seen that the Annual is what it claims to 
son, and Viney, Limited, 1, Creed-lane, Ludgate-hill. The be—a cyclopedic record of men and topics of the day. It 
extraordinary events of the past year make this issue of has been revised to November 30, 1900, 
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NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was compara- 
tively active on Thursday forenoon, when about 10,000 
tons of iron were dealt in. The tone was irregular. While 
Scotch warrants were steady at 53s. per ton cash buyers, 
Cleveland was quoted 7d. per ton down at 46s. 6d. 
buyers one month, and Cumberland hematite iron was 
43d. per ton down at 593. 6d. buyers, cash, and a 
month. Only some 5000 tons changed hands in the 
afternoon, and the tone was soft. Scotch warrants 
left off 1d. per ton down on the day at 52s. 11d. 
cash, with buyers over, while Cleveland closed 7d. down 
at 46s, 6d. per ton buyers cash and one month, and 
Cumberland hematite iron 64d. down on the day at 
593. 4d. buyers, cash and one month. The settlement 
prices were: Scotch, 523. 104d.; Cleveland, 46s. 9d.; hema- 
tite iron, 59s. 44d. per ton. On Friday forenoon some 
12,000 tons were sold. The tone was flat, and Scotch 
iron Jost 34d. per ton. Hematite iron declined 5d. 
r ton in the afternoon, about 5000 tons changed 
ands, and the close was dull, Scotch leaving off 44d. 
and hematite iron 8d. per ton down on the day. At 
the close the settlement prices were: 523. 6d., 46s. 
and 583. 9d. per ton. In the forenoon market on 
Monday business was slow, only some 3000 or 4000 
tons being dealt in. The tone and prices were steady. 
In the afternoon only 500 tons changed hands, all Scotch, 
and all in one lot. The telegraphic delay with the South 
seems to have quite put a stop to business. The 
quotations remain steady, and the settlement prices were : 
52s. 6d., 463. 9d., and 58s. 6d. per ton. The market was again 
flaton Tuesday forenoon, but more active than for some time 
past, about 15,000 tons being dealt in. Scotch declined 
4d. per ton at 52s. 2d. cash buyers; while Cleveland and 
Cumberland hematite iron both fell 6d. per ton to 46s. 
and 583. buyers one month. Between 4000 and 5000 tons 
were done in the afternoon; the closing quotation, 
52s. 1d. cash buyers, showing a decline on the day 
of 5d. per ton. Hematite iron was 1s. per ton down 
on the day at 57s. 6d. per ton cash buyers, and 
Cleveland was quoted 3d. down on the day at 
46s. 3d. per ton buyers cash and one month. The 
settlement prices were: 523. 14d. per ton, 46s. 44d., 
and 57s. 7$d. Business was very slack in the warrant 
market this forenoon. Only 1000 tons changed hands 
and Scotch rose 2d. per ton. About 7000 tons changed 
hands in the afternoon, and the market closed very firm, 
Scotch showing a gain on the day of 10d. per ton, Cleve- 
land 6d., and hematite iron 4d. per ton. The settlement 
prices were 52s. 104d., 463. 104d., and 584. The follow- 
ing are the quotations for makers’ iron No. 1: Clyde, 
6d.; Gartsherrie, 70s.; Summerlee, 71s. ; Calder, 
72s. 6d.; Langloan, 74s.; Coltness, 76s. per ton—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 693. 6d.; Shotts (shipped at Leith), 
74s.; Carron (shipped at Gonaeuenht, 70s. 6d. per 
ton. Here are the shipments of pig iron; to India 
202 tons, to Australia 252 tons, to Holland 145 
tons, to Spain and Portugal 110 tons, to China and Japan 
280 tons. The coastwise shipments amounted to 2598 
tons, making a total of 5888 tons for the week ending last 
Saturday. A further shrinkage in the value of Scotch 
pig iron has to be recorded this week. The market was 
somewhat more active, but the business transacted seemed 
to be very much of a jobbing character, there being still 
but little inclination by outsiders to enter into fresh 
speculative uments. Thesame hand-to-mouth policy 
continues with consumers, who buy most sparingly, and 
almost entirely for their aoe requirements. The stock 
of pig iron in Messrs, Connal and Co.’s public warrant 

stores stood at 66,952 tons yesterday afternoon. 


Finished Iron and Steel.—The following intimation has 
been communicated to Messrs. James C. Bishopand John 
Cronin, joint secretaries of the Scottish Manufactured 
Iron Trade Conciliation and Arbitration Board : 

149, West George-street, Glasgow, 
January 25, 1901. 

Gentlemen,—In terms of the remit I have examined 
the employers’ books for November and December, 1900, 
and I certify that the average realised net price at works 
brought out is 7/. 13s. 8.40d. per ton. 

Your obedient servant, 
Joun M. MacLgop, C.A. 


The effect of the above will be a decrease of 74 per cent. 
in the wages of the workmen, eg from Monday, 
January 28, 1901. It is expected that the workmen will 
quietly yield to the reduction. The malleable iron 
makers, to the astonishment of many ple, cry out 
that costs are high, and admit of no profit, yet they con- 
tinue to cut down their list quotations. The unfortunate 
thing is that with every downward move buyers become 
more unsettled, and the markets wear such an unsatis- 
factory face that it would look as if no reduction would 
improve the demand at the mcment. In some quarters 
an attempt has been made to get steel-maki rms to 

to reduce the output of finished goods, but those 
who all along remained outside the now dissolved asso- 
ciation are antagonistic to any curtailment, as they hold 
that it practically plays into the hands of the outside com- 
petitors. 

Sulphate of Ammonia.—The latest return of shipments 
of this commodity to hand bring the total for the year up 
to 6163 tons, = an increase over those at the corre- 
sponding period of last year of 192 tons. The market is 
fairly active, and prices are a shade easier. 


Technical College Popular Lectures.—The governors of 
the Glasgow and West of Scotland Technical a 
c 


have devised a scheme of five lectures on various scienti 
subjects to be delivered by their professors. The first was 
on ‘‘Sanitary Practice with Regard to Dwellings, Past, 


Present, and Future,” and was delivered by Mr. 
Gilbert Thomson, the civil engineering professor ; 
and the second was delivered on Monday night by 
Mr. James R. Jack, who chose for his subject 
**Modern High-Speed Ships,” in the course of which 
he gave a very high-class scientific discourse on 
the present ition of naval architecture. Speaking of 
present-day fast ships, he remarked that the fastest ships 
did not always pay, neither did one fast ship in a line 
pay. The question of high s was one of pounds, 
shillings, an nce, and the high-s vessel generally 
required to be helped along either with a small subsidy or 
a subsidy for use in time of war. 


Contract for Water Pipes.—Messts. Macfarlane, Strong, 
and Co. have taken the contract for the cast-iron pipes 
required by the Llandudno Water Commissioners. Messrs. 
Roberts and Co., West Bromwich, ranked second, and 
Messrs. D. Y. Stewart and Co., Glasgow, were third in 
the order of the tenders. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs, Henry Bessemer and Co.—The directors of 
this company have made their report upon the operations 
of the past year, the results of which they consider may 
be regarded as satisfactory. The net profit for the year 
has been 20,9097. 13s, 10d. The directors recommend the 
yment of 5s. per share (less income tax) on the pre- 
erence shares, making 5 per cent. for the year, and 1/. 
per share (free of income tax) on the ordinary shares, 


these shares. They also recommend writing off the 
amount standing to the debit of ‘‘improvements and 
additions” account, and to transfer 5007. to the work- 
men’s compensation fund. Then the directors have a 
balance standing to the credit of the net revenue ac- 
count of 24,549/. 123. 9d. The directors conclude ~ re- 
marking that in consequence of the abnormally high 
prices of raw materials (especially fuel), the works, in 
sympathy with the general curtailment of orders in the 
heavy steel trades, are but fairly employed at present. 


Bradford Chamber of C ce and Technical Educa- 
tion.—Embodied in the annual report of the Bradford 
Chamber of Commerce was that of the delegates upon 
the City Technical Instruction Committee, which con- 
trols the Technical College. This stated that not only 
was the building hopelessly inadequate for the number of 
students in attendance, but the instruction given had 
perforce to be limited in its application. The question 
of enlarging the present building (for which pur 
adjoining land was, in anticipation, purch a@ short 
time ago), or of erecting a new building on some other site, 
would shortly engage the seriousattention of the committee. 
For this project a sum of probably not less than 100,000. 
would be required. That might seem a large sum; but 
it was small in compariscn with the sums expended on 
similar institutions on the Continent. It would, how- 
ever, be money well spent, and judging from past 
experience, would bring in a substantial return. 


Yorkshire Electric Power Scheme.—The scheme for the 
supply of electric energy throughout the southern or 
manufacturing portion of the West Riding was on Mon- 
day discussed at a conference between some of the pro- 
moters (the Yorkshire Electric Power Syndicate) and 
members of the local authorities within the Wharfedale 
Poor Law Union. At the outset it was stated that the 
directors of the company were prepared to insert the 
following clause: ‘‘ Nothing in this Act shall prejudice 
any application by any local authority for a provisional 
order under the principal Acts for power to supply energy 
within their districts.” It was stated that this met many 
objections which had been raised. 


Iron and Stecl.—There has been little or no change in 
the heavy branches of trade during the week, but it is 
noticed that the number of unemployed is on the increase. 
The pressure that prevailed for so long in the Bessemer 
and Siemens branches of trade has been entirely relieved, 
and works are now only fairly well employed. There is 
no alteration in prices, and makers say that present quo- 
tations will probably rule until the end of the half-year, 
when with cheaper fuel they may comedown. It is, how- 
ever, & fact that German manufacturers have a mild 
quality of Siemens steel, and are pushing business in this 
country with great energy, and are offering their material 
at least 12. per ton less than English houses are charging. 
The German steel has been found useful for certain pur- 
poses, and some very good lines have been booked. The 
activity of the German firms is accounted for by the fact 
that trade in their country is just now extremely depressed. 
The Americans continue to send their surplus stocks here, 
and sell them at the best price they can realise. Firms 
who have done largely with the Spanish market for many 
years report that the Spaniards themselves are now prac- 
tically supplying their own markets with files, hammers, 
axes, and other descriptions of tools, and comparatively 
few orders are coming to this country. 


South Yorkshire Coal Trade.—The impetus given to the 
house coal market by the spell of wintry weather is well 
maintained, and stocks are moving off freely. The January 
quotations still rule, and the tone of business generally is 
satisfactory. The steam coal trade is quiet, the unsettled 
state of the iron market telling heavily upon the local 
consumption. Whatever is left over of the output, how- 
ever, finds a market for shipment abroad. A fair tonnage 
is — forwarded for export, though competition on the 
part of West Yorkshire and Derbyshire coalowners is 
very keen at the Humber ports. Small coal is selling 
freely, engine fuel, slack, and smudge being in good re- 
quest at remunerative prices. There is no improvement 








to note in the coke trade, the demand being very limited, 





making the distribution for the year 12} per cent. on/9. 4 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LEsBRoucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was @ 
moderately large attendance on Change, but the tone 
of the market was most cheerless and hardly any 
transactions were recorded. As is usual in a falling 
market, consumers of pig iron were not at all dis- 
to buy. Quotations for all classes of Pig 
iron were reduced. Merchants offered to sell No. 
.m.b. Cleveland pig-iron at 47s. 6d. for early f.o.b. 
elivery, and that was the general market rate, but it 
did not tempt buyers. There were makers who quoted 
more than the foregoing price. No. 1 Cleveland pig 
was put at 493; No. 4 foundry, 463. 6d.; grey forge, 
463.; and mottled and white, 453. 6d. East Coast hema- 
tite pig iron was 64s. for early delivery of Nos. 1, 2, 
and 3. Rubio ore was 16s. ex-ship Tees—a price that 
buyers were not prepared to give. model of the Wear- 
ea furnace for re-heating steel was exhibited and 
attracted a good deal of attention. The furnace is in 
use at the Tudhoe Works. To-day there was practically 
no change in the market. 


Manufactured Iron and Steel.— Quietness characterises 
the manufactured ‘iron and steel trades. Inquiries con- 
cerning new work are few, and some firms are very 
short of orders. It is difficult to find an encouraging 
feature in prospects for the future. Quotations for 
several descriptions have been u since our last 
report. Bar makers have lowered their rates by 10s. a 
ton, and ship angles, as well as iron chairs, have fallen 
Common iron bars are now 7/.; best bars, 7/. 10s.; 
and iron and steel ship angles each 6/. 123. 6d.—all less 
the customary 24 per cent. discount for cash. Cast iron 
chairs are down to 2/. 17s. 6d. net. Heavy steel rails are 
= nominally 5/, 17s. 6d. net at works, but less would be 
taken. 


The Durham Steel and Iron Company, Limited.—It is 
stated that the net profit of the Durham Steel and Iron 
Company, Limited, for the financial aad ending De- 
cember 31 last, including the amount brought forward 
from the previous year’s profits, is about 200,000/. The 
sum required to provide for 44 per cent. debenture interest, 
6 per cent. preference share dividend, and 10 per cent. on 
the ordinary shares, being about 56,500/., there will re- 
main, after providing for depreciation, directors’ fees, 
and other charges, an amount to go to reserve equal to 
about two years’ debenture interest, and 6 per cent. and 
10 per cent. share dividends respectively. ‘The ordinary 
shareholders cannot have more than 10 per cent. until a 
reserve fund of 150,000/. has accumulated. 


Ironworkers’ Wages.—The report of Mr. Edwin Water- 
house, for the two months ending December 31 last, to the 
Board of Conciliation and Arbitration for the Manufac- 
tured Iron and Steel Trade of the North of England 
shows the —— net selling price of rails, plates, 
and angles for that period to have been 8/. 53. 2.48d. = 
ton, as against 8/. 53. 11.22d. for the previous two months. 
In accordance with sliding-scale arrangements, there will 
be no change in wages during the months of February 
and March. 

Fuel.—Coal is quiet. Coke continues to fall in price, 
and the supply is very plentiful. Good blast-furnace 
qualities have this week been sold at 14s. delivered here. 


Cleveland Miners’ Wages.—The Oleveland ironstone 
miners have agreed to a reduction of 6} per cent. in their 
wages. This leaves their rate of remuneration 45 per 
cent. above the standard. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been the turn lower both for 
early and future shipment, and prices continue to show, 
upon the whole, a falling tendency. For en this 
week 193. per ton has been accepted for the b descrip- 
tions, while for February shipments 18s. 6d. has n 
taken for similar qualities. The house coal trade has 
shown no material change, but the market appears, upon 
the whole, to have a tendency to lower prices; No. 3 
Rhondda large has made 17s. to 183. per ton. Patent 
fuel has exhibited a quiet tone. Coke has also shown 
dullness, the limited business passing being in favour of 
buyers ; foundry coke has made 23s. to 24s. per ton, while 
furnace ditto has brought 21s. to 233. per ton. As re- 
gards iron ore, Rubio has been quoted at 163. per ton. 


Taff Vale Railway.—The directors have agreed to meet 
a deputation of the company’s employés at an early date, 
in order had discuss matters connected with their terms of 
service, &c. 


New Bridge for Swansea.—A sub-committee of the 
Swansea Town Council has decided to recommend the 
council to erect a bridge over the Tawl at Hafod at an 
estimated cost of 8500/. This bridge has been agitated 
for for some years. 


Briton Ferry.—A new furnace in course of construction 
at the Briton Ferry Works is ap ing completion, 
and blasting operations will shortly commenced. 
Some large cargoes of Spanish iron ore have arrived for 
these works, and there are indications of renewed ac- 
tivity. Five smelting furnaces of the Briton Ferry 
Works turned out last week a large quantity of ingots, 
and the production of the three smelting furnaces at the 
Albion Works was about an average. Six mills were ab 
work at the Villiers Tinplate Works, four at the Vernon, 
three at the Gwalior, &c. 


Newport Alexandra Docks.—The engineer of the Alex- 





andra (Newport and South Wales) Docks and Railway 
Company has prepared for the information of Parliament 
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detailed estimates of the cost of the works proposed to 
be constructed under the company’s Bill for the ensuing 
Session. The total estimated cost is put down at 746,248/., 
of which a new dock, in extension of the existing South 
Dock of the company, with its lock in and entrance 
channel, will absorb 653,6747. The balance will be spent 
on the construction of river walls on the north bank of 
the Usk to improve the existing approach to the South 
Dock, upon the diversion and straightening of the Ebbw, 
and upon improving the railway communication land- 

is. The river walls are estimated to cost 22,009/.; 
the straightening of the Ebbw, 32,682/.; and railway 
improvements, 37,8837. 


The ‘*Encounter.”—The new armoured cruiser En- 
counter, which will be commenced at Devonport shortly, 
atry prepared as far as possible prior to her keel being 
aid down. 


The ‘* Blonde.”—The Blonde, cruiser, has been placed 
in Keyham basin to be re-boilered. She is now fitted with 
the ordinary locomotive type of boiler, but these boilers 
are to be replaced by a set of water-tube boilers. The 
new boilers alone will cost 8000/., while the total cost of 
the refit is estimated at 27,0002. The Blonde was built 
at Pembroke in 1888-91 at a cost of 91,622/.; during the last 
ten years 13,5007. has been expended in maintaining her 
efficiency. 


Dowlais Rails for Italy,—It is stated that the Dowlais 
Company has obtained an order for 7000 tons of steel rails 
from the Mediterranean Railway Company. 


Lighting Portsmouth Dockyard.—The Lords of the Ad- 
miralty have approved an improved system of lightin 
Portsmouth Dockyard. It has been —— sup) 
that this refers to lighting by electricity. The system 
approved, however, is on a much smaller scale. Six 
months ago incandescent lamps were experimentally 
erected on the jetties, where there is a good deal of traffic 
at night, and the improvement was so appreciated that 
it has been decided to extend the system to other dark 
parts of the yard, where there is much night traffic. 


The ‘‘ Implacable.”—The Implacable, line - of - battle b 


ship, which left Plymouth Sound on Thursday, returned 
to the Sound about four o’clock on Friday, after carrying 
out the first of her series of trials.» The engines of the 
Implacable were manufactured by Messrs. Laird, of 
Birkenhead, and with an indicated horse - power of 
15,000, she is to attain a speed of 18 knots. She 
left the Sound at 830 a.m. on Thursday, and half- 
an-hour later commenced a thirty hours’ trial at one- 
fifth power. The trial run was made between Plymouth, 
the Start, and about 40 miles west of Scilly. The engine- 
room register, at the conclusion of the 30 hours’ run, 
showed the following results : Steam in boilers, 220 Ib. ; 
vacuum, 28 in. ; revolutions, 66; indicated horse-power, 
3265 ; speed, 11.10 knots. 








ARTIFICIAL Propuction or CoLtp.—The second of Dr. 
Hampson’s lectures at University College began with an 
historical review of the chief stages in the discovery of 
the possibility and the means of liquefying gases. After 
Northmore, in 1805, the greatest name was thatof Fara- 
day, whose researches on the subject dated from 1823, 
when he liquefied chlorine gas, under the pressure pro- 
duced by generating it in aclosed glass tube. Later, he 
liquefied in a similar manner a number of other gases. 


He showed remarkable ingenuity in devising the ap- 
pliances required. Thus the high pressures required, up 
more than 100 atmospheres, were measu by the 


diminished length of the air column in a small capillary 
glass tube inserted in the experimental tube, with a 
globule of quicksilver as indicator. Specific gravities of 
liquids were measured by small glass bulbs of varying 
densities inserted in the tubes in which the liquids were 
to be formed. With such simple means he obtained results 
in surprisingly close accordance with those of the most 
refined modern measurements. On the properties of 
these condensed gases, or volatile liquids, Davy based 
the highest expectations of their power and economy 
when employed in motors to supersede steam. These ex- 
pectations have not yet been realised. He thought still 
more highly of the advantages of employing air and hy- 
drogen in the same way if ever the time arrived when 
they could be liquefied. Now that this has been done, we 
have a curious and very widespread revival of Davy’s hopes 
as to the revolution in power ncaa that will be 
achieved by the employment of these liquids in motors. 
Faraday, resuming these researches later, has the credit 
of having first conceived and concluded that there was 
something in the nature of what has subsequently been 
called a critical point in temperature, determining the 
limits within which it is possible by mere pressure to 
liquefy a gas. He had been much helped in his work by 
the use of solid carbonic acid. The production of this has 
been eo by Thilorier, who generated the gas in 
strong iron-bound metal vessels, liquefying it in similar 
Vv under its own generating pressure. He showed 
how the liquid, if allowed to expand freely, produced such 
intense cold as to freeze some of itself in the form of a 
snow at the low temperature of —79 deg. Cent. Nat- 
terer, of Vienna, constructed in 1844 machine for lique- 
fying carbonic acid by the pressure obtained with a pump. 
This may be ed as the forerunner of the modern 
commercial carbonic acid compressor. Natterer died last 
December at the age of eighty. It was shown how the 
temperature at which liquids boil ~— on the pressure 
above them, so that the heat of the hand is sufficient te 
make water boil into a partial vacuum. Andrews, date 
1867, developed the theory of the critical point. Views 
were shown of the apparatus described, and among the 
experiments carbonic acid was used to practically illus- 
trate the critical temperature phenomena. 





MISCELLANEA. 


Water jets on the driving wheels of locomotives are 
being tried on several American lines to reduce the wear 
of the flanges ; the idea is that it washes wheels and rails, 
and gives better adhesion. 


The Yarrow boiler for large vessels seems to be making 
steady progress, and at the present time there are no less 
than 26 ironclads and cruisers, built and building for 
foreign Powers, fitted with this type of boiler. 


Mr. R. P. Whellock, A.R.I.B.A., has issued a 
pamphlet entitled ‘‘ Pure Water for London,” describ- 
ing the details of his scheme for a supply of water for 
drinking and domestic purposes from ‘‘the vast subter- 
— storage of water known to exist below the London 

n.” 


Among noteworthy features of the trade of Madras 
last year was a large increase in the exports of hides and 
skins to the United States, the active American demand 
being ascribed to the growing popularity of chrome tan- 
nage. This process is said to produce rapidly a leather 
which for many purposes is superior to the ordi 
article. ‘The large export of raw skins is to be regretted, 
as excellent tanning is done in Madras. 


A new company, composed of capitalists interested in 
the shipment of grain from the North-West to the sea- 
board, and in elevators at Baffalo and Daluth, is bei 
organised to operate steamships on the great lakes; an 
has placed an order with the: American Shipbuilding 
Company for four large steel steamships for the new com- 
pany. They will have acarrying capacity of about 6000 
or 7000 tons of iron ore or grain. 


Le Yacht states that the French cruiser D’Entrecas- 
teaux, which arrived at Toulon on January 9 from China, 
has been ordered to pi at once to disembark her 
9.4-in. guns, which are to be taken to Rochefort in order 
to have alterations made in them. Le Yacht adds that it 
was a wise step to recall her from China, where she was 
in the ridiculous position of being in company with the 
ig ships of other nations, and conscious that should 
occasion arise, she would be quite unable to fire her 
heavier guns. 


The Russian Government intends to build a fine dock 
at Vladivostock, at the mouth of the Amur river, 
capable of taking the _ ships afloat, the length 
being stated at 700 ft. In addition to the building 
of this fine dry dock, the Russian authorities pro- 

to erect at the same place ample shops and foun- 

ries. Large additions to the gun-making plant of the 

various dockyards are in contemplation, and it is also 

directed that the manufacture of smokeless powder and 

other explosives shall receive the attention their import- 
ance deserves. 


The plans. of an important new line of railway have 
been put before the Queensland Parliament. This is the 
Gladstone to Rockhampton line, which, when constructed, 
will allow of through passenger traffic right from Adelaide, 
in South Australia, to Rockhampton, in Central Queens- 
land, a distance of 2200 miles. The length of the line to 
construct is about 67 miles. und the estimated cost 
358,443/., or at the tate of 5350/7. per mile. Ib will con- 
nect the two most important railway systems in the 
Colony, embracing 1523 miles in the southern system, and 
591 in the central, or 2114 miles out of a total of 2801 at 
present open for traffic in Queensland. The line will be 
of the greatest possible assistance in the economical work- 
ing of the department by admitting of the interchange of 
rolling stock between the two divisions, as may be re- 
quired. 


At the collieries of the John Cockerill Company, at 
Seraing, in Belgium, concrete has been extensively used 
instead of brickwork for lining circular shafts, lining 
drifts, air-passages, &c. The concrete n 
made entirely from blast-furnace slags, those from forge 
iron broken to 30or 50 millimetres being used as ballast, 
while the mortar is made of granulated slags, hydraulic 
lime in the proportion of five to one by volume and slag 
cement. These are incorporated in a mortar mill, but no 
addition of water is necessary, as the granulated slag con- 
tains ee Slag cement is made of about 75 per cent. of 

nula gray iron slags and 25 per cent. of slacked 
ime. When the slags are tolerably uniform in character, 
chemical analysis of the materials is not necessary, except 
when the furnace charges contain magnesia, which should 
not be present toa greater extent than 3 per cent. The 
materials required for a cubic metre of concrete are 0.750 
cubic metre grenulated slag and 0.150 cubic metre hy- 
draulic lime. 


There is now open to the inspection of the public in the 
Central Board School, Whitworth-street, Manchester, an 
educational exhibition, the like of which this country has 
never before seen. The Technical Instruction Committee 
of the Manchester Corporation has imported in all its 
wealth of details the American Education Exhibit which 
was on view at the Paris Exhibition. At aglance, almost, 
and certainly within the brief period of a couple of hours 
or 80, one may see the whole plan, purport, and spirit, of 
both public and private education in the United States of 
America. Beginning at the kindergarten you may travel 
upwards to the highest universities in the land, through 
the media of public elementary, grammar, secondary, 
technical, trade and commercial schools and colleges. The 
exhibit, as a whole, is a wondrous testimony to the cor- 
relation of the educational institutions of America. Here 
we perceive no overlapping or chaos. Each system dove- 
tails into the other with mathentatical rectitude. The 
school life of the child and youth is so graded that he may 
proceed from the kindergarten to the highest university 





without a break in the educational process; and, most 


striking of all, education up to the highest public schools 
. wholly free, and many of the colleges also charge no 
ees. 


The Dover Harbour Board recently decided to pur- 
chase a salvage plant owing to the difficulty which the 
harbour master {Captain Tron), experienced in obtaining 
— when he was engaged in salving the derelict 

za. The order was secured by Messrs. Merryweather 
and Sons, of Greenwich, and the plant has recently been 
delivered and tested. The apparatus consists of a cen- 
trifugal pump capable of raising 1500 gallons of water 
per minute, with gun-metal spindle and impeller direct 
coupled to a high speed horizontal engine. The engine 
is carried on a strong wrought-iron frame provided with 
wheels and forecarriage for easy transport. The special 
feature is the boiler, which is of Merryweather and 
Sons’ patent water-tube type. This boiler is able 
to get up steam to a working pressure in 20 minutes, 
and its weight is only about 25 owt. The makers 
would have no difficulty in reducing even this tight 
weight by 40 or 50 per cent. if it were possible to use 
fresh water in the boiler, but this being quite out of the 
question, they designed a special boiler for use with 
salt water. As, the use of salt water in a small water- 
tube boiler is a somewhat radical departure, Captain 
Iron considered it necessary, after seeing the plant 
tested at the maker’s works, to run a 12 hours’ trial 
at Dover, using sea water under working conditions. 
This trial took place last week, and was a success. 
The boiler a supplied all the steam required at a 
pressure of 1001b. per square inch, this being 25 per cent. 
in excess of the makers’ guarantee, which was 80 lb. to 
the square inch. At the conclusion of the 12 hours’ run 
the boiler was opened out and the whole interior laid open 
for inspection. This can easily be done in less than half 
anhour. The amount of salt in the boiler was so slight 
as to be almost imperceptible. 





CanapIaAN LumBER.—The exports of lumber from Mon- 
treal last year was 227,000,000 ft. The corresponding 
exports in 1899 were 280,000,000 ft. 


Tue Iron AND Street Instrrute.—Abt a special meet- 
ing of the Council of the Iron and Steel Institute, held 
on Wednesday, January 30, the President, Sir William 
Roberts-Austen, K.C.B., in the chair, it was unani- 
mously resolved that the following address be presented 
to the King: ‘‘ To the King’s Most Excellent Majesty— 
May it please Your Majesty: We, the President, Council, 
and Members of the Iron and Steel Institute, desire to be 

rmitted to offer to Your Majesty, and to the other 

embers of the Royal Family, the expression of our 
—— sympathy in the irreparable loss which has 
n sustained by Your Majesty and by the Empire in 
the death of our rev Sovereign Queen Victoria. 


The Iron and Steel Institute wishes to be permitted 
to pay a tribute of respect to the memory of a Sovereign 
who through a long reign, in which marked progress has 


been made in the metallurgical arts, was unremitting in 
Her devotion to the welfare of Her subjects. The Iron 
and Steel Institute will keep in constant veneration the 
memory of Her Majesty Queen Victoria, who showed 
Her deep interest in the aims of the Society by bein 

pleased to graciously accept the Bessemer Gold Meda 
which was offered in commemoration of the 

made in the metallurgy of iron and steel during Her 
Majesty’s reign. Thirteen years ago Your jesty 
graciously accepted the honorary membership of our 
Institute, and we desire respectfully to offer to Your 
Majesty the humble expression of our heartfelt congratu- 
lations and of our loyal homage and devotion.” 





TRAMWAYS AND LicHTt Rainways ASsociATION.—Abt a 
meeting of this Association, held at Norfolk House, 
Norfolk-street, W.C., on January 25, Mr. L. A, Atherley 
Jones, who presided, said that the Association was formed 
sone eighteen months ago, its main and almost sole 
object being the development throughout the country of 
means of transit, chiefly by the aid of electricity. The 
Association had now over 200 members, including repre- 
sentatives, not merely of the tramway industry, but also 
of the great corporations and municipalities of the 
country. One of the great difficulties they had to deal 
with arose from restrictions imposed by the old Tramways 
Act of Parliament and the Light Railways Act. The 
Council of the Association had been in communication 
with the Board of Trade, with a view to having the 
Tramways Act abrogated. The Board of Trade, how- 
ever, was not favourable to that course, but the Council of 
the Association hoped that they would succeed in obtain- 
ing same modifications of its provisions. In some cases 
they considered that the power of veto entrusted to the 
municipalities had been unwisely used, and they thought 
that this power, which they exercised under the Act of 
Parliament, might be materially modified, while at the 
same time the Association did not wish to do anything to 
derogate from the rights and privileges of the municipal 
authorities. The Association had just received a letter 
from the Union Internationale Permanente de Tramways 
accepting the invitation of the Association to hold their 
congress in London next year. They were expecting 
some 300 of the leading men connected with the tramway 
enterprise and industries of the Continent. There had 
recently been formed in the northern counties a Tramway 
Managers’ Association, which was now desirous of m- 
ing affiliated in some way with the Tramways and Light 
Railways Association. After a resolution respecting the 
death of the Queen had been carried, the meeting pro- 
ceeded to elect new members on the Council for the cur- 
rent year. The following gentlemen were elected : Messrs, 
A. Baker, R. E. Crompton. W. L. Madgen, E. F. Vesey 
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NOTICES OF MEETINGS. 

Tus InstrrvTion oF Crvin Enaineers.—The ordinary meetin 
will be resumed on Tuesday, February 5, at 8 p.m., when Mr. 
Mansergh (President) will move the adoption of an Address to the 
King. A paper on “The Present Condition and Prospects of the 
Panama Canal Works,” by Mr. James Thomas Ford, M. Inst. 
C.E., will subsequently be submitted for consideration. The 
Students’ meetings will be resumed on Friday, February 8, at 
8 p.m., when Mr. Wimperis’s paper on ‘‘Cycle Resistance” will 
be submitted for discussion. Professor T. Hudson Beare, B.Sc., 
M. Inst. C.E., presiding. 

Roya Institution oF Great Britain.—Friday evening, Febru- 
ary 8, at nine o’clock.—Professor G. H. Bryan, Sc.D., F.R.S., on 
‘History and Progress of Aerial Locomotion.” Afternoon lec- 
tures next week at three o’clock. On Tuesday, February 5.— 
Professor J. A. Ewing, M.A., F.R.S., M. Inst. C.E., on ‘* Prac- 
tical Mechanics (Experimentally Treated): First Principles and 
Modern Illustrations” (Lecture III.). On Wednesday, Febru- 
ary 6.—Professor Douglas, on ‘‘China” (Lecture II.). On Thurs- 
day, February 7.—Rev. Henry Grey Graham, on “Society in 
France before the Revolution” (Lecture I.). On Saturday, 


:| February 9.—Mr. F. Corder, F.R.A.M., on ‘* Vocal Music : > 


Growth and Decay (with Musical Illustrations)” (Lecture I 
On Monday, February 4, general monthly meeting, 5 p.m. 

GEOLOGISTS’ ASsOcIATION.—The meeting announced for Febru- 
ary 1 has been postponed until Friday, February 8. All arrange- 
ments already announced will hold good for February 8. 

Society oF ENGinggERs.—Monday, February 4, at the Royal 
United Service Institution, Whitehall. The President for the 
past year, Mr. Henry O’Connor, will present the premiums 
awarded for papers read during the year. The President for the 
year 1901, Mr. Charles Mason, will deliver his Inaugural Ad- 
dress. The chair will be taken at 7.30 p.m. p ly. 

CLEVELAND INSTITUTION OF ENGINEBRS.—Monday evening, Febru- 
ary 4, at 6.30 precisely, in the Friends’ Adult School, Mill-lane, 
Stockton. Paper on ‘‘The Elementary Training of the Engi- 
neer,” by Mr. Angus Macpherson, Middlesbrough. 

INSTITUTION OF MECHANICAL ENGINEERS. — Extra meeting at 
Storey’s-gate, St. James’s Park, Westminster, on Friday, Febru- 
ary 8, 1901, at 8 p.m. Continuation and conclusion of adjourned 
discussion upon ‘‘ Power-Gas and Large Gas Engines for Central 
Stations,” by Mr. Herbert A. Humphrey, of Northwich. 

Society or ArtTs.—Monday, February 4, at 8 p.m. Cantor 
lectures. ‘‘ Elementary Art Education,” by Mr. J. Liberty Tadd. 
Four lectures. Lecture 1V. —‘‘Elementary Nature Study.” 
Wednesday, February 6, at 8 p.m. 
Bicycles,” by Mr. Joseph Pennell. 
R.A., F.R.S., will preside. 
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THE PORT OF LONDON. 


It is with satisfaction the public will learn that 
the evil state of the administration, or rather non- 
administration, of the Port of London has at last 
roused angry passions in the erstwhile meek bosoms 
of shipowners and other blameless persons. If long- 
sufferance is the badge of civilisation, London ship- 
owners must share, with the seldom-turning worm, 
the credit of being the most civilised organisms in 
all animated nature. Still, the worm will turn at 
times if one only treads hard enough, and doubt- 
less would sting, too, if he had a sting to sting 
with. For along time past the chaotic congeries 
of authorities that misrule the Port of London 
have been treading very hard indeed, and possibly 
the annelidic shipowner has found a sting in the 


” shape of ‘‘The Royal Commission Appointed to 


Inquire into the Present Administration of the 
Water Approaches 


provided for Vessels, and the Loading and Unload- 


1 
‘ ing thereof, the System of Charge for such Accom- 


modation, and the Arrangements for Warehousing 
Dutiable Goods; and to Report whether any Change 


54! or Improvement in regard to any of these Matters 


is Necessary for the Promotion of the Trade of 
the Port and the Public Interest.” 
At any rate, Sir Thomas Sutherland, as a repre- 


54| sentative shipowner, told the Commission last 


November that the system of the Port of London 
is ‘‘a disgrace to the nineteenth century,” and, it 
may be presumed, is additionally so to the twentieth. 
Other shipowners have given evidence to much the 
same effect, and no one appears to be in a position 
to dispute their statements. 

At present the shipping trade of London is under 
the ‘‘chaotic control,” to quote the statistician of 
the London County Council, of several authorities, 
public and private, whose authority intermingles 


and overlaps to a bewildering degree, and in a 
manner = sufficient to stop improvement. There 
are the Conservancy, the Corporation, the Trinity 
House, the Hall of Watermen, the dock com- 
panies, the Customs, the railway companies, the 
wharfingers, the Metropolitan police, and the trade 
unions, who all have their fingers in the hotch- 

tch. One of the chief things needed is greater 

epth of water in the river ; 30 ft. up to Gravesend, 

at least. This is conceded—was conceded half-a- 
‘dozen years ago; then, why has so little been 
done? The question was put by the late chairman 
of the Royal eer ord Egerton, to Sir F. 
Dixon-Hartland, the chairman of the Thames Con- 
servancy Board, when the latter was giving evi- 
dence ; but no definite reply could be obtained. 
The conservators had prepared a scheme, but they 
were not prepared to go to Parliament. They 
would and they would not. They wanted to do 
something, but they were afraid. They had not 
the money needful for the dredging work, but if 
they asked for powers to raise it they would get 
disliked ; ‘‘ we should have every interest against 
us,” said the chairman. That was sufficient to 
settle the matter. Then, if they had had the 
money, it seems doubtful whether the dredging 
would have been done, because of the dock 
sills. Doubtless the dock companies would say 
that it was no good lowering their sills even 
if they allowed the need, until the Conservancy 
had dredged the channel. Both the arguments are 
incontrovertible, and so we come to a deadlock. It 
was stated, however, in evidence that the Oceanic, 
if drawing 33 ft., could enter the Tilbury Docks at 
the lowest period of neap tide ; and as she is 686 ft. 
long and 69 ft. wide, that is as much as could be 
asked, if it were always neap tide. 

Sir F. Dixon-Hartland says the Barry Commis- 
sion ‘‘ expressed a pious opinion only on the sub- 
ject” of deepening the river. The Barry Com- 
mission of 1896, though small, was an exceedingly 
strong one, and it is a great pity it did not make a 
strong report. The members were Sir J. Wolfe- 
Barry, Admiral Sir G. 8S. Nares, and Mr. George 
Fosbery Lyster. As a result of important evidence, it 





**Some Experiences of Motor | 
C. L. Holden, | 


was agreed that the depth of water up to Gravesend 
should be 30 ft., and it was stated that actually 
between Gravesend and the Royal Albert Docks the 


_ navigable depth at times was not more than 16 ft. or 


17 ft. The Commissioners were, however, over- 
borne by the very body it was their duty to call to 
account. ‘‘ We thus feel obliged,” the report 
weakly says, ‘‘to accept what is now aimed as by 
the Conservators as largely governing our recom- 
mendations.” 

The shipowners who have lately been giving 
evidence are not so complaisant, and ask roundly 
for a central authority that will establish control 
on a systematic plan, and will evolve order out of 
chaos. Sir Thomas Sutherland, the chief of the 
great P. and O. Company, said: ‘‘I express the 
general feeling of shipowners in saying that the 
time has come when, in the interests of public 
policy, the administration of the Port of London 
and the docks should be in the hands of an autho- 
rity ad hoc, which should have powers not likely 
to be given to the present Conservancy Board, or 
to the dock companies, to impose such dues either 
on ships, or river craft, or on goods as would 
appear necessary for the purpose of raising a suffi- 
cient revenue for the improvement of the port, and 
the extension of the dock works or construction 
of wharves.” His opinion was that the future in- 
terests attaching to the question were too grave 
to be committed to the hands of private individuals, 
such as the dock directors. 

This concise yet comprehensive statement of 
policy comes from the head of a vast trading com- 
pany, whose opinion is not likely to be biassed in 
favour of public control as against private enterprise. 
In these matters the dividing line between what 
should be done by governments, local or otherwise, 
and what should be left to private enterprise, is fairly 
well-defined in principle, though often indistinct 
enough in application. In cases which involve 
management or the producticn of a condition or 
thing essential to existence, and where competition 
is impossible, it is safer to put the business in the 
hands of an official directorate that has no incentive 
to make a profit. Thus, badly as our public roads are 
sometimes managed by local authorities, no one, we 
suppose, would wish to see them handed over to a 
private firm, or even a limited company. The same 
= be said of sewerage, paving, public lighting, 
and many other things of a like natyre. It is true 








148 


ENGINEERING. 





[FeB. 1, 1901. 











as a safeguard, Government may limit profits, as in 
the case of the gas and water companies ; but that 
often does not mean that the benefits of invention 
and progress which tend to cheapen production 
will go into the pockets of consumers. Limitation 
profits too often means extravagant working. The 
limiting of prices by the Legislature, as in the par- 
liamentary railway fares, is also a clumsy and un- 
satisfactory expedient, and the limit is generally, 
and almost necessarily, far too high. 

There are, of course, grave drawbacks to a system 
of public trading. The chief, perhaps, is that it 
checks advance. No country would be in the van 
of progress that depended largely on manufacturing 
establishments under the control of municipal or 
Imperial Government. There are other disadvan- 
tages, but we cannot dwell on them here. We will 
only broadly express a conviction that private en- 
terprise is always to be preferred to public control 
whenever it is within the bounds of reasonable 
practice. ; 

It may be that were the dock companies given 
all the powers that will no doubt shortly be invested 
in some public trust for the control of the Port of 
London, the shipowner would be as well placed as 
he will be under official control. That, however, 
is a matter hardly worth considering, because if the 
management of the whole river, including the docks, 
is to be consolidated, Parliament would not sanction 
the relegation of the powers needed to a profit- 
making company. London is still the premier port of 
the kingdom, in spite of its ‘‘ unpopularity” among 
shipowners ; well instanced by the fact that 2s. 6d. a 
ton extra is being demanded by shipowers for includ- 
ing the Thames in a charter-party. The vast interests 
that have accumulated round the metropolis must 
always give the port an advantage ; but, however, 
great that advantage may be, there is a possibility 
of killing it. As a matter of fact, London is going 
back relatively as a shipping centre, and there can 
be no doubt that much trade which would otherwise 
come to the Thames is being taken by the outports 
and by foreign countries. Sir Thomas Sutherland 
and other shipowners spoke of the wonderful ad- 
vance of Antwerp. A cargo vessel of the P. and O. 
Company paid in London 26l. Conservancy dues, 
2001. in dock dues, and 91/. for light dues. The 
total cost, excluding pilotage, was 3161. 13s. 4d. At 
Antwerp the same ship paid 54l. 3s. These totals 
were fairly comparable, but if the figures were 
carried further—they had nothing to do with the 
discharge of goods—‘‘ the differences,” we were 
told, ‘‘ would assume more formidable dimensions.” 

In Antwerp light dues do not exist, or, at least, 
they are paid by the Government. That, according 
to the strict theory of the publicist—which would 
make every back bear its own burden—is unsound, 
But strict theory is not always the best system 
of industrial practice, though we are not here 
advocating the Belgian procedure in regard to 
light dues. Still, the fact remains that ships are 
being attracted from the Thames to foreign ports, 
and we see no countervailing benefits. 

Although a radical change in port administration 
is most urgently needed, we by no means wish to 
cast obloquy on existing institutions. They were 
organised at a time when conditions were so 
different to those that have since grown up, that 
one can hardly wonder they fail in the present. 
To initiate a change, to make an advance, so 
many different controlling authorities, public and 
private, have to be moved that the task is almost 
hopeless. Consolidation is the only remedy. What 
form shall consolidation take ? 

At this juncture the ever-watchful, ever-acquisi- 
tive, County Council of London steps in with a 
complete scheme ; although it may be said to have 
had its eye on the control of the river almost from 
the day of its birth. Now, the London County 
Council ought to be the proper authority to take 
up this matter. Were it not ior a past record we 
should be inclined to say it is the right authority. 
It is true the Thames extends far beyond its 
present jurisdiction, both up stream and down 
stream, but the interests of London are so in- 
timately bound up with the prosperity of the port 
that other considerations fall into the background. 
The Corporation of the City of London is equally 
interested ; but the Corporation has been lax in 
this matter. The City authorities have allowed 
the abuses that now exist to grow up unchecked, 
and they must not expect to receive much sym- 


thy if they find the premier position usurped 
“ a younger and more vigorous rival ; although, 
of course, the City can by no means be ignored. 





The Rivers Committee of the County Council 
have A rn spon this scheme, which is to be sub- 
mitt 


| 


for consideration to the Royal Commission|members should be appointed by Government 


Liverpool system, by all who have paid in the 
preceding year 10/. in port dues. The remaining 


over which Lord Egerton until recently presided ; departments, each one representing such depart- 


and on Tuesday last the general body of the 
Council unanimously approved the general spirit of 
the suggestions set forth. It remains to be seen 
what view the Royal Commission will take of the 
proposals of the body to which probably its incep- 
tion was largely due ; for it was to a deputation of 
the London County Council of February last that 
the President of the Board of Trade announced 
that a Commission was likely to be appointed. 

The representatives of the Council will point out 
to the Royal Commission that at present the 
development of the port is arrested by the financial 
position of the Thames Conservancy and, with one 
exception, which is not named, that of the chief 
dock companies, The capital needed for the proper 
development of the port cannot be raised on advan- 
tageous terms. About 2 millions are required for 
deepening and improving the river ; besides which 
the docks need 0 geilagesgps and their equipment 
and approaches call for an expenditure of a con- 
siderable sum. ‘‘ Apart from the necessity of fresh 
capital, we think,” the report says, ‘‘ that it is desir- 
able that the future administration of the docks 
should not remain in the hands of private com- 
panies, but should be placed in the hands of a 
body whose sole object should be to serve the 
interests of the shipping and commerce of the 
port, with which most of the London ratepayers are 
very closely connected.” 

It is further pointed out ‘‘ that the area of the 
Port of London should be the same for all pur- 
poses of jurisdiction, and should be defined as 
extending from the tidal limit of the Thames, at 
Teddington, on the west, to an imaginary line 
drawn from the Naze to the North Foreland.” It 
is not proposed to interfere with the jurisdiction 
of the river above lock, a fact which removes 
what would be a grave difticulty had the County 
Council propounded a more far-reaching scheme, 
that would have introduced the vexed question of 
water supply ; the latter being a matter in which 
the Council have put themselves out of court by 
former conduct. 

We think few will be inclined to question the 
desirability of separating the canalised and tidal 
parts of the river; or, at any rate, those well- 
defined portions of the Thames that are more 
particularly devoted to ocean and inland naviga- 
tion respectively. Probably the Conservators them- 
selves will be ultimately thankful to have been re- 
lieved from responsibilities by which they are now 
overburdened, and which they have not been accorded 
the power for dealing with satisfactorily. 

The duties which are to be taken over by the 
newly-created authority, if the County Council 
have their way, are of a most serious nature, and 
will involve the expenditure of vast sums of money. 
In addition to the present powers of the Conserv- 
ancy below Teddington, they would acquire the 
control of the various docks owned by the London 
and India Dock Company. These include the 
East and West India Docks, the London and St. 
Katherine’s Docks, the Royal Victoria and the 
Royal Albert Docks, and the Tilbury Docks. They 
would also take over the Millwall and the Surrey 
Commercial Docks. The new authority would also 
—— pilots, and control the watermen and 
lightermen, remove obstructions, attend lighting 
and buoying of channels, equip docks and quays, 
control land and river communication, regulate 
traffic, the mooring, loading and unloading of 
vessels, license new piers and embankments, con- 
trol the sanitary duties relating to the port, make 
by-laws in connection with the above-mentioned 
matters, and in general should control all matters 
within the Port of London. 

In conferring such powers on the new body the 
Legislature would practically destroy the authority 
of the Thames Conservancy, the City Corporation, 


the Trinity House, the Watermen’s Company, and | 


the dock companies within the district included. 
It is seldom Londoners are invited to consider such 
sweeping changes. Let us now turn to the com- 
position of the proposed ‘‘ Port of London Com- 
mittee,” as it is suggested the new authority should 
be designated. 

It is to consist of not more than thirty members. 
Ten of these, it is proposed, will be appointed by 
the London County Council, two from the City 
Corporation, and ten should be representatives of 
the shipowners and merchants, elected on the 





ments as the Board of Trade, the Customs, the 
Admiralty, the Treasury (in case of an Imperial 
grant), and the Trinity House. 

In regard to the all-important question of finance, 
which, of course, is the key to the situation, the 
amount that would be needed to acquire the pro- 
perties of the dock companies and for other pur- 
poses, is not more closely estimated than by the 
term, ‘‘many millions.” One speaker, during the 
short discussion on Tuesday, spoke of 50 to 100 
millions, but Mr. McKinnon Wood dismissed this 
by a gesture that indicated it was, in his opinion, 
beyond all reason extravagant. 

Whatever the total sum that would be needed to 
carry out the scheme, it may reasonably be hoped 
the expenditure would be remunerative ; indeed, 
we may say it would surely be remunerative if the 
business were carried on in businesslike manner ; 
without stinting needful expenditure, but without 
waste or extravagance. That, of course is the 
crucial part of the matter. Can a public body, 
with so large aleaven of London County Council on 
it, be trusted with these financial powers? Try as 
we may to think well of the scheme—remembering 
the deplorable state into which the Port of London 
has fallen—we cannot forget the revelations of the 
Works Committee exposure; nor the ambition of 
the Council to monopolise all branches of trade. 
Now, if the Port of London Committee are going to 
dig docks, construct cranes, build ships, engines, 
locomotives, carts and wagons, electric light and 
hydraulic power stations, refrigerating machinery, 
and the thousand other things needed in the 
administration of a port and docks, then it would 
be better for London to keep their river as it is, 
even if the shipping trade of the port has to suffer 
far more than it has up to now. 

Such a course would only result in an enormous 
financial disaster, the measure of which could hardly 
be estimated by the unfortunate enterprises the 
Council has already initiated. If the scheme now 
put forward by the Council—and which has so 
far the approval of both parties, the Moderates and 
the Progressives—is prompted by a single-minded 
desire to improve the navigational facilities of the 
Thames, the people of London will do well to con- 
sider its merits ; but if there is at the back of it 
a vast ambitious scheme to control the spending 
of enormous sums in manufacturing operations, and 
to employ large bodies of working men for political 
purposes, then London had better close its ears at 
once to any suggestions. 

The past history of the Council renders these 
considerations only a matter of common precaution. 
The known opinions of some members, and the 
presence of slumbering ambitions that only wait a 
favourable opportunity to awake, render it impera- 
tive that whatever powers are given by Parliament 
to the new body, should it ever come into_ being, 
stringent precautions should be taken that it does 
not overstep the boundaries of its legitimate 
province. . 

In regard to the raising of the needful capital, 
the memorandum of the Rivers Committee points 
out how universally the prosperity of the port 
affects the interests of all ratepayers. ‘After 
much consideration,” it says, ‘‘we can see no 


| method of raising capital which will be so econo- 


mical as that of raising it on the security of the 
rates of London, and by means of the high credit 
of the Council. It would be indefensible, in our 
opinion, to give the. power of raising money by a 
rate to any body which had a direct interest 
in reducing charges on ships and goods at 
the expense of the ratepayers. We, there- 
fore, submit to the Council that it should 
undertake the responsibility of raising the capital 
which is necessary. If that proposal is approved, 
we think that the Council should purchase the pro- 
perty of the dock companies, and should retain 


|control of capital expenditure, in order to safe- 


guard the interests of the general body of rate- 
payers. Interest and sinking fund would be a 
charge on revenue after payment of management 
expenses. But we do not think that the Council 
should desire to make a profit for the ratepayers, 
who would reap sufficient advantage from the pros- 
perity of the port.” 

The proposal gives far wider powers to the County 
Couneif than its members in the suggested Port 
Committee would represent ; but that, doubtless, 
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is inevitable, if the Council, which represents the 
ratepayers (if imperfectly, it is largely the rate- 
—_ fault), find the money. It would, moreover, 

an incentive to the Port Committee to work on 
sound lines, and make sufficient out of the enter- 
prise to pay interest and so retain control. It is 
suggested that the repayment of capital should be 
by instalments spread over one hundred years on 
the annuity system. 

Such, in brief, are some of the salient features 
of this important suggestion by which it is sought 
to put the great Port of London on a footing 
that will enable it to compete on more equal 
terms with other ports at home and abroad. 
That reform has been urgently needed for years 
past no one questions, and it is only the immense 
vitality of the a. that has maintained the ship- 
ping interest in the really wonderful manner it has 
been upheld. Like all new departures on so grand 
a scale, it has possible elements of danger, against 
which it will need much foresight to guard. Its 
great merit is that it is a harmonious scheme seek- 
ing to put conflicting jurisdictions under one 
supreme authority. 








PENALTIES UNDER THE ELECTRIC 
LIGHTING ACTS. 

THE ever-increasing importance of electricity as a 
means of distributing light and power, renders it 
necessary for ‘‘ undertakers” and their engineers 
to be familiar with those provisions of the Acts 
which impose penalties either upon the consumer 
or upon the supply company itself. 

The penalties to which undertakers are liable for 
failure to supply, &c., are recoverable in courts of 
summary jurisdiction ; while ‘‘ undertakers” are em- 
powered to recover the rent due to them in respect 
of the supply of electricity to any consumer ‘‘in 
like manner as a penalty under the Acts.” 

Of the many delinquencies in respect of which 
penalties may be recovered against a supply com- 
pany, the most important is the failure to supply 
electricity in accordance with the terms of the Pro- 
visional Order. 

The rights of the consumer against the ‘‘ under- 
takers”’ who make default in furnishing him witha 
proper supply, are as follow : 

It is enacted by section 19 of the Electric Light- 
ing Act, 1882 (45 and 46 Vict. c. 56), that where 
a supply of electricity is provided in any part of an 
area for private purposes, then, except in so far as 
is otherwise provided by the terms of the licence, 
order, or special Act authorising such supply, every 
company or person within that part of the area 
shall, on application, be entitled to a supply on the 
same terms on which any other company or person 
in such part of the area is entitled under similar 
circumstances to a corresponding supply. In 
making agreements for the supply of electricity, 
the ‘‘ undertakers’ must not show undue preference 
to any company or person, nor must they charge 
prices in excéss of those authorised by the special 
order [ib. section 20].". The foregoing provisions 
clearly establish the riyht of a consumer to demand 
asupply. The method whereby he may enforce 
that right is prescribed in later Acts. 

It is provided by section 30 of the schedule to 
the Electric Lighting (Clauses) Act, 1899 (62 and 
63 Vict. c. 19), which only applies, of course, to 
districts outside London, that whenever ‘‘ under- 
takers” make default in supplying energy to any 
owner or occupier of premises to whom they may 
be and are required to supply energy under the 
Special Order, they shall be liable in respect of 
each default to a penalty not exceeding 40s. for 
each day on which the default occurs. If the ‘‘ un- 
dertakers” are not the local authority, and they 
make default in supplying energy to public lamps, 
they may be liable to a penalty of 40s. a day for 
each lamp (sub-section 2). 

A consumer is also entitled to insist on being 
supplied with energy, in accordance with the terms 
of the Board of Trade regulations. If ‘‘undertakers” 
make default in this respect, they become liable to 
certain penalties prescribed by the Board of Trade. 

The foregoing provisions with regard to penalties 
are subject to the following modifications : 

(a) Penalties are not to exceed 501. a day in any 
one case, unless occasioned by wilful defaults on 
the part of the ‘‘ undertakers.” 

(b) Penalties are not to be inflicted in respect of 
any default, if the Court are of opinion that it was 
caused by inevitable accident or force majeure, or 





was of so unimportant a character as not materially 
to affect the ale of supply. 

As to what constitutes ‘‘ unavoidable accident,” 
reference may usefully be made to the Irish case 
of The Sun Incandescent Co. and Another v. The 
Corporation of Dublin (noted in the Electrician, 
December 9, 1898, page 240). There the stop- 
page was due to a defective cable, which, when laid 
down, was the best known to the trade. It had 
given satisfaction for four years, when it was dis- 
covered that, owing to some unaccountable chemi- 
cal action, the rubber was destroyed. The magis- 
trates accepted the engineer’s evidence that the 
failure was due to unavoidable accident, and dis- 
missed the summons without costs. 

As to the recovery and application of penalties, 
fees, expenses, and other moneys recoverable 
under the special Act or the Board of Trade regu- 
lations, may be recovered summarily in the manner 

rovided by the Summary Jurisdiction Acts 
lee and 63 Vict. c. 19, section 76 (1)]. Moneys 
recovered by the local authority from the under- 
takers are applied in aid of the local rate, while 
penalties recovered on prosecution by any other 
body or person, or any part thereof, may, if the 
Court so direct, be paid to that body or person. 

The penalties above referred to are recoverable 
before two Justices ora stipendiary magistrate, 
and an appeal lies to Quarter Sessions. Any 
summons or warrant issued for any of the purposes 
of the Act may contain, in the body thereof, or in 
a schedule thereto, several names and several sums 
= the Gas Works Clauses Act, 1871, 34 and 35 

ict., c. 41, s. 41]. The mere fact that a justice or 
judge of any County Court or Quarter Sessions is 
iable to the payment of rent for electric energy 
does not disqualify him from sitting in such a 
Court. 

An important question sometimes arises as to 
whether there is any other remedy open to the 
consumer. Experience has shown that the penalties 
imposed in some cases are not only too small to 
prevent a recurrence of stoppage of supply, but are 
insufficient to compensate the consumer for the 
inconvenience occasioned by the sudden extinction 
of all the lamps in his house. Two other remedies 
suggest themselves : that afforded by an ordinary 
action at law, and proceedings for mandamus to 
compel the company to perform its statutory duty. 

The question whether proceedings at law will 
avail the consumer either in addition to, or in sub- 
stitution for, the recovery of the penalties provided 
by the Acts, has not yet arisen, so far as we are 
aware, in relation to the supply of electricity, but 
it has been frequently discussed in connection with 
gas and water supply. The result of the decisions 
may be said to be that where a duty is cast by 
statute upon a company or person, and penalties 
are imposed for failure on the part of the company 
to perform that duty, the company are only liable 
to pay penalties [Atkinson v. Newcastle Water 
Works Company, 2 Ex. D. 441]. Now it is clear 
that under the Electric Lighting Acts an electricity 
supply company are bound to furnish their current 
without favour and distinction to all persons within 
their district ; and it is also clear that they become 
liable to penalties in case of refusal. Hence the 
jurisdiction of the Courts appears to be ousted. It 
might be argued that in many cases similar com- 
panies have been held liable both to penalties and 
to an action, but a reference to those cases seems to 
show that the double remedy is only available in 


pany are prohibited from doing or suffering to be 
done. Thus, in Goodson v. Sunbury Gas Con- 
sumers Company [75 L.T., 251], it was held that an 
action would lie for nuisance, which resulted in an 
injury to the plaintiff when driving through the 
streets, although the company were also liable to 
penalties under the Gas Works Act (10 Vict. c. 15). 

The question whether a mandamus will lie to 
compel an electric lighting company to supply 
electricity has not yet arisen in the Courts. When 
considering the question whether a mandamus will 
lie against a public body for non-performance of a 
statutory duty, it is necessary to inquire whether 
any other remedy is prescribed by statute; for it 
was clearly laid down by Lord Tenterden in Doe v, 
Bridges [(1831) 1 B. and Ad. 847,859] that where 
an Act creates an obligation and enforces the 
performance in a specified manner, it is a general 
rule that performance cannot be enforced in any 
other manner. This principle has been frequently 
confirmed in later cases [see Pasmore v. Oswald- 





twistle Urban Council (1898), A.C., 387]. The 


respect of the commission of acts which the com-|[ 


prescribed remedy, however, must be equally con- 
venient or appropriate. 

We have already seen that by Section 30 of the 
Electric Lighting (Clauses) Act, 1899, when under- 
takers make default in supplying energy to any 
owner or occupier of premises to whom they may be 
and are required to supply energy under a special 
order, they shall be liable in respect of each default 
to a penalty not exceeding forty shillings for each 
day on which the default occurs. This ‘‘remedy ” 
probably negatives the right of a consumer to apply 
for a mandamus, but a recent case under the Water 
Works Clauses Act, 1847, points to the opposite 
conclusion. In that case, the Corporation of Har- 
wich sought a mandamus to compel the Tendring 
Hundred Water Works Company to obey the order 
of the Local Government Board, by providing a 
supply of water constantly laid on under pressure 
within the limits of the borough of Harwich. The 
defendant company was incorporated under Acts of 
Parliament passed in 1884 and 1886. They were 
not bound in the first instance to supply water 
under pressure, but any person requiring water was 
empowered to apply to the Local Government 
Board for an order to that effect. It was argued 
on behalf of the defendants that an adequate 
remedy was provided by Section 36 of the Water 
Works Clauses Act, 1847 (10 Vict. c. 17), which pro- 
vide for payment of penalties by the undertakers 
upon failure to supply water in accordance with the 
agreement. The Court, consisting of Day and 
Darling, J.J., granted a rule nisi fora mandamus, 
Mr. Justice Darling said: ‘‘ Here there is no real 
alternative remedy. Therefore, the ordinary rule 
that mandamus does not lie where there is an 
equally beneficial and convenient remedy does not 
apply. There is, no doubt, a proceeding whereby 
the company can be punished, and by which a 
person aggrieved can recover damages. But that 
is not a remedy in the sense of redress, for the 
right of the consumer is to have water. Jfandamus 
is the only adequate remedy in this case.” [Reg. v. 
Tendring Hundred Water Works Company, ex parie 
the Mayor of Harwich, Times, August 8, 1900. 

We have now to consider the more important 
remedies which may be put in force by undertakers 
against consumers. e conditions of electric 
supply render it necessary that much of the pro- 
perty of the undertakers shall be exposed to the 
mercy of the consumer. It was, therefore, considered 
expedient to make provision for the protection of 
such property under the Electric Lighting Acts. 

By Section 23 of the Act of 1882, it is provided 
that any person who maliciously or fraudulently 
abstracts, causes to be wasted or diverted, consumes 
or uses any electricity, shall be guilty of simple 
larceny, and punishable accordingly. The intro- 
duction of this clause rendered it unnecessary for 
the Courts to decide whether “‘ electricity” could 
form the subject of larceny at common law. Sec- 
tions 18 to 20 of the Gas Works Act of 1847 
impose penalties upon persons for (a) fraudulently 
using electricity of the undertakers; (b) wilfully 
removing or damaging electric wires ; and (c) renders 
all persons breaking electric wires, pillars, or lamps 
liable to pay for the damage done to an extent not 
exceeding 51. A consumer of gas is liable to the 
penalty prescribed by Section 18 of the Gas Works 
Clauses Act, 1847, for altering a pipe communi- 
cating with a pipe belonging to the company, s0 as 
to increase the supply without the company’s con- 
sent, although fraud is not intended or effected. 
Wood v. West Ham Gas Company (49 J. P. 662 ; 
62 L. T. 817.). Having regard to the express 
words of Section 23, which apparently make 
‘‘fraud” and ‘‘ malice” an essential ingredient of 
the offence, the foregoing case would not appear to 
apply in the case of electricity. 





SHIPPING AND SHIPBUILDING IN 
JAPAN. 

Tue volume which has been issued by the Mer- 
cantile Marine Bureau of the Department of Com- 
munications, Japan, although it cannot compare 
in bulk with Lloyd’s Register, is still a very pre- 
sentable publication, and shows the great progress 
which the shipping industry has made in recent 
years in Japan. A quarter of a century ago the 
whole of the mercantile marine of Japan could 
have been described on a small sheet of notepaper ; 
but now it requires a considerable volume, the 
bulk of which, however, is increased by the fact 





that it is printed both in English and Japanese. 
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The above Table shows the number and tonnages 
of all registered merchant vessels above 100 gross 
tons at the end of 1899. 

The list of owners having two or more vessels 
shows that while there are a few large companies, 
still there is a considerable number of individual 
owners and of small companies. In Japan, how- 
ever, as elsewhere, the tendency to amalgama- 
tion is making itself felt, and while there is likely 
to be a considerable number of ‘‘ tramps” for a 
long time to come, the large companies will be 
certain to obtain the greater part of the trade. The 
most important of these, as we have frequently 

ointed out, is the Nippon Yusen Kaisha (Japan 

ail Company) with a fleet of 68 vessels, which 
not only trades to the ports of Japan, China, 
and Korea, but also with Europe, America, 
and the Australian Colonies. The Osaka Shosen 
Kaisha has a fleet of 55 vessels, chiefly in the coast- 
ing trade and the trade with Formosa. The vessels 
are for the most part smaller than those of the 
Nippon Yusen Kaisha, although a few are of con- 
siderable size. The Mitsukishi Goshi Kaisha has 
a fleet of 16 vessels, and the Mitsui Bussan 
Kaisha one of 24 vessels, all of them mostly of 
smaller size, although a few have a tonnage of 
between 2000 and 3000 tons. The smaller com- 
panies and the private owners have vessels chiefly 
engaged in the coasting trade, although some of the 
larger ones may ‘‘tramp” to China, Korea, or 
Siam. It will be observed that the number of 
sailing vessels is large, and such vessels are likel 
to hold their own for a considerable time for suc 
cargoes as do not make a rapid passage a necessity. 
The number of steamers between 6000 and 7000 
tons is very considerable, and these belong entirely 
tothe Nippon Yusen Kaisha, and are engaged in the 
foreign trade, mostly to Europe and America. 

A list is added of the shipbuilding yards in Japan, 
which altogether number 73, but no particulars are 
given as to the work they turn out. any of them 
are very small, and are scarcely worthy of the name 
of shipbuilding yards in the modern sense of the 
term. The one at Nagasaki, however, belonging to 
the Mitsukishi Company, of which we have on 
several occasions given some particulars, is very well 
equipped, and capable of turning out vessels of the 
largest size. Two of the ships which run to 
Europe have been built in this yard. The Osaka 
district promises not only to become the most im- 
portant in Japan for the cotton and other indus- 
tries, but also for shipbuilding, the number of 
fairly equipped shipbuildmg yards being con- 
siderable. When some progress has been made 
in the iron and steel industries, in which the 
Japanese are making earnest efforts to excel, we 
may be sure that a great development will take 
“ap in naval construction, a fact which should not 

overlooked by British shipbuilders who, for some 
ears past, have found the Japanese among their 
t customers. 

The volume contains a list of the dry docks and 
patent slips in Japan, which shows that these 
conveniences are keeping pace with the progress 
in shipping. At Nagasaki there is one dock 526 ft. 
long and 101 ft. wide, and another 375 ft. long and 
78 ft. wide. Osaka has several docks, the largest 
being 250 ft. long and 40 ft. wide. At Uraya there 
is one nearly 500 ft. long and 765 ft. wide, while 
both Tokyo and Yokohama have each one nearly 
as large. There are a number of smaller docks in 


other parts of the country. There are two patent 
slips at Hiogo (Kole) and one at Nagasaki capable 
of taking in all but the very largest sizes of steamers. 
These docks and slips are taken advantage of, not 
only by Japanese, but also by foreign shipowners. 





TINPLATE OUTLOOK. 


Tue trade authorities are indulging in the most 
essimistic forebodings as to the future of the 
South Wales tinplate trade. Messrs. Sim and 
Coventry, for instance, in their annual circular, 
say ‘‘ it will not be surprising to find that in a very 
short time the whole of the American oil-size trade 
has left South Wales, never to return.” This cheer- 
ing view is suggested by the fact that the American 
Tinplate Company, which controls about 95 per 
cent. of the whole manufacturing interests in the 
United States, has come to an agreement with the 
Standard Oil Company, another vast monopoly, 
which happens to be a large consumer of tinplates in 
connection with its ‘‘ case-oil” trade with the East, 
and which has hitherto not regarded the Trust with 
favour because it has suffered from the high prices 
which have ruled. Asa result of this agreement, 
which takes the form of a substantial reduction in 
quotations, the Oil Company will purchase its plates 
from the Trust instead of buying the Welsh article 
and taking advantage of the rebate of 99 per 
cent. of the duty on all plate brought into 
the country and re-exported in the form of cans 
filled with American produce. The duty is 
1.62 dols. per box, so that the concession must 
be a generous one; the presumption is that the 
price agreed upon is a trifle under that quoted 
for English plate landed in New York, but with the 
amount of duty deducted. The Trust can afford to 
give special terms to important consumers, because 
it obtains compensation by having the domestic 
market pretty much at its mercy, and not sparing 
it at that. What is called the ‘‘Carnegie law of 
surplus” is applied here, and the Tinplate Com- 
ny is the more disposed to be conciliatory, 
Gielen its one great object in life now, as it 
were, is to drive foreign—that is, English—plate 
right out of the American market. There are 
other interests besides oil that have yet to be 
conciliated—those which are concerned with canned 
meats, salmon, fruits, &c.—but it must be allowed 
that a good start has been made, and it is to be 
feared that in the end, be it soon or late, these 
other interests will be brought into line with the 
rest. When that happens, it will be an unhappy 
day for an industry already sufficiently unhappy. 
For though American takings of our tinplate have 
fallen away from 255,603 tons in 1893 to 58,040 
tons in 1900, that market is still our best individual 
outlet, Russia being an indifferent second last year 
with 32,725 tons, followed by France with 23,433 
tons, British India with 22,500 tons, Canada 
with 22,148 tons, and so on; and though the 
takings of these other countries are certainly 
increasing, it must be many years—if the day 
ever comes at all—before full compensation is found 
elsewhere for what we have lost already, and what we 
will probably lose further in the near future in 
relation to the American demand. It is interesting to 
observe that the te shipments for last year 
were better than in of 1899, which again saw 
a slight improvement on those of 1898. It looks, 
in fact, as though the 250,953 tons of this last- 
named year represents the low-water mark of our 
foreign trade—at any rate, on the assumption that 
we are not to lose immediately the rebate plate 
trade with our best customer. For 1899 the exports 
were 256,629 tons, and for 1900, 273,955 tons ; 
and although the comparison with the 379,172 tons 
of 1892 is unsatisfactory enough, the point is that 
we are on the up-grade again, and in the circum- 
stances this is something to be going on with. 
Having said this, we have said about all that can 
be said of a consoling character. The value of last 


too keen to be pleasant, and to such an extent has 
it gone that the local bar works have been said to 
be losing 20s. per ton on the bars turned out. In 
November it was reported that out of approxi- 
mately 20 tinplate bar mills in South Wales 
nine were idle, and of the other 11 only two 
were fully employed, a result attributed to the 
importation of American bars. When these bars 
were first imported, the makers insisted on sending 
them in unwieldy lengths, but they have now agreed 
to meet the wishes of the tinplate makers by con- 
forming to a more convenient usage in this respect. 
Of course there are still drawbacks to their use, 
such as stringent terms of payment, and the im- 
possibility of getting prompt delivery or varied 
specifications. The bulk of the American bars 
have, no doubt, been used for large lines of 20 by 
14 or all sizes. However that may be, the 
Americans as they usually do, ‘‘ have come to 
stay,” and one does not look for much good 
from the action of those well - intentioned 
souls who are endeavouring to keep out the 
advancing tide of competition by refusing to 
purchase shearings arising from imported bars. 
We do not care to go all the way with the trade 
pessimists, but it is quite clear that energetic and 
harmonious action as between masters and men in 
South Wales and the Midlands, is imperative if 
American competition is to be nullified, not only 
in relation to the American domestic trade, but in 
relation also to neutral consumers. For it has to 
be borne in mind that the American production is 
considerably in excess of the country’s needs ; and, 
incidentally, the English manufacturers might study 
to improve their processes, as the Americans have 
done. 





THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From Our New York CorRESPONDENT.) 
(Continued from page 105.) 
PYROMETERS. 


‘*A New Recording Air Pyrometer” was de- 
scribed by Mr. Wm. H. Bristol. This measures 
temperatures of high ranges, and gives continuous 
records of them on a moving chart. It is self- 
compensating for barometric and thermometric 
changes of the atmosphere, and avoids delicate 
mechanism. It is described thus : 


The diagram (Fig. 3) shows the arrangement of the 
pe of the pyrometer, which consist simply of a porce- 
ain bulb connected by a capillary tube to a recording 
pressure gauge. The stem of the porcelain bulb is made 
of sufficient length to pass through the furnace wall. The 
capillary connecting tube is made of seamless copper. 
The recording pressure gauge employed is constructed 
on the same plan as those previously described. B 
reference to the description it will be found that eac 
pressure tube or spring is constructed on the Bourdon 
principle, and consists of a tube of closely flattened cross- 
section formed into a helix of two complete turns. Two 
of these pressure tubes or springs are employed in the 
recorder—one of these, the indicating tube or spring, 
being connected to the air bulb 7 the capillary tube, and 
adapted to be turned axially by the variations of pressure 
due to changes of the temperature to be measured ; the 
other, a compensating spring, is mechanically attached 
to the free end of the indicating tube or spring. The 
compensating spring is adapted to be turned axially by 
variations of atmospheric pressure and temperature in a 
direction opposite to the motion of the first or indicating 
spring under the same influences. . 

Another figure is an interior view of the recording 
portion of the instrument, and shows the compensating 
and pressure tubes. These tubes are made of equal 
strength, hence external or internal ure will pro- 
duce the same angular ——— in be The air bulb, 
capilliary connecting tu and indicating spring are 
almost exhausted of ae, so that when the sic bulb ie cold, 
it is subjected on the extcrior to nearly atmospheric pres- 





sure ; but when the bulb is exposed to high temperatures, 
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the remaining inclosed air is expanded so as to practically 
balance the external pressure, and the bulb is relieved of 
strains which would, in its weakened condition, tend to 
injure it. ; : 
ig. 4 shows the indicatin ‘ 
of the recorder on an enlarged _ Cis the bracket to 
which one end of the indicating spring B is secured; D 
represents a portion of the capillary connecting tube 
where it enters the stationary end of the indicating spring. 
The compensating spring A is helically formed in the 
same direction as the indicating spring, but of a larger 
diameter, so that it may be p! outside of and con- 
centric with the indicating spring, as shown, and is 
mechanically attached at E, there being no opening or 
connection between the interiors of the two springs. At 
the free end of the compensating spring a bracket F is 


and com ting springs 
scale. 
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change of atmospheric tempera provided the air 
bulb is at a given oe ae error for small 
variations from the average temperature to be measured 
will be so small that it may be neglected. As the tubes 
are turned in opposite directions by barometric and 
thermometric changes it is evident that there will 
be no movement of the recording arm unless due to 
changes of pressure communicated to the indicating spring 
through the capi tube from the air bulb exposed to 
the temperature to be measured. The helically-formed 
pressure springs are particularly well adapted for use in 
this instrument on account of the small internal space, 
which, together with that of the capillary connectin 

tube, forms a small volume in comparison with that o 
the air bulb. Thus far, special attention has been given 
to working out the mechanical features of the instru- 
ment, and to détermine experimentally on the most prac- 
tical form of the porcelain air bulb, and_how these bulbs 
may be — to continuously record high tempera- 
tures. As the volume of air space outside of that exposed 
to the temperature to be measured is very small, and as 
there are no corrections or computations necessary for 
barometric or thermometric changes, it will be a simple 
























































soldered, making a rigid connection to a shaft ve 
the centre of the springs. At the front end of the 
shaft the recording arm G is rigidly secured. 

To illustrate the operation of the compensating spring, 
assume that the air been partially exhausted from it, 
and that the barometer rises under such a condition the 
indicating spring would turn to the left (Fig. 3) if, the 
compensating spring was not present; that is, in direc- 
tion of arrow 1; but the compensating spring A being 
present, and tending to turn to the right, as indicated by 
arrow 2, through the same angle, the effect of ch in 
atmospheric pressure is neutralised, and the position of 
the a arm is unaffected by the rise of atmospheric 
pressure. For the same reasons there would be no move- 
ment of the recording arm when there is a fall in atmo- 
spheric pressure. 

If the air is not entirely exhausted from the compen- 
sating spring, it will also compensate for thermometric 
changes in the same manner, the indicating spring tend- 
ing to turn in the direction of arrow 1 when the tempera- 
ture falls, and in the direction of arrow 2 when it rises ; 
while the compensating tube will be turned in opposite 
directions equal amounts under the same influences. By 
leaving the proper amount of air in the compensating 
Spring the compensation may be made perfect for any 
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of the air thermometer, which is a 

for measuring temperatures. The instrument here exhi- 

bited has been calibrated by ——— with a standard 

from 32 deg. up to 600 deg. Fahr., and by the melting 
ints of aluminium and copper for the up to 

5000 deg. Fahr. This instrument is the joint invention 

of E. H. Bristol and the author. 

One was shown which was perfect, although it 
had been in a furnace for six weeks. The only 
difficulty encountered was the liability of the 
glazing to crack, thus admitting the air and destroy- 
ing the partial vacuum in the bulb. The author 
stated temperatures of 2200 deg. had been tested 
with favourable results. 


matter to calibrate the instrument according to the theory 
standard 


Suction Arr CHAMBERS ON Pumps. 


The ‘‘ Comparative Value of Different Arrange- 
ments of Suction Air Chambers on Pumps” was 
presented by F. Merriam Wheeler. The author 
spoke of the importance of properly locating a suc- 
tion air chamber on a pump, and that it was quite 








as important to 


rovide one on the suction connec- 
tion as on the disc 


harge connection ; by it water 
hammer and its attendant evils were prevented. 
They should be so located that the energy of the 
column of water can be expended directly on the 
confined air in them. He detailed the testing of a 
small Blake simplex compound steam pump as 
follows : 


As shown in Fig. 5, one arrangement was to have the 
suction air chamber on the opposite side of the —_- 
where the supply entered oe on an elbow. he 
other arrangement was the location of the suction air 
chamber in a direct vertical line with the suction pipe, 
the air chamber being placed on a tee. Gate valves were 
provided so that either or both suction air chambers 
could be shut off and opened at will. At a slow speed, 
with both chambers out of use, the pump ran quietly 
enough, but when the number of strokes was inc to 
a fair rate of speed, water hammer was the result. To 
give an idea of the serious effect water hammer has on the 
piping as well as on the pumps themselves, I would call 
attention to the fact that this pump (intentionally left 
unbolted to its foundation, with the piping entirely free 
to move), at 80 double strokes per minute, produced water 
hammer sufficient to cause the suction pipe to vibrate at 
each stroke of the pump, at least 4-in. horizontally. When 
either suction chamber was opened there was no percep- 
tive movement in the piping, and the pump ran abso- 
lutely quiet. The pump drew its supply from a tank 
below, the total suction lift being about 5 ft., while the 
length of horizontal suction pipe was about 20 ft. : 

The indicator cards taken, and submitted herewith, 
are quite an interesting study. All the cards were taken 
while the pump was running at about eighty double 
strokes per minute, with a water pressure of 751b. per 
square inch, the pressure in the steam chest of the high- 
pressure cylinder being about 60 lb. | 

Fig. 6is an indicator diagram taken when the pump was 
running with both suction air chambers cut off, while 
Fig. 7 is an indicator taken at the same time from the 


suction pipe at a point close to the pump. This latter 
card graphically demonstrates what ‘‘ water hammer ” 
means, 


Fig. 8 shows an indicator card taken from the water 
cylinder of the pump with one suction air chamber in 
use—the one located on the T-connection. Fig. 9 repre- 
sents an indicator card taken at the same time from this 
suction air chamber. 

The gate valve on the first-named chamber was then 
closed, and the valve on the other suction air chamber, 
placed on the elbow at the opposite side of the pump, 
was opened. Fig. 10 shows an indicator card taken from 
the water cylinder with this elbow style of suction cham- 
ber; while Fig. 11 shows a card taken at the same time _ 
from the suction air chamber itself. 

_ It will be seen from these indicator cards that the suc- 
tion air chamber located on the elbow was more efficient 
than the other (tee style) suction air chamber. The gate 
valves were wide open when the were taken from 
the suction air chambers, but it was noticed that when 
the gate valve on the elbow chamber was opened it re- 
quired only about one turn to stop the water hammer, 
while in the case of the chamber p! on the tee it re- 
quired nearly two turns of the valve to get the same quiet 
effect. The suction pipe of the pump was a 2-in. size, 
hence had a cross-section area of 3.14 square inches. With 
the gate valve one turn open it was found, by careful 
measurement, that the area of the opening was about 
0.114 square inch. With the valve two turns open the 
actual opening was 0.78 square inch. Before completii 
the test the pump was worked up to the extreme of 1 
double strokes per minute, and at this speed it continued 
to run quietly, there being no vibration of the pump or 
pipes. 

The visitors were subsequently addressed by 
President Law and Professor F. R. Hutton. 
There was an evening reception at Sherry’s, and 
the next morning the final session began. 


(Zo be continued.) 





NOTES. 
Tin Ore Deposits in Eastern Sipertia. 

Deposits of tin ore have been discovered in the 
Province of Transbaikalia, near the River Onon and 
its auxiliary rivers, which send their waters to the 
Pacific Ocean. The Onon and the Ingoda form the 
Schilka, which again, with the Argunj, form the 
Amur. Tin ore has been found at the settlement 
of Olowjanny Rodnjik (which means ‘tin ore de- 
posits’’), on the left border of the Onon, and opposite 
this settlement, on the other side of the river in the 
ag: of Malaja Kulinda, a small auxiliary river of 
the Onon ; also at the —_ of Michene tebateoal, 
on the right border of the Onon ; and at the settle- 
ment of Sawitinski, on the same side of the river, 
10 versts from the meeting of the Onon and 
Ingoda. What is called the original deposits 
are found 1} versts from the settlement of 
Olowjanny Rodnjik, close to the Onon. Although 
their existence has been known for about 1 
ears, they have hardly been examined or worked. 
he modes adopted for exploiting the deposits were 





of the most primitive, and ceased altogether about 
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50 years ago. The deposits discovered at Olow- 
janny Rodnjik seem, however, to possess condi- 
tions for remunerative and rational working, and 
the position leaves little to be desired ; the distance 
from the important railway station of ‘‘ Onon,” now 
in course of construction, is only 1 verst up the 
river. Tin from Onon will, thereby, have better 
conditions for reaching the great tin consumers of 
the world, than tin from Malacca, China, and the 
Sunda Islands, and in addition to this the Onon 
supplies water and water power for handling the 
ore, and the forests along its upper course will yield 
plenty of cheap fuel. 


M. Le Bon’s ExpeRIMENTs. 

In an address to the British Association some 
years back, Sir Frederick Bramwell took as his 
text the importance of the ‘‘next to nothing.” Of 
this, chemistry and metallurgy afford us many 
striking examples. Perfectly pure and dry oxygen 
and hydrogen cannot be made to combine, but 
the presence of an infinitesimal trace of moisture 
renders the reaction easy. An insignificant dose 
of phosphorus suffices to ruin steel, and a trifling 
percentage of lead added to gold robs the latter 
of all its ductility. These examples of the re- 
markable effect of trifles are now classical; but 
some still more striking instances of the ‘‘impor- 
tance of the unimportant” have been recently 
brought before the Paris Academie des Sciences 
by M. Gustave Le Bon. Thus mercury, as is well 
known, has no special affinity for oxygen, and its 
oxides when formed are very easily decomposed. M. 
Le Bon has, however, discovered that on adding 
magnesium to mercury, in the proportion of one 
part to 14,000, the whole of the ordinary properties 
of mercury in this regard are completely altered. 
It then readily oxidises on exposure to the air, the 
surface becoming covered with the oxide to a depth 
of gin. At the same time it has acquired the pro- 

erty of decomposing water at low temperature. 

hese acquired properties are gradually lost as the 
oxidation of the metal proceeds. Hardly less strik- 
ing is the modification of magnesium brought about 
by combining it with a trace of mercury: the metal 
then acquires the property of decomposing water. 
As in the previous case, however, this property is 
‘lost after the oxidation has proceeded to a certain 
point. When, however, the element experimented 
with is aluminium, the modification seems to be 
permanent. The addition of an extraordinarily 
small trace of mercury to this metal causes it to 
oxidise rapidly in the air, and to decompose water 
at low temperature ; the reactions proceeding until 
the metal is entirely consumed. Further, whilst 
ordinary aluminium when coupled with platinum 
in a voltaic cell exhibits an electromotive force of 
0.75 volts, with the modified aluminium an electro- 
motive force of 1.65 volts is obtained, the electro- 
lyte being in this latter case merely water. Fur- 
ther, the modified metal is readily attacked by 
acetic, nitric, and sulphuric acids, which are without 
action on the metal when in its ordinary state. 


FRANCE AND THE SiMPLON TUNNEL. 

The proximate completion of the Simplon Tunnel, 
which should be effected early in 1904, has excited 

eat interest in France. The opening of the St. 

othard line in 1881 seriously affected the traftic 
receipts of certain of the French railways, since it 
gave a much more direct, easier, and shorter route 
into Italy from North-Western Europe than did 
the Mont Cenis Tunnel. The German lines were 
the principal gainers by this diversion of traffic, 
and the loss to France has been estimated at some 
two millions sterling per annum. The opening of 
the Simplon Tunnel will, however, give the French 
lines an opportunity of recovering some of the 
diverted traffic, and a careful study of the best 
means of taking advantage of the new situation has 
been made by the Chambre de Commerce at Geneva. 
As matters stand, the best route from London to 
Milan altogether avoids Paris, the course fol- 
lowed being through Reims and Basle and Lucerne, 
and thence along the north and west of the 
lake to the St. Gothard, the southern end of which 
_— into a valley, leading almost due south to 

ilan. The maximum elevation attained is 3785 ft., 
and there are nearly 60 miles of gradients of 1 in 
40 to 1 in 37. In the case of the Simplon, the 
tunnel itself lies some 30 miles further west than 
the St. Gothard, and by constructing a short length 
of line from Gravellona to Arona, the southern 
approach to Milan will be practically as direct as 
that from its rival, The northern end of the tunnel 





at Brigue is only 2253 ft. above sea level ; whilst 
the southern portal is at an elevation of 2080 ft. 
The heaviest gradients are only 1 in 80. The 
approach from Western Europe will lie along either 
the northern or southern shore of Lake Geneva ; 
but the existing routes are over crests much higher 
than the culminating point of the tunnel. The 
Paris, Lyons, and Mediterranean Railway Com- 
any have suggested two lines of approach. 
he most direct of these is through Pontarlier 
to Lausanne, or to the same point over a new 
line from Frasne to Vallorbes, and thence to 
Lausanne. From this town existing lines run 
to Brigue, where the northern portal of the 
Simplon is situated. The objections to this route 
lie in the high level of the line near Vallorbes, 
where the existing line attains an elevation of 
3326 ft.; and even if the suggested Frasne deviation 
were made, the culminating point would be at a 
level of 2937 ft. Asan alternative route through 
easier country, the Paris, Lyons, and Mediterranean 
Railway Company suggest the construction of a 
new line from St. Amour to Bellegarde, and thence 
over existing lines along the southern shore of 
Lake Geneva to St. Maurice, where begins the 
railway up the Rhéne Valley to Brigue. Though 
this line avoids the high passes met with on the 
Lausanne route, it is much longer, and would 
shorten the distance between Paris and Milan vid 
Mont Cenis by 15 miles only. The plan advocated 
by the Geneva Chamber of Commerce is of a much 
more radical character than either of the foregoing, 
and. whilst involving very heavy work, gives a 
short and easy access to the existing railway at 
Geneva. Lines already opened, or in course of 
construction, will be utilised from Paris to Dijon, and 
thence to Lons-le-Saunier. From that point it is 
suggested that a new line should be constructed to 
Geneva, passing through St. Claude. This line 
will be almost straight, and only 45 miles long. In 
this distance, however, there will be two principal 
tunnels 7 miles and 94 miles long respectively, two 
others about ,% mile and 4 miles each, and seven 
shorter tunnels. Of the two principal tunnels the 
shorter will connect the valley of the Ain at Meussia 
with that of the Bienne at Valfin ; whilst the other, 
commencing near St. Claude, will terminate at 
Crozet, about 124 miles north of Geneva. This 
tunnel will pass under the River Valserine. Fairly 
easy gradients, not exceeding 1 in 100 will be pos- 
sible throughout, and the highest point of the new 
line will be at an elevation of 1834 ft. only. The 
estimated cost is put at 4} millions sterling. 


InpIAN COAL. 


Out of a mass of figures relating to the produc- 
tion of minerals in India between 1890 and 1899 


inclusive, which the Director-General of Statistics J 


has compiled, we turn to those which show the 
growth of the output of coal, as a matter of consider- 
able interest to producers, &c., in the United King- 
dom. The yield has increased from 2,168,521 tons 
in 1890 to 4,937,000 in 1899. ‘‘ Indian coal,” says 
Mr. O’Conor, ‘‘ is now extensively, in some places 
exclusively, employed for the railways, coasting 
and river steamers, mills and factories; but as in 
the case of salt, the conditionsof transport are not yet 
sufticiently developed, though they are being greatly 
improved, to permit of the exclusive use of Indian 
coal for industrial purposes.” During the past 
year there has been remarkable activity in all the 
mining districts. The great obstacles to rapid ex- 
pansion are the insufliciency of wagons on the rail- 
ways, and the hopelessly primitive methods of the 
Calcutta Docks ; but in spite of them, considerably 
more fuel has been got to market than for the 
corresponding months of last year. Bengal is an 
easy first among the coal-producing provinces, being 
followed, longo intervallo, by the Nizam’s Terri- 
tory, Assam, the Central Provinces, Central India, 
the Punjaub, Burma, and Baluchistan. In addition 
tothe coal measures now worked, there are numerous 
others in India, which cannot be developed owing to 
their location at points unprovided with railways. 
When these deposits shall have been opened up, the 
output, which is already increasing steadily, will 
naturally be very considerably enhanced. Mean- 
time it is to be observed that the Indian railways 
consume a great proportion of the annual yield, 
with advantage to themselves, in that it enables 
them to do with less imported coal, which is ex- 
tremely costly, and also with advantage to the 
collieries non to India generally. he East 


Indian Railway, for instance, now obtains the 
entire supply of coal from the Kurhurbaree and 





Serampore collieries, which are worked in conjunc- 
tion with it. Again, the Great Indian Peninsula 
Railway in 1899 consumed about 70,000 tons of 
Warora coal, which it obtained at a cost of 
Rs.4.8 annas, as well as over 100,000 tons of Sin- 
gareni coal. The Dandot colliery, too, is worked 
in connection with the North-Western State Rail- 
way, which takes nearly every ton it produces, and 
which is also interested in the Bhaghanwala, Khost, 
and Shahrigh collieries, in the same locality. Com- 
red with Welsh steam coal, India fuel is un- 
oubtedly of inferior quality, but it can be used with 
rofit allthe same. A few details about the average 
ndian miner will probably be of interest. The 
‘* Bauri,”’ who is usually the collier of the Raniganj 
field in Bengal, is a happy-go-lucky individual, 
who has as much regard for ‘*St. Monday” as any 
English pitman. Yet, after carousing half the night, 
he will trudge séven or eight miles to his work, and 
is down the pit by 9 or 10 a.m., though he cannot 
be persuaded to do more than will, with his wife’s 
contributions, keep the household in rice and him- 
self in drink for the day. Women and children 
are employed underground, principally in carrying 
small coal and dust. The collier’s light is a primitive 
form of illumination, being no more than cotton 
thread or old rags floating in oil in a crude stone 
vessel. He prefers it so, for he is thus able to 
save some of the Mahua oil to anoint his body or 
to season his food. For that reason he does not 
approve of the innovation of tin lamps. He isa 
hardy creature, and whether the ventilation of the 
mine receives attention or not does not trouble 
him. He has a wonderful power of endurance, 
and can work for hours at the bottom of a 
sinking shaft, with water pouring over his body, 
or continue day after day driving a ‘“‘rise” away 
from any current or air, and in an atmosphere 
foetid and steam-laden. His powers in this respect 
have saved mineowners on the Raniganj field from 
the necessity of providing ventilation; but at the 
same time the ‘‘ Bauri” seems too useful a worker 
to have his life unduly shortened by lack of atten- 
tion to this matter. At Warona, in the Central 
Provinces, the system of working the mines nearly 
resembles the English; no women work under- 
ground, and the work time is divided into three 
shifts of eight hours each the week round. In 
Bengal the hours are from 6a.m. to6 p.m., or later 
when extra work is required, though the colliers 
there only put in about four days a week. In the 
Karbarbari coal field, where English tools are em- 
ployed, the workings are on the board and pillar 
system. — Engineering. 





Mr. I. J. CoLtins.—We much regret to have to record 
the death of Mr. I. J. Collins which took place on 
anuary 25. He was for many years associated with 
the late firm of Messrs. Silber and Fleming, more espe- 
cially in connection with the Silber Light Company. 
In 1890 he undertook the managing directorship of the 
Lamp Manufacturing Company, of Leonard-street, 
London, and continued to occupy that position with 
conspicuous ability until his death. In the railway 
world he was well known in connection with the Coligny 
lamp for lighting railway carriages with gas, which was 
his own invention. 


H.M. Torrepo-Boat ‘‘ No. 98.”—The first of four 
25.knot improved type of torpedo-boats which are being 
constructed | for the new Royal Navy by Messrs. John I. 
Thornycroft and Co., of Chiswick, was launched on 
January 22. These vessels, when completed, will be the 
most powerful torpedo-boats in the world, as they will 
have a greater armament than any others, and will 
develop the high speed of 25 knots with a full load of 
42 tons. The boat recently launched will be known as 
“No. 98.” It is interesting to compare the dimensions 
of these vessels with those of No. 1 torpedo-boat (the 
a: ee. completed by Messrs. John I. Thornycroft 
and Co. in 1877 ; the latter being armed with one 14-in. 
torpedo tube only, and no guns: 





No. 1 Torpedo-Boat 


ii ” 
arabes “* Lightning.” : 

Length .. 155 ft. Oin. Length oe .. 84ft. Zin. 
Beam a o Nie o> vi Fee 
Draught,maximum 8,, 5,, Draught .. ws. Bigg 0 9 
Indicated _horse- Indicated _horse- 

power es 2800 power sia 
Speed . 25 knots Speed .. 18.55 knots 


The larger size, necessary for the increased speed, of the 
new vessels, compared with the earlier torpedo boats, will 
enable them to maintain their speed, even in — 
weather, better than their predecessors did in smooth. 
The engines are of the Thornycroft balanced typ2 which 
have proved so free from vibration, and have worked so 
successfully in the destroyers built for the British and 
— a ; bee “eS Frome aa 
three 3-pounder quick-firing guns, three 0 
tubes for 18-in. Whitehead torpedoes. This was the last 
vessel for the Royal Navy launched during the reign of 
Queen Victoria. The trials will commence at once. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 17. 

THE strength of the iron and steel situation is main- 
tained under a moderate demand during the past few 
days. This strength is largely due to the certainty 
that the requirements for the year will be much in 
excess of last year. The event of the hour is the 
surrender of the point in dispute by the Pennsylvania 
Railroad Company on the matter of freight rates to 
the Carnegie Company. A general reduction in freight 
rates from Pittsburg to the coast takes place Feb- 
ruary 1. The railroad company now pretend they 
intended to reduce April 1, but the pubtic believe to 
the contrary. The determination of the Carnegie 
interests to erect the largest pipe and tube mill in 
the world, with three or four 700 ton-per-day blast 
furnaces on Lake Erie, 150 miles north of Pittsburg, 
caused the change of miad in the slow-thinking rail- 
way officials. They were just as slow a few years ago 
when that company said it would build its own road 
from the lake to its furnaces, unless rates from the 
lakes were sufficiently reduced. The officials laughed 
at the idea of Mr. Carnegie building a railroad. The 
road was built, and it is equipped with the largest 
engines and cars in the United States. During eleven 
months last year the value of pipe exports was 
5,521,772 dols. It is estimated that pig iron can be 
made 1 dol. per ton cheaper on the lake front than 
at Pittsburg; by filling the returning ore cars with 
coke, which now return empty. Besides from 3 dols. 
to 4 dols. 04 ton can be saved on ocean freight by 
exporting by water. Estimates of requirements for 
all kinds of iron and steel material are now arriving. 
Prices are not advanciog; but there is a struggle on 
between the large consumers and manufacturers for 
more favourable terms in future, especially summer 
deliveries. 

It is proposed to erect a very large steel works at 
St. Catherine’s, near the Welland Canal, where direct 
and cheap communication is had with ore lands. The 
Lackawanna Iron and Steel Company will erect a 
large steel plant in Eastern Pennsylvania, contiguous 
to ore and coal supplies. There is nothing new in the 
steel rail situation. About 1,250,000 tons of this 
year’s requirements are reported as purchased. The 
structural steel combination holds absolute control of 
the market. It now looks as if heavy buying would 
soon set in, though consumers are not wiling to let 
contracts run beyond July. An unusual amount of 
railroad building and tramway construction begins 
early in the spring, and contracts for supplies do not 
in most cases cover more than half what will be 
required. Ore quotations will be determined next 
week, and steel contracts can then be safely made. 
Car-builders are already taking large orders for cars, 
and pressed-steel car requirements are far in excess of 
capacity of works. 





Inp1an Pustic Works.—The expenditure on public 
works (chargeable to revenue) in British India during the 
ten years ending with 1898-9 inclusive was 307,405,336/. 
This total was made up as follows: 1889-90, 26,599,529/. ; 
1890-91, 26,465,8847.; 1891-92, 30,133,640/.; 1892-93, 
31,095, 8632. ; 1893-94, 31,697,103/. ; 1894-95, 32,517,816/, ; 
1895-96, 32,842,125/.; 1896-97, 32,051,685/. ; 1897-98, 
31,256,5237. ; 1898-99, 32,745,1682. The public works to 
which these totals relate were railways, irrigation, build- 
ings, and roads. The lion’s share of the expenditure was 
for railways. The to’ for each year included the ex- 
penditure made in Great Britain on Indian public works 
account, and also loss on exchange. This latter item, in 
consequence of the — of the rupee, was by no 
means an inconsiderable one. The expenditure is given 
in sterling, tens of rupees being converted into sterling at 
the full rate of 23. per rupee. The bulk of the expendi- 
ture being made in India, was based upon the full par 
value of the rupee. 





New TUNNEL ON THE MipLanD.—A new tunnel on 
the Midland Railway, at pe penagn | has just been opened. 
Eb is really a duplication of an old tunnel, and it forms 
part of extensive widening operations for the se of 
relieving the congestion of traffic between and 
Bradford, and Leeds and the North. The Heysham 
Docks scheme, no doubt, had much to do with the con- 
struction of this second tunnel, which is exactly the same 
length as the old one, viz., 1520 yards. It is ay t 
years since the contractors, Messrs. T. Oliver and Sons, 
commenced the tunnel. The work was to be completed 
in two years, and the contract price was 200,0002. During 
the construction of the tunnel, various unexpected con- 
ditions caused ‘much delay. A considerable amount of 
rock had to be contended against, while in other parts 
loose shale rendered it neceseary to adopt what is known 
as invert work, so that two-thirds of the tunnel form a 
complete tube of brickwork. There are six ventilating 
shafts, the depths of these being respectively 140 ft., 
218 ft., 253 ft., 223 ft., 180 ft., and 120 ft. At present 
only one set of metals has been laid through the new 
tunnel, and much work remains to done. When 
approved ae Board of Trade, it is expected that the 
tunnel will be used for passenger traffic, and the old one 

54 years since the old tunnel was 


for goods, It is now 
built, 








INDIAN RAILWAY PROPERTY. 

THE present — of Indian railway property 
possesses special interest—first, because important 
changes have taken place in the position of the guaran- 
teed companies ; and, secondly, because British India 
has been passing through a period of strain and diffi- 
culty from which it has not yet altogether emerged. 
After severe famine came an outbreak of plague, and 
now there has been a return of the famine. The his- 
tory of India for the last ten years shows that while 
great attention has been - pe by the British authori- 
ties to the development of railways, an equal amount 
of effort has not been made for the promotion of irri- 
gation ; and as Indian population has increased rapidly 
under British rule, the people of India are always 
more or less in danger of suffering from an insufficient 
supply of food. The history of the plague also shows 
that European ideas as to sanitation have made little 
impression at present, the native population of India 
resenting any enforcement of sanitary reform. 

The Great Indian Peninsula Railway passed at 
the close of June, 1900, into the hands of the Anglo- 
Indian Government. The original contract between 
the Great Indian Peninsula Company and the Secretary 
of State for India in Council was dated August 17, 1849, 
and the Secretary of State entered into possession of 
the railway July 1, 1900. The first section of the Great 
Indian Peninsula Railway was opened for traffic in 1853. 
Its length was only 35 miles, upon which the capital 
expended was 731,122/. The net profit in 1854 was 
9411/., giving a return at the rate of ll. 5s. 9d. per 
cent. perannum. In 1859, the length of line in opera- 
tion had been increased to 245 miles; the capital ex- 
pended had grown to 5,897,124/.; and the return 
realised had advanced to l/. 7s. 9d. per cent. per 
annum. In 1864, 585 miles were worked, and the 
capital expended had grown to 12,249,384/.; the net 
revenue for the year was 178,220/., giving a return of 
11. 9s, ld. per cent. per annum. In 1869, the length 
of line in operation had increased to 873 miles, and 
the capital expended had grown to 21,333,877/. ; the 
net revenue for the year was 481,018/., giving a return 
of 2/. 5s. 1d. per cent. per annum. In 1874, 1430 
miles were in operation, and the capital expended was 
23,478,582/.; the net revenue for the year was 
754,728/., giving a return of 3J/. 4s. 3d. per cent. per 
annum. In 1879, the length of line in operation was 
1288 miles (the company having ceased working 
certain State lines), while the capital expended was 
23,632,830/.; the net revenue for the year was 
935,356/., giving a return of 3/. 193. 2d. per cent. per 
annum. In 1884, 1504 miles were in operation, the 
capital expended standing at 24,201,664/.; the net 
revenue acquired was 1,472,512/., giving a return at 
the rate of 6/. 1s. 8d. per cent. per annum. In 1889, 
1447 miles were worked, the capital expended 
standing at 25,176,933/.; the net revenue for the 
year was 1,650,869/., giving a return at the rate of 
6/. 123. per cent. per annum. The tide of the com- 
pany’s prosperity was then at the flood ; it has since 
ebbed rather than otherwise. In 1894 the length of 
line worked was 1490 miles, the capital expended 
standing at 25,736,533/.; the net revenue was 
1,552,230 , giving a return of 6/. 0s. 7d. per cent. 
per annum. In 1899, 1491 miles were worked, the 
capital expended standing at 25,982,786/.; the net 
revenue was 1,502,217/., giving a return at the rate of 
5l. 153. 7d. per cent. per annum. The company has 
recently completed its Jalgaon and Amalner branch, 
34} miles in length. For a short time during the past 


ceipts showing an increase of 31,734/. for the six 
months; the deficiency on the guaranteed interest 
account for the half-year accordingly only amounted 
to 22,6367. The results attained in the first half of 
1900 were, however, less favourable than those of 
the first half of 1898, when a net revenue of 289,382/. 
was acquired. The length of line in operation on the 
Madras at the close of June, 1900, was 845 miles, the 
gauge adopted being 5 ft. 6 in.; the company had, 
owever, only 424 miles (between Madras and Arko- 
nam) of double line. The Kolar Goldfields line, 10 miles 
in length, is worked by the Madras Company, and is a 
valuable source of income to it. The cost of main- 
taining the Madras. system in the first half of 
1900 was 14,287/. more than in the corresponding 
period of 1899. This was due to a special expenditure 
of 8542/. in strengthening the Tungabhadra Bridge, 
while 2289/. was expended in covering portions of the 
system with broken stone. There was also an increase 
of 18,078/. in the expenditure of the locomotive and 
carriage department in the first half of 1900. A 
number of engines have received heavy repairs, while 
two new locomotives were built at the cost of revenue. 
Surveys have been made with a view to an extension 
of the undertaking. If these extensions are carried 
out, the network will be increased by 138 miles. The 
directors have also brought forward proposals for the 
construction of a metre gauge system 289 miles in ex- 
tent, which they consider could be conveniently worked 
from Podanur. Lines are in course of construction 
from Calicut to Azikal, and from Shoranur to Cochin. 

The total length of line forming the system 
worked by the Bombay, Baroda, and Central India 
in the first half of 1900 was 2759 miles. This 
total was made up as follows: Company’s line 
properly so-called, 461 miles; lines worked for the 
Anglo-Indian Government, 1814 miles ; lines worked 
for native States or other companies, 484 miles. The 
capital expended by the company upon its lines to the 
close of June, 1900, was 10,311,6997. The profit 
realised by the company in working the large extent 
of State lines accounts, to some extent, for the very 
liberal dividends forthcoming upon its stock. The 
purchase of the company’s system may be effected by 
the Secretary of State for India in Council in 19065, 
when the first fifty-year contract runs out. 

The Anglo-Indian Government started with six 
5 per cent. guaranteed companies—the East Indian, 
the South Indian, the Eastern Bengal, the Bombay, 
Baroda, and Central India, the Great Indian Penin- 
sula, and the Madras. It appears probable that in 
another five years all these six companies will have 

into the hands of the Indian Government, which 
will, no doubt, realise economies by the new arrange- 
ments made. The inducement to purchase other lines 
enjoying a lower rate of rantee is less urgent; but 
in @ great military dependency like India the trend of 
events is, of course, in favour of the development of 
State lines rather than of private enterprise. 





Tue Surz Canat.—The transit revenue of the Suez 
Canal Company last year amounted to 3,626,176/., as 
compared with 3,652,750/. in 1899, and 3,411,790. in 
1898. The number of vessels which passed through the 
Canal last year was 3441, as compared with 3607 and 3503 
in 1899 and 1898 respectively. 





More Lancasuire Coat,—A rich seam of coal has 
been reached near Walkden, Manchester. The sinking 
has been carried out by Mr. Ellis Rogera, a well-known 
local colliery contractor. Two coal mines have also been 
re-opened in the same locality ; one had been closed since 


half-year goods traffic was carried over this branch | 1889 


with the aid of a low-level diversion across the 
Girna, but on the approach of the monsoon it be- 
came necessary to remove it. A permanent bridge, 
comprising nine spans of 175 ft. each, is not expected 
to be completed before May, 1901. 
It is creditable to the Great Indian Peninsula Com- 
y that the Government Inspector of Indian Railways 
is satisfied with the condition in which the system has 
been handed over to the Anglo-Indian authorities. 
The inspector, indeed, considers that the cost of main- 
tenance should in future show a handsome reduction, 
owing to extensive renewals in the past of rails, 
sleepers, ballast, and rolling stock. Although the 
system has been transferred to the Anglo-Indian 
Government, it will continue to be worked by the 
Great Indian Peninsula Company for a period of 
twenty-five years from July 1, 1900. e Great 
Indian Peninsula has been authorised to amalgamate 
with the Indian Midland, so that for twenty-five } ears 
what may be termed the Great Indian Peninsula con- 
nection will be working a network comprising 2672 
miles of line. The annuity to be paid by the Anglo- 
Indian Treasury in consideration of the transfer of 
the Great Indian Peninsula system is 1,335,564/. This 
annuity expires August 17, 1948. 

The next lines which the Anglo-Indian Treasury 
will purchase will be those of the Madras and the 
Bombay, Baroda, and Central India Companies. It is 
satisfactory to note that the Madras earned a return at 
the rate of 4/. 7s. 2d. per cent. per annum upon its 
share capital for the first half of 1900, the net re- 











PERSONAL.—Measrs. Easton and Company, Limited, of 
Broad Sanctuary Chambers, Broad Sanctuary, Westmin- 
ster, 8.W., inform us that they have acquired the busi- 
ness of Easton, Anderson, and Goolden, Limited, together 
with the works, machinery, patents, and patterns. They 
have also secured the sole license for Great Britain and 
her Colonies for the manufacture and sale of stationary 
engines of over 10 horse-power ee economisers, 
and other apparatus, under the Schmidt Patents, for the 
utilisation of highly superheated steam. They will also 
continue the various branches of engineering work hitherto 
executed by Easton, Anderson, and Goolden, Limited.— 
Messrs. J. Beardshaw and Son, Limited, Sheffield, and 
_ Cannon-street, London, secured an award of two 
Gold Medals at last year’s Paris Exhibition, as an 
acknowledgment of the great skill their workmen had 
shown in rolling peculiar sections of profile tool steel. — 
We are requested to-state that the three well-known 
American machine companies—the Niles Works Com- 

ny, Bement, Miles, and Co., and the Pond Machine 

mpany—which made so admirable a collective exhibit 
at the recent Paris Exhibition, are worked at the 6 
time under the name of the Niles-Bement-Pond Com- 
pany. The London office is at 25, Victoria-street, West- 
minster.—We understand that Mr. Herbert Lindley, late 
of Browett, Lindley, and Co., Limited, of Patricroft, 
has accepted the position of _— manager to 
ways, Limited, Manchester, who are taking up the 
construction of ‘high-speed engines for electric installa- 
tions.—The tender of the Goheen Company, of Canton, 
Ohio, has been accepted by the India Office for a supply 
of carbonising coating for application on iron and steel 
on Indian railways. 
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GAS WORKS: RETORT ASCENSION PIPES. 
To THE Eprtor oF ENGINEERING. 

Sir,—In your issue of December 28 you published a 
communication upon the above subject. : 

Several letters relating thereto have been forthcoming, 
upon which, perhaps, you will allow a few remarks, as 
well as upon the subject generally. : 

The principal benefits claimed for the one ascension 
pipe arrangement to a ‘'20-ft.” through retort may be 
summarised as follows : 

1. A large reduction in the temperature of the gas 
entering the hydraulic main. : : 

2. The certainty of knowing which pipe the gas is 
travelling through. ; . 

3. The minimising of the stopped-pipe nuisance. ‘ 

4. The reduction of thick tar and pitch in the hydraulic 
main, thus reducing the extent of the ‘‘cleaning out” of 
the same in summer. 7 

5. The saving of capital cost in construction. _ 

6. The reduction by one-half the number of pipes to 
be kept clear. : 

7. The improvement obtainable where stoking machinery 
is used, by allowing the machinery free passage on one 
side clear of the cleaners, and thus enabling the work to 
be done more expeditiously. 

All the points named are most important ones, and 
cannot fail to be of considerable interest and value. 

In some works it is the practice to allot a certain 
number of ascension pipes per ‘‘ pipe cleaner” ; hence, 
the halving of the number of pipes to be cleared is a 
manifest saving. ’ 

It will not be overlooked that over and over again the 
claim of the great economy effected by inclined retorts 
in this matter of single ascension pipes, single hydraulic 
main, &c., over horizontal ones, has been urged. It now 
appears that such a claim must be abandoned. 

Many engineers who have to deal with ‘‘ through” 
retorts know that even when the two pipes have been 
known to be stopped, it has only been possible to clear 
one, on account of want of time, 

Truly it would be a revelation to know the exact state 
of all the ascension pipes in a retort bench where two 
pipes are in vogue. 

Abundant confirmation of the author’s suggestion, that 
it was open to question whether the stoppe an trouble 
was not, indeed, —— augmented by the double 
aystem of pipes, has been forthcoming. 

One writer states he has shut off one of the bydraulic 
mains and used only one of them for years, which 
worked satisfactorily. This is a sufficient proof of 
the advantage of a single pipe, coupled with his further 
statement that the number of stopped pipes was not 
worth mentioning; while the further benefit that the 
hydraulic main was kept free from thick tar is also 
apparent. 

Many engineers know what the summer “‘ cleaning out” 
of the hydraulic main involves. 

In some of the letters different views and opinions are 
expressed. Pan 

One writer says that if only one ascension pipe is used, 
then the single one must be of double the area, so as to 
be equivalent to the two pipes. : 

To a certain extent this may be correct ; that is, sup- 
posing for a moment the gas travels in an equal stream 
up each ascension pipe. It has, however, been clearly 
demonstrated that such is not the case. 

Scores of times the author has noticed the ascension 
pipes, as previously stated in the former communication, 
warm on one side and cold on the opposite one, from 
which the course of the gas can be ascertained without 
any extensive experiments. 

urther than this, upon trying the ascension pipes 
with augers, some have been found completely blocked 
up, although, apart from the temperature, no sign of a 
stoppage was apparent before trial, as the pipe at the 
opposite end was quite clear. 

In the author’s opinion there are many arch, dip, and 
ascension me stopped on one side of the bench in many 
works, and the one pipe is doing the whole of the work, 
and this more satisfactorily than when both pipes are 
working, the gas being compelled to pass uniformly up 
the one pipe. 

A senate iavedtiantiann of an installation of ‘‘ through” 
retorts reveals a good deal in that direction, or 
instance, what have been technically called ‘‘ rat holes” 
have been poked through a portion of a blockage in the 
ascension pipes. This pipe, as long as it passes a small 
quantity of gas through the arch pipes at the top, has 
been termed clear, or, at all events, has been allowed to 
pass muster. 

The area of such a small passage is very insignificant ; 
in many instances it has only been of sufficient size to 
allow the smoke to issue through the arch pipe at top 
with the cap removed. 

It has also been suggested that a naked mouthpiece, 
without any ascension pipe, would look very odd. There 
is little, if any, strength in this argument. 

One engineer suggests that h:lf the number of the 
retort ascension pipes should be put on one side of the 
bench, and the remainder on the other. 

Such an arrangement permits of plenty of space being 
available for the ascension pipes; but it the 
primary disadvantage of requiring duplicate hydraulic 
and foul mains, tar and liquor pipes, &c. 

No ment has been forthcoming, nor, indeed, any- 
thing said, in favour of the double outlet pipe arrange- 
ment. 

One writer says: ‘“‘It is a matter of common knowled 


that the gas does not divide itself equally between the 


two outlets, but favours sometimes one and sometimes 
the other, in a somewhat erratic fashion.” 

It is this oscillation of the gas from one side of the 
bench to the other, which causes irregular working with 





the seals of the dip pipes, and thus involves further 
complications. 

After careful consideration of the whole matter, I am 
fully convinced that only one ascension pipe is necessary 
for ‘‘through” retorts, although it is the universal 
practice to have two. 

Yours faithfully, 
Epwarp A. HARMAN, 
Engineer and Manager, 
Gas Works, Huddersfield, January 25, 1901. 





PATENTS IN FEDERATED AUSTRALIA. 
To THE Eprror OF ENGINEERING. 
Srr,—We find that many patentees are under the 
impression that a single patent will now cover all the 
federated Colonies. 
This, however, is not the case, and se te inde- 
Aner patents are still required for each Colony. From 
test advices it appears that there is not the slightest 
prospect of a general patent law for the entire Common- 
wealth being adopted for at least two years, and it will, 
therefore, be unwise and useless to delay applications in 
expectation of the passage of such a law. 
E. P. ALEXANDER AND Son, 
Chartered Patent Agents. 
19, Southampton-buildings, W.C. 





SCOTTISH ELECTRICAL CONTRACTORS’ 
ASSOCIATION—GLASGOW CENTRE. 
To THE EprTor oF ENGINEERING. 

Sir,—Referring to the correspondence ing the 
formation of an Electrical Contractors’ Association which 
has recently been going on in the Electrical Press, on 
November 15, 1900, at a meeting of the trade in Glasgow, 
it was decided to form an Association. This has now 
been carried out under the name of “The Scottish Elec- 
trical Contractors’ Association—Glasgow Centre,” with a 
membership of over 30. 

I have been appointed secretary of the Association, and 
shall be glad to communicate with kindred associations, 
which may have been formed or with parties who propose 
forming such associations, with a view to co-operation or 
joint action where necessary. 

The first business pear 3 of the Association takes 
place on February 7 next, when any communications re- 
ceived prior to that date will be considered. 

Yours faithfully, 
For the Scottish Electrical Contractors’ Association, 
James M. Daviss, Jr., C.A., Secretary. 
168, St. Vincent-street, Glasgow, January 26, 1901. 





ENGLAND TO SWITZERLAND BY 
STEAMER. 
To THE EpiTor oF ENGINEERING. 

Siz,—How is it that no enterprising London Steam- 
ship Company has as yet given the public a combined 
river and sea service from London to Mannheim, which, 
if not the swiftest, would be the cheapest route to Swit- 
zerland, the Engadine, and the Italian lakes ? 

Of course, the sea portion of the route would be from 
Tilbury to Rotterdam, where passengers could be tran- 
shipped into vessels of a different type, which experience 
has shown to be best adapted for swift and shallow rivers, 
t.e., the model of the old Missieai issippi river steamer—great 
beam with shallow draught and careful arrangement, and 
disposition of the weights so as to combine the carrying 
of heavy machinery with very go scantling. Those 
wonderful floating hotels—the Fall River boats—are of 
similar design but of deeper draught and stronger build, 
having to encounter a heavy sea on the way from New 
York. Large floating automobile hotels running from 
Rotterdam to Mannheim would afford an ideally luxurious 
mode of travel at very moderate cost. 

Paterfamilias, wishful to introduce his youngsters to 
Switzerland, now finds the initial cost of return tickets 
very heavy, especially if desirous that he and his should 
reach Lucerne in a fit state of mind and condition of body 
to appreciate the feast of scenery which Nature so gene- 
rously provides, 

Doubtless he can economise by travelling otherwise 
than by first-class roe pe pw in a train-de-luxe, but in 
that case a day at least will be wasted in recovering from 
an excessive fatigue. There are, moreover, many people 
whom 20 hours of even the most comfortable railway 
travelling thoroughly upsets. 

It is possible that further economy, equal speed, and 
even greater comfort owing to absence of vibration may 
be effected by dispensing with motive power on 
= ** floating hotel,” and employing in its place a power- 

ul tug. 
I remain, yours truly, 
ANGLO-TEUTONICUS. 
Reform Club, Pall Mall, January 30, 1901. 





STREET CLEANING. 
To THE Eprror or ENGINEERING. 
Sir,—In your issue for January 11, Mr. Cunliffe says, 
‘the question arises how ought snow to be cleared from 
our thoroughfares. I say, most emphatically, with salt ; 


and then, after a slushy mess is formed, sweep it all away.” 
Re rope it has not occurred to Mr. Cunliffe that the 

tion of salt to snow so lowers the temperature of the 
snow that the latter becomes more or less of an icy nature. 
Now, as snow is simply frozen water—that is, a liquid 
converted to a solid simply because the temperature of 
the liquid is lowered until reaching its solidification point 
—is it not more rational to suppose that the best means of 
as away snow would be by con it into its 
liquid form again, whence it would as readily disappear 


from the street as quickly as rain water does. But how is this 
to be done? Certainly not by salt or any chemical means. 
All that would be needed is to sprinkle on the snow hot or 
warm water, when the snow would soon lose its solid form 
and become fluid again. It would not be a difficult 
matter to construct a water cart, the liquid in which 
could be heated by means of a fire beneath the cart, 
thus all that would be necessary in freeing a street from 
snow would be for the hot-water cart to perambulate the 
streets in much the same way that the carts now in vogue 
for watering the streets in dusty weather do, when the 
snow if not at once converted into a free flowing liquid, 
would at all events be reduced to a elushy mess that 
could be readily washed away down the gullies. It would 
not be necessary for the water to be very hot, a tempera- 
ture 10 deg. or.20 deg. above the freezing point of water 
would easily convert all solid snow to a liquid slush. 

I should say this idea is not a new one, asI suggested 
it to the public a few years ago in the columns Ps con- 
temporary (Inventions), but as the idea appears not to have 
been acted on, and it is one so very feasible, I reiterate 
it in your columns, in the hope that some of your me- 
chanical readers may produce a suitable article for 
sprinkling hot water over snow-clad roadways. 

Yours truly, 


H. C. Sranpace. 

Aston Manor, January 26, 1901. 

P.S.—Re the safety of lifeboats, in a daily contempo- 
rary it was stated that the ropes on board a wreck were 
so stiff through being swollen with wet that a coil of rope 
could not readily be unwound. Now, some years ago I 
was commissioned to formulate a process or means of 
preserving the ropes that run through the davits of boats 
on d_ships always flexible. As a result of my 
research, I found that a compound could be prepared 
with linseed oil and rosin oil, which would not only pre- 
serve the rope in a flexible condition, but would also 
render it waterproof, and prevent it becoming stiff or 
swollen with water; and at the same time the compound 
would not act on the rope fibre in any way that would 
cause decay. Oils alone will not serve the purpose, but 
only when rosin oil (which never dries to a solid mass, or 
becomes decomposed, like linseed oil and other drying 
oils do) is used as an ingredient. 








CARBOLINEUM AVENARIUS. 
To THE EpitorR OF ENGINEERING. 
S1r,—Could any of your readers afford any information 
as to the result of the use of ‘‘Carbolineum Avenarius,” 
which was introduced into this country some 12 or 14 
years ago aS a preservative against decay in timber? 
Also, if the article can now be obtained in this country ? 


Yours faithfully, 
January 29, 1901. M. Inst. C. E. 








DanvuBE AND THEI8s CANAL.—The concession for this 
| canal was granted in 1894, It will shorten the communi- 
| cation distance from Buda-Pesth to the Theiss by 375 


miles. The canal will also be used for irrigation purposes. 
| Tue InstiTuTION oF JuNIOR ENcingERS.—A meeting 
of this Institution was held at the Westminster Palace 
Hotel, on Friday, J soggy 25, the chairman, Mr. Perci- 
val Marshall, presiding. After an expression of sympathy 
with the King and the other members of the Royal 
Family, Mr. Alexander Ross, M. Inst, C.E., Honorary 
Member of the Institution, proceeded to read his paper 
on ‘‘ Railway Construction.” The author stated that on 
a new railway being promoted the services of an engineer 
would be required to make a preliminary survey, to report 
on the route he would recommend, and to estimate the 
robable cost—and on these proving satisfactory, his next 
4 would be to proceed with the surveys, and to take 
such levels as would enable him to prepare the Parlia- 
mentary plans and sections, keeping well in view the 
requirements of the several Acts of Parliament generally 
incorporated with the Special Act, and particularly the 
Lands Clauses Acts of 1845 and 1863, as well as the 
Standing Orders of both Houses of Parliament, and the 
regulations and requirements of the Board of Trade. It 
was pointed out how a it is that every atten- 
tion should be given to the centre line being fixed so as to 
evade as far as possible expensive property and buildings, 
at the same time avoiding such curves and ients 
as would limit the working capacity of the line. sidera- 
tion was then given to curves and super-elevation of the 
outer rail, and the limiting effect curves had on the load 
to be hauled, but more particularly on the speed at which 
trains could be run with safety, the deduction being that 
for a first-class trunk line of railway no curve should 
of less radius than 1 mile, if this could be reasonably 
secured. This was followed by a reference to ients, 
data being given and a table submitted, indicating to 
what a serious extent bad ients limit the hauling 
capacity of the engine, it being shown that when a 
gradient is so heavy as to require two engines to do the 
work of one, it wey ee be economical to expend more 
capital in securing a better inclination, bearing in mind, 
however, that circumstances did arise when this did not 
apply, as, for instance, when coal or iron ore haa to be 
hauled from the higher lands to a dock or dépét lower 





down, the load then being with the ient and the 
empty saat only having to be hauled up the hill. 
The desirability of balancing the earthwork in cuttings 


and embankments was referred to. In describing railway 
bridges, the author gave the preference to brick and stone 
arches when these could be used, both on account of first 
cost and after maintenance. en the superstructure 
must be of steel, and when headway would admit, he 
favoured that type where the girders are placed pee f 
under the rails with parapet girders at a higher lev 
and the whole connected with flooring plates, 
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ADJUSTABLE CURVES FOR DRAUGHTSMEN. 








WE illustrate on this page three different types of 
flexible curves for use in the drawing offices of ship- 
building yards and engineering works. The curve 
represented in Fig. 1 is made entirely of celluloid, 
and is provided, it will be seen, with five finger 
rests. placing the fingers and thumb of the 
left hand on these the flexible strip can be adjusted 
to fit any curve, which can then drawn in with 
the right hand. In Fig. 2 another arrangement is 
illustrated. In this, the flexible strip is a piece 
of spring steel, having the linkwork shown attached 
to one side of it. This linkwork is provided with 
stiff joints, so that once the curve is bent into any 
shape it retains it until intentionally altered. It is 
thus possible to draw a symmetric figure by setting 
the curve correctly for the drawing of one side of the 
figure, and then turning it over when the other side 
may be drawn. This form of flexible curve is found 
useful in railway work for setting out yard switches 
and the like in the drawing oflice. Fig. 3 we 
illustrate yet a third form of curve, intended specially 
for shipwork. In this case the flexible strip is of wood, 
and is adjusted to shape by moving the cross pieces 
shown up or down. These slide in brass sockets, and 
remain in any position in which they may be placed. 
The knife edges A, A are intended for adjusting the 
curve to a centre line, and it will be seen that the front 
portion of the spline can, if desired, intersect this line, 
which is necessary with the forms of ship body now 
most frequently used. Having adjusted the curve to 
the proper form and drawn one side of a ship plan 
the other can be drawn in by reversing the curve. 
This pattern is also made with a flexible steel strip, 
instead of the wooden spline. Each pattern is made 
in several sizes. Mr. William J. Brooks, scientific 
instrument maker, of 5, Compton-street, Brunswick- 
square, London, W.C., is responsible for both the 
design and manufacture of all three instruments, and 
publishes a leaflet giving full particulars, which may 
be had on spplication. 





INDUSTRIAL NOTES. 

Tux Commissioner for Labour has, with commend- 
able promptitude, issued his preliminary report as 
regadlls the labour disputes in 1900. The past year, 
he declares, ‘‘ was comparatively free from trade dis- 
putes.” The aggregate duration, in working days, of 
strikes and lock-outs during 1900 is estimated at 
3,785,000. This total, though higher than the corre- 
sponding figures for the previous year, 1899 (2,516,416 
working days), is considerably less than the average 
for the seven years, 1893-9, which reached 11,193,790 
working days; this result was mainly due to the 
absence of any general dispute of a prolonged char- 
acter. It is pointed out in the Annual rt of 
Strikes and Lock-Outs, and it is here repeated, that, 
apart from any extended dispute, an average of about 
200,000 workpeople are annually involved in strikes 
and lock-outs; but the time lost by these disputes, 
though in the aggregate large, forms but an insig- 











nificant proportion of the working time of the entire 
year. Such was the case in 1900. The total number 
of workpeople affected by disputes was 184,773; but 
the time lost by the whole, in consequence of strikes, 
if spread over the entire industrial population, was 
less than half a day per head. A Table is given 
showing the number of prolonged disputes during the 
last eight years, in which there were six great dis- 
putes, involving an aggregate loss of 51,703,000 work- 
ing days. In two years, 1893 and 1898, the loss of 
time was abnormal. In the first year, 1893, some 
300,000 workpeople were affected, involving a loss of 
23,700,000 working days; in 1898 about 100,000 per- 
sons were affected, involving a loss of 11,650,000 
working days. There was a total of 6294 other dis- 
putes in those eight years, in which 30,438,512 work- 
ing days were lost. The aggregate time lost in all 
disputes was 82,141,512 working days. It will be 
seen from these figures that nearly two-thirds of the 
aggregate duration of the whole 6300 disputes recorded 
during the eight years was accounted for by six dis- 
putes, only one of which was the Engineers’ dispute 
in 1897-8. Four of the prolonged disputes were in 
the coalmining industry, which was responsible for 
43,290,000 working days. 

In another table the duration of the total number of 
disputes in the eight years is classified by industries in 
groups. The following figures give the total duration 
of the disputes in working days and the average per 
annum in each case. Mining trades’ group 52,652,057, 
average 6,581,507 days; metal trades’ group 13,660,846, 
average 1,707,606 days; building trades’ group 
5,010,414, average 626,302 days; textile trades’ group 
4,685,808, average 585,726 days ; clothing trades’ group 
2,486,324, average 310,791 days; transport group 
1,308,669, average 163,584 days. In the miscellaneous 
trades’ group the total was 2,342,394, average 292,799 
days. It will be seen that the mining industry was 
responsible for the largest proportion of time lost, no 
less than 64.1 per cent. of the aggregate duration of all 
disputes being due to this group. In 1900, however, 
only 29.4 per cent. was due to this group, which was 
far below the average. The engineering, shipbuilding, 
and metal trades’ group come next, but it is satisfac- 
tory to observe that the duration of disputes was the 
lowest on record in 1900. In the building, transport, 
and miscellaneous groups of industries the duration of 
—- in 1900 was above the average of the last 
eight years. 

The disputes in 1900 are classified by groups of 
trades in another table. In this case the workpeople 
directly affected are distinguished from those pe 
out of work at establishments at which the disputes 
occurred, but who were not ag 4 on strike or 
locked out—were, in fact, simply idle by reason of the 
dispute. In 1900 the persons directly affected were 
only 26.3 per cent. of the whole. The groups of trades 
in which the larger proportion affected by the disputes 
were not themselves conce in the points at issue 
were the mining, metal, and textile groups of indus- 
tries, There were 140 disputes in the building trades, 


15,783 persons being directly and 2098 indirectly 
affected ; the loss in time was 790,013 working days. 
In mining and quarrying 138 disputes, 46,251 be 
directly and 27,426 indirectly involved ; the Lom of 
time being 1,111,227 working days. In the engineer- 
ing, metal, and shipbuilding trades 105 disputes, 
10,297 be'ng directly and 8632 indirectly involved ; 
351,984 working days being lost. In the textile 
trades there were 95 disputes, 16,181 being directly 
and 7759 indirectly involved, the loss of time being 
412,676 working days. In the other: groups the pro- 
portion directly involved was greater, in the clothing 
trades only 14 persons being indirectly involved. 

The causes of disputes are also tabulated. For 
advances in wages, 261, or 41.9 per cent. Against 
reductions, 40, or 6.4 per cent. Other wages ques- 
tions, 118, or 19 per cent. Of the total number of 
persons directly affected, the proportions were 42 per 
cent., 5.5 per cent., and 14 per cent. respectively. 
The regate duration in the first case was nearly 
two million of working days. As regards hours of 
labour, there were only five disputes, wage Bee | 
0.8 per cent. of the total. The aggregate number of 
persons involved was only 668. ere were 85 dis- 
putes as to the employment of non-unionists, &c., or 
13.6 per cent. of the whole, 9481 persons being directly 
affected. The time lost was 204,769 working days. 
The other chief causes were working arrangements, or 
trade rules, and the support of trade unionism. 

The results of disputes are seen by the following 








Table: 








How Ended. 1898. | 1897. | 1898. | 1899. | 1000 

In favour of workpeople 43.5 | 24.2 | 22.6 | 26.7 | 29.1 

employers .. 28.0 | 40.7 | 60.1 | 43.7 | 19.1 

Compromised a . 28.3 | 34.0 | 17.2 | 20.1 | 39.8 

Indefinite .. 02) 11] 01 | 0.5 | 12.0 
Total 100.0 


100.0 {100.0 100.0 |100.0 
| | 





As regards the disputes described as compromised the 
gain was mostly by the workpeople, as they mainly 
initiated the dispute. 

The methods of settlement are instructive, as they 
show the growth of negotiation and of conciliation. 
The following Table gives a bird’s-eye view as to the 
methods adopted in 1900: 




















Disputes. Workpeople. 
i = Rape eee 
Desgetes—tow Setiies. } Per Cent.| Number, Per Cent 
|Number of | of 
| of Total. |Persons.| Total. 
By arbitration .. ..| 14 | 23 | 4,870| 24 
By conciliation & media-| | 
on <e es - 1 | 19 | 38,807 | 2.0 
By negotiation between | 
the parties oe ee | 70.5 (|163,147 | 82.9 
By return to work on | | | 
employers’ terms eel | 7.2 7,064 | 3.8 
By replacement of work-| | 
people .. ae = ‘Wiies 4,998 2.7 
By closing of the works. . | 4 0.6 300 0.2 
Indefinite or unsettled ..) 55 8.8 11,087 6.0 
Totals .. | 623 100.0 100.0 


| 
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It will be seen that negotiation, conciliation, and 
arbitration were the great factors in methods of settle- 
ment. 


The sixth quarterly report of the General Federa- 
tion of Trade Unions has just been issued. The report 
does not indicate any falling-off in the number of 
affiliated unions, nor in the total membership. On the 
contrary, there has been an increase in both. The 
report claims that there has been a growth from local 
to national trade unions during the last 50 years. At 
that period amalgamation set in by the Amalgamated 
Society of Engineers, by which the hitherto local 
unions became one consolidated union. Now, the 
amalgamated unions are federating, on a wide and 
national basis. There are now 64 unions in the Fede- 
ration, 44 of which are affiliated on the higher, and 20 
on the lower scale. The total number of members in 
the Federation is 386,696. The largest number in any 
one union is that of the Engineers, with 87,472 
members. The General Labourers come next with 
49,770 members; Boot and Shoe Operatives come 
next with 28,008; then the Cotton Operatives. In 
advising further amalgamation, or at least a mutual 
understanding in case of a dispute, the members are 
reminded that the time to effect such is prior to, 
not after adispute. It is pointed out that members of 
the Federation are not expected to throw in their lot 
with those on strike, but to aid them otherwise. 
United action is advocated in cases where members of 
various unions are employed in the same industry or 
by the same firm. It is gratifying to see that the 

ederation stands closely by its avowed policy of 
advocating conciliation. In one sentence the report 
says that it believes ‘‘ that it would be better for all 
if there was a little more tiating and less striking.” 
This, indeed, is the sound policy. It refers to the 
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strike of workmen at the Buxton quarries, the settle- 
ment of which was due to the local union and its 
officials ; and the men are urged to support the union 
which obtained for the men such good results. The 
total cost of disputes in the quarter was only 743i. to 
the Federation ; and even this might have been re- 
duced, it is said, if full advantage were taken of the 
Federation. Only a few men, comparatively speaking, 
were involved. Disputes between societies are depre- 
cated, and strikes are only to be resorted to when 
negotiation fails. 
he test of solidity and of permanency is of necessity 
to be found in the finances of any institution, and in 
this respect the General Federation of Trade Unions 
would seem to be strong. At the close of the year its 
balance in hand was 34,958/. 14s. lld., or nearly 
35,0007. to start with in the year 1901. No federa- 
tion of trades ever possessed such a balance before. 
Nevertheless, even this sum could soon be dissipated 
in a big strike or lock-out. The total so paid in strike 
benefits was during last quarter only 743/. This went 
to 11 unions out of 64. The Gasworkers and General 
Labourere’ Union paid in 1119/7. 16s. 6d., and received 
back in benefit 436/. 15s.; the Amalgamated Society of 
Engineers paid in 18411, 4s, 6d., received in benefits 
160/. 15s. ; the Ironfounders paid in 409/. 15s., re- 
ceived 52/. 193. 2d.; Cabinet Makers, &c., paid 
122/. 12s. 6d., received 26/. 12s. 6d.; the Dockers’ 
National Union paid 104/. 18s., received 18/. 1d5s. ; 
Amalgamated Union of Labour paid as entrance fees 
li. 10s., received 16. 18s. 4d.; Boot and Shoe 
Operatives paid 629/. 18s., received 7/. 16s. 8d.; Engine- 
men, Cranemen, &c., paid 45/. 4s., received 7/. 15s. 10d.; 
Dock Wharf and General Labourers’ Union paid 
155/. lls. 61., received 5/. 193. 7d.; Amalgamated 
Painters, &c., paid 53/. 14s. 6d., and received 5/. 10s only. 
By thus putting the amounts paid in side by side with 
the benefits paid out, one can see from the trade union 
point of view the financial value of the Federation to 
the subscribing societies ; and this test will be applied 
Sayed by year when the payments of unions become due. 
n a trade union pure and simple there is another test, 
the value of the provident benefits. The less a union 
spends upon strikes the better for the members. Such 
a record is one of progress without strife. But in a 
Federation of Unions the capacity of its war chest is 
the real test of value, together with its availableness 
in case of need. The less it spends in this way, the 
better for all concerned from a general point of view. 
As regards the management expenses the amount is 
very moderate, only 177/. 17s. 7d. for all purposes— 
ealaries, rent, committees, and delegations, printing, 
stationery, and postages, and all other charges. As 
this is the most important attempt at federation ever 
yet made, the experience of its oe will be valu- 
able from every point of view ; hence the foregoing ex- 
tended review of its work. 





The reports from the Lancashire centres of the 
engineering trades indicate a falling-off in some 
branches. In the locomotive and other railway de- 
partments, and in all sections of electrical engineering 
activity continues, and new work is still coming for- 
ward freely; but in other directions the orders on 
hand are running out for the most part faster than 
they are being replaced. This slackening down is being 
felt in some of the trade unions by the increase of un- 
employed members. Nevertheless, considering the 
season of the year, and the prolongation of the war 
in South Africa, the position cannot be said to be very 
depressing. The high price of material and of fuel 
has had the effect of limiting speculation to a con- 
siderable extent for some time, but now that material 
is cheaper, ether with some reduction in the price 
of fuel, there is a chance of more orders than of late 
being placed. The position of the iron and steel 
trades generally is described as unsatisfactory. Con- 
sumers are content to limit their business transac- 
tions to immediate requirements for the most part, 
on the supposition that prices have not as yet reached 
the lowest level. This Melief is strengthened by the 
fact that a good deal of underselling has been going 
on, especially for deliveries of a forward character. 
In the finished branches makers are said to be booking 
so little new business that some of the works are 
running short time. The situation generally is not 
very inspiring. 





It is reported that the Amalgamated Society of 
Engineers is taking steps to improve the conditions 
under which the members work, under the settlement 
effected in 1898, at the close of the engineering dis- 
pute. It is not anticipated that there will be any 
serious trouble, but it is hoped that a friendly con- 
sideration of the whole question may eventuate in 
some timely concessions. So far the conferences of 
the representatives of the Engineering Employers’ 
Federation, and of the members of the union have 
been conciliatory and friendly, and it is probable that 
this attitude will be adh to and continued. Any 
other policy would indeed be disastrous. 





In the Wolverhampton district, though business 





was to some extent curtailed, manufacturers were 
more fully occupied since the quarterly meeting. 


creased wages and reduced hours of labour, but offered 
to refer the matter to the arbitration of the Board of 
e. 


There was still some weakness in prices, which the | Trad 


reduction in the wages of the iron and steel 
workers will, perhaps, help to steady. Many offers 
which were withheld up to the date of the ascer- 
tainment will now doubtless be placed. Home de- 
mands are reported to ke heavier than for foreign 
markets, but advices from Australia have improved. 
Sales of best bars, hoops, sheets, and constructive 
sections have been of average weight, with better 
prospects in some branches, in consequence of offers 
awaiting comer. In the engineering and allied 
branches of industry there is still considerable activity, 
very few, comparatively speaking, being out of em- 
ployment. Steel workers have plenty of work, and 
most of the ironworkers are also fully employed. In 
the hardware branches of industry activity generally 
prevails, only in a few is there comparative slackness. 
On the whole, the outlook is not unfavourable, especi- 
ally as one cause of complaint has partially abated by 
the cheapening of fuel for productive purposes, 


In the Birmingham district business in last week’s 
iron market was restricted, the transactions being 
mostly on the previous week’s basis, though the reduc- 
tion in ironworkers’ wages was notified. In the engi- 
neering and allied trades no serious slackness has as 
yet manifested itself. Some branches are not so busy 
as others, but on the whole there has been little to 
complain of. In the other iron, steel, and other metal- 
using industries activity is pretty general, though in 
some there is a manifest slackening off, as compared 
with a year ago. 








A meeting of the Midland Wages Board was held on 
Thursday in last week when the accountant’s certifi- 
cate as to the average selling price of iron was made 
known. The average selling price in November and 
December was announced to be 9/. 0s. 7d. per ton, as 
compared with 9/. 15s. in the two previous months. 
In accordance with the sliding scale basis the wages 
of the iron and steelworkers were reduced by 74 per 
cent. The wages of puddlers are now 10s. 6d. per 
ton; the previous rate was lls. 3d. per ton, the 
highest rate ever recorded. The wages of the other 
workmen are in proportion. The drop is larger than 
was anticipated. Probably the iron market will be 
steadier now that the wage; rate is fixed for some 
weeks ahead. 





The Lightermen’s strike has ended, the men agree- 
ing to accept the terms offered so long ago as Uctober 
last. The prolongation of the strike for three months 
after that offer showsasad lack of judgment somewhere. 
It is the duty of labour leaders to face the facts, and 
when they see the absolute futility of their action, 
they ought to have the pluck to advise concession to 
obtain a settlement, or the abandonment of the con- 
test, if need be. It was this policy and pluck that gave 
strength to some of the old labour leaders and officials 
of trade unions. Of course, they were abused by those 
whom they represented, and often were publicly accused 
of supporting an opposite policy by those who knew not 
the facts of the case. But in time they won the con- 
fidence of both men and employers. One such case 
occurred last year, when the chief officials of the 
Durham Miners’ Association refused strike pay. An 
appeal was made to the Courts, but the action of the 
officials was upheld. A forward policy is, as a rule, 
popular at the time, but moderate counsels are appre- 


ciated in the long run. In the Lightermen’s strike | possesses, 


there has been all along a confusion of tongues as to 
the real points at issue. There is no justification for 
this. The issues ought to be definite and clear. Em- 
—_ can then see what is at stake, what is involved. 

sides, the public want to know, for the public— 
consumers—pay in the end. 


The death of George Mitchell (‘‘One from the 
Plough”) removes a once well-known figure from the 
labour world. George Mitchell was an agricultural 
labourer of the ‘“‘ West Countrie,” and then a quarry- 
man. Subsequently a marble mason, he became a 
marble merchant and manufacturer, more especially 
of chimney-pieces, his warehouse in Thames-street, 
and his works at Brompton, being well known. In 
later years he fell into difficulties, and had to return 
to work as an operative. When in prosperity he’paid 
his subscription as a life member to the institution 
established by the Master Builders of London, and of 
recent date, comparatively speaking, he was voted an 
annuity by that institution. His work in the indus- 
trial world was confined to the agricultural labourers, 
he being one of the founders of the now defunct Agri- 
cultural Labourers Union. 


Further negotiations have taken place with respect 
to the demand of the London Compositors for higher 
wages and reduced hours, and a special meeting of 
employers was held on Monday last to decide upon 
their line of policy. They decided that the present 
was an inopportune time for the men to ask for in- 





A number of dockers at West Ham were summoned 
by the Shipping Federation for damages caused by the 
detention of the steamship Swedish Prince at Antwerp 
during the recent dispute. The men had been sent 
over from England to load the vessel ; but they refused 
to work on a couple of days, on the ground that the 
weather was bad, and that their accommodation was 
defective. After hearing the case, the magistrate 
dismissed the summons, and allowed the men 5s. each 
as costs. He held that the men were justified in their 
refusal to work under the circumstances of the case. 


The profit sharing system adopted by the Thames 
Iron Works Company has proved to be a great success. 
It is stated that more than 50,000/. have been paid as 
bonus to the workmen above the standard rates of 
wages in the several departments. The manager, 
Mr. A. F. Hills, also states that the eight hours’ 
day has been a success. It is stated that the bonus 
is calculated on the completed contracts, all profits 
above the minimum tenders being divided between 
the company and the employés. 


The strike of laceworkers at Calais has ended, the 
workers resuming work on the employers’ terms. 
The employés are disappointed at the result, but 
generally the people of Calais rejoice, for the loss to 
oa ning was very great, and much suffering had been 
endured, 


It is reported that the wages of those raped in 
the manufacture of war material at the Woolwich 
Arsenal have been reduced 5 per cent., and that much 
discontent is felt in consequence. The reduction is 
equal to the present income tax rate. 





It is expected that the threatened great lock-out in 
the building trades in the North of England will be 
averted by the proposal to refer the whole matter to 
arbitration. The principle has been accepted, but the 
basis and the arbitrator have not been yet agreed 
upon. The President of the Board of Trade is sug- 
gested as arbitrator, and it is possible that he may 
consent to act. 





SOME REFLECTIONS UPON AMERICAN 
COMPETITION.* 


By Grorce Harrison SHEFFIELD, A.M. Inst. C.E., 
Vice-President of the Newcastle-upon-Tyne Associa- 
tion of Students of the Institution of Civil Engineers. 

A PRONOUNCED indication of advancing age in many 

individuals is a tendency towards fixity of ideas and a 

habit of basing comparisons upon former standards; in 

other words, their views become retrospective. 

The arguments advanced by a portion of our technical 
papers, in their endeavours to minimise the effects of 
American competition, provide an illustration of such 
tendency. 

Our attention is drawn to the pioneer efforts of the 
originators of our industries, and the monopolies they 
established, and we are soothingly told to comfort our- 
selves with the heritage and reputations bequeathed to 
us many years ago, without any reference to the changes 
of economical conditions, and the development of the 
resources of other countries. , : 

One of our prominent journals, with the best of inten- 
tions from an insular point of view, assures us that to 
the men of this country the world is indebted for the 
birth of all the manufacturing power that it at this day 
and we are referred to the British inventors of 
the latter part of the eighteenth and early part of the 
nineteenth centuries, with a view to proving that we are 
still holding our own in the world’s markets. 

The opinion of the same journal is that the recent 
importations of American steel into this country have 
been rendered possible only by the fact that our producers 
were unable to meet the demands. Ib is rather remark- 
able that they were the immediate cause of a decline of 
303. per ton in home prices, and of a oe fall in the 
share value of our over-capitalised steel and iron industry. 

1, I propose to touch briefly upon three or four causes 
which are the outcome of American competition, and 
will draw attention to the natural advantages of the 
United States and their successful exploitation. 

2. Pome indisposition on the P our seeotues 
to adopt new appliances, and to dispense with obsole’ 
machinery. The difficulties they have to face in the 
matter of railway freights and trade unionism. : 

3. The psychological characteristics of the American 
and English peoples. : 3 

4. The effects of municipalisation of industries. 

We are indebted to Messrs. J. and A. P. Head, M. M. 
Inst. C.E., for having our eyes open to the enormous 
resources of America available in the production of iron 
and steel, and our attention is particularly drawn to the 
Lake Superior iron ore mines. In the bi district 
alone five mines are worked by steam shovels in open 
cuttings. The physical condition of the ore resembles 
earth rather than rock. It lies on the slopes of the hills 
in large masses with little covering 80) The steam 
shovels dig out the ore from the sides of the slopes, and 


* Paper read before the te mage ae ed Associa- 
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one machine will fill thirty-two 25-ton ore wagons per hour, 
or a total of 5825 tons in 9 hours, Five tons can be lifted by 
a steam shovel at each stroke. and five full weight lifts 
will fill a wagon. It is possible to fill a 25-ton wagon in 
24 minutes by seven shovelfuls, which is at the rate of 

tons per hour. Ten men are required to work one of 
these large steam shovels which consumes 4 cwt. of coal 
per hour, and the cost of the ore on wagon is 10d. per 
ton. I believe this includes the cost of stripping off the 
surface soil. 

The railway rate from the Mesabi range to the ore 
docks at the head of Lake Superior, a distance of 75 miles, 
is 3s. 4d. per ton, at the rate of 4d. per ton per mile. 

From the head of the lake to the lower receiving ports, 
a distance of nearly 1000 miles, the ore is conveyed in 
vessels, each of 6000 tons capacity, at a cost of 2s. 6d. 
per ton—each vessel can be loaded in 6 hours, and dis- 
charged atthe port of destination in 12 hours. On the 
return ges. | the steamers carry a cargo of coal, and a 
6000-ton vessel is loaded up in 10 hours. 

It is estimated that the Mesabi range will produce 
500,000,000 tons of iron ore before the district is exhausted. 
The total amount of money invested in the Lake Superior 
iron ore mines is 50,000,000/., and the total output of pig 
iron in America for 1899 was 13,620,000 tons, against this 
country’s 9,305,319 tons. 

The railway service, one of the great aids to the already 
quoted natural advantages, from the lake receiving ports 
to the blast-furnaces, each of from 600 to 700 tons capa- 
city per day, at Pittsburg, distance 150 miles, is, through 
the —_— of the Carnegie Steel Company, unsur- 

. ‘The ore wagons are of the central drop hopper 
type, and are builtentirely of steel, weighing 15 tons each, 
with a capacity of 45 tons. The engines employed in 
hauling these wagons are of the eight-wheel coupled type, 
and weigh with tender in working order 127 tons. 
train load is 25 to 30 loaded cars, carrying 1200 tons of 
ore, and weighing in all 1600 tons. The cost of convey- 
ing the ore under these conditions is said nob to exceed 
4d. per ton-mile. 

Messrs. Head point out that the cost of 1 ton of pig 
iron on January 1, 1899, was 1/. 12s. 54d. at Pittsburg, 
US., and 22. 123. 2d. at Middlesbrough, England, a 
saving effected by the American pig-iron makers of nearly 
1Z. per ton, and the Iron and Coal Trades Review, in 
December, 1898, stated that the selling price of steel ship- 

lates per ton was 5/. 10s. 9d. in Pittsburg, and in Middles- 

rough the price was 6/. 153. per ton, representing a 
reduction of 17. 4s. 3d. per ton of American steel, as com- 
pared with English steel of a similar quality, and these 
prices obtain approximately at the present time. The 
cost of freight of pig iron from America to this country is 
about 13s. per ton, and through recent developments I 
believe special steamers have been built for the purpose 
of conveying pig-iron and steel to this country from the 
lower ports of the great lakes vid the Welland Canal and 
Montreal, effecting a further saving in freight. It would 
be impossible, within the scope of the paper, to go further 
into the details of the progress of this vital branch of the 
great American industries ; but it is to be noted that the 
comparatively low cost of freight, and the wholesale use 
of labour-saving appliances, materially assist American 
steel manufacturers in competing in our markets; and 
the result is forcibly brought home to us when we consider 
that America produced last year 10,639,857 tons of steel, 
or over 120 per cent. more than was produced in this 
country. The total capacity of American pig-iron fur- 
naces is 19,081,000 tons per annum, and the value of her 
export steelwork in 1899 reached the enormous sum of 
24,372,000/. I have ventured to quote the foregoing 
figures, because in this country we are told, with wearying 
reiteration, that owing to the exorbitant tariff existing in 
America upon steel importations, and the consequent 
protection existing in that country, American manu- 
facturere are able to obtain more than a fair market value 
for their productions at home; and for the purpose of 
keeping up the — in their own market, they dump 
down their surplus output in this country at less than 
cost price. 

There is a fear that the sins of omission on the part of 
our steelmakers are responsible for the infliction of this 
statement upon the public. For with some knowledge 
of the business acumen of the Americans, and the expan- 
sion of trade in that country, I am not prepared to accept 
such a eg: statement; and am inclined to think 
that rather than export steelwork at a loss, the American 
manufacturers would restrict their output, instead of 
which they intend to still further launch out, by puttin 
down new plant within 70 miles of Pittsburg, which will 
within the next twelve months increase the pig-iron 
output by 8000 tons per day. 

One of our most eminent metallurgists, who is also a la 
employer of labour in the iron trade, recently stated that he 
was sceptical as to the extent of the advantages claimed 
for American steel works in the Pittsburg district, and 
drew attention to the futility of the American steel- 
makers endeavouring to transport steel at a profit from 
Pittsburg to the banks of the Tees, and successfully com- 
pete with the steel produced in the Cleveland district. 
In this statement, unfortunately, a wider issue is over- 
looked. It is hardly to be supposed that it is the inten- 
tion of American steelmakers to land their cargoes at 
Middlesbrough, but rather at the ports nearest the 
manufacturing centres on the west coast, where the 
Cleveland steelwork is handicapped by the prohibitive 
freight rates of the British railway companies. It is to 

borne in mind that we have ter reason to fear the 
delivery of American steel at the ports of our Colonies 
and ye nope ney than at Middlesbrough ; and I am afraid 
that unless there is a radical alteration in the cost of 
production of steel in the Cleveland pean ger ten the 
introduction and more liberal treatment of labour-saving 
appliances, it is only a matter of a few years before the 


steel industry in that district will be extinct, and there 
will remain a mass of disused and rusting blast-furnaces 
and rolling-mills standing as monuments to that too- 
closely studied adage, ‘‘ Festina lente.” 

A remarkable feature assisting American industrial 
developments is the ready way with which the railway 
companies have risen to the occasion, and offered traders 
every facility for cheap and expeditious transport. The 
freight rates vary in America from 4d. to #d. per ton- 
mile, and these rates refer to the bulky products of manu- 
facture, as well as point-to-point traffic. The term point- 
to-point traffic is intended to cover a series of mineral 
trains, which contain a certain load, hauled a certain dis- 
tance, without break of bulk between two points. 

The recent spurt of prosperity in the trade of this coun- 
try found many of our engineering works—apart from the 
shipyards—unprepared and unable to cope expeditiously 
with work put into the market, and the result was that 
many orders for finished products and materials were 
placed abroad. 

The ew on the part of our manufacturers to meet 
these demands may be largely attributed to the use of 
obsolete machinery, and the restriction of the output of 
work through trades union regulations. In conjunction 
with the use of old machinery, I have no hesitation in 
saying that in several of our factories there is a great want 
of organisation and a marked indifference towards the 
value of gauges and templates ; this is particularly notice- 
able in the factories of old-established firms, and clearly 
proves that they are depending upon a former reputa- 
tion. 

During the last eight years I have visited many works 
in the course of my inspections, and have been = 
at the number of cases of firms advertising their ability to 
undertake important work, which, by their tools and 


A| equipment, they are quite unfit to economically carry 


out. My attention has been drawn to machinery old as 
the works wherein it stands, and I am assured with pride 
by the owners that certain machines varying from 30 to 
40 years in age have paid for themselves over and over 
again, and are still doing good work, the cost of upkeep 
and repairs being evidently overlooked. 

In one case I ventured to state of an ancient machine 
that for every pound it was earning to-day there was a 
modern machine doing similar work and earning double 
the money, so that apparently this particular machine 
was wasting money as quickly as it had at one time 
earned it. 

The condition of several of these old-established fac- 
tories, with their ill-arranged shops, their out-of-date and 
wasteful plant, and the unnecessary amount of labour ex- 
pended over the production of the finished articles, gives 

use for reflection, and we may seriously ask what will 

their position in the course of a few years when they 
will feel intensely the competition due to the dearth of 
orders. How can they possibly enter the lists in the 
coming commercial struggle for the survival of the 
fittest ? 

A pleasing feature in several of the modern engineering 
works in this country is the liberal use of electrical motors 
for the distribution of power, and we owe this step for- 
ward to the example set us in American workshop prac- 


tice. 

Unfortunately, we still have a number of large estab- 
lishments depending for the transmission of power upon 
useless lengths of shafting for driving a collection of ma- 
chinery distributed over a large area, and ironworks 
with isolated punching and shearing machines with _ 
rate engines attached and driven by what is practically 
hot water, inasmuch as the steam supply for these engines 
is carried through lengths of uncovered steam pipes from 
a central battery of boilers situated some distance from 
the machines. 

The cost of the generation and distribution of power 
forms a heavy item in the standing expenses, therefore 
the adoption of modern economical methods is essential. 

May I venture to give an illustration of our lack of 
enterprise, and at the same time draw attention to the 
way in which American manufacturers have forged ah 
in one branch of mechanical engineering. 

A perusal of the advertisement columns in our technical 
journals will disclose to us that there are four or five firms 
of American locomotive builders advertising an output of 
nearly 2500 locomotives per annum, and I question if the 
combined annual output of all the locomotive builders in 
this country exceeds 1000 engines, although we should be 
in the position to supply the many thousands of miles of 
railways in our Colonies and Dependencies. In India alone 
we have nearly 24,000 miles of railways. The American 
locomotive builders are evidently able to anticipate the 
requirements of their customers, and take the initiative 
in supplying suitable designs to a nominal specification 
and at a less cost than engines can be produced in this 
country. 

If a controversy were raised upon this matter, I might 
be told that the four or five firms referred to build 
mainly for American railways, whereas in this country 
railway companies build their own engines, and that in 
any case our capacity is equal to colonial and other 
demands. Further, that any attempt at initiative in 
design by our locomotive building firms is prevented by 
the rigid specifications, and very often obsolete draw- 
ings, supplied by the consulting engineers who represent 
our colonial railways, and that the price quoted to meet 
these rigid specifications precludes the possibility of 
competing with American builders, who insist upon 
supplying their own designs, and, within certain limits, 
specify their own workmanship. 

There is no doubt that upon the latter part of these 

ments our locomotive builders are entitled to a cer- 
tain amount of sympathy. : 

But I would meet these queries by remarking that 
many of our railway companies place extensive orders 











with private builders in this finer by and it was in a 

+ measure due to want of foresight on the part of our 
locomotive builders—i h as the facilities, with one 
or two exceptions, for the output of locomotives in thi 
country, has remained stationary for the last 10 go 
that several of our railway companies recently to 
place their orders in America. For the same reason, 
American builders are slowly but surely cutting us out in 
colonial “~~ en orders. Bhi = Blo pe to the 
initiative in design, I must say, s ing from experience, 
that locomotive builders in this country, when left to their 
own resources, under a mis' idea of economy, or 
through fear of doing something original, fall back upon 
a collection of patterns and details culled from d 
supplied to them by former customers, and this collection 
extends over a period of from 15 to 20 pe and though 
economical from the — of view of saving drawing- 
office, pattern shop, and template shop expenses, yet the 
combined result is hardly a standard design for pioneer 
work in our Colonies, and fitted to compete with the 
engines supplied by the American firms who through 
close attention to uirements have evidently made a 
study of what is suitable for colonial work. __ 

ising how important the locomotive trade 

should be in this country, and with a wish to give a prac- 
tical illustration of its decline, I would point to the posi- 
tion of this industry on the banks the Tyne, the 
boasted birthplace of the locomotive, 

From an economical point of view we have every 
facility for manufacturing locomotives in this district on 
a large scale. The sev classes of steelwork réquired 
for the purpose are easily obtained, and for foreign work 
we have the means for direct shipment. Yet the posi- 
tion of affairs yd be summed up by stating that our 
connection with the locomotive industry will shortly be 
of purely historical value. Had more enterprise been 
shown in this business on the banks of the Tyne to-day, we 
should have had from 8000 to 10,000 men employed in 
the manufacture of locomotives, and I — if ab 
present, apart from the railway shops, we have 1000 men 
engaged in this class of trade. 

Several of our technical papers are doing their duty in 
bringing home to us our responsibilities in the matter of 
maintaining our prestige in the world’s markets, and we 
are particularly indebted to our journal ENGINEER- 
ING, the Editors of which are the apostles of progress, 
for having struck out fearlessly in its endeavour to arouse 
us from the ae we are falling into, I would re- 
commend a careful perusal of a series of articles upon 
American competition which appeared in that journal 
a the last three months of 1899, and the first month 
oO! ' 

How important the maintenance of our export trade is 
to the well-being of the Empire, and the keen rivalry we 
have to face in future, is ex by the following 
quotation from one of our technical magazines : s 

“The three great manufacturi nations—Britain, 
America, and Germany—have introduced the means of 
industrial production on a colossal scale, and their outputs 
have grown so rapidly as to be now (with the exception 
of America, I should say) far in excess of the n of 
their own populations. The congestion so produced has 
been relieved by exporting their superfluous commodities 
to outside consumers, ‘ j 

‘* Export trade necessarily takes the line of least resist- 
ance, and as our rivals have been shut out from each 
other’s territories by a hostile tariffs ; the market 
for their er see roducts aes Sete Eee 
in a limited degree by their own Colonies, but chiefly by 
Great Britain and the Colonies of the British Empire. 

‘‘With the single and doubtful exception of China, 
British Colonies and British Dependencies are destined to 
form the future export market of the world. It is on 
these that the attention of our rivals is so eagerly con- 
centrated. Australasia, and that centre of 
gigantic possibilities, British Africa, are the lands of 

den promise to the manufacturer of the Continent and 
Todo. and on their, at least, possession of these 





ead | their future existence as exporting nations must stand 


or fall. 

** And of these markets, so coveted by our commercial 
antagonists, even the boundless ayy of Canada, with 
her vast uncultivated plains, that a few years will see 
teeming with rich grain fields; of Aus ia, with her 
multip! ving Soane and herds; fade almost into insig- 
nificance de the grandiose future that awaits the 
development of the Dark Continent.” 

I have already drawn attention to the low cost of rail- 
way transport in America through the introduction of 
units of power and carrying capacity, coincident 
with which there has been a reduction of first cost, main- 
tenance charges, 


and expenditure of labour per ton 
moved, with a corresponding 
The following figures are derived from official 


decline in freight rates, 
sources : 
Between 1892 and 1899 the leading American 


railway 


companies doubled the hauling power of their engines 
and in the capacity of their freight cars to the 
same extent ; consequently, of the total freight train- 
mil upon these railways between dates men- 


tioned, the freight train-mileage only increased 2 per 
cent., the ton-mileage of goods increased 50.5 per cent., 
and the average rate per ton-mile decreased 22.8 per 
cent. The result of the decreased working expenses and 
increased net receipts of these railways is shown by the 
appreciation of the value of their shares, for within the 
last two years the market value of these shares has in- 
creased from 25 to 50 per cent. 

In this country the capacity of the units of power for 
hauling goods and mineral trains has remained nearly 
constant for the last 20 years. To meet the growing 
traffic it has been necessary to multiply these units in the 
case of both engi wagons to such an extent that 
the mineral and goods traffic in nearly all our industrial 
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centres is from time to time congested, although our rail- 
way companies are constantly trying to meet the growth 

ftraffic by increasing their capital expenditure in build- 
.ng relief lines and sidings. ; 

When we consider that the capital and expenses of 
British railways have been increasing in far greater pro- 
portion than the receipts, the outlook for traders, in the 
matter of reduction of freight rates, is not encouraging. 

Comparing the statistical position of British railways in 
1899 with that existing in 1889, the mileage shows an in- 
crease of 8.8 per cent. upon the total of the last year of the 
preceding decade. Capital has increased by 31.4 per cent., 
and 14.5 per cent. has been added to the amount available 
for dividends. The rate of increase of capital is, there- 
fore, more than twice as rapid as the growth of the amount 
available for meeting interest charges. This is sufficient 
to leave investors with an uncomfortable feeling that with 

wing expenditure and expenses it is only a matter of a 
sa years—unless a radical reform is effected —before the 
return to shareholders in the way of dividends will be 
wi out. 

or the last three years I have been interested in try- 
ing to move our railway companies to effect an economy 
in an important branch of their service, viz., the mineral 
traffic. 

My firm has been met by the assurance on the part of 
the railway authorities that there is no necessity for large 
units of carrying capacity, inasmuch as our mineral traffic 
is to a great extent of a retail nature, and that the intro- 
duction of these large units would necessitate an extensive 
alteration to terminal facilities ; and, further, traders do 
not care to re-arrange their private terminals to suit large 
capacity rolling stock. 

During 1889 the enormous total of nearly 300 million 
tons of minerals were moved on our railways, and in 
1900, 58 million tons of coal were distributed from our 
colliery centres to sea ports for transhipment abroad. 
These colossal operations hardly support the plea of 
retail trade only. 

Judging from the arguments I have heard with re- 
ference to the alteration to terminal facilities, I find it 
difficult—owing to departmental isolation—to convince 
some of our railway authorities that a large economy 
effected in one branch of the service justifies a moderate 
expenditure in another branch, for the purpose of aiding 
that economy. The exigencies of the situation call for 
the strong personality of some railway magnates to 
endeavour to unravel the tangled skein of conflicting 
interests between the railway companies and the traders. 

The recent reports of several large industrial companies 
draw attention to the comparative unproductiveness of 
British labour, and this is largely attributed to the 
influence of trades unions, and the preaching of that 
almost criminal propaganda—a minimum amount of work 
for a maximum wage. 

There is no doubt that this false doctrine prevents, to 
a certain extent, the more progressive manufacturers of 
this country from introducing labour-saving appliances ; 
and a great problem they will have to face in the near 
future, through decline of trade and the keener struggle 
to secure foreign orders, will be to define to what extent 
trades union principles shall interfere with workshop 
management and individual liberty. 

Unless wiser counsels prevail, I can foresee that the 
outcome of the resulting struggle, owing to our charac- 
teristic obstinacy, will be partial indigence for a portion 
of our ing classes, and a still further incursion into 
our export e by foreign competitors. 

I am inclined to think that if the owners of our large 
industrial undertakings had sunk, some fifteen years ago, 
their petty jealousies and mutual distrust of each other, 
and combined for the purpose of firmly and arg de- 
fining the operations of trades union methods, we should 
have avoided the recent unfortunate struggles, and the 
Frankenstein they will have to face shortly would never 
have become unbearable. 

The legitimate aspirations of trades unions will always 
receive public sympathy in this country, and I would 
suggest that there is scope for the establishment of con- 
ciliation boards in all our industrial centres, for the 
purpose of not only adjusting labour disputes, but also 
to advance the objects of technical education, and to give 
representative bodies of workmen from time to time 
opportunities for studying the industrial methods and 
progress of our commercial rivals, and further to mutu- 
ally assist in simplifying and reducing the cost of our 
obsolete patent laws. 

I have had the pleasure of coming into contact with 
several American engineers, and have been impressed 
with their alertness. A superficial acquaintance with the 
American idiomatic methods of expression is liable to 
create an impression that they are due toconceit. I think 
when we pay closer attention to this characteristic, we 
find that it is the outcome of a wide sense of perspective, 
and a sanguine vitality, which forms a great contrast to 
our phlegmatic nature. 

Among the articles contributed to\ ENGINEERING on the 
subject of American competition, attention was drawn to 
the eens difference of the English and American 


peoples. 

Now the term psychology, reduced to the measured 
phrases of the lexicographer is, I believe, defined as the 
science of the mind and its faculties, and I venture to 
think that the definition may be extended to embrace the 
word temperament, for, as a matter of deduction, I take 
it that temperament governs the condition of the mind, 
and is in great measure the outcome of environment. 
Environment, in its turn, is made up of associations 
(largely traditional in this country), a, teach- 
ings, and climatic conditions—in fact, the term is suffi- 
ciently comprehensive to credit it in assisting to form 
national characteristics. Following this train of thought, 
I am led up to quote a short paragraph—time will only 


permit of this, recs a would advise you all to read the 
remainder—of one of the most able articles contributed 
by a leading American engineer, upon the subject of 
competition : 

‘*Human nature may be the same the world over, 
but certain characteristics are more pronounced in some 
people than in others, and these differences make for, or 
check, progress. For instance, our perception is generally 
dull to the effect of the gradual changes that are taking 

lace about us, and our ability to formulate our thoughts 
into language, acts more slowly than our senses ; so that 
when we see and feel these changes, considerable time 
elapses before we become sufficiently impressed by them 
to state our ideas and give — reasons for their exist- 
ence. Then, again, when the — begins to assert 
itself, there is often a tendency to adopt a ready-made 
phrase to express our sentiments, due possibly to a mis- 
taken idea that it does not fall within our province to 
give the matter careful investigation. 

‘‘ Even when the situation becomes clearly defined, and 
our duty is apparent, we are prone to postpone indi- 
vidual action, fearing its futility. United action requires 
leadership of a type not always available, so that until 
the situation becomes so unbearable as to affect us 

rsonally, we make no move. 

“Tf my understanding of the situation is correct, these 
characteristics must be unusually pronounced in the 
English people. 

“Such a change in commercial conditions as that under 
consideration is slow in maturing. There are in genera 
too many contending interests to allow of rapid alteration 
of methods. When, therefore, we hear that a new con- 
dition of things is assuming form, if it is sufficiently 
obvious to be agree at all, we can depend upon it 
ee it has actually existed for a considerable length 
of time. 

‘In point of fact, statistics have long shown the ebb and 
flow of the tide of trade so plainly that Englishmen, had 
their business acumen been acute, would not have waited 
for the recent succession of losses of large contracts to 
awaken to the situation.” 

I have ventured to read this short extract because I am 
impressed with the wonderful grasp this American engi- 
neer has of the position of affairs in this country. In 
these few words we have the sentiments and opinions of 
a@ man—probably the descendant of an ancestor who emi- 
grated from this country years ago—stated in logical and 
scholarly diction, and yet conveying gently a well-merited 
rebuke. There is almost a touch of pathos in the fact 
that the words I have read to you are addressed to us by 
a foreigner, and yet expressed in our language of common 
origin—the tongue of Chaucer, of Bacon, and of Shake- 
speare. 

Let us consider the effects of legislation and local 
restrictions upon the electrical industry of this country. 
We find that nearly every urban district and corporation 
aspire to an independent electrical supply, with the con- 
comitant multiplication of small and expensive units, and 
a total lack of standardisation. 

I have an uneasy suspicion that the ubiquitous legal 
gentleman known as the clerk to the board, or council, as 
the case may be, and who by his calling is hardly the in- 
dividual best fitted to sit in judgment upon a progressive 
measure, is to a certain extent responsible for upsetting 
the wholesale distribution of electricity. The increase in 
his emolument due to Parliamentary opposition may be a 
considerable factor in a matter of this kind. Iam at a 
loss to understand that because a group of capitalists pro- 
pose to take in hand a comprehensive scheme for the dis- 
tribution of electricity over a large area, they should 
have vexatious restrictions thrown in their way by local 
authorities. 

We know that these capitalists are nob pe as public 
philanthropists, and they look eventually for a fair return 
upon their investment; and we further understand that, as 
business men, they recognise that the use of large units 
of power and wholesale distribution results in the 
cheapening of production, and consequently a large saving 
to the consumers. 

May I suggest that when it is proposed to take in hand 
a large scheme of electrical distribution, it would be as 
well for the chairman and mayors of the several districts 
and towns scheduled in the scheme to approach the pro- 
moters, dispensing temporarily with the services of the 
ubiquitous gentleman already referred to, and ask in a 
business-like way for reciprocal terms. I am sure the 
outcome would a reduction in the initial legal and 
Parliamentary expenses, apart from the saving of time 
and friction so pronounced in local opposition. 

That unfortunate mania for municipalisation, or muni- 
cipal ownership in this country, is largely responsible for 
electrical supply still remaining a luxury. 

When we turn to America we see the result of the 
capitalists and promoters having a free hand, in elec- 
trical matters. The sum total of it is that the price of 
electricity either for light, tramway, or motor purpose, is 
to the individual purely nominal. 

There is another, and as far as this country is con- 
cerned, a greater outcome owing to the liberal way 
with which electrical matters are treated in America. 
The experience with, and manipulation of, large units 
of power in that country has led to the study of economy 
in the production of plant ; consequently, the American 
electrical engineer is our successful rival when ten- 
dering for electrical machinery required for a wholesale 
system of supply in our own or neutral markets. I have 
no wish to i the abilities of our electrical engi- 
neers, and I do sympathise with them in their endeavours 
to overcome the obstacles with which they are opposed in 
this country. Still dwelling upon the vexed question 
of municipalisation—for it indirectly affects the com- 
mercial economy of this country—I have yet to learn why 


are supposed to be gifted with a genius for munici 

government. Are they by their education and clei. 
and their conflicting interests, best fitted to pple 
with the ordinary problems of modern municipal work, 
apart altogether from the larger responsibilities they 
wish to take upon themselves? The experience of some 
members of our profession would be interesting upon this 
point. Personally, I believe that municipal progress 
should synchronise with industrial development, but that 
synchronisation is stultified if the definition of municipal 
progress is construed into meaning municipal trading. 

There is a possibility that one or two isolated examples 
of successful municipal ownership may be pointed out, 
but I doubt if the net income, upon the capital expendi- 
ture obtained under these conditions, would be sufficient 
to remunerate a shareholder in a corresponding commer- 
cial undertaking. 

The crux of the whole question lies in the fact that 
municipal trading carries with it lack of individual re- 
meager ge | ; this, in its turn, yses or limits the opera- 
tions of the executive administration, which results in 
indifference: and the ratepayers, having bound themselves 
to an unwieldy Cesar, are without redress, 

With the beginning of the twentieth century we have 
entered upon a new phase of industrial progress, and to the 
initiative of American manufacturers we owe the prece- 
dent for eliminating the individual units of ownership 
and the merging of them into homogeneous bodies known 
astrustsandcombines. The result is apparently justified 


1} by the reduction of expenses and the standardisation of 


several classes of work. 

We are told that in this country it is impossible to 
~— American methods, because they are suitable only 
to their surroundings. As our products will have to com- 
pete with theirs in the same markets, this statement is 
not altogether convincing. For if honest combinations in 
this country serve no other purpose than the suppression 
of obsolete works, they will at least have attained a step 
in the right direction. 

It would be selfish to suppose that we have a perferen- 
tial claim upon the world’s markets, although this was 
anticipated when the great principle of Free Trade was 
adopted. At that time, and for many years afterwards, 
we accepted raw material from other countries in ex- 
change for which we supplied them with finished pro- 
ducts, and so established what was virtually a monopoly. 
With the development of the resources of other countrits 
there has arisen the natural desire to foster the growth 
of industry by converting those resources at home in 
order to avoid a Joss of intermediate profit. Hence, the 
establishment of Protection and bounties in many of our 
former markets. 

To our Colonies we must look for the greater part of 
our future over-sea trade, and very recent experience 
has shown us that even they are not prepared, and 
rightly so, to penalise their prospects by paying exonbi- 
tant prices for the sake of patriotism. 

There is no lack of indication that we are approaching 
a time of commercial depression of unexampled severity ; 
and during that depression I am convinced there will 
a revolution in the methods of conducting many of our 
industries. The tenacity of purpose that has helped us 
to weather many industrial storms will, I hope, assist 
us in this case, and we shall emerge from that depression 
with a substantial improvement in the national welfare, 





Tue Fencinc or Macuinery.—The Chief Inspector 
of Factories has sent out from the Home Office a circular 
(Form 414) — the attention of manufacturers of 
machines to the desirability of fencing the dangerous 
parts. As soon as the machines are erected in factories, 
they have to be fenced, and the operation is often both 
difficult and expensive, whereas if the _ were 
designed as part of the machine, they would cost very 
little. Machines built for the Continent are generally 
constructed with guards, while the same machines for the 
home market are made without them. German and 
American machines have their dangerous parts guarded, 
and when imported into this country, require no further 
expense in this respect. 





Water WASTE PREVENTER.—A water waste preventer 
has been introduced by Messrs. Ham, Baker, and Co., 
of 13, Grosvenor-road, Westminster, London. This 
device will only deliver a certain amount—the contents 
of a cylinder—even if the tap be left fullon. To draw a 
further quantity the tap has to be turned the opposite 
way when another cylinder full of water can be drawn, 
and so on. The device comprises a cylinder with a 
piston in it, and a three-way cock. By the cock the pres- 
sure water is turned into one end of the cylinder, forcing 
the piston before it, and driving out the water from the 
other end ; on reversing the cock the pressure is diverted 
to the now empty part of the cylinder, and the full part 
is exhausted, 





Lean’s Royat Navy List.—Messrs. Witherby and 
Co., 326, High Holborn, and 4, Newman’s-court, Corvhill, 
London, have issued a new number of their Navy List, 
which has been brought up to date alike as regards pro- 
motions and the record of war service of each officer. 
This latter is a unique and invaluable part of this List. 
In some cases the new titles have not been noted, the 
most noticeable case being the knighthood of the Director 
of Dockyards, on page xxv. is List of the ‘‘ Heads 
of Departments,” too, the Engi -in-Chief of the Navy 
should surely be included. We have often commended 
this publication, which is now well known, and it is only 
necessary now to call attention to the fact that a new 











a body of men, largely composed of retired tradesmen, 








quarterly number is now issued. 
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AGRICULTURAL APPLIANCES. 


24,382. J. W. Moss, Feering, Essex. Cultivators. 
[5 Figs.) December 7, 1899.—This invention relates to improve- 
ments in that class of cultivator in which are used cu or 
hollow disc cultivating tools mounted on spindles inclined to the 


direction of motion of the implement and also inclined to a hori- | 


zontal plane. These discs are arranged with their hollow faces 
towards the front of the machine, but inclined thereto and not 





Fig 1. 



































immediately behind each other, but each overlapping the path of 
its neighbour so that the combination will effectively cultivate 
the whole width of the machine. The discsmay be provided with 
gearing by which they are driven at any desired speed, and they 
may be solid and continuous or made up of radial arms or sections 
of convenient shape having spaces between them. (Accepted 
December 5, 1900.) 


ELECTRICAL APPARATUS. 
3031. C. W. Little, Heckington, Lincs. Electricity 


Meters. (9 Figs.) February 15, 1900.—In this integrating 
motor wattmeter the energy of the motor is not dissipated while 
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it is rotating, but it is made to wind a spring which is dis- 
charged when the motor is at rest. The motor is switched into 
and out of circuit at intervals by a clockwork arrangement. (Ac- 
cepted November 24, 1900.) 


25,509. B. G. H H. Smith, and W. A. Burrows, 
Derby. tee gt ad [4 Figs.] December 23 
1899.—Twin bell wire and other 


compound insulated conductor of 


the kind is braided together. The thread encircles the wires 
“figure of eight” fashion, so that the wires are everywhere sepa- 
rated by a distance ter than that due to the combined thick- 
negses of the insulation upon them. (Accepted November 24, 1900.) 


16,889. A.F. Berry, London. Transformer Wind- 
ings. [5 Figs.) August 19, 1899.—According to this invention 
electric transformers of either the stationary or rotatory kind are 
wound with straight-laid cables comprising a number of insu- 
lated wires, the several lengths of which are afterwards joined 









up to constitute the primary and secondary conductors. As an 
example, there is described and illustrated an alternating current 
transformer according to the invention and in which the low- 
tension conductor is around the high-tension conductor in the 
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cable, and the high-tension conductor is connected in lengths as 
from the interior outwardly, so that no two parts of the insulation 
between the high and low tension winding are. under the maxi- 
mum electrical stress. (Accepted November 28, 1900.) 


695. E. Andreas, Dresden, Germany. Magnetic 
Cut-Outs. (2 Figs.) January 11, 1900.—According to this 
invention, a polarised return current cut-out has pivoted pole- 
pieces on the electromagnet, and these pivoted polepieces are 
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arranged co that they can turn inwardly on reversal of polarity. 
The inward turning movement actuates a circuit-breaker. It is 
implied that the arrangement is particularly adapted for use on 
electric tramcars opera‘ on the combined trolley and storage 
principle. (Accepted December 12, 1900.) 


25,417. L. J.. Delaveau, Colombes, Seine, France. 
Electromagnets. (3 Figs.) December 22, 1899.—In this electro- 
magnet of the iron-cladtype, the armature core slides centrally, 
and may have a comparatively long stroke either of approxi- 
mately equal force throughout, or with a well-defined maximum 
at a certain part thereof. One end of the centrally sliding arma- 
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ture core makes as good magnetic contact with the remainder of 
the material completing the magnetic circuit as a thin non- 
| magnetic tube interposed for the purpose of preventing direct 
| friction between the magnetised parts will allow, and the other 
| end of the armature is annularly channeled or built up of 

| washers. (Accepted December 5, 1900.) 
Co., Limite Ww. 


| 24,701. Siemens Brothers and d, and 
Diselhorst, London. Insulated Conductors, [1 Fig.) 
December 12, 1899.—Conductors in which a low inductive capacity 

is desirable are covered in such manner that the insulating mate 
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rial shall not be in close contact with the whole surface of the 
conductor. The insulating material is, when in a heated and 
lastic condition, forced through a die provided with a core so as 
fo form atube. The core tubular, and has water forced 
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through it as the tube is drawn, this water cooling the tube as it 
is made, ng it under a little pressure, so that it is not 
liable to be deformed after leaving the die, nor to be 3 
the pressure of the exte) cooling water through which it 
caused to travel. While the tube is thus being formed, the con- 
ducting wire or strand is passed through a stuffing-box or nipple 
into the tubular core at a speed corresponding to that at which 
the tube issues from the die, so that the tube containing the con- 
ductor is prepared by the one operation. The wateris afterwards 
disch: or for from the tube, and the interior is dried 
by forcing through it air preferably desiccated 
or through calcium chloride or other suitable absor' 
Instead of eran py water to prevent the tube from collapsing 
while its material is in a soft condition, air or other gas may 
be introduced under moderate pressure, in which case the drying 
of the interior of the tube may be dispensed with. (Accepted 
November 24, 1900.) 


888. P. O. Pedersen, Copenhagen. Denmark. 
Telephonic Records. (3 Figs.) January 16, 1900.—This 
invention has reference to magnetically recording and reproduc- 
ing telephonic messages. Patent No. 8961 of 1899 is referred to. 
A strip of magnet steel is through a magnetic field variably 
energ’ by the telephonic current, and becomes permanently im- 
pressed with an undulatory magnetic image corresponding to the 
current changes. On passing the strip thus impressed through 

jialapparatus comprising a wire coil adapted to be influenced by 
the changes of magnetism in the moving strip, a fluctuating current 
is produced which is an image of that which caused the netic 
impression, and may be transmitted to a telephone receiver, while 
it causes a reproduction of the original signal 
Various devices have been provided for allowin 
impression to be ded upon one magnetisable strip, and for 
effacing the impression when desired. According to the yom 
invention a compound magnetic field is used, and by similarly 
altering the nature of the compound field, and the coupling cf the 
reproducing coils, the record strip, it is stated, can be utilised 
to receive two or more non-interfering impressions. (Accepted 
November 24, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &r, 


1358. A. G. Melhuish, London. Gas Engine. 
(2 Fige.] January 22, 1900.—In this explosion engine there are 
two working cylinders without mechanically operated valve 
gear and two suction cylinders. When the piston of one of the 
explosion cylinders reaches the end of its stroke the greater part 
of the busti ducts is blown off, and the remainder is 
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drawn out through a port at the front end of the cylinder into 
one of the exhaust cylinders in which a partial vacuum has been 
produced. The working charge rapidly fills the cylinder in the 
wake of the exhausted products, and is compressed on the return 
stroke of the piston, so that in the type of engine shown in the 
drawings there are two explosions for each revolution of the 
crankshaft. (Accepted November 24, 1900.) 
653. J. A. and J. C. Parker, Manchester. En- 
gines. [1 Fig.] January 11, 1900.—In single-acting motive 
wer engines the centre line of the crankshaft has heretofore 
n arranged in the same’plane as that of the cylinder. The 
object of this invention is to so relatively arrange the crankshafte 
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and cylinders of such engines that the er derived from the 
working stroke of the piston shall be delivered at a favourable 
angle on to the crank. The centre line of the cylinder is there- 
fore, according to this invention, at a distance of about one- 
half the throw of the crank (more or less) above the centre line 
of the crankshaft. (Accepted November 24, 1900.) 


471. C. D. Abel, London. (The Panhard and Levassor 
Company, Limited, Paris.) Carburators. (3 Figs.) January 
, 1900.—This invention relates to carburators or apparatus 
for impregnating air with hydrocarbon vapour so as to constitute 
the combustible fluid for petroleum motors. The objects of the 
invention are simplicity of construction and action, maintenance 





of constant level in the carburating veseel, and prevention of 
return of combustible fluid driven back by excess of pressure. For 
this purpose, a vessel has in it a float guided to move repay 
a vel projecting from the lower side of the float into a tu 
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below in which there is a ball valve urged upwards by a spring, 
this tube being connected to a reservoir of the volatile hydro- 
carbon. At the side of the vessel there is a passage from the 
bottom of the vessel to a nozzle which projects upwards into a 
passage leading to the supply valve of the cylinder of the motor. 
While the float is down, the ball valve is unseated and volatile 
liquid flows into the vessel until the float rises to a certain level 









o) 
nig the ball valve to rise and close the supply opening. 


When the piston of the motor makes its suction stroke, volatile 
liquid issues in a jet by the nozzle, mingling in a pulverised condi- 
tion with the air which passes on to the cylinder. Should excess 
of pressure drive back some of the carburated air, this passes back 
through the nozzle into the above the liquid in the vessel, 
and at the next suction stroke, liquid is again drawn from the 
nozzle. (Accepted November 24, 1900.) 

$158. J. T. Wainwright, Chicago, Ill, U.S.A. 

0- Cc es (10 Figs.) February 16, 1900. 
—The patentee states that he has invented a new and useful art, 
and an apparatus and method of operation pertaining thereto. 
“The new and useful art consists in utilising as a source of 
energy heat that is common to terrestrial matter, and manifested 
as temperature condition.” The second law of thermo-ds namics 
is quoted as embodying the following principles: ‘‘1. All heat 
motor engines are similar in that they receive heat from some 
source, transform part of it into work, and deliver the remainder 
to a refrigerator. 2. In the thermo-dynamic sense, a heat 
motor engine is perfect —— the cycle is reversible, and the 
efficiency of such an engine is expressed by an average ratio of loss 
of temperature to initial absolute temperature of the heat applied.” 
As modified by the inventor, these as follow: ‘1. heat 
motor engines are similar in that they receive heat from some 
source ; transform this heat into work, wholly or partially ; and 
deliver what remains to a refrigerator. 2. In the thermo-dynamic 
sense, a heat motor engine is perfect only when the cycle is re- 
versible, and the efficiency of such an engine is expressed by a ratio 
of loss of heat to quantity of heat applied.” A description of appa- 
ratus, which comprises various refrigerating and heat interchange 
devices is then given, by which it would appear that the object of 
the inventor is to deprive air of its kinetic energy in the form of 
heat, to render this energy latent or apparent in some other form, 
(Accepted November 7, 1900.) 

15,501. T. Fletcher, A. Neil, and Fletcher, Russell, 
ont Co., Ww. in, cs. Gas Fur- 
nace Burner. [4 Figs.) August 31, 1900.—In this gas burner 
for furnaces the expansion tube shaped as a cone frustum has its 
emailer end towards the jet nipple, and at its larger end is provided 





with an atomiser and with a continuation shaped as a narrowing 
cone frustum, whose function it is to increase the speed of the 
iesuing gaseous mixture to such an extent as to prevent it from 
firing back to the gauze. The end of the cone frustum, from 
which the gaseous mixture issues is adapted to just enter an 
orifice through the furnace wall. (Accepted November 24, 1900.) 


RAILWAYS AND TRAMWAYS. 


1267. J. A. Brodie, Liverpool. Permanent Way. 
{11 Figs.) January 20, 1900.—Electric tramway points, ly 
applicable for cross-over roads where the bulk of the traffic is on 
the through road, with the object of insuring smooth running 
of thecars on the through road and a minimum discontinuity 
of the electric circuit are constructed according to this invention 
in the case of an open point, for example, a cross-over, as follows: 
Assuming that the rails are of the section usually employed in 
tramway work with a grooved head and fiat foot, the full 
section both of the straight outer rail and curved rail of the 
cross-over is preserved up to thatpoint where the rails are 
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separated by a comparatively small dictence, say about jin.; the 
curved rail is on off at this point, but the straight outer rail 
is carried through past the point, its section, however, is 
modified by cutting away the inner Lape mg 7: Apmis which 


forms the groove, flush with the outer edge of ve. The 
equivalent of this portion of the outer rail cut away, the continua- 
tion of the curved rail, and the fixed -piece of the point, are 


formed of a steel casting which, where the two raile are adjacent, 
is bolted to both of them, and which for the rest of ite length is 
bolted to the continuous outer rail. Successive transverse sec- 
tions of the steel castings would, in the case illustrated; be as 
follows : Where the two rails are adjacent the casting is box- 


shaped, and is bolted to each rail and serves to connect them 
gone ; it has at this section a projecting distance-piece which 
fills up the narrow space between the rail heads. Beyond the 
point where the curved rail stops off, the casting is wide enough 
to form the grooved converging continuation thereof, and in 
addition to being bolted to the continuous rail it is provided with 
a foot, carried by a lateral web, which is flush with the foot of 
the continuous rail; at this sect'on the casting forms the Amy 


tongu 

diminishes the lateral dimensions of the casting diminish, 
and its two vertical webs come closer 
casting has to make up the cut-away portion of the continuous 
rail only, it has but the one vertical web and no foot, after 
which it is off. A cast metal block having a hole i 
it is used in place of a granite block when it fe desired to 
able to tighten the securing bolt nuts from the road surface. 
(Accepted November 29, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 
13,188. G. G. London. (Felsten and 


Nets. [1 Fig.) July 21, 1900.—The grommets pertaining to 
each series or row are interwoven the one with the other, the 
interweaving being preferably arranged alternately from above and 


DS 


below. Forexample, the second grommet may be woven or wound 
into the first from beneath, the third grommet being wound into 
the second from above, and so on. Each series of grommets is 
connected by small intervening rings whereby small apertures or 
openings are formed between the neighbouring series or rows of 
grommets. (Accepted November 24, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


aioe. A.E. Beck and G. Townshend, Birmingham. 
Boiler bes. [3 Figs.) July 3, 1900.—In making copper. 
lined steel tubes for boilers a cold shell of copper is inserted into 
the interior of the hot steel or iron tube use or bloom, and both 
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are then elongated together by passing them through rolls while 
ona mandril. The product may be varied by using metals other 
than those mentioned, and by combining layers = | metal in any 
desired order or number. (Accepted December 12, 1900.) 


803. E. C. de Yarmett and E. McC. Haynes, 
Richmond, Va., U.S.A. Water-Tube Boilers. (2 Figs.) 
January 13, 1900.—In this water-tube boiler there is a central 
upper water and steam vessel, and there are two side lower water 
vessels, these being all connected together by a plurality of water- 



































tube series crossing each other over the firegrate to form a bridge, 
the shorter tubes of each series being farthest from the 
fire. The feed-water heater piping may cover some part of the 
inn) surface of the boiler envelope. (Accepted December 12, 
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Steam Turbines. 





19,839, E. Ferretti, Ro Italy. 
(6 Figs.] October 3, 1899. Convention date March 3, 1899.) 


e between the two converging grooves. As the width | 
ther till, where the | 


Hardingham, 
Guilleaume Company, Mulheim-on-Rhine, Germany.) Torpedo 


| and two casings of conical formation containing turbines counter- 
| posed for thrust balance, and each having several sets of rotating 
| Vanes with fixed vanes between them. The vane wheels increase 


as Fig 
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in diameter in the direction in which steam flows. For decreased 
loads the power of the motor is reduced by wire drawing the 
steam at the admission valves. (Accepted December 12, 1900. 


19,191. RK. B. Paul, Cremmitschau, Germany. 
Clearing Gauge and other Cocks. [2 Figs.) October 26, 
1900.—For clearing the passages and cocks of steam and water 
gauges a spindle fitting one of the passages and the cock orifice 
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is packed steam-tightly in an outward continuation of the said 
passage. The outer end of the spindle is screwed and engages ina 
tapped sleeve, so that when turned it is advanced into or drawn 
from the passage to be cleared. (Accepted December 5, 1900.) 


TEXTILE MACHINERY. 


273. J. Longton, Chorley, Lancs. Looms. [2 Figs. 
January 5, 1900.—In warp beam weighting appliances and to pro- 
vide light, inexpensive, and compact mechanism by means of which 
the tension or weight on the warp beam can be easily and quickly 
adjusted and regulated with nicety, a combination of spring or 
tension rods is applied to the weighting ropes or chains, the ten- 
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| sion rods being provided with a handwheel or thumbscrew, by 
| means of which the pressure or tension on the rods and beam 
| can be adjusted. apparatus comprises a rod or bracket, 
| chased or threaded rods, springs and thumbscrews, all arrang' 

ed as shown in the drawings. (Accepted December 12, 


bd MISCELLANEOUS. 


2: 

cording to this invention the drying of a certain substance under 

the influence of heat is facilitated by the employment of a partial 

vacuum. The vapour abstracted may be condensed in a surface 

| condenser provided with a water gauge. It is proposed to apply 

the invention to hasten the of gutta-percha when in the 

heated drying masticator. tributory devices are provided. 

| The first claim is as follows: “The herein described method of 

ng moi “percha eating it to a moderate tem re 

| under sastiel * vacuum while it is masticated.” pp pee ree) De- 
| cember 12, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTICE. 
meg comers with illustrations of inventions patented in the 
| United States of America from 1847 to the it time, and 

reports of trials of patent law cases in the United States, ma: 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 


—This steam turbine comprises essentially a central distributor | Bedford-street, S 
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HENDEY-NORTON METRIG THREAD GUTTING LATHES. 


THESE MACHINES were awarded a GOLD MEDAL at the PARIS EXPOSITION. 


Continental works and others using the metric system of computations, 
should not defer their desire to buy a Hunpry-Norton Larue for fear of 
having to rely upon the few odd metric threads usually obtained on ordinary 
lathes by special change gears. ALL SIZES of Henpry-Norton Latuezs 
are furnished with gears and lead screw in metric pitch ; and range of threads 
indexed is adapted from lists prepared by the “Société D’Encouragement 
Pour L’Industrie Nationale” of Paris. 

Moreover, nothing is missing from these lathes which is part of a regular 
Henpey-Norton Larue. 



































14 in. by 6 ft. Hendey-Norton Metric Lathe. 
MANUFACTURED BY 


THE HENDEY MACHINE COMPANY, Torrington, Conn., U.S.A. 


Our Agents are :—CHAS. CHURCHILL & CO., Ltd., London, for Great Britain. ADPHE. JANSSENS, Paris, for France. 
STUSS!I & ZWEIFEL, Milan, for Italy. SCHUCHARDT & SCHUTTE, Berlin, for other European Countries. 4084 
[nT Sites SRN a AALS Te LaLa aT 
wnt w common PETER BROTHERHOOD, - cs eescce 
SIMPLE or COMPOUND HIGH-PRESSURE 
s.VLINDER ENGINES MECHANICAL ENGINEER. AIR 
Open or Enclosed. - ‘Belvedere Road, Westminster Bridge, LONDON, 5.5, COMPRESSORS 
—— ie i TORPEDO SERVICE, &e., 


FOR DRIVING AS IN GENERAL USE IN BRITISH 


FANS AND FOREIGN WARSHIPE, 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
Dw NW Ae ENGINES 

niaeeed 2 


Driving Dynamos, &c. 
AS SUPPLIED FOR 


H.M. YACHT “VICTORIA & ALBERT,” 

H.M.S, “ROYAL SOVEREIGN,” 

H.M.S. “ MARS,” 

H.M.S. “ PRINCE GEORGE,” 

i H.M.S. “ LEVIATHAN,” 4145 
DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. H.M.S. “GOOD HOPE,” &., &. 


GEORGE! ELLIOT & CoO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 


Ly dog LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS; Masses. TAITE & CARLTON, 68, QUEEN VIOTORIA STREET, E.O.) 


MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK 
©. = (Ce tai S| | FOR 30-Ton 


BOCIE 
GOAL WACON 


4 ft. 8 in. gauge. 
Pn er: Vn y ' \ yy : BES 7= heen trees 8788 
een Nee = —— ——— -/ ‘Tare: 418 tons 46 cut. 
= == eg eS Capacity: 1244 eubie ft 
a mS — Length inside: 40 ft 


The saving in tare weight, when sa ¢ Width: 7 ft, 7 in, » 
Bee ios and 25 per cent, Seipantneehe. eee Length over Buffers: 43 ft, 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 
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Suitable for any gauge. 





















The above wagon will safely traverse curves of 100 ft. radius. 
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W. Th, ALLEN, SON & 60, [7 


QUEEN’S ENGINEERING WORKS, BEDFORD, 


And 27, OLD QUEEN STREET, WESTMINSTER, S.W. 















Manufacturers of 


ENGINES AND DYNAMOS 
ELECTRIC LIGHTING 











ENGINE and DYNAMO, 100 volts, 180 amperes, 250 revs. 





CONTINUOUS CURRENT 


MOTORS. 





PUMPING ENGINES 


CONDENSING PLANTS. | 





Combined ENGINE and DYNAMO of 200 Horse power. 
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: beginning of the application of cementation. This'that is approximately equal to the velocity 
). ARMOUR eat HE PARIS ben = anak 2.400 metres (7 ft. 103 in.) on | of clonal for ordinary steel. This fire the 
@ the side and 0.406 metre (15.99 in.) in thick- | plate supported without being perforated and with- 
By M. Bact, Paris. ness; it is represented in Fig. 21, and was|out presenting any cracks of importance. The 
(Concluded from page 132.) selected for the official trial at the delivery of | second was a plate of cemented nickel steel delivered 
Tue Creusot Works exhibited five cemented the plates for the belt of the Russian ironclad | from the Creusot works for the fixed portions of 


plates, each of which was prepared from metal of a Trois-Saints. It was tested on August 18,|the small turrets, 24 centimetres (9.45 in.) in 
thickness, for the Spanish cruiser Cataluiia. This 
plate, which is 1.960 metres (6.43 ft.) in length 
_by 2.096 metres (6.88 ft.) in height, and 0.098 
/metre (3.84 in.) in thickness, was tested on 
| October 8, 1898, being tried with the fire of 
‘| steel Holtzer shot of 12 centimetres (4.72 in.) 
diameter, and receiving the attack of two pro- 
| jectiles with the respective velocities of 447 and 
449 metres (1466.56 ft. and 1473.12 ft.), corre- 
sponding on the average to an excess of 22 per 
cent. by comparison with the velocity of perfora- 
|| tion for ordinary steel. The plate stopped and 
|| broke up the projectiles without presenting any 
cracks. The Creusot exhibit comprised also three 
other cemented plates which were tested solely 
‘as experimental plates and not for delivery. 
They were described as prepared from ‘“‘special 
Ap iN" steel” No. 3. The first of these was 1.400 metres 
ee ie r~ AWS / |by 1.250 metres and 0.157 metre in thickness 
I Kd _ . y) (4.6 ft. by 4.10 ft. by 6.17 in.), and was tested 
\ 4 G6} Wis on June 21 and 23, 1897, being attacked with 
x os |a 15-centimetre gun (5.90 in.) which fired five 
Scouse |Holtzer steel projectiles of the weight of 
|45 kilogrammes (99 Ib.), and is represented in 
| Fig. 22; the initial velocities reached the figures 
’ | given in Table III., page 163. 
Fic, 21. Armour-plate of cemented steel, made by Schneider, for Fie. 22. Armour-plate of special cemented steel, made by | The fifth round was fired with an initial velocity 
the Russian battleship Trois Saints ; thickness, 15.99 in.; Ato E Schneider ; 6.17 in. thick. Tested on June 21 and 28, 1897, with | of 620 metres (2034.14 ft.) giving a coefficient equal 
are fine cracks ae in the plate. Tested with chrome a gun 5.90 in. calibre, and Holtzer chrome steel shell weighing |to 1.465 ; in this case the plate was pierced, but 


steel projectiles, weighing 317 Ib., fired from a9.45-in. gun ata 99 lb. The velocities were as follow: Round 1 = 1912 ft.; 2 = Cnet . 
velocity of from 1922 ft. to 2000 ft. . 1906 ft.; 3 = 1906 ft.; 4 = 1965 ft.; 5 = 2034 ft. “| the projectile was stopped by the backing, so that 
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Fig. 24, Special cemented steel made by St. Chamond, 10,23 in. thick; tested by gun, 
6.10 in.; weight of projectile, 90 lb.; velocity, 2066 ft. 
Ri 






































ound. Penetration. Remarks. 
. 1 No penetration No cap on projectile. 
Fig. 23. Armour-plate of special cemented steel, made by Schneider ; 2 9.84 in. Cap on projectile. 
6.17 in. thick ; August 9, 1898 ; gun, 5.90 in,; Holtzer projec- - 3 9.72 ,, \ 
tile, 99 lb.; round 1 = 1942 ft.; 2 = 1968 ft.; 3 = 2034 ft. 4 No penetration No cap on projectile. 
5 10.48 in. Cap on projectile. 
6 7.28 55 Ditto. 
7 7.87 4, Ditto. 
8 No penetration No cap on projectile, 
9 Ditto Ditto. 
10 Ditto Ditto. 
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Fig. 25, Harveyised steel plate, by Chatillon-Commentry. Tested September 9, 1898, Fic. 26. Harveyised nickel steel plate, by Chatillon-Commentry ; 9.84 in. thick. 


slightly different composition. Attention may be|1893, and received the fire of four shells| the whole structure was not perforated. The second 
directed in the first place to a plate of ordinary|of Holtzer steel 240 millimetres (9.45 in.) in| of these plates which was exhibited was also of 
steel cemented by the special Creusot gas process, | diameter, fired with velocities varying from 686) the thickness of 0.157 metre (6.17 in.), and was 
the manufacture of which dates back to the metres (1922.73 ft.) to 610 metres (2001.33 ft.), | 1.320 metres (4 ft. 4 in.) in length by 1.220 metres 
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(4 ft.) in width ; it was tested on August 9, 1898. 
This also received the fire of the 15-centimetre 
(5.90-in) gun, served with Holtzer steel shot, | 
and is represented on Fig. 23. Three projectiles | 
were fired with the velocities given in Table IV. 
The last plate exhibited measured 2.410 metres 


striking normally, and the second at an angle of 
incidence of 18 deg. 

St. Chamond Works: Compagnie des Hauts Four- 
neaux Forges et Aciéries de la Marine.—Of the 
exhibits from the St. Chamond Works we shall 
mention two trial plates in cemented metal, one 

















nearly all broken up, by the plate. Five of the 
projectiles were fitted with caps on the ogive, the 
other five were not provided with added points. 
All were of chrome steel and tempered. Fig. 24 
represents this plate after having been fired at. 
The penetration resulting from each of these rounds 
is given in Table V. 

The second plate exhibited by the St. Chamond 
Company was 1.550 metres (5.09 ft.) long by 1.100 
metres (3.61 ft.) wide and 0.120 metre (4.72 in.) in 
thickness ; this was tested on April 23, 1897. It 
suffered the impact of three projectiles of 120 milli- 
metres (4.72 in.) calibre (chrome steel tempered), of 
the weight of 20 kilogrammes (44.09 lb.) and with 
the successive velocities of 572, 562, and 600 metres 
(1876.75 ft., 1843.54 ft., and 1968.52 ft.), corre- 
sponding respectively with the coefficients 1.29, 
1.26, and 1.34 in comparison with the velocity of 





perforation of ordinary steel which would be 
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Fic. 27. Harvey cemented steel plate ; thickness, 7.99 in.; by Marrel Fréres, for fixed turrets Fia, 28. 


of Henri lV. Tested December 16, 1898 ; mounted on backing. 


Fig 29 


Harveyised nickel steel plate, made by Vickers, Son, and Maxim, 5.98 in. thick. 
Tested April 30, 1898, with gun, 6 in., and shell weighing 190 1b.; velocity 1963 ft. 


Fight 




















Fic. 29. Harveyised nickel steel plate, 8.78 in. thick, 
made by Vickers, Son, and Maxim. Tested Sep- 
tember 1, 1899. Gun, 9.20 in.; weight of projectile, 
380 Ib.; velocities, 1700 ft., 1800 ft. 














Fic. 31. Steel plate, 5.90 in. thick ; by the Terni Steel Works. 


Fig 30 
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Fla, 30. Steel plate, by the Aboukoff Steel Works ; 4.32 in. thick ; gun, 4.72in.; weight of 
projectile, 46 lb.; velocities—round 1 = 1571 ft.; 2 = 1607 ft.; 3 = 1748 ft.; 4 = 1863 ft.; 
65 = 1538 ft.; 6 = 2047 ft.; 7 = 2122 ft. 


by 1.353 metres and 0.256 metre thick (7.91 ft.| of which was 260 millimetres (10.23 in.), and the 
by 4.44 ft. by 10.06 in.), and was tested at| other 120 millimetres (4.72 in.) in thickness. The 
the butts at Gavres on March 20 and 23, 1898. | 10.24-in. plate was 2.430 metres (7.97 ft.) long by 
It was first tried with two steel shot of 240 milli- | 1.120 metres (3.67 ft.) wide. It was tested on 
metres (9.45 in.) under service conditions, and then August 13 and 24, 1894, and February 5, 1897, and 
with ‘two others of 194 millimetres (7.64 in.) under | received the fire of 10 projectiles of 155 milli- 
similar conditions. 

Finally, the plate was tested by firing two | (90.39 lb.) with an initial velocity of 630 metres 


backing of 27.5 in. thick. 


| metres (6.10 in.) diameter, weighing 41 kilogrammes | 
projectiles of 164.7 millimetres (6.48 in.), the first | (2067 ft.); the projectiles were all stopped and | 


Fic. 32. Steel plate, 590 in. thick, by the Terni Steel Works; tested at Spezzia on a wooden 


445 metres (1459.99 ft.); these were all stopped 
|and broken up. 

| Montlugon Works: Compagnie des Forges de 
Chatillon, Commentry and Neuves Maisons.—The 
| Chatillon, Commentry and Neuves Maisons Com- 
pany exhibited three plates of cemented metal, 
each of which were manufactured according to 
‘slightly different processes; two of these were teste 

at the butts at Gavres, and the third at the butts 
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TaBie ILI.—Tests of Schneider 6.17-In. Plate, No. 1. TABLE VIII.—Tzsts ov 5,90-Ix. Cawentep Steet Puates; Tent Works. 
| as EE US NERD Mae te Rae ee se SB kN ESE EASE ALS SAREE Etat Rohs & Lae 
S | | 3 | 
Pe t~ 618 PROJECTILE. 
Ps re Bs — Corresponding} peneiration. Effect on Effect on 
S | Velocity 5s 85 Remarks, ‘amid Se a pT ee ee pe |" Coefficient. Plate. | Projectile. 
35 re o a3 Calibre. Weight. | Velocity. 
| e —_—|- - — ~ - —_—_—— ~ 
Ee tay abe 1 152 mm. (5.93 in.) |45.4 kilog. (100.09 1b.)| 600 m. (1968.52 ft.) 1.45 Not measured | No cracks | Broken up 
Z 008) oS 2 |152 ,, (5.98,,)/15.4 ,, (100.09,,)| 370,, (1212.93 ,, ) 0.90 60 mm. (2 36 in.) | Ditto Ditto 
= tt 3 | 152 ,, (6.98,,) {45.4 ,, Paar ) bn ” apa 0} .. "0 (75 i } sight orack, Ditto 
3 eee " 4 120 ,, (4.72 ,,)|204 ,, 44.97 ,, ) 26 55 $ 70 ,, (2.75 , ‘© new crac i 
Let | 583 (1912.85) | 5 | 1.8 None ot a eee ee | 5 [190 8 7B) ROE 5, (44.07,, 9] 640 5, (2000.96 ,, ) 1.23 ot measured | Ditto Ditto 
znd | 581 (1905.79) | 5 | ies | the velocity of the 4th cx] © |152 1, (6.98,,)|46.4 4, (200,00,,)| 620 ,, (2084.14 ,, ) 1.49 Ditto D.tto Ditto 
8rd | 581 eoran ra | sone teat per cent. the| 7 | 152 (5.98 4,)/45.4 ,, (100.09,, )) 620 ,, (2084.14 ,, ) 1.49 D tto | Snewcracks| Ditto 
th | 600 (1966.24) | 6 | 141 | Coemity ot Berforation of | 8 | 152 1. (5:08,,)|45.4 4, (10000, 620,, (0814 5,) | 1.49 Ditto Ditto Ditto 
| calay seek 9 120 ,, (4.72 ») 20.4 ” f 44.97 ” )} 640 ,, (2099, 26 od 1.23 Ditto 1 new crack Ditt> 
| ; 10 | 120 4, (472,4,)/204 4, (4497,,)| 640 ,, (2009.96 ,, ) 1.23 Ditto Ditt» Ditto 
| | 








ABLE IV.—Tests of Schneider 6.17-In. Plate, No. 2. 
































S BP 
& figs 
5 : Se ise 
= Velocity. 2 ge Remarks. 
iy ee 
gs ES | 28 
z™ er a 
m. ft. : 
Ist | 592 (1941 95) 5 | 1.40 |The three projectiles were 
2nd | 600 (1968.52) 5 1.42 | stopped without producing 
31d | 620 (2034.14) 5 | 1.46] any cracks and no perfora- 
tion occurred notwithstand- 
ing the great increase of 
} velocity given in the 3rd 
round. 
TABLE V.—Tests of 10.23-In. St. Chamond Plate. 
- eerie Se eek oy ees 
Description of Condition of Projectile 
Penetration. Projectile. | after Striking. 
1. Nil... .. _«.{ Noadded point | Broken up 
2, 250mm. (9.84in.)..| Added point | Remained whole 
8 7 55, 22% )s- Ditto Ditto 
438 5. ie ..| No added point | Broken up 
5. 265 mm. (10.43 in.) ..| Added point Remained whole 
61 w ChB) <x Ditto | Broken in two 
7. 200 un CTE oy )< Ditto | Remained whole 
8 Ni .. o ..| No added point Broken up 
9. » ‘ Ditto | Ditto 
105 5 Ditto | Ditto 





TABLE VI.—Tests of Chatillon-Commentry Steel Plate 
for the ‘* Jena.” 














og | Coefficient 
BE ‘ r | as Com- 
3% Diameter.| Velocity. | pared with | Remarks. 
£9) | Ordinary 
2a | Steel 
“'s 240 mm. 643 m. i ae 
(9.45 in.) | (2109.60 ft.) 1.36 Plate perforated, but 
2 | 240 mm. 700 m. \ 1.47 wall not perforated. 
| (9.45 in.) | (2296.61 ft.) ix 
Gr in.) (2545.48 it.) } 1.40 | 
.64 in ‘ ‘ ° 
4 | 208 wen. 812 m. | \ ian | age not pierced. 
4 in.) | (2064.08 tt.) : | 
5 |164.7 mm. 0m. | 
| (6.48 in.) | (2854.37 ft.) } 146 | Piste wanpiaveed. 
6 164.7 mm. 70 m. } 1.46 Ditto, angle of inci- 
(6.48 in.) | (2854.37 ft.) | ‘ | dence 18 deg. 
! if 





All projectiles crushed or broken. 
TaBLE VII.—Zests of Chatillon-Commentry 9.84-In. Plate. 














] 
Number|...,_. Ratio of | Effe 
e Velocity. | Penetration. | Per. Projectile. 
Round. } foration. 
mn m. in. 
1st 620 (2034.14) | 0.150 (5.90) 1.32 Broken up. 
2nd | 650 (2132.56) = (7.08) 1.34 Osive — en. 
ot emaine in 
Srd 689 (2260.52) | { aie 1.47 {| the plate. 
4th | 730 (2895.04) | Pierced 1.56 | Broken up. 





attached to the works of St. Jacques at Montlucon. 
The first (Fig. 25) was a trial plate for the belting 
of the Jena, prepared according to the Harvey pro- 
cess, and was tested at Gavres on September 9, 
1898, and accepted with a superior certificate. This 
plate was 4.90 metres (16.07 ft.) in length by 2.44 
metres (8 ft.) in width, with a varying thickness 
from 116 to 300 millimetres (4.52 in. to 11.81 in.) ; 
it stopped five chrome steel projectiles, of which 
two were 194 millimetres (7.64 in.), two 164 milli- 
metres (6.45 in.), and one 240 millimetres (9.45 in. ), 
with velocities representing coefficients varying be- 
tween 1.20 and 1.35, as compared with those for 
the perforation of ordinary steel (see Table VI.). 
Then came a trial plate 2.30 metres (7.55 ft.) by 2.45 
metres (8.04 ft.) and 0.250 metre (9.84 in.) in thick- 
ness, tested on July 10 and 17, August 28, and Sep- 
tember 26, 1896. This plate is of special interest, as, 
without presenting any cracks, it resisted the impact 
of eight projectiles of the calibres of 240, 194, and 
164 millimetres (9.45 in., 7,64 in., and 6.45 in.), the 











sum of which represented a total vis viva of 22,305 
metric-tons ( = 21,952.58 tons). This was, we be- 
lieve, the first example of cemented plates so greatly 
exempt from fragility. We give a view of this plate 
in Fig. 26, and in Table VII. are given the 
velocities of fire realised with four projectiles of 240 
millimetres calibre. 

It will be seen that the plate stopped the pro- 
jectile fired with the coefficient 1.47, and that it 
was only pierced by that with 1.56, which shows 
that it possessed a resistance to velocity of perfora- 
tion surpassing by 50 per cent. that of ordinary 
steel, The supplementary rounds with the 194- 
millimetre and 164-millimetre projectiles, only 
served to confirm the results obtained with those 
of 240 millimetres, and, as was stated previously, 
notwithstanding the diminution in firing distance, 
the plate did not receive any cracks, but only a few 
superficial splinters were detached from the ce- 
mented part. 

A third plate exhibited by the Chatillon-Com- 
mentry Company was prepared according to the 
Kru rocess. This plate was 1.84 metres 
(6.08 ft.) long by 1.75 metres (5.74 ft.) wide, and 
0.160 metre (6.29 in.) thick. It received the 
impact of four projectiles of 16 centimetre calibre, 
fired with increasing velocities corresponding re- 
spectively to the coefficients 1.30, 1.35, 1.40, and 
1.45, as compared with the velocity of perfora- 
tion of ordinary steel, and was neither pierced 
nor cracked. 

Rive de Gier Works (Marrel Fréres).—Marrel 
Brothers exhibited two large turret plates of 
cemented metal, tested at the butts at Gavres 
as sample plates of manufactured lots, and 
which obtained the highest certificate for ‘‘ ex- 
cellence.” 

One was a plate for the turret of the St. Louis, 
being 2.026 metres (6.65 ft.) wide by 2.603 metres 
(8.54 ft.) high, and 0.320 metre (12.60 in.) in 
thickness ; it was tested on September 24, 1897. 
It received the impact of two projectiles of steel, 
one being 274 millimetres (10.78 in.), and the 
other 420 millimetres (12.60 in.) in diameter, fired 
with velocities corresponding respectively to the co- 
efticients 1.20 and 1.27 compared with that for the 
perforation of ordinary steel ; both projectiles were 
stopped and broken up without the plate receiving 
any cracks. 

The second plate which especially attracted the 
attention of visitors to the Metallurgical Section, 
was a turret plate for the Henri IV., tested 
December, 1898; this was 3.10 metres (10.17 ft.) 
in width by 2 metres (6.56 ft.) in height and 0.203 
metres (7.99 in.) in thickness. It received the im- 
pact of three steel projectiles of 194 millimetres 
calibre —having the initial velocity of 583, 653, and 
710 metres (1912.74 ft., 2142.40 ft., and 2329.42 ft.) 
respectively, answering to the coefficients 1.20, 
1.35, and 1.46. All three of the shots were stopped 
without the plate receiving any cracks. The first 
projectile rebounded and broke up, the two 
others which remained whole were fixed in the 
plate with penetrations which have not been 
measured. Here undoubtedly was displayed one 
of the best samples hitherto manufactured of a 
properly made cemented plate which is entirely 
free from fragility, and at the same time is en- 
dowed with a resistance to velocity of pene- 
tration exceeding by 50 per cent. that of ordinary 
steel. We give a representation of this plate 
on Fig. 27. 

Messrs. Vickers, Son, and Maxim. — Messrs. 
Vickers, Son, and Maxim exhibited facsimiles in 
plaster of three cemented metal plates which stood 
the receiving tests without any cracks. These 








Norr.—-The plate was not pierced. 


according to a process of cementation in use 
in the Vickers works, and which doubtless 
explains the exceptionally great absence of fra- 
gility. All three were flat plates standard in 
the dimensions of the test types habitual in 
England. One of these plates had a length of 
2.440 metres (8 ft.) by 1.880 metres (6.17 ft.) 
in width, and 0.152 metre (6 in.) in thickness ; 
it was tested at Portsmouth on August 30, 1897, 
by a gun of 0.152 metre (6 in.) calibre, and five 
steel shells of the weight of 45.500 kilogrammes 
(100 lb.). The initial velocity was fixed at 600 
metres (1968.52 ft.), corresponding to a coefli- 
cient of 1.42 compared with the velocity of per- 
foration of ordinary steel. All the shot were 
stopped and broken up without the plate show- 
ing any cracks. It is represented in Fig. 28. 
The second plate was tested at Shoeburyness on 
August 19, 1897, and is 3.050 metres (10 ft.) long 
by 2.135 metres (7 ft.) and 0.297 metres (11.69 in.) 
in thickness. It was fired on by a gun of 305 milli- 
metres (12 in.) calibre with three steel projectiles 
weighing 330 kilogrammes (7273 lb.). The initial 
velocity was fixed at about 567 metres (1860.25 ft.), 
which corresponds to a coefficient of 1.35; this . 
plate also stopped and broke up the projectiles 
without presenting any cracks. The third plate 
exhibited by Messrs. Vickers was tested at Ports- 
mouth on September 1, 1899, and was fired at 
by a gun of 234 millimetres (9.2 in.) calibre, which 
sent three steel projectiles of 172 kilogrammes 
(380 1b.) weight, with a velocity of 518 metres 
(1699.50 ft.), corresponding to a coefficient of 
1.34, the velocity of perforation for ordinary 
steel being 386 metres (1266.41 ft.); all three 
were stopped and broken up without the plate 
receiving any cracks. This plate is represented 
on Fig. 29. 

Russian Works at Aboukoff.—The Russian 
Aboukoff Works exhibited a plate of 110 milli- 
metres (4.32 in.) thickness; this had been fired 
at with a gun of 120 millimetres (4.72 in.) calibre, 
which sent seven steel projectiles weighing 20.5 kilo- 
grames (45.9 lb.) each, the first six with velocities 
varying from 479 metres (1571.55 ft.) to 624 metre: 
(2047.27 ft.), and the corresponding coeflicients 
from 1.13 to 1.50 as against the ma: Lin of per- 
foration of ordinary steel which would have been 
in this case 415 metres (1361.61 ft.) The seventh 
projectile fired with the initial velocity of 647 
metres (2122.71 ft.) passed through the plate ; but 
the latter presented no cracks; it is represented 
in Fig. 30. 

Terni Works.—The Terni Works, whose ex- 
hibit was particularly interesting, presented a 
series of eight cemented plates, manufactured 
according to a process which is special to these 
works, and by means of which fragility is avoided. 
The plates exhibited had in each case received a 
very considerable number of almost tangential 
impacts, but notwithstanding this, they presented 
no cracks. It would require too much space to 
describe the trials of each of these eight plates ; 
we have, therefore, selected three of the most 
crucial tests, and we also reproduce in Figs. 31 
and 32 views of two of the plates. The first of 
these measures 2.40 by 1.60 by 0.15 metres (7.87 ft. 
by 5.25 ft. by 5.90 in.) in thickness; it was 
tested at Spezzia on May 4 and July 18, 1896, 
and therefore represents the earlier results obtained 
by the Terni Company. This plate suffered the 
impact of 10 steel projectiles of 152 millimetres 
(5.98 in. and 120 millimetres (4.72 in.) respectively, 
and presents some not very important cracks (see 
Fig. 31). The 10 rounds were fired under the 
conditions given in Table VIII. 





plates, made from nickel steel, were prepared 





The velocity of perforation of this plate for ordi- 
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MESSRS. GANZ & CO’S CONTROLLERS FOR CARS WITH ONE AND TWO MOTORS. 
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nary steel would have been 413 metres (1355 ft.) 
in the rounds with the 152-millimetre (5.98 in.) 
projectile, and 516 metres (1692.92 ft.) in the 
rounds with the 120 millimetres (4.72 in.) pro- 
jectile. 

The second plate measuring 2.350 metres 
(7.71 ft.) in length, 1.500 metres (4.92 ft.) in 
width, and 0.150 metre (5.9 in.) in thickness, was 
manufactured according to the special process 
of the works; it was tested May 23, 1899, and 
suffered the impact of five steel projectiles of 
152 millimetres (5.98 in.) with the initial velocity 
of 590 metres (1935.71 ft.), which corresponds 
to a coefficient of 1.43—these were all stopped 
and broken up without the plate presenting any 
cracks. A sixth projectile with the initial 
velocity of 605 metres (1984.92 ft.), correspond- 
ing with a coefficient of 1.70, went through the 
plate, but was stopped by the backing. Fig. 32 
shows this plate, which is particularly interesting. 
We will lastly mention a plate of 76 millimetres 
(3 in.) thick, also prepared by the _ special 
Terni process, which was tested at Spezzia on 
February 26, 1900. It was fired on by a 76- 
millimetre (3-in.) gun, firing 5.200 kilogrammes 
(11.46 lb.) projectiles; six of these had initial 
velocities varying from 600 to 700 metres 
(1968.50 ft. to 2296.61 ft.), corresponding to 
coeflicients of 1.37 to 1.59, the velocity of per- 
foration for ordinary steel being 438 metres 
(1437.04 in.); the plate stopped and broke up 
these projectiles without presenting any cracks. 








MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 


(Continued from page 101.) 

Messrs. Ganz anp Co. exhibited examples of 
controllers for electric cars of one and two motors. 
They are provided with cranks moving horizontally. 
By means of these cranks all connections can be 
made ; those of the controller for the car with two 
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motors are shown in the diagram Fig. 36. 
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DraGRaM OF CONTROLLER FOR CAR WITH ACCUMULATORS. 
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Fic, 36. Dracram or ConTROLLER CONNECTIONS FOR CaR WITH Two Morors. 


In the centre are shown the trolley—connected to 
the positive pole—the three steps of the starting 
rheostat R, the two armatures I., II., and magnet 
coils, the latter with the shunt connections S!, S*, for 
reducing the strength of the field, and finally the 
connections with earth. On the right and left hand 
are the connections of the controllers at the two 
ends of the carriage. 

By means of these controllers, besides the cut-out 
position, the following connections can be made : 

1. The two motors are connected in series with 
the magnets and the whole starting resistance. 

2, 3, and 4, The starting resistance is gradually 
switched out, so that at 4 it is entirely short- 
circuited ; 5, the magnets are weakened by shunts ; 
6 is similar to 4, but one step of the resistance is 
also switched in; 7 and 8, only one motor is 
switched in, i.e., with one step of the resistance 
directly for the whole electromotive force ; 9 and 10, 
the motors are running in parallel, with the whole 
working electromotive force ; finally in 11 the 
magnets are again weakened ; this position answers 











therefore to the maximum speed. By this means 
eight variations of speed can be arranged while the 
car is running forward. 

The braking is done in three stages : 

1. The paralleled motors are short-circuited 
through the whole starting resistance ; at 2, they 
act only through one section of the resistance ; 
while at 3, the terminals of the motors are short- 
circuited. For reversing there is only one position, 
similar to the position 1, with the difference, how- 
ever, that the direction of the current is reversed 
in the armatures of the motors. : 

To make the various connections, the vertical 
part of the controller is provided with sixteen 
contacts, one above the other (I., II., III). 
Arcing is prevented by a blow-out magnet. The 
whole mechanism is inclosed within an_ iron 
cover, on the top of which there is an indicator 
plate, on which the various positions are en- 
graved. 

There was also exhibited a special type of con- 
troller, made for use on a two-motored carriage, 
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worked with accumulators. This is a reversing 
controller, by means of which the motors and 
the accumulators can be switched in series and 
in parallel. The contacts are mounted on two 
cylinders. The larger one is provided with six- 
teen contacts, one over the other, and is in- 
tended for the connection of the accumulators. 

On the diagram, Fig. 37, these five positions 
are marked with 0, 175, 500, R, and —175. In 
the first position, the circuit is open; in the 
second (175) the motors are switched on a 
voltage of 175 volts ; in the third (500) at 500 
volts ; while the fourth (R) serves for braking, 
by switching-in resistances in place of the accu- 
mulators, from which the motors are worked as 
generators; finally, the fifth (— 175 portion) 
reverses. There are five main positions as 
follow (see lower left-hand diagram of Fig. 37). 

1. The two motors are switched in series, and 
the,speed is the minimum (Fig. 37, No. I.). 

2. The magnets of the motors are weakened 
by shunts, and the number of revolutions is in- 
creased (II.). 

3. This is the passing-over position for the 
switching in parallel of the motors, in which 
= the one motor is connected to the accumu- 
ators. 

4. This position answers to the normal work- 
ing, in which the motors are running in parallel 
(III.) ; and, lastly, 

5. The motors are running in parallel with 
weakened magnets (IV.), and the maximum 
speed is attained. 

In the braking the five auxiliary switching posi- 
-_ are as follow (see second diagram from top of 

ig. 37). 

1. A resistance switched in to replace the accumu- 
lators I. 

2. The motors are working in parallel, but with 
not weakened magnets. 

3. The passing-over period X X, in which only 
one of the motors is connected with the resistance. 

4. The motors are switched in series with 
weakened magnets. 

5. The two motors are switched in parallel, but 
with fully excited magnets. 

The auxiliary positions are the same as above— 
but follow in reversed succession, in order that in 
spite of the continual decrease of the speed, the 
braking efforts may be constant. 

The reversing movement (—175) has only two 
auxiliary positions, which are the same as at +175, 
t.e. (see top diagram). 

1, The motors are switched in series at - 175 volt. 
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2. The magnets are weakened in going backward, 
which is effected by reversing the direction of 
magnetisation in such a way, that only 2 variations 
of speed are possible, while in moving forward there 
are 10 steps. 

From the diagram, Fig. 37, it will be seen that 
in the centre there are’ the three accumulator bat- 
teries, each of 175 volts, the metal rheostat R 
serving for braking, the two motor armatures 1, 2, 
the magnet coils M1, M2 belonging thereto, and 
the shunts marked S81, 82. The letter K shows 
the coils of the blow-out magnets. 

If one of the motors be damaged it can be 
switched out of the circuit by a suitable device, 
while the second motor in normal working follows 
the same positions in which it is in series with the 
accumulators. 

The cylinders are fixed in the various positions 
by means of stops. The larger cylinder is turned 
by a hand crank, while the smaller one is driven 
by gearing of 1 to 2; the smaller pinion wheel is 











secured to the shaft of the smaller cylinder. 

The contacts are separated from each other by 

plates of asbestonite placed on the blow-out 

magnet. The movable and fixed contacts are 
made of copper, the former are fixed on plates 
of asbestonite. The whole mechanism is en- 
closed in an iron casing, the top of which is 
formed by a bronze shield with indications. 

Such controllers are in use on the accumu- 

lator-worked railway of the Societa Italiana per 

le Strade Ferrate Meridionale, between Bologna 
and San Felice. 

The starting device for the monophase induc- 
tion motors which was exhibited, has six con- 
tacts, of which three are connected as follows : 
two to 100 volts and one to a 50-volt terminal 
of the transformer of the current source, and 
the other three to the motor terminals. 

The lever has three — The posi- 
tion ‘‘stop,” in which the connections of the 
3—3 contacts are interrupted ; in the position 
‘*start”” the middle contact of the motor is con- 
nected with the 50-volt terminal of the trans- 
former, while the two outer contacts are con- 
nected with the 100-volt terminals of the trans- 
former ; in the latter connection there is, how- 
ever, switched on the one side an induction coil 
and on the other side an ohm resistance. As in 
the one branch the current phase is lagging 
in consequence of self-induction, and in the 
other branch is leading in consequence of the 
resistance, a rotary magnet-field is created, 
which is sufficiently strong to start the rotary 

movement of the secondary part of the motor, which 
is short-circuited in itself, or by means of a water 
rheostat. 

When the motor has reached its normal number 
of revolutions then the lever is turned into the 
third position, the ‘‘ working” position, in which 
the induction coil, as well as the ohm-resistance, 
are short-circuited and the connection with the 
middle contact is interrupted. 

On the starting device of the smaller motors 
there is no induction coil, as the ohm resistance 
creates a sufficient lag of phase. 

The ground floor, as well as the first floor, at 
Messrs. Ganz’s exhibit was lighted with ‘‘ Hackl” 
arc lamps, shown for the first time. These lamps 
(Figs. 38, 39, and 40) are all made for alternating 
current of 10 amperes ; they require a pressure of 
28 to 30 volts. These lamps have been specially 
constructed with the’view of insuring a good distri- 
bution of light, especially below the carbons. 

In the ** Hackl” arc lamp the carbons are in- 
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clined at an angle of about 90 deg., so that the| ments of Mr. Barnaby himself. A chapter which, 
greater part of the rays is thrown downward, | of course, is quite new, has been added on this 
while those projected upwards are reflected down | subject. As our readers will remember, it was the 
by means of a reflector placed directly above the trials of the Thornycroft torpedo-boat destroyer 
arc. The difference of the light values of the| Daring—a vessel also notable in another branch of 
‘“‘Hackl” are lamp, as compared with older types, | engineering—which first brought this subject into 
are shown in the diagram Fig. 40. The dash and | prominence, although the existence of the pheno- 
dot line and the dash and thin dot line in this| menon had been foretold by the author, six years 
diagram refer to the new lamp, while the other) previously, in the course of a discussion on a paper 
lines refer to the older types. The curve on the | Professor Greenhill read before the Institution of 
left side of the vertical line represents the results | Naval Architects. The results of the Daring ex- 
of measurements made without glass globes, while | periments are fully set forth in the book, as well 
the one on the right represents the results of |as some experiments made by other inquirers in 
measurements with globes. ‘the same field. Cavitation isa very simple matter, 

These curves show that the new lamp gives higher | although it leads to very complicated conditions of 
values all round than the older types, and especially | practice. Those who have not studied the subject 
below the lamp. | will find no difficulty in understanding it by the 

Comparing the economy given by Messrs. Ganz, | aid of Mr. Barnaby’s description and illustrations, 


measurements show, it is said, that while an ordinary | 
lamp with glass globe consumes 1.56 watt per normal 
candle-power, the new ‘‘ Hackl” lamp, also with a | 
glass globe, uses only 0.52 watt. 

The mechanism of the lamp is very simple, and | 
is composed of two racks, one for each carbon ;| 
these racks have a series of pinions and a lever | 
system for ensuring the regular movement of the 
carbons. 

The mechanism is driven by the weight of the 
carbons and the carbon-holders, the movement of | 
which is controlled by the action of a solenoid. 
This new lamp uses 28 to 30 volts, so that with 100 
to 105 volts three lamps switched in series can be 
fed. Further advantages claimed for these lamps 
are: They require little space, and only small and 
cheap globes. There is no wire netting necessary | 





| charging into the 
mp 


| velocity, de 


of which the following may be given as an ex- 
ample : 


Water will flow from a tank through an orifice dis- 
— air at a velocity opens upon 

t pth of the orifice below the surface of the water in 
the tank. It will flow through the same orifice into the 
exhausted receiver of an air pump at a much higher 
nding upon the degree of exhaustion in the 
receiver. e velocity in the latter case will be that due 
to the head of water, plus the difference between the 
pressure of the atmosphere and that in the exhausted re- 
ceiver. Similarly, the velocity with which water can be 


| made to flow towards a submerged screw is due to the 


head of water over the screw, plus the atmospheric pres- 
sure, and there is consequently a definite limit to the 
speed to which it can attain, and a definite thrust per 
square inch of projected screw surface at which cavita- 
tion will commence. 


The author proceeds to imagine that, in place of a 


for the protection of the latter. They burn without | screw, a disc is fitted, and this is pushed sternways 
noise, an advantage attained by the use of coreless| for a very small distance, so as to momentarily exert 
electromagnets. As no bands or chains are used, the same thrust as the screw would do. As the 
all the irregularities caused by them are avoided. | disc moves sternward it puts water in motion, not 
With the exception of the carbon-holders and the | only astern of it, but ahead also. There being no 
contacts connecting them with the circuit, none air between the water and the forward face of the 
of the outer or inner metal parts conduct current ; | disc, a pull can be exerted on the water. The pull, 





and, lastly, the lamp is inexpensive. 

In these lamps wick-carbons are used, in 
order to keep the arc steady. The carbons are! 
flatly pointed, in order to prevent the arc from 
rising in consequence of the heat. This new. 
system of arc lamps is not, however, well adapted 
fur direct current, as in this case the greater part | 
of the rays would not be projected vertically, but in | 
the direction in which the positive carbon is placed ; | 
besides, the positive carbon would have to be| 
twice as thick as the negative one, so that, besides | 
other disadvantages, heavier shadows would be| 
produced on the side of the positive carbon. | 

The lamps are now manufactured in great num- | 
bers by Messrs. Ganz and Co. They are used in| 
Budapest for lighting the roads on the Margareth | 
island, as well as the bridge leading to that island. | 

Besides the new lamp, the old system was repre- | 
sented by an alternate-current arc lamp (type| 
I, E. G.) for 16 amperes, which differs little from | 
the normal Ganz arc lamp. The mechanism of the 
differential adjustment is set in motion by the 
weight of the upper carbon-holder. The lamp 
begins to burn when the attraction of the shunt 
solenoid is overcome by the serial solenoid, which 
latter serves to separate the carbons from each | 
other ; the carbons are shifted with chains, so that | 
the arc always remains fixed. 

Regulation is secured by an air cataract, which | 
renders the burning of the lamp very steady. 


(To be continued.) 
| 
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Marine Propellers. By Sypney W. BARNABY. 
ition. London: E. and F. N. Spon. 

WE have here a fourth edition of this standard 
work, which we have already more than once noticed 
in these columns ; but so much has happened since 
the last edition was published, that the author has 
had to make considerable additions to the book. 
In our review of the third edition* we commented 
largely on that part of the work which dealt with 
the question of slip; and this, together with other 
matters referred to previously, need not be brought 
forward again. 

A good deal that is of interest has occurred 
in connection with marine screws since Mr. Barnaby 
last wrote, the chief event being the discovery of 
‘* cavitation,” due to the investigations and experi- 











* See ENGINEERING, vol. liii., page 249. 


however, is limited ; and at a little depth beneath 
the surface of the water, if the tension exceeds 
15 Ib. per square inch, the surfaces of the disc and 
the adjacent water are torn asunder and a cavity is 
formed between them. 

Such in brief is the author’s explanation, but to 
thoroughly appreciate it the whole chapter must be 
read. The subject is treated quantitatively, as 
well, formule being given for cavitating speed. 

Another subject that has come prominently be- 
fore the marine engineering world since the last 
edition of the book was published is the fitting of 
triple screws to cruisers, and on this Mr. Barnaby 
has written some new matter. Reference is natu- 
rally made to the investigations of Rear-Admiral 
Melville, Engineer-in-Chief to the United States 
Navy, whose contributions to the literature of the 
question have frequently been referred to in these 
pages. The author points out that the claim that 
triple screws are more effective than twin screws is 
open to the objection that on the same reasoning 
twin screws should be more effective than single 
screws—the latter a conclusion not borne out by 
experience. He is also of opinion that an increase of 
12 per cent. in propulsive efficiency—the amount 
Admiral Melville claimed for 24-knot shipsp—seems 
more than could be expected from the reduction of 
slip due to the frictional wake acting on the centre 
screw. In regard to cruising speeds, Mr. Barnaby 
suggests that it might be more economical to use 





jone of the auxiliary engines—say, a circulating 


pump engine made especially large for the purpose 


| —to turn the centre propeller at a rate of revolution 


corresponding to the speed of the ship. This plan 
would require less power than would be absorbed 
in dragging the discennected screw. Another new 
section in this edition deals with the twin screw 


| arrangement adopted by Messrs. Thornycroft and 


Co. in their destroyers, in which the propellers are 
placed beneath the after part of the hull, which is 
made concave for the purpose. The construction 
and arrangement has already been described and 
illustrated in our columns. 

The effect of the rotation of the propeller race is 
another subject upon which the author has added 
some new matter, the investigations of Mr. Thorny- 
croft being referred to, and his conclusions given. 
On the question of wide-bladed screws, avoidance 
of vibration, and on experiments with models, 
some remarks have also been, for the first time, 
incorporated in the work. In connection with the 
last-mentioned subject, the results obtained by 
Captain Rasmussen, Engineer-in-Chief of the 


Danish Navy, in experimenting upon the effect of 

different depths of water upon resistance at different 

speeds are referred to. The author’s remarks on 
this question are very interesting, though, perhaps, 
too brief ; still, the reason for comparative lessened 
resistance at higher speeds is explained in a manner 
so simple as to be easily understood even by those 
having no previous acquaintance with the subject. 

It is not necessary to refer to the original sec- 
tions of the work which we dealt with in our former 
notice, and the book has now become so far a stan- 
dard, the merits of which are well known, that we 
need hardly repeat our advice to all marine engi- 
neers to add it to their technical library. 

Remarks (by Thalassz) on the New Y.R.A. Rating Rule, 
and Certain Displacement Rules: with a Proposal for a 
New Association. Southampton: Henry King, Hants 
Advertising Company. 

A yacut-rating rule may, above most other things, 

be justly described by that much-abused expression, 

‘*a necessary evil.” Of course, a good deal depends 

on whether yacht racing is looked on as a sport— 

using the term in its old-fashioned sense—or as an 
end to mathematical disputation. Time was when 
men raced yachts for the sake of excitement, fresh 
air, and seamanship; but as all yachts were not 
exactly alike, there was a need for a means of 
handicapping. For years we had the good old 
‘*Thames rule ;” empirical, illogical, and capable 
of abuse. But we managed to get a good 
deal of sport under it, and there were fewer 
mathematical sea-lawyers then. We raced on— 
sometimes winning, sometimes losing— always 
hoping our turn would come. Ratsey, Harvey, 
or Hatcher built our craft. We left it to them, 
thinking more of the fun of the thing than a string 
of flags. Then, by an inevitable process of survival 
and natural selection, boats grew longer, narrower, 
and deeper under the old Thames rule. The dis- 
covery of ‘‘outside lead” started that, and as the 
thing grew it was necessary anew means of handi- 
capping should be instituted. The mathematician 
took the field ; and if any of the old builders revisit 
the scenes of their former triumphs, they must 
thank the fates they lived, died, and were comfort- 
ably buried when they did. One of our best-known 
authorities on pe a gentleman who writes under 
the signature of ‘‘ Thalassa,” a nom de plume well 
known on the Solent as applying to a gallant military 
officer of the retired list, as formidable afloat 
as with the pen. He is the author of the little 
book under notice, in which he discusses the new 

(1900) Yacht Rating Association Rule in very 

pungent style, and also suggests the formation of a 

new association. We cordially agree with him that 

very different conditions apply to the designing 
and sailing of little yachts as compared to big ones; 
as he says ‘‘day boat racing and large yacht racing 
should be run on different lines.” The question of 
draught is very much to the point. Thalassa points 
out that ‘‘small yachts float in the most disturbed 
portion of the sea ... grip of the water as low 
down as conveniently may be is consequently of 
the utmost importance.” That is very true, 
but it is also of the utmost importance that 
small yachts should be able to enter the small 
and shallow harbours to which they often belong. It 
is a matter of greater moment to a small boat than 
to a large one, because the former are less able to 
keep the sea if bad weather comes on. In another 
point we are also cordially at one with Thalassa : 
‘*we require a rule which will help men who desire 
to build cheaply, and, therefore, strongly, and who 
build with a view to selling ata fair price if the 
boat fails as a racer.” One great element of suc- 
cess with modern boats has been lightness of hull 
construction, and this with deep lead and large sail 
areas. Some racing craft have been so flimsily 
constructed that their hulls have been practically 
worn out, or rather pulled to pieces, with one 
season’s racing. Efforts have been made to check 
this abuse by a reduction of scantling, 
but the rules devised have not been of wide enough 
application amongst the various clubs, so that a man 
building to one of these limited scantling rules has 
found his chance of racing very limited also ; for, 
of course, his solidly-constructed boat would have 
no chance.against the ‘‘band-boxes.” Thalassa 
gives certain rules based on displacement, which, 
he suggests, would avoid the necessity of adopting 

a scantling table. Displacement seems at first 

glance the most rational way of handicapping 

yachts, but alone it is far from the best means, as 





it leads to unship-like craft. Thalassa says his rule, 
as modified, would not produce a ‘bearing box 
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shaped section.” We must refer our readers to his 
little book for the reason of his faith, the details 
of which are set forth at some length, and also for 
his strictures on the proceedings of the Y.R.A. 
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(From Our New York CoRRESPONDENT.) 
(Concluded from page 151.) 
CENTRIFUGAL Pumps. 

THE next paper read was entitled ‘‘ Tests of Cen- 
trifugal Pumps,” by W. B. Gregory. There were 
two tested: One, the smaller, had 24-in. suction, 
and the discharge was bushed to 2 in. The author 
tabulated the results obtained, and which unfortu- 
nately want of space prevents us from reproducing. 
The large pump was used in the drainage system of 
New Orleans, and has a discharge 52 in. in dia- 
meter, with two suction pipes of 36. in. diameter 
each. This paper received a pretty severe handling. 
One speaker considered it inaccurate, and stated 
that some of the curves shown were plotted sloping 
the wrong way. He did not favour the Pilot tube 
for measuring the discharge of the large pump, 
and the discharge tube did not run full, which 
is fatal to efliciency in a centrifugal pump. 
Another thought the stated efficiency absurdly low, 
and added that 70 to 80 per cent. could be had 
from centrifugal pumps, independent of the head. 
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Ferro-silicon .. --| 3.60 6 | 83 | 33 | 32 | 21 | 30 | 28 
- ‘ 1.00 7 | 62 | 28 | 30 | 26 | 30 | 26 
1.50 8 | 29 | 32 | 80 | 83 | 24 | 27 
“Hinkle” and “ Pen- 2.00 9 | 30 | 23 | 81 | 82 | 23 | 30 
cost” 2.60 | 10 | 31 | 81 | 28 | 30 | 30 | 33 
3.00 11 | 32 | 27 | 22 | 19 | 22 | 22 

3.50 12 | 24 | 19 | 24 | 19 | 23} 21 

actual 

wee x 1 35 | 28 | 25 | 28 | 24 | 38 

Michigan eee sis | 13 | 34 | 93 | 25 | 19 | 27 | 87 
Company 3.50 | 15 | 29 | 96 | 25 | 23 | 98 | 33 
Car-wheel iron -.| 0.77 | 19 | 90 | 41 | 87 | 36 | 82 | 30 
Light machinery 1.76 | 16 | 38 | 37 | 84 | 38 | 24 | 27 
Heavy machinery : 2.06 18 | 45 | 33 | 82 | 31 | 28 | 28 

Air furnace for malle- | 

able iron --| 0.89 | 17 | 90 | 90 | 90 | 90; 44 39 
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He thought there must be a leakage of air in the 
suction side; he also condemned the method of 
testing. Finally, a member criticised the mathe- 
matics and the method of determining the friction 
head. It is to be hoped all this will not frighten 
the author, who is a junior member, so as to pre- 
vent him from presenting another paper. For this 
one certainly showed great care in its preparation, 
even if failed to satisfy the experts. 


WorkaBiLity oF MErats. 
Mr. W. J. Keep, general manager of the Michigan 
Stove Works at Detroit, next read an interesting 
paper. It was called ‘‘ Hardness or the Workability 
of Metals.” The author detailed his experience with 
TasLe I. —Tests of Three Sets of 4-In. Square Bars. 





Number of 





Revolutions of Drill. we | SO | | 

| deg. | deg. deg. | deg. 

First test. oe oo --| 451 | 446 43.9 43.0 

Second test a < el SE 30.0 29.0 | 28.6 
Third test ny 27.9 27.0 23.4 | 


“} | | 


Tas_E II.—Tests of Three Sets of 4-In. Square Bars. 








| First Set. | Second Set. | Third Set. 





deg. deg. deg. 
Dry sand i 25 28 29 5 
Ordinary sand 26 30 29.0 
Very wet sand 29 29 33.0 


an ordinary drill press, but found the varying 
friction of the parts affected the diagram ; he then 
tried a horizontal machine to no better purpose. 
Then he placedall the working parts below the table, 
made the drill enter the underside of the test 
specimen and gave the drill no vertical motion. 
The machine thus used he described as follows : 

A table, with a vertical motion, has the test bar 
clamped on its upper surface over a 4-in. central opening. 
which receives the point of the drill, Four rods attach 
to this table pass downward, and are attached to an iron 
weight near the floor. Loose weights, from 4 Ib. to 101b. 


drill 


—5O0 lb. in all—are added, making the whole load on the | ? 
int 150 lb. The test specimen is weighed, and an| , 





equal amount of removable weight is taken off. The 





M.I.E.E. London: Georze 


ucker. [Price 23. 6d.] 





downward movement of the specimen is transferred by 





“2145 ¢"deep hole. > 





TABLE 1V.—Hardness: Series D and E, A. F. A. Tesis. 











e le |g | le |g | 

g/g, 48/6. 8-/8. 86 

isis BiasioSisciec 39 
~ | Kind of Mould. 33 Bn Oe Be * oy Fei cer 
¥ ar s ig re 
ok hada ad a fl 
Re | Fy rng deg. (deg. deg. deg. deg. 
uti | { Green sand ..| 90 | 90 | 90 | 30 | 35 | 38 30 33 
roll | | Dry sand .. -| 90 i he 39 | 33 | 37 | 36 | 36 
getg|{Green sand .., 90/90 90/61/38 33 | 36 | 33 
wall | Dry sand .. -+| 90 90 90 | 55 | 36 40 | 37 | 31 

cd 











TABLE V.—Shrinkage : Nineteen Series, A. S. M. E. Tests, 



































OF RPT] ate ere 
eee ‘ s ’ 
leg lel gleygl alg 
|@ je. | im 

Kind of Iron. | Pas Titan eee en 
Sdistialisisiagigia 
2o a e | a 
Igoe 2a) 2/5 winle|-s 
0.80 | 1 |.183]|.160/.148|.181/.116| .102 
“ Iecquois,” with sili-} | 1.21 | 2 |.172|.150|.188|.125|.110|.106 
con added by ‘* Pen-/ | 1.88 | 3 |.166|.145|.130|.109|.069 | .639 
cost.” 2.01 | 4 |.162].143!.123 |.099|.066 | .128 
3.19 | 5 |.167]|.105|.094|.075|.067 | .057 
11 per cent. ferro-silicon | 3.04 | 6 |.161}.130|.086|.077 |.085 -033 
93 | 7 |.176|.149|.144!.189|.115 | .072 
1.17 | 8 |.160|.145|.126 |.122|.093| .092 
** Hinkle ” and ‘* Pen- 1.67 | 9 |.166|.141|.184|.128|.083|.036 
cost” 2.23 | 10 |.164|.124|.092 |.094 |.075| .067 
2.71 | 11 |.157|.102|.090 |.062|.053|.023 
3.50 | 12 |.144|.098 008 068 048 023 
2.82 | 14 |.148].098|.083|.072|.063]|. 
Michigan Stove Com-} | 3'1g | 13 |7130|.095|.091|.079|.072| .052 
3.50 | 15 |.123}.094|.096|.091|.078| .032 
Car-wheel iron 0.77 | 19 |.238].153|.142|.144].126}.115 
Light machinery... 1.76 | 16 |.171|.151|.148].129|.100} .069 
Heavy "Si me 2.06 | 18 |.161|.139|.120].091 |.C67 |.042 
r urnace or miali- 
leable iron ve) 0.80 | 17 248 247 |.221|.201|.157 | .144 
TanLE VI.—Shrinkage : Series D and E, A, F. A. Tests 
ee yes a ae eed em 5 obs 
£) €| g] gg) g| £) & 
Shrinkage Dry ca lg .§ -@ gag g 
Series. Sand Bare. Be ee Cec 
28 2a a2 gt loa ee 
__f Av. silicon, .085 }| 989) .97¢| 220] .160| .140] .140! .130} 110 
Ae aitloon, .0T8 
Vv. Si . | 
-{ Beye a os .170} .16¢ | .150 os a 110 
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RADIAL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. WARD, HAGGAS, AND SMITH, ENGINEERS, KEIGHLEY. 
(For Description, see Page 171.) 
z 
H 
i 
; 
TABLE VI.—Inrivence or ANNEALING OrnpINaRY Gray Cast Tron. a steel ribbon to an arm moving on ball bearings, the end 
of which carries a recording pencil, which multiplies the 
SuRINKAGE, | Cu STRE : i a wu record five times. To allow this pencil to act directly cn 
che Sead Wrmeats setae: peuaaeniens ANALyals BY DICKMAN AND MACKENZIE. — | the paper, a table is pooriied, with a curvature equal tu 
| . the path of the pencil, and which is moved at right angles 
@ Sie po tothe mark made by the pencil by means of a screw 
} In. ; A ee Dead 53) End End z , e . driven by a worm on the drill spindle. 100 revolutions cf 
Square. '*1| square. Load. | & jin. | pla. TY GC. CC, Si, =P. S. Mn | the drill move the paper 1 in. ; }-in. penetration moves 
A = Square. | Square. the pencil 1 in. 
2a eh we riteSe Yaa atel giao =) eae Pata Ca See _ As the diagram will be a diagonal between 90 deg. and 
paled 155 | .1692 4 435 deg. | deg. Ea ees R -eq | the base line described by the pencil before the drill 
No. 3 bar not annea ok ‘san i732 on ot — .Y 3.77 | 3.32 45 1.78" .605 .041 .£68 moves with an ordinary transparent protractor, the angle 
oy eee <3 ——— |] ; __ _ |__| that the diagram makes with the base line is the degree 
Average . 156 | .171 “4 425 29.9 of hardness, 90 deg., the limit of the machine is the hard- 
No. 2 bar before annealing ..|.157 | .1652) 14 ness of any material that the drill cannot penetrate. 
aes u re ee dae 4 The speed of the drill is 200 revolutions per minute, to 
r aes weeny ia |__| ___ __' __ | prevents heating under all conditions. A variation of 
Average . | 156 | 167 | 14 | speed does not materially vary the diagram. __ 
No. 2 bar after annealing ..' .096 | .060 .06 400 .36 19 189 | 3.77 368 .05 | 1.78 | .510 .043|.56g| _ The specimen and its weight hang on the point of the 
» 8 » ” .-| .0952 | 070 | .08 400 34 19 19 drill practically without friction. They move 80 freely 
— |__| |, | | —__ |__| | | - | that it is necessary to apply a ht friction to the ball- 
Average .. 9 «. | 006 | 0602/07 400 .35 19 bearing to prevent a vibration of the pencil point. 
——— - - Liaw an A variation of load would materially influence the 
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is about 60 per cent. of that of the ordinary gas engine, 
the cylinder capacity of an engine maintaining a higher 
efticiency by greater expansion must be nearly twice the 
capacity of the ordinary gas-engine cylinder for the same 
power developed ; yet the same could be said of a steam 
engine utilising the expansion of the steam compared to 
one without cut-off. ents, as but one crank and 
lighter flywheels and double-acting cylinders can be used, 
it is probable that an engine of this type would not 
weigh more for the same output than the ordinary single- 
acting engines now on the market. One of the disad- 
vantages of the modern internal combustion engine 
advanced when comparing this type of motor with the 
steam engine is that 1t cannot be overloaded, and that its 
range of economy is greatly restricted. If a motor is 
giving out its full power, and more is added, the motor 
will stop, as there can be no reserve when each induction 
stroke takes a cylinder full of explosive mixture. On 
the other hand, the engine must not run below its rated 
capacity, or the efficiency will be greatly impaired. In 
other words, the economical range of the modern gas 
engine is at full load, for reasons heretofore pointed out. 
But if, instead of taking a cylinder full of combustible 
mixture as our unit of fresh charge, we design the engine 
so that two-fifths or thereabouts of a cylinder full of 
combustible mixture is sufficient for the average load, 
with the principle of utilising the charge and governin 
pointed out, we will have a much greater range in whic 
the engine may be worked without an appreciable loss 
in efficiency. 

As the compression changes only one-half as fast as the 
cut-off with a change of load, we can have a reserve of 
power, even if we do release considerably above atmo- 
spheric pressure, so long as compression does not go 
sufficiently high to cause premature ignition. Of course, 
loading such an engine beyond its normal capacity may 
even lower the efficiency, as in asteam engine, but some- 
times the ability to carry an overload for a short time 
far outweighs the necessary loss. 

The method of retaining the products of combustion to 
reduce the clearance and thereby raise the compression 
during light loads may be considered inadvisable by some 
authorities, yet others show by experiments that the 
inert gas has no injurious effect on the incoming charge, 
except possibly to make it a slower burning mixture, 
which, on account of our method of ignition, has no dele- 
terious effect. With a fixed point of ignition and a 
slower inflammation as the vw eon, a limit to the 
piston speed is reached, and is given by some authors 
as 600 ft. per minute. Yet it is evident that the quicker 
we can expand the gases the more heat will be turned into 
work, and the less will be transmitted to the cylinder 
walls ; therefore, if we can advance the time of ignition, 
so that the maximum pressure takes effect at the begin- 
ning of the stroke, the piston speed may be materially 
increased and the jacket losses minimised. While no ex- 
haustive tests have been made to determine the actual 
thermal efficiency of the engine under different conditions 
and loads, a comparison of the amount of gas used per 
brake horse-power with that of the ordinary engine 
shows a considerably higher efficiency, and the author 
hopes the results of an actual test may be presented to 
the Society atits next meeting. 

From a mechanical oo og 4 little improve- 
ment could be desired. The 10}-in. y 19-in. engine, 
which developed 50 horse-power with illuminating 
running at a piston speed of 700 ft. per minute, either 
light or loaded, produced no perceptible vibration, though 
it was not anchored to the foundation, but merely rested 
on the wooden wedges used for levelling up the engine. 

As the cams and rollers are always in contact, no 
noise arises from the came striking the rollers, and 
though the poppet valves are inclined to rattle when 
seating, a proper adjustment of the air pressure by the 
pet cock in dash-pot guide will almost entirely overcome 
the noise. 

The worm gears necessary for driving the camshaft 
must run in oil to be efficient, and in doing so are noise- 
less, and make an ideal pump for circulating the oil to 
the engine bearings. ile the length of the engine is 
considerable, it is no more than that of tandem com- 
pound steam engines of the same stroke, and the height 
is such that no ladders or galleries are necessary for 
indicating or making accessible the working parts. The 
engine from which the illustrations of the paper were taken 
is fitted with a permanent reducing motion of such a 
design that pressing a spring starts the indicator drum, 
and pulling a string stops it. No oil is thrown from the 
moving parts, and the working parts are not exposed to 
the evil effects of dust and dirt. 


The claims of this paper were considered very 
important, one critic thinking they involved an 
entire reconstruction of the present form of engine. 
It is to be hoped the author will be able to carry 
out his idea of giving tests at an early date to the 
Society. 

Following this came a paper by Professor C. V. 
Kerr, called : 

Heat Erricrency or a Gas Enotne as Mopiriep 
BY Port or IenrrTIon. 

This was an account of a series of tests made at 
the Armour Institute and illustrated by a series 
of indicator cards. 


Ligutmnc AND Heating Macuine SuHops. 


The final paper of the session was entitled: 
**Power and Light for the Machine Shop and 
ae by Mr. Forrest R. Jones. The author 
sta : 


He decided to adopt either one or more systems of elec- 
tric currents, but to use the same kind of current in each 
system if more than one were used, so that any electrical 
apparatus to be used in the plant, when placed in the 
location fixed for it, could be individually and conveniently 
attached to the electric circuit at a near point and 
operated by current therefrom in a manner suitable to 
the requirements of the service the apparatus was de- 
signed to perform and the limitations of the service for 
the particular locality, the latter to allow for taking into 
account the fact that, at some places, a motor must run 
with a speed varying but slightly from ee: while 
at other places, and for other services, considerable varia- 
tion of speed might not be objectionable ; also, that while 
the electric light might, in some places, be uired to 
operate with a uniform brilliancy and absence of fluctua- 
tion, as in an office or drafting-room, there might be other 
places to illuminate, such as the foundry, casting cleaning- 
room, or an emery wheel, wherea very considerable varia- 
tion in its brilliancy would not impair its usefulness. The 
selection of a single system from which all apparatus 
might be operated was based upon the conviction that, 
for machine shop and factory purposes, it is exceedingly 
desirable to be able to interchange similar apparatus and 
to place any piece of apparatus anywhere upon the 
system, thus obtaining the maximum flexibility and 
greatest facility for operating portable machine tools at 
any point, and also to allow for alterations and extensions 
of the works. The study of the requirements of every 
form of apparatus that might be brought into use and 
demand current from the system was naturally neces- 


sary in order to decide whether direct current, single- | q 


phase alternating, or polyphase, should be used. 

The oldest of machine tools, the lathe, was taken he 
first, and since in both estsblishments it was deemed ad- 
visable to have some lathes driven individually by variable 
speed motors, and that the variation of speed should 
cover, by small steps, a considerable range, the only 
thing that seemed satisfactory for this purpose in the pre- 
sent state of speed re;,ulation for different types of electric 
—a7 ~ the direct se in order “om 
the range of speed variation might be as great as ible, 
the multiple voltage system appeared to be sitediin, 
even though the speed regulations were to be made, for a 
given supply circuit vol by rheostatic control of the 
current in the magnet coils of the motor. 

Other machines of a nature in a way similar to the 
lathe, so far as their driving is concerned, among which 
may be included the boring mill, drill press, shaper, 
slotter, gear cutter, and screw machine, can be operated 
satisfactorily under conditions of speed variation similar 
to those which answer for the lathe. 

The planer, whose reciprocating motion requires the 
reversal of nearly every part of its a, presents a 

roblem which is not yet satisfactorily solved for electric 

riving 4 be direct-connected motor. The nearest solu- 
tion that has been reached is to drive its countershaft in 
one direction continuously, just as it might be driven 
from a line shaft, and effect the reversals of the machine 
in the ordinary method common to mechanical driving. 
The ability to secure different cutting with maximum 
return speeds for machines of this type is unquestionably 


desirable when — upon different kinds of materials, 
or for taking m7 and light cuts. Different speeds can 
be obtained readily with many of direct-current 


ty 
motors by rheostatic control of the tela magnet current, 
and, therefore, this feature needs no further attention 
than already given the lathe. 


The electric hoists and cranes were operated by 
constant pressure direct-current motors, and the 
lights were constant potential direct-current arc 
lights. The author limited the pressure on the motors 
for electric cranes and general power purposes to 220 
to 250 volts and 110 volts for are lights obtained by 
the three-wire system. The author then detailed 
his experiments to determine the power necessary 
for various tools. He found 220 volts required for 
120-in. planer with a 22-ft. table and a 72-in. 
planer with a 25-ft. table; while a planer 60 in. 
with a 24-ft. table took 230 volts, and a 74-ft. 
planer with a 40-ft. table required 234 volts. In 
the case of the 120-in. it took 1.8 power for revers- 
ing over the average running power, and in the 
60-in. about 2. e also examined three 30-ton 
electric cranes with these results :. 


That when all the motions on one were in operation 
simultaneously, and when two or more of the movements 
— one at — the — instant, the demand made 

or power during this general manceuvring was very great 
indeed. The readings given for such general manceuv- 
ring for two of the cranes when congingS load of 20 tons 
aa. the reading running as high as 320 amperes in one 
case and 310 in the other, represent demands for cur- 
rent during periods of from five to ten seconds duration, 
as shown by the steady reading of the needle of a dead 
beat ammeter. 


The author added : 


Tests upon a 15-ton electric crane, two 5-ton electric 
cranes, & 15-ton flying-rope crane, a 15-ton square shaft 
crane, and a 15-ton square shaft crane remodelled to be 
driven direct by an electric motor, all showed similar 
heavy momentary demands for current under general 
“em: 

A somewhat surprising condition was found in one of 
the elevators which, during the regular operation of the 
shop, was driven mechanically from the line shaft by 
means of a worm and wormwheel connected to a winding 
drum for the elevator cable, The elevator was of com- 








paratively small capacity, and should not ordinarily 
require probably more than 5 horse-powers to drive it, 
But apparently on account of some fault of the worm 
and wormwheel mechanism, the very excessive amounts 
of power shown in the data given for this elevator were 
sometimes required. 


Elevator Operated by Worm and Wornwheel. 


Mechanical Horse- Powers. 
Going up. Coming Down. 
9.2 10.4 


19. No load. 
16.5to 21.8 _ as : 
—_ After running some time, 
2.5 — One man on. 
= eI Countershafting only. 
es — 2-ton load, estimated. 
7. — %” 3 


When well oiled 15 amperes were at one time required 
to lower the cage without load; but for the following 
trip, immediately after, 60 amperes were required to 
lower without load. The next trip down took only 15 
amperes. The same variation of power occurred through- 
out the test. 

The worm and wheel mechanism appeared to be in 
proper condition, however, as far as could be seen by 
outside inspection. It was well lubricated by a bath of 
oil and flake phite, in which the worm ran. Here 
seems to be a lesson in the use of the worm and worm- 
wheel mechanism, setting forth the fact care should be 
taken in its adjustment, and to see that the rubbing 
surfaces of the worm and wheel are kept in proper con- 
ition. 

_ Two fans, used in connection with steam coils and hot- 
air pipes for heating of buildings, took the following 
amounts of power to drive them. They were both of the 
radial-blade, fanwheel type (the blades arranged as on the 
ddles of a sidewheel steamboat). The casing of the 
arger measured 108 in. in diameter by 60 in. wide, the 
latter measurement taken parallel to the fan shaft. 
There were two tangential discharge openings in the 
case—one at the top, 24 in. by 60 in., and another at 
the bottom, 54 in. by 28 in. ; the larger dimensions in 
both —— were parallel to the fan shaft.. The rotating 
part of the smaller fan measured 60 in. in diameter b 
28 in. wide. Ithad asingle outlet, 29 in. by 3lin. Eac 
fan had been installed by its manufacturer in connection 
with the other parts of the heating system. The —— 
one was not brought up to its rated s , because the 
power required to drive it was much more than antici- 
pated when a motor of 20 horse-power capacity was belted 
to it. The slipping of the belt was the real limiting cause 
for not applying more power with the 20 horse-power 


motor. ere was not time to substitute a larger motor 
or another belt : 
108-In. by 60-In. Fan for Heating. 
Mechanical Revolutions 
Horse- Powers. per Minute. 
20.6 160 
23.6 180 
60-In. by 28-In. Fan for Heating. 
8 120 
1.2 176 
48 275 
11.4 360 
12.5 370 


In respect to the horse-power required, Mr. Jones 
said : 

Indicator cards were taken from the five engines 
furnishing power for the mechanical driving system of 
one of the plants. The aggregate indicated power for 
mechanical driving thus obtained amounted to something 
over 500 horse-power. Cards were taken from the same 
engines in order to find the power necessary to drive the 
line shafting, countershafts, jackshafts and all other 
apparatus which ordinarily ran when no operating 
machine or crane was at work. It was found that this 
frictional horse-power was considerably over one-third of 
the amount found by taking the maximum for each 
a. as stated above, when operating the machinery. 
While no actual calculations were made to determine 
the ratio of the frictional horse-power to that for this 
average load, it was very clearly shown that the indicated 
horse-power of the engine for average load was only about 
twice that for friction. Each engine drove its own 
system independently of the other engines. Other 
engines were used for generating currents for the electric 
cranes and a few electrically-driven machines and sec- 
tions of line shafting. 

The author found that high-class electric motors 
required for a 10 horse-power motor about 1 electrical 
eng Hp to run it without load, there being no belt 
upon the pulley, and when the only frictional resistance 
to be overcome was at the journals and brushes. Under 


the same conditions a 20 horse-power motor required 
about 1.5 horse-power to drive it light, and a 25 horte- 
wer ; 


og motor required at one time 1.75 horse- 
ut later, after the commutator had become slightly 
roughened by heavy overloading, it took fully 2 horse- 
power to run it light. Govend other motors, of sizes 
ranging from 7.5 horse-power to 50 ee showed 
similar demands for power to run them light. 

In respect to the use of the direct current, Mr. 
Jones said : 

Although the writer has just stated what might by mis- 
take be taken as objections offered by him to the use of 
direct-current machinery, and might give opportunity to 


set forth the great advantages of synchronous and induc- 
tion motors, which, on account of the absence of comniu- 





tators, and even collector rings in the latter type, do 
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away with all the frictional commutator resistance, and, 
in addition, afford the utmost simplicity of construction, 
he wishes to affirm that he nevertheless believes the 
direct-current machinery to be by far the most suitable 
for such cases as those in hand, although, on the other 
hand, he believes that there are many cases, especially 
when a uniform rate of speed is essential without speed 
variation governed by a controller between fixed limbs, 
where alternating machinery is the one by far the most 
suitable. ee 

One t advantage of electric power transmission in 
the machine shop is that of having a means of furnishing 
power to portable machine tools, either large or small, ab 
any part of the works where suitable circuits are run. 
The time that can be saved and the greater accuracy of 
work that can be secured — many kinds of large ma- 
chine members, p A papone 5 em upon a machined plane- 
surface floor with slots and holes forinserting bolts to clamp 
them down, and then bringing portable machine tools to 
them with the crane, railway, or truck, each to perform its 
own special operation, makes this method of procedure 
worthy of consideration by the manufacturer and builder of 
heavy machinery. The heavy casting can be set upon a flat 
santiilie floor almost invariably more quickly than it can 
be set before any machine tool occupying a fixed location, 
and made ready for the tool to operate upon it. If the 
casting requires the operations of several kinds of machine 
tools, it must be set again and again, as many times as 
there are permanently located machines required to do 
the work. To set a portable machine tool with a plane- 
machined base upon a level iron floor and bring into posi- 
tion for working upon a casting upon the floor, 
occupies but a fraction of the time necessary for setting 
the casting in position for a permanent machine tool. 
Moreover, several portable machines may be brought into 
action upon one casting at the same time. This is seldom 
true of machines fixed in location. 

Your correspondent has quoted rather freely 
from Mr. Jones, since the paper was of great value. 
Most of the American scientific journals published 
it in full, but only the salient points have been 
selected, and the lateness of its presentation pre- 
vented what might have proved a valuable discus- 
sion. The complete paper covered 20 octavo pages. 
This concluded the meeting, and the members sepa- 
rated with the conviction it was the best they had 
ever attended. But this is the universal opinion of 
those who have attended previous meetings, and 
will probably be the judgment of the attendants at 
the Milwaukee meeting next spring. 








RADIAL DRILLING MACHINE. 

WE illustrate on page 168 a radial drilling machine 
constructed by Messrs. Ward, Haggas, and Smith, of 
the Eastwood Tool Works, Keighley, and in the 
design of which special attention has been paid to the 
matter’of handiness. As our engraving shows, the 
bed has |-slots along its front side as well as on the 
top. The fixed pillar is securely bolted to one end of this 
bed and supports an external pillar, or sleeves, carrying 
the drilling arm. The surfaces of contact between the 
inner and outer pillars are fitted by grinding, and the 
drilling arm is, in its turn, ground to fit the outer 
surface of the external pillar. Locking bolts at the 
back as shown serve to clamp the arm firmly 
to the pillar. On the arm slides the drill head, 
its position being adjustable by rack and pinion 
and handwheel. The drill spindle is of steel, which 
works in a large cast-iron socket provided with 
conical bearings, and check-nuts to take up wear. 
Self-acting feed is provided for by the three-speed 
cones, the worm gears, and rack and pinion shown, 
and there is, of course, the usual hand feed. The 
pressure on the drill is taken up on ball bearings, and 
the spindle is balanced by a weight at the back. 
Quick down-setting and wit drawing motions are also 
provided for, the self-acting gear being disengaged by 
means of an eccentric socket which, at the same time 
that it disengages the self-acting device, brings into 

ear two spurwheels acting directly on the rack pinion. 

ushort, this disengaging gear cuts out the upper worm 
gear, substituting for it a train of spur and bevel 
wheels. With these in gear one turn of the feed 
handle raises or lowers the spindle 4 in. A bevel 
reversing gear is used to communicate motion to the 
spindle from the horizontal spliced shaft on the arm. 
In this way, without moving from the drill head, 
the attendant can start, stop, or reverse the motion 
of the spindle. To prevent breakage of drills, matters 
are so arranged that stopping the spindle also throws 
the feed out of gear. The arm is raised or lowered by 
power, there being a reversing gear for this purpose 
- the top of the column coupled to the vertical screw 
shown. 

The step cone for the driving belt is at the back 
of the machine. By simply throwing over a lever 
a double purchase can be put in and out of gear; 
the loss of time, unavoidable with the old lathe type 
or back gear, in which it is necessary to first slacken 
and then to tighten up againa nut, isavoided. To re- 
duce torsional strains the spindle is geared down rela- 
tively to the transmission shafts. The arm can be 


swung through a complete circle by means of the worm 
gear shown at the foot of the column. As will be 





seen from our engraving, a small loose table is pro- 
vided with the machine in addition to the slotted bed. 
This table can be tilted to any desired extent by 
means of worm gearing, thus giving facilities for 
drilling work at awkward angles. 





HEAVY PASSENGER LOCOMOTIVE. 

WE publish on page 169 an engraving of one of six 
heavy passenger locomotives, named the ‘‘ North- 
Western Type,” which have been built for the Chicago 
and North-Western Railway at the Schenectady Loco- 
motive Works, Schenectady, N.Y., U.S.A. Some of 
these engines are now in service, and proving very 
satisfactory. This type of engine possesses certain 
advantages over theso-called ‘‘ Atlantic Type ” result- 
ing mainly from the form of frame arrangement, per- 
mitting the use of outside journals for the trailing axle. 
Some of these advantages are : 

1, The points of support at the firebox are spread ; 
a wide firebox with the ordinary form of frame necessi- 
tates considerable overhang, whereas with this form 
the excessive overhang is obviated, and the point of 
support at the mud-ring is atits extreme width. This 
helps to steady and prevent excessive vibratory move- 
ments at high speeds. 

2. The use of a more rational form of ashpan, which 
= the bearings to be kept well away from the 

eat. 

3. Large heating surface and grate area are possible 
with the North-Western type; it is apparent that 
the liberal grate area is not obtained by having a 
firebox of abnormal length ; but, with the opportu- 
nity of increasing the width, the length can be kept 
normal, 

This type also possesses elements of growth, as that 
the limits of width, as shown in this engine, have by 
no means been reached. 

This engine is equipped with piston valves provided 
with inside admission and direct connection to the 
valves. This motion gives excellent results, the steam 
—— being practically perfect at all points of 
cut-off. 

Work on this engine in the drawing office was com- 
menced two months before the engines were turned 
out of the shops. Being a new design, this required 
new drawings and patterns throughout. Complete 
calculations made of the centre of gravity, dis- 
tribution of weight and total weight, came out 
almost exact, compared with the actual weight and 
distribution when ready for the road. As a matter of 
fact, the actual weights were slightly less than the 
figured weights. 

The following are the chief dimensions of the 
engine : 


General dimensions : 
au 4 ft. 84 in. 
Fuel... 3s Sas ner . Bituminous coal 
Weight in working order saa 160,000 Ib. 
» on drivers ‘ ar 90,000 ,, 
Wheelbase, driving 7 ft. 
a rigid... 16 ,, 
sa total... 24 ft. 9 in. 
Cylinders : 
Diameter of cylinders (cylinders 
bushed) ... oc eS ee 20 in. 
Stroke of piston ... ‘da oe 2. 
Horizontal thickness of piston... 5#,,° 
Diameter of piston-rod... —... 34, 
Kind of piston packing ... Dunbar 
os piston-rod packing Jerome metallic 
Size of steam ports ose a in. 
», exhaust ports... “te 2? ,, 
» bridges ... en “dd ny 
Valves : 
Kind of slide valves __... int Piston type 
Greatest travel of slide valves ... 6 in. 
Outside lap of slide valves... 1},, 
Inside lap of slide valves ... } in, front and back 
Lead of valves in full gear _... Line and line 0 in. 
Kind of valve stem packing Hemp 
Wheels, &c.: 
Diameter of driving wheels out- 
PT 6) ee aie eeeamar ey 80 in, 
Material of driving wheels, 
ae gael a sees Cast steel 
Tyre held by Shrinkage 
Driving-box material ... ‘i Cast steel 
Diameter and length of driving 
journals ... ...9 in, by 12in. in dia. 


Diameter and length of. main 


crankpin journals (main side 
in. by 44 in.)... eae See! ge 
Diameter and length of side-rod 
crankpin jou seg: ae Ae Sage 
Engine truck, kind our-wheel swing 
bolster 


journals ... _...6 in. by 10 in. in dia, 





Diameter of engine truck wh 36 in. 

Kind of engine truck wheels ... ‘‘ National” steel 
tyred 

Boiler : 

Style ME tener re ee Straight 

Outside diameter of first ring ... 68% in. 

Working pressure... oe pee 200 Ib. 

Material of barrel and outside of 

firebox ... oo. see. se: CRRRORR ORE 





Thickness of plates in barrel and 
outside of firebox ... _...}in., $in., and yj in, 

Horizontal seams, butt joint, 
sextuple riveted, with steel 
strip inside and outside. 


Circumferential seams ... Double riveted 
Firebox, length 1024 in. 
” width ” 
+ depth "=> front. 
; in. back 
» Material ... ... _ Carbon steel 
» plates, thickness ... Sides, § in.; back, 
Zin. ; crown, 3in.; 
tube sheet, 4 in. 
we » Water space ... Front, 4in. to 5 in.; 
sides, 34 in. to 
5hin. ; back, 34 in. 
to 44 in. 
“ » crown staying Radial 
+s », _ Stay bolts Taylor iron 
Tubes, material ... aes Charcoal iron 
No. 12 

»» number of... 338 

»» diameter ... ais au 2in. 

» length over tubesheets... 192 ,, 
Firebrick, supported on... _..._ Four water-tubes 
Heating surface, tubes ... a 2816.91 sq. ft. 

Bi a water-tubes ... i ae 
a ‘a firebox BORE is 
a w total ... 3015.88 ,, 
Grate * a a 422 ,, 
» Style... Rocking C. and 
N. W. style 
Ashpan, style Sectional 
Exhaust pipes Single 
Pe nozzles ... 43 in., 5 in., and 


in. in diameter 


Smoke stack, inside diameter ... 164 in. at top, 14in. 


near bottom 
Smoke stack, top above rail 15 ft. 18 in, 
Tender : - 
Weight, empty ... 43,200 Ib. 
Wheels, number of 8 


fe iameter Blin Be 36 in, 
Journals, diameter and length... 5 in. in diameter by 


9 in. 
Wheel base 16 ft. 10 in. 
Tender frame .. 10 steel channels 
Water capacity ... 5200 U.S. gallons 
—— aed ae oS 8 tons 
Total wheel base of engine and 
tender ... eeu ae Bee 54 ft. 8? in. 





1000 HORSE-POWER ENGINE AND 
DYNAMO. 

Amone the important installations in the Electric 
Light and Power Stations of the recent Paris Ex- 
hibition, that of the Société Aleacienne de Construc- 
tions Mécaniques was conspicuous. The engine, 
which we illustrate by our two-page plate, drives a 
continuous-current dynamo of 750 kilowatts; it is 
now being installed with seven other similar units on 
the Quai Jemappes for the Com ie Parisiennes de 
lAir Comprimé. The leading particulars of the en- 
gine are as follow : 


Diameter of high-pressure 


cylinder... a -- 800 mm, (31.50 in.) 
Diameter of low-pressure 

cylinder... oa ooo 1 SUG og (0036... 
Length of stroke ey eM 


47.24 ,, 
0 


8 kilog. (113.78 Ib.) 


Steam is distributed in each cylinder by four piston 
valves, two for admission, and two for exhaust; 
the admission valves for the high-pressure cylinder 
are controlled by a cam gear and dashpots. The 
centrifugal governor, worked by a cam and two sets 
of — , regulates the periods of the valve gear, 
and the degrees of admission range from 0 to 50 per 
cent. The exhaust valves of both cylinders are ope- 
rated by eccentrics. Both cylinders are steam jacketed, 
the high-pressure being supplied with boiler steam, 
and the low-pressure with steam from the high-pressure 
exhaust. The two frames carrying the cylinders are 
each made in two pieces, to facilitate erection, and to 
secure sound castings. They are mounted on large 
cast-iron bases, that carry the four main bearings, 
which are provided with water circulation. e 
double-cranked main shaft is of soft steel, made in 
two parts connected by forged-iron discs; the total 
length is 27 ft. 2.78 in.; the Jenzth of the journals is 
23.62 in., and the diameter 13.78 in. e cranks 
are set at an angle of 180 deg.; the crankpins 
are 14.49 in. in diameter, and 10.63 in. long. e 
weight of the shaft complete is about 10 tons. The 
dynamo is mounted on the main shaft on the high- 
pressure cylinder side. The flywheel weighs 31 tons, 
and has a diameter of 18 ft. 8.41 in.; it is made in two 

ieces. The engine is provided with an injection con- 
enser, the air pump of which is single-acting, and 
has a diameter of 31.50 in., with a stroke of 17,53 in. 
The pump is vertical, and is placed behind the frame 
of the high-pressure cylinder ; it is driven by a lever 
off the piston-rod, The consumption of steam is 14.3 Ib, 


Number of revolutions 
Working pressure ... 
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UNIVERSAL MILLING MACHINE. 


CONSTRUCTED BY 
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of steam at 113 lb. pressure, and an indicated horse- 
power of from 900 to 1000. 

The dynamo is designed for a nominal duty of 
750 kilowatts with a variable pressure of from 465 to 
600 volts; it may have to furnish 465 volts at 1600 
amperes, or 600 volts at 1250 amperes. The inductor, 
which has 12 poles, is formed of a soft steel centre 
bolted to the frame of the machine; on this centre 
are the 12 cores with enlarged pole-pieces ; the coils 
are wound on well-insulated iron sleeves. The arma- 
ture keyed on the shaft is a star-shaped casting with 
thirty-nine arms, each carrying an insulated Sevens 
sleeve ; the general construction is shown in the illus- 
trations. The winding is of copper bars, 2.5 milli- 
metres and 4 millimetres thick ; some of these bars 
are bent and the others are straight, the former 
being fitted into the latter; the current is collected 
from the bars at as many points as there are poles. 
With a normal load of 1500 amperes and 500 volts, 
the —— efficiency is 95.5 per cent.; the loss is 


divided as follows : 
Per Cent. 
Exciting ... = er FS 
Armature losses ... 7 48 
Foucault current aa 1.2 
Brush and air friction ... 0.3 





West Hartiepoont Dratnace.—Mr. H. Percy Boulnois, 
inspector under the Local Government Board, held an 
inquiry on Friday at West Hartlepool into an application 
by the Town Council for authority to borrow 26,500/. for 
sewe works. The money is required for three sections 
of a big drainage scheme which is being carried out by 
the Council and is estimated to rosb about 80,0007. 





Laxton’s Buripers’ Price-Book ror 1901.—We have 
received from Kelly’s Directories, Limited, High Hol- 
born, London, W.C., a copy of the 84th edition of the 
above-named valuable work of reference. The general 
arrangement of the volume is now too well known for a 
detailed description to be necessary. The prices have 
been revised throughout in accordance with recent ad- 
vances. Reference to particular items has been facili- 
tated by a judicious system of classification. Prefixed to 
each section are a number of useful notes and memoranda, 
those relating to electric lighting including the regula- 
tions of the insurance companies and of the London 
County Council. In the legal section will be found 
a copy of the rules of ure necessary in cases to be 
brought before the Tribunal of Appeal appointed under 
the London Building Act, 1894, 





MESSRS. HILL, CLARKE, AND CO., ENGINEERS, BOSTON 


AND CHICAGO, U.S.A. 
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UNIVERSAL MILLING MACHINE. 


THE universal milling machine illustrated above is 
constructed by Messrs. Hill, Clarke, and Co., of 156, 
Oliver-street, Boston, and 12, South Canal-street, 
Chicago, U.S.A. The spindle has a ?-in. hole through 
its entire length, and the front end is bored to receive 
No. 10 Brown and Sharpe taper shanks on the cutter 
arbor and collets. The front end is threaded to re- 
ceive a chuck, or large cutter, and the thread is pro- 
tected from injury a knurled collar. The cone 
pulley has four steps te 23-in. belt, the largest being 
123 in. in diameter. The overhanging arm has an addi- 
tion bronze bushing to support the end of the arbor, 
and the arm braces afford additional stiffness. These 
braces are so constructed that they can be removed with- 
out taking off any nuts. The working surface of the 
table is 10 in. by 39 in. ; the knee has 18 in. of movement ; 
the saddle has 10 in. of adjustment in line with the 
spindle. The feeds of the knee, saddle, and table are 
automatic in all directions, and all are thrown in and 
reversed by the same handle in front of the machine. 
There are twelve changes of cut, varying from .006 in. 
to .130 in. per revolution of spindle, any of which can 
be instantly obtained without shifting a belt or removing 
a gear. A dial-plate shows where to place the lever to 
obtain any desired rate of feed. The thrust of the 
elevating and table screws is taken by ball bearings. 

The universal spiral head swings 11 in. in diameter, 
and takes 20 in. in length. The spindle has a taper 
hole and a threaded front end corresponding to the 
main spindle. The universal head interchanges with 
a vice on a graduated base, to which it can be securely 
held at an angle by three bolts. The back centre can 
be adjusted vertically for taper work by means of a 
rack and pinion, and is graduated in degrees corre- 
sponding to the graduation of the head. The fol- 
lowing Table gives the general dimensions : 





Net weight 2600 Ib 
Gross weight ... ee 2950 ,, 
Table f automatic 28 in 
Cross ,, ” 8,, 
Vertical feed ,, os i 
Size of table over all ... Bs ... 10 in. by 44 in. 
Working surface of table... wry: | SpeaEP ‘“ 
t diameter of cone pulley 12} in. 
Width of driving belt ke 22 ., 
Number of spindle speeds ... ep 16 
- B. and S. taper hole in 
spindle... at aes pes ue 10 





Number of feed changes... as 12 
Variation in feed to one revolution : 

of spindle... ....006 in. to .130 in. 
Width of feed belt 5 1j in. 
Index centres swing ... = nS | ee 

a takeinlength... ... 20 ,, 

Size of countershaft pulleys... ... 34 in, by 12 in. 
Speed of countershaft in same direc- 

tion... eee Bea sie ... 110 and 170 
Speed of countershaft in opposite 

direction ois 


Size of swivel vice jaws ... 6fin, by 123 in. 





Be.cian Coat Imports.—The imports of coal into Bel- 
gium in December were 246,413 tons, as compared with 
273,831 tons in December, 1899, The aggregate imports 
last year were 3,327,881 tons, as compared with 2,844,274 
tons in 1899. German coal figured in these totals for 
1,622,940 tons and 1,452,435 tons; British coal for 
1,172,457 tons and 777,068 tons; and French coal for 
488,462 tons and 604,386 tons respectively. 





British Locomotives ABROAD.—It can scarcely be 
said that the exports of locomotives from the United 
Kingdom have kept pace with the general growth of 
British exports. In 1 we ex locomotives to the 
value of 1,658,596/., and the value of the corresponding 
exports in 1900 was 1,500,909/. While the exports of 
locomotives have thus been barely maintained during the 
last fifteen years, the value of the exports of British and 
Irish produce, as a whole, advanced from 213,115,114/. in 
1885 to 291,451,3067. in 1900. The fact cannot also be over- 
looked that while the exports of British locomotives have 
remained practically stationary, the extent of railway de- 
velopment throughout the world has appreciably increased 
since 1885. To put the point in another form, the number 
of locomotives worn up year by year must be larger now 
than it was in 1885, while in the ordinary course addi- 
tional locomotives might be — to be required to 
meet the growth of traffic and the extension of mileage. 
Notwithstanding this, the exports of British loco- 
motives are stationary, and hardly that. These exports 
attained their maximum development in 1890, when they 
reached a value of 1,848,462/. The next five years wit- 
nessed a considerable decline, the total for 1891 having 
been 1,617,254/.; for 1892, 983,752/.; for 1893, 842,660/.; 
for 1894, 749,5867.; and for 1895, 798,0277. It is satis- 
ee observe that since 1895 there has been 


@ con- 
siderable rally in British locomotive exports, the value 
for 1896 having been 1,077,823/.; for 1897, 1,006,136/.; for 


1898, 1,483,600/.; for 1899, 1,467,389/.; and for 1900, 
1,500,909/. as already indicated, 
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FIREPROOF FLOOR AT THE NEW ADMIRALTY BUILDINGS. 
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WE illustrate above the type of fireproof floor 
which has been adopted for the new Admiralty 
buildings lately constructed at Spring Gardens. 
The characteristic feature of this floor, which 
is made by Messrs. Mark Fawcett and Co., of 50, 
Queen Anne’s-gate, 8.W., consists in the use of 
hollow terra-cotta lintels, of which we show one, 
separately, in Fig. 1. These lintels rest at their ends 
on the lower flange of steel I-beams as shown in Fig. 3, 
the flange fitting into a notch at the end of the lintels 
as shown. The portion projecting below this flange 
makes a butt joint with the lintels in the next bay, 
so that the flange in question is entirely protected 
from contact with flame by a wall of terra-cotta and 
an air space. The lintels rest on these supports 
diagonally as shown in Fig. 2, this arrangement 
reatly facilitating the construction of the floor. 
Finally they are covered with a layer of concrete, 
which is in itself strong enough to support the floor 
load. In the case of the Admiralty buildings this 
has been made with furnace breeze as an aggregate, 
and similar concrete has also been used almost ex- 
clusively for the partition walls throughout the build- 
ing, and has the advantage that a nail can be driven 
into it anywhere. The sloping dormer walls have 
been constructed in a similar manner to the floors, 
The joists in these cases have been fixed horizon- 
tally, the terra-cotta lintels then laid in the slope 
between them, and the whole finally finished off with 
concrete. 








THE GLASGOW ELECTRIC TRAMWAY 
ENGINES. 


In our last issue (see page 141 ante) we gave an 
account of one cet of the large compound engines 
constructed by Messrs. J. Musgrave and Sons, Limited, 
of Bolton. We now publish in Figs. 1 and 2, on 
pase 176, general views of these engines, and in 

igs. 3 and 4 a drawing of the crankshaft, which is 
one of the most interesting features in the design. The 
dimensions are marked on the engraving, the length 
of bearings and the great diameter of the flywheel 
and dynamo shaft being especially worthy of notice. 
We so recently described these engines that we need 
pray. repeat the details here; it being sufficient to 
say that the cylinders are: high-pressure 42 in. in 
diameter, and two low-pressure, each 60 in. in dia- 
meter, all of 5 ft. stroke. They will exert 4000 horse- 
power at normal load, and 5000 horse-power at maxi- 
mum load. The steam pressure will 160 Ib., and 
the revolutions 75 per minute. The electrical output 
will be 2500 kilowatts. 


Taste Bay,—Daring last year 308 sailing vessels arrived 
in Table Bay. The total was made up as follows: British, 
128; Norwegian, 76; Italian, 34 ; y, en bang 26 ; Swedish, 
20; American, 8; Russian, 7; Danish 4; French, 23 
Portuguese, 1; Austrian 1; Dutch, 1. 
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NOTES FROM THE UNITED STATES. - 
PHILADELPHIA, January 23. 


THE papers are full of the rumoured sale of the 
interest of Mr. Carnegie in the Carnegie Steel Com- 
pany, but a denial of this probability has finally 
appeared. The great combinations recognise that as 
long as the Carnegie plant remains independent 
they can be undersold. There has been for a long 
time a strong desire to secure the co-operation of this 
company, but with its advantages it can undersell all 
others. As long as there is work enough for all every- 
thing goes all right, but if, and when, work slacks u 
the outside combinations will lose the business, an 
the Carnegie Company will run. It is rumoured 
to-day that the Federal Steel Company has secured 
control of the American Steel and Wire Company. 
The market is full of rumours of great railroad deals. 
So great is the demand for steel cars that a company has 
been organised to construct steel cars, and an immense 
plant, costing some 2,000,000 dols., will be erected 
near Pittsburg for that purpose. The tone of the 
iron market is improving. The demand for all kinds 
of finished iron and steel has gained considerably 
within a week. There are inquiries in the market 
to-day for exceptionally large quantities, especially for 
plates and structural material: freight rates are re- 
duced to take effect February 1, between the Bes- 
semer pig-producing points north of Pittsburg and that 
city, and also between Pittsburg and the Atlantic coast. 
Thereis more talk of an advance in prices, but theleaders 
in the industry, remembering their sorry experience 
of a year or more ago, will probably let well ae 
alone. Bessemer is 13.50 dols. at furnace ; steel rails, 
26 dols. The entire industry is looking forward to the 
coming meeting of the Ore Association, after which 
most of this year’s ore will be contracted for and prices 
fixed for crude and finished products for late delivery. 
There is now a stronger disposition to buy for autumn 
delivery. Reports from all distributing centres show 
an enlargin p scbeche Many railroad companies are 
ve lanes increasing their machine-shop capacity, 
jee f this is filling up tool-making shops with work. 
The coal trade continues very active, and yearly con- 
tracts, now soon to be made, will be made to the de- 
cided advantage of miners. 


PHILADELPHIA, January 31, 


Reports received during the past few days from all | aq, 


leading iron and steel centres indicate a steady growth 
of business. The chief source of demand is steel 
rails, Volume of business now secured is 1,500,000 
tons. The rail mills have as much business as they 
can take care of until next autumn. The National 
Steel Company has all it can do for five months. The 
American Steel and Wire Company has several 
months’ work. The American Sheet Steel Company 
has a year’s work. The Pressed Steel Car Company 
has 15,000,000 dols. worth of work, and the American 
Tinplate Company has its busiest season before 








WESTMINSTER 










it. The papers are full of rumours as to what the 
Carnegie interests propose to do; but when all the 
smoke has blown away, it will be found that those in- 
terests are rushing ahead with rolling mills and steam 
a calling for the investment of several million 

ollars, with which to absorb their raw material. 
The American Car and Foundry Company has secured 
an order from the Northern Pacific Railroad for 4200 
railroad cars. Car builders are all overrun with orders. 
Bridge builders have exceptionally large orders. The 
current demand for material is heavier than usual, and 
consumers generally show a desire to enter upon the 
spring trade with a good stock of material with which 
to fill orders. 

The following are the prices given for pig iron in 
the Alabama district: No. 1 foundry, 11.50 dols. to 
12.50 dols. ; No. 2 foundry, 10.50 dols. to 11.50 dols. ; 
No. 3 foundry, 10 dols. to 10.50 dols. ; No. 4 foundry, 
10 dols.; gray forge, 9.50 dols. to 10 dols.; No. 1 soft, 
11.50 dols. to 12.50 dols.; No. 2 soft, 10.50 dols. to 
11.50 dols. Shipments are steady, but exports are 
not as large. The steel trade is extremely active, 
and exports are in sight. The situation in steel 
improves each week. The stock markets are dis- 
turbed by the evidences of the anxiety of the 
big combinations to control the Carnegie interests. 
The pressure for material will probably increase during 
February and March, and will result in such an over- 
sold condition as to postpone the period of fluctuation 
in prices. All movements to higher prices are dis- 
couraged. Work is being hurried on new mill plants. 
With the reduction of freight rates on Saturday one 
more quieting element will be added. A further dro 
in coke is hinted at. Heavy purchases of outlying coa 
lands is indicative of the temper of manufacturers. 
The Texas oil excitement has reached such a pitch as 
to values of oil territory that capitalists and oil experts 
are all on their way back home until the people come 
to their senses. The general business outlook is excel- 
lent, and with easy money markets and good industrial 
margins there is nothing to apprehend for the present, 





THE PANAMA CANAL. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, February 5, the President, 
Mr. James Mansergh, before beginning the ordinary 
business, proceeded to make known the terms of an 
dress which ib was pro should be transmitted 
to His Majesty the King on behalf of the whole body of 
members of the Institution, expressing their profound 
agen’ on the death of the late revered Queen, and 
their loyal congratulations on His Majesty’s accession to 
the Throhe. The Address was adopted, nemine contra- 
dicente, the whole audience standing. 

The paper read was on “‘ The Present Condition and 
Prospects of the Panama Canal Works,” by Mr. J. T: 
= pe poy Bee aa wie ks as to the general 

© paper with a few remarks as ie gene 
importance of the subject, and ex the hope that 
the facts put forward might tend to modify the some: 
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what unjust estimate that had been formed of the cha- 
racter of the distinguished originator of the Panama Canal 
Works, owing to the unfortunate cessation of work at the 
Isthmus. A short historical sketch of the work was then 
iven, from its inception at the International Congress in 
aris in 1879, down to the liquidation of the old company 
and the formation of the New Panama Canal Company 
under the auspices of the officers appointed by the 
French courts. The labours of the new company were 
discussed and classified under three important heads. 
First, the maintenance and recovery of all the plant, 
material, and buildings on the Isthmus that could 
be considered valuable on a resumption of the work 
at a future date. Second, the formation of a Tech- 
nical Commission of Engineers, to make surveys in 
detail, borings, and meteorological observations ; to deter- 
mine the feasibility or otherwise of the canal under a | 
plan of construction ; and to submit to the company suc 
plans as they would recommend for completion of the 
work, with full estimates, &c. Third, the prosecution of 
such excavation work on the canal itself, principally on 
the great cuts of Culebra and Emperador, as woul 
be not only substantial progress on the work itself 
under any plans that might finally be adopted, but 
might also serve to prove the perfect possibility of 
those great cuts, which had been questioned, with 
the result that doubt had arisen as to the feasibility of 
the whole work. Further, to carry out the deepening of 
the channel in the Bay of Panama, and the construction 
of a large steel pier at that end of the canal, so that 
vessels in the Pacific could come alongside, and in con- 
nection with the Panama Railway (principally owned by 
the Canal Company) an improved and more economi 
method of handling the traffic across the Isthmus could 
be established, to the benefit of the canal enterprise itself 
during the continuance of the work of construction. 

The subject of the present position of the canal works 
and their future prospects was then dealt with under the 
following five headings, the conclusions therefrom being 
in the author’s opinion oy favourable to the con- 
tinuance of the work: 1. The present condition of the 
works, after their practical abandonment and _ neglect 
for upwards of eight years, in its bearing on the ques- 
tion of the stability or permanency of such work in that 
particular region, in the event of the canal being com- 
pleted ; also, the present condition of encampments, and 
provision for the large number of labourers to be em- 
ployed on different sections. 2. The fitness for ser- 
vice in the continuation of the work of the existing plant, 
machinery and materials generally, judging from their 
condition to-day as to state of preservation, more or 
less obsoleteness of pattern, &c.. and the extent to 
which new material would be required. 3. The extent 
to which the investigations and published reports of 
the New Panama Canal met gon! yo nme confidence 
in the solution of the physical and technical problems 
admittedly left doubtful by the old company, and the 
nature of the essential points that caused adverse criticism 
and differences of opinion among eminent engineering 
authorities as to the possibility or otherwise of construct- 
ing the Panama Canal at all. 4. A general description 
of the essential features of the plans finally adopted by 
the International Commission of Engineers, invited by 
the new company to decide upon various projects after 
making their own independent and detailed investiga. 
tions, with dimensions of the several sections of the work, 
&c. 5. The author’s estimate of the proportion of the 
total work already completed, the time required for com- 
pletion, and the reasons for such conclusions. 

It was stated that the works were in far better con- 
dition than was generally supposed, even the maritime 
or sea-level sections—those most exposed to tidal and 
flood damages—having suffered but little. Further that 
while a considerable amount of new plant would be re- 
quired, there remained much that was still serviceable, as 
had been shown + the work accomplished by the New 
Canal Company. With regard to the inherent difficulties 
to be encountered in the construction of any canal at 
Panama, whether at sea level or with locks, the author 
expressed the opinion that a sea-level canal, although it 
would be extremely costly, would be in every sense feasible, 
and would certainly be the ideal solution of the problem. 
The three main difficulties of a canal at Panama were: 
The question of water supply for lockage pur; during 
the dry seasons ; the control of the Chagres River during 
its flood seasons ; and the aature of the material encoun- 
tered at the great cuts of Oulebra and Emperador. 

These three important questions having been thoroughly 
and exhaustively examined with actual experimental 
work under practical conditions, a favourable solution to 
all of them had been given by three alternative plans sub- 
mitted to the company, all ay feasible, 
canal with the summit level at 126 ft, 98 ft., and 62 ft. 
reapectively above sea level; one of these, the medium 

lan with summit elevation at 98 ft., was recommended. 
The author strongly urged the superior advantages of the 
lower plan with summit level at 62 ft. above sea level in 
—- to the plan recommenied by the Commission. 
A full oe was s gi ven of the route and engineerin 
features of the plan adopted, the general lines of whic’ 
were identical for all three projects, except in the im- 
portant feature to which the author objected, viz., the 
auxiliary supply canal from the storage reservoir above 
the Alhajuela dam to the summit level of the canal. This 
feature would be eliminated with great advantage by the 
adoption of the 62-ft. level. ° 

The author was of opinion that, assuming the canal to be 
completed according to the plan proposed by the Commis- 
sion (and taking into account the general work done, nod 
only in excavation ay = but in the establishment of 
existing conditions on the Isthmus, opening up and im- 
proving sanitary conditions, settlement of a permanent 
populatioa as a nucleus for the labour supply, &c ), the 


cal | cash, with buyers over. 


or a lock ad 





effective work already accomplished on the canal fairly 
represented a sum of money equal to the amount still to 
be expended, according to the estimate of the Technical 
Commission, for completion, and that the canal could be 
completed in eight or ten years; hence, one-half of the 
Panama Canal might be considered as already completed, 
in spite of the admitted extravagance and errors of the 
old company. The author’s reasons for this conclusion 
were given at some length. 

The paper concluded with some general remarks as to 
the existing sanitary conditions of the Isthmus of Panama, 
showing t improvement in recent years, as a result of 
the uel one ; and without entering into any com- 
parisons with other proposed routes for a canal across 
the Central American Isthmus, the author was of opinion 
that at no place other than Panama could a canal of equal 
capacity and general advantages as to stability, low cost 
of maintenance, facility of transit and safety and suffi- 
ciency of harbour accommodation at both ends, be com- 
pleted for the same cost or within the same period of 
time. In an appendix to the paper, a summary of quan- 


d | tities and items of expense included in the 20,816,000/. 


needed to complete the work was given, extracted from 
the published reports ef the Technical Commission. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The — market was 
very quiet on Thursday forenoon an ly steady, only 
5000 tons being dealt in at shaded prices. Scotch warrants 
were dealt in at 1d. per ton down at 52s. 8d. per ton 
Hematite iron, after opening 
3d. up at 58s. 3d. per ton, finished unchanged at 
583. per ton. Cleveland, which was not dealt in, was 
quoted 14d. per ton down at 46s. 6d. per ton buyers one 
month. About 6000 or 7000 tons changed hands in the 
afternoon, mostly at easier prices. Scotch warrants 
cl 3d. per ton down on the day at 52s. 6d. cash 
buyers, and so also did Cumberland hematite iron at 
57s. 9d. per ton cash buyers. Cleveland, on the other 
hand, was 1d. per ton up on the day at 46s. 9d. cash, 
with buyers over. The settlement prices were: Scotch, 
52s. 6d. per ton; Cleveland, 46s. 104d. ; hematite iron, 
59s. 9d. per ton. Some 4000 tons were dealt in on 
Friday forenoon, and the tone was quiet. Scotch lost 1d. 
per ton, and Cleveland and hematite iron each 3d. per 
ton. In the afternoon only 2000 tons were dealt in. 
Scotch closed unchanged on the day, but Cleveland 
showed a loss of 3d. per ton, and hematite iron 14d. per 
ton. The settlement prices were: 523. 6d., 463. 74d., 
and 57s. 74d. per ton. Only some 1500 tons were 
dealt in on Monday forenoon. The tone was very 
firm for Scotch iron, which rose 4d. per ton. Deal- 
ing in the afternoon was practically at a standstill, 
only 500 tons being dealt in. The close was very firm, 
Scotch making 94d. per ton on the day; Cleveland 9d., 
and hematite iron 10d. per ton. The settlement prices 
were: 53s. 3d., 47s. 3d., and 58s. 3d. perton. There 
was very little business done on the warrant market on 
Tuesday forenoon, only some 5000 tons changing hands. 
Prices were firm. Scotch rose 5d. per ton, and hematite 
iron 34d. per ton. Scotch was sold at 52s. 9d. and 53s. 
per ton for the end of the year. In the afternoon 
other 5000 tons were dealt in, and the market closed 
very firm, Scotch finishing 9d. per ton up on the day. 
The settlement prices were 54s., 47s. 74d., and 593. per 
ton. On the pig-iron market this forenoon some 5000 or 
6000 tons were sold, and the tone was steady. Scotch 
fell 4d. and Cleveland 3d. per ton, but the month’s prices 
of hematite iron showed an advance of 2d. per ton. In 
the afternoon about 10,000 tons changed hands, and the 
close was flat, Scotch finishing 54d. _ ton down, Cleve- 
land 9d., and hematite iron 3d. The settlement prices 
were : 53s. 74d., 46s. 7id., and 583. 74d. per ton. The follew- 
ing are the prices ruling for makers’ No. 1 iron : Clyde, 
68s. 6d. per ton; Gartsherrie, 69s.; Summerlee, 70s. ; 
Calder, 71s. ; loan, 72s. 6d; Coltness, 76s. 6d.—the fore- 
going all ship; at G w; Glengarnock (ship at 
Ardrossan), ; Shotts (shipped at Leith), 74s.; Carron 
(shipped at Grangemouth), 693. per ton. Here are the 
returns of shipments from Scotch ports for week ending 
last Saturday: To Canada, 200 tons; to South America, 
150 tons ; to India, 120 tons; to Italy, 300 tons; to Ger- 
many, 120 tons; to Holland, 325 tons; to China and Japan, 
210 tons ; coastwise, 3882 tons ; and a total of 4850 tons, 

nst 6501 tons in the corresponding week of last year. 
e market is a very narrow one, and any orders to buy 
or sell in quantity quickly affect prices. There has been 
rather more business done during the week with con- 
sumers, and makers generally have been more disposed 
to meet buyers’ ideas as to prices. The latest private 
vices from America report an easier tendency in the 
— of foundry iron with a slackening off in export 
lemand. The number of furnaces in blast is 79 against 
81a week ago, two having been blown out at the Coltness 
works for repairs. Messrs. Connal and Co.’s stock of 
pig iron s at 66,307 tons yesterday afternoon, com- 
pared with 66,952 tons yes y week, thus showing a 
reduction for the week amounting to 645 tons. 

Scotch Pig-Iron Trade Association: Annual Meeting.— 
At the annual meeting of the Scotch Pig Iron Trade 
Association, held a few days ago—Mr. W. A. Donaldson, 
President, in the chair—the following gentlemen were 
elected members of the Committee for the usual term of 
three years, in room of those retiring: Mr. Peter Donald- 
sop, of Messrs. James Watson and Oo.; Mr. John Law, 
of Mesars. William Jacks and Co.; and Mr. Alexander 
Whitson. 

Finished Iron and Steel.—Yesterday afternoon the 
Board of Arbitration and Conciliation for the Manufac- 
tured Steel Trade held a meeting, at which it was decided 
that a reduction of 5 per cent. should take place in the 








wages of the trade. That is the second reduction of 5 
per cent. within a couple of months. The reduction 
will come into force on February 16 current. The 
market for Scotch steel continues to be in a depressed 
state. Manufacturers have been ose | forward with 
expectation to a revival of the demand, but somehow it 
does not come, and still seems to be as far off as ever. 
Prices are being severely cut in order to secure 
orders. Local makers of tube strips of malleable iron had 
an idea that the ~_— from America would have 
lessened by this time, but they hear that offers for strips 
are coming from the United States at prices at which 
they could not make them with a profit. 


Sulphate of Ammonia, —The shipments for the last 
week of sulphate of ammonia amounted to 1225 tons, 
making a total for the year of 7388 tons, being a decrease 
compared with the corresponding period of last year of 
1890 tons. There is a fair amount of business doing for 
forward delivery, but inquiry for prompt business is 
quiet. The price keeps firm ; the price for the present 
month being about 11/. to 117, 2s. 6d. per ton f.o.b. 
Leith. 

Clyde Shipbuilding Trade.—The shipbuilding and engi- 
neering of the Clyde have started the year somewhat 
poorly, there being for the month just concluded only 
eight vessels launched, on an aggregate tonnage of 13,660 
tons, as compared with 33,320 tons for the opening month 
of last year. January outputs, however, must stand by 
themselves, inasmuch as owing to the tendency of builders 
to hurry tonnage off their stocks before the end of the year, 
affairs are not at normal condition, partly Pe, be the long 
holidays taken this year and the broken time kept by the 
workers. On the question of broken time, Mr. Ward, of 
Messrs. Denny and Brothers, Dumbarton, says that their 
men lose 25 per cent.; butit is a general complaint. The 
January returns consist of two large single-screw liners, 
three smaller steamers, one large sailing ship, and two 
tugs. The largest steamers were the Itria, 5252 tons, built 
and engined by Messrs. A. and J. Inglis, for the British 
India Steam Navigation Company, and the Ventnor, 4000 
tons, built at Port Glasgow by Messrs. Russell and Co., an 
engined by Messrs. Rankine and Blackmore, Greenock, 
for Messrs. Gow, Harrison, and Co., Glasgow. The 
sailing ship, the Comet, a four-masted barque of 3000 
tons register, built by Messrs. W. Hamilton and Co. for 
the Anglo-American Oil Company, London. 


Shipbuilding Work on Hand.—The aggregate total of 
the work on hand and under contract may be estimated 
at 443,340 tons, com with 467,000 tons on January 31 
a@ year ago; with 538,000 tons in 1899, with 400,000 tons 
in 1898; with 306,000 tons in 1897 ; with 261,000 tons in 
1896 ; with 284,000 tons in 1895; with 228,000 tons in 
1894; with 210,000 tons in 1893 ; and with 275,000 tons 
in 1892. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Mr. John Tannett.—This gentleman has died at West 
Burton, Aysgarth, in the 61st year of his age. He was 
for many years associated with the famous engineer’s tool 
business, as carried on at the Victoria ye in Water- 
lane, Leeds, under the style of Messrs. Smith, Beacock, 
and Tannett. His father was one of the promoters of the 
rm. 


Hull Chamber of Commerce.—At the meeting of the 
Hull Chamber of Commerce and Shipping further steps 
were taken to obtain the support of Parliamentary repre- 
sentatives in favour of the compulsory adoption by this 
country of the metric system, and to obtain evidence to 
present before the Royal Commission, with the object of 
protesting nst any imposition of overside charges in 
the docks of the City of London. 


Messrs. Henry Bessemer and Co.— king at the 
annual meeting of shareholders held to-day, Mr. Charles 
Allen, chairman of directors, called attention to trade 
en agg and to the difficulty of —- what was 
ikely to occur during the year. e said he should be 
very sorry to take the present condition of trade as a 
criterion of the period between now and next December, 
because he thought there was undue curtailment of de- 
mand for every class of material, This was caused by 
the expectation that the price of coal and other com- 
modities would rapidly recede. They had, however, 
a more formidable enemy—the extraordinary and severe 
competition from abroad which was affecting almost 
every branch of trade. He had always regarded it as 
foolish that we should go on allowing material to come in 
at i as prevented us from doing business. He 
believed the unfair trade system would me more acute 
until we took steps to secure a fair legitimate trade 
a the world. A dividend of per cent. was 

eclared. 


Iron and Steel.—There is little improvement to notice 
in the local iron trade. Sales are limited, and are con- 
fined very much to the-meeting of current needs. 
The production of merchant iron is severely restricted. 
In the crucible steel trade a few of the leading houses 
are keeping their men well employed; but, as a rule, 
short time is being worked. The demand for common 
steel is sluggish ; although more is doing in high-class 
qualities. At the mills and forges business is quiet. 

Coal and Coke.—In some directions the coal market is 
much weaker. For best steam coal there has been a 
serious falling-off in demand, and supplies can be 
had in the market at less than contract price. 
It is stated b lots are being picked up as low as 
12s. per ton. House coal is moving off freely and 
prices are firm. The railway and se companies are 
now securing full deliveries under their contracts, and 
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there is not the least approach to the scarcity that was 
redicted some months ago. In coke there is less and 
0 doing, and the output is being further restricted. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
good attendance on ’Change; the tone of the market was 
more cheerful than for some considerable time past, and 
a fair amount of business was transacted. Buyers were 
fairly well in evidence, and a good few inquiries on 
for account were reported. At the opening of the 
market one or two small purchases were made at 47s. 3d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, but 47s. 6d. soon became the general quotation, and 
not only was it paid, but in at least one case, 47s. 9d. was 
realised. No. 1 Cleveland pig was 49s. ; No. 4 foundry, 
46s. 6d. ; and grey forge, 45s. 9d. East Coast hematite 
pig fell in price in consequence of the rather keen 
competition from the West Coast, particularly for 
Sheffield orders. Nos. 1, 2, and 3 East Coast hematite 
were readily sold at 623. 6d. Rubio ore dropped to 15s. 
ex-ship Tees, but it was considered by buyers still too 
dear. To-day there was no material alteration in quota- 
tions, but the market was decidedly quieter. 


Manufactured Iron and Stecl.—There is very little 
alteration in the manufactured iron and steel industries. 
Demands for all descriptions is very quiet, and no doubt 
several firms would be prepared to make concessions to 
secure orders. The following are the market rates: 
Common iron bars, 7/.; best bars, 77. 10s.; iron ship- 
plates, 67. 123. 6d.; steel me fate 61. 15s.; steel boiler- 
plates 9/.; and iron and steel ship angles, each 6/. 12s. 6d. 
—all less the customary 24 per cent. discount. Heavy 
steel rails remain nominally at 5/. 17s. 6d. net at works. 


Iron and Steel Shipments.—The shipments of iron and 
steel from the Tees during January were very poor. 
Those of pig iron were 43,252 tons, com with 33,859 
tons in December and 77,831 tons during January last 
year. Manufactured iron totalled 9310 tons, as against 
14,529 tons during the previous month and 13,913 tons in 
the corresponding period of 1900. Clearances of steel 
were 11, tons, as against 8377 tons for the last month 
of last year and 14,420 tons for the first month of last 
year. The grand total of iron and steel was 64,145 tons, 
compared with 56,765 tons in December, and 106,184 tons 
in January a year ago. 

Dividends.—The directors of the Normanby Iron Com- 
pany have decided to pay an interim dividend at the rate 
of 6 per cent. per annum, and the directors of Messrs. 
Richard Hill, Newport, and Marsh Wire and Rolling Mills 
one at the rate of 6 per cent. on preference shares and 74 
per cent. on ordinary shares. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees during the month of January were 
very disappointing. The total quantity of pig iron cleared 
reached only 43,252 tons, of which 18,918 tons went to 
foreign customers, and the remainder was shipped coast- 
wise. Scotland, as usual, was the best customer, taking 
14,749 tons; Italy took 4109 tons, which was more than 
any other foreign country; Belgium took 3186 tons ; 
Holland, 3038 tons; and Japan. tons. The total 
quantity of manufactured iron shipped last month was 
9310 tons, of which India took 2471 tons. Steel clear- 
ances for January totalled only 11,583 tons ; 3971 tons of 
it going to Cape Colony, and 2205 tons to Japan. The 
grand total of pig, manufactured iron, and steel shipped 
during the first month of the new century was 64,145 tons 
as compared with 56,765 tons in December last, and 
106,184 tons during January, 1900. 


Coal and Coke.—Coal prices are somewhat unsteady 
and irregular. Unscreened bunker coal is from 9s. 6d. 
to 93. 9d. f.0.b. Gas coal continues in fair demand, and 
there is little alteration in prices. Coke is quiet and 
plentiful. As low as 14s. is named for good blast-furnace 
— delivered here, but most sellers ask a higher 
rate. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices for large steam coal have shown no 
change, but smalls have hardened in consequence of the 
purchase of several thousand tons for shipment to France 
and a temporary shortage of supplies. The best steam 
coal has made 18s. to 19s. per ton, while secondary quali- 
ties have brought 17s. to 17s. 6d. per ton. House coal 
has shown scarcely any change; No. 3 Rhondda large 
has been quoted at 17s. to 18s. per ton. As regards coke, 
foundry qualities have —_ 23s. to 24s., and furnace 
ditto 21s. to 22s. per ton. In iron ore, rubio has been 
making 15s. 6d. to 16s. per ton. 


Barry Smelting Works.—The Armstrong Syndicate, 
Limited, bas secured an additional 25 acres of land from 
the Sully Estate Mons Limited, for an extension of 
its smelting works on Sully Moors, Barry. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors for 1900 states that 
the revenue account shows a disposable balance of 82091, 
and the directors recommend that a dividend be paid at 
the rate of 10 per cent. per annum, free of income tax, 
leaving a balance of 1624/. to be carried to the currenbd 
half-year. The rolling stock of the company consists of 
13,351 carriages and wagons and ten locomotive engines. 
The contingent fund stands at 36,701/. 


Coal Boring at Swansea.—The leadings of a vein of 
coal at Town Hill, Swansea, have now been reached, and 
further important developments are expected shortly by 








the proprietors. The land on which coal is being sunk 
for is the property of the Swansea Town Council. 


The Rhymney Valley.—Steel sleepers for the Rhodesian 
Railway are being shipped from the Alexandra Dock, 
Newport; the amount of the order which is in course 
of execution is about 7000 tons. Two important orders 
for steel rails are on hand ; the first is for 7000 or 8000 
tons for the Western Australian Government; the second 
is for 10,000 tons to 11,000 tons on Indian account. 


Water Supply of Tenby.—The water committee of the 
Tenby Town Council has had plans eg Sage by Mr. J. 
Mansergh in connection with a scheme for filtering the 
water supply of the town. The scheme includes a new 
high-level reservoir, extensive filter beds, new mains, &c. 
yA ge estimated cost of the proposed works is 





Dunxrrk.—Dock extensions are about to be commenced | Co 


at Dunkirk. The estimated cost of the works contem- 
plated is 1,040,0007. 





Tue InstituTION or JuNIOR Enaineers.—The first 
of the series of six lectures on ‘‘ Works Management” 
was delivered at the Westminster Palace Hotel on Tues- 
day evening, February 5, by Mr. A. H. Barker, Wh. Sc., 
B.A., B.Sc. The appreciation of the arrangements made 
by the Institution for the delivery of these lectures was 
manifest from the very lai number present. The 
chairman, Mr. Percival Marshall, in opening the pro- 
ceedings, referred to the opportunities which those 
attending would have in the discussion at the close of 
each lecture for obtaining special information bearing on 
their own particular work. The lecturer’s introduc- 
tory remarks dealt with the general state of organisa- 
tion in this country, with special application to engi- 
neering firms. The causes of our present position 
in the market, questions of experience, and selling 
power of products were then treated. The best 
methods for dissection of orders and of providing con- 
tinuous work for operatives engaged attention. An 
analyis of the number of employés in different shops and 
of machines used followed, with prices of equipment. 
Some valuable curves were exhibited showing the rela- 
tive cost in each case of machine tools, fitters’ tools, &c. 
The questions of buildings, driving power, electrical 
versus mechanical driving were considered, and the lecture 
concluded with some figures relating to the determination 
of various particulars in connection with the size of steam 
engines and boilers. Mr. Barker supplemented the 
lecture by further information in reply to questions put 
to him at the close. The next lecture ales place on 
Wednesday, February 20. : 





ARTIFICIAL PropucTION or CoLD.—At his third lecture 
on this subject at University College, Dr. W. Hampson 
said the relations between pressure and freezing point 
are not in all cases similar to those for boiling point, 
since some substances have the peculiarity that they 
expand in the processs of solidification. ater is one 
of these ; and it is well known that ice occupies 10 per 
cent. more volume than it occupied in the form of water. 
Corresponding to the fact that in the act of freezing 
and increasing its volume, water exerts great pressure on 
the walls of a confining chamber, is the fact that pressure 
exerted on the water makes greater cold necessary in 
order to freeze it; in other words, lowers the freezing 
point. An experiment was arranged to show this. A 
small and very strong cylinder, with a gauge attached 
at one end to indicate the pressure of the contents 
had been filled with water under a pressure of } ton 
to the square inch. As this was cooled down the 
gauge indicated a fall of pressure, showing that 
cooling caused contraction of the water, down to 
a temperature of 4 deg. Cent. Further cooling beyond 
this point caused the gauge to rise again, showing that 
the water was now expanding again, having been at the 
greatest density at 4 deg. Cent. Presently, as the cool- 
ing proceeded some distance below zero Centigrade, 
the gauge showed a sudden and great rise of pres- 
sure, indicating that freezing of the water in the 
cylinder had begun at a temperature lower than ordi- 
nary freezing- point, owing to the excess of pressure. 
A pressure of 6950 lb. per square inch was indicated in this 
manner with a temperature of — 4.75 deg. Cent., show- 
ing a lowering of the freezing-point to the extent of 
.0117 deg. Cent. per atmosphere of pressure added. The 
events that take place in the compression of a gas were 
next discussed, and the formula given for the adiabatic 
compression of air, namely, B) = where P, 

2 2 

and P, are the initial and final pressures, and T, and T, 
the initial and final temperatures measured on the absolute 
scale, in which 274 deg. corresponds to 0 deg. Cent. 
This formula may be roughly interpreted by the statement 
that the square of the pressure varies as the seventh power 
of the absolute ——— It was then pointed out that 
confusion must not be made between increments of pres- 
sure and ratios of pressure. The natural idea that to 
compress air to nine atmospheres requires three times as 
much power as to compress it to three atmospheres is not 
in accordance with fact. To compress air to the same 
fraction of its initial volume, or to the same multiple of 
its initial pressure requires the same power; so that 
raising from three atmospheres to nine requires only 
the same power as raising from one atnosphere to 
three, and raising from one atmosphere to nine requires 
only twice that power. In either case, the heat generated 
by compression is an exact measure of the power em- 
je Boe ; and in the same way, on expansion, the cold 
produced isan exact measure of the work done by the gas 
in expanding. 








MISCELLANEA. 


Tue 1902 meeting of the Bath and West and Southern 
Counties Society will be held at Plymouth, 


In reference to the Assuan Sir John Aird has 
telegraphed to the Times that the last channel has been 
closed, and that one can at the present moment walk 
across the bed of the river. 


The Eastern Telegraph ann “gpd notifies that a cable 
between Porthcurnow (Cornwall), and St. Vincent (Cape 
Verde Islands), vid Madeira, was opened for traffic on 
Wednesday, thus completing the new direct cable route 
between Great Britain and South Africa. 


The Japanese Mail Steamship Company’s s.s. Hakatu 
Maru left the Thames on Friday last, the 1st inst., having 
on board the last of the ten first-class _torpedo-boats built 
for the Japanese Government by Messrs. Yarrow and 

-» Of Po These vessels are 160 ft. long by 
- > beam, and haye a speed of 27 knots, with a load 
0 tons. 


The British Fire Prevention Committee are continuing 
their experiments on doors. These experiments show 
conclusively that the os qualities depend very 
much on the type of door selected. Thus, with a 
deal ledged door with 1-in. boarding the flame ap- 

ared over the top of the door in 4 minutes, and 
in 25 minutes the whole door was practically de- 
stroyed. With a 2-in. deal four-panelled door no 
flame appeared for 15 minutes, but in 25 minutes 
this door was also completely destroyed. With an 
oak door 28 in. thick, constructed in three thick- 
nesses, no flame passed through for 60 minutes; but 
with a teak door of similar construction this took 
place in 17 minutes only. The ultimate resistance of 
the two was not, however, very different, each at the 
end of 75 minutes having flame coming through along 
the whole top of the door. An examination after the 
test showed that of the oak door two of the three thick- 
nesses had disappeared, the outer remaining in position. 
With the teak door, the inner thickness had gone, the 
middle one was charred through, and the outer one burnt 
away at the top for about 4 in. 


The conversion of the New York Elevated Railway 
from steam to electric power will, it is expected, be com- 
pleted by June next. The — of the undertaking 
may be guessed from the fact that the system will be the 
largest of any yet attempted in any country. On two 
consecutive days of last year the railway carried 1,700,000 
passengers, and during the heaviest period of traffic 280 
trains, or 1280 cars, were run per hour, the total for the 
24 hours being 4820 trains, making 43,850 train-miles, 
and 2139 cars, making 198,390 car-miles. The system 
adopted comprises eight 8000 horse.power three-phase 
Westinghouse generators in — power station, deliver- 
ing power at 11,000 volts through three conductor cables, 
to step-down transformers located in seven substations. 
These substations contain 1500-kilowats Westinghouse 
rotary converters, receiving current from the step-down 
transformers at 390 volts, and delivering continuous current 
through single-conductor cable to the third rail at 625 volts, 


A demonstration of the capabilities of a new machine 
for pane from steel plates was given at the premises 
of the Johnston Die Press Company Limited, Bride-lane, 
E.C., on Wedneeday last. — from steel plates 
differs entirely in character from ordinary printing, in 
that the design is incised in the plate, instead of 
— in relief. As a consequence, careful cleaning 
of the plate is necessary after inking, and this, we 
are informed, has up till the ap ce of the 
present machine, never been satisfactorily effected me- 
chanically. This class of printing has cage | 
been = accomplished by hand, a thoroughly ski 
operator being necessary, and the output of finished 
prints has been, on the average, about 400 copies per day 

rman. In the Johnstone Dié Press it is claimed that the 
ifficulties which have caused the failure of previous 
machines have been surmounted, and certainly the work 
turned out is excellent. At the demonstration of the 
powers of the machine, paper, tissue-paper, blotting- 
paper, silk, satin, and very thick card were printed 
rom in succession, without adjusting the machine in any 
way to suit the different recipients of the impression, 
and the results were in all cases equally excellent. The 
steel plate is fixed face down in a carrier at the end of an 
arm, which can be rotated about a vertical axis. As this 
arm rotates it brings the plate over the inking roller. As 
the block approaches this roller, the latter is moved down 
by suitable pe my and only permitted to rise again after 
the leading edge is clear of it. In this way no ink is 
deposited on the front corner of the plate, which would 
afterwards interfere with the complete removal of the sur- 
plus ink. After passing over the inking roller, the plate is 
next moved over a sheet of smooth-surfaced paper, which 
is pressed firmly in contact with the plate, and wipes off 
the surplus ink, This wiping paper is in a continuous 
roll, and a fresh portion is exposed to the plate eve 
time. The surplus ink left on this paper is scraped o 
automatically, and collected for re-use, After wiping, 
the plate is brought into position for printing. A — 
is started downwards towards the plate by means of a 
spring gear. At half-stroke, however, these springs begin 
to retard the motion of the plunger, instead of acce- 
lerating it, and it continues its downward motion, 
roon its inertia bees On reaching the platen, how- 
ever, and being brought to rest on the surface to be 
printed, the springs act so as to lift it clear of the paper 
again instantaneously. This rapid removal of the pres- 
sure is claimed to increase the sharpness of the im- 
pression. The rate of operation is 1500 copies -_ hour, 
and the largest machine ab present made will print a 
surface 9 in. by 13 in. 
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at the ent to the Southern Galleries, Exhibition-road.) 

Tue Surveyors’ InstiruTioN.—Monday, February 11, when the 
adjourned discussion on the paper read by Mr. R. E. Middleton 
(Fellow), at the meeting of December 10, 1900, entitled ‘‘The Future 
of the London Water Supply,” will be resumed. The chair will be 
taken at 8 o’clock. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, February 8, at 
8p.m. Extra meeting to continue and conclude the adjourned 
discussion of the paper upon ‘‘ Power-Gas and Large Gas Engines 
for Central Stations,” by Mr. Herbert A. Humphrey, of North- 
wich. Monday, February 11, at 7.380 p.m.—Graduates meeting, 
when a paper will be read on ‘‘ Motor Car Transmission 
Mechanism,” by Mr. Alfred Marsden, Graduate. The chair 
will be taken by Professor H.S. Hele-Shaw. Friday, February 15, 
at 8 p.m.—Ordinary meeting, when a paper upon “ Light Lathes 
and Screw Machines,” by Mr. John Ashford, A. M. I. Mech. E., of 
London, will be read and discussed. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 
14, at 8 p.m. Meeting at the Institution of Civil Engineers. 
‘** Capacity in Alternate-Current Working,” by Mr. W. M. Mordey 
(Member). Adjourned discussion. 

Roya InstTiTUTION OF GREAT Britamn.—Friday evening, Feb- 
ruary 15, at nine o’clock. The Right Rev. Monsignor Gerald 
Molloy, D.D., D.Sc. Subject: ‘Electric Waves.” Afternoon 
lectures next week at three o’clock. On Monday, February 11. 
—Mr, Arthur Willey, M.A., D.Sc., on ‘* The Origin of Vertebrate 
Animals” (Lecture II.). Tuesday, February 12.—Professor J. A. 
Ewing, M.A., F.R.S., M. Inst. C.E., on “‘ Practical Mechanics 
(Experimentally Treated): First Principles and Modern Illustra- 
tions ” (Lecture IV.). On Thursday, February 14.—Rev. Henry 
Grey Graham, on ‘Society in France before the Revolution” 
(Lecture II.). On Saturday, February 16.— Mr. F. Corder, 
F.R.A.M., on ‘‘ Vocal Music : its Growth and Decay (with Musical 
Illustrations)” (Lecture II.). 

Society or ArtTs.—Monday, February 11, at 8 p.m. Cantor 
Lectures. ‘‘The Bearings of Geometry on the Chemistry of 
Fermentation,” by Mr. W. J. Pope. Four Lectures. Tuesday, 
February 12, at 8 p.m.—Applied Art Section. ‘‘ Recent Advances 
in Pottery Decoration,” by Mr. William Burton. Mr. Charles H. 
Read, Keeper of the Department of British and Medizwval Anti- 
quities, British Museum, will preside. Wednesday, February 13, 
at 8 p.m.—‘‘ Arsenic in Beer and Food,” by Mr. William Thom- 
son, F.I.C. Professor Henry E. Armstrong, Ph.D., LL.D., 
F.R.S., will preside. Thursday, February 14, at 4.30 p.m.— 
Indian Section. ‘‘The Greek Retreat from India,” by Colonel 
Sir T. Hungerford Holdich, R.E., K.C.LE., O.B., late Survey of 
India. The Right Hon. the Earl of Hardwicke will preside. 

















to | (This meeting will be held at the Imperial Institute, South Ken- 


sington.) 

Tue SANITARY InstITUTE.—Wednesday, February 13, at 8 p.m., 
at the Parkes Museum, when a discussion will be opened on 
“The State of our Streets,” by Mr. Thomas Blashill, F.R.1.B.A. 
The chair will be taken at 8 p.m. by Sir Alexander R. Binnie, 
M. Inst. O.E. 
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NAVAL LESSONS FROM AMERICA. 


THE annual report of the Chief of the United 
States Bureau of Steam Engineering is a publica- 


2| tion that British engineers may read with interest 


and regret—interest for the matter contained, 
regret that we have no like record. Our older 
methods of naval administration have traditions of 
secrecy which the public interest does not warrant. 

The expenditure of the Bureau, estimated for 


33 | the fiscal year—ending June, 1902—is under half 


a million sterling (2,256,762 dols.), of which about 
half is spent in labour. The total does not seem 
large, considering the position of importance the 


**) American Fleet is now taking among the Navies of 


the world. Admiral Melville, the professional 
chief of the Bureau, does not hesitate to point out 
the defects in administration with characteristic 


,| frankness. Again we say it is a pity our own 


Engineer-in-Chief has not the same power of making 


= his voice heard. The report points out the danger 


of a failure in the supply of those young engineers 
who should provide the talent required for con- 
tinuing the work of the Department ‘‘in its most 
effectual spirit, and make the future record one of 
increasing progress.” What that work is we gain 





some idea from the report. 





There is ‘‘a flood of detailed drawings, amounting 
to several thousands during the year, constantly 
— from the contractors, in which are sub- 
mitted the expansion of the various parts of the 
general desi 
construction.” 


of the machinery of ships under 
These have all to be approved 
by the Bureau. For a single battleship—the 
Kearsarge—there were 595 separate drawings of 
the machinery. Many of these were submitted 
more th.un once; and, indeed, the 595 drawings 
only represented the approved plans, and not those 
which were discarded or needed alteration. All 
these had to be carefully studied by the technical 
members of the staff; and, as on their decision 
rests the success of the vessel, no hasty or per- 
functory discharge of the duty can be permitted. 
Admiral Melville, like all good chiefs, is proud of 
his staff. ‘‘I canassure you,” he says, in addressing 
the Secretary to the Navy, ‘‘ that the wonderful 
immunity from casualty in the engineering 
department in the vessels of the regular Navy 
is, in a t. degree, the result of the extra- 
ordinary ability exercised in the designing rooms 
of the Bureau.” Of this manifestation he 
selects one instance, not without interest to 
us at the present time. ‘‘Some years ago,” he 
says, ‘‘the Department was urged with no little 
pressure to adopt the Belleville water-tube boiler 
as a standard for the new ships. The Bureau 
opposed the innovation wholly upon a close exami- 
nation of the designs, criticising the very defective 
features which in later years have made conspicuous 
the comparative inefficiency of this type over the 
puey straight tube non-screw-joint type for which 
have given continuous and urgent preference.” 

No doubt the Department over which Admiral 
Melville presides is ‘‘ to be congratulated,” as he 
claims, ‘‘upon the conservative gare it has 
given to the change in the boilers of naval ships.” 
For America that is well enough, and we have 
reason to believe that at our Admiralty, also, 
difficulties in working the Belleville boiler were 
foreseen. Unfortunately, the passages of the 
report will be seized upon by those who delight 
to vilify our own Admiralty engineers, and they 
will be quoted, or misquoted, after the manner 
of such disputants. It would be well, however, 
for the critical British public to remember 
that the Royal Navy stands on a different 
footing from that of other Navies. What they 
can afford we cannot. To the United States 
a powerful Navy is more or less an ornament ; to 
Great Britain it is a necessity of existence. The 
United States Bureau of Steam Engineering can 
afford to wait, to risk their ships being, for a time, 
a little slower, or in some other way a little less 
efficient. With her vast self-contained territory 
the United States might be cut off from the rest 
of the world—not, of course, without suffering, but 
without fatal disaster. Her distance from the 
other great military Powers, together with the 
spirit and patriotism of her citizens, renders in- 
vasion impossible. Soit was that Admiral Melville 
and his colleagues could continue to use shell boilers 
until experience had matured in other countries, 
and by that experience they have profited. 

No less credit is due to the United States 
Department for the sagacity displayed. As the 
report says: ‘‘ Instead of having been encumbered 
during the last war with ships powered with a 
type of boiler necessitating a specially-trained force 
even for its safe operation, the most effective 
vessels had either retained the Scotch boiler, or 
possessed the simple straight-tube Babcock and 
Wilcox boiler, and remained free from any real 
danger of becoming hors de combat by reason of a 
lack of a completely experienced fire-room manage- 
ment, or the sudden failure of delicate and intri- 
cate special apparatus connected with the steam 
generators.” 

All naval engineers will agree with the report 
in condemning ‘ delicate and intricate special 
apparatus” whenever it can be avoided; and 
screwed joints are doubtless a source of danger. 
When the Admiralty had to adopt the water-tube 
boilers, they had to take what offered. They found 
the Belleville boiler installed in France, and had 
no time to make experiments or wait upon 
invention. We have profited since, as the rest of 
the world has, by our experience, and we may hope 
that our own Navy will not lag behind the Fleets 
of other Powers in adopting what is most to be 
desired in the future. 

The danger of the waiting policy—the ‘‘con- 
servative approval,” of which Admiral Melville 
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speaks—is so insidious an argument that against 
it we can hardly guard ourselves too strongly. 
It is so specious. ‘* Wait a little, a couple of 
years or so, and we shall see something still better 
follow this better thing ; and so we may save our- 
selves many thousands of pounds.” It is, indeed, 
an argument that has too often been listened to in 
England. We used to delay the completion of our 
warships for just such a reason ; and in the mean- 
time left the country so much more open to attack. 
We have used the same argument in regard to 
electrical matters. ‘‘Let us wait and see what 
the Americans do; let them pay for the experi- 
ence.” This has been said more than once in 
public ; and now we see American engineers taking 
enormous fees—which no one should grudge—for 
American advice, and American electrical machinery 
coming into the country in a way never before 
known ; and this because America had the first 
experience. No doubt this latter state of affairs 
was largely due to foolish legislation, but it well 
illustrates the danger of getting behind, either in 
military or industrial warfare. 

If finality could be seen ahead—say in a year or 
two—there might be something to say in favour of 
waiting, though even then it would be a dangerous 
policy for us. But there is no finality in engineer- 
ing; and the water-tube boiler placed in the 
American ships to-day will be out-classed long before 
the vessels have run their course. In the mean- 
time Admiral Melville has been remarkably suc- 
cessful with his ships. He can afford to wait: we 
cannot. 

Another section of the American report which 
has an interest for British naval reformers comes 
under the heading of ‘‘ Consolidation of Bureaus.” 
A demand has been put forward in the United 
States, and the same idea has been mooted in Eng- 
land, that the professional staff of the Navy Office 
should be combined in one department to be known 
as the ‘‘ Bureau of Ships.” Admiral Melville has 
had many years’ experience of naval administration, 
and it will be profitable to hear his opinions. It 
may be said at once that he is opposed to such a 
scheme of consolidation. He points out that in 
every large shipbuilding establishment there exists 
amore complete system of separation of special 
branches than in the American Navy. Nominally 
there is a head, but no pretence is ever made by 
that head of possessing expert knowledge regarding 
all branches. Frequently, he says, the head is not 
a technical expert at all, but simply a good 
general manager. Every tendency is to increase 
specialisation in work. The Secretary of the 

nited States Navy recommended to Congress in 
his last annual report that the Bureaus of Repair, 
Steam Engineering, and Equipment, should be 
amalgamated, and Admiral Melville does not hesi- 
tate to differ from the opinion of his political chief. 
Remembering that the report under consideration, 
in which these views are expressed, is printed and 
circulated widely throughout the States, such inde- 
pendence would be looked on in this country as a 
species of mutiny ; and certainly no English Engi- 
neer-in-Chief could publicly say to the First Lord 
of the Admiralty what Admiral Melville says to the 
Secretary of the Navy, without first resigning his 
position. In any case such a course would here be 
considered a public scandal, and most people would 
declare the business of the country, to say nothing 
of the discipline of the Navy, could not go on under 
such conditions. 

We do not find, however, any loosening of the 
roots of society following this procedure in America. 
The Secretary of the Navy—the equivalent to our 
First Lord of the Admiralty—finds it possible to 
carry on his duties, even though every one is not 
thought to be in agreement with his policy ; and 
Admiral Melville, having registered his opinion, 
can carry out his duties, even if they sometimes 
clash with his own convictions. That appears to 
us an honest and sensible course of procedure. 

**Your impression that the work of the three 
Bureaus,” the Chief Engineer-in-Chief says to the 
Naval Secretary, ‘‘is an integral work is certainly 
not gained by a close examination of the character 
of their separate specialities.” The report goes on 
to point out that the Navy Department is in itself 
a ‘‘ Bureau of Ships,” the head of which is the 
Secretary of the Navy, who makes no pretence of 
having expert knowledge in any branch of the 
work. The impossibility of one man possessing 
the combined education and ability to be an expert 
in all branches is pointed out to the Secretary. 
** A life-long study of any one mechanical art is 


needed to secure eminence and utmost proficiency 
in it.” In other words, the expert engineer 
cannot hope to be an accomplished naval archi- 
tect, nor can the trained naval architect be a pro- 
ficient engineer. The single official in charge of 
the dual department would therefore be “ but a 
second Assistant Secretary of the Navy.” The 
‘*combination would not be real, and the only 
effect would be to humiliate the chiefs of the 
Bureaus by destroying their nominal integrity, 
and the pride they feel in preserving it.” ter 
on the report says: ‘‘ Ships of war are of such con- 
struction that it would not be safe to trust their 
design to any one man, with the prospect of his 
carrying out thereon his particular fads and ex- 
periments.” 

In our own Navy there is very little danger from 
the course referred to in the last sentence. The 
constructive and engineering departments at the 
Admiralty have for their chief the Controller of 
the Navy, a naval officer who is now one of the 
Board of Admiralty. The design of a warship, so 
far as military purposes are concerned, is in the 
hands of naval officers. The professional staff, 
the constructors and engineers, are responsible to 
the Board, through the Controller, for technical 
matters within their respective provinces. Whether 
it would be possible to find a man capable of exer- 
cising intelligent and effective supervision over the 
whole construction of the ship is a matter upon 
which only conjecture can be offered. To usit seems 
that the chief danger that arises in connection with 
our system of Admiralty management comes from 
the absence of real responsibility on the part of any 
one official, naval or civil. The Controller is in 
office for a short time only. He is unacquainted 
with matters in which he rules ; he is not, for some 
time at any rate, even acquainted with the routine 
of his office, and he is, therefore, in the hands of 
his subordinates. The whole machinery of Ad- 
miralty and dockyard management is old-fashioned 
and out of date, and such success as is achieved in 
these times of naval peace, that have lasted nearly 
for a century, is due to the able men who have 
served the country, and in spite of the system. 

Another matter to which Admiral Melville refers 
at some length, and which is also of unusual in- 
terest to us, is the position of naval officers. It 
will be remembered that in the United States Navy 
the ‘‘line” and engineer officers have been amal- 
“ooageo by an Act of the Legislature. The scheme 

as not worked to the expectation of those who 
were mainly instrumental in bringing it forward. 
‘* Another year of experience under the provisions 
of the ‘Personnel Bill,’” says the report, ‘finds 
the status of steam engineering interests in the 
Navy even less fully protected, and the number and 
condition of the force for their control even less 
satisfactory than when I made my last annual 
report.” 

e truth appears to be that the arrangement does 
not, as the report puts it, ‘‘ properly materialise.” 
Either the scheme was a setae, or the proper 
course has not been taken to carry out its intent ; 
and though Admiral Melville is free to acknow- 
ledge that the events of the past year have brought 
only discouragement, he is convinced that the result 
is due to the latteralternative. ‘‘ The cause of dis- 
couragement,” he says, ‘‘is notin the scheme itself, 
but in a lack of full appreciation, on the part of 
the Department, of the urgency of the need for 
haste, not only in providing the fullest opportunity 
for the acquirement of practical engineering know- 
ledge on the part of the younger officers of the 
former line, but in enforcing their embracement 
of this opportunity.” 

It is satisfactory to learn that it is the Depart- 
ment that is to blame, and not the officers. A 
scheme which amalgamated the line (or, as we 
should say, the executive) and the engineering 
branches, would naturally lead to a dearth in the 
numbers of the latter if any of them were diverted 
to deck duties; for it takes time to make 
an engineer. As the number of engineers was 


it will only be by younger men coming forward 
that the ranks will be filled. Having abolished the 
purely and exclusively engineering branch, it seems 
to us that it is evidently the duty of the governing 
authorities to see that officers coming forward are 
instructed as engineers, otherwise the Navy must 
suffer. Doubtless men will specialise after a time, 
being sorted out by a process of selection, and if 
there is too great a disposition to prefer the bridge 





to the engine-room, it would seem a wise policy to 





altogether beneath the needs of the service before, |. 


offer greater inducements, in the shape of more 
rapid promotion to higher rank, and, therefore, 
more liberal pay, with perhaps earlier retirement, 
to those who embrace a less attractive side of the 
profession. 

In the Royal Navy no effort has been made to 
grapple with this question; which is one of the 
highest importance. Within the last few weeks an 
animated discussion on ‘‘ The Training of Naval 
Ofticers”” has been going on in the Times, in which 
it would almost seem that half the Admirals of the 
Fleet have been taking part. To read the letters one 
would think we were back in the beginning of the 
last century, before ever a steam engine had been 
placed in a British man-o’-war. Whether mathe- 
matics, or Roman law, or French, or German, 
should be most taught has raised all manner of 
opinions ; but whether a naval officer should know 
the difference between an engine and a boiler seems 
to be a matter of profound indifference. It is an 
indifference for which we should pay dearly, if 
ever we were to engage a hostile fleet provided 
with officers more intelligently trained, on anything 
like equal terms. 








MULTIPLE SPARK TELEGRAPHY. 

Our Notes columns of January 11 contained a 
somewhat meagre account of a lecture, in which 
Professor Slaby, of Charlottenburg - Berlin, had 
demonstrated very remarkable progress in the 
domain of wireless telegraphy. the ecturer dealt 
with the whole problem of wireless telegraphy in 
such a simple, clear manner, that we do not 
hesitate to place the fuller information that has 
since become available before our readers. 

As we pointed out, Professor Slaby uses the 
name ‘‘ spark - telegraphy” by preference, and 
that term has, in Germany, indeed, almost con- 
quered the other denominations—wireless, etheric, 
wave, or radiation telegraphy. The spark is so 
far, at any rate, the characteristic feature ; for 
the radiations of the peculiar order which we 
utilise for this peculiar kind of telegraphy are 
always produced by sparks. The ether enters into 
all electric phenomena, and waves are necessary 
for every kind of telegraphy and telephony. To 
present the problem of electric radiations, whose 
demonstration we owe to Hertz, in its simplest 
garb, Professor Slaby made the sparks of a small 
induction apparatus strike a wire. Parallel to this 
wire, at a distance of about a yard, he stretched 
another wire. The two wires were in no way con- 
nected. Yet they both shone in the dark, and sparks 
two inches long could be drawn from the second 
wire. The sparks are harmless, on account of their 
enormous frequency. The discharge, we know, is 
oscillating, and, in the actual case, gave rise to 
5,000,000 current alternations per second; a few 
thousand pulsations would be very disagreeable to 
bear. If the wire is placed on a sensitive plate, we 
notice that the luminescence is strongest at the free 
end of the wire, and least marked near the point 
where the spark struck. It looks as if the free end 
formed a potential loop with regard to the electric 
waves, and the other end a node. 

A steel wire, fixed in a vice, offers an analogy. 
When it is set in vibration, the free end shows the 
maximum amplitude. If we bend the wire to a right 
angle with equal arms, grip the angle by its vertex, 
not too tightly, and set the one arm in vibration, the 
waves will pass through that vertex node into the 
other arm, and the latter will vibrate like the 
former, provided they are of equal length. If we 
take a wire, six times as long as the one free arm, and 
bend it twice at right angles, as Fig. 1 indicates, 
the vibrations will pass from the arm a through the 
nodes 1, 3, 5 over to the other free arm b. If the 
lengths are not properly chosen, the corners will 
not be nodes, and the propagation of the waves 
will be disturbed. We recognise that b will be a 
good receiver for waves from a, if either of them is 
one-quarter of the horizontal: part of the wire which 
represents the length of a full wave. 

When a is the transmitting air wire, and b the 
receiving air wire, the electric waves produced in 
a will best be reproduced in b, if a = b = one- 
quarter the respective wave length. We know how 
to produce waves of definite length. In order to 
signal by the aid of sparks, we only need means of 
rendering the waves in b visible. Real sparks 
cannot be drawn when the distance is, say, 100 
miles, instead of a yard. Yet we obtain minute, 
though not directly visible sparks, when we 





apply a coherer, a Branly tube, containing some 
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metallic filings. These sparks, Professor Slaby 
believes, oe metallic vapours, which are re- 
psc dg and cake or frit the metallic particles 
together for the moment ; hence the German term 
‘* fritter ” for coherer. 

The question is now: Where should the coherer 
be placed? From what has been said, we might 
expect: At the free end of the receiving air wire, 
that is, at the top of the wire, because there the 
wave amplitude is greatest. That would be most 
inconvenient, if not impossible. What we have 
generally done so far is, we have insulated the air 
wire, attached the coherer to the lower extremity 
of the air wire, and earthed the other pole of the 
coherer. But coherers have a very high capacity— 
Professor Slaby measured almost one microfarad in 
one instance—which means that the lower end of 
the air wire forms a vibration-node, at which we 
cannot expect vibrations of sufficient amplitude to 
produce noticeable effects. If we had to deal in 
each case with waves strictly of one particular length, 
all wireless telegraphy experiments should fail for 
this reason, unless the wire has just the correct length 
of }\. That they often succeed is, on this line of 
argument, due to the circumstance that we have 
always several superposed waves of different lengths, 
like the note and itsovertones. And thag they fail 
so frequently, and that wireless telegraphy appa- 
ratus prove so capricious, would find its natural 
explanation in the features just pointed out. 

A node is not the point at which we can observe 
the effects, but we can transmit waves through 
nodes. We need only attach to the node another 
wire of the same length as the air wire, to get the 
maximum effect at the free end of the latter wire. 
If that second wire had also to be stretched in a 
straight line, the apparatus would become very 
cumbrous. That is not necessary, fortunately ; 
the second or extension wire—we will adhere to 
this latter term—may, in fact, form a large size 
coil. This improved apparatus will only respond 
to its own particular waves, and divert all other 
waves into the earth. . We have thus, toa certain 
extent, solved the problem of syntonising or tuning, 
and can prevent episodes like that to which the 
lecturer alluded—that the German Fleet approach- 
ing Shanghai received all the signals which the 
British warships in the port were exchanging. But 
we appear to be further than ever removed from 
the realisation of multiple spark telegraphy. Yet, 
if we make the air wire es the extension wire, 
together equal to one-half wave-length, then the 
earthed point, as will further be explained, need 
no longer be the centre of the whole wire length, 
but may be another point. That signifies that the 
air wire, which ought to have the length of one- 

uarter wave, can be used for other waves, provided 
that the whole wire-length represent one-half the 
respective wave-length. In other words, we use 
the same air wire to respond to different waves, 
coming from different distances, which, by the old 
methods, would each have required a special air 
wire of definite length, simply by altering the 
length of the extension wires for each of the 
receiving apparatus. 

This gives the possibility of multiple telegraphy. 
For example, an air wire, 40 metres in height, 
would (chiefly) respond to waves of 4 x 40 = 160 
metres. To make that same wire useful for mes- 
sages, which would require an air wire of 200 
metres, we join an extension wire of 60 metres 
length, so that the whole length is 100 metres, 
half of 200 metres. In this way we can join 
several receivers, each tuned to its own wave and 
each with its own length of extension wire, to one 
air wire and receive simultaneous message from 
different directions and distances. 

The arriving waves are feeble and are intensified 
by Slaby’s multiplicator. This is a coil of peculiar 
shape and mode of winding, which plays the parts 
bo'h of an electric transformer and of an acoustic re- 
sonator ; it does not contain any secondary wires, 
however, and is fixed between the extension wire and 
the coherer. The theory of this multiplicator, whose 
method of winding was not explained, is not yet 
established. Professor Slaby believes that the 
sense of the induction is reversed in some of the 
turns and that a phase-lag is produced. The mul- 
tiplicator diminishes the velocity of the electric 
impulses and increases their tension ; if it is joined 
to the wire of the first experiment mentioned, very 
much longer sparks can be drawn. The multipli- 
cator effects a further sifting of the oscillations of 
all superposed waves of other than the principal 
frequency, and in this respect the description re- 








sonator would fit better than the term multipli- 
cator ; but the mens effect is more important. 

We finally come to the production of waves of a 
definite frequency to be transmitted. We might 
have commenced with this part ; but it is the least 
novel feature of the research. To travel a long 
way, the waves should be of high tension and large 
quantity ; we want a considerable amount of oscil- 
lating energy. Instead of a single transmitting 
wire, Professor Slaby applies an earthed ae in 
which a condenser K is inserted, as illustrated in 
Fig. 2. During the charge the whole loop is 
utilised ; during the discharge, that is, for the real 
production of the spark and its oscillations, only the 
vertical air wire K C. The length of the oscillating 
waves, and thus their frequency, depends entirely 
upon the length of K C and upon the capacity of the 
condenser, and can be tuned to will. The coil 
C D, which is purposely selected out of tune, pre- 
vents the oscillations from rushing down to earth 
through the wire D E, which is not supposed to 
affect the discharge phenomena at all. 

This transmitting device was employed in the ex- 
periments of which our Note gave a preliminary 
account. The transmitting wire of the one station 
started from a window, and was held by a mast 
50 ft. in height, erected on the building of the 
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Technical College of Charlottenburg, but other 
parts of the building partly masked the wire. The 
distance between this transmitting station and the 
receiver was 2.5 miles (not 25; the decimal point 
was accidentally omitted on page 52 ante). The 
other transmitting station at Schoenweide was simi- 
larly arranged ; the distance is 9 miles ; in either 
case the waves had to travel across the houses and 
chimneys of Berlin. A separate receiver had been 
fitted up &t the receiving station for each trans- 
mitter, and each receiver ad its own extension coil. 
Both receivers were joined to the lightning con- 
ductor of a smoke-stack, which answered as air 
wire. It was obviously a bad air wire; for such a 
lightning conductor is, by its iron stays, fixed in 
the chimney, partly earthed at many points, whilst 
it should be earthed at one point only. But a 
special air wire cannot be erected in the midst of a 
metropolis for the benefit of one lecture, and the 
whole apparatus answered well enough to demon- 
strate the high value of the new device. The pro- 
blem of multiple spark telegraphy, based upon the 
rinciple of electric syntony, appears thus to have 
ron solved. Mr. Marconi claims to have been 
equally successful; but we have nothing beyond 
newspaper paragraphs to that effect. A year ago, 
Professor Slaby almost despaired of success. But 
the problem had fascinated him like it had many a 
scientist ; and we need hardly point out that Pro- 
fessor Slaby was not guided by the simple analogies 
by which he elucidated his researches. 
He followed theoretical lines and arrived at the 


formula T=4 \ © LG, in which C is the capacity in 








electrostatic measure, L the self-induction in 
electromagnetic measure, both referring to the 
whole transmitting system, and T the reciprocal of 
the frequency. or large lengths of wire, which 
alone concern us practically, this formula be- 
comes A = 4/1, wave length equal four times the 
length of the air wire. The proximity of the earth, 
however, modifies this simple relation as it in- 
fluences the capacity ; a slight inclination of the 
air wire makes itself felt. Yet the further 
researches of Count Arco, whose very valuable 
assistance Professor Slaby was anxious to acknow- 
ledge, prove that the relation is of practical im- 
portance. If the waves emanating from the air 
wire meet a second parallel wire of equal length, 
alternating potentials are called forth in this second 
wire which follows the same harmonic law. 

If the receiving wire D OC, Fig. 3, is provided 
with an extension C E of equal dimensions and 
free of induction, a node will be formed at C, as 
was stated above, and this node may be earthed. 
If the receiving wire D C is smaller than the 
transmitting wire B, Fig. 4—that is, less than one- 
quarter wave-length—the wave amplitudes at the 
wire ends D and E can only then be equal, when 
the whole length D C E is half a wave-length. A 
node will form at G, in the middle of the wire, 
and earthing at C will be of little influence. When 
the receiver consists of a double wire, Fig. 5, with 
free ends at F and KE, then there will result the 
same oscillations in C D and G B on the one hand 
and in C E and G F on the other hand, with nodes 
at C and G, and with loops at the other four points. 
A spark-micrometer, inserted between F and EK, 
marks no phase difference between these free 
ends. But when we join, Fig. 6, a further exten- 
sion to E, such that E J represents half a wave- 
length, then a phase difference of 180 deg. will 
appear between E and J, and the spark-micrometer 
between J and F will give sparks almost twice as 
long as when painless between F and the earth. 
The arrangement of Fig. 6 thus permits to double 
the potential, taken to the coherer, and further to 
make the coherer independent of the earth, and 
also of atmospheric electricity. The latter point is 
very ——. since static atmospheric charges 
frequently interfere with spark ra ance Tag The 
receiver for the Schoenweide signals consisted of 
part of the device which Fig. 6 represents. The 
wire portion H G F was, however, left out, 
so that only the simple wire D C E with the 
extension E J remained ; the coherer was inserted 
between E and J. This arrangement was due to 
Count Arco, The apparatus was not earthed at all. 
This is noteworthy ; for it has often been main- 
tained that some conduction through the earth is 
indispensable for wireless telegraphy. 

The investigation, in which the German Naval 
Secretary takes a direct interest, will be continued 
with the support of the Allgemeine Elektricitiits- 
Gesellschaft. 





TRADE OF STRAITS SETTLEMENTS, 

Tue Straits Settlements form a convenient stop- 
ping-place between India and the Far East, and are 
interesting from their early connection with Britain. 
Their position renders them important, and al- 
though probably their trade will not become great, 
still there are features connected with it which 
should not be lost sight of when we are noting the 
factors which affect our interests in the Far East. 

From latest report issued by the Colonial Office, 
we learn that the revenue for the year 1899 
amounted to 5,200,026 dols., showing an increase 
of 128,745 dols., as compared with that of 1898, 
and of 879,819 dols. as compared with that of 1897; 
and the Colony is in the happy position of having 
no debt. The currency of the felony consists of 
Mexican and British dollars circulating at equal 
value, and the Government currency notes. Formerly 
the Japanese silver yen circulated in the Colony, 
but it was demonetized in April, 1899, on the ex- 
piration of the three months’ notice given in the 
previous December. 

During the year 1899 trade was profitable to im- 

rters, and it increased both in bulk and value. 

rices of manufactured imports were generally 
higher towards the last half of 1899, and the prin- 
ei articles of export showed enhanced annual 
values of from 20 to 70 per cent. Trade with gold 
standard countries rose 16 per cent., the greatest 
increases being in imports from silver countries, 
and in exports to gold countries. 
The aggregate trade— inter- settlement trade 
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excluded—for 1899 was: merchandise 462,136,000 
dols., specie 60,854 dols., showing an increase of 
over 16 per cent. in value. The value of imports 
increased by over 33 million dols. or 13°4 per cent., 
the total amounting to 246} million dols., or 24}I. 
million sterling. The value of exports of merchan- 
dise from the Colony increased by 31 million dols., 
or 16°9 per cent; the total export trade in 1899 being 
nearly 216 millions dols., or 211. million sterling. 
The trade is of a very miscellaneous kind. 1m- 
orts of manufactured textiles generally increased, 
ut a decline occurred in the value of cotton piece 
goods. Manufactured metals in nearly every class 
display advances, but a falling-off in the value of 
telegraph materials imported reduces the favourable 
balance. Hardware and ironware, steel, tin-plates, 
corrugated iron, zinc, tools, machinery and copper- 
ware, exhibit conspicuous increases. Home manu- 
facturers failed to comply with orders for machinery, 
being unable to cope with the business offered. 
Machinery imports from Europe and America to- 
gether are valued at 90,000/., of which 75,000/. 
came from the United Kingdom, the balance being 
equally divided between the Continent and the 
United States. European imports of hardware and 
iron-ware valued 200,0001. ; 115,000/. coming from 
the United Kingdom, over 80,000). from the 
Continent, and the balance from the United States. 
Iron bar and nail rod European imports were valued 
at 50,0001., of which over 40,0001. came from the 
United Kingdom, and the balance from the 
Continent. The whole of the corrugated iron trade, 
valued at 47,000/., is with the United Kingdom. 
Tin plates, coming almost entirely from the mother 
country, are valued at nearly 65,000/. In the nail 
trade the Continent sent goods to the value of 
24,000/., out of a total of 27,0001. Zinc sheathing 
is largely imported from the Continent. Telegraph 
cables and materials imported from the United 
Kingdom fell from a value of 208,000/. to 77,000I. 
Miscellaneous manufactured goods exhibit increases 
generally. Explosives under various names, which 
are classified as dynamite, continue to arrive in 
large quantities from Germany. The Germans are 
obtaining a hold of the trade in chemicals. A con- 
signment of artificial indigo, the products of the 
Badische Aniline and Soda Works, of Ludwigs- 
hafen, may foreshadow the extinction of an im- 
portant local industry. The cement trade is gradually 
passing into the hands of the Continental traders. 
At one time, the Continental imports fluctuated be- 
tween a ninth and a fourth of the amount received 
from England, but in 1899 Continental imports 
actually exceeded those from the mother country. 

Coal imports exceeded those of previous years : 
45,000 tons more were received from the United 
Kingdom. Japan steadily retains her hold of this 
trade, having sent 281,000 tons, an increase of 
18,000 tons, and more than half the total import. 
Imports of both Bengal and Australian coal were 
smaller, the last-named class having been shipped 
to other Eastern ports direct. A reduced amount 
of Borneo coal was also imported. Liquid fuel 
from Dutch Borneo was brought in to the extent 
of 24,000 tons, and it is probable that trade in 
this fuel will show considerable expansion in the 
near future. Petroleum consignments increased 
from all places except Sumatra; supplies from 
Burma being double the 1898 figures. ft is note- 
worthy that the importation in cases and tins of 
Russian oil from Batoum has been entirely super- 
seded by consignments in bulk. There is con- 
siderable trade with Hong Kong, Siam, Dutch 
Indies, China and Japan, but into details of that 
it is not necessary to enter, as it is chiefly of local 
interest. 

The Post Office is well organised, and does an 
increasing business in its various departments. 
The Government also owns the telegraphs in 
Penang and Province Wellesley, and also the in- 
land telegraphs at Malacca, which are all connected 
with the Government lines in tae Federated Malay 
States. The cables beyond tha settlement which 
forms the Colony belong to the Eastern Extension 
Telegraph Company. The Government telephone 
lines in riggs are maintained and worked by 
a company. In Penang, Province Wellesley, and 
Malacca, they are worked by the Government. 
Three hundred and nine miles of wire are open, 
which are the property of the Government. The 


first railway in the Colony, from Prai- to Bukit 
Mertajam, being the first section of the line through 
Province Wellesley to join the Perak railway 
system, which is being constructed by the Fede- 
rated Malay States Government, was opened by 





the late Governor, Sir C. Mitchell, on June 28. 
Though the section opened is under seven miles in 
length, a large passenger traffic was at once deve- 
loped, the numbers carried during the remaining six 
months of the year being 104,704. The long-pro- 

sed railway from the town of Singapore to the 

traits, dividing the island from Johore and the 
Peninsula, was approved by the Legislative Council, 
and is now under construction. 

German trade flourished during the year, and a 
fleet of eleven steamers trading to Siam, Borneo, 
and Hong Kong, with an aggregate tonnage of 8621 
tons, was transferred from the British to the 
German flag as feeders of the German mail line 
from Hamburg to China. This large German mail 
line also commenced running its boats fortnightly 
instead of monthly, and far larger and finer boats 
than the Peninsular and Oriental use on their 
Eastern section were placed on the line. The 
growth of German shipping in the Far East is one 
of the most significant — of the times, and 
seems to point to a great development of German 
trade in that part of the world in the near future. 





QUICKSILVER. 

Last year’s supplies of quicksilver show a rather 
Peri falling-off as compared with preceding 
years. The receipts into London from Spain were 
no more than 10,963 bottles against 45,729 bottles 
in 1899, and as the Italian, Austrian, and Califor- 
nian yields were in no single case in excess of the 
average, no compensation was found for this heavy 
drop in the contribution of the leading producer. 
The aggregate supplies, as estimated by Messrs. 
William Sargent and Co., were 58,000 bottles as 
compared with an annual average of 95,000 bottles 
for more than a decade past. It is explained that 
the smaller imports only indicate financial changes, 
not a reduced production—an explanation which 
itself calls for a little elucidation. The fact is that 
owing to the cessation of gold mining in South Africa 
consequent upon the war, the demand for quick- 
silver became seriously reduced, but the managers 
of the Almaden Mines of Spain, who give the cue 
as to price to all the other producers up and down 
the earth, were not any the more disposed to be 
conciliatory on that account. They mined for stock, 
and refused to sell their product at any reduction, 
knowing that under normal conditions the require- 
ments are well up to the supplies, and that with 
the resumption of operations in the Transvaal, they 
will be able to dispose of all the metal they hold 
pretty much on their own terms. As one trade 
authority observes, *‘ rigidity of holders in face of a 
diminished demand heshans the feature of the past 
year ;” in proof of which one has only to observe 
that the lowest price of Spanish was 91. 2s. 6d. and 
the highest 9/. 12s. 6d., whereas in 1899 the highest 
did not go beyond that of last year, while the 
lowest was 7/1. 15s. It would appear, however, 
that the actual degree of mining activity in 
Spain was less marked in 1900, because the 
Revista Minera places the output of the Almaden 
Mines at 30,612 bottles. This means that there 
was a decreased yield of about 15,000 bottles on 
the one year, but that Spanish producers still have 
close upon 20,000 bottles in reserve until an im- 

rovement in the demand enables them to set it 
oose without any weakening of their position. 
They are likely to meet with no trouble at the 
hands of other producers, because the available 
working deposits are not numerous, and because 
those who work them realise the power of the 
Almaden people to keep up the quotation for the 
whole trade. After Spain the largest producer is 
North America, which is credited with 26,000 
bottles for the past year, against 28,000 bottles in 
1899, 25,479 bottles in 1897, and 22,904 bottles in 
1891. The chief mines are the New Almaden, 
New Idria, Napa Consolidated, Etna Consolidated, 
Great Eastern and Altoona, in California. At one 
time their output exceeded that of the old Almaden 
in Spain, but, unlike the latter, the deposits 
decreased in value with depth. The Idrian deposits 
are reported to increase in richness at depth, but 
the average yield is not particularly handsome, 
being only 0.5 to 0.8 per cent., against 8 per cent. 
for the Almaden, 1.03 per cent. for the New Idria, 
in California. 

In the Australasian Colonies much attention is 
being paid to the occurrence of quicksilver. One 
and all are interested in gold mining, and the 
powerful affinity of quicksilver for gold, and the 
ease and efficiency of its application as a collector 





and saver, render it practically indispensable in 
this connection. Though chlorination and cyanida- 
tion processes are independent of mercury in their 
especial spheres, their application is comparatively 
limited—they are subordinate and subsidiary to 
ordinary amalgamation. Obviously, therefore, if 
the “‘ fluid metal” can be exploited in the Colonies 
on a commercial scale, present importations will be 
se The phecbirgnas Wales ee vn seneny of 
ines has just issued a. monograph, prepared b: 
Mr. J. E. Carne, F.G.S., who has reds good week 
already in connection with copper and other metals, 
dealing with the known deposits in this particular 
Colony. Mercury was found at Gudgegong, near 
Rylstone, just 60 years ago ; and at various times 
its occurrence has been reported from a number of 
localities—at the Diamond Mines, near Mittagong, 
on the Orara River road, and elsewhere; but even 
in those places which have stood the test of scien- 
tific survey, there has generally been little to 
give encouragement of ultimate success in the 
working. A company formed a number of years 
ago to work the proved deposits at Cudgegong 
found the cost of production too heavy to permit 
of a profit. But methods have improved since 
then, and an Adelaide syndicate has recently 
begun prospecting for the source of the cinnabar 
in this same locality. Mr. Carne writes that 
‘though cinnabar has not yet been specially iden- 
tified with any particular geological period or litho- 
logical formation, yet, according to the associations 
of many notable deposits, those of the Cudgegong 
Valley immediately surrounding the local deposit 
appear favourable. In close conjunction are sand- 
stone, conglomerate, shales, limestone, and intrusive 
me a oe Search is desirable in and near the 
imestone, because of the extensive association of 
this rock with cinnabar, particularly in Mexico; 
also at and near the junction of the igneous and 
sedimentary rocks, and particularly up the course 
of the Cudgegong Valley.” Samples of mercury 
ore have been taken from the Broken Hill pro- 
perties, and it is thought probable that there is 
plenty more in the Broken Hill lode if it can only 
be located. Quite recently cinnabar has been 
found on a branch of Corinda Creek, and two 
fair samples assayed give 0.26 and 0.30 per 
cent. respectively of mercury. Among promising 
deposits at present actually located are those of the 
Yulgibar mine, which are to be worked by a com- 
pany. From one portion of this property ‘“‘a 
workable quantity of ore, yielding from 0.5 to 1 
per cent. of mercury” is expected. But Mr. 
Carne is constrained to admit that ‘‘it is more 
than doubtful if the Yulgibar deposits could be 
attacked on a commercial scale as they now appear.” 
Altogether, a perusal of his work gives little hope 
of the establishment of any considerable quick- 
silver mining industry in New South Wales. In 
some of the other Colonies the prospects seem 
brighter. In Queensland there is a stretch of 
cinnabar country between the heads of Wild Bay 
Creek and Kilkivan. Several lodes are enumerated, 
the most important being the Queensland, which 
varies up to 7 ft. wide in places, and averages 4 to 
5 per cent. of mercury from the dressed ore. In 
the Prospecting lode cinnabar is said to be dis- 
seminated through the quartz. In Victoria, native 
mercury and cinnabar occur at Silver Creek, a 
western tributary of the Jamieson River, and a 
local syndicate has been producing on a small scale 
since August, 1899. The Ohaeawai deposits, in the 
Bay of Islands County, are the most promising 
discoveries in New Zealand. They are being 
worked by an English syndicate, and good accounts 
are given of their prospects in the near future. 
We are afraid, however, that in quicksilver our 
Colonies will never be of very much account, and 
that the world must continue for the present to 
rely mainly upon Spanish, and the other old mines. 








RAILWAYS IN JAPAN. 

WE have, from time to time, given an account of 
the development of railways in Japan, so that it is 
not necessary, meantime, to review their history 
from the period of their inauguration. The total 
mileage of both Government and private railways 
in existence at the end of 1899 was 3638 miles 
72 chains. The Table in the next column gives the 
comparative figures for the past six years. 

From an interesting article in the Keizai Zusshi 
we make a few notes bearing on the growth of 
railways in Japan, and on their present position. 

The first railway in Japan was that between 
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The Development of Japanese Railways. 











| | 
| Government Private 
At end of Rails. Rails. | Total. 

| miles chains; miles chains) miles chains 
1899 . 832 72 2806 0 | 3638 72 
1898 768 7 2652 13 | 3420 50 
1897 . 661 65 2287 5 | 2948 70 
1896 . | 681 62 1875 bs 2507 ll 
1895 593 22 1697 21 2290 43 
1894 | 580 69 1537 85 2118 24 

| 





Tokyo and Yokohama, a length of about 18 miles, 
and it was completed at the end of 1872. Fora 
considerable time progress was slow, and by 1881 
there were only about 100 miles of railway in the 
country. Gradually, however, a change of opinion 
took place, and as the Japanese students were 
trained to superintend the works, the construction 
rapidly developed, and the railway mania almost 
became as keen in Japan as it did in this country 
in the forties. The mania reached its climax in 1891, 
and the unreasoning speculation which took place for 
a time threatened to give the movement a set-back. 
The war with China to a certain extent saved the 
country from a decline in railway extension, as both 
the Government and the _— saw that the only 
way to enable Japan to hold her own in the new 
conditions which had arisen was by the develop- 
ment of her means of communication. For some 
time past, however, in consequence of the financial 
embarrassment that ensued as a result of the war, 
there has been a lull in the promotion of new enter- 
prises. Railways in Japan may be regarded as 
having developed through three different periods. 
The period from 1892 to 1887 belongs to the ex- 
perimental epoch, that from 1887 to 1897 was 
characterised by progress and extension, while the 
third period is one of solidification and settlement. 

At the end of last year, charters had been granted 
to companies for the construction of 1523 miles of 
new lines, involving an aggregate capital of 
80,940,000 yen. The writer of the article in the 
Keizai Kusshi estimates that a railway system of 
7000 miles would not be sufficient for the needs of 
Japan, and he has no doubt that the time will come 
sooner or later, for its consummation, although such 
enterprises are liable to be influenced by the vicis- 
situdes of the financial conditions of the country. 

It is difficult to ascertain the exact amount of 
funds invested in Government and _ private railways 
in Japan at present, but it is estimated that it is 
about 261 million yen, figures which show the 
position that railways now occupy in respect of the 
productive industries. In addition to these funds, 
there are, in the case of the Government railways, 
fixed working capital as well as. railway stores 
funds, while private companies have reserves, de- 
bentures, and special loans which must be taken 
into account, so that the aggregate cost of the rail- 
ways in Japan is something like 300 million yen 
(there are approximately 10 yen to the pound 
sterling). 

The cost of construction per mile has, of course, 
varied very much according to the nature of the 
district through which the railway passed. The 
following gives the average cost per mile of the 
principal railways in operation : 


Railways. Yen. Railways. Yen. 
Tokaido os .. 101,895 Hoshin .. oe 93,323 
On (South) .. .. 187,439 Osaka .. 73,297 
Hokkaido . 25,627 Nara .. £8,756 
Nippon.. f2,583 Chingoku -» 84,943 
Kinshin 85,834 Nishiwari -. 450,276 
Samjo .. 66,669 Kioto .. . 1483592 
Tanko .. 36,185 Kawagoye 14,474 
Kwansui 89,442 


One of the most important recent developments 
of the railway system in Japan has taken place in 
the island of Kinshin, as that island contains valu- 
able deposits of coal, and it is certain to become a 
busy industrial centre. Already shipbuilding at 
Nagasaki has made considerable progress, and the 
steel works at Wakamatsu are expected to supply 
the material needed for that industry. Moreover, 
the distance from China is so small that the vast 
resources of that Empire will be available 
when the means of communication have been 
improved. These considerations have caused the 
Japanese to pay special attention to the railways 
of Kinshin. The island has a population of 


6,000,000 of people and an area of 13,000 square 
miles, and the total mileage open to traflic is 383 
miles. 

The system is in the hands of three joint stock 
companies, the Kinshin, Hoshin, and Karatsu Rail- 
wey Companies, there being no Government-owned 
ine. 


The Kinshin Railway Company, with a 


capital of 30,150,000 yen in 607,000 shares, and a 
mating of 336 miles, ranks as the second private 
company in Japan. Its main line extends from 
| Yatsushino, in the south-west corner of the 
island, to the important port of Moji in the north- 
west, with several branches, the longest of which 
is that from Nagasaki, joining the main line mid- 
way between its two termini. At Moji the line 
connects by steam ferry, pending the reali- 
sation of the dream of Japanese engineers of 
bridging the Straits of Shimoneseki, with the 
Samjo Railway, which will very soon be completed 
for the whole of its length from Kobe to Shimo- 
neseki, and by it with the entire railway system of 
the main island of Japan. The line is well managed, 
and passing as it does through extremely pictu- 
resque scenery, is used more and more by pas- 
sengers, both foreign and native, not only in the 
island of Kinshin itself, but in travelling from 
Nagasaki to the north of Japan. The statistics of 
locomotives are instructive. The total number 
used on the line is 150, of which nine are of 
English, 50 of German, and 91 of United States 
(principally Baldwin and Schenectady) manufac- 
ture. Those of German. make are mostly of the 
smallest type, while those of the United States 
include 22 of the largest, each running on ten 
wheels. 

The Hoshin Railway Company was established 
in the year 1890, with a capital of 5,000,000 yen, 
since increased to 6,800,000 yen in 136,000 shares 
of 50 yen each, and a prospective mileage of 68 
miles, to connect with the termini of the northern 
branches of the Kinshin Railway and continue along 
the northern coast of the island. The total number 
of locomotives employed on the line is twenty, all 
of United States manufacture. The Koratsu 
Railway Company only received its charter from 
the Government about two years ago, and 
already its entire length of 27 miles has been 
practically completed. The line runs from the 
bay of Karatsu to a station on the Nagasaki 
branch of the Kinshin Railway, through a rich coal 
district, there being an unbroken continuation of 
highly productive mines along its entire length. 
Karatsu is already an important port for shipping 
coal, being the fourth in rank in that respect in the 
island, and there can be no doubt that a consider- 
able impetus will be given to it by this line which 
will, in conjunction with the Kinshin Railway, also 
afford facilities for the transport of the coal of the 
district to Nagasaki. While, therefore, its main 
object is the transport of coal, during 1899, 
447,923 passengers were carried by it, their fares 
amounting to 39,166 yen. The total number of 
locomotives used on the line is five, all of Swiss 
manufacture. This latter fact is a further proof 
of the excellence of Swiss mechanical engineers, due 
to the high-class training which they obtain. When 
they are able successfully to compete with the en- 
gineers of Europe and America in the supply of 
locomotives to Japan, it shows that a good system 
of education does much to neutralise the disadvan- 
tageous effects of geographical position. 





NOTES. 
THE VALUE OF AMERICAN COAL. 

Tue possibility of American coal being shipped 
to this country in considerable quantities cw 
it interesting to know what is its quality, and to 
what extent coal from different districts differs in 
calorific value and in steam-raising power. Accord- 
ing to a return issued to the members of the 
Mutual Boiler Insurance Company, of Boston, by 
Mr. R. S. Hale, engineer to the company, Poca- 
hontas coal and the best qualities of Cumberland 
have a calorific value of 15,800 British thermal 
units per pound of combustible; the combustible 
being 92} per cent. of the whole. Calling the 
value of this coal, as brought, 100, the comparative 
evaporative powers of various American coals are 
given by the subjoined Table : 


Pocahontas... 100 
Best Cumberland _... 100 
Average Cumberland 98 
New River eae 97 
‘Clearfield eet ae sie 92 
Pittsburg (Youghioheny) ... 89 
Ohio (Hocky Valley) es 82 
Nova Scotia ... abe 81 


Mr. Hale has also investigated anthracite steam 
coals, but it is not necessary to deal with those 
here, for they are not likely to be sent to this 





country, as steam users would probably be quite 





unable to deal with them, owing to lack of ex- 
perience and want of suitable grates. 


Pockwoop TRANSFORMED INTO COAL. 


An interesting case of a rapid transformation of 
se or lignum vite, into coal was reported 
y G. Arth, in the Moniteur Industriel. The pock- 
wood had been inserted in the bronze footstep of a 
12 horse-power Jonval Turbine, which was making 
112 revolutions per minute. The revolving mass 
weighed about 900 lb. The pockwood, on which 
the steel pivot of the shaft rested, was not under 
water, but it would always be wet. When the 
turbine had been running for six months, some 
repairs became necessary, and it. was observed that 
the pockwood had turned black in its upper 
portion: the wood was brittle, and the fracture 
strongly resembled that of coal; many fissures 
were noticed. The lower portion of the wood was 
not altered; dimensions are not stated. The 
black wood contained 2°74 per cent. of moisture. 
Dried in vacuo, it yielded on analysis: 3°9 per 
cent, of ashes, 4:86 of hydrogen, 69°76 per cent. of 
carbon, and the heating value of the dry material 
was found to be 7106 calories. The substance 
would thus occupy an intermediate position 
between lignite and coal. This transformation 
had been effected within the short period of six 
months, and the temperature could not have risen 
to any high degree. The change would, therefore, 
appear to be due essentially to continued friction 
of the wet wood. The author concludes, hence, that 
we need hardly believe in the long periods which 
geologists demand for the formation of our coal 
fields. That might beso. But the circumstances 
were certainly peculiarly favourable, and not of a 
kind as are likely to occur in nature, 


CRYSTALLISATION, 


An interesting review of Tammann’s theory of 
the fusion of a crystalline solid appears in a recent 
number of the Revue Générale des Sciences. This 
theory would seem to have a possible bearing on 
practical metallurgy. The question raised by 
Tammann was whether a crystalline solid could be 
reduced to the liquid state, without at one period 
of the transformation existing partly as solid and 
partly as liquid. When ice melts there is always a 
time, generally somewhat prolonged, in which the 
mass is partly ice and partly water. Similarly, 
when a liquid evaporates there is a period during 
which the mass is partly liquid and partly vapour. 
We know, however, that a liquid can be converted 
into gas or vapour, by a perfectly continuous process, 
without passing through an intermediate stage in 
which it is partly liquid and partly gaseous. To 
effect the change in this way, it is merely necessary 
to keep the liquid under a sufficient great pres- 
sure, and raise its temperature above a certain 
critical point. The pressure is then reduced 
to the proper degree, and the temperature lowered 
to its initial value, when the whole of the substance 
will be found in the gaseous state. Now, Tam- 
mann’s experiments, so far as they go, tend to 
show that there is nothing analogous to this in the 
change of a body from a crystalline solid to a liquid. 
With solids which are not crystalline, plastic fusion 
may occur ; but in the contrary case there is always 
a period during the change of state, in which one 
can definitely state that part of the body is crystal- 
line and the other part is liquid. This change 
from a crystalline structure to an amorphous one is 
commonly brought about by raising the tempera- 
ture of the body ; but Tammann’s experiments tend 
to show that the change from a crystalline to an 
amorphous structure may also be brought about by 
reducing the temperature, and the substance then 
becomes a vitreous solid like glass. As is well 
known, a homogeneous body of this nature fuses 
gradually by passing through a pasty state, and 
the passage from the solid to the liquid condition is 
therefore a continuous one. This tendency for a 
solid to lose its crystalline character with a reduc- 
tion of temperature is naturally a difficult one to 
observe, since the rigidity of the body, which in- 
creases as the temperature is lowered, tends to pre- 
vent such a change. The theory, however, leads to 
the conclusion that a body which naturally tends to 
crystallisation on solidifying could be prevented from 
doing so, by making the change of state occur under 
a sufliciently high pressure. Though there are difli- 
culties requiring further investigation, some facts in 
metallurgy seem to us to lend countenance to this 
hypothesis. Tammann’s own experiments, however, 
appear to have been made wholly on certain organic 
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salts ; and in several cases he has obtained definite 
evidence of this assumed tendency for bodies to 
lose their crystalline structure as the temperature 
is reduced. It should further be noted that on the 
same theory a metal will tend to crystallise if it 
is maintained at too high a temperature and at too 
low a pressure. 


American Pic-Iron Propvuction. 

In the flush of pride which followed the remark- 
able activity of the earlier months of last year, it 
was confidently anticipated that the output of pig 
iron for the United States for the whole twelve 
months would reach 15,000,000 tons. But, as we 
know, that activity was not maintained. The high 
range of values, the fulfilment of the more press- 
ing requirements, and the industrial disturbance 
which always accompanies a Presidential election, 
were deterrent influences, and the second half 
of the year saw a very marked falling - off in 
production. Even as it is, however, the aggre- 
gate for the whole year constitutes another record. 
Mr. James M. Swank, the general manager 
of the American Iron and Steel Association, 
whose figures are always to be relied upon, returns 
the total production as 13,789,242 tons, which com- 
pares with 13,620,703 tons for 1899. For the six 
months to June the output was 7,642,569 tons, and 
for the remaining six months it was 6,146,673 tons, 
as compared with 7,331,536 tons in the second half 
of the previous year. This bears out what we have 
said about the greater activity of the first half of 
the year, and further evidence of the same fact may 
be found, if wanted, in the statistics of furnaces in 
blast, 232 on the last day of the year comparing with 
283 on June 30, and 289 on December 31, 1899. 
With the turn of the year, as has been stated in a 
previous issue of this journal, there has been an 
increase again in the pig-iron production and an 
improvement in the general trade conditions, which 
justifies the belief that more furnaces will shortly 

e put into blast. But, for the present at least, 

there is nothing to indicate a revival at all com- 
parable to that ofa year ago; and if the large 
iron and steel manufacturers are not disposed to be 
conciliatory in the matter of prices, even the present 
rate of production is scarcely likely to be main- 
tained. However that may be, there is no dis- 
puting America’s supremacy as the leading producer 
of pig iron, and the leading producer of iron and 
steel goods. Great Britain is a long way behind, 
and —— contrives to keep in front of Ger- 
many. 
Kingdom as 8,821,000 tons as compared with 
9,421,436 tons for 1899, while Germany produced 
8,422,842 tons, of which 4,826,459 tons were basic 
pig, 1,612,664 tons forge pig, and spiegeleisen, 
1,487,929 tons foundry pig and 495,790 tons Bes- 
semer pig. It is true enough that in Germany 
there was considerable over-production as soon as 
the trade demand slackened off; but so there was 
in the United Kingdom, and the point for our con- 
templation is that Germany is now only 400,000 
tons short of our own production. 


THE Nippon YusEN AND Osaka SHOSEN 
KalsHas. 


The Nippon Yusen Kaisha, or National Mail 
Company, of Japan, recently completed .the fif- 
teenth year of its existence, and it is stated that 
the directors have arranged for the compilation of 
a history of the company, so that its rapid progress 
may more generally known. They have also 
decided that memorial cups shall be presented to 
the shareholders and promoters. The Japan 
Weekly Mail, in writing of this subject, said : 
‘*The Nippon Yusen Kaisha is now an institution 
of which Japan has reason to be proud, and the 
directors are well advised in taking these steps.” 
From the Japanese newspapers we gather that 
there is a probability of a great development of 
the Nippon Yusen Kaisha’s basiness. The great 
company’s affairs are said to be very prosperous. 
In addition to paying a dividend of 10 per cent., 
there is to be an extra dividend of 2 per cent. 
The ordinary reserve now amounts to 6 million 
yen, the reserve for the equalisation of dividends 
is 1% millions, to which about 1% millions will now 
be added, making a total of over 9 millions. Some 
of the largest shareholders are said to be urging 


that steps should be taken to turn this: large sum | M 


the company 


to better account, for which pu 
hinese waters by 


should extend its business in 


buying up the steamers of the China Merchants 
Steam Navigation Company, which can probably be 


timates give the output of the United} q°° 





obtained on reasonable terms. The idea is that 
the company’s capital should be increased by 10 
million yen, bringing the total to 31 millions, the 
increment being obtained by taking 5 millions 
from the reserves and by issuing new shares, which 
would be allotted to the present shareholders in 
the proportion of two new 50 yen shares to each 
holder of one old share, the sum to be called up 
on the new shares being 25 yen each. According 
to the latest report of the British Consul at 
Nagasaki, the National Mail Steamship Company 
posesses a fleet of 68 steamers, aggregating 121,277 
tons net to e, all ocean-going steamers, in- 
variably maintained and run with the highest 
degree of efficiency in. every respect. Five 
different lines regularly call at Nagasaki, in- 
cluding a weekly service to and from Shanghai, a 
monthly service to and from Australian ports, one 
which is very rapidly acquiring marked popularity 
with ngers to or from 5 and Australia, 
and lines to Vladivostock, to Newchwang and to 
Tientsin, also by Korean ports at fixed dates and 


SUBMARINE TELEGRAPH ENTERPRISE. 

THE traffic receipts of the Anglo-American Tele- 
graph Company, Limited, for the second half of last 
year showed a falling-off of 16,182/., as compared 
with the corresponding period of 1899. On the other 
hand, the working expenses increased to the extent 
of 3205/., so that the decline in the net profits was 
19,3877. The directors continue to follow their policy 
of placing 12,000/. in each half-year to the renewal fund ; 
after this had been done for the second half of 1900, 
a balance of 114,906/. remained for distribution upon 
the preferred ordinary, the ordinary and the deferred 
ordinary stocks. The preferred ordinary stock re- 
ceived its full 6 per cent. for 1900; the ordinary 
3/. 2s. 6d. per cent., and the deferred ordi 5s. 
per cent. for the half-year. In the second half of last 
year the renewal fund was charged with 882/. in respect 
of a new cable between Cuckmere and Havre. After 
this deduction had been made, the renewal fund stood 
at 848,068—12,000/. having been transferred to the 
fund from revenue, while interest on investments 
produced 12,075/. The expenditure made in the 
second half of last year for the repair of cables was 


short intervals, the two latter now acquiring a | 20,739/ 


large portion of the North China and Korean 
carrying trade, both of freight and passengers 
The two other mail lines of this company are 
from Kobe to British Columbia—a four-weekly 
service — and a fortnightly service from Yoko- 
hama to London and Antwerp, carried on by 
12 steamers of the largest class; the steamers of 
the first do not call at all ports on the Nagasaki 
district, and of the second only occasionally at 
Nagasaki on the homeward voyages from London 
to Yokohama. The Osaka Shosen Kaisha possesses 
a fleet of 72 vessels of the aggregate tonnage of 
54,313 tons, of which 20 are employed on foreign 
services, six of the latter being each over 2000 tons. 
The company maintains three services from Japan 
to Formosan ports, making, in the aggregate, seven 
trips each month, the steamers of two calling both 
at Moji and Nagasaki; one between Formosan 
wee and Hong Kong, a river service between 

hanghai and Hankow, and also services with 
North China and Korean ports, besides a large 
number of coasting services, both in Japan and 
Formosa. The capital of the company is 11,000,000 
yen, and both it and the Yusen Kaisha are heavily 
subsidised. 








CANADIAN METALLURGICAL INDUSTRY.— Last year was & 
great year for Canadian saan aye industry. There 
are now four iron-smelting works in the Dominion; 
three of these are in Ontario, while the fourth is in Nova 
tia. 


PrersonaL.—Mr. Albert Kapteyn, who acted for so 
many years as general manager of the Westinghouse 
Brake Company in London, has recently been appointed 
as vice-president to that company. He will henceforth 
reside on the Continent to devote his energies to the 


ee interests of his company. Mr. Kapteyn is also 
ice-President of the Russian Westinghouse Brake Com- 
1 and Lange of 
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arliament Mansions, Westminster, S.W., announce that 
they have been appointed sole agents for the Continent 
of Europe to the Okonite Company of New York and 
London. The products of this company include cables 
and jointing tape.—Messrs. H. J. Skelton and Co., of 
71, Finsbury Pavement, E.C., inform us that they have 
arranged to represent in London the firm of Messrs. 
William Arnott and Co., boilermakers, ——— N.B. 
—Messrs. Ludwig Loewe and Co., Limited, of 30 to 32 
he ga te have taken over the agency for the 
Bu Machine Tool Company, of Connecticut, whose 
line of vertical boring mills has of late years become so 
sentra gs A known. A stock of these machines will be 
kept at Messrs. Loewe’s show rooms, where they can be 
seen in actual work.—Mr. F. S. Ransome, who for the 
last five years was assistant manager to the Brush 
Electric Engineering Company, Limited, at Lough- 


borough, has been appointed general manager to the 
Clayton Engineeri = Electrical Construction Com- 
y, Limited, of Newton, Hyde, near Manchester. 


his company have also another works at Clayton, near 
Manchester.—Messrs. Thomas Firth and Sons, Limited, 
of Norfolk Works, Sheffield, announce that in future 
their representative in the Manchester district, Mr. 
Matthew Corby, will be assisted by his son, Mr. A. B. 
Corby, who has passed through a practical training in the 
various branches of the firm’s business at the Norfolk 
Works.—Messrs. Mather and Platt, Limited, of Man- 
chester, have received orders for water-softening plants 
from the Metropolitan Electric 7 Company, to deal 
with 240,000 gallons ; from the Hayling Water ey 
to deal with 120,000 gallons; and from Messrs. G. B. 
Kent and Son, to deal with 14,400 ons, for their new 
works at Hemel Hempstead. In each case mentioned the 
amount is per day of 24 hours.—At the Paris Exhibiti 

essrs. J. Beardshaw and Son, Limited, of Sheffiel 
and 118, Cannon-street, E.C., received a gold medal for 
tool steel, including profile tool steel, and one for metal- 
cutting saws and for working metal. Two bronze 
medals were awarded as an acknowledgment of the skill 
of their workmen. 


, 7391. 

The Direct United States Cable Company has also 
to report a decline of 6266/. in its receipts for the 
second half of last. year, while the working expenses 
were larger by 410/., the net income being accordingly 
less by 6676/. The company was, however, enabled 
to set aside 10,000/. for the reserve for the second 
half of the year. The reserve fund was debited in 
the same period with 2500/. for the cost of cable 
repairs; and after being credited with interest on 
investments, and the allocation from revenue, the 
fund stood at 433,156/., as compared with 418,875/. at 
the close of June, 1900. 

In the course of the six months ending September, 
1900, the Eastern Telegraph Company, Limited, 
carried 250,000/. to its general reserve fund. This 
large allocation was made to provide for the payment 
of certain instalments on account of cables now being 
laid by the company between Great Britain, the we 
and io Mauritius, which, in conjunction with cables 
undertaken by the Eastern Extension, Australasia, 
and China Telegraph Company, Limited, will form a 
new through route between Great Britain and Austral- 
asia. One of the cables above referred to, viz., that 
from Porthcurnow, in Cornwall, to Madeira, has been 
lately opened for traffic, and the Madeira and St. 
Vincent section is in course of being laid. When this 
section is completed, the third route to South Africa 
will be materially strengthened. Of the three routes one 
is triplicated as far as Aden, and the other two, in con- 
junction with the cables of the Western Telegraph Com- 
pany will be triplicated as faras St. Vincent. The tariff 
to South Africa was reduced from 4s. to 3s. 6d. per word 
on January 1, 1901. The standard revenue fixed by the 
Cape and Australian cable agreement for regulating 
Australasian tariffs having been maintained, further 
reductions were brought into force January 1, 1901, 
for telegrams exchanged with South Australia, 
Western Australia, and Tasmania. The rate for 
ordinary telegrams has now been brought down 
to 3s. per word, while that for Government 
telegrams has been reduced to 2s. 6d. per word. 
Since January 1, 1901, the Government of New South 
Wales has accepted the agreement, and messages ex- 
changed with that State will accordingly be entitled 
to similar reductions as from February 1, 1901. 





Dock AT VLADIVosTOcK: Erxatum.—On page 145 


, | of our issue of last week reference was incorrectl 


made to a new dock at Vladivostock “at the mout 
of the Amur River.” The mouth of the Amur River 
is some distance north of Vladivostock. 





CoALIN THE NorTH OF FRANCE.—The production of coal 
last year in the Pas-de-Calais was 14,888, 955 tons, as com- 
pared with 14,508,712 tons in 1899. The production in 
the Nord last year was 5,995,220 tons, as compared with 
6,032,160 tons in 1899. The combined output of the two 
departments last year was, accordingly, 20,884,175 tons, 
as compared with 20,540,870 tons in 1899, showing an 
increase of 343,308 tons. 


AMERICAN RamLRoAD CONSTRUCTION.—The extent of 
new railroad opened in the United States last year was 4322 
miles, as compared with 4588 miles in 1899, 3083 miles in 
1898, 1880 miles in 1897,.1848 miles in 1896, and 1803 miles 
in 1895. The aggregate extent of line in operation in the 
United States at the close of 1900 was 195,155 miles. To 
the total of 4322 miles representing the construction of 
last year, Alabama contributed 192 miles; California, 
140 miles ; Georgia, 104 miles ; the Indian Territory, 158 


miles ; Iowa, miles ; Lo 156 miles ; Michi 
142 miles ; Minnesota, 252 miles ; Miasiasipp!, 126 
Nebraska, 102 miles ; North ota, 122 miles; Okla- 
hama, 138 miles; Pennsylvania, 277 miles ; 
Carolina, 172 miles; uth Dakota, 136 miles ; 
Texas, 319 miles; West Vi 225 miles; and 
Wyoming, 146 miles. No ot State or territory 
constructed 100 miles last year. The largest extent of 
new line built in 1900 by any one company was a 








by the Chicago and North-Western —240 miles, 











Fes. 8, 1901. ] 





ENGINEERING. 


183 








ELECTRICAL LOCOMOTIVES AND 
MULTIPLE-DRIVEN AXLES. 
To tHe Eprron oF ENGINEERING. 

Str,—In your issue of December 21, 1900, page 805, is 
an interesting communication from Mr. Edward i. 
Tyler, on the subject ‘‘ Electrical Locomotives and 

ultiple-Driven Axles,” in which, besides drawing 
certain conclusions, Mr. Tyler gives a definition of the 
multiple-unit system which needs correction. 

The title of the paper is somewhat misleading, for 
after all, what is an electrical locomotive if not an example 
of multiple-driven axles? Mr. Tyler, however, puts the 
general query succinctly enough when hv says that one of 
the first questions which presents itself for solution is 
whether haulage of trains shall be by locomotives or by 
distributed motors. _ 

As a rule, the adoption of electricity on a steam railway 
will be within certain well-defined limits of operation ; 
and where a mixed service may for the time being exist, 
the electric will be the principal and the steam the sub- 
ordinate service ; hence electrical conditions will deter- 
mine the method of haulage. 

T have at various times stated that, in ~y opinion, when 
a steam railway adopts electricity, which, ordinarily, it 
would be folly to do if adhering to long trains operated 
at infrequent intervals over long distances, it must face 
the necessity of a general change in its methods of opera- 
tion. That change may be radical in more than one way. 
It may even warrant, in some cases, the entire abandon- 
ment of train movements, and the replacing of such by 
single cars. In other cases, and probably generally, there 
will be an increased frequency of service, together with 
variations of train lengths. 

_In train handling, however, instead of the several divi- 
sions given by Mr. Tyler and some others, there are pro- 
we J but two, The first is the system of locomotive 

aulage, in which is concentrated in a plurality of motors 
under direct hand control the power which is necessary 
to move the train under certain limiting conditions. As 
a rule, these motors are Iccalised in a single structure, 
preferably on four axles, and this may be what is 
nominally called a locomotive, that is, a non-passenger 
carrying unit, or a motor car, in which the wheelbase is 
extended and two bogie trucks support a car body which 
is extended to carry passengers, luggage, or freight 
whose weight is also useful for the purposes of traction. 

So long as direct control only was available, the locomo- 
tive plan was the natural development of electric haulage 
other than by independent cars; because it had as a 
precedent the steam locomotive, in which all the machi- 
nery is under the inspection of, and more readily acces- 
sible to, an expert driver. Typical examples are the 
Baltimore and Ohio locomotives, that built for the North 
American Company, those in use on the City and South 
London, and, most recent, those on the Central London 
Railway. 

As confidence in motors increased, the restricted loco- 
motive idea has given way to the motor car, in which 
the motors are somewhat further distributed and are out 
of sight of the driver, only the controlling apparatus 
being at hand. This kind of equipment is found on the 
Lake Side, Metropolitan, and North-Western Elevateds 
of Chicago, and on the Metropolitan of Paris. 

Of course it is apparent that two, or any number, of 
such single units, each independently hand-controlled, 
can be coupled into a train, and operated precisely as two 
or more steam locomotives are at present. 

Two such units can also be used with trains of fixed 
character, one at either end of the. train, for the purpose 
of avoiding motor shunting, only one being used for pro- 
pulsion and the other drag around; but such an 
parang one | unnecessary, expensive, and useless combination 
can hardly be dignified as a method of train handling, 
although there have been two examples. 

A motor car unit may be split into two parts to form a 
double header train, the motors being put under the first 
and last cars, with a hand control in each, and with main 
circuits run through from one car to the other. The unit 
and the train can be limited to two cars, as on a section 
of the Western Railway of France, or have intermediate 
motorless cars, as on the Liverpool Overhead and the 
Waterloo and City Railways. One practical result of 
its adoption is shown on the latter road; for whereas at 
times of maximum service trains of 4-car units are run 
at 6-minute intervals, at such times as it is desired to 
reduce service and cut down train lengths, the equipment 
cannot be used for that purpose without an amount of 
switching which makes it impracticable. Hence, an 
additional equipment, otherwise utterly unnecessary, has 
had to be installed, and during the time of the lighter 
service single cars are run at 5-minute intervals, 

All these variations are but applications of the loco- 
motive principle, good enough under certain specific con- 
ditions, but constituting nevertheless a limited method 
of applying electricity to train operation. 

The second or alternative method is what I have desig- 
nated as the ‘‘ multiple-unit” system, and it is not simply 
what Mr. — describes it, only ‘‘a train perenne: of 
independently equipped coaches which, when coupled 
up mechanically and electrically, shall form a train having 
the same tractive characteristics as any one coach,” 
although this is a description of the first and the most 
widely-known specific application of the general multiple- 
unit principle. 

More correctly—and I think an author is entitled to 
define a word coined and system developed—the “‘ mul- 
tiple-unit” is a system of control of controllers, what- 
ever their number and wherever situated in a train, 
through a secondary circuit common to as many of the 
cars of the train as may be > from one or more 
master switches or controllers situated wherever required. 
The number of equipped units, and, to a certain extent, 





the character of these units, is immaterial. They may 
be of the electric locomotive type, or the more widely 
known motor car, or various cars of different character 
in a train may be rs, OF 
be made up of two or more lesser train units ; the essen- 
tial, however, being that each group of motors—prefer- 
ably two only—shall be governed by a main controller 
with some means other than hand power for moving it; 
and the car units on which such motors and main con- 
trollers are situated, as well as other cars through or 
from which it is desired to exercise simultaneous control 
of all equipments, are provided with a secondary circuit 
or train line, and any desired number of cars with a 
master controller. Not only is the position and number 
of the motor equipments in a train a matter of indifference 
so far as the control is concerned, but the end relation 
and sequence of the cars as well, a matter of no small 
moment in general service. * : 

As defined, the system covers the entire range of service, 
from a single car operated as an independent unit toa 
train of any length, with just as much or as little power 
as may be required installed upon it. This seems to me 
the = application of electric motors to train handling. 

Although he speaks of the conception and development 
of the multiple-unit system in flattering terms, I must, 
however, interpose a mild objection to Mr. Tyler desig- 
nating it as a complex and complicated system. Ib will 
be my pleasure, I trust in the not very distant future, to 
exhibit the practical workings of the system under suc’ 
conditions as will permit of its critical examination by 
English mechanical and electrical engineers. 

Considering the actual application and the results 
attained, there is no simpler method of controlling a 
number of motors distributed throughout a train from 
either end of it than a properly developed multiple-unit 
system, nor one in any sense approaching it in perfection 
of results accomplished. I am fairly familiar not only 
with its peculiarities, but with the practice and applica- 
tion of alternate methods, and I have not yet seen any- 
thing which commends itself to my judgment as pre- 
ferable, even under the limited condition where trains are 
intended to remain in a fixed make-up, which is—or at 
least should be—the exceptional condition on any railway. 

It is proper to say that in the development of the 
apparatus, while not always clear sailing, ease of inspec- 
tion, readiness of repair, protection to motors, and abso- 
lute safety in the matter of operation, have been require- 
ments always foremost in mind. In the millionsof miles 
which have been thus far operated during the past four 
years, Ido not think there can be charged against the 
system a single accident involving human life. 

Tt must be evident to anyone who is familiar with the 
limitations of railway construction and motor building, 
that to get the best results it is useless to attempt to 
force the wo va | of motors which can be put within 
certain limiting dimensions above a reasonable amount. 
Unless accelerations, schedules, and train lengths are to 
be maintained within utterly unnecessary limits, and the 
capacity of a given trackage be kept away below its pos- 
sibilities, then not only must a plurality of motors be 
considered in the operation of a train, but that plurality 
must be extended beyond the practical limits of a single 
structure. As soon as that extension takes place, then 
secondary control, that is, multiple-unit practice, be- 
comes almost essential for varied work. 

At the present time it would seem that arguments 
opposing useless localisation of weight on driving wheels 
in a train should not need emphasising ; for, quite apart 
from the ae of motor construction and train 
handling, it is h on ballasting, ties, tracks, and track 
surfacing, and on culverts, elevated structures, and 
tunnels. rae : : 

In any straight or split locomotive idea identical motor 
and controller equipment must obtain in a train, unless 
the several equipments are under separate individual 
control. With the multiple-unit system it is quite pos- 
sible to operate motors of different makes and capacities, 
with different gear ratios, mounted on trucks with wheels 
of different diameters. Of course, the motors will not 
all work under these circumstances at their best condi- 
tions, but at the same time they are workable. 

Mr. Tyler has said that the principal application of 
electricity to train operation has been on the locomotive 
principle. Perhaps it might be well to point out that 
whatever has been done in that line covers the growth of 
the past dozen years ; and compare it with the fact that 
there is in operation or under construction at the present 
time over 62,500 horse-power on the multiple-unit system 
of opera‘ion, all the growth of four years. 

This system had its practical commercial birth on the 
South Side road of Chicago, where, beginning with an 
equipment of 120 cars in the summer of 1897, the number 
has been increased to 210 or more cars at the present time, 
and the operation is varied from all motor cars in a train, 
whatever the length, each equipped with two (nominal) 
50 horse-power motors to three motor cars, the first, 
middle, and last in a five-car train, each paneer’ with 
two 75 ow motors, and both sizes have been 
operated together. 5 

On the Brooklyn Elevated Railway, where the system 
is also in operation, trains vary in length from two cars— 
one or both being motor cars—to five cars, two or three 
being motor cars, the equipments varying from two 110 
horse-power to two 150 horse-power motors per equipped 


car. 
On the Boston Elevated every car will be an — d 
car, and have two 150 horse-power motors. On the Ver- 
sailles division of the Western Railway of France, with 
longer stops and less severe service, a nine-car train is 
being equipped which will have the first, middle, and 
last cars —_ with motors, and all the cars with train 
lines. On other railroads under consideration, equipments 


will vary from two to four motors: that is, single and 





equipped with motors, or the train may | Mr. Tyl 
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| to end a line in a loop connecting the upper and 
| rails, ‘‘as is about to be 
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double equipments, per motor car, and from two to three 
motor cars on trains varying from four to fifteen cars, and 


so on. 
yler states that if traffic is frequent enough to 
motor shunting impossible it would be worth —_ 
own 
adopted by the Central 

London.” 


Possibly that may be so, but I venture the engineering 
prediction that loops will not be adopted on that railway, 
and that a thorough inspection of the difficulties and cost 
of carrying out such a project, com with the cost 
of changing the motor equipment of the road, will show 
the utter inadvisability of it. The Central London 
Railway was planned at a time when the multiple-unit 
system had not been reduced to practice, and when, con- 
sidering many other difficulties that had to be met, it could 
not_be adopted; but the past four years of progress have 
made it quite worth the while to now consider the 
abandonment of even so new a locomotive equipment 
for an entirely practicable application of the multiple-unit 
system. 

"This would give as a result greatly reduced vibration, 
less wear on tracks and cross-overs, a higher percentage 
of weight on the drivers, with consequent increased 
acceleration and schedule; a slightly greater len of 
train, with more actual seating capacity, a practical varia- 
tion in ape poe of trains to more nearly correspond with 

actual operation, with resulting coal economy ; 

the power to intensify train movements, and, ly, a 
very much shorter train interval without the necessity of 
any loop whatever, 


ake 


Frank J. SPRAGUE. 
20, Broad-street, New York City, January 25, 1901. 








SCOTTISH ELECTRICAL CONTRACTORS’ 
ASSOCIATION (GLASGOW CENTRE). 
To THE EpiToR OF ENGINEERING. 

Srr,—In reference to my letter to you of the 26th ult, 
(see page 254 ante), I have to inform you that ata meetin 
of the General Committee held last night it was decided 
that the first business meeting of the iation should 
not be held until about the end of February. 

Yours truly, 
James M. Daviss, Junr., Secretary. 

168, St. Vincent-street, Glasgow, February 1, 1901. 





CARBOLINEUM AVENARIUS. 
To THE Epitor OF ENGINEERING. 

Srr,—With reference to the inquiry of ‘‘ M. Inst. C.E.” 
in the last number of your journal, I to say that I 
have carbolineum avenarius for at least 17 years, 
chiefly for painting the wooden buildings, of which ex- 
plosive factories consist to a great extent, and also for 
Papa are poles for supporting the various conduits 
in such factories. The buildings have, both in this country 
and in warmer climates, been well protected by this paint, 
and I have not known them to show signs of rotting, or of 
fungus growth. The poles also had a much longer life 
than untreated wood, and as far as I know, no shorter 
one than that of poles impregnated with tar. Of course 
the sun volatilises in time part of the constituents, and 
the rain washes out other ones; and, therefore, when in 
the open, the woodwork ought to be repainted once in 
about three years. I have used crude carbolic acid 
alone, which I believe is the chief constituent of carboli- 
neum, but not with such success, Carbolineum avena- 
rius is sold in this country by Messrs. Peters, Bartsch, 
and Co., of Derby; but I may say thatI have no relation 
with this firm, nor am I, as far as I am aware, known to 
them otherwise than by name, 

Oscar GUTTMANN, 
M. Inst. C.E., F.1.C., F.C.S. 
12, Mark-lane, London, E.C., February 5, 1901. 





THE STRUCTURE OF METALS. 
To THE Eprtor OF ENGINEERING. 

Srr,—With reference to the very interesting article of 
Dr. Ewing relating to the structure of the metals, which 
has been published in your esteemed journal dated Janu- 
ary 18, I should be very pleased to know whether some 
tests or experiments have already been attempted, in 
order to get the theory of the magnetic orientation con- 
firmed by the experience. 

If this molecular orientation is really existing, it should 
be possible, in my opinion, to let it be shown when ex- 
posing a nice polished surface of soft iron to the micro- 
photography, and magnetising the piece so studied, in 
the two directions successively. 

Yours very truly, 
Em. AM. DELLA SANTA. 

Charleroi, January 4, 1901. 





THE “HUNTING” OF STEAM ENGINE 
GOVERNORS. 
To THe Eprror or ENGINEERING. 

Srr,—I should be much obliged if you, or foe of your 
readers, could refer me to any book, paper, or other pub- 
lication, in which the subject of “hunting” of steam 
engines or other prime movers controlled by centrifugal 
governors is fully gone into, either on the theoretical or 
on the er side, 

None of the text-books which I have examined do more 
than refer briefly to the existence of this effect, which is 
undoubtedly one of great complexity. 


Yours truly, 
XMLOE. 
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A NEW SWEDISH TORPEDO. 


Tue Swedish Government has assigned to Major 
W. T. Unge a grant out of the revenue of the State in 
order to make trials of the self-moving torpedoes 
invented by him, intended to carry large charges of 
explosives through the air for a considerable distance. 
The primary object of these experiments is to ascer- 
tain the manner of using the extent of the range, the 
accuracy of aim attainable, and the destructive effect 
of the explosion. 

The trials will be made in the presence of one or 
more artillery officers, who will be appointed to this 
duty by the Grand Master of the Ordnance and the 
Inspector of Artillery, with the object of gaining a 
more accurate knowledge of the invention. 

Major Unge’s 08g (patented under the name of 
the ‘* Flying To o”), on which several y ears’ work 
has been expended, and with which a great number 
of shooting trials have been made for the last few 
years in the shooting field of the Swedish Royal 
Artillery at Marma, is externally like an elongated 
shell. It is | a through the air entirely by a 
succession of impulses produced within the torpedo 
itself. These impulses are obtained by the ignition 
of a comparatively slowly-burning gas-producing com- 
position enclosed in the torpedo. The pressure of the 
gas thus produced, the expansion of which is con- 
tinuously increased after the original ignition, impels 
the torpedo forward by the reaction of the pressure 
of the gas, which is allowed to escape freely 
through the passages of a turbine placed at the 
bottom of the torpedo. Once put in motion the 
— of the torpedo increases in proportion to 
the increase of pressure of the gas generated 
within it. The torpedo is put in motion without 
any violent shock and moves at first at slow speed ; 
it can, therefore, without danger, be loaded with 
any explosive agent no matter how sensitive to 
shocks. In consequence of its self-moving ability it 
does not need a great mass in order to overcome the 
resistance of the air. It can, on the other hand, 
carry @ great quantity of explosive. This explosive 
charge comes into activity as soon as the torpedo 
strikes the object aimed at. 

The object of the turbine is to enable the torpedo 
torotate about its longitudinal axis, and so continue 
in thedesired direction. The explosion of the charge 
is effected by the action of a a apparatus which 
comes into play automatically by centrifugal force as 
soon as the torpedo has acquired a certain rapidity of 
rotation. In order to obtain the desired direction and 
elevation, the torpedo is fired out of a specially con- 
structed gun. Since the torpedo, as already men- 
tioned, is propelled by its own interior power, it 
does not require, as other projectiles do, any firing or 
impelling charge, whence it follows that the firing of 
it is attended neither by loud report, perceptible re- 
coil, or any considerable pressure. A torpedo gun of 
fairly large calibre can, in consequence of this, be 
made light and simple, becoming thereby particularly 
easy to transport and comparatively cheap to con- 
struct. 

As the angle of elevation may be very great, this 
new weapon might chiefly be used where the so-called 
vertical fire is necessary. Concerning this use of it 
the Swedish Artillery Department states in its report 
on the invention that the weapon in question may 

rove of great military value, particularly in attackin 
ortified places and aiming at objects placed behind 
defensive works—a question which at present occupies 
a very important place among military problems. 

As the torpedo-gun, which, in certain cases, may 
consist of merely a simple pipe, can be easily trans 
ported by land or by water, the invention may be of 
great use where the nature of the country or any 
other circumstances make the transportation or the 
use of ordinary artillery impossible, It may also be 
of great value in coast defence. 

The torpedoes tested up te the present contained 2 5 
to 3 kilogrammes of explosive charge, and had a range 
of 4000 to 5000 metres. A gun to discharge torpedoes 
that would carry as much as 20 to 30 kilogrammes of 
explosive charge can be made so light that it can be 
transported over very difficult country. To operate 
against fortresses or ships, it would not be difficult to 
make flying torpedoes which would carry explosive 
charges of 150 to 200 kilogrammes; and it is claimed 
that the larger torpedoes would have a range of 8000 
to 10,000 metres. 








Port E.1zaBETH.—The work of the port for 1900 shows 
arecord. The tonnage landed was 848,794, as compared 
with 531,499 in 1899. No fewer than 620 steamers and 
126 sailing vessels arrived, the former being 174 in exceas 
of the previous year. The sea work—landing, shipping, 
and pane tay Peed pron was just under 1,000,000 tons. 
The passengers showed an excess of 2644. The boats 
landed 42,839 horses and 5311 mules. 





REFRIGERATION AND Coup STorace.—At the City of 
London College on wrens the 30th ult., Mr. Hal 
Williams, A.M.I.M.E., A.M.LELE., &c., read a paper 











DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
NovemsBeER, 1900. December, 1900, January, 1901. 
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In the accompanying diagrams each vertical line represents a market day, and each horizonta 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 lb. The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 











on “‘ Refrigeration and Cold Storage” before the City of | Nelson’s Wharf, Commercial-road, S.E., where medern 
London College Science Society, As the paper was | refrigerating plant was seen at work, the author confined 
combined with a visit to the cold stores of the Colonial | himself to a popular explanation of the principles of 
Consignment and Distributing Company, Limited, | refrigeration and the refrigerating machine, 
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WALTERS’ WEIGHING INSTRUMENT .OF PRECISION. 
































Tue points of novelty in the weigh‘ng instrument 
illustrated above, which is the invention of Mr. H 
C. Walters, of the Weights and Measures Office, 
Bury St. Edmunds, County Inspector, are as follow : 

1. All the centres are interchangeable. 

2. Besides being a balance of equality, the instru- 
ment is readily convertible into a balance of any ratio, 
which may range from differential ‘‘ equality or zero ” 
by stages of twentieths up to 1 per cent., thus enabling 
precise quantities of substances to be measured off 
without the use of weights or any calculation what- 
ever. 

3. The instrument enables several balances of 
widely variable degree of sensibility to be combined 
in one beam. 

The engraving above shows the balance with the 
scales removed, only the upper part of the hangers 
being visible. Figs. 1 and 2 are elevations, and show 
the m suspended in a swinging frame, which is 
itself pivoted to the main frame. All the knife edges 
are interchangeable, and can be renewed in a few 
moments. 

This is one of the features which characterise this 
balance, enabling the old centres to be discarded when 
worn, and new ones to be introduced without serious 
trouble. The ordinary centres consist of two or three 
parts, according as‘whether agate or steel knife edges 
are preferred. The disc, or circular flange (Fig. 4), to- 
gether with the respective ring, shown screwed to the 
beam in Figs. 3 and 5, are made and ground one into the 
other, in the manner of the centres of theodolites and 
levels. The prism-shaped part upon which the knife 
edge is mounted is either of hard brass with a slip of 
agate let in, or is entirely of steel, dead-hard. 

Fig. 3 shows that the distance between the fulcrum of 
the beam and each terminal centre is 5 in., and this 
equality must always be maintained whenever the 
centres are changed. Now, if it were possible to plant 
the concentric rings to the degree of accuracy 
needed, it would only be necessary to insert a con- 
centric knife-edge, mathematically true to the diameter 
of the circle. The result would be, by virtue of simple 
coincidence, perfect equality of balance. The degree, 
however, of accuracy needed in the planting of rings 
and circles being practically impossible, this error is 
rectified in the concentric knife-edge shown in Fig. 3. 
The adjustment is effected thus: the prism which 
carries the knife-edge is fixed out of centre of the 
disc, and is movable with it; the disc carries a 
fiducial mark, while the ring has a segment graduated 
in degrees. By rotating the disc until equality of 
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weighing of the two pans is obtained, the lengths of 
the two arms can be rendered perfectly equal. 

Figs. 14 and 15 show the construction of the differen- 
tial centre, by means of which any precise ratio 
may be determined or measured. The knife-edge 
forms the tangent of the angle created by rotation 
of the disc, which also carries a fiducial mark as in 
the difference centre Fig. 3. The arc of the angle 
generated is magnified in proportion to the corre- 
sponding degree of arc of the rotating disc. The divi- 
sions on the ring at the periphery of the disc are, as 

30) value for a quadrant 
being 1 per cent.—the value of a single division is 
proportional to + z}> per cent. respectively. The 
intermediate values are estimated as in reading divi- 
sion values of sensibility by which method,'accordin 
to the skilfulness of the operator, infinitely smal 
values can be determined. 

Differences of density can by means of this instru- 
ment be accurately determined in the following 
manner: By adopting the cubic inch as a unit or 
standard of volume (two of such standards of particular 
design would be required), and these must be of equal 
weight in themselves. Solid substances for compari- 
son must be reduced to powder—the finer the better 
—care being faken that both substances are of like 
fineness or mesh. These standards, being filled with 
each respective substance, are placed in the pans of 
the balance, and the difference in weight now shown 
is carefully balanced by means of any make-weight 
placed in the pan of the side deficient. A like per- 
centage of the contents of each standard volume is 
now measured off by inserting the ‘‘ differential,” or 
ratio centre, above described; the standards and 
make-weight removed, these percentages are weighed 
against each other, and if the difference in weight is 
within the range of the instrument’s scale, it may 
directly, without the need of any weights, be read 
off to a degree of accuracy according to the division 
value of the balance. 

This difference in weight (less the percentage of the 
amount of make-weight, of substance alike to that 
under investigation, in most cases determined by 
‘* division-value”’) represents the difference in density 
between the two materials. 

Figs. 8 to 12 are views of the main bearing, which 
is entirely of dead-hard steel. The fine groove for 
securing constancy is shown, and is continuous 
throughout the whole length. It is held in position 
by means of the cone (Fig. 9), passed transversely and 
tangentially to the bearing through the support. 
This bearing can also be readily removed and inter- 
changed. Fig. 10 isa plan of the lower stay of the 
swing support, which is a circle of a sufficient size to 
clear the gravity ball. 





AMERICAN GOLD.—The production of gold in the United 
States last year was 3,837,213 0z., valued at 79,322,281 dols. 
These figures show some falling-off as compared with the 
returns for 1899, 





INDUSTRIAL NOTES. 


THE changes in the rates of wages and hours of 
labour during the past year, 1900, were t and 
various, as the following summary shows. e figures 
do not include agricultural labourers, railway servants, 
or seamen, because the changes in those occupations 
cannot be tabulated in quite the same way as the groups 
of trades given in monthly returns to the of 
Trade. The excluded industries are, however, given 
in the annual volume, which is not due for many 
months to come. 

The year 1900 was notably one of rising wages. The 
upward movement began in 1895, and continued with- 
out a break through the four succeeding years, culmi- 
nating in 1900 in advances exceeding in amount any- 
thing recorded in recent years. The Table marking 
the changes is here given, because of the significance 
of the figures and of the net results : 























Number ot Workpeople [eb Rel om Weey Wage 
Involved. Changes. 
| 
» | Number of | Percentage of Total Average per 
¢ | Persons Em- | Total Number Amount. Head. 
ployed. Employed. | Increase (+-). | Decrease (—). 
B |  & 
1893 549,977 7.0 + 12,426 | +0 ot 
1894) 670,386 8.5 - 45,091 -14 
1895} 436,718 5.6 — 28,211 - 1 34 
1896 | 607,654 7.7 + 26,592 + 0 104 
1897) 597,444 7.6 + 81,507 +1 Of 
1898; 1,016,169 12.9 + 80,815 +17 
1899| 1,175,576 14.9 | + 90,905 +1 64 
1900} 2,088,300 13.8 | + 203,240 | +3 8} 











The net computed amount in 1900 was more than 
double that in 1899, though the total number of 
persons affected wasiess. If the advances were dis- 
tributed equally over the whole number employed, 
the amount would be 6d. per head average advance 
per week. One fact in this connection is often 
overlooked, namely, that many participate in an ad- 
vance in wages besides those directly concerned in the 
dispute which obtained such advance, This, however, 
is not the case where wages are regulated by a sliding 
scale, as in the case of miners and iron and steel 
workers. 

The computed aggregate amount of the weekly ad- 
vances in wages in 1900 was 207,790/., but there were 
decreases to the amount of 4550/., therefore the net 
amount was 203,240/, Of this amount 163,870/., or 
about 80 per cent of the total went to the miners, and 
15,200/. to the iron and steel, engineering, and ship- 
building groups of industries. The relative propor- 
tions per head were distributed as follows; Coalminers, 
4s, 10d.; other miners and quarrymen, 3s. 37d.; iron and 
steel workers, 4s, 1}d.; clothing trades, 2s, 3}d.; build- 
ing operatives, ls. 84d.; engineering and shipbuilding 
industries, ls. 74d. ; other metal trades, Is. O}d. ; 
textile workers, under ls.; other trades, 1s. 64d. The 
most marvellous feature in the Tables is the enormous 
advance in the wages of miners, the aggregate being 
nearly 5s, per week. In Scotland and South Wales 
the proportion was 43? per cent. on standard rate; in 
Northumberland 36} and in Darham 31} per cent, on 
their respective standards. In the Federation dis- 
tricts the percentage was only 10 per cent., but a 
further advance of 10 per cent., in two instalments, 
is due this year. Moreover, in the Federated districts 
better terms and conditions were arranged previous to 
the year 1900. The next group in importance was the 
iron and steel industries, the rise being over 4s, per 
head per week. During the last five years the aggre- 
gate advance has amounted to 8s. 4d. per week. A de- 
cline, has, however, set in with this year, Over 68,000 
operatives in the building trades obtained advances in 
the year. In the textile trades an advance was ob- 
tained of 5 per cent. to the spinners and of 10 per cent, 
to other operatives in the Lancashire cotton trades, 

Strikes were resorted to involving 53,000 work- 
people, the changes made being in consequence. Some 
of these were settled by mediation. But the total 
affected was only 4.9 per cent. of the aggregate 
number. The changes effected without a strike in- 
volved 1,035,300 workpeople, or 95.1 per cent. of the 
whole ; in the previous year, 1899, there were settled 
without a strike 97 per cent. of the whole changes in 
the rates of wages. The modes of settlement were 
three: In cases affecting 376,100 workpeople, or 34.6 
per cent. of the whole, the parties concerned, or their 
representatives, arranged terms. These were settled 
by conciliation boards, mediation, or arbitration, dis- 
putes affecting 476,100 persons, or 43.7 per cent. of the 
whole. Sliding scales arranged the differences affecting 
183,100 workers, or 16.8 per cent. of the whole. Thus, 
peaceful methods were resorted to in most cases ; even 
where a strike took place, some disputes were settled 
by such means in the end. 

The adoption of conciliation by the coalowners and 
coalminers of Scotland, and the re-establishment of 
conciliation boards in the Durham and Northumber- 
land coal districts, has extended the practice, and then 
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the blast-furnacemen of Scotland have adopted a 
sliding scale to regulate wages on a principle of their 
own. It is to be hoped that the peaceful methods 
now so extensively adopted will bear the strain of 
reductions in wages as well as they have in regulating 
advances during the last five years. 

The movement for a reduction of working hours 
was more successful in 1900 than in the two previous 
year, the changes being more numerous. Altogether 
54,690 workpeople obtained shorter hours, the average 
reduction being 4.2 hours per week, and 870 persons 
had theirs extended, on an average of 1.6 hours per 
week. In Lanarkshire the miners obtained a reduc- 
tion from ten to eight hours per day, but they worked 
eleven days in the fortnight, instead of ten, as pre- 
viously, so that the change in time was only trifling. 
Some 2300 boot and shoe makers, and 8000 cabinet- 
makers had their hours reduced by 24 hours per week, 
nearly 9000 building operatives by one hour per week, 
and 3645 workers in the engineering, shipbuilding, and 
metal trades by 44 hours per week. Most of the 
changes were effected by negotiation, without any 
stoppage of work; only 4.7 per cent. of the total 
resorted to a strike. As a reduction of working hours 
is usually contested, it is satisfactory to find that 
most of the changes were effected by negotiation. The 
progress of the short-time movement during the last 
eight years is shown by the following Table of persons 
affected and of hours reduced: 


? 
Net Average Aggregate Total 





Number of * 
ae , Reduction. Reduction. 
Years. be pre ee le | “Hours per Hours per 
: | Week. Week. 
1893 34,649 1.99 68,937 
1894 77,158 4.04 311,545 
1895 22,735 1.94 44,105 
1896 | 108,271 0.73 78,533 
1897 70,632 4.03 284,675 
1898 89,049 2.10 | 81,917 
12899 35,949 3.54 } 127,142 
1900 55,560 410 227,700 


The aggregate reduction is fairly large in the eight 
years, and it has affected a very considerable number 
of workpeople. 





The American Federationist, in reviewing the Nine- 
teenth Century, says that although labour has suf- 
fered some reverses, there has not been one actual 
defeat. It assures its readers that the future is on 
the side of labour. This conclusion is supported by 
the statement that from every reverse something 
better has resulted to the workmen, even if they have 
not attained that for which they strove. In an article 
headed ‘‘ Bribery as an Employers’ Weapon,” there are 
some strictures upon the methods of some American 
employers, the chief being that they seek to secure 
the adhesion of non-union men by the offer of bonuses 
or other advantages. But trade unions really practise 
the same thing, the only difference being in the 
methods. In a labour contest, both sides seek to win, 
and they use such weapons as they deem most con- 
ducive to victory. From an economical point of view 
it is shown that the extra cost to secure non-union 
men is often greater than the advance in wages de- 
manded by the union, so that there is no gain to em- 
ployers, while there are losses and suffering by the 
men. It is stated that in one case the demand of the 
union was an advance of 15 cents per day, after- 
wards reduced to 10 cents. In order to beat the 
union the employers in that branch of industry 
offered a bonus of a dollar per day, or 90 cents 
more than the union claimed. But, of course, that 
was only a temporary expedient to ensure a victory 
over the union. It is further stated that in a contest 
of seven months’ duration, not a single member de- 
serted his union. An account ia given of the *‘ New 
Labour College,” called Ruskin Hall. It is proposed 
to establish a Ruskin Hall in each State of the Ameri- 
can Federal Union. Reports are given of the orga- 
nised labour movement in Canada, and also of the 
progress of trade unionism in the States. In those 
reports almost all industries are represented, but 
more especially the larger trades, whose unions have 
thousands of members. The reports are brief, terse, 
and precise as to numbers of members, strikes, and 
their results, the points at issue, and general progress 
of the respective unions. On the whole it is the best 
labour journal published. 





The most remarkable pronouncement of late years 
is the declaration of the Convention of the American 
Federation of Labour, by a vote of 4149 to 689, in 
which it was decided ‘‘that Socialism is partisan 
politics and has no place in a trade union, or in the 
American Federation Convention.” Labour rebukes 
Socialism in the following resolution, carried by 
the above-named majority : 

** We assert that the trade-union movement herein 
represented is the true and legitimate channel through 
which the toilers of our country should seek not only 
present amelioration but future emancipation. We 
hold that trade unions do rot, nor will they, declare 





against the discussion of any question of an economic 
or political nature, but they are committed against 
the introduction of race prejudices, religious dif- 
ferences, or partisan politics. 

‘*We declare it to be the duty’of all wage workers 
to discuss and study public questions which have refer- 
ence to their industrial or political liberty, but we 
firmly declare that it is not within the power of the 
American Federation of Labour to legislate, resolve, 
or specify to which political party members of our 
unions should belong, or for which party they shall 
vote.’ 

This declaration against Socialism will have weight 
in the ranks of labour in Europe, as well as in America; 
possibly, also, in Canada and Australia, especially in 
the Dominion of Canada. In this country there has 
been a revolt against the Social Democratic Federation, 
but, in some quarters, the Socialism of 10 years ago 
still finds its advocates, and notably in the new body 
established to promote labour representation in 
Parliament. 





The Dock and Riverside Labourers in America and 
Canada have established what is called the Interna- 
tional Longshoremen’s Association, the object of which 
body is to organise all such workers for the purpose of 
regulating wages, hours of work, and other labour con- 
ditions, on all the great lakes, rivers, and coast ports 
from the Pacific to the Atlantic, down to the Gulf of 
Mexico. Already over 200 local branches have become 
affiliated, and the Association is likely to become one 
of the largest labour unions on the American Conti- 
nent. 





The first annual conference of the newly-formed 
Labour Representation Committee opened its sittings in 
the Co-operative Hall, Downing-street, Manchester, on 
Saturday last. This body was called into existence 
by a resolution passed at the Trades Congress held at 
Plymouth, in 1899, and which was formerly inaugu- 
rated at a meeting held in the Memorial Hall, London, 
in February, 1900. That meeting decided in favour 
of working class opinion being augmented in the House 
of Commons, and of creating a labour group in Parlia- 
ment. The association now consists of 33 trade unions, 
with an aggregate membership of 353,070; three 
Socialist ies, numbering 22,861, and of various 
trade and labour councils with 111,000 members. The 
larger unions are: National Union of Boot and Shoe 
Operatives, 32,000 ; London Compositors, 11,000 ; Dock 
Labourers, 12,000; Dock and Riverside Labourers, 
13,800 ; Gasworkers, &c, 48,000 ; Ironfounders, 
18,000 ; Railway Servants, 60,000; Shipwrights, 
18,000 ; and Typographical Association, 16,000 ; there 
are also three other associations with 10,000 members 
in each, and some smaller unions. The report states 
that fifteen candidates were supported at the last 
general election, and that out of 177,000 votes re- 
corded in the constituencies selected the labour vote 
was 62,698. It is now proposed to organise on a 
larger scale with a paid secretary. The income up 
to the present is only 243/. 





In the Wolverhampton district business in the iron 
trade has been limited, buyers holding back for easier 
rates. Marked bars are still quoted at Association 
rates, but orders are booked at a discount. As 
regards unmarked irop, the Association declined to 
interfere with the basis rates at their meeting, but 
it was recognised that lower rates had to be accepted. 
The demand for black sheets showed improvement, 
but hoops and gas strip are lower in price. Steel has 
been only in moderate sale. Consumers generally 
adhere to the view that prices are still too high, some 
think that the reductions are less than the lower 
wages require prices to be. The engineering and 
allied industries, and also other iron and steel-using 
trades, show very little falling-off in employment as 
yet, but during the past week there was some tem- 
porary cessation in some branches. 

In the Birmingham district the iron and steel indus- 
tries are described as being greatly depressed. It is 
contended that until there is a substantial reduction 
in the price of fuel, and further reductions in wages, 
there can be no revival. But as regards wages, there 
can be no further reduction until the usual two 
months have expired, in accordance with the sliding 
scale arrangements. Standard rates were unaltered, 
but the list rates are regarded as prohibitive, and 
lower~- prices have been, it is repo! » accepted. 
The engineering and allied trades, though not so busy, 
are fairly well employed, as also are many of the iron 
and steel-using industries. 





In some parts of the iron-producing districts in 
South Staffordshire a number of men have been thrown 
out of work by recent stoppages, and there is, it is 
said, a good deal of privation amongst the iron- 
workers, especially in the Tipton and West Bromwich 
districts ; and relief funds have been started. There 
is, however, a = of the restarting of the works 
of one firm, which will provide work for about 200 





|men. A good deal of work is still on hand for mye | 


rolling stock, bridge and girder work, and for Sout 
Africa, but the continuance of the war represses 
activity. It is rather rad to think that privation 
should so soon be felt in districts where plenty of 
work and good wages have for so long a time pre- 
vailed. In prosperity men forget that depression is 
sure to follow at no distant date. 





There is little to report as regards the engineering 
and allied trades, or as to the iron and steel trades in 
Lancashire. In respect of the former there is no change 
in the situation. Employment continues good in the 
locomotive and other departments of railway work, 
and in the electrical industries; but the other sec- 
tions complain of lessened demand and fewer contracts ; 
while those in hand are nearing completion. So far 
the outlook is not very satisfactory. In the iron trade - 
business has been slow, very little done during last 
week except for material requisite for immediate pur- 
poses. The demand for pig iron was limited, and 
prices were weak. Finished iron makers report only 
a hand-to-mouth business, the forges running short 
time. There has been, indeed, an unsettled feeling, 
and the tone has been somewhat depressed. There 
seems to be little chance of any material reduction in 
the price of fuel, for the wages of miners go up again 
on March 1, therefore prices have been firm. 





At the Conference of South Wales Miners’ Federa- 
tion held last week at Cardiff it was resolved that, 
failing to secure an “ eight-hours day from bank to 
bank ” by mutual arrangement, a ballot of workmen 
be taken with the view of enforcing the same. In 
view of this resolution another, from one of the 
lodges, for a nine-hours day was withdrawn. It was 
also resolved to levy all members ls. per year, in 
four quarterly instalments, in support of labour 
representation in Parliament. 





The dispute in the London printing trade is to be 
referred to arbitration. The employers considered 
the proposals and communications from the London 
Society of Compositors, and replied stating that the 
condition of trade would not warrant any advance 
in wages or reduction in working hours, and, further, 
that if the society did not share that opinion they (the 
master printers) would be willing to submit the whole 
question to the arbitration of the Board of Trade. To 
this the men have assented. It is probable that this 
arbitration will become historic, for the whole matter 
will be thrashed out on its merits, both as regards the 
state of home trade and the effect of foreign c»ompeti- 
tion in this industry. 





The directors of the Taff Vale Railway Company 
have definitely refused to dismiss the men imported 
during the strike, and state that they cannot consent 
to the proposal to establish a Court of Conciliation. 
But they expressed their willingness to listen to any 
representations made on behalf of their employés, and 
said that it was their desire to promote amicable rela- 
tions between the Board and those employed by the 


company. 





The Lightermen’s strike has succeeded in securing 
an advance of 8d. per day and 6d. per night extra for 
‘‘ watchmen,” as the unlicensed men working inside 
the docks are called. The highest terms paid when 
the strike began have now become the recognised 
rates. But the cost of the contest was great. The 
strike lasted 15 weeks, the strike pay being only 9s. 
per week. But it appears that the terms now actually 
secured were those offered by the employers as far 
back as October, 1900. 

The Bargebuilders’ Union contributed to the Lighter- 
men’s strike 60/. During last year the income of the 
union was 730/. 19s., as compared with 739/. 3s. 6d. in 
1899. The expenditure was 300/. 8s. 6d., of which 
amount 34/. 16s. 8d. was paid to unemployed members. 
The total balance in hand was 29911. 8s. '7d., an increase 
of 370/ over the previous year. The union is a small 
one, local to London, but the officials declare that it 
is compact, and exercises a powerful influence in the 
industry it represents on the River Thames. 

According to the report of the South Wales sliding 
scale committee for regulating the wages of coal- 
miners presented last week the rates of wages re- 
main unaltered at, namely, 73? per cent. above the 
= rate of 1879, by which the wages are regu- 
ated. 

At a meeting of the Scottish coal trade Conciliation 
Board, held last week, the wages agreement, which 
expires this week, was discussed. The coalowners 
contended that a substantial reduction in wages was 
required, and proposed that the 25 per cent. advance 
on the 1888 basis, which was given on August 1 last, 
1900, should be taken off. The men’s representatives 
contended that prices and profits justified the continu- 
ance of present rates. Ultimately the meeting was 
adjourned in order that the miners’ representatives 
should consult their constituents. 
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On Friday in last week nearly 1000 coalminers in 
the employ of the Dukinfield Collieries, Ashton- 
uuder-Lyne, came out on strike for an eight-hours shift. 
There seems to be a determination to establish an 
eight-hours shift ia coal mines. 

{t has been arranged that a 6} per cent. reduction 
in wages shall be made in the rates of ironstone 
miners in the Cleveland district, the reduction to date 
back to January 21 of this year. The arrangement 
was mutually settled at a conference. 





The arbitration Lag mage in the building trade dis- 
pute appear to have fallen through, and now the lock- 
out is extended to Yorkshire, Lancashire, Cheshire, 
and the Isle of Man. The obstacle to arbitration was 
the bricklayers in the Newcastle district. 


It does not appear that the Calais strike of lace- 
workers has been finally settled as yet, after a struggle 
of eighty days, to the end of last week. It has cost 
the workers 120,000/. and the employers 80,000/. 
Although only some 1800 persons were directly in- 
volved, it is said that 30,000 other workers have been 
affected by the dispute. 





Buenos Ayres.—The Argentine Government proposes 
t> mark the channels into the docks at Buenos Ayres with 
buoys lighted by gas. 





CataLocurs.—Mr. John Jones, of Carlyle Works, 
Church-strest, Chelsea, London, sends us an illustrated 
list of drain-testing and clearing appliances. Electrical 
engineers will find in the catalogue of Messrs. W. N. 
Brunton and Sons, of Musselburgh, near Edinburgh, a 
most complete list of resistance material, comprising resist- 
ances from 12 to 51 times that of copper. Their ‘‘ Beacon” 
is the highest resistance wire at present on the market. 
The firm draw some remarkable sections of steel wire.— 
The British Westinghouse Electric and Manufacturing 
Co., Ltd., send us their circular No. 1037, concerning 
engine-type alternators. The construction of their appa- 
ratus is illustrated and described.—Fairbanks’ scales are 
manufactured at St. Johnsbury, Vermont, U.S.A., and are 
sold in this country at 16, Great Eastern-street, London. 
Their catalogue contains illustrations of weighing appli- 
ances, which are quite new in England. Most of them are 
on the principle of the steelyard.—The Newton Electrical 
Works, Limited, of Taunton, send us a catalogue of their 
‘Taunton ” dynamos and motors, transformers, switch- 
boards, and switches.—The catalogue of the Brush Elec- 
trical Engineering Company, Limited, of Loughborough, 
includes the new motors they have got out for tramway 
work, as well as their engines, dynamos, and alternators. 
—Mesasrs. George Blackwell, Sons, and Co., The Albany, 
Liverpool, send us a booklet on their special refractory 
bricks and linings for furnaces. The bricks referred to 
include magnesite, bauxite, chrome, calcined magnesite, 
magnesite cement, bauxite cement, and chrome ore.— 
From Messrs. Pilchers, of Morgan’s-lane, Tooley-street, 
London, we have received a pamphlet on colours and 
colour striking, 1780-1900. It comprises a history of their 
firm for 130 years, and a description of their works and 
plant, followed by a list of their products. We notice 
they make fourteen different kinds of glue.—Slow-speed 
engines for electric stations are the subject of a hangin 
card we have received from Messrs. Cole, Marchant, an 
Morley, Ltd , of Bradford. They make these engines from 
200 to 1000 kilowatts —The catalogue of Messrs. J. and 
E. Hall, Limited, of 23, St. Swithin’s-lane, London, and 
Dartford Iron Works, Kent, is quite a library on the 
subject of refrigeration and icemaking. We have six 
volumes before us, and possibly there may be others in 
the future.- The three principal volumes deal with 
marine type machines, land type machines, and dai 
installations. Of course, all the machines work wit 
carbonic anbydride, that being the system which Messrs. 
Hall follow. The list of customers and installations fills 
a good-sized pamphlet.—The British Thomson-Houston 
Company, Limited, send pamphlet No. 81, dealing with 
the construction and mounting of incandescent lamps. 
Pamphlet No. 82 describes the Sheffield electric tram- 
ways, and pamphlet No. 83 is devoted to direct-con- 
nected traction and power generators.—The C. W. Hunt 
Company, of 45, Broadway, New York, send us a 
catalogue of the Hunt Noiseless Conveyor for handling 
coal, ashes, and similar materials in power stations. 
This conveyor has many novel features.—Messrs. George 
F. Milnes and Co., Limited, of Castle Car Works, 
Hadley, near Wellington, Salop, have sent us a volume 
describing the new works they have erected for the manu- 
facture of tramway cars of all kinds and light railway 
rolling stock. These works are built on an area of 38 
acres, and are all on one floor. They are filled with new 
and expensive machinery of the most recent types.— 
The Nya Actiebolaget Atlas, of Stockholm, make emery 
grinders of different sizes and for many different pur- 

They also, as the catalogue before us shows, manu- 
‘acture a large range of machine tools.—The Carron Com. 
pany, Carron Works, Stirlingshire, have taken up the 
manufacture of Brightmore’s bacterial sewage filters, in 
which aerobic and anaerobic action is combined, the 
filtering being done in small carriers on rustless iron 
trays.—‘‘The Simple Story of the Simplex Time 
Recorder” is the title of a pamphlet we have received 
from Messrs. J. C. Plimpton and Co., of Plimpton’s 
Buildings, Old Hall-street, Liverpool. It explains the 
construction of an apparatus by which each employé at 
ree works records the time of his entry by pressing a 
utton. 


ENGINEERING WORK OF THE GLASGOW 
INTERNATIONAL EXHIBITION. 


A VERY interesting lecture was delivered, at a meeting 
of the Gl w University Engineering Society, on the 
evening of Thursday, January 31, by Mr. Thomas Young, 
M. Inst. C.E., on ‘‘The Engineering and Electrical Work of 
the Glasgow International Exhibition, 1901.” Mr. Young, 
as most of our readers know, is the engineer and electri- 
cian of the Exhibition, and has had considerable experience 
of this class of work by being connected with the previous 
Exhibition held in Glasgow, in 1888, and with others in 
Edinburgh and Newcastle-on-Tyne. After briefly describ- 
ing the main buildings, Mr. Young p led to refer to 
the boiler house, and to detail its contents. Beginning 
with the Lancashire steam boilers, of which he sai 
there are four, lent by Messrs, Penman and Oo., Strath- 
clyde-street, Glasgow, the lecturer continued: Each 
boiler is 30 ft. long by 8 ft. in diameter, and is designed 
to work at a pressure of 1201b. per square inch. The fire- 
grate area in each case is 39 square feet, and the flues are 
fitted with the ordinary cone tubes to increase the water 
circulation. These boilers will supply steam to the various 
exhibitors requiring such motive power, and in conse- 
quence of the great demand for this force, an additional 
supply will be taken from the high-pressure rin 
main by a branch 9 in. in diameter, passed throug 
one of Messrs. D. Auld and Sons’ reducing valve. 
The pipes for the supply of steam to exhibitors are made 
of lap-welded wrought iron and mild steel, with mixed 
pieces consisting of cast-iron crosses and tees, and the 
necessary steam stop-valves, isolating valves, separators, 
tra) — joints, and section cut-out valves are 
lent by Messrs. Glenfield and Kennedy, Limited, Kil- 
marnock., The total length of this piping exceeds 1000 fo., 


Hae in diameter from 12 in. to 6 in., and is led 
— out the Machinery Hall in wooden trenches 4 ft. 
wide 


y 5 ft. deep, under the p e flooring. All the 
flues converge into one main flue ab the rear of the boilers, 
having an area of 20 square feet, into which the hot gases 
are led through one of Messrs. E. Green and Son’s econo- 
misers, which possesses 192 vertical tubes, arranged in 
two nests of 96 each. 

Many devices have been put forward for increasing 
coal consumption (hence the water evaporating power of 
boilers), and at the same time to better regulate the dove. 
effects different atmospheric conditions have upon natur 
draught. These artificial means are divided into forced 
and induced draughts, and the Exhibition has been fortu- 
nate in obtaining from the Sturtevant Engineering Com- 
patiy the use of an induced draught plant which is being 
placed between the chimney and economiser, and consists 
of a large fan built alongside of, and connected with the 
interior of the flue by sheet iron suction and discharge 
pipes formed square. This fan is driven by a 5.in. by 4-in. 
vertical steam engine at 450 revolutions per minute, and 
draws the products of combustion from the flue, thus pro- 
ducing a partial vacuum, and inducing the additional air 
required through the fires. By this process the possibilities 
of poor draught are avoided, as a slight increase in the 
— of the fan provides the necessary air pressure, and 
also enables a cheaper fuel to be used—a matter of im- 
portance at the present time, in view of the cost of coal. 
A further advantage claimed for this artificial draught is 
that large and expensive brick chimneys will be, to a 
certain extent, rende’ unnecessary, as these induced- 
draught plants can be more cheaply installed, and more 
easily kept in repair. 

Passing now to the boilers used to generate steam for 
the electric engines at 160 1b. pressure per square inch, the 
first in order and adjacent to the Lancashire boilers, is 
one of Messrs. Davey, Paxman, and Co.’s patent economic 
boilers, 144 ft. long by 8 ft. 9 in. in diameter. One of 
Green’s patent economisers will be placed behind the 
boiler, to utilise waste heat. Attached to the side of this 
boiler, and directly connected with its flues, is one of the 
firm’s superheaters, provided with dampers which are 
manipulated by levers in front, so that, when desired, 
the saturated steam may pass through the process of 
superheating before entering the engines. The Stir- 
ling Boiler Company, Limited, inburgh, supply 
two of their special water-tube boilers, each wit 
a grate area of 54 square feet, and heating surface of 
3250 square feet. The tubes in these boilers are nearly 
vertical, and arranged in staggered rows, thus dividing 
the fire gases into small sections, so that before leaving 
the boiler they are made to pare successively over the 
whole length of the different banks of tubes and off 
where the feed-water enters. It has been arranged to fire 
one boiler with a Vicar’s mechanical stoker, while the 
other will be 5 gee. fred by means of a gas producer lent 
by Messrs. W. F. Mason and Co., Manchester. This 
producer is capable of converting into gas 15 cwt. of coal 
per hour. The producer furnace will be situated outside 
the boiler house, and the gas conducted to the specially- 
prepared boiler fireplace by means of a brickwork fiue 

aid under the floor, fitted with cast-iron manholes, &c. 

Messrs. Babcock and Wilcox, Limited, will work two 
large sized boilers of their well-known t each with a 
heating surface of 5137 square feet. ach boiler will 
contain 234 wrought-iron tubes, each 4 in. in diameter, 
with ends expanded into continuous staggered headers, 
The several sections are connected at the rear end with a 
steel cross drum of 20 in. in diameter, 8 ft. 6 in. long, on 
which is placed the 7-in. saturated steam valve. In 
addition, each boiler is fitted with one of the firm’s 
patent superheaters, capable of imparting from 100 
to 120 deg. Fahr. to superheat the steam produced. 


Each boiler is also provided with a Babcock and Wilcox 
chain grate stoker worked by eccentrics on a shaft on the 
upper front of the steam drums. Under favourable con- 
ditions of steam consumption in the engines these boilers 
will be good for 2000 indicated horse-power. 


Adjacent 











to the boilers just described is one of the same com- 
pany’s marine type of boiler, similar to those supplied 
to the Allan steamships. The water-tubes are 3,4, in. in 
diameter, and lie straight on an incline as in the land 
boiler; but in this type the steam and water drum, which 
is 36 in. in diameter, is placed transversely over the 
tubes and in front with a partial overhang. The grate 
area is 55} en feet, and the heating surface 2050 
square feet. The marine boiler is particularly interest- 
ing at the present time on account of its promising com- 

— with the much-discussed Belleville water-tube 

iler. 

Each of the water-tube boilers (excepting the Babcock 
and Wilcox marine) has a wrought-iron chimney 80 ft. 
high by 4 ft. internal diameter, with brick base 8} ft. 


d | high and 7 ft. square, capped with a cast-iron baseplate, 


built in four sections and bolted together, every plate 
being secured to the brickwork by four anchor bolts, 
each 8 ft. long. The marine boiler has a 3-ft. wrought- 
iron flue led into and connected by a riveted flange to the 
nearest chimney. The four Lancashire boilers have one 
wrought-iron chimney in common, 80 ft. high and 6 ft. 
internal diameter, which also rests on a cast-iron ribbed 
bedplate, built in segments, and secured to a brickwork 
foundation by long tie-bolts. The chimneys and bases 
are suitably protected by a lining of firebrick, the funnels 
being maintained in their position by ?-in. flexible steel 
guys, fitted with tightening screws, &c. 

As the supply of coal to these ten boilers, averaging a 
working capacity of 5000 indicated horse-power, will be a 
considerable item, the fuel is to be delivered in the boiler- 
house by a siding from the Caledonian Railway, ° passing 
first over one of Messrs. W. and T. Avery’s patent auto- 
matic weighbridges, with a capacity of 20 tons, and built 
on the cantilever principle. The gross weight of coal 
and wagon will first be taken, the empty truck being re- 
weighed on its return after delivering the contents. The 
temperature at which steam boilers are supplied with 
feed water will always be a vital point in their economy, 
not only in inc roduction of steam from the same 
thermal value of coal, but in reducing strains in the boiler 
structure itself, the highest efficiency being maximum 
temperature at a minimum cost. The two principal ways 
by which this economy is effected are waste heat from 
the fires and exhaust steam when discharged into the 
atmosphere. The former is generally utilised in the 
economiser system, as in Messrs. Green’s already 
described; the latter is used in feed-water heaters. 
Messrs. Joseph Wright and Co., of Tipton, are placing 
as a working exhibit two Excelsior patent non-pressure 
heaters which contain filter and oil separator, and two 
No. 12 Berryman patent heaters. These heaters, which 
are placed in the western end of the boiler-house, are 16 ft. 
and 19 ft. 6 in. high respectively, each being 3 ft. 6 in. 
in diameter. The Excelsior type is supplied by water 
at gravitation pressure through a 4-in. automatic feed 
valve, and falls over spreaders on to a steam baffle- 
plate, and then — perforated grease plates into a 
chamber whence it is drawn by the pump. In the Berry- 
man type the feed water is forced under pressure by the 
pump and age oe from the top by a 5-in. outlet. 
These heaters will be served by a set of Messrs. Worth- 
ington’s 9 in. by 6 in, by 12 in. vertical direct-acting feed 
pumps, capable of delivering 35,000 1b. of water per hour 
against a pressure of 120 lb. per square inch. 

In the feed-heater and pump-room are placed two of 
Messrs Royles’ class A heaters and two of class B. The 
former are steam-fed through 10-in. exhaust inlet branches 
on the upper part of the heater, the steam circulating 
as it descends around a number of Row’s patent 
indented tubes made from solid drawn copper pipe, 
which forms the ——— of this firm’s heaters. Abt 
the same time the feed water is forced upwards 
through the tubes, which in consequence of their 
peculiar formation offer a large surface to the action 
of the steam. The heaters are fitted with drain pipes, 
relief valves, pressure gauges, &c., complete, and occupy 
comparatively little space. They will be served E 
a set of Messrs. Carruthers’ compound vertical duplex 
pumps with cylinders 5 in. and 9 in. in diameter, and 

umps 5 in. by 10 in., capable of delivering 35,000 lb. of 
eed-water per hour against a pressure of 160 lb. per 
square inch, and are fitted with positive valve gear ; that 
is to say, the gear is actuated directly by means of levers 
from the pumprods. Feed-waters which contain much 
sediment or chemical impurities should not passed 
through tubes, as these, after a short time, become in- 
crusted internally, Messrs. Royles have adapted their 
Class B heater to suit these conditions, and in this case 
the mode of working is reversed, the exhaust steam pass- 
ing through the Row tubes downwards, and the feed-water 
circulating around the tubes in an upward direction, 
finally passing a 4-in. outlet to the boilers. This type is 
amply provided with ——— and cleaning doors, and, 
like the others, fitted with relief valves, gauges, drains, 
&e. A by-pass is provided, so that the feed may be 
sent direct to the boilers should the heater be open for 
repairs or cleaning. The B class heaters are worked in 
conjunction with a set of Messrs. G. and J. Weir’s 
patent vertical direct-acting feed pumps with cylinders 
94 in. in diameter: pump, 7 in. in diameter; and stroke 
in each case of 21 in. 

At the last Exhibition in Glasgow, in 1888, the electric 
engines transmitted b pe ma to the armatures by belts or 
ropes, the engines and dynamos being generally placed in 
twolines. Nowadays the practice is to couple the engines 
directly to the dynamo shaft, thus allowing aeapidens 
straps to be discarded, and at the same time effect great 
economy in floor space. With this preliminary observa- 
tion, we shall now pass in hurried review the main electric 
engines installed to generate current at 250 and 500 volts 
for lighting pas, and for supplying motive power to 
exhibitors. essrs. Davey, Paxman, and Co., Limited, 
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exhibit at work a coupled compound engine of 30 in. 
stroke, running at 150 revolutions per minute, and 
directly attached to one of the London Electric Con- 
struction Company’s dynamos. A re-heater with a sup- 
plementary steam pipe branch from the live steam main 
is fitted between the high and low-pressure cylinders. 
This engine and dynamo supplies electricity at 500 volts. 

Two Willans and Robinson vertical central valve type 

of engine eo extensively used in power station plant, will 

shown, h engine is capable of developing 1500 
indicated horse-power, the average working being 1200, 
and giving electric current at 500 volts. One engine 
has a Crompton dynamo attached, while the other works 
in conjunction with a Schuckert generator. 

A coupled compound horizontal engine by Messrs. 
Robey, of Lincoln, is exhibited. Its cylinders are 20} in. 
and 35 in. in diameter, with a 42 in. stroke, making 90 
revolutions per minute, and developing 500 indicated 
horse-power. This engine acts in consort with a Mavor 
and Coulson dynamo, and has on the main shaft a fly- 
wheel 16 ft. in diameter, each cylinder being fitted with 
Richardson-Rowland patent valve and trip gear. The 
same firm has also a high-speed vertical compound engine, 
with dynamo combined. The cylinders are 10} in. an 
18} in. in diameter, with a stroke of 11 in. In close 
proximity they have also a vertical compound high-speed 
engine, in combination with a Scott and Mountain 
dynamo. The cylinders are 84 in. and 144 in., with a 
6 in, stroke, running at 550 revolutions per minute, wit 
forced lubrication. ¢ ; 

Messrs. Ruston, Proctor, and Co. exhibit one of their 
high-speed vertical enclosed engines, the cylinders being 
9} in. and 15 in. in diameter, having an 8-in, stroke, com- 
bined with a dynamo, and capable of indicating 100 horse- 
power. Attached to this engine, as in several others, is 
a steam separator or drier, to ensure the aro-yaenee of 
water into the cylinders—a vital point in high-speed plant. 

Messrs. Bruce, Peebles, and Co., Edinburgh, have a 
200-kilowatt dynamo, coupled to a Bellis and Morcom 
engine of the vertical triple-expansion oe poe type 
with enclosed casings, to which is also attached a steam 
separator to steam inlet pipe. Messrs. Sisson and Co. 
show a vertical engine indicating 125 brake horse-power 
combined with a Clarke-Chapman dynamo. An Alley 
and MacLellan three-crank tandem compound vertical 
engine coupled with a six-pole dynamo comes next. The 
engine will develop 300 horse-power, and the dynamo is 
wound to give current at 500 volts. Messrs. Scott, 
Mountain, and Co. and the Edison and Swan Electric 
Company have also electric steam .plant generating 
current, the former with a compound vertical engine 
with 11}-in, and 21-in. cylinders, 10 in. stroke, and indi- 
cating 130 horse-power. The dynamo of the latter firm 
is coupled with a Browett-Lindley vertical compound 
engine, the cylinders of which are 12 in. and 21 in. in 
diameter respectively. The stroke is 9 in., and the 
engine is good for 200 horse-power. The combinations 
of steam and electric plants, just described, typify the 
most advanced principles in the design and arrangement 
of electric power generating, and indicate the result of 
present effort and skill to obtain the highest efficiency 
combined with the greatest economy. : 

Mr. Young afterwards described the electrical work of 
the Exhibition, and at the close of his lecture was award 
the customary vote of thanks. The Exhibition, it may 
be added, is in a forward condition, and everything is 
expected to be in readiness for the official opening on 
Tuesday, May 7. 


SOCIETY OF ENGINEERS. 

Tue first ordinary nye of the Society of Engineers 
for the present year was held on Monday evening, Feb- 
ruary 4, at the Royal United Service Institution, White- 
hall. Mr. Henry O'Connor, the President for 1900, 
occupied the chair, and presented the premiums awarded 
for papers read during that year, viz.: The President’s 
Gold Medal to Mr. Henry C. H. Shenton, for his paper 
on “ Recent Practice in Sewage Disposal ;” the Bessemer 
Premium to Mr. Richard F. Grantham, for his paper on 
**The Closing of Breaches in Sea and River Embank- 
ments ;” a Society’s Premium to Mr. C. Rous-Marten, for 
his paper on “‘ English and French Compound xomo- 
tives ;” and a Society’s premium to Mr. Robert Hender- 
son, for his paper on ‘‘ Paper-Making Machinery.” 

Mr. O’Connor then introduced the President for the 
present year, Mr. Charles Mason, to the meeting, and re- 
tired from the chair, receiving a hearty and unanimous 
vote of thanks for his services during the past year. 

Upon the motion of the President, the following resolu- 
tion of sympathy and condolence with the King and 
Queen and the other members of the Royal Family, upon 
the death of Her Majesty Queen Victoria, and expressive 
of loyalty to the Throne, was unanimously passed : 

he Society of Engineers, abundantly recognising that 
the benign and brilliant reign of Her late Majesty (Queen 
Victoria has witnessed greater advances in the Arts and 
Sciences—and especially in the sc.ence and practice of 
engineering—than have been made in any of the previous 
centuries, whereby inestimable benetit has accrued to the 
nation, desire to and do hereby rng, een offer to His 
Majesty King Edward VII., Her jesty Queen Alex- 
andra, and all the other members of the Royal Family, 
their most profound sympathy and condolence upon the 
death of Her Most Gracious Majesty Queen Victoria, 
whose queenly and womanly life will adorn with unfading 
lustre British history during the nineteenth century. 

“The Society of Engineers further desire to offer to His 
Majesty their assurances of loyalty to His Throne and 
Person and their sincere wishes for the happiness and 
prosperity of His Majesty’s reign, and they nar wy A pray 
that it may be no Jess auspicious and distinguished by the 
material advancement of the Empire than was that of Her 
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+ President then proceeded to deliver his inaugural 
ress, 


After thanking the members for his election, he pro- 
ceeded to comment upon the commencement of a new 
century, and although not making a review of the engi- 
neering pogo during the past 100 years the main 
subject of his address, he dwelt briefly upon the mar- 
vellous progress made, instancing works of the present day, 
as compared with those designed for the same objects at 
the commencement of the century. At the same time he 
intimated that engineers of the present day should not 
forget the skill and talent displayed generations ago in 
the construction of such monuments as the Pyramids, 
Stoneh , and numerous Roman and other remains 
still in existence. 

The President then proceeded to review the 


100 members, and which now numbered 500 members and 
associates. 


lated fund. The papers read at the sessional meetings 
during the past _— were of great interest and well up 
oa years; the vacation visits h 

been well attended and very successful. 

The — of a municipal engineer was then referred 
to, with special reference to work in large towns, includ- 
ing the repair and maintenance of sewers and pavements, 
for accommodating the 
numerous pipes and wires laid beneath the street surfaces. 
— was expressed that more headway had not been 
made with regard to the general adoption of a scheme 
of subways for London, the few now existing being 
frequently too small for the purposes they were intended 
to serve. An ideal subway was descri by which the 
entire width of the street should be occupied, and the 
President observed that, although the cost and difficulties 


upon the present expenses incurred in continually 
opening up and making good the street surfaces were | 
arrived at and devoted to payment of interest on capital, | 
a good return would result. 


special study of those interested in municipal engineer- 
ing, and as a system which was likely to be 
—— in the near future. The President predicted | 
that before the middle of the present century every town 
and borough in the country would have a crematorium | 
as _— of its general equipment. jae 
he science of heating and ventilation was discussed | 
with special reference to domestic heating, and to the 
small extent to which well-known and efficient systems | 
of heating had been adopted in private houses, old associa- | 
tions and cheap fuel being the prime causes for want of 
progress in the matter. The advantages and disadvan- 
tages of warming by steam, hot water, and hot air were 
stated, the President pointing out that it was impossible 
to adopt the same principle for all buildings. Steam, he | 
said, as a heating medium, was not adapted for warming | 
— houses, churches, or institutions where skilled | 
abour was not permanently employed. In such build- | 
ings low-pressure hot water formed a far better system, 
being more easily managed and not requiring such con- 





The inconvenience frequently experienced in designing 
an efficient apparatus from the want of reliable statistics, 
results of tests, and formule for guidance, was pointed 
out. The difficulties of excluding air and water in a 
steam apparatus, the President observed were great, and 
many attempts had been made to overcome them, but very 
often only with limited success. The formation of partial 
vacuum in the system combined with specially con- 
structed valves working automatically had, however, 
been so far successful in freeing the pipes and radiators 
from air and condensed water. In a low-pressure hot 
water system any accumulation of air could be readily 
withdrawn by means of air valves, either automatic | 
or otherwise, placed on the highest parts of the appa- 
ratus. The proportions between radiating surface, direct 
heating surface of boilers, and grate area were then given, 
and the necessity of attending to the smallest details of 
construction was strongly emphasised if success was 
to be guaranteed, the circulation of hot water being 
very easily adversely affected. Heating by high pres- 
sure hot-water and hot-air stoves was discouraged for 
domestic work. 

The President concluded by briefly referring to venti- | 
lation as being closely allied to and dependent upon heat- | 
ing ; the introduction of an ample supply of pure fresh 
air being the main consideration in arranging any system 
(whether natural or mechanical), without allowing such | 
air to become overheated or to cause draughts on its ad- | 
mission into the apartment. Want of attention in the | 
working of an ——— after it had been installed, was | 
the chief cause of inefficient working. It was often the) 
case that in a ventilating plant the air flues and inlets | 
were seldom properly cleaned ; and a thoroughly efficient | 
heating apparstus might often be condemned through in- 
attention to small details in management, such as regu- 
lating valves, and cleaning flues, the engineer receiving 
the blame which should be bestowed on the carekeeper. 
The address was listened to with marked attention by 
an appreciative audience, and at its close a hearty vote of 
thanks was accorded to the President. 











EXPLOSION OF A BLEACHING KTER. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade 
with regard to the explosion of a kier or revolving rag 
boiler which occurred on June 28 at the Holden Wood 





late Majesty Queen Victoria.” 








Bleach Works, Haslingden, owned by Messrs. David 
Halstead and Co, Limited. By the explosion one person 


was killed and os others were injured. The Com- 
missioners were Mr. Howard Smith, barrister-at-law, 
and Mr. Alexander Gray, consulting engineer. Mr. 
Gough appeared for the Board of Trade; Mr. Bugler 
for Messrs. Halstead and for their manager, Mr. Arthur 
Woodall ; and Mr. J. C. Waddington for the widow of 
the man who had been killed. 

Ino ulng the proceedings, Mr. Gough said that the 
kier which had exploded was made by Messrs. Lord, of 
Bury, in 1870, and was supplied to Mr. Harwood, paper- 
maker, Turton, by Messrs Redfern, Smith, and Law, 
engineers, Bury, the same year. The kier was made o 
iron and was about 16 ft. in length over all, by 7 ft. 
in diameter. The shell was made up of seven rings of 
plates with four plates 2 ft. 2 in. broad and 3 in. thick 





88 
of the Society, which was founded in 1854 with about | 


The financial position of the Society was also | Ro 
favourable, there being a substantial excess of income | 
over expenditure, and an extremely satisfactory accumu- | 





of construction would be great, if some scheme of rental, | 
| In the year 1898, the estate comprising Turton 


Cremation was referred to as a subject worthy of the | 
introduced | 


in each ring. In the shell a hole was cut for the purpose 
of introducing into it the material to be boiled. It was 
oblong in sha and was 37 in. long by 25 in. wide. 
und the hole a compensating ring was riveted to the 
kier. The cover was made up of two wrought-iron plates 
riveted together, secured by four studs, each 1} in. in 
diameter. An iron casting was riveted to each end of the 
kier through oneof which steam was admitted. Messrs. 
Redfern, Smith, and Law sold the kier to Mr. Harwood 
in.October, 1870, it having been made out of the shell of 
an ordinary boiler. Mr. Harwood used it for eight or 
nine years, and it was supplied with steam from a boiler 
worked at 60 1b. or 70 Ib. pressure. On the steam pipe 
leading from this boiler to the kier a reducing-valve and a 
safety-valve loaded to 35 lb. were placed, thus reducing 
the pressure to about 30 Ib. to 35 lb. per square inch. No 
examination appeared to have been made of the kier while 
in Mr. Harwood’s ion. In November, 1889, to 
July, 1890, the kier was worked by Messrs. Preston and 
Mason, who rented the mill for that term. The kier then 
appeared to have been worked at a pressure of 50 Ib. per 
square inch, and again no examination was made to deter- 
mine the safe working pressure, or for any other purpose. 
Mill was 
wound up, and the kier was sold to Messrs. Halstead, who 
had recently bought the Holden Wood Mill. Before pur- 
chase it was examined by their manager, Mr. William 
Rixson ; but this examination was only with the eye and 
a hammer, no calculations being made to ascertain the 
safe working pressure. Indeed, neither Mr. Rixson nor 
Mr. Hals were capable of making such calculations 
as they had had no mechanical training. From the exami- 
nation thus made, however, they came to the conclusion 
that the kier was suitable for their purpose, viz., the 
manufacture and bleaching of cotton waste, and it was 
accordingly purchased. It was fitted up under the super- 
vision of Mr, Rixson, and Mr. Halstead instructed him to 
apply a reducing-valve and all necessary fittings. The 
kier was connected by a range of piping to the boiler which 
was worked at a pressure of 60 lb. per square inch. 
Mr. Rixson, who appeared to have had some little 
experience in a similar business carried on by his father, 
fitted a reducing-valve so as to lower the pressure passing 
into the kier to 20 lb. per square inch, but neither a steam 
gauge nor a safety-valve was fitted between the reducing- 
valve and the kier. So far as could be ascertained, the 
kier was not examined by any —— person during 
the time it was in Messrs. Halstead’s possession, and no 
steps appeared to have been taken to ascertain the pres- 
sure at which it could safely be worked. In the process 
of working the kier, Mr. Gough said about 4 cwt. of un- 
slacked lime was put into it, water was added, and the 
kier was then nearly filled with cotton waste. More water 
was added, the cover was put on, the joints were made, 
steam was admitted, and the kier was set revolving. The 
process occupied about 12 hours, during which the con- 
tents were boiled. One or two men were generally in 
attendance, and it was their duty, in the event of any 
steam escaping or the strap breaking, to turn off the 
steam. About eighteen months ago, Mr. Rixson left the 
firm, and Mr. Arthur. Woodall was appointed manager. 
In February last a new boiler was fitted up at the works. 
and the safety-valve was fixed to blow-off at 120 lb. pres- 
sure. The boiler was insured, but Messrs. Halstead did 
not think it necessary to insure the kier. At the time 
the new boiler was put in, Mr. Woodall and Mr. Halstead 
were under the impression that the reducing-valve was 
so loaded as to reduce the steam pressure passing into 
the kier to 40 Ib. per square inch. How they came to be 
under that impression he (Mr. Gough) could not 
say, use Mr. Rixson had set it to blow-off at 
24 lb. Mr. Woodall thought it was set to blow- 
off at 40 lb., and as Mr. Halstead was informed that 
the kier had previously been worked at 50 Ib., he did not 
think it necessary to interfere. The steam pipes from 
the boiler to the kier diminished from 4 in. in diameter at 
the boiler tolin. at the kier. A stop-valve was fitted 
at the boiler end, and another one on the 1-in. pipe, upon 
which the reducing-valve was also fitted. On June 27 
last the kier was filled, steam was turned on, and it was 
set in motion. On the following day the strap broke, and 
the kier stopped revolving. This was observed by a 
workman, who at once closed the steam stop-valve. The 
boiler attendant also saw that the belt had broken, and 
he went to the stop-valve for the purpose of ascertaining 
if it was closed, and found it screwed hard down. At 
about half-past seven o’clock the kier exploded, and was 
rent in two, one part being blown against the side wall of 
the building, which was seriously damaged, and the other 
part opened out nearly flat. The floor and roof of the 
building were partly destroyed, nine persons were more 
or less seriously injured—one, George Greenwood, dying 
the following day. On the evidence it appeared that the 

kier exploded when no steam was in it, none having 

been admitted for three hours previously. That being 

so, the Board of Trade engineer-surveyors had very 

carefully examined the stop-valve and the reducing-valve, 

taking accurate measurements thereof. Both were found 
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to be practically inoperative. The stop-valve admitted 
steam, and the reducing-valve failed to reduce it. The 
result was that the boiler pressure would have passed into 
the kier, not upon this occasion only, but, from a prac- 
tical examination of the kier, the surveyors were of 
opinion that this state of things had gone on for some 
time, and the kier had thus been worked for a long period 
at a much higher poo than 20 Ib. or 26 lb., as had 
been supposed. The surveyors would tell the Court that 
the kier was not fit when new for a pressure of more than 
20 lb. per square inch. Moreover, it had neither steam- 
gauge nor safety-valve. 
r. Gough then called witnesses. 

Mr. Peter Smith, surviving partner in the firm of 
Redfern, Smith and Law, of Bury, Py to having the 
kier made in 1870 by Messrs. Lord of that town, and sup- 

lying it to Mr. Harwood, for use in his paper mill at 

urton. He gave particulars as to its construction and 
equipment, and said that the safety-valve was loaded to 
blow-off at 20 lb. The kier was — upon two cast- 
iron stems, upon which it revolved. 

By Mr. Howard Smith: The calculated bursting pres- 
sure was about 244 lb., with a factor of safety of 8.6. It 
was tested by hydraulic pressure to over 60 Ib. 

Mr. Howard Smith pointed out that taking the figures 
given by witness, and multiplying them, a bursting pres- 
sure of about 200 lb. was arrived at. 

By Mr. Bugler: It was unusual todo without a safety- 
valve on a kierin paper mills, but witness knew nothing 
about the custom in bleach works. 

By Mr. Howard Smith: He was in business over 
20 years, and had made many of these kiers. When the 
large manhole was cut no calculation was made as to what 
pressure could safely be applied. They never put kiers 
to work at morethan 301b., and as the boilermaker was a 
practical man they felt quite safe. The hole in the kier 
would, no doubt, reduce the strength by a very great 
amount. 

Mr. Howard Smith here pointed out that under 
those circumstances the kier factor of safety instead of 
being 8 would be 4, and in this witness agreed. As to 
why the hole was not compensated, that point, witness 
said, was left to the boilermakers, and it was not con- 
sidered. He did not calculate the bursting pressure of 
the kier before it was sent from the works. He did not 
think anyone could calculate at first the bursting pres- 
sure of one of these vessels. He went by the Board of 
Trade rules. The safety-valve was on the steam pipe, 
and, in his opinion, kiers should be fitted with dead- 
weight, spring, or lever valves. For his own choice he 
preferred a spring valve. He did not attach a pressure- 
gauge to the kier, though it was now usual todoso. He 
recommended this as a check. 

Mr. James Holden, paper manufacturer, Simonstone, 
said he carried on business at Turton Paper Mills about 
twenty-one years ago, and during the time he was there 
this kier was ‘in use. There was a safety-valve and a 
reducing-valve, but no pressure-gauge. If there had 
been a pressure-gauge, it would have become choked 
during the revolutions of the kier. There were two kiers 
on the works, and they never had them examined, and 
there were no boiler inspectors then for examining such 
vessels. ‘ 

By Mr. Waddington: Kiers were now examined by 
boiler inspectors. : 

By Mr. Bugler: His present kier was not insured, as 
it was not necessary. ; y 

Mr. Howard Smith here pointed out that witness said 
that if a steam-pressure gauge had been put on, ib would 
get choked with lime and the contents of the kier. If 
put on between the reducing-valve and the kier, would 
there be the same liability of choking? 

Witness replied that there’would ; the lime would get 
er to it, as it was carried as far as the reducing- 
valve. 

Mr. John Mason, of the firm of Messrs. Preston and 
Mason, cotton-waste dealers, said that his firm rented 
the Turton Paper Mills from November, 1889, to July, 
1890. ‘This kier and another were then in use, and to his 
knowledge were never examined. He thought that the 
kier was fit to work at a pressure of 50 Ib. He came to 
that conclusion by ‘‘ his experience.” He concluded that 
the pressure at which the kier worked was 50 lb., by the 
fact that the boiler pressure was 60 lb., and by the dis- 
tance of 60 ft. between boiler and kier which would reduce 
the pressure. He did not know what pressure the valve 
was loaded to, as there was no reducing-valve and no 
steam-gauge. When Mr. Halstead purchased the kier, 
witness gave him no information as to the pressure at 
which it had been worked, Some time after the explo- 
sion Mr. Halstead asked him what it had been worked 


at. 

Mr. David Halstead, of the firm of Messrs. David 
Halstead and Co., Limited, deposed to the purchase of 
the kier. It was not examined, but it was guaranteed to 
work at a pressure of 60 lb. by Mr. Evans, who acted as 
agent, and offered it on behalf of a firm of solicitors who 
represented the trustees of the estate. 

Mr. Howard Smith remarked that Mr. Evans could 
not give any guarantee ; hecould simply make a statement 
with regard to the pressure. 

Witness, continuing, said that he and Mr. Rixson, his 
manager, looked at the kier, and came to the conclusion 
that it was in splendid condition. He had had no infor- 
mation from Mr. Mason as to pressure until three weeks 
8g, and had only ascertained from people who had worked 
about the place, and from Mr. Evans, that it had been 
worked ata pressure of 50 1b. He had not ascertained the 
age of the kier, but had heard that it had only been worked 
for a few months for some years before he purchased it, 
and previously for eight or nine years. en the kier 
was fixed at his works, they did not require to work it at 
more than 40 lb., and were under the impression that it 


was worked at something below that point. There was 


no safety-valve nor pressure-ga he boiler waa in- 
sured, but witness had not insured the kier, as he had no 
idea there was any bear at the reduced pressure, A new 
boiler to work at from 90 Ib. to 100 1b. was fixed in February 
last, and he then had some conversation with Mr. 
the manager, and they both assumed that the reducing- 
valve was set to uce the pressure on the kier to 
under 40 Ib. : 

By Mr. Gough: It was not, to his bey the 
general custom to have kiers examined. Witness did not 
know that they were running the slightest risk. 

By Mr. Bugler: Witness was not aware that Mr, 
Evans, before selling him the kier, made an examination 
of it. 

By Mr. Howard Smith: He thought that the kier 
would safely stand 60 ey and that the reducing- 
valve was set at 40 1b. He was not aware that reducing- 
valves often got out of order, or that the Board of Trade 
in an explosion rp ay! at Bury had recommended that 
every kier should tted with a safety-valve. 

Mr. William Rixson, formerly manager to Messrs. 

Halstead, said he made no calculations as to the pressure 
at which the kier should be worked, but after examining 
it, he believed it was in got condition. He had fitted 
reducing-valves, but with him it was mere “guesswork ” 
with regard to reducing the pressure, as he had no other 
means of doing so. He never thought of fixing a steam- 
gauge. 
r. Arthur Woodall, manager of the works for the 
last eighteen months, described the mode of working the 
kier. He was under the impression that it was being 
used at something below 40 lb. He had taken the reduc- 
ing-valve to pieces to examine it, but not the stop-valve. 

After other evidence by various men employed on the 
Sega Mr. James Wishart, engineer-surveyor to the 

oard of Trade, de to having examined the kier 
three days after the explosion. The outside looked 
rather old, but the inside was fairly bright with the 
material rubbing against it. The manhole was defective 
in the corners, and the Me gr ring was not suffi- 
cient for the hole by one-half. Assuming that the hole 
had been properly someone. the bursting pressure 
would be 200 lb. to 210 lb.; but compensated as it was, 
the bursting pressure would be about 1501]b. The kier 
showed evidence of over-straining, and several rivet-holes 
were cracked. This had been going on for some time. 
Taking these defects into consideration, witness did not 
think the kier was safe at any useful pressure. He found 
the stop-valve closed. The reducing-valve seemed to be 
in condition, and fairly free; it was loaded to about 
25 1b. He tested the stop-valve and the reducing-valve 
under steam. In the stop-valve there was a leakage of 
steam very nearly equal to the pressure of the steam boiler 
—within 2 lb. or 3 lb. of it. The reducing-valve lifted 
up as the steam was turned on, and allowed it to pass. 
When the valve was held — the one side a free pas- 
sage through was allowed, because it was too slack. 
The explosion was due to too great a pressure having 
got into the kier. 

By Mr. Howard Smith: If there had been a steam- 
gauge on the kier or pipe it would have shown that more 
pressure was entering the kier than the reducing-valve 
was supposed to allow. If the pipe had been carried 
upwards and then down again, and the gauge had been 
placed on the higher part, witness did not think the gau; 
would have been choked, as had been suggested might 
have been the case. A kier should by all means be fitted 
with a safety-valve. Probably the whole of the boiler 

ressure had gone into the kier through the defective 
— and it was only a question of time when it 
urst. 

Mr. William T. Seaton, engineer-surveyor to the Board 
of Trade, and member of the Consulting Department, 
gave evidence as to the results of his examination of the 
exploded kier. A pressure of 20 lb. would have been a 
safe working pressure when the kier was new, provided 
the compensating ring for the manhole had been sufficient 
and the fittings good. Increasing the pressure from 365 Ib. 
to 40 Ib., and then to 50 Ib. and 60 Ib., would inflict heavy 


weight of its contents considered. The manhole would 
be more strained than any other part. The kier had been 
unished in riveting, and he should say that it had been sub- 
ject to undue pressure during the last two years, and that 
ip had been gradually failing from fatigue. He would not 
assign any safe working pressure for it at the time of the ex- 
losion. The reducing-valve passed steam to practically the 
ull boiler pressure, because the piston was slack in the 
chamber. Approximately, the full boiler pressure was in 
the kier. Even the best reducing-valves were not always 
reliable, and it was probable that this one was not one of 
the best. A steam-gauge and a safety-valve should have 
been fitted ; the latter was the most important, 
By Mr. Howard Smith: If the valves were placed on 
the top of a cross-pipe, choking would be obviated. 
Mr. Crosland, chief engineer to the Vulcan Boiler In- 
surance Company, was ed on behalf of Messrs. Hal- 
stead. It was, he said, generally supposed that little risk 
attached to the use of kiers because steam was not raised 
in them, and ip was very seldom that this commend had 
an application for their insurance. Kiers were seldom com- 
porte in the periodical inspections made by any insurance 
company. A Select Committee of the House of Commons 
had been appointed to consider the question of legisla- 
tion ing boiler explosions. The attention of that 
Committee was directed to this point, and in their report 
they distinctly said they did not make any recommenda- 
tions in respect to kiers, seeing that the necessity for 
their inspection which existed in the case of steam boilers 
did not exist in the case of kiers. The Vulcan Insurance 
Company had made an examination of the exploded 





kier, and had arrived practically at the same conclusions 


oodall, | age. Assuming that the 


strains, especially when the kier revolved, and with the| p 


as the Board of Trade surveyors who had just given 
evidence. They also put a similar kier at the works under 
hydraulic pressure, and found it sustained 80 1b. without 
showing any practical signs of weakness, The kier which 
exploded was in extremely prod condition considering its 

iler pressure had not risen, 
as ib appeared it most probably did, above 40Ib., the ex- 


plosion would not have happened. The manholes in a 
vessel of this kind were a ial form of weakness. That 
investigation would probably result in spreading informa- 


tion on the subject among bleachers. 

By Mr. Howard Smith: Witness thought thab Mr, 
Halstead could not be expected to know more on this 
subject than his neighbours, although he was an agent 
of the Vulcan Company. He was most anxious on such 
matters. As to the necessity of a safety-valve, witness 
added, if it were left to him he should be perfectly 
indifferent, as he would make it impossible for the kier 
to get overcharged by pressure. 
leat Yr. on tase — remarked that the aap vo! Trade 

reviously inquiries respecting kier explosions, 
and had strongly recommended that alt kiers should be 
fitted with safety-valves. 

Mr. Crosland, in reply, said that he had read the 
Board of 'Prade a on these cases, and thought they 
— to be published on the church doors. 

he Court adjourned, and the followi day Mr. 
Howard Smith — judgment. He carefully reviewed 
at t length the evidence which had been given, and 
said that the Court found that the explosion was caused 
by over-pressure of steam, which was introduced into 
the kier by reason of both the reducing-valve and the 
stop-valve being inoperative, and the kier ing unequal 
to the strain. In i to questions submitted by Mr, 
Gough on behalf of the Board of Trade, the Court 
found (No. 1) that no proper measures had been taken by 
Messrs. David Halstead, Limited, to ascertain bar ay 
sure at which the kier could safely be worked. (No. 2) 
That the kier was originally properly constructed, ex- 
cepting that the angie nm, did not afford sufficient com- 

sation for the hole cut in the kier, which thereby re- 
uced its strength by one-quarter. (No. 3) That Mr. 
Woodall was not a competent person to fit up the kier, 
and that there should have been a steam-pressure gauge 
and a safety-valve attached. The Commissioners had no 
reason to — that the reducing-valve was not pro- 
rly adjusted. (No. 4) That a new boiler had been 
tted in February last, but that the. mountings on 
the kier were not overhauled, and no measures were 
taken at that time to ascertain the pressure at which the 
kier could safely be worked, or to insure that such pres- 
sure should not be. exceeded. (No.5) The kier and its 
mountings were not periodically examined by any com- 
petent person, and proper measures were nob en to 
insure safe conditions of working. (No. 6) The Board 
of Trade Surveyors had fully explained the cause of the 
explosion, and the opinion of the Court based thereon 
was given at the commencement of the judgment. 
(No. 7) Both Mr. David Halstead and Mr. Woodall 
were to blame for the explosion, and for allowing the kier 
to be worked without either a safety-valve or a steam- 
pressure gauge. Mr. Woodall was the manager, and was 
certainly responsible ; and Mr. Halstead, as the Court 
understood, knew that the kier was being worked without 
a safety-valve. In February last a new boiler was put 
into use, worked as high as 120 lb. ; and even at that time 
it did not seem to have occurred to either of these gentle- 
men to ascertain the safe working pressure of the kier, to 
overhaul the fittings, or provide a safety-valve or steam- 
pressure gauge. If these obvious precautions had been 
taken, the explosion would not have occurred. It had 
been said that Mr. Halstead and Mr. Woodall did not 
know that such kiers should be fitted either with a pres- 
sure-gauge or & ray Bees and Mr. Crosland, who had 
been called on their behalf, stated that, according to his 
experience, other steam users in the district had the 
same want of knowledge, and that they did not consider 
these kiers to be boilers, because they were nob directly 
fired. The Court believed that Mr. Halstead and Mr. 
Woodall had erred from ignorance, It was somewhat sur- 
rising that they should have done so, having regard to the 
Investigations into the explosion of kiers which in recent 
a had been held in that neighbourhood, in which it had 
n pointed out that safety-valves should be fitted. The 
Court believed them to be really ignorant of the facts, 
but this ignorance could not be accepted as an excuse, 
for they ought not to have worked this kier unless they 
knew how to work it safely, and unless it were equipped 
with the fittings mentioned. In the judgment of the 
Court it was as dangerous, if not more so, to work 
one of these kiers without a safety-valve as it would be 
to work an ordinary boiler without one; and that being 
so, Mr. Halstead and Mr. Woodall had been negligent. 
Their negligence had been the real cause of the ex- 
losion, and the Court must therefore hold the firm of 
essrs. David Halstead, Limited, responsible for such 
negligence. 
r. Gough, on behalf of the Board of Trade, asked 
for costs as against Messrs. Halstead. He wished at 
the same time to poosgune that the firm had given the 
officials of the Board of Trade every assistance. 
Mr, Bugler, on behalf of Messrs. Halstead, contended 


that mer. had acted in accordance with the custom 
adopted bY other people. The section of the Boiler Ex- 
plosions Act was, he submitted, intended to penalise 


those who neglected to take the ordinary utions 
usual throughout the district. There was oa doubt 
as to whether the Select Committee of the House of 
Commons had decided that kiers could not be included 
for legislation. 

Mr. Howard Smith pointed out that the Court was 
not a Select Committee. 





Mr. Bugler, resuming, further contended that nine 
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out of every ten firms in the district using kiers had 
neither pressure-gauge nor safety-valve fitted to them. 

Mr. Howard Smith remarked that he was sorry to 
hear it. 

In conclusion, Mr. Bugler said that this case was an 
educational lesson to those firms in a similar way of busi- 
ness, and it would be scarcely fair to Mr. Halstead that 
he should have to pay for their benefit. Mr. Halstead 
regretted the occurrence as much as anyone, but to put 
the costs upon him would simply be to make him pay for 
the teaching of other firms. He thanked the Board of 
Trade for the fair way in which they had conducted the 
inquiry. 

Mr. a Smith agreed somewhat with Mr. Bugler’s 
contentionas to the hardship which would be inflicted upon 
Mr. Halstead if he were made to pay for the teaching of 
others. The Court, however, must make an order that 
the firm should pay half the costs of that investigation. 
The costs, secre to Mr. Gough, amounted to 1301., 
but the Court would take them at 100/.,and would make 
an order that Messrs. David Halstead, Limited, should 
pay to the Board of Trade the sum of 50/. 

The investigation then closed. 
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LAUNCHES AND TRIAL TRIPS. 

Messrs. JosepH L. THompson anpD Sons, Limirep, 
of the North Sands Shipyard, Sunderland, launched on 
Saturday, the 19th ult., the s.s. Montauk, built to the 
order of Messrs. T. Hogan and Sons, of Bristol, and 
New York, which is the sixth vessel Messrs. Thompson 
have built for these owners. The principal dimensions 
are: 330 ft. 9 in. length between perpendiculars; 48 ft. 
beam extreme, by 26 ft. 10 in. depth moulded. The pro- 
pelling machinery has been constructed by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, the sizes of the 
cylinders being 24 in., 40 in., and 66 in. in diameter by 
45 in. stroke. There are two multitubular boilers work- 
ing at 180 lb. pressure. 








On Monday, the 21st ult., Messrs. Wood, Skinner, 
and Co., Limited, successfully launched from their ship- 
building yard at Bill Quay, Newcastle-on-Tyne, a hand- 
some new steel screw steamer which has been built by 
them to the order of Messrs. Fisher, Renwick, and Co., 
of Newcastle-on-Tyne. The principal dimensions of the 
vessel are as follow, viz.: Length, 220jft.; breadth, 
31 ft. 6 in.; depth moulded, 17 ft. The propelling ma- 
chinery has been constructed and will be fitted by the 
North-Eastern Marine pagneing Compras Limited, 
at the Northumberland Engine Works, Wallsend-on- 
Tyne, and will consist of a set of triple-expansion engines 
of improved type, having ——- 17 in., 28 in. and 
46 in. in diameter, respectively, with a stroke of 33 in., 
supplied with steam by a large steel multitubular boiler 
working at a pressure of 160 lb. per square inch. Both 
the ship and engines have been superintended during 
construction by Messrs. Alexander Taylor and Thomas 
Harrold, of Newcastle-on-Tyne, on behalf of the owners. 
The ceremony of christening the vessel was performed by 
Miss Gullachsen, of Newcastle-on-Tyne, who named her 
Yeoman, this name being suggested as commemorating 
the service of the eldest son of Mr. George Renwick, 
M.P., as a volunteer in South Africa with one of the 
Northumberland sections of the Imperial Yeomanry. 





On Tuesday, the 22nd ult., there was launched from the 
yard of the Sunderland y Agee Company, Limited, 
a steel screw steamer, 360 ft. between perpendiculars by 
48 ft. broad by 31 ft. deep. The main engines are by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, and have cylinders 26 in., 424 in., and in. 
in diameter by 45 in. stroke, steam being supplied by 
three large boilers working at a pressure of 180 lb. per 

uare inch. The vessel has been built to the order of 
Seen. The Erkside Steam Shipping Company, Limited, 
Whitby (Messrs. C. Smales and Sons, managers), and 
upon leaving the ways was gracefully named Crusader 

y the wife of the managing owner. 





The steel cargo steamer Farmand, built by the Laxe- 
vaags iy merge, Gg Shipbuilding Company, Bergen, 
Norway, went on her trial trip on Tuesday, the 22nd ult. 
She has been built to the order of Messrs. O. and A. 
Irgens, Bergen, and to Norwegian Veritas highest class. 
The vessel is of the following dimensions : ngth ex- 
treme, 256 ft.; breadth, 36 ft.; depth, 19ft. The engines 
are of the triple-expansion t pe about 700 indicated 
horse-power, and a speed of 10h nots was attained. 


The trial trip took place on Wednesday, the 23rd ult., 
of the steel screw collier Mystic, which has been built to 
the order of Messrs. C. T. Bowring and Co., Limited, of 
London and Liverpool, by Messrs. C. 8. Swan and 
Hunter, Limited, of Wallsend-on-Tyne. The Mystic 
has been specially designed for the carriage of large 
cargoes of coal between Louisburg (Nova Scotia), and 
Boston, U.S.A., and is of the following leading dimen- 
sions: Length over all, 359 ft.; breadth extreme, 
46 ft. 04 in. ; depth moulded, 30 ft. 1 in. ; and she has 
been designed to carry a deadweight of 6000 tons. The 
machinery has been constructed by the Wallsend Slipway 
and Engineering Co., Limited, and consists of a set of 
triple-expansion engines having cylinders 234 in., 39 in., 
and 66 in. in diameter by 48 in. stroke, steam being sup- 
plied by two single-ended boilers 16 ft. 6 in. in diameter by 
10 ft. 6 in. long, working at a pressure of 180 lb. per 
square inch. On the trial trip everything worked with 
perfect smoothness, and a mean speed of 12 knots was 
obtained on the measured mile, after which the vessel 
left to take up her station on the American coast. 





The Lily, which is a sister vessel to the Roce, was taken 





out for trial on the measured mile in the Mersey on 
Wednesday, the 23rd ult. These vessels have been built by 
Messrs. John Jones and Sons, of Liverpool and Tranmere 
for the Wallasley Urban District Council from the designs 
nel a ye and Si, Len The — 

ve m designed to carry 1 passengers, and their 
dimensions are: Length 160 ft.; beam, 42 fs: and depth, 
ll ft.6 in. They have twin screw four-cylinder triple- 
expansion engines with independent pumping machinery. 

he mean speed obtained on the measured mile with the 
patent propellers now fitted was 11.86 knots per hour, 
the builders contemplate making further speed trials 
with a different design of propellers as provided for 
under their contract. 





The s.s. Conway, recently launched by Messrs. Irvine’s 
Shipbuilding and Dry Docks Company, Limited, West 
Hartlepool, and built to the order of Sir C. Furness, M.P., 
for Messrs. L. R. Conner and Co., West Hartlepool, pro- 
ceeded on her trial trip on Wednesday, the 23rd ult. She 
is of the following dimensions: Length, 360 ft. ; breadth, 
47 ft. 9in.; and depth, 30 ft. 24 in.; and of a large mea- 
surement cargo capacity. Engines of the triple-expan- 
sion type have been fitted by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, with cylin- 
ders 25 in., 41 in., and 67 in. in diameter, with a stroke 
of 45 in., steam being supplied by two single-ended 
boilers constructed to work at a pressure of 1665 lb. 
After adjusting compasses the vessel was run at full 
—, the engines working smoothly and well, and the 
ship displaying good sea qualities, the owner express- 
ing himself well satisfied with the vessel. It was ascer- 
tained that a mean — of 12 knots had been maintained 
during the trial. he vessel then proceeded on her 
voyage to New Orleans. 


On Monday, the 28th ult., Sir Raylton Dixon and Co., 

imited, launched from their Cleveland Dockyards, 
Middlesbrough, the fine steel screw cargo steamer Corneille, 
built to the order of the Société-Générale de Houilles Ag- 
glomeres, of Paris. Her principal dimensions are: Length, 
282 ft. 8 in.; beam extreme, 40 ft.; depth moulded, 
20 ft. 6 in. ; with a deadweight carrying capacity of over 
3000 tons on a light draught of water. Triple-expansion 
somes will be fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, having cylinders 20} in., 
33 in., and 56 in. in diameter by 36 in. stroke, supplied 
with steam by two large single-ended boilers working at 
160 Ib. pressure. The hull and engines have been built 
= personal supervision of Mons. Beaugois, of 

ardiff. 





On Monday, the 28th ult., the s.s. Nassovia wa3 taken 
to sea for her trial trip. She bas been built by Messrs. 
William Gray and Co., Limited, West Hartlepool, for 
the Hamburg-American Line, of Hamburg. Her principal 
dimensions are: Length over all, 362 ft.; breadth, 
49 ft. 6in.; depth, 28 ft. 3 in. The machinery consists 
of a set of Mudd’s patent quadruple-expansion, five- 
crank engines, having cylinders 17 in., 24 in., 34 in., 
42 in., and 42 in. in diameter by 42 in. piston stroke, 
fitted by the Central Marine Engine Works. The boilers 
are of the ordinary marine type, working at a pressure of 
268 lb. per square inch, and are fit with Ellis and 
Eaves’ system of induced draught. The trial was a very 
satisfactory one. 


Particulars are available of the Italian battleships 
Regina Elena and Vittorio Emanuele III., which are 
shortly to be begun, the one at Spezzia and the other at 
Castellamare. e length of the Regina Elena will be 
4753 ft. over all, and 436.35 ft. between perpendiculars ; 
beam, 75.46 ft.; displacement, 12,600 tons ; engines about 
20,000 horse-power ; speed 22 knots ; capacity of bunkers, 
2000 tons ; radius of action at a moderate rate of speed, 
10,000 miles ; armament, three 12-in., twelve 8-in., twelve 
3-in., and twelve 1.85-in. guns; and four torpedo tubes, 
maximum thickness of armour 9.84 in. The Vittorio 
Emanuele III., will have length 473.42 fb. over all, and 
435 ft. between perpendiculars ; beam, 73.32 ft.: displace- 
ment, 12,624 tons; engines, 20,000 horse-power ; speed, 
22 knots; radius of action, 12,000 miles; armament, 
two 12-in., twelve 8-in., twelve 3-in. and at least twelve 
smaller guns, and four torpedo tubes, The two ships 
will cost about 1,000,000/. each. It is expected that 
the battleship Regina Margherita will be launched in 
the month of March, and the Benedetto Brin nob later 
than September. 





On Thursday, the 3i1sb ult., Messrs. William Gray 
and Co., Limited, sent to sea the steel screw steamer 
Armanistan, which they have built for Messrs. Frank 
C. Strick and Co., Limited, of Swansea and London. 
Her length is 312 ft. over all ; breadth, 43 ft.; and depth, 
22 ft. 3h in. The engines are from the Central Marine 
Works, and have cylinders 22 in., 35 in., and 69 in. in 
diameter, with a piston stroke of 39 in., and two large 
= boilers, working ata pressure of 160 Ib. per square 
inch. 





On Thursday, the 3lst ult., the s.s. Loyalist, built and 
engined by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, ran her s trials in the Firth. This vessel 
has been built for Messrs. Furness, Withy, and Com- 
i service between London and Nova Scotia and New 

runswick. Her dimensions are 385 ft. by 45 ft. by 304 ft. 
A speed of nearly 15 knots was obtained on the trial. 





Messrs. David and William Henderson and Co., 
Limited, launched from their shipbuilding yard af 
Meadowside, on Tuesday, the 5th inst., a Jarge steel 
screw steamer for the Anchor Line of the following dimen- 





sions: Length, 470 ft.: breadth, 55 ft.; depth, 33 ft. 
moulded. e vessel is built to the highest class of 
the British Corporation, and will be fitted with triple- 
expansion engines, the cylinders being 294 in., 47 in., and 
78 in. in diameter, with 4 fc. 6 in. stroke, and will have 
three large double-ended boilers and a donkey boiler. As 
the vessel left the ways she was named the Numidia, by 
Mrs. Francis Henderson. The Numidia is intended for 
the Indian service of the Anchor Line, and will sail on 
February 28 for Calcutta. The Numidia, with her sister 
vessel the Assyria, now on her first voyage to Calcutta, 
will be the two largest carrying vessels trading regularly 
from Glasgow. They will each carry 9500 tons weight 
and have 13,000 tons ok for and coal. 
There are still four other vessels building at Meadowside 
for the Anchor Line. 

On Tuesday, the 5th inst., Messrs. Irvine’s Shipbuilding 
and Dry Docks- Company, Limited, launched from their 
shipyard at West Hartlepool a finely modelled steel 
screw steamer, built for the West Hartlepool Steam 
Navigation Company, Limited. She is of the following 
dimensions: Length, 360 ft.; breadth, 47 ft. 9 in.; and 
depth, 30 ft. 2} in., and of a large measurement cargo 
capacity. Engines of the triple-expansion type are being 
supplied by Messrs. Richardsons, Westgarth, and Co., 
Limited, Sunderland, with cylinders 23 in., 41 in., and 
67 in. in diameter with a stroke of 45 in., steam being 
supplied by two single-ended boilers constructed to work 
at a pressure of 165 lb. The construction of the ship 
and engines has been supervised by Messrs. Craig and 
A. B. France, owner’s superintendent. 





Coat Prorits IN YorKSHIRE.—The annual meeting 
of the Lofthouse Colliery, Limited, was held on Saturday 
afternoon, at Leeds, Mr. R. Talbot in the chair. The 
chairman, in moving the adoption of the report and 
balance-sheet, said the past twelve months had been the 
most successful year in the history of the colliery, which 
was opened 28 years since. The colliery had been em- 
ployed all the year, but owing to mild weather and de- 
— in the iron trade, the demand for coal and coke 

ad somewhat fallen off during the last two months. 
Still prices were pretty good even now. As the lease 
with the Duke of Leeds will expire in 1904, a renewal had 
been effected with the present lessora for 31 years more. 
The accounts showed a profit of 39,445/., which, added to 
a balance brought forward from the previous year of 

. 14s, 4d., made a total of 46,3327. 14s. 4d. Of. this 
sum 93297. was paid on August 1 by the directors as an 
interim dividend, leaving a ce of 37,0037. 14s. 4d. at 
the disposal of the shareholders. The directors accord- 
ingly recommended the payment of a dividend of 15s. 
per share free of income-tax, which would absorb 
13,9932. 10s., and leave 23,0107. 4s. 4d. to be carried for- 
ward. Mr. M. Hall, in a brief review of the colliery, 
expressed his opinion that, with regard to prices, the top 
of the — had been reached and that a fall seemed 
inevitable, 


THe Great Lakes AND Hupson Bay Raiiway.— 
The United States Consul at Niagara Falls, under date 
of November 21, reports upon this project at some length. 
Among other things he says: The talk and plans of de- 
cades have finally taken form, and the Algoma Central 
Railway, connecting the Great Lakes with Hudson Bay, 
is now actually under construction, plunging hundreds of 
miles through an unbroken wilderness, with no cities, 
towns, or even villages to afford traffic. It is being built 
in the most thorough manner possible, with 85-lb. steel 
rails, while the locomotives, which weigh 135 tons when 
equipped for traffic, are so massive that the railway 
companies were afraid of the strain on bridges, and so 
they were delivered from Chicago by the lake route on 
steam ferries to Sault Ste. Marie, where the new railway 
starts. Ground was broken less than 90 days ago, but 
already 25 miles of road are completed and in use, and the 
railway is pushing forward at the rate of half a mile a 
day. It is expected that it will require three years to 
complete the road. The millions of capital involved came 
mostly from the United States, but the builders have 
made careful — as to traffic, and are confident 
that the road will realise all that is promised as an in- 
vestment. It had its origin in the necessity of bringing 
supplies of pulp wood from the far north to the Sault 
mills, but it opens up as well a region that is fabulously 
rich in minerals and timber. The mineral wealth is said 
to be practically inexhaustible, consisting of mountairs 
of iron, copper, and other valuable ores. Among other 
discoveries is that of a solid bed of gypsum, eight miles 
in length. In timber the supplies are equally valuable. 
For hundreds of miles, it is claimed, the railway will run 
through dense forests of big trees, including birch, —— : 
hard elm, tamarack, spruce, balsam, poplar, and white 
pine. The Ontario Government is greatly interested in 
the opening of this rich territory, and has given a big 
grant of land. At theend of the first 15 miles the rail- 
“= | commenced to haul heavy consignments of timber, 
and traffic is following closely upon construction. It is 
announced that particular attention will be paid to transit 
traffic, and at every important place a first-class hotel 
will be built. At Hudson Bay it is proposed to establish 
a modern seaside hotel. Game is ~~ and scores 
of lakes and rivers, teeming with fish, will be reached by 
the railway. The scenery, bracing climate, hunting, and 
fishing, are expected to attract thousands of tourists. 
The railway also intends to handle Hudson Bay fish 
products on a large scale. If the plans of the officials 
are all carried out, the new railway to the north, reaching 
as it does to the very slopes of the Arctic Ocean, will be 
one of the most daring and p‘cturesque attempts to cub- 
jugate a wilderness known to railway annals. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
Sts seetiiovet UNDER THE AOTS 1888—1888, 
views given in the Specification 8 is stated 
in each case; where none are mentioned, de ee 
Where ¢ are communicated the N é&e., 
of the Communicators are given aa sie 
of Specifications may be obtained at the Patent Office Sale 
the onah ‘| ay) eae Buildings, -lane, W.C., at 
The date of e advertisement of the oy & complete 
ts, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
ge sew may at any time within two months from the date cf 
he advertisement of the of a complete Specification, 
ve notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


2869. M. Kellner, Breslau, Germany. Trans- 
planting Tool. (2 Figs.) February 13, 1900 _This tool is 
especially designed for removing soil from among the finer roots 


Fig.2. 
x J) ORF 
of trees into the trenches which are dug around them before they 
are taken up for transplanting. The point of the tool is blunt 


and rounded, and the front surface of the tool (which is drawn 
toward the user) is convex. (Accepted January 2, 1901.) 


ELECTRICAL APPARATUS. 


2222. A. Yxtens and The Reason Manufacturing 
Company, ted, Brighton. Electricity Meters. 
(5 Figs.) February 3, 1900.—In this mercury electrolytic meter the 
indication is furnished by overflow of the cathode. In order that 
this mercury may overflow in small drops the lip from which it 
falls is situated in a small vessel in communication with the 
cathode. In order that the denser solution formed at the anode 
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surface may readily pass to the surface of the cathode, the anode 
is located at a higher level and care is taken that there is no 
obstruction to the flow of liquid from off the nearer side of the 
domed surface of the anode globule, and also to prevent the said 
globule from becoming smaller as mercury is dissolved (in which 
case its edge would retreat from the lip and the provision last 
specified be rendered nugatory), a bird fountain device is employed 
to keep it replenished. (Accepted January 2, 1901.) 


2355. H. Tasker and C. F. Asbridge, Andover, 
Hants. Elevators or Stacking Machines. [3 Figs.) 
February 6, 1900.—This invention relates to stacking machines 
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constructed with foldinz troughs, and in which the upper part 
folds over the lower. The apparatus for elevating and Sollieg 
the troughs is arranged so that in the action of opening out or 
unfolding the upper part of the trough, the lower part—during 


the whole or a part of the time—is simultaneously raised through 
@ proportionate angle, thus saving time and labour in getting the 
machine ready for work. Means for simultaneously the 
lower half of the trough are attached to the lower portion of the 
elevating gear in such manner that while the outer end raises the 
outer of the trough, the inner end will at the same time, raise 
the inner half of the trough. In one arrangement there is a slot 
in each side of the base of a pivoted lifting gear comprising an 
elevating arm or lifting pole integral with, or secured to, a hemi- 
spherical or other base, and in the slots are placed the ends of a 
bar or roller, so arranged and secured that when the vere part 
of the trough is being unfolded, the bar or roller is lifted by the 
ends of the slots and raises the lower part of the trough, rapidly 
bringing it into working position. Modifications are provided. 
| (Accepted January 2, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2135. A. C. Spencer, London. Balloons. [3 Figs.) 
February 2, 1900.—Heretofore it has been common to provide a 
ber of di dly extending leading lines, the office of which 





was to connect the terminals of the net of a balloon to the hoop, 
and from this hoop the seat or car was suspended and the captive 
rope attached. It is stated with such a construction, disad- 
vantages have been experienced, mainly in that when the 
balloon is held captive by a cable extending from the earth and 
fixed to the hoop, not only is the plane of the hoop, and con- 
sequently the car or seat, held at an inconvenient incline to the 
horizontal, but the car is liable to be brought against the cap- 
tive rope by the swaying and other motions of the balloon. The 
objects of this invention are to so arrange and construct the car or 
seats, and the several connections, that not only are the aforesaid 
difficulties prevented, and the disadvantages obviated, but the 

t or ts of the car are more conveniently situated 
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than hitherto, whilst at the same time a saving in weight is 
effected. A series of converging lines, equal in number to the 
leading lines of the net, are provided and the loose ends of the two 
sets of lines are formed with loops or toggles to enable them to 
be connected together in such manner that when the balloon is 
inflated the apex of the inverted cone formed by the —— 
lines can be attached to the end of theearthrope. Above the sai 
apex a circular wickerwork or other seat is firmly connected to the 
interior of the converging lines, the seat centre having an opening 
which may support the upper edge of a pocket into which the 
legs of the aeronaut or other occupants are received, and a canvas 
or other shield continues up the lines to a point above the peri- 

hery of the seat and serves as a back rest to the same, The 

urther continuation of the lines may be connected by circular 
lines or network, to serve as a guard to the occupants of the seat. 
(Accepted December 12, 1900.) 


23,485. F. Wright, yyegeumens Gas-Meter Com- 
pany: Limi and J. D. Forster, London. Slot 

eters. (3 Figs.) November 24, 1899.—In prepayment gas- 
meters, and especially in those of the kind descri 








bed in Patent 
Specification No. 28,155 of 1896, the lower part of the coin receiver 





Fig.t. 





























is made of larger diameter than the main portion, and the guide- 
plate upon which its slide reciprocates has a recessed portion 
immediately below the plunger, the object being to prevent 
bent and battered coin from clogging the meter mechanism. 


(Accepted December 5, 1900.) 

23,486. F. Wright Prepayment Gas-Meter Com- 
y, Limited, and J. D. Forster, London. Slot 
ters, (2 Figs.) November 24, 1899.—According to this 

invention, the coin receptacle for a prepayment meter is made 
as a single elongated box adapted to fit on the exterior of the 


meter casing, and to he held in position by means of pins epter- 








ing eyes and to be secured by a lock. The coins are discharged 
from the meter mechanism through a slot into the upper part of 


Fig.l. [9 Fig.2. 
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the receptacle, the greater part of whose space is therefore 
available for storing coin. (Accepted December 5, 1900.) - 


20,341. C. Carpenter, London. hting Gas 
Burners. [5 Figs.} November 12, 1900.—It stated that 
according to this invention there is used ‘in conjunction with 
the continuously-burning pilot light a secondary gas supply 
which is available only at the moment of lighting and extin- 
guishing the burner.” The pilot light is supplied from a point 
below the burner tap, and is placed in a position where it 
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cannot be extinguished by the lighting or turning-out explo- 
sions. The claim is as follows: ‘‘The employment of a con- 
tinuously-burning pilot light in conjunction with one or more 
suitably placed secondary gas supplies, the intermittent ignition 
of which, by the pilot light, is utilised to ignite the burner or 
burners to be lighted substantially as set forth.” (Accepted 
January 2, 1901.) 


743. The Hon. W. Rothschild, G. D. Smith, and J. 
A. Warne, seatee. Ammunition Boxes. (3 Figs.) 
January 12, 1900.—Ammunition boxes according to this invention 
are so constructed that the lid may be closed without any delay 
whenever the gun stops firing, and will then grip the band firm] 
or engage it between neighbouring cartridges at the point whic’ 
happens to be adjacent to the exit from the box, so that the 
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ammunition box becomes connected to the breech of the gun by 
the band, and may, if desired, hang ed by the latter. Thus 
the simple ration of raising the lid puts the gun into im- 
mediate readiness to resume ry The boxes are so const: 

that there is no danger of the lid being prevented by a cartridge 
from closing or of acartridge becoming acciden discharged if 
— of the box is violently closed. (Accept 
1900. 


December 12, 
1995. W. J. Jeffery, London. Telescopic 

(6 Figs.) January 31, 1900.—According to this invention, and 
instead of employing cross-threads or wires as heretofore for 
the fore-sight in a sighting telescope, a pointer or finger pro- 
jecting radially from the outside into the interior of the tele- 
scopic tube is adjustably so that its inner end or point 
may be caused to coincide more or less closely with the axis of 
the telescope. This pointer or finger is carried by a fitting secured 
to the telescope, passes through a nut contained in a recess 
in the fitting, the pointer or finger being screw-threaded exter- 
nally, and the nut internally, so that by turning the latter in its 
recess in the fitting the pointer or finger can be moved in 
or outwards (that is to say, upwards or downwards), according to 
the required range. The pointer or finger can also be moved 
more or less to the right or left in the tel tube to allow for 
wind force by making its inner end or point eccentric with 
reference to its screwed part which takes into the nut, this 
screwed part being in ite turn ecrewed or fitted at its outer 


Sights. 
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end somewhat stiffly into a square or other shaped nut let 


, i 3 8839. W. C. Fischer, London. -Thread 
into a recess in the fitting. This last-named nut holds the stem | Taps, Nuts, and Joints. [8 Figs.) May 12, 1900.—Ac- 


W. Cc. Dovetail ied 


of the pointer or finger normally with sufficient firmness to | cording to this invention a screw thread is formed of dovetail 
prevent it from turning when the first above-named nut is turned | section. Various applications of the invention are described. 
on it in order to raise or lower the pointer or finger in the tele- | The faculty of such a thread for retaining to itself mere segments 


scope tube ; but when it is desired to move the pointer or finger 
to one side or the other to allow for the direction of the wind, 
the stem of the pointer or finger is turned in the second-named 
nut, and the eccentricity of the inner end of the pointer or finger 


Fig. Fig3 














causes it to swing round to the right or left of the centre, accord- 
ing to the direction in which its stem is turned. In order to 
apply a telescope sight to an existing firearm provided with a 
back-sight and a dial-sight (as in the case of a ‘‘ Lee-Enfield” 
rifle, for example), the two sights are removed from their r - 
tive bands or other fixings, and the one screw-hole of the dial. 
sight band is utilised for fixing the front end of the telescope, and 
the two screw-holes of the orthoptic or aperture back-sight band 
for fixing the rear end of the telescope. (Accepted January 2, 
1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2038. G. Huxley and H. Simon, Limited, Man- 
chester. Key Extractor. [3 Figs.) February 1, 1900.— 
This appliance for extracting headed keys comprises a screw and 
a nut, each adapted to engage with the other. The screw is 





rovided with an axial opening through which the head of the | of a complete nut is utilised. The two halves of a split pulley 
Key may be passed, and it is also slotted or recessed so that part | may be held together by a dovetail-threaded axle phate radially 
of it may be passed behind the keyhead in order to engage with | gn)it nut upon a dovetail-threaded screw, when screwed home, 
it. If desired, a separate key or block may be inserted within opens and the threads jam. To utilise this property, lock nuts are 











made split radially and provided with means for retaining them 
open, and therefore thread-jammed. (Accepted January 2, 1901.) 


—. F. Foster, Owens College, Manchester. 
Roller F-: 
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the axial opening in the screw in such manner as to maintain it 
in ite engaged or hooked position, and prevent the key that is 
being with n from t ing bent. The nut is of ordinary 
construction. In use, the screw is placed upon the headed key 
and the nut is then screwed down until its face comes into contact 
with the end of the shaft or the hub of the pulley. Further 
rotation of the nut causes longitudinal axial movement of the 
screw and the withdrawal of the engaged key, as the screw is 
prevented from rotating by the key. (Accepted December 5, 1900.) 


SSS 








plane of their rotation ; their angular velocities 


riction Gearing. {6 Figs.] ember 12, 1899.— 
According to this invention, in frictional rotary motion trans- 
mitting gears of the balanced pressure type and in which the 
cylindrical driving and driven parts are eccentrically di one 
within the other with limited freedom of relative motion in the 
though inversely 
roportional to their radii being rendered interdependent by 


intervening wheels or rollers in contact with them both ; the use 





20,148. C. A. Huestis, Yonkers, N.Y., — 
Calipers. [4 Figs.) November 8, 1900.—In these calipers the 
contact on one leg is made by a tightly-gripped camwheel 
slightly eccentric and bearing division markings, any one of 
which may be set to coincide with a pointer or marking on the 





cam fork. The camwheel bears a mark to indicate the maximum 





is implied of an intervening motion transmitting roller free to 
revolve about its own centre and out of driving contact, and also 
capable of movement on the driven part in the direction towards 
the point at which the radial distance between the driving and 
driven parts is a minimum until it reaches a position where 
owing to its wedge-like action a radial pressure proportional to 
the turning effort is exerted between the contiguous surfaces of 
the driving and driven parts and the intervening wheels or 
rollers, the friction created by the pressure being great enough 
to resist the tendency of the surfaces to slip one upon the other 
under the influence of the tangential effort applied at their point 


of contact. (Accepted January 2, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


156. F. G. Preston and J.S. M‘Laren, London. 
a Metals. [6 Figs.] December 19, 1899.—A container 


or minimum radius, and is conveniently divided by markings indi- | for metals to be squirted (while hot) by pressure, is made in a 


cating radius differences of one-thousandth of an inch. e tool 
is stated to be of value for obtaining a small and definite altera- 
tion in a calipered dimension, such as is required to be made pre- 
vious to boring a bearing for a shaft. (Accepted Janwary 2, 1901.) 


25,202. H. J. Chicago, IL, U.S.A. Pneu- 
matic Drill. [8 Figs.] December 12, 1899.—In this drill 
engine to be actuated by P d air, a stati ry eccentric is 
used to actuate a rotating valve gear system attached to and 
controlling a set of rotating cylinders and pistons. The valve 











system is placed on the axle at the side of the cylinders which is 
farthest from the drill coupling. Air is admitted to the tool 
through the small hand-lever-controlled valve shown on the left 
of the drawing, and then passes to the cylinders through the 
hollow crankshaft and the valve system. The exhaust is ejected 
through the valve ends and tool casing. Specifications Nos. 
19,011 of 1898, and 22,902 of 1899, are referred to. (Accepted 
January 2, 1901.) 





“Rope Cape. (9 Figs.] 
December 18, 1899.—To provide for pit ropes a reliable and n 
“capping,” capable of being easily and quickly applied or changed 
without the use of 
comprises a conical box made in halves, held together by means 
of a conical sleeve, which is in turn secured by a lock-nut screwed 
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manner similar to the formation of a modern wire-wound or built- 
up gun. The inner shell has sleeves shrunk upon it, or steel strip 
wound around it, the tension of each added layer of wound strip 
being less than the last. (Accepted January 2, 1901.) 


079. J. Caddy, Pontypridd, and F. W. Scott, 


tools, according to this invention, the socket 





on to the smaller end of the box. The accurate adjustment of 
the two halves of the box is insured by interlocking projections 
and recesses. For heavy work the larger ends of the halves of 











the box are preferably shaped so as each to form one of the 
jaws of a pin shackle. For lighter loads they may form a 
split link. (Accepted December 12, 1900.) 


VEHICLES. 


2264. G. Klingenberg, Charlottenburg. Germany. 
Motor Vehicles. {1 Figi February 5, 1900°To avoid the 
taking up of large quantities of dust with the air used in the ex- 
plosion motors of motor vehicles, the air intake of the motor is 








Sz. 


connected to the interior of the hollow frame of the vehicle, 
which is provided with apertures at its highest part, so that the 
air drawn in may be as free from dust as is possible, (Accepted 
December 5, 1900.) 


MISCELLANEOUS. 


14,998. W. A. Pitt, Stamford, U.S.A. Gear, 
(6 Figs.) August 22, 1900.—A device, according to this inven- 
tion, for converting relatively slow reciprocatory into a more 
frequent rotary motion comprises an approximately triangular- 
shaped body within a square orifice and adapted to he ro’ 


Gaii= 
Sime 


La 1 
therein by a pivoted crankshaft connected with the reciprocator. 
An orifice in the centre of the triangular body has an eccentric 
(preferably provided with ball bearings) therein. When the 
tri: body is rotated, the shaft, it is stated, rotates in the 
opposite direction at a speed three times as great as that at 
which the triangle turns. (Accepted November 24, 1900.) 









































1291. P. Jensen, London. (0. Falsen, Christiania, 
Norway.) Periodical Alarm. [1 Fig.] January 20, 1900. 
—This invention provides a clockwork device (with or without a 
time-indicating attachment), by means of which a bell is struck 








y) 
periodically. The apparatus is designed for use on ships for the 
purpose of giving warning to the man whose duty it is to periodi- 
cally cause a fog signal to be sounded. (Accepted January 2, 


1901.) 

2309, ¥F. C. Carroll, Peoria, IIL, U.S.A. Barbed 
Wire. [4 Figs.) February 6, 1900.—The barbs on this wire are 
arranged so that they are free to rotate, and each barb is shaped 
so that the ses end is caused to project outwardly by reason 
of the tail being heavier than the pointed end. Fig. 2 shows a 


» Figi _ Fig.d. 
Fig.2 =» 
2303. ‘ 


twisted wire for ordinary erection; but when it is desired that 
the wire shall be capable of resisting strain, to prevent locking of 
the barbs, in this case they are made sufficiently large in the 
loop to enable them to turn freely over the twisted wire, and are 
prevented from shifting along the wire by close coils on each side 
as is shown in Fig. 1. (Accepted January 2, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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RAILWAY COUPLINGS. 


Durine the discussions which occurred rather over 
a year ago on the standard size and strength of the 
railway wagon couplings used in this country, it 
appeared that an examination of a few actual speci- 
mens properly accredited as belonging to railway 
companies handling large volumes of mineral and 
goods traffic would yield results of interest and 
value. The thing chiefly lacking and much 
desiderated was a general and yet definite notion 
of the degrees of uniformity of practice in respect 
of wagon couplings obtaining on British railways, 
together with an average measure of the strength 
of couplings when new, or rather as ordered from 
store in the ordinary course. 

With the objects above-mentioned duly set forth 
Professor A. HK. Elliott, of University College of 
South Wales and Monmouthshire, Cardiff, a mem- 
ber of Lord James’s Royal Commission on Rail- 
way Couplings, approached a number of railway 
officials, viz. : Mr. Cornelius Lundie, M. Inst. C.E., 
Rhymney Railway ; Mr. T. Hurry Riches, M. Inst. 
C.K., Taff Vale Railway ; Mr. J. H. Hosgood, M. 
Inst. C.E., Barry Railway; Mr. James Holden, 





Fic, 3. Barry Raitway. 








All the couplings* were of the now universal drawbar hooks were of two types, namely : (1) 
three-link class; and in what follows that link that in which the drawbar link is welded into 
connected to the drawbar hook is called the draw- | the drawbar hook, see Fig. 1; and (2) that known 











5576 6 


Fia. 4. 





jas the Gedge, wherein the drawbar link is engaged 
|with the drawbar hook by means of a subsidiary 
| hook or slot hook, shown at K, Fig. 2. 

No explanatory remarks are required on Table I., 
page 194, with regard to the class ‘‘ link-welded into 
drawbar hook” (Fig. 1), because in no instance did 
the permanent connection between the three links 
and the drawbar hook to which they belonged fail. 
Hence it was possible with one drawbar hook and 
its three links to determine, first, the strength of the 
links, and next, the strength of the hook ; and which- 
ever of these in any case is the lesser may obviously 
and fairly be taken as the strength of the connection 
between wagon and wagon. But in the case of the 
Gedge couplings (Fig. 2), the very first experiment 
resulted in the failure of the inner or slot hook ; 
and while the strength of the inner hook was thus 
determined, and while no obstacle was thrown in the 
way of the subsequent determination of the strength 
of the links, yet the drawbar hook, as a whole, 
was so much. injured that all chances of a fair test 
of the outside hook was lost. With only one draw- 








Great Eastern Raiiway. 











Fie. 56. Miptanp Ratiway, 


Fic. 6. Lonpon anp SoutH-WEsTERN Rariway. 


M. Inst. C.E., Great Eastern Railway; Mr. T. G. bar link and the other two links in order are| bar hook of each kind available, it became neces- 


Clayton, M. Inst. C.E., Midland Railway; and call 


Mr. W. Panter, London and South-Western Rail- 
way ; and each of these gentlemen readily undertook 


links, 











* With the exception of the Hill’s couplings, which had 
to furnish one or more drawbar hooks and sets of | two links. In ite latter form Hill’s coupling ; 
links with a stiff joint between the end and mid links. 


has three | be; 


ed the mid and end links respectively. The sary to choose in each case between determin- 
|ing the strength of the inner hook and deter- 


mining the strength of the outer hook ; and having 
un by testing an inner hook, it appeared advis- 
able to adhere to that choice for the sake of 
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EXPERIMENTS ON RAILWAY COUPLINGS. 


TABLE I.—STRENGTH OF STANDARD WAGON COUPLINGS, AS ASCERTAINED BY EXPERIMENT IN THE TESTING MACHINE 
AT UNIVERSITY COLLEGE, CARDIFF, NOVEMBER, 1899. 











| 
LINK WELDED INTO DRAWBAR HOOK. 


| GEDGE COUPLINGS. 























hook failed near’ hook failed 
(m) and distor-| through (p) 


| hook failed 
| through (m) 


TYPE. 
. atacand mets learns] a aes . [ae Balle : ee 
Reference Numbers .. ° = a. és oe = L II. III. oO. | IV. ¥. V Bis 
ise rae eee § L ‘Load which produced distinct permanent | 
| ee. ae 13.0 14.0 | 12.0 14.0, 18.0, | 18.0 12.0 
2. Maximum load .. Ay 50.7 38.13 20. .62 5 ; 
Strength of the | 3" Locality of fracture ” | Clear of weld in | In weld, side of | Clear of weld, in| In weld, side of | Clear of weld, in | In weld, side of | In weld, bend of 
three links | bendof mid link | midlink —_ bend drawbar link end link bendend link | mid link drawbar link 
4. Ultimate elongation over all .. sa ee 6.0 3.693 Not observed 6.56 8.22 1.19 182 
5. Ultimate elongation per cent. | 17.1 11.1 Ditto 19.4 | 10.1 3.6 5.4 
| 
1. Subsequent ( 6. Maximum load . tons|Toomuch closed to 54.4 58.0 | foo much closed to| 59.65 39.1 
test of remain- | admit of retesting | : jadmit of retesting| : 
ing unfractured) 7. Locality of fracture | : | In weldon side Olear of weld in | ais In side, but not | In weld at bend 
links bend | through weld 
2. Subsequent : } | 
test of remain. )| & Maximum load .. a v + tone) 72.58 
ing unfractured ) | 9 Locality of fracture is - Clear of weld, in | 
link both bends | 
10. Load which produced distinct permanent 
Strength of set ie “ as ee .. tons) se | i | a -_ 19.0 
drawbar hook ll. Maximum load .. he Ae oe 37.94 88 90 36.00 | 5 39.18 37.38 
{ 12. Locality of fracture Through (d) Through (d) | Through (d) inner or GedgejInner or Gedge/Inner or Gedge 


tion at (p) 











I. Rhymney Railway, ordinary links. 


II. Taff Vale Railway. 


III. Barry Railway. (See Fig. 3, page 193.) 


uniformity. When two wagons are coupled by 
Gedge couplings the stress acting between them 
passes through the three links and one outer and 
one inner hook ; and it is the strengths of the inner 
hooks alone that are given in the Table. There 
was ample room in the testing machine to take in 
two drawbar hooks coupled by one or other of 
their three links, or in other words a complete 
connection as between wagon and wagon ; and it 
appears a matter for regret that this plan could 
not be adopted in respect at least of the Gedge 
couplings for the reason already assigned, namely, 
that no second drawbar hooks were available. 

Two experiments were subsequently made on 
links of the type originally devised by Mr. E. J. 
Hill for use with his modification of the shunting 
pole. The following is an abstract of the results : 


Material _.... as oat on ee: Steel. 
Length of linksover all... in. 33.4 32.0 
Weight of links ... ae |S 33 364 
Load at which distinct deforma. 

tion of end link set in... tons 10 14 


Maximum load onend link _,, 34.3 47.4 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue additional general meeting of the Institution 
of Mechanical Engineers, arranged for the purpose 
of bringing to a conclusion the discussion on Mr. 
H. A. Humphrey’s paper on ‘‘ Power-Gas and 
Large Gas Engines for Central Stations,’’* was held 
on Friday last, the 8th inst., the President, Mr. 
W. H. Maw, occupying the chair. 


ADDREss TO THE Kina. 

Before proceeding to the usual business of the 
meeting, the following Address to His Majesty the 
King was read by the President, and adopted, the 
members all standing during the reading : 


To the King’s Most Excellent Majesty. 
nog it please Your Majesty, 

e President, Council, and Members of the Institu- 
tion of Mechanical Engineers, at this their first Meeting 
held since the death of Her Gracious Majesty Queen 
Victoria, desire to express their high appreciation of Her 
most noble life, and their profoun mt ee A with Your 
Majesty and the Members of the — ‘amily. 

The Council and Members also desire to offer their 
dutiful and most hearty congratulations on Your Majesty’s 
Accession to the Throne. — 

Your Majesty’s interest in Engineer ng Achievements 
has been shown on many occasions, and has been evidenced 
by Your Gracious cee Bey eleven vears ago of the 

onorary Membership of this Institution. The progress 
of mechanical invention has been a conspicuous feature of 
the long reign of our late revered Queen, and they trust 
that Engineering Science will continue to progress under 
Your Majesty’s yy care, 

They pray that the blessings of health, long life, pro- 
sperity, and happiness, may be vouchsafed to Your 
Majesty and to Your august and beloved Consort, Queen 
Alexandra. 


Larce Gas ENGINEs. 
After the reading of the minutes, the discussion 


_* For our previous reports of this discussion, see page 
105 ante, and page 790 


our last volume, 


O. Rhymney Railway, special links of ‘‘ fibre steel.” 


IV. Great Eastern Railway. (See Fig. 4, page 193.) 
V. Midland Railway. (See Fig. 5, page 193.) ‘ 
VI. London and South-Western Railway. (See Fig. 6, page 193.) 


TABLE II.—Weicuts AND DIMENSIONS OF STANDARD WaGon CoupPLincs. 












































TYPE. | Link WELDED INTO DRAWBAR HOOK, | GEDGE CouPLina. 
| ke |_ se 
| 
Reference Numbers ae : ‘ z | II. III. | | ie Vv VL. 
1. Weight of three links .. ee 36 44 | 37 34 | 36 35 
Weights 2. ° rawbar hook o> id 44 41 47 | 454 384 41} 
3 4,  linksandhook .. ,, so | 8s | sf | 745 764 
| 
4. Diameter of bar used in forming | | | . 
link ae oo ¥. oe in. 13 | 14 13 | 1} | 13 13 
5. Total length of three links outside ,, | 35.06 | 33.387 | 85.44 | 31.94 33.37 33.68 
Dimensions | | 6. Length and width of drawbar link 
of outside .. ae ee i in.| 12.54x6.00 | 13.01x6.57 | 13.94 5.57 | 13.62 5.94 | *- x 5.86 13.40 x 6.10 
links 7. Length and width of mid link out-! | | 
side , we — - in.) 14.00 5.96 | 13.20x6.45 | 13.555 69) 11.75x5.59 | *- x5.72 12.31 x 5.87 
8. Length and width of end link out-) | } 
side * oe 0 ss in.| 13.92 x 6.60 13.€6 x 6.57 | 13.50x 5.46 11.94 x 5.37 | *- x5.70 18.37 x 5.84 
,|.9. Extreme length over all ‘ 28 12 27.37 | 2668 | 20.25 27.37 24.75 
10. Dimension(a) .. se in 9.00 d.50 | 8.93 | 8.75 8.12 9.97 
a SGre Ue ac sk te a 187 | «200 | | 285 1.78 1.75 
12, 2 _ ae . a . 3.19 3.06 3.81 3.19 2.56 3.06 
138. ” qd)... -s ae ie 4.00 | 3.72 | 3.87 3.94 3.06 3.69 
14, »” (e) .. os ae 0.81 - i 1.19 1.15 0.84 1.25 
Dimensions | 15. 9” 7) ss + oe pee 1,25 1.90 | 1.44 | 1.75 1.81 1.75 
of drawbar 16. 7) ie. Fas ee ae oo | 1.00 0.56 1.25 | 1.00 0.75 1.37 
hook 17. Angles(g).. .. deg.! 65 66 30 | 64} 67 64 
18. Dimension(j) .. ba on in.| 4.37 4.50 4.62 | 4.00 4.00 5.25 
19. om th) ie si oe 9° on | as aa | 1.15 1.16 1.06 
20. * @ .. ‘a as *” 1.62 1.75 1.62 1.75 1.69 1.56 
21. ss TOO eg tas an? Go 6 | a | Re 2.00 2.00 1.94 
22. Pepe R oda ity Jaggi * ae 3.25 2.81 8.25 
28. Diameter of pin-holes .. = 1.50 150 | 1.50 1.19 1.44 
| ' 
I. Rhymney Railway IV. Great Eastern Railway. 
II. Taff Vale Railway V. Midland Railway 
III. Barry Railway VI. London and South-Western Railway 
* Accidental omission. 
TABLE ITII.—Srrenetu or Screw CouPtines. - 
| | 
Reference Numbers... os ae os os os! I. II. III. av. 
: 1. Maximum load... tons 31.67 19.7 29.72 30.80 
Strength of coupling { 2. Locality of fracture | A shackle pin The screw broke A shackle pin A shackle eye 
| | shore | shore burst 
Strength of drawbar hook 3. Maximum load ..__ tons 26.10 24.40 24.38 








I, Taff Vale Railway, carriage coupling. 
Il. Barry Railway, carriage coupling. 


on Mr. Humphrey’s paper was re-opened by Mr. 
Bryan Donkin, who congratulated the author on his 
paper, and spoke of the great influence the figures 
contained in it would have on future engineering 
Pp . In the trials of the Crossley gas engine, 
described by Mr. Humphrey, every care had been 
taken to get accurate records, and the results were 


interesting. The compression, however, was dis- | [ 


appointing, for in ee of four atmospheres he (the 
speaker) would liked to have seen eight. The 
author had stated that a 650 horse-power gas 
engine was ‘‘the largest made in this country” ; by 
which it was to be presumed he meant in England. 
Gas engines of 1 to 1500 horse-power, how- 
ever, had been successfully run elsewhere. Dr. 
Mond deserved the credit of being the first to use 
bituminous slack successfully in a producer to make 
gas for power purposes. In other apparatus anthra- 
cite or coke had to be used, but the cheapness 
of slack gave a great economic advantage, which 
was of the first importance in a commercial 
undertaking. He thought the Mond procedure 


III. Taff Vale Railway, timber wagon coupling. 
IV. Ditto ditto 


might be described as a temperance system, 
so drenched was the producer with water, for 
it took 2 tons of steam to every ton 
of slack to keep the temperature down. The 
speaker referred to the extensive series of trials, 
the results of which he had tabulated, and the 
matter having been printed was in members’ hands. 
These Tables we print on the opposite page. | 
There had been twelve tests of gas engines with 
power or generative gas, and six tests of gas 
engines with natural gas in the United States. 
This was even cheaper than Mond gas, and gave a 
heating value of 1000 thermal units per cubic foot. 
This was six times the heating power of the other, 
which had a heating value of 145 to 165 thermal 
units per cubic foot. It was to be noted, however, 
that the mechanical efficiency of the engine was the 
same per brake horse-power, whether a poor or & 
rich gas were used. The tendency in gas engine 
practice was towards greater compression, improved 
clearance space, more complete water-cooling ar- 
rangements, and electric ignition. Double-acting 
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engines also appeared to be coming in, and piston 
speeds were on the increase, engines of 1000 horse- 
power having 1000 ft. per minute piston speed, 
which was equal to, if not in advance of, the best 
steam engine practice. He agreed with what had 
been said as to the small loss through gas passing 
through even miles of pipes. Of course, with steam 
this was very different. The author had stated 
that the Northwich Electric Supply Company 
used Mond gas, paying 2d. per 1000 cubic feet 
for it delivered under pressure on their premises. 





Perhaps the author would answer that question, also 
whether there was any smell or smoke evolved from 
the Mond gas producer when the engine was stopped. 
He would also ask at what pressure the air was ce A 
plied, and if there was any dirt or dust. He thought 
it was a pity the author had introduced a third heat 
unit by multiplying pounds into degrees Centigrade. 
He was also of opinion that in stating the heating 
value of gases for comparison, both the lower and 
higher calorific values should be given as that would 
always make clear what was meant. The heat efli- 





TABLE I.—TWELVE TESTS ON GAS ENGINES WITH POWER OR GENERATOR GAS, 
GAS ENGINES, ENGLISH AND FOREIGN, IN ORDER OF MERIT OF THERMAL EFFICIENCY PER BRAKE HORSE-POWER, 
ARRANGED BY MR. BRYAN DONKIN. POWERS VARY FROM 57 TO 368 BRAKE HORSE-POWER. HEATING VALUE OF GAS 145 


oil engine came out first, giving an efficiency of 26 
to 30 per cent., with engines of 40 to 50 horse- 
power ; whilst other oil engines, of English and 
foreign make, gave 14 to 20 per cent. Next in 
order of merit came the gas engine, using blast- 
furnace gas, in which the efliciency, with en- 
gines of 70 to 725 brake horse-power, was 20 
to 26 per cent.—a very good result. In power- 
gas engines the best results in engines from 
100 to 370 brake horse-power were from 20 to 
253 per cent. Smaller power-gas engines of 50 to 


1890 TO 1900. ON VARIOUS HORIZONTAL 



















































































TO 165 THERMAL UNITS PER CUBIC FOOT. 
3 Be E | Pee ee | | | 
a | | Fo | | 2 |4 |B Fur, Usep |$45 (Gas Useppsr| S.. 
a 5 | 2 | iw ean 4 |= Pawan rr IN GENERA- 38 Hour, Iv- as 
i 5 x s Lee nr 2 | ss 3s ee TOR PER | cLupINe | bon 
8 | 3 | a s = ie. €¢ HOUR, PER | © T@NITION, PER) Beg | 
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Norr.—In French and Swiss engines, metric horse-power has been retained = 2 per cent. less than English horse-power. 


TABLE IL.—SIX TESTS ON GAS ENGINES WITH NATURAL GAS, 1899. 


* H means higher, and L lower heating values, 


FOUR TESTS ON WESTINGHOUSE VERTICAL GAS 


ENGINES IN THE UNITED STATES, IN ORDER OF MERIT OF THERMAL EFFICIENCY PER BRAKE HORSE-POWER, ARRANGED 


BY MR. BRYAN DONKIN. 


POWERS VARY FROM 67 TO 606 B.H.P. HEATING VALUE OF GAS 1000 THERMAL UNITS PER 





CUBIC FOOT (PROBABLY LOWER VALUE). 
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ferred to the supply of lar iti 

} ‘ge quantities, and that 
en smaller plants the price aud be higher. The 

eat efficiency of this producer-gas with large plants 
es very high. In an appendix to the paper it was 
8 “emg that, in the Mond producer, the calorific 
= of total gas made as a percentage on the 
calorific value of the total fuel gasified was 84.1 per 
— The speaker said that no doubt for large 
plants the heat efficiency was high, but he was not 
quite clear whether the figure mentioned by the 





author included the coal used to produce the steam. 





being obtained for comparison of various types of 
engine ; but he would suggest that these points, 
and the question as to whether the lower or higher 
calorific values of gases should be generally adopted, 
should be referred to some authoritative body, so 
that a standard of comparison should be estab- 
lished. It would be well if the Gas Engine Re- 
search Committee were asked to report on this ques- 
tion. He had made some calculations based upon 
heat efficiency and brake horse-power, with engines 





of various types and sizes. He kad found that the 





efticiency. Westinghouse three-cylinder engines 
using natural gas, and of 400 to 600 brake horse- 
power, gave 22 to 254 per cent. efficiency. Gas 
engines using lighting-gas were mostly of sinaller 
size. Those from 10 to 50 brake horse-power gave 
an efficiency of 20 to 26 percent. Still smaller 
engines of this type gave 15 to19 per cent. In 
steam engines he found that compound and tripie- 
expansion engines, jacketed and condensing, using 
saturated steam, and of 150 to 350 brake horse- 
power, the efficiency calculated on the same basis 
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500 HORSE-POWER GAS ENGINE (“PREMIER”); POSITIVE SCAVENGER TYPE. 
(See Discussion on Large Power-Gas Engines, Page 194.) 
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Fig. 3. 500-H.P. (600-I.H.P.) Gas Engine (Premier). ; Rae vinta a. sol 
Average of all a taken during the trial on De- 
cember 7, 1900. Diameter of cylinders, 28} in. Stroke, “i 
30 in. Speed, 128 revolutions per minute. Working eee $ 
with Mond gas. on | 
700 he diagrams are drawn Wiivthe stroke as base, the dots on te combined diagram show equal a-ank angles. 
729 0) 


Fig 5. 500 HP. Gas Engine (Premuer:) 
Diagram showing the Combined Tarning Mi t» onthe crank shaft for both Cylinders 
and the resultmng Speed Varialion during one complete creole. 
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The best average card from the 400-H.P. gas engine 
(Crossley) is shown dotted, for comparison of pressures 
throughout the stroke. Crossley engine: Diameter of 
cylinders, 26in. Stroke, 36in. Speed, 150 revolutions 
per minute. 
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THE GARDNER HORIZONTAL DRILLING AND BORING MACHINE. 
CONSTRUCTED BY THE ATLAS ENGINEERING COMPANY, LEVENSHULME, MANCHESTER. 





of heat efficiency and brake horse-power, gave an 
efficiency of 12 to 15 per cent. Some few of 1000 
brake horse-power and over gave an efficiency of 
16 to 17 percent. The turbine type of condensing 
engine, such as that of Parsons and Laval, com- 
pared favourably with the piston steam engines. 
Professor W. Robinson said that the facts and 
figures on the paper were of the greatest import- 
ance. In any discussion upon the use of power-gas 
there wasone name that wouldalways be remembered 
with honour. Mr. J. Emerson Dowson had worked 
for many years in this field. He had had many 
imitators, and Dowson gas had received many new 
names, but it was to his labours that we owe 
the introduction of a compact plant that would 
produce gas for power purposes economically. 
Dowson gas was, however, made mostly from 
anthracite, and the scarcity and high price of 
this fuel had led to many attempts to use bita- 
minous coal. There had been difficulties, but Dr. 
Mond had overcome these in the manner which had 
been described by the author in his paper. The 
speaker had had an opportunity of seeing the plant 
at work at Winnington, and had also gone through 
the figures in the paper, and was convinced of their 
accuracy. He had inspected the 1000 horse-power 
plant at Sandiacre and made measurements of the 
gas and coal used. He found the heating value of 
the gas to be 150 B.T.U., tested in a Junker calori- 
meter. The slack gave 12,200 B.T.U. in a bomb 
calorimeter. The engine partly loaded, with a mean 
pressure in the cylinder of 109 lb., the quantity of 
gas consumed being measured by the fall of a gas- 
holder, the thermal efficiency of the engine worked 
out about 30 per cent. The quality of gas, both 
here and at Northwich, was uniform. This he 
attributed to the low temperature of regeneration. 
In regard to Mr. Clerk’s remarks as to the quantity of 
carbon and hydrogen, the speaker had gone through 
the author’s figures, and was convinced of their 
accuracy. The efficiency of the Mond producer 
was, as stated in the paper, based on the supposi- 
tion that only the fuel gasified was taken into 
account. If exhaust steam could be utilised in the 
te geg so much the better. If, on the other 
and, it were necessary to provide fuel for pro- 
ducing steam, and assuming 6 Ib. of steam were 
obtained per pound of fuel, it would be necessary 
to add one-sixth to the fuel used in the producer. 
The efficiency would then be 70 per cent. At 
Sandiacre the boilers required one-fifth of the 
coal at one-third load, and one-tenth of the 
coal at full load. Mr. Dowson used 17 per 





(For Description, see Page 203.) 


cent. of his fuel for the production of steam. 
After all, slack was very cheap, and these figures 
were not of so much importance as might be thought. 
Referring to the ratio of indicated horse-power to 
effective horse-power, the speaker pointed out that 
the bottom loop of the indicator diagram shows 
part of the cycle, and therefore should be deducted. 
He did not wish to criticise engines in an experi- 
mental stage, but in any case they produced a result 
which was remarkable. In the Crossley engine the 
fluid resistance was 7.7 per cent. of the total power. 
In the ‘‘Premier” engine the fluid friction 
amounted to 3 per cent. of the power, and if to 
this were added the negative work of the air- 
pump, the total was 7.3 per cent. The difference 
between governing with the Otto cycle and with 
positive scavenging was very marked. The varia- 
tion in mean pressure was 8 to 9 per cent. with 
the Otto cycle, with the positive scavenging it was 
about 1 per cent. This was a very important 
matter. If the point of ignition can be varied, 
then it is quite possible to govern by varying the 
strength of the mixture; but if the arrangements 
were for a constant point of ignition, then, if 
the mixture were too strong, pre-ignition took place. 
On the other hand, if the mixture were too weak, 
ignition was delayed. The speaker drew on the 
blackboard diagrams illustrating this point. Pro- 
fessor Robinson, continuing, said that the power of 
a large gas engine was apt to decrease, and its 
mechanical efficiency to become worse, after it had 
been some time in action. A large engine must 
necessarily have thick cylinder walls and the heat 
could not readily flow through these. The result 
followed that the walls became heated, and so did 
the incoming charge. There was, therefore, less 
weight of gas admitted to the cylinder, and the 
mean pressure was lowered. In one engine which 
he had tested the effective power fell from 87 to 62 
horse-power through this cause. The use of a 
scavenger charge reduced this loss to a considerable 
extent by its cooling action. 

Mr. Crossley was the next speaker. He said he 
looked upon a paper cepa by the Institution 
of such importance that he hoped he would be 
excused if in his anxiety that figures should be 
correctly quoted, he appeared even somewhat hyper- 
critical. In the papers issued at the previous meet- 
ing, figures regarding the ‘‘ Premier” engine were 
printed,* taking the lower scale of calorific value for 
the gas ; whereas, the figures for the Crossley engine 





* See Tables on page 195. 








were calculated on the higher scale. He had called 
Mr. Humphrey’s attention to this matter, and he 
found that in the supplement paper which had been 
issued, the letters ‘‘H” and ‘‘L” for ‘* higher” 
and ‘‘ lower” scale had been added. He thought, 
however, that few people would calculate the differ- 
ence, and he was, therefore, of opinion that it would 
be both clearer and fairer to print both sets of 
figures, or to print only one scale. He would take 
an instance in explanation of this point. The 
calorific efficiency of the ‘‘ Premier” engine was 
given at 25.6 brake horse-power, calculated on the 
lower scale : the Crossley at 21.8, calculated on the 
higher scale. This would be very disappointing if 
they were on parallel lines ; but if the Crossley were 
taken on the lower scale it would come to 24.4. 
Mr. Humphrey had already given the Crossley engine 
1 per cent. improvement since these figures were 
taken, so that it would be 25.4, and, it might be 
said, equal to the ‘‘ Premier.” That, considering 
compression in the Crossley engine was only about 
half that of the ‘‘ Premier,” he thought, was a 
remarkable performance. Taking the 60 horse- 
power Crossley engine, calculated on the lower 
scale, 24.9 would be obtained. If these efficiencies 
were calculated on equal lines of compression, it 
would be found that the Crossley engine ran to 
about 28, or perhaps even higher, per brake horse- 
power. The speaker thought, under these cir- 
cumstances, that he might fairly ask that the 
figures should be published on parallel lines. If 
members would refer to the Tables supplied by 
Mr. Bryan Donkin (see page 195), they would 
find that the first two engines—the ‘‘ Premier” 
engine and the Korting engine—were calculated on 
the lower scale. Then followed the two Crossley 
engines, calculated on the higher scale. He did 
not know who was responsible for this, for he 
thought Mr. Humphrey himself disowned the 
figures ; but if these were calculated on parallel 
lines, and the Crossley engines were taken on the 
lower scale, then, instead of being third and fourth, 
his firm became second and third, and the German 
engine became fourth. ‘‘ In these days of keen 
German competition,” Mr. Crossley added, ‘‘why 
in the name of commonsense should we put them 
up higher than they ought to be?” ferring 
again to the paper, it would be found that the 
mechanical efficiency of the ‘‘ Premier” engine 
should be 75.3 per cent., instead of 81 per 
cent., if fluid resistance were taken into account, 
as it was in all the other engines. He thought 
this alteration should be made in the print. 
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He was also of opinion that it was important 
it should be shown that in this class of engine 
the friction of running without fluid resistance 
being calculated is 18.78, as compared with the 
Crossley engine, which is 9.23; thus showing 
that the ‘‘ Premier” form of ‘‘ scavenge,” though 
undoubtedly good, must be paid for. His firm 
had taken this into account years previously, 
when the subject was before them, ok they had 
decided then not to use this form of ‘‘ scavenge ” 
because they believed it to be tooexpensive. With 
regard to Professor Robinson’s remarks as to the 
falling-off of power in gas engines taking place, 
occasionally when the gas gets bad, or things get 
overheated: ‘‘Surely,” the speaker said, ‘*‘ this 
applies also to steam engines? Have we never 
heard of steam engines losing steam or speed?” In 
well regulated installations, such things did not 
take place. He would refer to the account given 
by Mr. Humphrey of the running of the 60 horse- 
power engine in his paper. This did not look like 
a falling-off of efficiency. 

Mr. E. B. Ellington said that the paper would 
mark an era in gas engine practice by recording the 
progress made by Dr. Mond in producing power-gas 
at low temperatures. The case for the gas engine 
was so good that it was to be regretted the author 
had fallen into the error of mixing up two different 
matters in connection with the Mond process. There 
were two products— power-gas and sulphate of am- 
monia, and the market value of each should be taken 
and kept separate. It was, therefore, a mistake to 
credit the cost of coal with the value of the sulphate 
of ammonia in dealing with the power question. 
The author in doing this had actually made the 
coal come out a minus quantity in some cases ; and 
it would be evident that there would be something 
wrong in the calculations if this were taken as 
standard practice to be universally applied. Coal 
was also given at various prices, and the figures 
were difficult to follow for this reason. In 
an appendix to the paper, figures were given 
showing the cost of fuel per kilowatt-hour at 
Winnington to be 0.048d. when using Mond gas, 
taking the price of slack at 5s. per ton. Figures 
were also given as to the actual cost of fuel for 
83 electric supply stations, the price of coal being 
taken at 12s. per ton, and the figures working out 
at 0.778d. per kilowatt-hour. To make the com- 
pwison fair under the conditions stated, the speaker 
was of opinion that the .048d. given by the author 
should be doubled. He would give actual results 
for the hydraulic power station at Wapping with 
coal at 10s. per ton, the delivery of water under 
pressure being reduced to its equivalent in elec- 
trical Board of Trade units. The cost per unit 
for coal was 0.215d. ; for oil, water, and stores, 
0 056d. ; for wages, 0.138d.; and for repairs, 
0.056d. ; or say a total of 0.5d. per unit sold 
at a short distance from the station. These 
figures could be compared with those given by the 
author for producer-gas, The Wapping station 
was of 1200 horse-power, and the load factor was 
39 per cent. only, in place of 100 per cent. as with 
gas, and the coal figure 0.2150. was taken when the 
engines were running at 75 per cent. of the trial 
efficiency of the plant. It seemed to him that the 
difference in efficiency was due to the engines 
rather than to any difference between the heat 
efficiencies of the boilers and producers, but what 
the capitalist wished to know was the effect of dif- 
ferent systems on the money invested. There 
were many other figures which should not be 
omitted, and though rates need not be taken into 
consideration for the purposes of comparison be- 
tween different systems of power utilisation, yet 
it was interesting to state that in London rates 
amounted to more than the cost of coal. The 
capital charges amounted to two or three times the 
station cost, and to this should be added all the 
general charges. 

Mr. Ewing Matheson said that as a user of power, 
and not a maker of engines, he had attended the 
meetings and listened to the discussion. He had 
made a trip to the Continent, and had seen a 1000 
horse-power gas engine at work in Belgium ; and 
had also visited the plant at Winnington. As 
-a result he had come upon several points which 
were not easy to understand. When Mr. 


Dugald Clerk got up to speak, he thought 
that these things would be made clear; but Mr. 
Clerk rather explained what had not been done, 
than what were the merits of the engines. He 
would like to know the merits of scavenging and 
water cooling. He had seen a Crossley engine which 





had been running continuously for a week with 
success, but air was being blown in the front end 
of the cylinder to keep it cool. He was about to 
lay down engines for power | go ape but before 
he spent the money he would like to know some- 
thing more about the respective merits of these 
gas engines than had come out at the discussion. 
Mr. Hamilton was the next speaker. He 
thought that at last the gas —_ had fairly 
started on the career of success which had so long 
been prophesied for it, and thanks to the enter- 
prise of Messrs. Brunner, Mond, and Co., this 
country had an opportunity of comparing what we 
could do with that a by foreign makers 
of large engines. Mr. Humphrey’s paper was so 
full of information of a useful kind that it was 
sure to take a prominent place in gas engine 
literature, and to advance the cause of power-gas, 
which was now a subject of national importance. 
He, the speaker, was present during the test of the 
‘* Premier ” engine, and was much struck by the 
fact that no expense seemed to be spared in order 
to get accurate figures. The measurement of the 
gas by a calibrated meter placed these tests on a 
higher plane than those of other large engines in 
which the consumption could be taken over a few 
minutes only by the fall of a gasholder. During 
this test there were nearly 29,000 admissions of 
gas, and all these charges were ignited without a 
failure or false explosion, nor was there a single 
backfire during this time. He thought this result, 
which could not be said to be a common one, was 
due to the efficient scavenging action in this engine, 
the pump cards showing that after every explosion 
a volume of air equal to 3} times the capacity of the 
combustion chamber was discharged into the latter, 
whereof 24 volumes passed out of the exhaust, so 
that the scavenging could hardly fail to be com- 
plete. The ‘‘Premier” engine was the first four- 
stroke scavenging engine on the market, and the 
present example was the result of ten years’ experi- 
ment with thistype. It was the only real scavenger 
engine of this type, and as such, no less than in 
view of the results it had accomplished, he thought 
the meeting might be interested in some points in 
the design, which he would point out. Referring 
to sections of the ‘‘ Premier” gas engine, which 
we reproduce in Figs. 1 and 2, on page 196, he said it 
would be seen that the large end of the front piston 
not only acted as the piston of the air scavenging 
pump, but also as a guide for taking the lateral 
thrust of the connecting-rod, and so relieving the 
motor piston of that pressure. Moreover, by reason 
of this large end alien in a cool cylinder, which 
was kept flooded with oil on its lower side by the 
vil remaining well in front, and the fact that the 
bearing surface was very large, the wear was re- 
duced to a minimum. The large end also gave 
ample space for the gudgeon-pin bearings, which 
were fitted one on each side of the connecting-rod, 
the pin being fixed in the latter. These bearings 
had about twice the surface usually allowed, and 
were in a very accessible position for adjustment 
and lubrication, and as they were not heated by 
proximity to the nearly red-hot end of a piston, as 
in the usual construction, they could be lubricated 
efticiently. The large end of the piston also served 
for the attachment of the side rods which passed 
through close to the ends of the gudgeon-pin, 
which thus received the thrust from the back piston 
in a direct manner. The grid valve over the guide 
cylinder admitted the air both for the scavenging 
and for mixing with the gas in the motor cylinders. 
At each outstroke air was drawn through this valve, 
part going to the scavenging cylinder and part to 
whichever of the motor cylinders happened to be 
making its suction stroke. On the return stroke 
a portion of the air drawn into the scavenging 
cylinder was allowed to pass back into the air 
pipe, the grid not being closed till about one- 
third of the stroke had been made. After that 
the air was compressed into the clearance space 
and passages till the crank reached the position 
shown on the section, and then the admission 
valve of that cylinder, which was making its 
exhaust stroke, was opened. This allowed the 
scavenging air to be discharged during the re- 
mainder of the backstroke. In a scavenger engine 
it was essential, the speaker said, that there should 
be a free passage for the scavenging air. Indeed, 
in any engine that governed by cutting out ignitions, 
the air passage, having to pass the whole content 
of the cylinder when no was taken in, should be 
unrestricted at such times, although it is necessary 
for it to be more or less blocked when a charge of 





gas is being admitted. The manner in which this 
was accomplished in the ‘* Premier” engine would 
be seen on reference to the section of the admission 
and gas valves, as shown by Fig. 2 on page 196. 
It would be seen from this section that the gas 
valve was annular and had attached to it wings 
which partially block the air ports when the gas 
valve opens. Thus, with the gas valve closed 
there would be an ample air passage, but when open 
the passage was sufficiently restricted to cause the 
proper quantity of gas to be taken in. Moreover, 
the gas and air streams are symmetrical and present 
a large area of contact, thus ensuring complete 
mixing. That this arrangement is eflicient was 
shown, the speaker said, by the fact that the fluid 
losses in the ‘‘ Premier” engine were less in pro- 
portion to its power than in the Crossley, although 
the former is a scavenger engine and the latter is 
not. The ‘‘ Premier” engine working at full power 
indicated 650 horse-power with a fluid loss of 36 
horse-power equal to 5.5 per cent. ; whereas the 
Crossley engine, indicating 432 horse-power, had a 
fluid loss of 27.8 horse-power, equal to 6.4 per cent. 
The fluid loss of the ‘*‘ Premier” engine increased 
only to a very small extent when running at light 
loads, and under such conditions it was far less in 
proportion than that in the Crossley engine. In 
the latter engine the air passage was permanently 
blocked ; with the result that when cutting out gas 
charges the resistance is excessive. This would be 
seen by referring to the light-spring cards, illus- 
trated in the paper (see page 811 of our last 
volume), taken with an admission only. If the 
drop in the suction line were due to the air pipe 
being too long, as suggested by Mr. Crossley, this 
line would rise towards the end of the stroke. The 
speaker contended it did not do so, and that every- 
thing pointed to a too restricted passage. The supply 
pipe of the ‘‘ Premier” engine was equally long, 
and was also fitted with a muffling arrangement, and 
the effect he had described could be clearly seen on 
the pump card in which the suction line crossed the 
atmospheric line before the end of the outstroke. 
Another point about the ‘‘ Premier” design which 
Mr. Hamilton would bring forward was the equal 
alternations of explosions and the compression every 
backstroke. It was intended that the compres- 
sion should be high enough to bring the moving 
= to rest, and thus act like the air buffer of the 

illans’ engine and prevent knocking at the joints. 
The condition to be fulfilled to accomplish this was 
that the combined diagram for the inertia forces 
and compression pressures should not rise above 
the zero line. In the lower diagram of Fig. 3 
(on page 196) would be seen the combined 
diagram both for the forward and backward 
stroke. This showed that at 123 revolutions 
per minute there is a pull on the connecting- 
rod bolts near the back end of the return stroke 
equivalent to a pressure of 10 lb. per square inch 
on the piston. To avoid this altogether it is neces- 
sary to run the engine at 120 revolutions per minute 
or less. The corresponding diagram for the Crossley 
engine was given ts the author in the paper, and 
showed a pull on the.connecting-rod bolta equiva- 
lent to about 55 lb. per square inch of piston at 
150 revolutions per minute corresponding to 35 lb. 
at 120 revolutions per minute. It was the desire 
to get smooth running by preventing a reversal 
of pressures that caused the speed to be limited 
below 130 revolutions per minute, the knock being 
slight for the small pull on the bolts which takes 
place below that speed. With regard to the 
cyclic variation in speed, he would point out that 
the dimensions and weights of the flywheels on the 
‘*Premier” and Crossley engines were the same, 
but that the former was more powerful when 
running at five-sixths of the speeds of the latter. If 
members would refer to the details given in the 
appendices to the paper, they would see that for 
the Crossley engine running at 150 revolutions per 
minute the maximum displacement of the real 
wheel from the imaginary one was—.29 deg. to 
+.38 deg., a total of .67 deg.; whereas in the case 
of the “Premier” it was from —.30deg. to + 
-41 deg.—a total of .71 deg. If it were ee 
that the weight of the «¢ Premier ” flywheel were 
increased to the same proportion of its power as 
the Crossley wheel, and that by increasing the 
diameter of the wheel the surface speed was made 
the same as that of the Crossley, the total variation 
would be .33 deg., or less than half that of the 
Crossley engine. The variation would be still less 
if they took for a basis the power developed each 
impulse, instead of the indicated ho:se-power for 
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the increase of weight in the wheel, and he 
thought this clearly showed the superiority of 
the ‘‘Premier” cycle mentioned by Mr. Hum- 
phrey. The ‘‘ Premier” flywheel had also a very 
strongly fastened rim, the merit of the design 
being that the stresses were more uniformly dis- 
tributed over the section than in any other design ; 
but he would not take up time by describing this 
arrangement. The recent practice was to use larger 
wheels. Returning to the combined diagrams shown 
by Figs. 4 and 5, on page 196, there would be seen 
the beneficial effect which the inertia of the recipro- 
cating parts had in modifying the pressure on the 
crank and equalising the turning moment ; for, 
whereas the maximum pressure on the indicator card 
was about 330 Ib. per square inch, the pressure trans- 
mitted to the crank was only equivalent to 230 lb. 
The mean pressure was 180 lb. per square inch, 
and therefore the maximum pressure on the crank 
was 2.13 times the mean pressure. The figures 
for the Crossley engine were maximum pressure on 
indicator card about 240 lb. per square inch, 
maximum pressure transmitted to crank about 
180 lb. per square inch, maximum pressure equals 
three times the mean pressure. One would expect 
that with such high mean pressures and compara- 
tively low maximum pressures, the ‘‘ Premier” 
engine would have a high mechanical efficiency, 
and he was, therefore, rather disappointed that 
there was a loss of 12 horse-power in frictional and 
fluid resistances. But the engine was new when 
the test was made, and the latest test by Mr. 
Humphrey showed the loss was reduced to 10 
horse-power ; and as the full-load power was 650 
indicated horse-power, the mechanical efficiency, 
including fluid losses and friction, came out at 
83.8 per cent., or if fluid losses were deducted the 
mechanical efticiency would be 88.8 per cent. He 
hoped there would be an improvement on that 
figure after further running. He wished to take 
exception to Mr. Atkinson’s statement that, so far 
as economy went, the Crossley and the ‘‘ Premier ” 
engines were alike, and that the simplicity of the 
former made it a better engine. In the first place, 
the figures Mr. Atkinson mentioned for thermal 
efliciency per brake horse-power were for the 
Crossley engine at full load, and for the ‘‘ Premier ” 
at two-thirds load. Had the ‘‘Premier” engine 
been working at full load the thermal efficiency 
would have been 25 per cent. per brake horse- 
power, as against 22.5 per cent., the improved 
figure for the Crossley engine—that was to say a 11 
per cent. better result. As to complication, the 
‘Premier ” engine certainly included the scavenger 
cylinder, which, however, had sufficient mechanical 
advantages to justify its use independently of its 
function as a scavenger pump. Beyond this there 
was a crosshead and two side rods to set against a 
gudgeon pin and a double-jawed connecting-rod. 
He did not think there was much to choose 
between them so far as complications were con- 
cerned. But the ‘‘ Premier ” engine design allowed 
of an ample bearing surface in the connecting-rod 
brasses, which were 14 in. long in the engine at 
Winnington, and to get this bearing with the 
Crossley design the crankpin would have to be 
28 in. long, and he thought he was safe in saying 
that no such proportions were in vogue with Messrs. 
Crossley Brothers. Their engine had also two 
governors, two sets of gear wheels, and two side 
shafts and their bearings, so that on the whole 
there was not much difference in the complication 
of the two engines. He was glad to hear from Mr. 
Humphrey that the latest test of the ‘‘ Premier” 
engine showed a marked improvement in economy, 
the figures now being 33.65 and 37.76 per cent. 
thermal efticiency per indicated brake - power 
on the higher and lower value of the gas, and 
these corresponded to 28.3 and 30.5 per 
cent. per brake horse-power at full load, which 
was a world’s record for an explosion engine. 
Mr. Clerk had described the horns of the dilemma 
upon which the gas engine maker was placed in 
designing the piston, but for his part he had chosen 
the water jacket alternative instead of making the 
piston tin. too small for the cylinder, and ‘‘Premier” 
engines had been fitted with water-jacketed pistons 
for 34 years, and water-cooled exhaust valves for 
five years. They therefore had as much experi- 
ence in water-jacketing as any Continental firm, 
and had now got over the difficulties which this, 
like every other new departure, entailed. 
In conclusion, Mr. Hamilton thought that we 
» 48 & nation, already lost sufficient ground in 
other industries, through lack of enterprise, to 





teach us the lesson that the industrial battle is to 
those who keep in the front, and not to those who 
wait to see what others are doing. The problem of 
saving coal, which is our national — is pressing 
and vital, because its successful solution not only 
means greater present prosperity, but a postpone- 
ment of the inevitable day when lack of coal will 
paralyse every industry. Gas for power and heating 
offers, he said, the most promising solution of the 
problem, and the saving already attained with Mond 
gas in a few installations would, if applied all over 
the country, do more towards maintaining our posi- 
tion in the markets of the world than any of the 
panaceas which have been offered. 

Mr. Goodchild, of Derby, said that in 1894 the 
Midland Railway had a gas plant of six engines of 
an aggregate capacity of 250 brake horse-power 
running successfully at Leicester, and this had now 
been increased to 400 horse-power. The load factor 
was 34 per cent., and the total annual output was 
350,000 Board of Trade units. In the last half- 
year the consumption of coal was 3.1 lb., equal to 
0.34d. per unit. They had increased the pressure 
in the engines from 60 1b. to 85 1b. per square 
inch, which had led to occasional trouble from 
pre-ignition, a difficulty not met with formerly. 
The new engines were of the scavenging type. 
The company had ten other plants running by 
steam, the result as to consumption of coal being 
that the consumption with gas was one-third that 
of steam, whilst the cost. was one-half, owing to 
the anthracite coal used with the gas engine being 
dearer than the coal used for raising steam. He 
would ask the author whether it would do to have 
a 20,000 horse-power plant running in a town. The 
author said there would be no difticulty in parallel 
running between a gas engine and a steam engine, 
but the speaker doubted whether a number of gas 
engines would run in parallel with one another for 
polyphase working. 

The President, in bringing the discussion to a 
close, said that there other members who would 
have wished to speak had time permitted; but 
their remarks would be printed in the Proceedings 
if they were forwarded to the Secretary. He pro- 
posed a vote of thanks to the author for his very 
valuable and interesting paper. The motion was 
carried with acclamation, and the President then 
called on Mr. Humphrey to reply. 

Mr. Humphrey commenced by saying that, before 
replying to the various speakers who had taken 
part in the discussion, he felt that it was necessary 
he should make a few general remarks. In the 
first place, his paper dealt primarily with certain 
experiments in the use of a particular gas in gas 
engines for the production of power. All the 
details relating to the gas and to the experiments 
had been presented to the meeting in a scientific 
spirit, and he had no apology to make for not having 
written a historical preface mentioning all other 
known kinds of gas producers. The paper, as first 
submitted to the Council, contained no account of 
the Mond producer plant, and this was added later 
at the special request of the Secretary. There were 
other well-known plants for the production of 
power-gas, and it would have been an easy matter 
to have given facts and figures relating to them. 
There were two excellent reasons for not doing so. 
Firstly, the paper had already exceeded the usual 
limits of length by occupying over seventy pages ; 
and secondly, if ever comparisons are better 
omitted, it is when the advantage is all on one side. 
Mond gas is so very much cheaper than any other 
producer-gas suitable for power purposes, that he 
felt, if anything was to be said of other plants, 
it should come from the makers themselves, 
who had every opportunity to attend the dis- 
cussions or to join in the correspondence. 

Referring to the meeting of December 14, the 
author was equally certain with Mr. Crossley that 
the adoption of water-cooled pistons, higher com- 
pression, and some means of doing away with 
fluid losses, would easily increase the thermal 
efficiency of the engine to 30 per cent. or over. 
The system described by Mr. onde of cutting 
off the gas and air mixtures at variable portions of 
the stroke, according to the work to be done, 
should give good results ; but he was afraid Mr. 
Crossley had patented it without knowing that the 
system was in actual use. Mr. C. E. Sargent had 
even gone one step further, for, in starting his 
engine, he ignites at the cut-off point, and works on 
the old Lenoir cycle until sufficient speed is obtained. 
When the speaker was in East Pittsburg in 1898, 
he asked one of the Westinghouse engineers why 





they did not adopt a sharp variable cut-off on their 
gas engine, instead of wire-drawing the mixture. 
The reply was that steady running was considered 
more important than extreme economy. With 
wire-drawing the control of the governor was more 
immediate and sensitive, and simplicity of me- 
chanism was obtained. 

Mr. Crossley had mentioned the poueet die for 
gas admission. The author, having seen the arrange- 
ment on other gas engines years ago, had men- 
tioned that it was not new, because anyone read- 
ing the reference to its use in the paper might 
think it was of recent origin. Still, he was 
glad to learn that it emanated, like so many other 
excellent inventions, from the Crossley family. 
Mr. Crossley had spoken highly of the small Mond 
plant now used for supplying the driving engines of 
his workshops with power-gas, and he had men- 
tioned the small difficulty of the renewing of the 
sawdust in the scrubbers, which had to be done 
somewhat too often. As the Premier Company, 
who also work a small plant, did not complain of 
any difficulty, and Mr. Crossley had said he ex- 
pected to entirely get over the trouble, the subject 
was scarcely worth dwelling upon. It might, how- 
ever, be interesting for the meeting to learn that 
for the last nine months the number of changes of 
sawdust in the scrubbers at Winnington power- 
house, had been a collective total of seven ; and 
as each means the use of two bags of shavings and 
four bags of sawdust, the total material for filtering 
the gas amounts to 28 bags of sawdust and 14 of 
shavings. As two men will easily clean a scrubber 
and refill it in half a day the cost for the nine 
months was 28s. for labour, 14s. for sawdust, and 
4s. for shavings. This was at the rate of 4d. a 
day for a 1000 horse-power plant working con- 
tinuously. A number of questions had been asked 
him which indicated that the following information 
would be of use. It takes 24 minutes to start the 
400 horse-power gas engine from rest, and to 
parallel it with the others. Compressed air at 
60 lb. per square inch is used in starting. The 
longest continuous run on load had been from 
November 21, 1900, to January 17, 1901, a period 
of 57 days, with but two stops, one of which occurred 
on December 6, when a new circuit was coupled up, 
and the other a fortnight later, when the commu- 
tator of the dynamo was ground up, the valves of 
the engine having last been cleaned on October 25, 
1900. The balance-sheet of heat quantities for the 
400 horse-power Crossley engine was given by the 
author approximately as follows : . 

Best Results. 


Per Cent. 
Heat converted into work (indicated 
horse-power) pe ie ae sad 8 
Heat lost in water jacket and exhaust 
valve pee ied a ee ne 242 
Heat in exhaust gases and radiation losses 48.0 


Heat in gas (higher calorific value) ... 100.0 
The low loss of heat in the water jacket was 
remarked upon by the speaker. The figures for 
heat losses in cooling water and exhaust gases given 
for the Cockerill engine were reversed in the case of 
the Crossley engine. The balance-sheet_of heat 
quantities for the 500 horse-power ‘‘ Premier” 
engine was even more striking, and the author 
therefore gave the following figures, which referred 
to the most recent test : 





Per Cent. 
Heat converted into work 
(indicated horse-power)... aa we = 3.05 
Heat lost in cooling water : 
Cylinder jacket... ae -- 19.28 
Piston... ae pte eee 
Exhaust valve ... Ne eee S| 
Total loss in cooling water... ral an SOO 
Heat lost in exhaust gases 
and radiation a5 isk wes soe 
100.00 


These results were obtained when working the 
back cylinder only of the ‘“‘ Premier” engine, the 
gas being shut off the front cylinder. They were 
taken from the last two hours of a six hours’ trial, 
and represent the best figures yet reached. Mr. 
Humekaes said he would hand to the Secretary a 
sheet giving the full details. 

It might interest members to know that the 
day of the meeting was the 136th day of a con- 
tinuous run of the smaller Crossley gas engine 
referred to in his paper, and which gave 90 to 
100 effective horse-power. There had been 
no stop for any purpose whatever since Sep- 
tember 25,1900. The author, continuing, said Sir 
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240 HORSE-POWER CONDENSING ENGINE AND 


THREE-PHASE ALTERNATOR. 
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Frederick Bramwell had for many years pointed to 
a possible useful employment of gas as a medium 
for the transmission of energy, and had consistently 
held the view, even in the early years when the gas 
engine had its times of darkness and difficulty, that 
the internal combustion engine had a great future. 
Tt was interesting to know that another great en- 
gineer, Sir William Siemens, had, so long as 35 
years ago, endeavoured to obtain permission to 
establish gas generators at the coal-pits for the 
distribution of cheap gas. It now appeared that 
we are to see such things realised, and Parlia- 
mentary powers are to be sought for the erection of 
gas producers and the distribution of Mond gas 
in the South Staffordshire district under con- 
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ditions much more advantageous than any which 
existed before the introduction of the Mond system. 

Referring to the speech of Mr. Carr, who wish 
to know something about the tar, the best proof 
the author could give him that very little tar was 
made by the Mond system was that the tubular 
regenerators through which the gas passes direct 
from the producer never require to be burnt out in 
the manner followed with other systems. Any dirt 
collected from these pipes is in the form of a clean 
dry dust which will run through an ordi cock 
like sand. The acid liquor, which meets the gas 
before the final washing of the latter, might be 
expected to gather much tar by continuously circu- 
lating in contact with the gas, but in practice the 








quantity isso small that it is only sufficient to make 
the solid sulphate of ammonia, subsequently formed 
by evaporating the — liquor, grey,instead of 
pure white. The small quantity of tar separated 
from the —- rae ee towers, and the 
mains, could not be said to possess any mone 
aren although in a Mond plant in the United 
States it was actually collected and distilled, and 
the pitch and heavy oil sold. 

On the question of ammonia recovery from town’s 
refuse, various experiments had been made, and 
Mr. Westinghouse also written on the subject, 
but the speaker would remind Mr. Carr that the 
paper dealt with the question of producer-gas for 
central stations, and for this p the use of 
town’s refuse could not be admitted. Turning to a 
question Mr. Carr asked about the quality of coal, 
he would say that Messrs. Brunner, Mond, and 
Co. had about fifteen to twenty contracts running 
for the supply of different kinds of slack. It 
never happened, even for a single day, that one 
quality of slack was exclusively used at the pro- 
ducers. However, speaking generally, the bulk of 
the slack used came from the Nottinghamshire 
and Lancashire districts, The average analysis 
had already been given. There are some slacks 
which, owing to their melting and caking into solid 
masses at low temperatures, are not so suitable for 
use in producers. They need the addition of 
mechanical a tus, which it is better, if pos- 
sible, to do without. 

Referring to Mr. Dowson’s remarks about the 
use of gasholders, the speaker said that the sen- 
tence in his paper to which Mr. Dowson referred, 
and which mentioned the subject of gasholders, 


ed | was — there to emphasise the fact that the 


supply of gas from Mond producers could be 
regulated automatically to be just equal to the 
demand. Although gasholders are not used at 
Winnington, cases will occur where they will be 
advantageous, and in another part of the paper 
there was illustrated a small plant fitted with a 

holder. He wished, however, to dispel the 
idea that e mains act to any considerable 


extent as reservoirs of gas, in the same sense that 
a holder is a reservoir. As the pressure in the 
mains at Winnington does not usually vary } in. 
of water gauge, the capacity of the mains does not 
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vary one one-thousandth of their volume. It is 
only the pipes near the engines in which the 
fluctuation is easily measured, and here the liberal 
use of gas bags close to the engines is desirable. 
Mr. Dowson also raised the question of the pre- 
sence of carbonic acid in Mond gas, and then 
suggested the correct answer by saying that ‘‘ this 
was doubtless compensated for to a certain extent 
by the high percentage of hydrogen.” The facts 
proved that the compensation was not partial, but 
complete, and constituted a sufficient justification 
for the Mond process, looked at from that point of 
view. Even on the carbon basis the heat units in 
the gas per kilogramme of carbon were in excess 
as compared with any other producer. Other 
advantages of the system came out prominently. 
For instance, low-temperature working and re- 
covery of by-products would be impossible with- 
out the formation of carbonic acid and hydrogen. 
What was really of concern to engineers was the 
fact that the ratio of the heat energy in the coal 
to the electric or mechanical energy from the gas 
engine is greater than for any other system ; and, 
going one step further, the fuel cost per brake or 
electrical horse-power was still more favourable 
owing to the use of cheap fuel. It would hardly 
come as a surprise to members to be told that a gas 
engine will work much better and more smoothly 
with producer-gas than with lighting-gas, and that 
it was possible to get as good a thermal efficiency 
with the one as with the other. Dr. Mond even 
advocated the use of still poorer gas; and the 
method of putting back some of the exhaust gas 
from the gas engine into the producer, and so re- 
ducing the calorific value per cubic foot while in- 
creasing the total volume, had led to very good 
results. He felt it desirable to mention again, at 
the risk of saying once more what is known to all 
who have studied the gas engine, that a pure explo- 
sive mixture like methaneand oxygen, evenif it could 
be used in a gas engine, would give but a very poor 
thermal efficiency. Also to get good results with 
ordinary coal gas, the presence of inert gases, which 
take no part in the actual combustion, were 
necessary. It is only when a poor gas was dealt 
with that it was possible to approach the theo- 
retical mixture for combustion. The reason was 
to be found in the fact that certain chemical 
and physical causes limit the temperature 
which it is possible to reach in a gas engine 
cylinder. So long, therefore, as this limiting 
temperature was not lowered materially, a poor 
gas stood on as good a footing asa rich gas, and 
relatively large quantities of nitrogen and carbonic 
acid ioe be present without any loss in thermal 
efficiency, and with a considerable gain in smooth- 
ness of working. The increase in diameter in a 
gas engine cylinder, necessitated by the use of a 
poor gas, was not considerable ; and the cost of an 
engine to develop the same power with Mond gas, 
instead of lighting gas, was not a factor of great 
importance. Mr. Dowson did not follow the idea 
that it would be desirable to work a small Mond 
plant without recovering the ammonia. But it was 
clear that even without ammonia recovery the use 
of cheap bituminous fuel still carried all its advan- 
tages, and rendered the fuel cost per horse-power 
very much lower than if anthracite or coke were 
used. The information given in the paper was not 
intended for the use of small consumers of electric 
energy, but rather for engineers who have the de- 
signing of large power stations or for the owners 
of power plants. Consequently, he would say 
nothing about the cost of electric energy carried to 
the consumer's doors, but rest content with stating 
what can be done at the central station. Mr. 
Rollason was to be congratulated on his very clear 
statement concerning the small Mond plant at 
Sandiacre. The results were quite new to the 
author, and formed a valuable addition to the 
discussion. 

The details of the following trials were not read 
in full by the author, but being of considerable 
interest, we give the figures. They refer to the 
trial of a 500 horse-power ‘‘ Premier” gas engine, 
working with Mond gas, at the Winnington power- 
house. The tests were made on January 9, 1901. 
The back cylinder only was working ; the front 
cylinder running idle with gas shut off. From the 
back cylinder there was a maximum output with 
explosion every cycle. Cooling water was supplied 


under a constant head to the jacket, piston, and 
exhaust valve of back cylinder, separately. By 
means of a swivel pipe the outlet water was diverted 
either to the drain or to a tank placed on a weighing 





machine. The respective quantities of water were 
determined by repeated weighings, all of which 
agreed very closely. The average figures are taken 
from the last two hours of a six hours’ run : 


Average revolutions per minute ... 127.4 
Mean effective prezsure, back cy- : 
linder sos $e aS ..-107.5 Ib. per eq. in. 
Indicated horse- power of back 
cylinder... sin ioe Soa 320.92 
Output of dynamo, amperes... 1610 
a oa volts ... ibe 89 
ae a E.H.-P. 193 57 
Gas used, total as measured ... 932,030 cub. ft. 
Gas used per hour (0 deg. Cent. 
and 760 millimetres) cubic foot 15,450 
Gas analysis : 
CO, volume per cent. 148 
OO . + ” 11.7 
H ” ” 28 4 
CH, ” ” 18 
N ” ” 43 3 
100 0 


Calorific Value of the Gas. 





Higher Calorific Value. Lower Calo-ific Value. 





| 
K lometre 


Kilometre y 
B.T.U. Calories. 


Calories. | BTU. 





percu. metre | percu. foot | per cu. metre per cu. foot 
1398.1 157.0 1246.2 | 140.0 





Heat Lost in Cooling Water. 











Average Temperatures. £50 

boy a Gece enc 
a Water Used | 8 mB 

a 
per Hour. | Iolet. | Outlet. Rise. 285% 
. Ib. kilos. |deg.C. deg. C. deg. C. 

Cylinder --| 5194 2356.6 3.30 | 53.35 50.05 117,947 
Piston.. --| 2031 , 921.4 15.7 48.5 32.8 30,222 


Exhaust valve 1052 0 477.3 150 57.8 42.8 20,428 
Totals .. $277 | 87553 | .. re eect 











168,597 


Thermal Efficiencies (Back Cylinder only Working). 
| | RNR Pham s: 


; A Thermal Effi- 
\Gas Consumed) Kilocalories | *"*" 
| per Hour (Consumed per “oo ok agg 
Rt. t ages). 
ist 0 deg. Cen ‘| Hour. Calculated on 


‘Cubic! Cubic 


| Feet. | Metres. Higher Lower) Higher. Lower 











Per I H.-P. hour..| 48.14| 1.863 1906.0 1698.9) 33.65 | 37.76 
B.H.-P. ,, ..| 71.83] 2.084 | 2843.7 2584.3) 22.56 26.30 


3; SEP. woo) 708 2.250 | $169.7 | 2816.4) 20.30 | 22.78 


Balance-Sheet of Heat Quantities. 
(Calculated on the higher calorific value of the gas.) 


Per Cent. 
Heat converted into work, I-H.-P. .. cia oe 33.65 
» lost in all cooling water a6 ey 27.56 
»» in exhaust gases and radiation losses ee 38.79 
Total heat in gas used Fs ~— -- 100.00 


Turning to Professor Burstall’s remarks, the 
speaker said Professor Burstall had added some 
useful information. He bad made the statement 
that for ignition purposes it is quite immaterial 
whether the ratio of air to gas is 3 to 1 with 
a weak gas or 10 to 1 with a strong gas. 
Mr. Humphrey’s own opinion was that the 
presence of an excess of oxygen was more 
favourable to ignition than an excess of merely 
inert gases. If, for instance, a quantity of hydro- 
gen were added to air, so that the heat units per 
cubic foot of mixture amounted to a definite quan- 
tity, and another mixture were made with less air 
but more producer-gas (which would introduce 
CO, and N) so that the mixture had again the same 
heat units per cubic foot, then, the speaker had 
strong reasons to think, the first mixture could 
be ignited more readily than the second. Professor 
Burstall might have some experimental results to 

rove his statement, and if so it would be very 
interesting if he would kindly place members in 
possession of them. Professor Burstall was usually 
right on such subjects and his remarks on gas 
engines were always helpful. 

he speaker next came to the remarks of Mr. 
Dixon. This speaker had shown clearly that he 
had not appreciated—indeed, had quite failed to 
understand—the nature of the work which Dr. Mond 
has accomplished, and the importance of its suc- 
cess. As Mr. Dixon stood alone in this respect, 
Mr. Humphrey felt he must not occupy the time of 
the meeting by attempting to make the matter 
clear to Mr. Dixon. He spoke, however, as a 
student of the past in saying that among the many 





who deserve to be remembered in the future for 
work done on the subject of power-gas, two names 
would stand out with special lustre. One of the 
names, he added, is that of our most respected 
member, Mr. Emerson Dowson, and the other is 
that of Dr. Ludwig Mond. Mr. Dowson made it 
possible for a small gas power plant to be worked 
as cheaply as a small steam power plant, and his 
gas plants, using anthracite and coke, gave the 
impetus to the use of larger gas engines than could 
have been economically used with lighting- gas. 
Dr. Mond carried the manufacture of power-gas into 
quite new regions when he was able to employ 
cheap bituminous slack for the purpose. This, 
coupled with the recovery of by-products in quan- 
tities previously thought impossible, advanced the 
question of fuel economy, and still more of fuel 
cost, well beyond any point to which the best steam 
engines can hope to attain, and rendered the system 
adaptable to the very largest as well as to compara- 
tively small installations. Here, again, it was the 
Mond gas which made the demand for the large gas 
engines, just as was the case on the Continent where 
the use of blast-furnace gas created the demand for 
the large Cockerill, Otto-Deutz, and Oechelhaeuser 
engines. Mr. Dixon would do well to confine the 
term ‘‘producer-gas” to its legitimate use; it is 
simply adding confusion to include blast-furnace 
gas in this term. He—the speaker—felt it was un- 
necessary to go into the question of load factors, 
because as soon as central stations produce energy 
at the cost-figures already arrived at in the Winning- 
ton power-house, load factors of 33 per cent. and 
better might be expected. Some tramway stations in 
America had ent passed the 33 per cent. stage, 
and even in ordinary lighting stations in this country, 
the average load factor was not so bad as Mr. Dixon 
would have the meeting believe. In regard to the 
diagram in the body of his paper, headed ‘‘ Heat 
Consumed in Producing one Kilowatt-Hour,”* he 
did not give the .778d. as the fuel figure for Case I. 
to compare with Case IV., as Mr. Dixon had 
asserted ; but he gave a better figure for the steam 
engine than the .4d. which Mr. Dixon mentioned 
for Liverpool and Manchester. He was at some 
pains to show that alternators run by gas engines 
can be put to work in = and the Secretary 
had a communication dealing with two important 
examples on the Continent. 

Mr. Humphrey next passed on to Mr. Dugald 
Clerk’s criticisms. That speaker started out to show 
that the nature of the real advance made by Dr. 
Mond was different from the advance claimed. But 
nowhere could Mr. Humphrey find any mention of 
what that difference was. That being the case 
he would dismiss the point. But he would 
like to know what Mr. Clerk calls a good producer- 
gas. Surely, he said, Mond gas, having a calorific 
value of 150 B.T.U. per cubic foot is a good gas ; 
if not, where would Mr. Clerk find a better? Dr. 
Mond had, therefore, found the right conditions 
for making a good producer-gas, and at the same 
time recovering the maximum quantity of ammonia, 
so that the two things could not be altogether 
antagonistic, as declared by Mr. Clerk. Mr. Clerk 
also attacked the efficiency of the Mond producer, 
and referred quite unnecessarily, the speaker 
thought, to an earlier paper of his, giving the 
extra fuel required for raising the steam added to 
the producer. Such figures were clearly stated in 
the present paper. But Mr. Clerk’s treatment of 
the subject, whereby he made the efficiency of the 
Mond producer appear as 67 per cent., was mis- 
leading for two reasons. The first was, that if Mr. 
Clerk made comparison with other producers, which 
do not recover ammonia, he should take the corre- 
sponding case of the Mond plant working without 
recovery ; then less steam, and consequently less 
extra fuel would be required, the amount being 
less than the extra fuel used for the Dowson pro- 
ducer. The second reason was, that if Mr. Clerk 
took the case of the Mond plant working with 
ammonia recovery, he should convert the money 
value of the net resulting gain from the by-pro- 
ducts into its equivalent in slack, when he would find 
a substantial balance in hand above the extra slack 
used. On another matter he had to disagree with 
Mr. Clerk. In considering the heat quantities, it was 
quite as fair to take heat from the exhaust gas of 
a gas engine, and put it back into a producer, as it 
was to utilise the hot-well water for the feed of a 
boiler, or to use the boiler flue gases in an econo- 
miser. The comparison was between producers 





* See page 845 of our lagt volume. 
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and gas engines on the one hand, and steam boilers 
and steam engines on the other, and all possible 
economies should be added in the first case, just as 
they were included in the second. It was so much 
the better for the gas plant that large economies 
are possible. 

Turning to the volume of gas from a ton of coal, 
it was clear past contradiction that if the total 
carbon in the coal fed into the producer were 
known, and also the carbon lost in the ashes, dust, 
and tar determined, the balance must be the carbon 
in the gas. The accuracy of the method resolved 
itself into a question of the proper organisation of 
the sampling and analyses, and the care with which 
the tests were made. Such a method would be 
difficult to apply to a short test, but when the 
experiment extends over long periods, as at Win- 
nington, it becomes a reliable one. He claimed 
accuracy for the results, and they were borne out 
by actual gas measurements at the small plant in 
Sandiacre. 

It was, of course, unfair to mix up the figures from 
different experiments made under different condi- 
tions, and recorded in two different papers, with a 
four years’ interval between them. Before hazard- 
ing the absurd assumption that the efficiency of the 
Mond plant was only 50 
been better for Mr. Clerk to have pointed out any 
inaccuracy in the author’s figures, or to have con- 
sulted someone like Professor Threlfall, who had 
spent a whole week at Winnington, and had taken 
the trouble to go fully into the matter. The objec- 
tionable part of Mr. Clerk’s criticism was contained 
in his reflection upon the accuracy of the author’s 
figures as the result of his, Mr. Clerk’s, ‘‘ rather 
careful study ” of the subject. This so-called care- 
ful study, however, turned out to be characterised 
by false assumptions and neglect to take important 
points into account. Professor William Robinson 
has been kind enough to go carefully through the 
figures, and, as he had already stated, had found 
them entirely consistent. Mr. Clerk was therefore 
at fault in his calculations regarding both the 50 per 
cent. efficiency and the lost hydrocarbons. Mr. 
Clerk was again wrong when he spoke of the com- 
pression of the large Crossley engine being 60 lb. 
The average for the two cylinders was much nearer 
80 lb. per square inch, as could be seen by the 
statements in the paper. His ‘‘fairy tale” about 
the engine being so beautifully adjusted as 
just not to pre-ignite, was on the same plat- 
form, and would be seen to fall to the ground 
when the fact was stated that the engine 
was designed to give 100 lb. compression and a 
corresponding higher horse-power. Mr. Crossley 
had frankly told the meeting one of the chief 
reasons why it did not do so. Mr. Clerk was be- 
hind the time when he says ‘‘no doubt the difti- 
culties of water-jacketed pistons will be overcome.” 
They were overcome three years ago. Finally, 
Mr. Clerk advised engineers to go slowly. They 
were to shut their eyes to the fact that the problem 
was solved. English engineers were to hang back, 
lest they should find themselves abreast of their 
American cousins or ahead of their German friends. 
This would be, if not a catastrophe, at least some- 
thing increasingly unusual. In regard to Mr. 
Atkinson’s remarks about the relative merits of the 
two types of engines, the author could leave that 
matter to the makers themselves. All he had to 
say was that the three engines in the Winnington 
powcr-house were doing extremely well: so well, 
the speaker said, ‘‘ that there is no fear of our call- 
ing in Mr. Dugald Clerk to sit as coroner on their 
dead bones, for our engines are very healthy young 
giants, built to run and to last, and we are already 
contemplating the addition of several more.” 

At this point Mr. Humphrey said he had not 
replied to the whole of the discussion, but as the 
hour was so late he would ask the President 
whether he should proceed to answer the remaining 
points raised. 

Mr. Maw said that as the usual time for adjourn- 
ment had been passed for some time, he would ask 
the author to communicate the rest of his reply 
to the Secretary in writing, so that it might be 
incorporated in the Proceedings. 

This most interesting discussion—the longest 
and, perhaps, most important in the annals of the 
Institution of Mechanical Engineers —was thus 
brought to a close. The paper and the discussion 
will doubtless mark an epoch in the history of 
engineering ; for though it will be years—if ever 
—before the gas engine will entirely usurp the 
Place of the steam engine, there can be little 


er cent., it would have | ¢ 





doubt that the newer form of prime mover will 
occupy a far more commanding position in the 
future. 

The next meeting of the Institution takes place 
this evening, when a paper on ‘‘ Light Lathes and 
Screw Machines,” by Mr. John Ashford, of London, 
will be read and discussed. 





HORIZONTAL DRILLING AND BORING 
MACHINE. 

On page 197 we illustrate a horizontal drilling and 
boring machine, constructed by the Atlas Engineering 
area Levenshulme, Manchester. This machine 
has a table 32 in. by 55 in., the traversing movement 
of the table is 40 in., and the longitudinal movement 
46 in. The spindle is 4 in. in diameter, and has a feed 
of 30 in., which can be increased to 60 in. by resetting 
the spindle in the rack. The spindle is bored to the 
Morse taper to receive the boring bars. 

Self-acting feeds are arranged for the traverse of the 
spindle, for boring and drilling, and for an arrange- 
ment by which the knee bracket can be raised and 
lowered by power. Power is also provided for the 
cross-table feeds for milling ; the feed is thrown out 
of gear by a distance stop when the milling is com- 
plete. Six changes of feed are provided for all sizes 
of drilling and boring, with a quick return. All the 
eeds are positive, and are driven by a differential feed 
gear; they can be charged without stopping the 
machine. 

The knee bracket is 7 ft. 2 in. long from the face 
of the body, and has a vertical movement of 21 in. 
from the main bed. The cone — has four speeds, 
The approximate weight of the machine is 74 tons. 








Catatocurs.—The Epstein Storage Batteries are now 
made by Messrs. W. O. per and Robins, Victoria-road, 
Stafford. Their catalogue gives particulars and prices of 
a large number of sizes. In these batteries any plate 
can be withdrawn, and be replaced by another. The 
whole of one set of plates in a cell are clam ther 
with intervening distance-pieces, the screw nuts being of 
an uncorrodible alloy.—The Middleton Engineering 
Works, Limited, Middleton, near Manchester, send us 
a catalogue illustrating the various engines which they 
manufacture, as well as their pump3, condensers, machine- 
moulded wheels, gearing, packing, steam traps, and re- 
ducing valves, and other spezial fittings.—From Messrs. 
Geipel and Lange, of Parliament Mansions, Victoria- 
street, we have received a trade list of Ward-Leonard 
rheostats and circuit-breakers. In these rheostats the 
heat generated in the resistance wire, by the passage 
of a current, is not radiated directly from the surface of 
the wire, but is rapidly conducted to a supporting plate, 
which becomes the radiating surface. This is accom- 
= by the use of enamel which attaches the wire to, 

ut insulates it from, the radiating surface plate. In this 
way the capacity of a small resistance wire is increased 
to several times what it would be in air. The catalogue 
includes over 700 articles in field rheostats, motor starters, 
motor controllers, circuit - breakers, and special ap- 
paratus.—The Polishers’ Supply Company, of 27, Chan- 
cery-lane, London, W.C., have sent us a pamphlet giving 
particulars of the carborundum goods which they keep in 
stock. As most people are now aware, carborundum is 
an artificial ye ing material —— by Mr. E. G. 
Acheson, and now made on a very large scale at Niagara. 
Each of the electric furnaces used in producing the mate- 
rial absorbs 1000 horse-power for several hours. Chemi- 
cally considered, carborundum bearstheformulaC. Si., and 
ranks next to the diamond in hardness. We learn from 
the catalogue that it can now be obtained in practically 
all forms in which emery is used—wheels, powders, cloth, 
polishing stone, hones, and foun slips. In spite of its 
extreme hardness it is fairly brittle, which isan advantage 
in the case of a grinding wheel. These wheels, when 
used for tool sharpening, heat the steel remarkably little, 
as we have ourselves observed.—We have received from 
the Brush Electrical Engineering Company, Limited, of 
49, Queen Victoria-street, London, E.C., a copy of their 
new price list of alternators, dynamos, motors, engines, 
and generating station plant generally. Dimensions, we 
observed, are throughout tabled in millimetres as well as 
inches, which must be a considerable convenience to foreign 
customers.—Mr. Wilson Hartnell, of the Volt Works, 
Kirkstall-road, Leeds, has sent us a copy of his new 
catalogue of central station plant and accessories for light- 
ing and transmission of power. Both alternating and 
direct-current machinery are listed, and the letterpress 
is on by numerous illustrations. — Messrs. 
cine rothers, of 53, Victoria-street, Westminster, 
S.W., have sent a copy of a pamphlet recently issued by 
them and having reference to the use of ejector con- 
densers at central stations. The construction of these 
condensers and the advantages claimed for them are fully 
set forth, and the pamphlet contains in addition some 
notes on the spray cooling of condensing water.—The 
British Power Trastion and Lighting Company, Limited, 
of Hull Road Works, York, have issued a catalogue 
of surface condensers manufactured by them. These are 
fitted with Paul’s duplex or triplex lever tubes, which are 
illustrated but very imperfectly described.—The Keighley 
Electrical Engineering Company, Limited, of the Vulcan 
Works, Keighley, Yorkshire, have sent us a copy of their 
new catalogue of electric light and power plant. The 
— contains numerous illustrations, and is fully 
pric-d, 





240 HORSE-POWER CONDENSING ENGINE 
AND THREE-PHASE ALTERNATOR. 


THE compound engine exhibited at Paris by the 
Prager Maschinenbau Actien - Gesellschaft, Ruston, 
and Co., which we illustrate this week on 200 and 
201, was built to the order of the Austrian Ministry 
of Railways. After the close of the Exhibition the 
engine was erected at Pilsen, where it will be used 
to supply current for lighting the large central 
railway station, grounds and buildings, and also 
to supply power to the workshops electrically. It 
is designed to take steam at an initial pressure of 
142 1b. per square inch, and the normal speed of 
running will be 120 revolutions per minute, the output 
under these conditions being 240 indicated horse- 
power. The engine is, however, arranged so that it 
can also be run at 150 revolutions per minute, and the 
power will then be correspondingly increased. In 
case of need the engine can be worked ‘ non-con- 
densing,” it being merely necessary to move over a 
special valve. The cylinders are jacketed and care- 
fully lagged. The diameter of the high-pressure 
cylinder is 14.57 in., that of the low-pressure cylinder 
is 23.62 in., whilst the stroke of both is 27.56 in. 
The three-phase alternator on the crankshaft, as 
well as the exciter dynamo, were supplied by Mr. Fr. 
Krizik, of Prague. 

As our engravings show, the high and low-pressure 
cylinders lie at opposite ends of the crankshaft, the 
alternator being situated between the two engines. A 
section through the high-pressure cylinder is — 
sented in Fig. 1, whilst in the plan Fig. 2, the low- 
pressure cylinder is in section. Present-day require- 
ments—which include high pressure, high tempera- 
tures of steam, high speed, exact regulation, and 
the utmost economy in working—have led the Prager 
Maschinenbau Actien -Gesellschaft to supply the 
high-pressure cylinder with double beat valves, whilst 
the low-pressure cylinder is fitted with Corliss 
valves, The latter are set to give a fixed cut-off, 
and are therefore without any kind of trip gear. 
This arrangement has been applied by the makers to 
some hundreds of steam engines, and has proved very 
satisfactory. Corliss valves are best adapted to low 
steam pressures ; they then work easily and smoothly 
on their seats, the steam channels are short and 
straight, and neat and direct connections for the supply 
and exhaust pipes are readily attained. The valves 
keep tight, and there is little loss to the condenser. In 
the present case all the valves are as shown in Fig. 3 
below the cylinder. 

The double-beat valves at the high-pressure cylinder 
are actuated from a shaft driven by cut bevel wheels. 
Eccentrics keyed on this shaft lift the valves by means 
of suitable rods and levers. The point of cut-off is 
controlled by the governor in a manner not easily 
intelligible without detail drawings. Some idea of its 
gene features may, however, be gathered on re- 
erence to Figs. 2 and 4. It will be seen that parallel 
to the eccentric shaft is a second shaft, which can be 
oscillated through a small angle by the governor. 
Rectangular blocks are keyed to this shaftin line with 
the eccentrics on the eccentric shaft (see Fig. 4). These 
blocks each work in a slot in a disc, and this disc is 
embraced by a casting which also fits over the 
eccentric on the parallel shaft. The connection to 
the valve is made by a rod at the opposite end of this 
casting. Referring to Fig. 4, it will be seen that by 
rotating slightly the governor shaft, the valve rod 
will be raised or lowered slightly, independently of 
any motion communicated to it by the eccentric shaft, 
and in this way provision is made for automatic varia- 
tion of the cut-off by the governor. The exhaust 
valves, which are below the cylinder and require to be 
opened and closed at invariable points of the stroke, 
have, as shown in Fig. 4, a more direct lead to the 
eccentrics, and are, therefore, little affected by any 
motion of the governor shaft. 

The crank disc of the high-pressure cylinder has 
been fitted with a toothed ring to drive the exciter 
dynamo. The vertical air pump and the condenser 
are placed immediately behind the low-pressure cylin- 
der and are actuated by bell cranks coupled by links to 
the low-pressure tail-rod. The air pump itself is of the 
Bodmer type, without suction valves. The lubricant 
for all the moving parts of the engine is drawn from 
an oil vessel placed on the crank cap. The steam 
cylinders are supplied with a heavier quality of 
mineral oil forced in by oil pumps. The engine in 
question was the recipient of a Grand Prix, and does 
credit to the resources of the firm building it. This 
firm, it is interesting to note, was founded in 1832 
by Messrs. Ruston and Evans. 





Tron MINERALS IN FRANox.— The imports of iron 
minerals into France in the first eleven months of 1900 
were 1,953,915 tons, as compared with 1,791,595 tons in the 
first eleven months of 1899, and 1,870,815 tons in the first 
eleven months of 1898. Germany figured in these totals 
for 1,371,767 tons, 1,199,233 tons, and 1,298,509 tons re- 
spectively ; and Spain, for 457,705 tons, 477,347 tons and 
405,336 tons respectively. 





204 


ENGINEERING. 


[FrB. 15, 1901. 








THE ARAD WATER WORKS AND FISCHER 
PLATE FILTERS. 


THE engravings on the present and opposite pages, 
and also on page 208, of the Arad Water Works, at 
Arad, a town in Hungary, illustrate a method of sand 
filtration which has been adopted to a considerable 
extent on the Continent. 

Experience and trials made with layers of sand of 
various thicknesses have proved that the actual 
operation of filtering is performed by a layer of 3 in. 
to 4 in. on the surface of the sand filter. The Pasteur 
and Berkfeld filters are about § in. thick, and furnish 
a filtrate almost free from microbes, which is a further 
proof that it is not the thickness of the layer that 
insures good results, but rather a material which is 
suitable for filtering. 

Therefore when we consider that of the filtering 
material in an ordinary sand filter, more than two- 
thirds may be entirely useless, if the top layer, of a 
few inches in depth, really filters, it must be con- 
ceded that there is a great waste of more or less costly 
material. 

These considerations suggested the improvements 
now offered by the Fischer patent filter plates, which, 
whilst embracing the advantages of sand filtration, 
utilise them to better effect. Sand has been retained 
as the filtering medium, but it is employed in much 
more compact form. The materials used in the 
manufacture of the Fischer filter plate are carefully 
washed to free them from clay or earthy matter, 
which, it is well known, is liable to get stopped up, 
and the plates are burnt at the high temperature of 
1800 deg. to 2100 deg. Fahr. In the filter chambers 
the plates are placed vertically in the water, thus 
giving a considerable filtering surface, though occupy- 
ing a small area, and the plates being hollow, the 
filtered water, which accumulates in the interior, is 
removed by means of pipes to the filtered water reser- 
voir. The operation of cleaning, which in ordinary 
sand filters should be done frequently, according to 
the state of the water to be filtered, and which neces- 
sitates throwing the filter bed out of work for a time, 
is effected in the simplest manner in the case of the 
Fischer plate filters, by reversing the direction of 
the flow, thus allowing the filtered water to per- 
colate through the plates from the inside to the 
outside, which effectually cleans the surface of the 
plate in about ten minutes. An installation on 
the Fischer system only occupies one-eighth of the 
space required for a sand filter of equal filtering 
capacity. 

‘iltration by means of the Fischer plate filters, as 
in the case of sand beds, is effected at low pressure, 
and as this can be regulated, the velocity is under 
control, and can be altered according to the degree of 
impurity of thewater. Experiments with the Fischer 
filters have given the remarkable result that they are 
insensible, within certain limits, to variation of pres- 
sure. Bearing in mind the undoubted fact that a 
sudden increase in the filtering velocity arising from 
an increase in the head leads to the filtered water 
showing a large increase iu micro-organisms, and that 
this increase regularly occurs in the most dangerous 
time, viz., the middle of summer, and cannot be 
avoided, great importance is to be attached to the 
act that the working of the Fischer filter plates 
remains normal. 

A feature of the water su ply works at Arad, 
plans of which are given in view 1 and 2, which 
is of very considerable interest, is the application 
of compressed air for raising the water from the 
boreholes. The water supply is found in a gravel 
stratum below an impervious bed of clay about 20 ft. 
thick (Fig. 3), the bottom of which is about 63 ft. 
below the surface of the ground. At present there 
are two borepipes, each of 9 in. in diameter, and each 
capable of delivering 540 gallons per minute, but only 
one of the pipes is ordinarily in operation at a time, 
as it is found to deliver sufficient water for the present 
needs of the town, and through these 9-in. borepipes 
the water is raised by compressed air, the supply of 
the latter being carried down the borepipe by means 
of a wrought-iron tube; the compressed air issuing 
from this through a suitably arranged connection, 
raises the water through the borepipes into a service 
well formed of cast-iron tubbing at the surface 
(Fig. 3). 

This method of raising water is one that has come 
rapidly into use of late on account of its simplicity as 
a means of raising water from deep voreholes, and also 
because practically any number of boreholes can be 
operated from the one air-compressing station, which 
necessarily means a very considerable saving both in 
first cost and annual working expenses. A separate 
deep-well pump for each borehole would be very ex- 
pensive in first cost, besides the additional expense in 
working necessitated by the extra attendance at each 
pumping plant. There are no working parts whatever 
in the borepipe when compressed air is used, so that 
there is nothing to get out of order. 

For supplying the compressed air needed to raise 
the water through the borepipes a steam-engine air 
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compressor, Fig. 13, page 208, is employed. The air 
compressor has compound steam - jacketed cylinders, 
two in number, each being 11 in. in diameter, the 
stroke of all the cylinders being 18 in. The exhaust 
steam from the engine is carried to a surface condenser 
fixed below the floor of the engine-house, the circulat- 
ing water required for the condenser being supplied by 
connecting thereto the pipe which conveys the water 
from the service well to the filters. 

After the water has passed through the filters, it is 
collected into a reservoir (Figs. 4 and 5) containing a 
storage of 66,000 gallons, and from thence conveyed 
by an iron pipe, 12 in. in diameter, into a main pump 
well (Figs. 6 to 9) sunk in the basement of the engine- 
house. A detailed view of a pair of filters is given in 
Figs. 10, above. 

e water is pumped from this well into the town 
mains, by means of two triple-expansion Mahegtor =r 
pumps, each having six steam-jacketed steam cylinders 
in three pairs of 6 in., 9 in., and 16 in. diameter re- 
spectively. The pumps are provided with surface 
condenser and two double-acting water plungers of 


10 in. diameter, all having a uniform stroke of 15 in. 
Each pump is capable of delivering 666 gallons of 





water per minute against a head of 125 ft. From the 
main pipes the water raised is carried into and through 
a large air vessel of wrought iron 20 ft. high by 5 ft. 
in diameter, for the purpose of equalising the pressure 
on the town mains; and, as an additional security, 
a safety valve is attached to each of the town mains 
(in duplicate) leading from the air vessel. For the 
purpose of supplying steam for the steam-engine air 
compressors, and the various pumps, two dry-back or 
marine type boilers are provided. 

Experience in America has shown that in cases where 
the capacity of wells showed signs of decreasing, the 
application of the compressed air lift has resulted in 
increasing the volume of water flowing from the well. 
The compressed air being used expansively in the bore- 

ipe a high useful effect is obtained, and as it takes the 
ant expended during expansion from the surrounding 
water, the tendency is tocool the water and also aérate 
it. In connection with the compressed air lift an auto- 
matic arrangement for intermittent working to suit 
cases where the supply of water flowing into the well 
is not sufficient for constant working, as is the case in 
Arad, is used. 

The whole of the works at Arad, including filters, 
pumping, and air-compressing machinery, service 
mains, &c., were carried out by Messrs. Hughes and 
Lancaster, 47, Victoria-street, Westminster, S. W., and 
Acrefair Engineering Works, Ruabon. 





ARMSTRONG - WHITWORTH ARMOUR- PLATE TRIALS.— 
Trials were carried out at Whale Island, Portsmouth, on 
the 7th inst., by Captain A. Barrow, commanding the 
Gunnery School, and Lieutenant Drury Lowe, of the ex- 

rimental staff, with a 6-in. armour-plate manufactured 

y the Armstrong-Whitworth Company, at their Open- 
shaw Works, Manchester. The plate measured 8 ft. by 
6 ft., and the projectiles were the usual 100-lb. Holtzer 
shells fired from a 6-in. quick-firing gan. Four rounds to 
determine the acceptance of the plate were fired at velo- 
cities ranging from 1970 to 2016 Secs-sesmaa, and as the 
plate was neither perforated nor cracked, a fifth round, at 
the suggestion of the contractors, was fired at the centre, 
when again the projectile was broken up without damag- 
ing the plate. The contractors were re nted by Mr. 
J. Gledhill and Mr. J. Whinfield, of the Openshaw 
Works, and as this is the first 6 in. plate treated similarly 
to the Krupp process from the Openshaw Works that has 
passed the official test, arrangements are being made to 
try other plates of greater thickness. The plate of which 
a sample was tried od y? 7th oy is — yn ol 
casemate purposes, but the most important point in 
success of the trial lies in the fact that an additional 
market is now open in which plates of this character can 
be obtained for the Navy. 
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Reservoir for Filtered Water. 
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SECTION ON €.,F, 


CYCLE RESISTANCE. 


AT a meeting of students of the Institution of Civil 
Engineers on Friday evening, February 8, Professor 
T. Hudson Beare, B.Sc., M. Inst. C.E., in the chair, a 

per on “Cycle Resistance” was read by Mr. H, E. 
: Wimperis, B.A., Stud. Inst. C.E. The following is an 
1 0 abstract of the paper : ; 

The frictional resistance to a cycle is usually measured 
in one of two ways. One of these is to haul the cycle to 
be tested, by a rope, and to measure the pull on the rope 
by means of a spring balance having a suitable dashpot 
attachment. Readings of the spring balance are taken at 
a and during each reading the speed of the cycle 
is noted by some convenient means ; in this way the rela- 
tion between frictional resistance and speed is found, and 
can best be shown by plotting asa curve. This method, 
in common with the others to be mentioned, suffers from 
the drawback that the rider of the cycle has to be in a 
‘‘coasting” position throughout the test, and the fric- 
ie tional losses appear to be less than they really are in 
‘ actual cycling. : 

The other method is to allow the cycle to “‘coast” 
down long hills of known slope, and to measure the ter- 
minal velocity arrived at. en, since the velocity is 
constant, the acceleration is zero, and the frictional forces 
must exactly balance the pull due to gravity; this 
enables the relation between frictional resistance and 

peed to be obtained, and a complete curve can be built 
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i) & y S y up if oa experiment be repeated on several hills of 
ifferent slope. 

eh riaictinitaoaed ni A third method, which in practical operation is con- 

siderably simpler than either of the foregoing, is described 

§ § i) © iN) in the paper. This method consists in obtaining a rela- 

tion between T and V, where T is the time taken by a 

FILTERED WATER cycle to come to rest on a level road from velocity V, the 


pedals not being in use. As a check on the method and 
AS) & § S) i] . on its mathematical treatment, the author measured in 

each case the distance travelled in the time T, thus 
obtaining yet another curve. The mathematical treat- 
ment of this method is not so simple as that of the other 
methods, but with patience very accurate results may be 
obtained, and the experimental values obtained are 
probably considérably more accurate, and therefore ‘lend 
themselves better to analytical treatment. 


? es 


BS The paper contains a description of the speed indicator 
« & h 3 & used, and concludes by giving curves showing the rela- 
ro) io fb: tion between resistance and velocity, plotted from the 
; Sz EE results of the author’s experiments and of those published 
is RESERVOIR FOR is by et Perry, F.R.S. Both curves are of the 
: same gen ype. 
§ & © % $ * p aconsecl Pollowed, in which many of the students 
t 
FILTERED WATER _—— 





a 2 > > S 4 ; _Betaium Coat Exports.—The exports of coal from Bx 1+ 

sare . gium in December were 406,752 tons, as compared with 

404,118 tons in December, 1899. The aggregate exports 

ft coal from Belgium last year were 5,253,156 tons, as 

compared with 4,568,938 tons in 1899. The exports to 

France figured in these totals for 3,916,003 tons and 
3,284 493 tons respectively. 
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NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—A business was done 
last Thursday forenoon in the pig-iron warrant market, 
and about 10,000 tons were dealt in. At the opening the 
tone was fiat, but prices recovered sharply, and Scotch 
finished the forenoon session 2d. per ton up from Wed- 
nesday, and Cleveland and hematite iron each 3d. per 
ton. In the afternoon other 10,000 tons changed hands, 
and prices were strong, the market being very sensitive. 
Scotch closed 1s. per ton up from the opening. The settle- 
ment prices were: Scotch, 54s. 3d.; Cleveland, 47s. 44d.; 
and hematite iron 59s. per ton. Again, on Friday fore- 
noon a good business was done, and the tone was firm. 
Scotch iron rose 4d. per ton, and the sales amounted to 
about 10,000 tons. About 5000 tons changed hands in the 
afternoon, and prices were just about steady. Scotch 
warrants, after being done up to 54s. 194d. per ton cash, 
left off at 543. 7d. per ton buyers. Cleveland and hema- 
tite iron both dropped two or three coppers. The settle- 
ment prices at the close were: 543. 74d., 47s. 3d., and 
59s. 34. per ton. On Monday forenoon only some 1600 
tons changed hands. Scotch was very firm, and rose 2}d. 
per ton to 543. 104d. sellers. Cleveland lost 14d. per 
ton. About 3000 tons were dealt in during the after- 
noon market, and Scotch gave way 3d. from the morning’s 
price, and at the close the settlement prices were: 
54s. 74., 463. 9d. and 593. 14d. per ton, taken and wanted. 
The market was flat this forenoon, but moderately active, 
some 10,000 to 11,000 tons being dealt in. Scotch war- 
rants fell to 54s. cash per ton; and about 6000 tons were 
sold in the afternoon, the tone still continuing weak. 
Hematite iron closed 2d. up on the day. The settle- 
ment prices were: 543., 463. 6d. and 59s. 7d. per ton. 
Some 5000 or 6000 tons changed hands this forenoon. 
The tone was steady and prices were kept at last night’s 
level. In the afternoon Scotch was bid for, and the 
prices had a smart advance to 514s. 104d. r ton, 
showing a rise of 94d. per ton on the day. he sales 
were another 5000 or 6000 tons, and the settlement 

rices were: 543. 9d., 463 74d., and 593. 6d. per ton. 
nthe past week the pig-iron market has developed a 
more active tendency, and the tone has been distinctly 
firmer, fully 70,000 tons being dealt in at an appreciable 
advance. It maybe that the stronger American advices 
ng to the rise here. Operators for a fall were supposed 
to have halted, and became more inclined to reduce 
their commitments. The business of the week was 
not large, but with sellers reserved, a few buying 
orders had the effect of advancing Scotch iron 2s. 
per ton, and hematite iron 1s. 9d. per ton. The stock of 
pig iron in store in.Connal’s public warrant stores stood 
at 65,594 tons yesterday afternoon, as compared with 
66,394 tons yesterday week, thus showing a reduction 
for the past week amounting to 800 tons. The following 
are the quotations for No. 1 makers’ iron: Clyde 68s. 
po ton; Gartsherrie, 68s. 6d.; Summerlee, 70s. ; Lang- 
oan, 723.; Coltness, 76s.—the foregoing all shipped ab 
Glasgow ; Glengarnock (shipped at ee 68s. 6d.; 
Shotts (shipped at Leith), 72s. 6d.; Carron (shipped at 
Grangemouth), 693. per ton. 

Finished Iron and Steel.—There is a somewhat improved 
tone all round for steel, and a better inquiry is apparent, 
both makers and merchants reporting more are 
doing. In some cases the makers of malleable iron have 
shaded prices 103. per ton further. Order for steel are 
very ed competed for, but it is said that some 
capital work has been fixed by one of the largest steel 
concerns. Some of the Glasgow concerns which have not 
yet obtained delivery of American iron and steel, which 
was ordered last autumn, are cancelling the orders, as 
they find it more advantageous to purchase the home 
article. American agents involved do not get much 
sympathy, as their chiefs, when things were better, let 
Glasgow firms vainly protest against the non-execution of 
orders. 

Sulphate of Ammonia.—This commodity is quiet at 
about 10/. 17s. 6d. per ton f.o.b, Leith for prompt } ang 

Reduction of Blast-Furnacemen’s Wages.—Within the 
past few days notice has been given to the furnacemen 
working at the blast-furnaces, that the result of an ex- 
amination of the books of the ironmasters show that a 
reduction of wages to the extent of 10 per cent. will fall 
to be made very shortly. 


Order for Locomotive Engines —Messrs. Dubs and Co., 
of the Glasgow Locomotive Works, have secured a con- 
tract for 15 locomotives for South Africa. They are to 
be of special pattern. 

_ Technical College Scientific Society. —--An ordinary meet- 
ing of this Society was held last Saturday evening. The 
President, Mr. David Home Morton, M, Inst. C.E., 
occupied the chair. A paper on ‘‘ Diatomite” was read 
by Mr. R. B. Stewart. The lecturer described with 
great minuteness the een design and structure of the 
diatoms composing the material, explaining that they 
were the skeletons of living vegetabe organisms, and he 
exhibited slides showing microscopic investigations of 
species found in various deposits throughout the world. 
The nature of the deposit in Skye and the mines of 
the British Diatomite Company there were then de- 
scribed. Passing on to the properties and uses of the 
substance, Mr. Stewart stated that diatomite was a 
pure mineral silicate, its non-conducting fire-resisting 
qualities being due tothe number of minute cells con- 
taining air, and hence its suitability for boiler and steam 
pipe covering, for fireproof flooring in buildings, and 
for the lining of all kinds of furnaces, especially in marine 
work, where its lightness was an important factor. The 
cost of diatomite bricks was said to com favourably 


with that of the ordinary firebrick. At the close of the 
discussion Mr. Stewart was awarded a hearty vote of 
thanks for his psper. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Widening the Midland Railway at Sheffield.—Out of a 
total estimated expenditure of 280,015/. which will have 
to be incurred by the Midland Railway Company on new 
works jn the event of sanction being given to their Bill 
for this sssion, the pro widening of the company’s 
Chesterfield and Sheffield railway is put down to cost 
216,042/., and the Ickles viaduct widening 37,6697. The 
total length of the Sheffield and Attercliffe portion will 
be exactly 14 miles, and the area of land and buildings 
which will be taken for this widening works out to 
2 acres 3 roods 3 poles, and it is estimated that the cost 
of acquiring and clearing the land will be about 43,0002. 

Electric Tramways at Huddersfield.—On Thursday last 
the Huddersfield electric tramways power station was 
formally opened, and the trams commenced to run on 
Monday. Under the Act of 1899-1900 powers were ob- 
tained for the construction of 194 miles outside and 3} 
miles inside the borough, which, added, to the 28 
miles already laid inside the borough, make in the aggre- 
gate 52 miles of single track. The total length of tram- 
ways electrically equipped is 15 miles 7 furlongs and 8 
chains of single track, and of the total length of lines, 
amounting to about 16 miles, 10} miles have been con- 
structed by the Corporation’s own workmen. The site of 
the power station is an acre in extent, and there is ample 
space for putting down more plant. essrs. Greenwood 
and Batley, Limited, have carried out the major portion 
of the installation. 

Sheffield and the American Steel Trust.—Local steel 
manufacturers view with little apprehension the reported 
colossal steel combine in the United States. The com- 
petition from that quarter is unlikely to be with crucible 
cast steel, which forms the greatest portion of Sheffield’s 
export trade, but will chiefly affect makers of rails and 
steel billets in Wales and at different coast towns. The 
steel billets produced in Sheffield are mostly for local con- 
sumption, and are superior to and much dearer than the 
imported article. The foreign billets are suitable for some 
local purposes, but the use of them is likely to be limited 
in this district. 

Iron and Stcel.—With regard to Bessemer, Siemens, 
and other open-hearth steel, makers say that a more 
encouraging tone parvades the trade. There are a large 
number of inquiries for oe. but at the present 
time it cannot be said any large contracts spreading over 
any considerable period have been entered into. The 
opinion still seems to hold that there may be a reduction 
in prices, and this is checking trade. akers, however, 
say that no reduction is possible until fuel is cheaper, 
and their opinion is that current rates will rule through- 
out the half-year. The — out of so many furnaces 
in the hematite districts, and the consequent reduction of 
output, will tend to keep quotations steady. The rolling- 
mill proprietors have made a reduction of 5 per cent. in 
their charges, but it has had no appreciable effect upon 
the trade. Here and there mills are running full time ; 
but, taking the average, not more than three or four days 
per week are being worked. Orders are already coming 
in very — for shovels, forks, spades, and almost all 
kinds of field and garden tools. ny distributors have 
allowed their stocks to run very low on account of high 
prices, and are now pressing for delivery earlier than usual. 

South Yorkshire Coal Trade.—The output of steam 
coal at some of the large collieries is not being absorbed 
by the market, and it is consequently being banked for 
use in the next shipping season, and the approaching 
settlement of the re for all foreign contracts is an 
interesting factor in the situation at the present. Last 
year’s contracts were let at 163. per ton, the same price as 
was charged to the British railway companies, but it is 
stated that the owners in this coaifield have agreed to a 
basis of 133. per ton for the new export contracts, being 
6d. per ton less than is now '3ing paid by whe railway 
companies. The determination of the owners to enforce 
this price is evident from the statement that if the Conti- 
nental demand is adversely affected, they are prepared to 
restrict the output rather than accept less. If the coal- 
owners are able to get this = it is unlikely that local 
consumers will receive the substantial reduction that they 
were hoping to secure at an early date. Values in the 
— market are not so firm, however, and prices now rule 
about 1s, fra ton under those of last month. Locally 
the demand for all classes of fuel is satisfactory, but the 
foreign markets are only taking a moderate quantity. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was small, but the market was pretty cheer- 
ful in tone and a fair amount of business was trans- 
acted. Pig-iron makers reported a better inquiry, and 
they were not pressing iron on the market, while 
another encouraging feature was found in the im- 
proved deliveries, especially on export account. No. 3 
g-m.b. Cleveland pig was quoted ~ both makers, 
and merchants 47s. for — f.o.b. delivery, and fair 
sales were recorded at that figure. No. 1 Cleveland pig 
was 483. 6d., No. 4 foundry 463.3d., grey forge 453. 9d., 
mottled 453. 6d., and white 45s. 3d. The old proportions 
are thus something like re-established. East Coast hema- 
tite pig was weaker, the competition of West Coast makers 
for Sheffield orders being as keenly felt as ever. Some sellers 
here asked 623. for early delivery of Nos. 1, 2, and 3 
East Coast brands, but it was not at all difficuls to buy 
at 61s. 64., and that was the general market quotation. 
Spanish ore was still too dear to tempt buyers into the 
market. Rubio was put at 153. ex-ship Tees. Freights, 
Bilbao to Middlesbrough, were fixed at 4s. 6d., a rate 





which 16 was complained was unremunerative. To-day 
there were no changes in quotations for pig iron. 


Manufactured Iron and Steel.—There is great quiet- 
ness in the manufactured iron and steel trades, and 
works are only partially employed. Orders are difficult 
to obtain, and prices have a decided dowaward tendency. 
The North-Eastern Steel Works are putting down a lot 
of new plant, and they may cease work shortly in order 
to get rapidly on with it. The following are the market 
quotations, but orders could undoubtedly be placed at 
less : Common iron bara, 7/.; best bars, 72. 103.; iron and 
steel ship-angles and iron ship-plates, each 6/. 125. 61.; 
and sauel ship-slotes, 6l. 153.—all less the customary 24 
per cent. discount f.o.t. Heavy steel rails have fallen to 
5/. 10s. net at works. 


Coal and Coke.—Coal on the whole is quiet, though 
a few inquiries are reported for forward business. 
The result of the tenders for coal for tha Swedish 
State Railways is not known, bub it is supposed that the 
price will be something like 63. per ton below that of the 
past year. The contract is c.if., so that the price will 
depend on what the rate of freight may be taken at. The 
supply of coke is very plentiful, and quotations are very 
irregular, blast-furnace — ranging from 13s. to 15s. 
delivered at Teeside wor 








Tue Late Loxp Inverctypr.—We regret to have to 
place on record the death of Lord Inverclyde, who was 
perhaps better known as Sir John Burns, the chief of 
the Cunard Line, and greatly respected and admired 
for the splendid services which he rendered to shipping 
and commerce generally, and which were fitly acknow- 
ledged by a Peerage in 1897. Lord Inverclyde, who was 
ason of Sir George Burns, the first baronet and one of 
the founders of the Cunard Company, was born in 
Glasgow in 1829. During his active business life Sir 
John Burns was always associated with the Cunard 
Company, and it was largely through his iastrumen- 
tality that it maintained its position as one of the 
most successful of the Transatlantic services. On the 
retirement of the original partners he became the head 
of the firm, and superintended carefully the rapid growth 
of the business from 1840, when the Britannia, with a 
tonnage of 2050, and engines of 740 horse-power, was the 
finest steamship of her day, to the present time, when 
the company own the Campania and Lucania, which each 
have a gross tonnage of 13,000 tons and a horse-power of 
30,000. The Cunard Line is too extensive and too well 
known to be referred to in any detail. Oa the Trans- 
atlantic passage there are now vessels aggregating 200,000 
tons and about 240,000 indicated horse-power, while on 
the Mediterranean and Havre service there are vessels 

gregating 34,500 tons and 21,140 indicated horse-power. 
The Glasgow and Belfast and Mersey service was one 
which engrossed much of Lord Inverclyde’s energies in 
the early days, although in recent years, this work, and 
in a large measure, the management of the Cunard Line, 
has devolved upon his second son—the Hon. James 
Burns. The Belfastservice dates back to 1662, when the 
Privy Council of Charles II. granted to one Robert Main, 
of Edinburgh, a commission to establish a post between 
Scotland and Ireland for the conveyance of letters, givin 
Main a sum of 200/. to furnish and maintain a vesse 
for this purpose. The vessel sailed between Port- 
patrick and Donaghadee, a distance of 21 niiles, and 
the service was at its best very irregular. About 
1707 the cost was 60/. per annum, an exceedingly small 
sum considering that weekly runs were supposed to be 
made. In process of time, however, the service was im- 
proved, and in 1780 decked sloops of 70 tons were em- 

loyed, being paid at the rate of one guinea per trip. 
No further improvement worthy of notice was made 
until after the invention of the marine engine, when in 
1818 Mr. David Napier, of Glasgow, placed the Rob Roy, 
a steam packet of 90 tons, on the Greenock and Belfast 
route. From this time the coasting traffic of the British 
Islands dates. Other vessels followed the Rob Roy, 
carrying goods as well as passengers, bub it was 1825 
before a service more frequent than weekly existed 
between the Clyde and Belfast. Seven years after 
private enterprise had introduced steamers for the 
accommodation of passengers, Government transferred 
the mails from sailing vessels to steamers, the Portpatrick 
to Donaghadee route being adhered t». In 1824 a com- 
pany was formed, with which Massrs. Burns were asso- 
ciated, with much larger vessels than had previously 
existed, and when, after an expsrience of 24 years, the 
Government system of carrying the mails was found to 
be thoroughly defective, Messrs. Burns offered to carry, 
free of all charge, be it noted, Her Majesty’s mails between 
Greenock and Belfast by steamers, to sail from each port on 
the evening of each day, Sunday excepted. This handsome 
offer the Government accepted, and on July 16, 1849, the 
new service was begun. From that day down till the end of 
October, 1882, the contract was carried out on the o nal 
terms, and afterwards the mails were paid for at a fixed 
rate per pound weight. At August 1, 1883, a fixed sum 
per annum was to, and that contract still exists. 
Asalready stated, the Clyde and Belfast steam traffic com- 
menced in 1824. But apart from his business proper, Sir 
John Barns—for it is as Sir John Barns that he is still 
best known—took a great interest in all subjects con- 
nected with the maritime affairs of the country. He was 
the first to recommend to the attention of the Govern- 
ment the fitting or adapting of merchant steamers for 
war purp23e3—a plan which has amply justified its adop- 
tion within the past year—and when the Government 
took up the question of coast defencas, Sir John was the 
leading spirit in connection with the defences of the 
Clyde. In addition he was frequently consulted by the 
Admiralty authorities on those subjects on which he was 
an undoubted authority. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal for prompt and early shipment 
has been in moderate request at late on, and pre- 
vious prices have also been supported for household coal, 
but inferior bituminous descriptions have been tending 
downwards. The best large steam coal has made 17s. 6d. 
to 183. 64. per ton; No. 3 Rhondda large has made 
163. 6d. to 17s. per ton. Coke prices have not shown much 
strength ; foundry qualities have made 233. to 243 , and 
furnace ditto 20s. to 21s, per ton. As regards iron ore, 
the best Rubio has been making 15s. 6d. to 15s. 9d. per ton. 


Coal at Swansea.—The Cwmgelly Colliery Company, 
Limited, has succeeded in striking a 5-ft. vein of bitu- 
minous coal in the neighbourhood of Treboth, Swansea. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The eightieth half-yearly meeting of this com- 
pavy was held on Friday at Bristol, under the presidency 
of Colonel H. B. O. Savile. A dividend of 10 per cent. 
was declared. The chairman congratulated the share- 
holders on the dividend. He said this was the eightieth 
meeting, and at about seventy-six of the company’s meet- 
ings it had never made less than 10 per cent. distributions. 


An Indian Appointment.—The Secretary of State for 
India has appointed Mr. W. H. James, Assoc. M. Inst. 
C.E., professor of civil engineering in the Madras College 
of Engineering. Mr. James is the present assistant 
]. churer and the demonstrator in engineering at Univer- 
sity College, Cardiff. 


Rhondda and Swansea Bay Railway Company.—The 
accounts for the past half-year show a profit of 18,173/. 
11s. 5d., as compared with 19,2187. 33. 10d., being a de- 
crease of 1044/. 12s, 5d. An increase of 3097/. 193 6d. in 
the working expenses was accounted for by the enhanced 
price of coal, and the increased cost of materials generally. 
Exchange sidings have been laid down at Neath, near the 
canal, and additional sidings at Blaengwynfi are in pro- 
gress. A new siding junction, with the Harbour Trust 
lines at the Swansea Station has been completed and 
brought into use. A new sinking of the Hendrewen 
Colliery, reported on previous occasions, has now reached 
the coal, and the workings are being opened out. The 
Cymmer Navigation Collieries, Limited, intends largely 
developing the workings under its holding, the output 
from which is dealt with by the railway. 


Great Western Railway.—During the past six months 
the constraction of various new lines, including the South 
Wales and Bristol Direct Railway, has been well advanced. 
A contract has been let for the construction of the autho- 
rised branch to the Roath Dock, Cardiff, and the work 
isin hand. The widening of the Western Valleys section 
of the Monmouthshire Railways, and of the Llynvi and 
Ogmore line, between Bridgend and Tonda, is making 
good progress ; the works for the adaptation for passenger 
trafic of the Garw Valley branch, between Pontycymmer 
and Blaengarw have been commenced ; and the doubling 
of the Ely boss. line is approaching completion. It 
having been found necessary to replace two of the paddle 
steamers now running on the Milford and Waterford 
service, it has been determined to provide two new twin- 
screw steamers for the purpose. 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, and Llanelly—in January were 1,683,268 
tons foreign, and 288,491 tons coastwise. The total of 
1,683,268 tons representing the foreign shipments was 
made up as follows: Cardiff, 1,218,261 tons; Newport, 
287,975 tons ; Swansea, 132,627 tons ; Port Talbot, 30,390 
tons; and Llanelly, 14,015 tons. To the total of 288,491 
tons oe ey the shipments coastwise, Cardiff con- 
tributed 184,330 tons; Newport, 56,905 tons ; Swansea, 
34,587 tons ; Port Talbot, 8179 tons ; and Llanelly, 4400 
tons. The shipments of iron and steel from the five 
ports in January were: Cardiff, 4327 tons; Newport, 591 
tons; and Swansea, Port Talbot, and Lilanelly, nid; 
making a total of 4918 tons. The shipments of coke for 
the month were: Cardiff, 9982 tons ; Newport, 1216 tons ; 
Swansea, 998 tons ; and Port Talbot and Llanelly, nit ; 
making a total of 12,196 tons. The shipments of patent 
fuel were ; Cardiff, 36,215 tons; Newport, 5217 tons ; 
Swansea, 42,005 tons; and Port Talbot and Lilanelly,: 


nil; making’ a total of 83,437 tons. 4 


_ Briton Ferry.—Seventeen mills have been in full opera- 
tion at the various tin-plate works in this district, but the 
market for plates is in a weak drooping state, and prices 
have been generally unremunerative. 





Dursan.—The port returns for last year show that the 
average low-water depth on the bar was 19 ft. 84 in. as 
against 19 ft. 74 in. in 1899. The maximum draught 
across the bar was 23 ft. 3 in., and the total tonnage to 
= port was 2,339,991 tons, against 1,763,379 tons in 

‘t Out of the total tonnage, 1,576,963 tons entered 
oot pe as ogy gli tons in 1899, i 4 

i receipts were 53,982/. r, as oc i 
38, 5971, in 1899, tb year, as compa wit 

Navab Coatinc, REPAIRING, AND DistTILLInc SuIPs: 
—We understand that the Admiralty have recently par- 
chased two large steamers to serve as coaling steamers, 
- of which, named the Khaki, will be attached to the 
annel squadron, while the other, the Nubian, goes to 
nes Cape in the meantime. At the same time a large 
Steamer has been purchased, and will be equipped with 
machine-tools, to act as a repairing ship; while yet a 
sry vessel, to be known as the Distiller, will be fitted 
with extensive plant for distilling fresh water for the 
vessels of the Fleet. These vessels will only be able to 


a what is known as the cruising speed of the 





MISCELLANEA. 


AMERICAN papers report that officia's of the State of 
Nicaragua are eecuring land along the route of the proposed 
canal in the hope to sell it at a large profit, should the 
United Sates undertake the construction of the water- 
way. : 

An exhibition commemorating the discovery of gold in 
Victoria in 1851 is to be opened at Bendigo in November 
next. Particulars can be obtained from Mr. J. Stirling, 
Mining Representative of the Victorian Government in 
London. 

_ A course of lectures on water-tube boilers will be f= 
in University College, Gower-street, London, W.C., 
on Friday evenings during March by Mr. Leslie Robert- 
son, commencing on the 1st prox. Application for ad- 
eo be made to Professor Hudson Beare, 


We have received from Messrs. Tulloch and Co, of 
4, Fenchurch-avenue, E C., a copy of their annual report 
on the cement trade. The figures given show that about 
110,000 tons of foreign-made cement were imported into 
this country, whilst our exports amounted to 359,982 
tons, which is a slight increase on the returns for the 
previous year. 


It is announced that Mr. Lynden Macassey, B.A. 
LL.D., will give, at the London School of Economics and 
Political Science, 10, Adelphi Terrace, W.C., a course of 
six lectures, on Mondays, at 8p.m., beginning February 18, 
on “Engineering Questions in Relation to Railway 
Economics.” The fee for the course is 5s.; free to full 
students of the school. 


The Americans have always been opposed to the use of 
thick boiler plates next to the fire. The increasing size of 
boilers and the growing pressure of steam have, however, 
forced them to modify their views in this matter, and 
now the Mutual Boiler Insurance Company, of Boston, 
are prepared to approve specifications calling for ,,-in. 
plate of best steel, with quadruple riveted joints. 

The Aberdeen Harbour Commissioners have in hand a 
scheme which is expected to revolutionise the fishing 
industry at the port. The present accommodation is 
totally inadequate to deal with the enormous strides the 
trade has made during the last few years, and the Com- 
missioners now recognise that large new fish docks are 
—— required. The scheme at present under con- 
sideration involves an outlay of about 300,000/. 


Complaints having been made as to the high temperature 
at which steel rails are finished in a modern rolling mill, 
the —_ Thomson Steel Works have recently completed 
some alterations which will insure that the rail shall be at 
@ more suitable temperature than hitherto when passin 
through the finishing rolls, These rolls have been mov 


leaving the latter are transported to a cooling bed, where 
they remain for gsm before being passed on to the 
finishing rolls. ‘This pause reduces the temperature of 
the rail to about 1500 deg. Fahr., and the final result is 
said to be a better finished and more enduring rail. 


In order to get rid of the difficulties caused by the con- 
stand —e of stay-bolts in locomotives, Mr. Cornelius 
Vanderbilt has introduced on the New York Central 
Railway, engines in which the ordinary internal firebox is 
replaced by a large corrugated furnace. Previous experi- 
ence with such furnaces, as applied to locomotive work, 
has not been particularly favourable, but in the present case 
there has been no trouble of any kind ; and similar en- 
gines built for the Union Pacific Railroad, which has to 
make use of a very bad water supply, have been equally 
satisfactory. The furnaces of these boilers measure 11 ft, 
in length by 59 in. in diameter inside of the corrugations. 


On January 15, 1881, the International Bell Telephone 
Company commenced operations in Copenhagen with 
22 subscribers and the same number of ap tus. 
May 1, 1882, the espe had risen to 351 subscribers and 
398 apparatus, and in 1886 to 1131 subscribers and 1482 
apparatus. The second thousand was passed in 1 
a couple of years later the third. On December 1, 1900, 
the subscribers numbered 13,280, and the number of appa- 
atatus 15,311. As regards the rest of Zealand, there were, 
‘41 subscribers on January 1, 1884, and on December 5 Ke 
og co bere <= res ibers, On —— 1, bo 
the Copenhagen Telephone mpany had altogether, 
with town and provincial subscribers, a total of 16,337 
subscribers and 18,627 apparatus. 


An important patent suit is now being fought out in 
the United States between the Carnegie Steel Com- 
any, Limited, and the Cambria Iron Company. The 
ormer claim that the latter are infringing the Jones 
mixer patent, which, they assert, solved the } recery of 
manufacturing steel from molten metal taken direct from 
the blast-furnace, thus obviating the loss of heat, un- 
avoidable when the metal is cast into pigs, before being 
charged into the converter or open hearth. The device 
consists solely in charging the molten metal into a —_ 
reservoir, where different batches are pear nig Reyer 
The supplies for the converters are drawn from this reser- 
voir, and in this way sudden variations in composition 
are avoided, the mixer averaging the lot. The case has 


which returned a verdict in favour of the Carnegie Com- 
pany, which was reversed on appeal. The decision of 
the Supreme Court will be final. 


Ata meeting of the Newcastle-on-Tyne and District 
Association of Foremen Engineers and Draughtsmen, 
held on February 9, Mr. E. J. Crosier, Newcastle-on- 
Tyne, delivered a most interesting lecture, on ‘* Econo- 
mising and Labour-Saving Appliances.” He said that, 





providing there was an amicable ‘co-operation between 


on 56 ft. further from the ‘‘short rolls,” and the rails on | bee 


ving gone to 
* | much lower price ; But that n 


already been before two of the inferior Courts, the first of | »4i 





capital and labour, there was no better investment for 
profits obtained in good times than in acquiring appliances 
for reducing the cost of production. Remodelling of 
works was a growing necessity, if not entire reconstruc- 
tion. Mr. Crosier then proceeded to divide his lecture 
into two parts, namely, the generation and the application 
of power. Under the former head he gave considerable 
attention to fuel economising, illustrating Green’s econo- 
miser; also fuel-saving furnaces, mechanical stokers, water 
softeners, steam separators, steam traps, apparatus for 
analysing fuel gases, and condensing t. Appliances 
for the foundry, including improved cupolas and moulding 
machines, were also illustrated and described. In connec- 
tion with the adoption of new machines of the latest 
designs for the saving of labour, Mr. Crosier very wisely 
advocated the employment at the first introduction of 
such tools, of men who were accustomed to manipulate 
them to the greatest advantage, afterwards calling upon 
the regular workmen to obtain equal results. 


The Pacific Cable Board, which will control and 
manage the all-British cable from Vancouver to Australia 
and New Zealand, has now been constituted. The repre- 
sentatives of the Imperial Government are Sir Spencer 
Walpole, the late Secretary to the Post Office, Mr. G. E. 
Yorke Gleadowe, of the Treasury, and Mr. W. Hepworth 
Mercer, one of the Crown agents for the Colonies. The 
Colonial representatives are: Strathcona, High 
Commissioner for Canada, representing the Dominion ; 
the Hon. Henry Copeland, Agent-General for New 
South Wales, Lieutenant-Ge' Sir Andrew Clarke, 
Agent-General for Victoria, representing New South 

ales, Victoria, and Queensland; and the Hon. W. 
Pember Reeves, Agent-General for New Zealand, repre- 
senting that colony. The cable is being constructed by 
the Telegraph Construction and Maintenance Company, 
Limited, and the contract price is 1,795,000/. The two 
sections of the line—Vancouver to Fanning Island, 3653 
miles, and Fanning Island to Fiji, 2181 miles—will cost 
respectively 1,067,602/. and 388,358/., and will be com- 
gps by the end of 1902. The other three sections— 

iji to Norfolk Island, 1019 miles; Norfolk Island to 
Moreton Bay, Queensland, 906 miles ; and Norfolk Island 
to New Zealand, 513 miles, or 2438 miles in all—will cost 
339,0402., and will be completed by June 30, 1902. 


At the Royal Institution, on Friday last, Professor 
G. H. Bryan gave a discourse on the ‘‘ History and Pro- 
gress of Aerial Locomotion.” Pointing out that the 
problem of artificial flight had engaged attention of 
mankind from early times, he gave a short history of the 
attempts that had been made, beginning with a soaring 
machine pictured on an Egyptian monument. After 
the invention of the balloon, machines for aerial naviga- 
tion fell into two classes—balloons, and machines which 
employed aeroplanes. The lecturer sho @ number of 
curious, not to say grotesque, pictures of plans that had 
m suggested for the former, and concluded with a 
description of Zeppelin’s balloon, the advantages of the 
cellular construction of which being specially pointed 
out. He next on-to aeroplanes, and gave an account 
of the work carried out by various inventors on the 
subject, on the laws governing their forms, the 
construction of light motors, the problem of safely 
landing on the ground, and the maintenance of equili- 
brium. The gliding experiments of Lilienthal, Pilcher, 
and Chanute were described in some detail, for these the 
lecturer thought brought us nearer the solution of the 
problem of dynamical flight without a balloon. But 
the addition of a motor complicated matters, since the 
conditions of balance and stability might be essentially 
different in a machine driven by a motor from thoe 
experienced in one descending by gravity alone. Experi- 
ments were, therefore, needed to determine this question. 
If, on the other hand, a motor could be made sufficiently 
light to be used in fliding experiments, and on the other 
it was found possible to control and balance the machine 
carrying the motor, the near future might witness an 
actual demonstration of artificial flight. 





Beician CommMerce.—The value of the imports into 
Belgium last year was 84,795,760/., as compared with 
86,896, 8807. in 1899. The value of the exports from 
] iunttast- year was 71,877,320/., as compared with 
74,435,440/. The value of the imports from Great Britain 
last year was 9,166,800/. ; the value of the exports to Great 
Britain was 13,870, 9602, 





Forrten Compatition 1n Sreet Raits.—There has 
been a good deal of writing in the Press lately on this 
subject, giving a gloomy prospect for the English rail 

le. This seems to have been written on account o 
the Great Eastern Railway order going to America ; but 
the order went there not because of price, but on account 
of the railwa peng Seger with late delivery last 
year by English m n the Daily Mati of the 14th 
inst. there is an account of a small order for 800 tons of 
tram rails ha ium on account of the 

D not give any = 

tramway rails never were a iality for English 
rail-makers ; they are made in ium and y 
for various reasons, such as cheap labour, &c. Tram 
il orders are y small in comparison to ordi- 
nary rail orders, leaving less profit to manufacturers, In 
our issue of January 18 last we gave facts of a large order 
for the Swedish State Railways which had been secured 
a English makers in free competition with America. 
his seems to have been the ager: paren: as since then 
England has secured all the big rail orders in the market. 


With last week’s ~~ price of coal there will be still 
— chance for 
e. 


gland to hold its own in the rail 
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THE WATER WORKS AT ARAD. 
CONSTRUCTED BY MESSRS. HUGHES AND LANCASTER, ENGINEERS AND CONTRACTORS, LONDON AND RUABON. 
(For Description, see Page 204.) 
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THE DISPOSITION OF BRITISH 
BATTLESHIP ARMOUR. 


Wrrutn the next few days there will be launched 
for the British Navy three battleships of a new 
class which are remarkable for their high speed 
—19 knots—and for the greater distribution of 
he first to be floated 
will be the Russell, to be launched on Tuesday, 
from the works of the Palmers Company, at 
Jarrow-on-Tyne ; and, on March 5, the Albemarle 
is to be launched at Chatham, and the Montagu at 
Devonport. Three other vessels of this class 


6]}are under construction—the Exmouth, at Messrs. 
21¢| Laird Brothers, Birkenhead, and the Duncan and 


Cornwallis, at the Thames Iron Works, in London. 
The six vessels are known as the ‘‘ Duncan” class, 
and it is of interest to consider the changes in the 
disposition of armour indicated by their design. 
The elements of design of warships include 
speed, gun power, and armour protection and 
radius of action; but, unfortunately, the popular 
practice too often is to consider only one of these 
conflicting elements, and to criticise design from 
one standpoint. We have time and again pointed 
out that in preparing the plans of a warship, 
compromises must be made, and that only a 





relative degree of perfection can be attained with 
each element. But as at the present moment the 
question of the disposition of armour in our battle- 
ships is occupying some attention, it may be inte- 
resting to review the progress that has been made 
with British ships in recent years. The tendency 
has been to lengthen the broadside belt and to 
widen it, while at the same time improving the 
protection of the guns and the gunners. Fifteen 
years ago the armour protection of a ship consisted 
of a short water-line belt, which was not greater in 
length than one-third, or about 40 per cent., of the 
total — of the ship, while the main guns were 
protected by pear-shaped barbettes, the secondary 
armament having only shields of from 2 in. to 3 in. 
in thickness. It will thus be seen that not only 
was the part above the armoured citadel in the 
centre of the ship unprotected, but also the ends 
of the ship before and abaft the citadel. This, it 
will be recognised, is the main feature of the pro- 
tection of the vessels of the Admiral class, which 
has been the subject of very legitimate criticism, 
the more so as the adoption of explosive shells for 
guns of large calibre makes it a difficult matter to 
secure the ordinary advantages of subdivision by 
watertight bulkheads at the ends of the ship. 
When the battleships of the Royal Sovereign 
class, built under the Naval Defence Act, were 
being designed at the Admiralty, the armour ques- 
tion was very carefully considered, and a large 
step in progress was taken. The main belt was not 
only greatly increased in length—the total was 
248 ft., equal to 65 per cent. of the total length of 
the ship—the thickness being 18 in. ; but in addi- 
tion a supplementary armour of 5 in. thickness was 
constructed above the line of the main belt, and in 
this way the depth of armour was almost doubled, 
being carried to the height of the main deck, the 
width being 15 ft. lin. In this class of battleship 
the four 6-in. guns on the main deck were enclosed 


H. | within 6-in. casemates, while the 6-in. guns on the 


upper deck were fitted with ordinary shields. The 
casemate system was also a departure from the 
Admiral class, and generally there was a distinct 
improvement in the protection, as compared with 
the Admirals. 

In the next fleet of battleships for the British 
Government, those of the Majestic class, still 
further progress was made, largely due to the im- 

roved methods of constructing armour. The 
yal Sovereign had compound armour, but in the 
interval the Harvey system of hardening by the 
carbonising process had been introduced. Armour 
of 9 in. thickness was thus found, on being attacked 
in the usual way by projectiles, to be equal in re- 
sisting power to the old 15-in. compound plates, 
and it was possible, therefore, to make the whole 
width of armour on the broad side of the Majestic 
class of 9 in. in thickness, so that, although there 
was no increase in the width, what we have referred 
to as the ‘‘ supplementary armour” really became 
rt of the main belt, the total width in the 
ajestic being 15 ft., while the total length was 
217 ft., equal to 55 per cent. of the length of the 
ship. It will thus be seen that the area of main 
armour protection was increased, while the total 
weight of armour in the Majestic class was only 
2790 tons, as compared with 2900 tons in the Royal 
Sovereign, the relative percentage of armour to the 
total displacement being 18.7 per cent. in the 
Majestic, and 20.5 per cent. in the Royal Sovereign. 
This, too, was more satisfactory in view of the fact 
that all the twelve 6-in. guns were within case- 
mates having 6-in. armour. The barbette armour 
was also increased in resisting power, and a very 
large all-round shield protected the main guns. 

About this time there was much criticism about 
the size of our battleships, and it was urged that 
for a given expenditure of money it might be 

ossible to secure a larger number of ships of 
esser size. We have ever contended that the 
efficiency of munitions of war ought never to be 
dependent upon financial considerations, and that 
if it were necessary to have ships of the size and 
fighting capabilities of the Majestic, no question of 
economy must be considered. Certain Powers con- 
structed battleships of lesser size than our Majestic, 
and in view of this, and of the necessity of limit- 
ing the draught so as to enable some of our ships 
to go through the Suez Canal easily, and to enter 
certain harbours in the Far East, the Admiralty 
decided to build six ships whose draught would not 
exceed 25} ft., with a displacement of 12,950 tons. 
At the same time an effort was made to increase 
the speed, and these ships—of the Canopus type— 
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are most useful vessels, particularly for service in 
distant waters. The exigencies of the case, as 
stated, required some reduction in the armour 
protection, because it was found desirable to 
maintain the uniformity of armament; and thus 
it comes that the main belt in the Canopus class 
is slightly shorter than that in the Majestic, and is 
of 6 in. instead of 9 in. thickness, but so far as gun 
protection is concerned, the result is the same. It 
is scarcely necessary to point out that the reduc- 
tion in thickness of armour means a decreased re- 
sisting power, and although it might be contended 
that against guns, even of the high striking energy 
of the present day, 6-in. armour may be effective, it 
will be recognised that a decrease in the size of the 
ship must necessarily involve some diminution in 
the fighting power. 

During this steady progress towards a more 
adequate protection of the central part of the ship, 
by increasing the width and the length of the belt 
forming the citadel, there continued still a portion 
—a decreasing portion—of the ship at both ends 
unprotected, except for the armoured deck which 
extended to the ram and to the stern. In the 
Canopus class, however, a change was made which 
had far-reaching effect, and overcame the disad- 
vantage of the shorter main belt. Before these 
Canopus battleships were laid down the Admiralty 
had built in the dockyards four cruisers, primarily 
intended for ramming. These vessels—of the 
Arrogant class—had their bows protected by 2-in. 
nickel steel for a distance of about 50 ft. from the 
ram, the idea being not only to reinforce the 
strength of the ram, but to ensure that in ram- 
ming there would not he the same chance of the 
skin of the ship being torn, This principle was 
adopted in the six vessels of the Canopus class, the 
nickel armour extending for the full depth at the 
ram, and decreasing in width until it joined the 
main belt. This addition, of course, was neces- 
sitated by the extended use of lyddite and other 
explosive shells, which, when they found their way 
through the skin of the ship, had every chance of frac- 
turing, or ‘‘springing,” the joints of the bulkheads. 

In the Formidable class of battleship, of which 
six are now being completed in the dockyards, 
there is no material difference as compared with the 
Majestic, excepting that they have at the forward 
end 2 in. of nickel steel as a continuation of the 
main belt of 9 in. in thickness. 

In the Duncan class, of which six were laid down 
within the past twelve months, the area of armour 
is still more extensive. Instead of the nickel steel 
armour at the forward end being of a uniform thick- 
ness of 2 in,, as in the Formidable class, it tapers to 
2 in., being partly of 4 in. and partly of 2 in., while 
aft there is 1 in. of nickel steel over the ordinary 
shell plating. As regards the material, the metal- 
lurgist has assisted the naval architect still further 
by increasing the resisting power of armour-plate 
for a given thickness. The Krupp cementation pro- 
cess of hardening gives a plate of 7 in. thickness, 
almost equal resisting power with one of 9 in. made 
by the Harvey process, and the Admiralty have 
taken advantage of this in the ships of the Duncan 
class, so that the armour is of 7 in. thickness, the 
result being a decrease in the total weight of armour, 
so that the total displacement becomes 14,000 
instead of 15,000 tons, as in the Formidable class ; 
this, too, notwithstanding an increase in speed 
from 18 to 19 knots. 


Some Particulars of Armour Protection of Battleships. 
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In the above Table will be found some general 
figures dealing with the armour protection of 
these successive types. In this Table we have 
stated the weight of armour, and the proportion it 


bears to the total displacement, and also the length 
of the broadside belt, and the ratio of this to the 
total length of the ship, with the width of the main 


belt. This, we admit, is at best a rough method 
of comparison, but of much interest. We omit, of 
course, the 2-in. nickel steel at the forward end, as 
it can scarcely be classed as projectile-resisting 
armour. It will be seen that there has been a 
steady advance in the length of the armour. At 
the points where casemates are fitted on the main 
deck, the depth of armour protection is greater 
than that stated for the belt; but between the 
casemates the broadside is unprotected above the 
main deck, and it is urged that these gaps in the 
side armour protection should not exist. In the 
Duncan class the speed is to be 19 knots, which is a 
great advantage ; and it must be noted that our 
ships, with few exceptions, have a greater area of 
belt protection than those of foreign Powers, but 
the greater area in the one or two exceptions seems 
at the expense of speed. As we have said, how- 
ever, it is a mstter essentially for compromise, and 
unless all the elements are taken into consideration, 
a full comparison cannot be made. It is still inter- 
esting to note the progress made in the matter of 
armour protection, especially as it is in conjunction 
with an increase in speed, and a greater power in 
the individual guns, although without any material 
addition to the number. 








THE GREAT STEEL TRUST. 

THERE is no reason to doubt the substantial 
accuracy of the statements sent over from New 
York during the past few days concerning the 
Carnegie Company. The Morgan Syndicate has 
acquired a dominant control in the company by 
buying Mr. Carnegie’s interests outright ; and it 
may be accepted as accurate that an arrangement 
has been practically consummated, whereby the 
Carnegie Steel, Federal Steel, National Steel, 
American Steel and Wire, and several other com- 
panies, are to be combined and operated under 
the one management. Mr. Pierpoint Morgan is 
credited with having moved in this matter with 
the beneficent intention of establishing peace, 
and he has succeeded—and will, no doubt, 
reap a very substantial reward. The Carnegie 
Company, it may be pointed out, has hitherto 
refused point-blank to become a party to any 
combination of steel manufacturers, and the 
dream of a gigantic Steel Trust to control the 
home markets, and to make a concerted attack on 
the foreign outlets affected by Great Britain, has 
perforce remained unfulfilled. 

Obviously, no combination could be said to be of 
much account which did not include the most impor- 
tant undertaking of its class in all the country. So 
far from acquiescing in the Trust proposals, the 
Pittsburg firm has been rather inclined to defy the 
other manufacturers, and some of its developments 
have been dangerous to them. For instance, it 
was announced towards the end of the year that the 
company had decided upon the erection of a pipe 
and tube factory, which would be the largest in 
the world. For this purpose it had purchased 5000 
acres of land at Conneaut Harbour, which is the 
Lake Erie terminal of the Carnegie, Pittsburg, 
Bessemer, and Lake Erie Railroad ; the plant was to 
cost the equivalent of 2,400,000/., sterling, and 
it was the expressed intention to compete with 
the National Tube Company, another of those 
huge amalgamations which have been conspicuous 
in the recent industrial history of the United 
States. By the confession of the president 
of the company himself, his firm had for some 
time ‘‘ contemplated entering into lines of manu- 
facture other than those in which it has been 
engaged,” and the first development in this direc- 
tion was the Conneaut undertaking. With works 
established at that port it was the intention, 
according to Mr. Schwab, to rush shipments during 
the navigable months—April to December—and 


-| thus reduce transportation charges to not over one- 


third, or even one-fourth, of the rates at present 
charged for rail shipments. The Carnegie-Bessemer 
railroad returns hundreds of empty cars daily to 
Conneaut, and with works on the Lake Shore com- 
pleted, the road would have a return traffic in 
coal and coke, the transportation costing virtually 
nothing. From Conneaut water communication 
is sure to New York, Boston, and other Eastern 
ports, vid the Erie Canal and the Welland Canal ; 
also to the large cities on the Great Lakes, including 
Chicago, Milwaukee, Cleveland, Buffalo, and other 
points. 

There was no doubt as to the ability of the 





concern to make itself obnoxious, not only to 


the older Tube Company, but to the others. It 
was declared, just before the Conneaut develop- 
ments were announced, that ‘‘since its reorganisa- 
tion the Carnegie interest seems to have been in a 
sensé ‘bound over to keep the peace,’ having 
largely passed under the management of young 
men who have more to lose than to gain by an 
aggressive policy. While undoubtedly able to 
make a great deal of trouble for others, they are 
not likely to find it presently to their interest to 
do so.” The plain fact is that the Carnegie ‘‘ young 
men ” were going in straight for aggressiveness, and 
the Iron Age, in its declaration that ‘‘the battle of 
the giants may develop sooner than was expected ”’ 
seems to have been nearer the mark than the 
majority of men supposed. However, peace has 
been established. Two years ago, when Mr. 
Carnegie gave an option on his company for 
320,000,000 dols., the syndicate of which Mr. 
Pierpoint is the head, and Mr. J. D. Rockefeller 
a distinguished member, thought the price too 
high. It is not exactly clear whether the Car- 
negies meant business by all their recent aggres- 
siveness, or whether it was designed to bring the 
others to reason in order that the eminent and 
highly successful creator of the business might 
retire and lead that ‘‘dignified and unselfish” 
old age of which he has spoken so frequently. 
The fact that Mr. Morgan is the leading spirit 
of the National Tube Company, and that this 
company was to have been the immediate object 
of the Carnegie first attack, seem to have had a 
good deal to do with the final arrangement. Now 
that all the producers have amalgamated, one feels 
inclined to be sorry for the mere American con- 
sumer, who is left without a friend. 

New York cable advices, which may, or may not, 
be literally accurate, state that ‘‘it is not likely 
that any billion dollar steel trust will be formed.” 
This is a detail. The point is there is harmony, 
and Mr. Morgan’s ambition has: been realised 
—the domestic market is well under thumb, and 
the path is smoothed for a concerted and deter- 
mined attack on foreign outlets. A consideration 
of the various elements in the combination is neces- 
sary in order to understand its comprehensive 
character. There are twelve companies in all, the 
National Steel, the Federal Steel, American Steel 
and Wire, American Tinplate, American Bridge, 
American Sheet Steel, National Tube, American 
Car and Foundry, Republic Iron and Steel, Ameri- 
can Steel Hoop, and Pressed Steel Car Companies, 
in addition to the Carnegie and its multifarious 
subsidiary interests. It may be well to show in 
some detail what are the ramifications of the last- 
named. Its properties include the Edgar Thomson 
Works, Bessemer, Pennsylvania ; the Duquesne 
Works, Duquesne, Pa.; the Homestead Steel 
Works, Munhaji, Pa. ; the Carrie and Lucy Blast- 
Furnaces, Rankin and Pittsburg; the Upper 
and Lower Union Mills, Pittsburg; the Lorimer 
Coke Works, Lorimer, Pa. ; and the Youghiogheny 
Coke Works, Douglass, Pa. Then the company 
holds all the capital stock of the Carnegie Natural 
Gas, the Youghiogheny Water, the Trotter Water, 
the Union Railroad, the Slack Water Railroad, 
the Youghiogheny Northern Railroad, and the 
Pittsburg and Conneaut Dock, half the stock 
of the Pittsburg, Bessemer, and Lake Erie Rail- 
road, over 43 per cent. of the stock of the 
Pennsylvania and Lake Erie Dock, and one-fourth 
of the stock of the New York, Pennsylvania, and 
Ohio Dock. By the absorption of the Frick 
concern it acquired control over 40,000 acres of 
unmined coal, 20,000 acres of surface lands, 11,000 
coke ovens, 2500 railroad cars, and 2500 dwellings. 
In addition to some miscellaneous iron-ore and 
land enterprises, it holds five-sixths of the stock 
of the Oliver Mining Company, which, in its turn, 
holds all the stock of the Metropolitan Iron and Land 
and Pioneer Iron Companies, over 89 per cent. of 
the stock of the Lake Superior Iron Company, 
and 98 per cent. of the stock of the Security, 
Land, and Exploration Company. The orders 
on the company’s books for finished materials 
at the present time are so much in excess 
of its annual capacity of 2,700,000 tons of pig 
iron, that it was found ne two or three 
weeks ago to go into the open market for 150,000 
tons, in order that progress might not be interfered 
with. 

Details of the composition of the Federal Steel, 
National Steel, American Steel and Wire, and 
American Tinplate organisations—each one, be it 





remembered, is an amalgamation of many indi- 
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vidual businesses— have been given in these 
columns. The remainder claim (and the claim 
appears to be well founded) to control production 
in their particular specialities. Relatively, the 
capital of the Carnegie Company is moderate, 
being equivalent to 31,500,000/., apart from a 
bonded indebtedness of 32,000,0002. The capital 


of the Federal Steel Company is 40,000,000/., of teaching staff, which, including demonstrators, 
the American Steel and Wire 26,000,000/., National| now amounts to 14, the students numbering 
Tube 16,000,0007., and so on, the aggregate for the | 120 to 150. The ratio between the two hardly 
whole dozen reaching the stupendous total of seems excessive to an unprejudiced observer. 


1,100,000,000 dols., or say, 220,000,000/. ; and if 
the spectacle does not justify the statement that 
the outcome is the largest industrial Trust that has 
ever been known in the world, one would be glad 
of a more fitting phrase in which to characterise it. 

For the United Kingdom this development is of 


very considerable interest, not only because of its| be remembered, is a school dealing with a single 


magnitude, but because of the effect which it is 
likely to have on our home and foreign trade. 
With the American domestic market quite under 
control, the combination will be the better able 
to spread itself abroad. In spite of the improve- 
ments in processes of manufacture, of which we 
have heard so much of late, we fail to see how 
American manufacturers could hope to compete 
on a large scale with English, Belgian, and German 
producers in Europe and the East if they were 
solicitous to obtain a fair profit on such business. 
But there is the ‘‘ law of surplus,” of which Mr. 
Carnegie himself has boasted—that law which con- 
sists in selling at, or below, cost abroad when 
necessary, and charging as much as you can 
squeeze out of the home consumer, who cannot buy 
abroad because of the high import tariff. In this 
way you get a good average profit on the whole of 
your output, and by letting the foreigner have all 
that you cannot place at home, you prevent stocks 
from accumulating and the market from weakening. 

An inevitable outcome—at least as regards the 
American market—will be a centralisation of steel 
control almost as complete as has been effected in 
petroleum oil. So long as the supply of a com- 


modity was subject to economic forces, and_its| insignificant Treasury clerk would ever be treated in 
price was fixed by the action of buyers and sellers | so affronting a manner as have been the gentlemen 


upon each other in the open market, a man could 
afford to rely upon his own judgment or simply to 
take his chances. But if the output is to be regu- 
lated by two or three men, or if the supply can be 
held till it suits half-a-dozen men acting in associa- 
tion with each other to put it on the market, the 
speculator has no chance at all ; he is playing with 
the dealer, who has given himself all the trumps. 
There is practically no speculation in oil. Specula- 
tion in copper has nearly ceased, for the produc- 
tion is controlled by a few great companies acting 
together. There is scarcely any speculative trading 
in lead in the States—the metal is controlled by a 
Trust. The business of the Metal Exchange in 
New York has dwindled to very small proportions, 
and there is only one opinion as to the reason for 
it, and that is that the combinations are con- 
trolling the commodities. Manifestly the same 
thing is being done in steel, and it is to be added, 
as an instance of the way in which the consolida- 
tions are strengthening their position, that the 
Lake Superior iron ore mines are practically all 
under their control, and this is a development 
which tells still more against the ever-decreasing 
number of independent manufacturers. It does not 
follow that the Trust will pursue its advantage in 
the home market to the last cent, because that 
would be to restrain enterprise ; but short of this— 
and it probably knows where to stop—it will have 
matters pretty much its own way, so long as the 
cost of goods is kept just under that of foreign com- 
modities laid down in America—that is, with freights, 
import duty, and handling charges thrown in. 








THE COOPER’S HILL DISMISSALS. 
_Awn important deputation, headed by Lord 
Kelvin, and supported by Lord Lister, Lord Ray- 
leigh, Sir Henry Roscoe, and nearly 400 men of 
eminence in science and technology, waited upon 
Lord George Hamilton last Tuesday, to protest 
against the summary dismissal of seven members 
of the present staff at Cooper’s Hill Engineering 
College, a proceeding which has already been com- 
mented on in these columns. Hitherto the official 
view of the circumstances of the case has been 
wanting, but this was fully set forth in the Indian 
Secretary’s very full reply. From this it appears 
that the matter was largely one of finance. Cooper’s 











Hill College, it was admitted, does at present pay 


its working expenses, but the fees received from 
the students, high though they be, do not suffice 
at the same time to cover the interest on the 
capital outlay, and have never done so since the 
inception of the College. The one remedy 
for this state of affairs, which the official mind 
was able to discover, was to cut down the 


To 
take an instance recorded by the Manchester 
Technical Instruction Committee in their report 
on technical education in Germany, the weaving 
school at Crefeld hasa teaching staff of one director, 
15 assistant lecturers, and six other assistants, 
whilst the pupils number but 108. This, it will 


branch of technology ; whilst at Cooper’s Hill the 
curriculum ranges from forestry and telegraphy to 
civil engineering in all its branches. It is, there- 
fore, exceedingly improbable that Cooper’s Hill is 
over-staffed, though it is quite possible, and indeed 
probable, that very great changes are needed in the 
present course of study. 

It is asserted that the action of the department 
was supported by the whole of the Visiting Board 
after a very thorough investigation. If this is 
true in the ordinary meaning of the words, the 
department have undoubtedly a very strong case 
for the changes made ; as, although one or two of 
the members of the Board would inspire little con- 
fidence amongst engineers, whatever might be their 
influence with the general public, the Board is, as 
a whole, a very fairly representative body, and 
if its members have really honestly investigated 
matters before signing the report, and not, as is 
too common, merely yielded to the insistance of a 
strong personality, the department can scarcely be 
blamed for effecting a drastic reform in the staff. 

The extremely brusque way in which the changes 
proposed were notified to the gentlemen concerned 
would, however, still remain open to criticism. No 





concerned. The utter contempt of the clerkly 
element of our administrations for men of scien- 
tific and technical training has, we fear, re- 
ceived merely a fresh illustration. Not long ago 
a member of a Crown Colony Administration ex- 
pressed to us his dissatisfaction that the highest 
paid man in the Uganda Protectorate was the 
engineer to the line. The latter, it should be 
noted, is a man who, in addition to having to 
exhibit more diplomatic ability in a month than 
an ordinary administrator has to show in a 
year, has, at the same time, spent years in 
learning a difficult profession, and is responsible 
for the proper expenditure of vast sums of money. 
It will also be remembered that the India Office 
saw fit to interrupt for no less than two years the 
valuable researches of Major Ross, which have 
finally established the fact of the relation of mos- 
quitos to malaria. Finally, Cooper’s Hill itself 
bears further evidence of the estimate at which 
scientific men are regarded by oflicialdom, since 
whilst every first division clerk of our civil ser- 
vice has a right to a pension at established rates | 
on his services being dispensed with, but one of 








the dismissed professors stands on this footing, the| session. This wou 


In one matter we think that Lord Kelvin and 
Professor Armstrong did not fairly voice the views 
of engineers. In the prospectus of the college 
the statement appears that chemistry is to be 
taught to the engineering students to an extent 
sufticient only to enable them to understand the re- 
— of professional chemists. This plan was derided 

y Lord Kelvin, whilst Professor Armstrong asserted 
that it were better not to teachchemistryat all. Now, 
it is absolutely impossible for an engineer engaged 
on constructive work to be, at the same time, a 
thoroughly competent chemist. Indeed, even were 
he to undergo a long course in chemistry in his 
student days, he would after some years on other 
work have quite lost touch with the practical side 
of the science, and be incapable of making, say, a 
satisfactory water analysis. In fact, we have a 
distinct recollection of hearing Professor Armstrong 
say something very like this himself not so many 
years ago. On the other hand, the know- 
ledge of the meaning of chemical symbols; of 
the commoner reactions, and matters of that 
kind, are of the very greatest value to the engi- 
neer, enabling him to understand the work of the 
qualified chemists be employs, though he may be 
quite — of making a decent analysis him- 
self, or of conducting the simplest chemical re- 
search. 

These changes, as foreshadowed by Lord G. 
Hamilton, are, there is reason to fear, likely to be 
in the wrong direction. An attempt is to be made, it 
appears, to make the course ‘‘ more practical,” and 
in so far as this involves the appointment of a com- 
— professor of electrical engineering, nothing 

ut benefit can ensue. It would seem, however, 
that an attempt is to be made to produce qualified 
engineers by the college course per se. This is 
quite impracticable. The most that can be done 
by a permanent teaching staff is to instil prin- 
ciples, and to teach their students to think. 
Original research conducted in the college labora- 
tories is, perhaps, the best means of effecting the 
latter object, but we gather that officialdom, as 
might be expected, considers all such work as 
merely leading to a glorification of the professor. 
Any attempt to teach more than the mere ele- 
ments of practical engineering by the permanent 
staff is, however, likely to be unsatisfactory. A 
professor is bound in the nature of things to lose 
touch with practice, as the latter is continually un- 
dergoing modification. This difficulty is in some of 
the American schools largely met by the employ- 
ment of temporary lecturers drawn from the ranks 
of practising engineers, and, therefore, always up to 
date. The energies of the permanent staff are then 
mainly devoted to teaching their charges the scien- 
tific principles underlying the different branches of 
technology, whilst the observation of the students 
is trained by setting them to conduct original re- 
searches, sometimes very important, in thoroughly 
well-equipped laboratories. 

_ Possibly we may yet hear of some modification 
in the proposed changes. In yesterday’s T'imes 
there was a letter from Lord Kelvin, in which he 
said he had suggested to Lord George Hamilton 
that the official prospectus, issued on January 1, 
1901, which promised to the public the present 
staff and the present allocation of subjects, should 
be allowed to hold until the end of the present 

d be a graceful. concession for 


others having all been engaged on much less favour- | the India Office to make, and the delay so accorded 


able terms. 

Lord George Hamilton made one fair hit at the 
deputation, when he remarked that the great diffi- 
culty in all educational reform was the resistance 
arising from the vested interests of private persons 


would furnish opportunity for further inquiry. 





LINAKER v. PILCHER. 
THE result of the case of Linaker v. Pilcher, in 


in the continuance of the present condition of things. | which judgment was delivered by Mr. Justice 


He instanced the slowness with which the modern 
side of our great public schools progresses, in 
face of the opposition, passive or active, of those 
interested in maintaining the present supremacy of 
the classical languages as the principal course of 
study. He reminded his hearers that if they now 
—-as was done by some of the speakers—maintained 
that the vested interests of the present pro- 
fessors should block reform, they might find the 
precedent awkward at a later date. If, however, 
our Government departments insist on overriding 
the vested interests of a few powerless professors 
in the present case, it is to be hoped, in common 
fairness, that the process will not stop there, and 
the principle will be applied in all thoroughness to 
reforms in the War Office, Treasury, and other 
great departments. We have, however, little con- 
fidence that such will be the case. 





Mathew on February 11, will be a surprise, if not 
a relief to those who, since the Taff Vale Railway 
case, have not unnaturally been of opinion that the 
funds of a union cannot be attached in consequence 
of the wrongful acts committed by the union or its 
trustees. Our readers will recollect that in the Taff 
Vale case it was decided that an action will not lie 
against a trade union in its registered name. In 
the case under notice it has been decided that 
where a paper is owned by the union and regis- 
tered in the name of their trustees, such trustees 
can be sued for and damages can be recovered 
against them, in respect of libellous statements made 
in the paper. 

This oe question came before the Court 
of King’s Bench in the following way: An action 
was brought by the plaintiff, the district superin- 
tendent of the London and North-Western Railway 
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at Manchester to recover damages for a libel which | 
appeared in a journal called the Railway Review. | 
the action was brought against three defendants— | 
Pilcher, Hewlett, and Alcock—sued as trustees of | 
the Amalgamated Society of Railway Servants, 
who were the proprietors of the paper. After a 
prolonged hearing, at which many eminent counsel 
were employed on both sides, the plaintiff was 
awarded 1000/. damages by a special jury. The 
question whether the funds of the union could be 
attached for payment of this sum was reserved for 
further argument. It was pointed out on behalf 
of the plaintiff that (a) the paper was registered 
in the names of the defendants; (b) it was 
described as printed and. published at the head- 
quarters of the Amalgamated Society; (c) the 
trustees of a union are empowered, under Section 8 
of the Act of 1871, to ‘“‘bring and defend actions | 
touching or concerning the property, right, or claim 
to property of the trade-union.” 

It was contended on behalf of the society that, in- 
asmuch as it was ultra vires for them to run a news- 
paper, they could not be liable. There was nothing 
in the objects of the society, as set forth in the rules, 
to allow of their running a newspaper. The objects 
of the society, as set forth in the rules, were 
to improve the condition and protect the interests 
of its members ; to endeavour to obtain and main- 
tain reasonable hours of duty and fair rates of 
wages ; to promote a good understanding between 
employers and employed, the better regulation of 
their relations, and the settlement of disputes be- 
tween them by arbitration, or, failing arbitration, by 
other lawful means ; to provide temporary assistance 
to members when out of employment through causes 
over which they have no control, or through unjust 
treatment ; to provide legal assistance when neces- 
sary in matters pertaining to the employment of 
members, or for securing compensation for members 
who suffer injury by accidents in their employment 
occasioned by the negligence of their employer, or 
ef those for whom their employer is liable ; to aid 
the young orphan children of all members ; and to 
use every effort to provide for the safety of railway 
works and railway travelling. Also to provide a 
grant of money in case of members permanently 
disabled or killed by accident, or when by reason 
of old age they cannot follow their regular employ- 
ment. Also to enable such members as voluntarily 
desire it to provide funds for their relief in sickness 
or temporary disablement, and for their respect- 
able interment. 

Mr. Justice Mathew gave judgment for the 
plaintiff for 10001. and costs, and held that the 
defendants in their position as trustees were en- 
titled to be indemnified out of the funds of the 
society. His reasons for arriving at this conclu- 
sion may be gathered from the following passages 
in his judgment: ‘‘ It is said that it was noticeable 
that all the trustees were empowered to do under 
the section was to bring or defend an action re- 
specting the property, right or claim to property, 
of the trade union. ... In my judgment the 
property so referred to means ‘ property’ generally, 
and that an action for a breach of contract entered 
into on behalf of the society would be an action 
touching their property, and likewise an action 
for damages for tort would be an action touching 
the property of the society. . . As to the argument 
that it was ultra vires for the Society to start a 
paper, it is clear that Section 23 of the Act of 1871 
had no such: operation as was suggested. The 
paper was started to protect the interests of 
members of the Society, and it is only necessary 
to leok at the paper to see how thoroughly it has 
devoted itself to this purpose.”’ 

Having regard to the vital importance of the 
above decision, it is not unnatural that the Amal- 
gamated Society should have applied for a stay of 
execution pending an appeal. 

Let us assume, however, that the careful Jjudg- 
ment of our chief commercial Judge will with- 
stand the criticism of a higher tribunal; and let 
us dwell for a moment on the importance of the 

rinciple he has expounded to employers of labour. 
We have often commented in these pages upon the 
methods of trade unions ; and have fearlessly ex- 
pressed the opinion that the wealthy body which 
finds the material for the wars between capital and 
labour should be prepared to pay es in case 
of defeat. It is sometimes said, when actions are 
launched in Courts of Justice against wealthy cor- 
porations, that the payment of damages by the de- 





fendants will not be felt by them. is argument 


is too often used by the advocate, who, distrustful 


of the merits of his case, seeks to snap a 
verdict from a sympathetic jury. Far be it from 
us to suggest that a trade union should be mulcted 
in damages merely because its banking account was 
in a satisfactory condition ; but where the wrongful 
acts of the trustees or servants are recognised or 
fomented by the union; or where, asin the case 
before us, a libel is published by the trustees in 
the official organ of the union ; it seems to be only 
common justice that the society funds should be 
drawn upon for the payment of damages. ‘‘ Other- 
wise,” to use Mr. Justice Mathew’s words, ‘‘ the 
Trade Union Act is an act of emancipation which 
enables the union to run a newspaper and abuse 
whom they like, without anyone being liable.” 

A great judge was heard upon one occasion to 
say that ‘‘trade unions, upon the whole, are organs 
for good, but they cease to be so when their great 
powers are unfairly wielded.” We have never 
denied them their due, and the most bitter oppo- 
nent of trade combinations would find it difficult to 
refute the learned judge’s opinion. But when 
having been found guilty of wrongful or oppressive 
acts through the medium of their servants or trus- 
tees, —_ stand secure behind the Act of Parlia- 
ment, which says they are not a legal corporation, 
we say now, as we also said when commenting 
upon the Taff Vale case, that the time has 
come for some statutory change in their legal 


position. 








NEW SOUTH WALES RAILWAYS. 

Tue period of rapid advance in the railway 
mileage of New South Wales ended in 1888. In 
that year there were 2114 miles open, an increase 
of 846 miles in six years, or 141 miles a year. On 
June 30 of last year-there were 2811 miles 
open, an increase of 697 miles in 12 years, or 58 
miles a year. In 1888 the capital expenditure per 
mile was 13,114l., and it gradually rose until in 
1892 it was 15,2001. It then fell, due to the build- 
ing of cheap lines, which needed only a moderate 
amount of rolling stock, and no farther extensions 
of workshops, to 13,7001. at the present time. 
The net earnings have never paid the interest 
on the money borrowed for construction, but that 
is not to be ——— in Government railways which 
are constructed in part for opening up the country, 
and rendering it more attractive to settlers. In 
1888 the return was 2.85 per cent.; in 1893 it was 
3.48 per cent., and in 1900, 3.63 per cent. As 
the average interest paid on the debt by the 
Colony is 3.639 per cent., there is a deficit on the last 
year’s working of 61351. During the last financial 
year the aggregate loss on the non-paying lines was 
reduced by 11,368/., but still 46 per cent. of the 
lines of the Colony were worked ata loss of 318,940/., 
which is a serious drawback. 

The working expenses of the railways were 
originally a high proportion of the total receipts, 
but a great improvement has been effected. In 
1888 the percentage was 66.69 ; it then fell steadily, 
with a slight pause in 1891-2, to 544 per cent. in 1895. 
There was a rise to 55 per cent. in the following 
year, and then a drop to 53 per cent. in 1897. 
Since then there has been a gradually increasing 
rise, the figure now standing at 55.9 per cent. As 
in many other parts of the world, the claims of 
labour account for some part of the increased ex- 
penditure. During the last four years advances 
to the staff have amounted to 132,0001., while the 
number of men has been increased in order to 
enable the others to work shorter hours. In 
January, 1899, 65.4 per cent. of the staff were work- 
ing eight hours a day only, while only 0.35 per cent. 
worked over ten hours. Those who were working 
over nine hours were mostly gatekeepers, whose 
duties were very light. The increase in the 
working expenses was also partly due to a re- 
duction of rates for merchandise and_live- 
stock, there having been a decrease of 50,8581. 
under these heads, although 283,191 additional 
tons were carried. Drought also was responsible 
for rebates, amounting to 40,0001. off ordinary 
rates, in connection with the carriage of starving 
stock, and on fodder in cases where the removal of 
stock was not considered practicable. This was 
one of those prudent courses of action which are 
easier for Government railways to undertake than 
for private enterprise. It will bring its profit in 
the future, since without the aid thus given the 
pastoralists would have been ruined, not to mention 
the general loss which would have accrued to the 
Colony by the destruction of so much cattle. Im- 





provements in permanent way and rolling stock 
were very heavy last year. On the northern section 
iron rails were replaced by steel ; a steel structure 
was substituted for the timber viaduct over the 
Murrumbidgee, and there were extensive repairs 
and renewals of rolling stock. 

The goods rates in New South Wales are fairly 
low, and 83.46 per cent. of the tonnage is of bulky 
material which goes at a cheap rate, as shown by 
the following Table : 


Goods Traffic on the New South Wales Railways. 

















| 
| | Earn- | Percentage 
Le |Total Tons} Total Ton- ings per! of each Class 
| Carried. Miles. Ton- to Total 
| | Mile. Tonnage. 
Coal, coke and) d. 
shale -.| 8,404,769 | 54,273,267 -60 on) 
Firewood .. ..| 204,820 5,928, -79 3.70 
Grain, flour, &c. ..| 361,052] 61,350,264 -56 6.53 783 46 
Hay, straw, chaff | 118,631| 20,925,585 34 2.14 | 
Miscellanecus | 625,503 | 36,821,437 .67 9.50- 
Wool “ 84,678 | 20,941,076 | 2.33 1.53 
Live stock.. 188,595 | 45,994,741 | 1.5t 3.41 
A and Bclasses ..| 354, 34,066,102 1.33 6.42 
All other classes. -| 286,555 | 40,054,691) 3.34 5,18 
5,581,511 1.26 | 100.00 


320,364,852 | 
! 


Coal represents 61 per cent. of the weight carried, 
and 17 per cent. of the ton-mileage, while it only 
brings in 8 per cent of the total earnings, since the 
rate is only .60d. per ton. Hay is carried sur- 

risingly cheaply, for it is a bulky material at 

st. ‘The rate is .34d. per ton-mile; fortu- 
nately the haul is long—176 miles. Wool 
seems to pay the losses on the less remunerative 
classes. The quantity is the smallest in the list, 
but the haul is the longest (247 miles), and the 
earnings are 203,594l., or 12 per cent. of the total 
goods receipt. No wonder adjacent Colonies strive 
hard to gain each other’s wool traflic. The last 
line of the Table—‘‘all other classes ’—is signi- 
ficant. It represents 5.1 per cent. of the total 
tonnage, 12.5 per cent. of the ton-mileage, and 
33 per cent. of the receipts. Evidently some part 
of the traffic must be very heavily rated. 

The working of the railways in New South Wales 
shows a steadily advancing economy. We have 
already dealt with the percentage the total working 
expenses bear to the gross earnings, and, when we 
turn to the details, the same improvement shows 
in most of the items in the main, with the excep- 
tion of the charges for locomotive Peet. In 1888 
that represented 20.3 per cent. of the gross earn- 
ings ; in 1895 it was 17.2 per cent., but now it is 
20.5 per cent. The cost of maintenance of way 
has fallen in a gratifying manner. In 1888 it was 
18.7 of the gross earnings; it fell steadily for 
three years, and then rose for two years to 
16.20 per cent. For the next five years it fell, 
until it reached 11.7 per cent. ; since then it has 
risen to 12.3 per cent. Carriage and wagon repairs 
have fluctuated between 4.2 per cent. and 6 per 
cent., and are now at 5 per cent. Miscellaneous 
items have become steady at about 2 per cent., 
while traffic expenses have for several years 
fluctuated above and below 15 per cent. ; at one 
time they were nearly 19 per cent. With the 
growing necessity for renewals of permanent way 
and stock, and with rising wages, it is not likely 
that any further economies can be effected. It is 
possible, however, that the general prosperity of 
Australia under the new federation, and the 
increase of through traffic with other Colonies, 
will augment the earnings in a larger proportion 
than the expenses. With so many miles of un- 
productive line, there is every hope of the 
present satisfactory rates being still further im- 
proved. 








THE LATE MR. CHARLES FORMAN. 
One of the most active and enterprising of Scot- 
land’s civil engineers has passed away in the person 
of Charles de Neuville Forman, who died on the 
8th inst. at Davos Platz, Switzerland, where he 
had gone to recuperate an overtaxed strength. 
Indeed, it may almost be said that in his brief 
life of forty-eight years he has done more than any 
contemporaneous engineer towards the railway 
development of the West of Scotland, and thus 
directly for its commercial advancement. He 
was attached to no company, but had a 
strong commercial instinct, and as soon as he 
recognised the instances where trade expan- 
sion only awaited improved transport facility, 
he elaborated a scheme convincing alike in its 
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engineering excellence and financial feasibility, 
and, as a general rule, carried it through to ulti- 
mate success. The fact that it involved opposition 
to some existing concern only stimulated his charac- 
teristic tenacity of purpose. Time and again he 
attacked interests which were more or less monopo- 
lies. Thus, in several successive years he promoted 
schemes for docks in opposition to the Clyde Trust, 
with what success we shall presently record. His pro- 
ject to give the Caledonian Railway connection from 
the coalfields to the industrial towns on the north 
bank of the Clyde west of Glasgow, assailed a North 
British ‘‘preserve.” The same company’s con- 
nection across Ayrshire to ports on the estuary was 
an invasion of the Glasgow and South-Western 
territory. The Caledonian and Highland Railways 
found it almost impossible to quench his ambition 
to carry the North British through the West High- 
lands as far as Inverness; and there can be no 
doubt that he would in time have succeeded in 
his scheme for a direct route between Glasgow, 
Berwick, and Newcastle, as the North-Eastern 
might have become a more interested ally owing 
to their association with the North British being 
now a more or less uncomfortable yoke. Thus, it 
will be seen, that a dominating purpose of his 
work was to give most industrial districts ‘‘ two 
strings to their bow,” and it was because of this that 
all his schemes were welcomed on the one hand and 
hotly opposed on the other. As a result many a fine 
‘* passage-at-arms”” was waged between Forman 
and the distinguished members of the Parliamen- 
tary Bar in the Committee Room, when he was 
under examination. In his preparation for the 
witness-table he spared no pains, and, unlike many 
engineers, he recognised the necessity for himself 
establishing the commercial need, as well as proving 
the engineering estimates, of his works. His tena- 
city and his persuasive power were usually re- 
warded with success. 

He had a splendid training. Born on August 10, 
1852, he began engineering when fifteen years of 
age. His father, who died in July last, although 
belonging to an old Scotch family, was a Canadian 
by birth ; he came to Glasgow in 1841, but for six 
years subsequently he filled a Government appoint- 
ment in his native province of Nova Scotia. In 
1869 the present firm of Messrs. Formans and 
M‘Call was established, and Mr. M‘Call still sur- 
vives. It was with this firm that young For- 
man was articled for the five years from 1867 to 
1872. To the practical training throughout these 
years there was added the advantages of study at 
Glasgow University in civil engineering, me- 
chanics, mathematics, and geology ; and his strong 
physique and active temperament are still re- 
membered by fellow students. During these 
years he was engaged on the Greenock and Ayr- 
shire Railway, and on the setting out and executing 
of the Stobcross Railway and dépét works, and 
afterwards as assistant resident-engineer on these 
works, and the Whiteinch Railway and Tram- 
way Works, all involving absorbing engineering 
problems, as they are close by the harbour and 
shipbuilding works on the north side of the River 
Clyde, in Glasgow. In 1873 Forman joined the 
staff of the late Mr. James Deas, the engineer to 
the Clyde Navigation Trust, with the view of 
gaining experience in dock and harbour work, and 
he was immediately engaged on the first part of 
what is now the Queen’s Dock. In 1874 he 
returned to his father’s staff, and was engaged on 
the New Monkland and Kelvin Valley Railway ; 
and in the following year he became a partner of the 
firm, which, by his energy and skill, he has main- 
tained in the first rank. His works at this time were 
distinguished more for their variety and the ad- 
vantages they conferred on isolated districts, rather 
than for their heroic nature. They included the 
line from Glasgow vid Yoker to Clydebank, to give 
direct connection with the great shipbuilding yard 
there; the Strathendrick and Aberfoyle railway 
through a rich agricultural valley ; the Foxdale rail- 
way, in the Isle of Man ; the Kilsyth and Bonny- 
bridge railway, in 1887, convenient for the coal 
mines which abound in that district; the Ibrox 
tramway (1880), opening up a new Glasgow suburb ; 
and in 1884 the Aberfoyle and Trossachs coaching 
road, now beloved of the tourist. About this time 
—in 1887—be became a member of the Institution 
of Civil Engineers. si 

The great scheme with which his name will be 
mostly identified in the future is the Glasgow 
Central Railway, which was opened on his forty- 
fourth birthday, and it was upon these works that 


he made his only contribution to the Proceedings 
of the Institution of Civil Engineers, two or three 
years ago. Power was granted for carrying out 
the scheme in 1888, not without a very vigorous 
contest, for it passed under most of the busiest 
streets in the city. The length was 7} miles, fol- 
lowing, for the greater part, the route of the Clyde 
through the principal part of the city. he 
line was fully described and illustrated in the 
53rd and 54th volumes of ENGINEERING, and we 
need not enter into many details here. It is at 
once characteristic of his thoroughness that Mr. 
Forman had a drawing made to illustrate the eleva- 
tion of all the street property for three or four 
miles along the different streets traversed, to prove 
to the Parliamentary Committee that underpinnin 
would be an easy matter. Only vigilance an 
painstaking care, however, brought success, for the 
difficulties were analogous to, and as great as, 
those in the case of the District Railway works 
under Cannon-street, London. Again, the Parlia- 
mentary estimates for works alone were 1,020,000/., 
and the contracts were let for 1,005,0001., although 
of the 74 miles, 3? miles were in cut and cover, 
and three-quarters of a mile in’ tunnel—a further 
proof of accurate preparation for the Parliamentary 
Committee room. This line has proved of immense 
advantage to the citizens, and in connection with it 
reference may be made to Forman’s insight into 
character, for he succeeded in surrounding himself 
with young men embued with the same energy and 
grasp of details, and thus we find one of his assis- 
tants on the Central Railway now master of works 
of the city of Glasgow ; another is chief engineer to 
the Caledonian Railway, a third is at the head of an 
Edinburgh firm carrying out the water works there 
and other undertakings, while more of them are 
still with Messrs. Formans and McCall. Second 
only in importance to the Central Railway is its 
extension into Dumbartonshire and Lanarkshire, 
authorised in 1890-91, after an unsuccessful effort in 
a previous session, and here it may be interesting to 
note that Forman was never influenced by such 
failure. He renewed the attack timefand again until 
he succeeded. By this line, which was fully illus- 
trated in our 63rd volume, all the works and towns 
on the north bank of the River Clyde are connected 
with the Lanarkshire coal and steel works, as well 
as with Glasgow, so that they have an alternative 
route by the Caledonian or North British system. 
The inhabitants of the district still regret that the 
opposing line was not continued to Loch Lomond, 
as was originally intended ; but here was a typical 
instance of wise concession which Forman was ever 
ready to make to insure ultimate adoption.. A 
similar connection was later made between the Ayr- 
shire coast and the Lanarkshire coal and steel works, 
so as to facilitate export and obviate the necessity 
of always loading in the Glasgow Harbour. 
Another line of particular interest was the 
West Highland Railway, 100 miles long, sanctioned 
by Parliament in 1889, and fully described in our 
fifty-eighth volume. This was essentially a tourist 
line, and while he had to minimise the cost—it was 
under 10,0001. per mile—Forman succeeded in open- 
ing up to the tourists all the most beautiful views 
on the Gareloch, Loch Long, Loch Lomond, 
through Glen Fallach, over the bleak Rannoch 
Moor, and down the wildly picturesque S 
Glen to Fort William. Scenic uty, indeed, is 
the characteristic of the line. Mr. Forman never 
relinquished the hope of getting to Inverness, 
although he failed in 1897 to get the last short 
link.* In the same year, however, he succeeded 
in getting a line from Oban to Ballachulish, along 
the coast, which gives the Caledonian Company 
also a possible way to ultimately enter into the 
heart of the West Highlands; and in this, as in some 
of his other works, he had as collaborator Sir J. 
Wolfe-Barry, with whom he continued in close 
friendship. Lately, however, the Scotch companies 
have been cultivating amicable relations, although 
it would not take very much to end the truce, and 
thus few competitive schemes have been encouraged, 
although several small lines have been projected. 
Here it may not be inappropriate to mention 
that Forman was a strong advocate for concrete 
work for arches, abutments, piers, &c., and on the 
West Highland Railway he made large use of the 
timber which abounded along the route for foot- 
bridges and rag Ra as He also introduced 
in most of his lines the islan et and broke 
through convention with his buildings, giving a 








* See ENGINEERING, vol. lxiii., pages 443, 477. 


wayside station an sesthetic picturesqueness foreign 
to the prevailing dinginess of most of our country 
railway buildings. 

Other works engaged his attention in recent years. 
He was carrying out a line in the Paisley and Barr- 
head district, and as is well known, during three or 
four yeats in succession, assailed the monopoly of 
the Clyde Trust, and succeeded in getting power to 
carry out an extensive dock scheme at Renfrew. 
This work is to be carried out now under the Clyde 
Trust ownership, the Trustees having acquired the 
rights from the Renfrew authorities. 

Mr. Forman continued unceasingly in the promo- 
tion of schemes which had an undoubted and direct 
influence on commercial prosperity ; forgetting, how- 
ever, that there is ever a limit to physical endurance. 
He took few holidays, and although he had the 
faculty on such occasions of absolutely forgetting 
work, they were too few and too short, with the result 
that for many months he has not been in a robust 
state of health, and in September went to Switzer- 
land with his family to winter in the genial yet 
bracing climate of those parts. But his health con- 
tinued to fail and the news of his death was received 
with genuine regret by a large circle of friends, for 
while he was a vigorous opponent he was always a 
generous and genial companion, ever ready to help. 





NOTES. 
RrpaRiaNn OwNeERs, 

Tue case of Baily v. Clark, which came before 
Mr. Justice Byrne on February 4, raised some 
interesting questions with regard to the rights of 
riparian owners. An action was brought by the 
plaintiffs, who were owners of a mill situated on an 
artificial channel or millstream running into the 
River Brue, in Somerset, against the defendants, 
who were proprietors of a rug and skin cleaning 
business higher up the stream, claiming an injunc- 
tion to restrain the defendants from polluting the 
water of the stream and diminishing the supply. 
It was proved that the stream in question was not 
a natural watercourse, but one which had been 
artificially excavated in prehistoric times.. The 
first question which arose was whether, under the 
circumstances, the defendants were entitled to the 
uninterrupted flow of a supply of clear unpolluted 
water, as they would have He had they been 
riparian owners on the banks of a natural stream. 
In the Privy Council case of Rameshur v. Koonj 
[L.R., 4 App. Cas., 121], the law applicable to 
riparian owners, as contrasted in the cases of 
natural and artificial watercourses, was thus stated : 
‘¢There is no doubt that the right to the water of a 
river flowing in a natural channel through a man’s 
land and the right to water flowing to it through 
an artificial watercourse constructed on his neigh- 
bour’s land do not rest on the same principle. In 
the former case each successive riparian proprietor 
is, primd facie, entitled to the unimpeded flow of 
the water in its natural course, and to its reason- 
able enjoyment as it passes through his land, as a 
natural incident to his ownership of it. In the 
latter, any right to the flow of the water must rest 
on some grant or arrangement, either proved or 

resumed, from or with the owners of the lands 
rom which the water is artificially brought, or on 
some other legal origin.” We may conclude from 
this that a factory owner might obtain a prescrip- 
tive right to the water flowing past his mill in a 
millstream belonging to another millowner lower 
down. Another point of interest arose in the case. 
It seems that a right to pollute a stream in a certain 
way and to a certain extent may be obtained by 
prescription, but a millowner is not entitled to 
enlarge or suddenly make such a change in 
his business that the supply of water taken by 
him ‘is materially inane and that what re- 
mains in the watercourse is subjected to greater 
ames than before. In the case under notice, 
or instance, the defendant’s predecessors in title 
were proprietors of a tanyard for the purposes of 
which they only required 1000 gallons of water a 
week ; while the water which actually flowed past 
was only polluted toa slight extent. The present 
defendants, however, were abstracting about 100,000 
allons every week, and it was shown that the clean- 
ing of rugs and so forth polluted the stream to a 
much greater degree than before. The injunction 
was accordingly granted. ; 


Lonpon To Paris TrAavet In 1843 anp 1900. 


It is surprising to learn that while we have only 





four ways of getting to Paris now, there were, in 
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1843, seven distinct routes ; but the fastest time 
between the two capitals was 20? hours, against 
7? hours now (vid Folkestone and Boulogne), and the 
lowest fare 21. 8s. for a thirty-three hours’ passage, 
against 18s. 7d. for a 10} hours’ run now on the 
night trip vid Newhaven and Dieppe. According 
to an interesting communication made by Mr. 
Harry Hems to Notes and Queries, from a guide- 
book of 1841, the fastest time then (20? hours) was 
made from London to Shoreham by rail, thence to 
Dieppe by steamer, Dieppe to Rouen by diligence, 
and hence to Paris by rail. The distance was 
2424 miles, and the fare was 2]. 18s. 6d. This 
corresponds with our present Newhaven and 
Dieppe route, on which the time taken on 
the day trip is nine hours, and the _first- 
class single fare is 1l. 14s. 7d., and the second 
1l. 5s. 7d., no third-class passengers being carried ; 
while the night service takes 10$ hours, and 
the fares are ll. 14s. 7d. for first, and 18s, 7d. 
for third-class. There was also a service of 
steamers in 1841 from Shoreham to Havre, and 
hence by diligence and rail to Paris ; the distance 
was 2814 miles, the time 24} hours, and the cost 
31. 6s. 6d. The Dover and Calais route was open 
about that time, but the passengers had to travel 
by diligence from Calais to Paris, so that the route 
was not so satisfactory as that vid Rouen. The 
time for the 289 miles journey was 32 hours, and 
the cost 3/. 6s. 6d. Dover also sent a steamer to 
Boulogne, from whence the journey was made by 
diligence, the time for the 270 miles being 30 hours, 
and the fare 21. 16s. 6d. A steamer went direct 
from London to Boulogne, as does the La Margue- 
rite, in the summer months, and this, as now, was 
the route ; but, whereas the La Marguerite pas- 
sengers get to Paris within 12 hours, those 50 years 
ago in a slower steamer, and in the unexciting dili- 
gence, took 33 hours and paid 2/. 8s., more 
than double the return fare now. It is said that 
the steamer passage 50 years ago did not generally 
exceed 5 hours; but this must be wrong. There 
were two other routes vid Havre in 1841. A 
steamer went direct from London to that port, and 
one from Southampton as now, the passengers 
going by diligence and train from Havre to Paris, 
vid Rouen. With the steamer from London the 
time taken was 39 hours, and the cost 31. 13s.; 
while from Southampton the distance of 332 miles 
was covered in 28% hours for 3l. 16s. Now, the 
night service of the London and South-Western 
Railway has reduced the time vid Southampton and 
Havre to 12} hours, and the first-class fare is 
1l. 13s, 10d., and the second 1l. 4s. 10d. Thus, 
although we have not the same number of competi- 
tive routes, the time taken is from a half to a 
third of that necessary 60 years ago ; but the fares 
are little more than a third. 


Coat ON SACHALIN ISLAND. 


The narrow island of Sachalin runs north-south 
parallel to the east coast of Asia, from which it is 
separated by Tatar Bay and Amur Bay, and has a 
length of almost 600 miles. The mouth of the 
Amur River is opposite the northern end of the 
island. In 1855, oo and Russia agreed to divide 
the island between themselves; in 1875, Japan 
exchanged her southern half against the Kurile 
islands. Coal finds had first been reported by the 
navigator La Pérouse, after whom the straits 
separating Sachalin and Yesso, the northernmost 
of the Japanese isles, has beonnamed. After 1851, 
when Captain Newelokoj explored the country on 
behalf of the Russian Government, ships came 
now and then to Sachalin in search for coal, which 
was found principally at Due, on the west coast of 
the island, and—it may not be uninteresting to add 
—in the same latitude as London and the southern 
extremity of Kamschatka. In 1858, Russia 
acquired by treaty from China the whole coast 
east and south of the Lower Amur down to 
Viadivostock. The exploitation of the coal 
deposits by convicts dates from 1861. The 
convicts were paid by the of coal, which 
they got where and how they liked. Nobody 
troubled seriously about properly sorting the 
coal, nor about the safety of the workings; 
accidents were frequent, and good seams soon 
became inaccessible. Better methods were then 


adopted, the payment by the pood of coal was 
abolished, and new coalfields were discovered at 

tsch, also on the west coast of the island. 
The Sachalin Company, established in 1875, was 
bound to employ 400 convicts daily, who were not 
rarely physically unfit for the hard work. A hetter 





understanding between the authorities and the 
company was brought about in 1883 by the new 
Governor-General Korff, who introduced many 
useful reforms. Since then the coal output has 
steadily increased. The Due coal, now supplied 
well sorted, though not equal to Welsh coal, is 
superior to the Japanese product, and makes a 
very good fuel for factories. The following 
analysis is reproduced after a paper which F. F. 
Kleye, a mining engineer of St. Petersburg, 
contributed to the Oesterreichische Zeitschrift fir 
Berg-und Hiittenwesen; the analyses were con- 
ducted in the Imperial Laboratory : 


Per Cent. 
Moisture aus 1.71 
Ashes ... 1.50 
Sulphur 0.17 
Carbon... oh 83 39 
Hydrogen _... ee 5.60 
on aa and nitrogen 7.97 
Coke ... Si Ks bak us ibe 65 
Gaseous constituents ies - sa 35 
Calories... ... e os ... 8249 


This is a fair average. But the coal was not liked 
on shipboard, as too small and giving too much 
soot. 





THE RUSSIAN ARMOURED CRUISER 
** BOGATYR.” 

Tue Vulcan Company of Stettin launched, on 
January 30, the Russian armoured cruiser Bogatyr, in 
the design of which there are many portamento, 1, aS 
The vessel is built of the best German steel. The 
principal dimensions are as follow: Length over all, 
134.21 metres (440 ft. 2 in.); length at water line, 
132 metres (433 ft.); width, 16.60 metres (54 ft. 54 in.) ; 
depth, 10.40 metres (34 ft. 14 in.). With complete 
equipment and 720 tons of coal on board, the vessel 
will have a displacement of 6750 tons and a draught 
of 6.35 metres (20 ft. 10 in.). The vessel has two 
propellers. Each propeller is worked by a triple- 
expansion ban gray with four cylinders. The two engines 
are estimated to develop 20,000 indicated horse-power, 
and as of 23 knots. 

The hull of the ship is divided into numerous water- 
tight compartments. The middle part of the vessel, 
in which the engines, boilers, and the ammunition 
rooms are placed, has a double bottom which extends 
- the sides to the height of the armour-plated deck. 
The vital parts of the vessel are protected by an 
armoured deck extending over the whole vessel. The 
openings in the deck are covered by gratings or water- 
tight lids, The armour-plated deck has a thickness 
of 23 millimetres in the horizontal centre parts. The 
sloping parts of the deck have a thickness of 69 milli- 
metres, and of 54 millimetres at the very ends. The 
armoured deck consistsof two plates screwed together, 
of which the upper layer is of nickel steel. 

The armament consists entirely of quick-firers. 
Twelve 15-centimetre quick-firers of 45 calibre lengths, 
twelve 7.5-centimetre quick-firers of 50 calibre lengths, 
and six 4.7-centimetre Hotchkiss guns. For the boats 
and landing expeditions there are one 65-millimetre 
Baranowski gun and two 3.7-centimetre Hotchkiss 
guns. There are large ammunition-rooms ; the am- 
munition is hung up in cages in accordance with 
the Russian system. Eight of the twelve 15-centi- 
metre guns are protected by armour-plating ; one pair 
of the 15-centimetre guns are placed aft, and one gun 
forward in turrets. Four of the 15-centimetre guns, 
which can be fired broadside and fore and aft, are 
placed in casemates on the upper deck. The turrets 
of the 15-centimetre guns are protected at the front 
with an armour of 125 millimetres, and 90 millimetres 
at the back. The plates, of 125 millimetres thick- 
ness, are of hard steel; those of 90 millimetres 
thickness of soft nickel steel. The ammunition 
lifts under these casemates are protected by an 
armour of nickel steel 75 millimetres in thickness. 
The casemates for the four 15-centimetre guns are 
agp by nickel-steel plates; the front plates 

ing 80 millimetres thick, and the back ones 35 milli- 
metres. The four ammunition lifts to the casemates 
are protected by 60 millimetres of nickel steel plating. 
The other guns are protected by armoured shields. 
For the quick supply of ammunition there are the fol- 
lowing lifts; two lifts for the 15-centimetre turrets, 
four lifts for the 15-centimetre casemates, two lifts for 
the 15-centimetre guns on deck, three lifts for 7.5 
centimetre, and two lifts for 4.7-centimetre ammuni- 
tion. These lifts can be worked by electricity or 
hand. The vessel has one torpedo tube in the bow 
and one at the stern above water. The guns and am- 
munition, the turrets, as well as their ammunition 
lifts and turning machinery, also the whole of the 
— armament, is supplied by the Imperial Russian 

avy. 

For the protection of the commander there is one 
armoured tower on the forward bridge. The armour- 
plates of the tower are 140 millimetres thick, the pro- 
tective plate is 90 millimetres thick, and both are of 





hard nickel steel. The signal wires, &c., running 
from the tower are protected by an armoured tube. 

The vessel has two masts with signal yards. Six 
searchlights are placed on special bridges, two on the 
forward commanding bridge, and two on a special 
bridge forward, and two aft. 

The Bogatyr will carry 21 officers, 2 non-commis- 
sioned officers and 550 men for whom high and airy 

uarters have been provided. The use of wood 
throughout the vessel has been cut down to the 
smallest possible limits. All decks are of steel, and 
only the exposed ones are planked with teak to pro- 
tect them from climatic iolleianane. The inner decks 
are covered with linoleum. Most of the furniture is 
built of thin steel, also all the cabin partitions. 

The vessel will be well ventilated, heated by steam, 
and lighted by electricity. There are four large and two 
small dynamos driven by steam which supply the 
power for the electric light, the ammunition lifts, the 
numerous ventilating machinery, and the six search- 
a The steering apparatus, windlasses, boat- 
lifting gear, pumps, &c., will be worked by steam. 
The vessel carries two steamboats, one petroleum 
motor boat, and seven rowing boats. The boats are 
all built of thin steel, except the small rowing boats. 

The coal bunkers, which can hold 1100 tons, are 
placed partly above and partly below the armoured 
deck, the vessel will therefore have a large radius of 
action at a speed of 10 to 11 knots. 

There are two triple-expansion engines and sixteen 
Normand boilers. The engines and boilers are con- 
structed by the Vulcan Works and are fitted with 
every modern requirement. The moving parts of the 
main engines are balanced according to Schlick’s 
patent. The boilers work under a pressure of 18 atmo- 
spheres. The boiler-room can be put under pressure 
by special ventilating engines. 





Tue INSTITUTION OF JUNIOR ENGINEERS —At a meet- 
ing of the Institution of Junior Engineers, held at the 

estminster Palace Hotel on Friday, February 8, the 
Chairman, Mr. Percival Marshall, presiding, a paper was 
read by Mr. L. F. Awde on “‘ Electric Power Supply in 
the Metropolis.” A discussion followed, and a vote of 
thanks was passed to the author. As a sequel to the 
paper, avisit has been arranged for Saturday, February 
23, to the Willesden Station of the Metropolitan Electric 
Supply Company. 





Brazine Cast Iron.—Whilst some clever workmeu 
will assert that they are capable of brazing cast iron by 
ordinary methods, it is well known that such brazing is 
totally unreliable, since the spelter refuses to flow into 
the joint. The union of the broken parts, such as it is, 
depends entirely on a surface layer of brass, which breaks 
with the slightest shock. A method of brazing cast iron, 
but slightly more complicated than the usual process, has 
recently been brought forward in Germany, and having 
given satisfactory results there, is now being introduced 
into this country by Messrs. H. Bertram and Co., of 28, 
agp arg E.C. The process consists simply in coating 
the surfaces to be united with an extremely thin wash of 
suboxide of copper. The parts being then p together 
the brazing is completed in the ordinary way. The effect 
of the wash above-mentioned is to decarbonise the cast- 
iron at the surfaces of union as soon as the heat is applied. 
This done, the spelter runs readily into the joint and 
unites firmly with the decarbonised metal. Pieces of cast 
iron brazed together in this way and struck by a hammer, 
break anywhere but at the joint. Elaborate experiments 
at the Technical Testing Institute, Charlottenburg, near 
Berlin, show that bars.of cast iron brazed in the manner 
described are fully equal in strength to solid cast-iron 
bars. With suitable appliances heavy castings can be 
satisfactorily operated on, a fact which may often save 
the cost of a new casting. 





STANDARD SPECIFICATIONS. —In our issue of Sep- 
tember 21, 1900, we published a standard specification 
adopted by the leading dectric cable makers of this 
country. Recently tenders for cables have been asked by 
the Borough of Brighton, with conditions attached to 
which the associated firms could not e, and the order 
has been given to an outside firm. The secretary of the 
Association has written to the Corporation of Brighton, 
stating that the firm in question has no works in Great 
Britain, and proposes to obtain its cables from Germany. 
Thecompany wasregistered in August, 1900, with a nominal 
capital of 25,0007. in 1/. shares, of which 10,000 shares 
have been issued, and 103. per share paid up on them, so 
that the actual capital of the company is 10,000/., of which 
5000/. is uncalled. The shares are principally held by the 
Deutscher Kabelwerke, of Berlin. He added that in 
several cases the prices in the tenders sent in to the Brigh- 
ton Corporation for these cables by responsible British 
mannfactures were substantially lower than the tender of 
the Union Cable Company ; but in spite of this fact the con- 
tract has been placed with a German firm, for cables which 
will certainly be manufactured in Germany. The reason 
for not accepting the lower tenders is stated to be that the 
British houses did not comply with the conditions upon 
which the tenders were invited. We understand that 
the conditions to which the Association objects are not 
connected with the qualities of the cable, but are entirely 
commercial, relating to details of laying, penalties for 
delay, and the like. We trust that the Associa tion will 
stand firm, and will place on the Corporation the odium 
of buying foreign cables if they will not agree to reasop- 
able conditions, 
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THE BRIDGE CONTRACTS FOR THE 
UGANDA RAILWAY. 


A PARLIAMENTARY paper just issued gives parti- 


culars as to the recent bids for bridgework for the 
Uganda Railway. It will be seen that the contract 


has gone to America, being carried off by the Ame- 


| zontal Corliss engine, By Messrs. J. —— and Sons, 
Limited, of Bolton. The cylinders are 17 in. and 33 in. 
|in diameter, with a stroke of 3ft.6in. The dynamos 
‘are driven by Musgrave high-speed engines. The steam 
|alternators are fitted with Kéorting ejector condensers, 
| which give 24 in. of vacuum when dealing with 10,000 Ib. 
| of steam per hour. Condensing water is from the 
river by three motor-driven centrifugal pumps of 18 brake 


rican Bridge Company, whose price of 18/. per ton | horse-power each, ranning ab 1200 revolutions. The water 






































ny PRICE PER TON, FREE ON BOARD. Lem 
H Price per Ton | gum for 
Freus TENDERING. Erected. —_| Traveller. 
pang Erected. |London. pong Mersey.) Glasgow. | = 
| | 
British. weeks | weeks |£8.d.| £8d. £8. d.| £64 £e d. rin ay £8. d. 
Head, Wrightson, and | 
Mh os as me 70 1511 6) 15 4 0 (15 14 0} 911 5 6 
Braithwaite and Kirk | 110 15 0 0 ee 15 UV Oj. | 60) 0 0 
Teeside Bridge and 
Eogineering Com | | | 
pany .. oe at ot 1810 0 18 2 6 1812 6) 18 12 6 | ee an 615 0 0 
P. and W. Maclellan..| 108 1516 915 9 3 15 9 3} 14 16 9 Pe se 1133 0 0 
Phoenix Foundry Com- 
a: cor ol - [ig 6 .. 18 7 6 a ‘i we 1384 0 0 
Thames Iron Works ..| 60 ie cures BOL, a5 we | - 3 ie 1017 14 9 
13 3 9118 6 3(|18 1 3} Girders and handrail 
Horseley Company .| 108 : | 18 3 918 6 3/13 1 3 Corrugated floor \ 1175 0 0 
1915 0/1917 6 |1912 6 Trestles and anchor bolts 
F. Morton and Co. .| 33* ei Sct iw ee ty 4 = 
Cleveland Bridge and | | | 
Engineering Com- | | | | Cardiff. 
pany .. ‘ ict: G8 130 |16 2 6 1512 6 {16 2 6 16 2 6 } 167 6 2112 6 1000 0 0 
| | No port specified 
| British steel 1615 6 \ 
Jos. Westwood and (s.| 104 Ebbw Vale steel 16 7 6 a 
| American steel 1600 J 
Am’rican. | | —. — 
Pennsylvania Steel 48 65 1210 4 1211 4! Killindini 2311 9 777 0 0 
Company, U.S.A. é ‘ | 1318 0 
‘|To price given 
ae ee | add = ‘actual | New 
Phenix Bridge Com- ) 32s | 14 5 0 + | cost” of erec- York 
pany, U.S.A. f ae) clea = a | | ag | | tion, plus 10 per jos 140 
| | cent, of erection 
American Bridge | | 
Company, U.S..A. 48 f | Any British port 
(Pencoyd Iron ( 1056). 3): SB OO - 
(>., makers)t | 
* Tais time is for twenty-two viaducts, as compared with thirty in other tenders, t Accepted. 


ere:ted was far below any British tender. The re- 
turn, unfortunately, is by no means a complete one, 
as it is not stated whether the tenderers were bidding 
on their own designs or not. If the former were the 
case, the bids tabled are a very imperfect index as to 
the gross amounts of the respective tenderers, since 
some firms pay much greater attention to the saving 
of weight by scientific design than do others. The 
Table above shows the respective positions of the 
competing firms. 








FULHAM ELECTRIC LIGHTING WORKS. 
In the Borough of Fulham a combined refuse de- 
structor, electricity supply, and disinfector plant has 
just been put into operation. The electric machinery is 
designed to supply 30,000 lamps of 8 candle-power, ex- 
clusive of spare plant, and the total cost has been 108,000/., 
of which 22,9702. is debited to buildings, 16,760/. to the 
destructor, and 46,000/. to the generating plant, steam 
pipes and mains. The station is situated on an area of 
4 acres, with a frontage to the Thames of 370 ft. The de- 
structor and boiler-house contains 12 destructor cells, with 
space for four more. The present cells are arranged in two 
eo of six each, on either side of six Babcock and Willcox 
oilers. They are of the standard Horsfall type, and are 
capable of efficiently destroying 120 tons of refuse in 
24 hours. The boilers have each a heating surface of 
1284 square feet, and can be fired either with the waste 
gases from the destructor, or coal fed by hand, or by 
a Vicars’ self-acting stoker. In the flues there are two 
Green’s economisers, each having a heating surface of 
1920 square feet, and a dust-catcher. The chimney is 
100 ft. high, with an internal diameter of 8 ft. C) 
Borough Council expect to save 2000 tons of coal per 
annum through the use of the destructor. Water is 
obtained from an artesian well 500 ft. deep, and will be 
softened by the Atkins pone R 
_ The engine-room is 110 ft. long, 42 ft. wide, and 30 ft. 
in height. It contains three two-phase alternators and 
three continuous-current dynamos, all constructed by the 
General Electric Company at their Manchester works. 
Each alternator is capable of giving a normal output of 
300 kilowatts, each of the two sets of coils being capable 
of giving 150 kilowatts at all electromotive forces from 
800 to 3000 valts at the terminals of the machine. These 
machines will also give an overload of 330 kilowatts con- 
tinuously for two hours. The speed is 93.7 revolutions 
per minute, and the frequency 50 per second. The energy 
stored in the flywheel, when running at its normal speed, 
is 1,800,000 foot-pounds. There are 64 laminated poles 
on each flywheel, the diameter over the poles being about 
14 ft. On the inner circumference of the stationary 
armature are spaced 256 slots, which carry the copper 
windings for the two circuits. The continuous-current 
machines for exciting and other purposes, have an output 
of 600 amperes at 100 to 110 volts, at a speed of 460 revo- 
lutions per minute. They supply current for the magnets 
of the alternators, and also for driving the condensing 
plant, economisers, and stokers. : 
Each alternator is coupled direct to a slow-speed hori- 








is drawn through a 14-in. pipe, with 9-in. branches to each 
condenser. 

The mains were supplied by the British Insulated Wire 
Company, Limited; they are concentric, lead-covered, 
yarned outside and compounded. High-pressure feeders 
for both phases run from the generating station to the 
sub-stations, where the pressure is reduced from 2800 to 
700 volts by static transformers. The low-pressure cur- 
rent is distributed by running two phases on each side of 
a street. When power is required for motors, connection 
is made to both mains. The streets are lighted b a 
six arc lamps, fed by Ferranti transformers. oe | A 
Medhurst, of Westminster, was the consulting engineer 
to the Borough council, while the General Electric Com- 
pany, Limited, of Queen Victoria-street, E.C., and of 

anchester, were responsible, as contractors, for the 
whole of the machinery and plant, with the exception 
of the destructors and the boilers. 





THE NILGIRI MOUNTAIN RAILWAY. 

Art the meeting of the Institution of Civil Engineers, 
held on Tuesday, February 12, Mr. James rgh, 
President, in the chair, the paper read was ‘‘ The Nilgiri 
— Railway,” by Mr. W. J. Weightman, M. Inst. 
The Nilgiri Railway was notable as being the first Abt- 
rack railway constructed in India, and, at present, the 
longest of its class in the world. It was, moreover, the 
first for which all the plant and material was manufactured 
in England. The price paid for the steel rack was 
14/. 103. 9d. per ton f.0.b., plus a royalty of 5/, 23. 9d. per 
ton. This rate was considerably lower than those quoted 
by the German firms, who had hitherto had a monopoly 
for this sort of work. The line was one of the few using 
wooden instead of steel sleepers. 

The railway was chiefly designed to serve the im- 
portant towns of Ootacamund, the summer headquarters 
of the ras Government, Coonoor, Kotageri, and 
ey the latter being the military sanatorium for 
South India and Burmah. It was 16? miles long, and 
from its pre J gaan at Mettapollium on the Madras 
Railway, ascended nearly 5000 ft. to the plateau on the 
_— Hills. The first 4? miles were adhesion line wi 
gradients not exceeding 1 in 40; the remaining 12 miles 
were built on the Abt-rack system, and had a rulin 
gradient of 1 in 124. The metre gauge was adopted, an 
of the whole line 9 miles consisted of curves. Details 
were given of the survey and laying out of the line, the 
operations for which were of a very arduous character, 
owing to the dense jungle and steep hillsides which had 
to be traversed. 

The formation width was everywhere 16 ft., and as the 
rainfall was frequently 6 in. inas many hours, the greatest 
— care was taken to see that the line was effectually 

rained. There were 23 large bridges and 113 small ones, 
For the former, plate-girders on masonry piers were 
generally adopted, as the fall in the value of the ru 
precluded the use of the steel towers originally intended. 
Sixty feet was fixed as the maximum s' because. with 
the Abt — it was desirable that the radius of 
curvature should not be less than 100 times the gauge. 


As most of the bridges were on 328-ft. curves, any 
greater span would have necessitated long cross. 
to provide for the curvature of the line on the bridge. 
For the same reason, in all cases the road was carried on 
the top flanges on transverse sleepers, thus rendering 
cross girders unnecessary. In one case only, at Burliar, 
was the span of 60 ft. exceeded. Here the bridge spanned 
a rocky go 120 ft. deep, on a 328-ft. curve, and an 
80-ft. span with buckle-plate flooring was used. On the 
mountain section most of the girders were laid on a 
— of 1 in 124, and to vent them moving down 
ill a heavy angle-bar, 6 in. by 6 in., was riveted to the 
bottom booms of the girders at the lower end, and this 
angle-bar, as well as the ends of the girders themselves, 
butted - ary the masonry of the lower abutment, the 
upper ends of the girders being left free for expansion. 
On bridges of more than one span the girders were 
bolted to heavy cast-iron bedplates securely fixed to 
the top of each pier. These precautions had, so 
far, been successful in preventing any movement of 
the girders. There were nine tunnels on the line, the 
longest being 325 ft. They called for no special remark 


as led their construction. It was noticed, in work- 
ing, that the air in the tunnels got very bad when the 
engine had a full load, especially if fuel had just been 


added. This was due to the continuous up-draught 
caused by the incline, which made the smoke, &c., travel 
at the same pace as the train. It did not cause much 
inconvenience owing to the shortness of the tunnels. The 
cost of the line was approximately 15,000/. per mile; and 
a contemplated extension of 114 miles was estimated for 
at 11,0007. per mile. : 

The chief oe gene interest centred in he. gems 
nent way, which consisted of 50-lb. steel flat-footed rails, 
28.14 ft. long, laid on Burmese a a, ” sleepe' 
6 ft. by 8 in. by 44 in., the last dimension being in 
to 6 in. on the Ghat section, where the sleepers had also 
to carry the rack. The rack-bars were of steel, 10 ft. 
long and 0.87 in. thick, with a tensile strength of 30 tons 
per square inch, with machine- slotted teeth. The 
me pe ye ae _ ge Recaps eetn as 
a itch, shape of teeth, length o' , and position 
of It-holes. The whole of this material was made by 
Messrs. Cammell and Co., of Sheffield, who devised a 
special machine for slotting the teeth. The cost of the 
double rack was 16s. per yard. The spring entering- 
tongues cost 327. 15s. 2d. each. Full details were given of 
the method employed for laying the permanent way, 
which had to be carried out with the greatest precision, 
the whole being considered in the light of a machine of 
which every part had to work with machine like accuracy. 

The locomotives were of the type known as ‘‘com- 
bined” Abt engines—that was, they could run either on 
rack or on ordinary line. Each engine had six wheels, 
2 ft. 6 in. in diameter, the trailing pairs being coupled. 
A jet of hot water was successfully used to decrease the 
wear of the tyres, on the 328-ft. curves, due to the some- 
what long wheel of 10 ft. The total weight of the 
engine, including 625 gallons of water and 1 ton of fuel, 
was 33 tons. They were made by Messrs. Beyer, Peacock, 
and Co., of Manchester, and cost 2600. each. The rolling 
stock at present consisted of four rack locomotives, sixteen 
goods wagons, four first-class coaches, four composite 
coaches, and four brake vans. Two passenger trains and 
two goods trains were run each way daily. The speed 
was limited to eight miles an hour on the Ghat section, 
and twenty miles an hour on the adhesion section. The 
passenger fares charged were 10, 5, and 1 rupees for first, 
second, and third-class respectively, for the ascending 
journey, and half those fares for the descending journey. 
The author explained at length the method of working 
the line and the system of braking adopted. Before the 
line was opened for traffic a series of brake experiments 
was made with a fully loaded train of 100 tons gross 
weight. With an ascending train at speeds of 6, 8, and 
10 miles per hour on a 1 in 124 gradient, stops were made 
in 24 ft., 36 ft., and 60 ft. respectively ; with a descending 
train at various speeds ranging from 4 to 12 miles per 
y- relative stops were made in 54 ft., increasing to 
425 ft. 








PrrsonaL.—Mr. G. C. Buchanan, engineer to the 
Dundee Harbour Trust during the past 44 years, has been 
appointed by the Government of India to the office of 
Chairman and Chief Engineer to the Rangoon Port 

rust, 





Mancuester Sup CANAL.—The report of the Man- 
chester Ship Canal directors for the past half-year states 
that the expenditure on capital account amounted to 
105,096/.; but as the proceeds of sales of land and 
plant and other receipts were 4694/., the net outlay was 


th | 100,402. The total expenditure on capital account bas 


amounted to 14,850,489/., leaving a balance to credit of 
603,9097. The Ship Canal receipts amounted to 149,483/., 
and the expenditure to 107,134/., leaving a credit balance 
of 42,3491. The profits of the Bridgewater department 
were 12,4732. The nce carried to net revenue account 
was, therefore, 54,822/., to which was added 70431. for 
bankers’ and general interest, a a total profit on 
the half-year’s working of 61,865/. The directors were 
thus able to pay out of the profits of the half-year the 
interest due upon the first and second mortgage deben- 
tures, amounting to 44,742/., and the interest due on the 
mortgage of surplus lands, ——- to 1000/.; and 
there was a balance remaining of 16,123/. for the Corpora- 
tion of Manchester on account of interest due on the 
debentures which it holds. The weight of toll-paying 
merchandise which passed over the Ship Canal during 
the past half-year was 1,572,675 tons, against 1,452,287 





tons in the corresponding haif of 1899, 
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THE “HUNTING” OF STEAM ENGINE 
GOVERNORS. 


To THE Epitor OF ENGINEERING. | : 

Srr,—May I venture to mention a few practical points 
for the information of ‘‘A.M.I.C.E.” regarding the 
hunting of engine governors, as the result of several years’ 
central station electric generating engine experience. I 
know no engines requiring greater uniformity of speed 
and delicacy of regulation than these. ; 

The primary cause of hunting seems to be the time 
element in regulation, i.e. the governor cannot either 
check or increase speed until after alteration of speed has 
occurred ; and as it obviously cannot stop itself or reverse 
its own action before it had quite attained the n 
change of s (on account of its own inertia), as ib 
would evidently have to do in order theoretically to 
equalise s without further hunting. As, in fact, it 
does not do this till afterwards. 

It would be sound theory to say that hunting was the 
not merely natural but necessary state of an engine speed 
unless some external influence brought and held the 
governing mechanism in the intermediate position be- 
tween its two hunting extremes, such that the amount of 
power developed by the engine would exactly keep the 
speed constant (i.e., be exactly equal to the load). his, 
however, would be the cure for constant load huntin 
only, and not for variable, for it would have to be ow 
justed again for every change of load, and would have to 
be done constantly if it were not possible to determine 
exactly what mid position to adopt, as with sed | loads. 

Hence, in voltage regulation (by generator-field resist- 
ance regulation), as in the duties of an recta 4 switch- 
board attendant, it is not enough to continuously follow 
up the variations in voltage occurring from time to time 
and due to various causes—slight changes of load and 
variation of steam pressure with stoking, &c. But one of 
the first things a regulator finds out is that, if the varia- 
tious are followed up too closely, the oscillations from the 
normal only increase with each readjustment, and must 
be permitted ‘‘ to settle,” and it is easy to multiply them 
to any extent by thus following them up too closely. 

The necessary method is to watch constantly the ever- 
varying limits to which the regulator has to be varied, 
a to attempt by not following too closely, but by anti- 
cipating the variations as much as possible, to get the 
governor to settle as nearly as possible to the intermediate 
position, and when that is attained—with constant load— 
the governors frequently become so steady as to require no 
regulation at all for hours together. Of course the time 
element is worse or longer here than with a direct 
governor regulator. To raise voltage and speed, to alter 
the speed, the field regulator is raised; this gradually 
strengthens the magnetism, which again gr — re- 
quiring more power to drive it, obtains this through the 
governor by putting it down slightly, and the governor 
then admits more steam, which raises the speed till its 
admission is cut down again. 

Yours truly, 
PRACTICE. 





To THE EpiTor oF ENGINEERING. 

S1r,—In answer to your correspondent, the subject of 
hunting was dealt with in a British Association —— 
by me, quoted in ENGINEERING, August 17, 1894. The 
treatment there given of this exceedingly difficult subject 
is anything but complete or satisfactory, I fear. 

Yours faithfully, 
JAMES SWINBURNE. 

82, Victoria-street, London, 8S. W., 

February 11, 1901. 








THE PEKIN-PAO TING FU RAILWAY. 
To THe Epiror oF ENGINEERING. 

Sir,—In to-day’s issue of the Standard appears, under 
the intelligence from China, vid Paris, General Voyron’s 
telegram, announcing that ‘‘ the Pekin-Pao Ting Fu Rail- 
i was inaugurated on February 10.” The telegram is 
as follow: 


8: 
Paris, Tuesday Nicht. 

The Minister of Marine has received a telegram from General 
Voyron, who announces that the Pekin-Pao Ting Fu Railway was 
inaugurated on February 10 by a train which left the Chinese 
capital on that day, and which returned to it on the 11th inst. 
= French and Belgian Ministers were present at the inaugu- 
ration. 

The Commander-in-Chief of the French Expeditionary Corps 
has reviewed the French troops at Pao Ting Fu, in the presence of 
a large crowd of Chinese. The behaviour of the troops was very 
good, and their sanitary condition excellent. 

This is liable to mislead, as the Pekin-Pao Ting Fu 
Railway was opened for through traffic over 80 miles 
main line, and a 10-miles branch line, on February 1, 1899, 
when it was, and had been since ber, 1896, in 
charge of British engineers and under their administra- 
tion. 

It may be of interest tomake clear that this railway, 
a part, and the only part opened, of the Pekin-Hankow 
trunk line, unquestionably one of the most important 
which will ever be built in China, was entirely built and 
carried out, from its inception to the running of a paying 
traffic, by British engineers, and that this railway is now 
in the hands of a Franco- ian combination. 

In 1896, H. E. Shéng having been appointed by Im- 
perial Decree Director-General of Railways for the whole 
of China, with orders to organise a system and to at 
once commence the construction of the Pekin-Hankow 
Railway, found difficulty in persuading any foreign syn- 
dicate to finance and carry out the scheme, and being 
pressed by Pekin, be turned to the British engineer, who 
was, and is so far, the author and executant o! a 
ina—Mr. 


all the railway system actually in being in 
OC. W. Kinder, C.M.G. 
This gentleman, who for some twenty years has been 





steadily building up in China both a railway system and 
an invaluable prestige of honesty of purpose and success- 
ful work for the British, consented to undertake the con- 
struction of the first division of 80 miles of the trunk 
line, that from Lu Kou Chiao, some 8 miles from Pekin— 
to which point the Pekin-Tientsin line had a branch—to 
Pao Ting Fu, the provincial capital of the metropolitan 
— = Chi Li. ee es 

e iminary flying survey was commen on 
Deomaias 20, 1896, and the location about January 5, 
1897. Owing to many delays by the Chinese directorate, 
and chiefly to their insistence in this case on using rails, 
rolled in Han Yang, and supplied in driblets thence, 
~~ was not completed to PaoTing Fu until January 


Through traffic was opened on February 1, 1899, from 
Féng Tai, the junction with the Pekin-Tientsin line, to 
Pao Ting Fu; the traffic to stone quarries and native 
coal mines on a 10-miles branch, and at a distance of 38 
miles from Pekin, having been opened in May of the 
previous year. 

By September, 1899, the net traffic receipts were paying 
a fair interest on capital expenditure, and wharf an 
private — and accommodation for traders were being 
age sons t all along the route. 

Probably a more rapid appreciation of railway trans- 

rt was shown by native traders and merchants on this 
ine than on any before built, though it can, of course, in 
no sense compare in nger and export goods traffic 
with the Tientsin-Pekin Railway which runs direct from 
a port to the capital. 

he ‘‘Belgian Syndicate” has, as appears from the 
E> taking advantage of the present chaos, connected 

u Kou Chiao direct with Pekin; and the expression 
‘‘inauguration” may doubtless be fairly applied to this 
extension of some 8 miles or so. It is somewhat mislead- 
ing, however, to speak now of a French inauguration of a 
railway, 90 miles of which was built by the British for 
and under the orders of the Chinese Government, and 
which was in full swing as a commercial success jusb two 
years ago. 


I am, Sir, yours faithfully, 
February 13, 1901. T. J.B 





RESULTS OF RAILWAY WORKING. 
To THE EpiTor or ENGINEERING. 

Sir,—The disappointing results. of the working of 
British railways during the past year, and the rapid ap- 
preciation of the value of American railway property, 
may render interesting the following comparative results 
for the year 1899 : 

Passenger Traffic. 
United Kingdom. United States. 
Gross earnings 43,7347. millions 297,559 million dols. 
Ditto, increase com- 
pared with the year 
1889 on oe 14 3 per cent. 


34 per cent. 
14,859 millions 


Passenger miles 10,058 millions* 

Ditto, increase com- 
pared with the year 
1889 .. as es 

Train miles .s 

Ditto, increase com- 
pared with the year 
1889 


34 per cent.* 24.1 per cent. 
216.641 millions 355,146 millions 


ee *s = 34.5 per cent. 27.3 per cent. 
Rate per passenger per 
mile .. ay ne 1.049d.* 2.002 cents 
Ditto, decrease com- 
pared with the year 
1889 .. ee - Very slight 7.7 per cent, 


Freight Traffic. 


Gross earnings. . - 62,1162. millions 922,436 million dols. 
Ditto, increase com- 
pared with the year 
1889 os as 27.7 per cent. 


nt. 38.5 per cent. 
11,092.7 millions* 


Ton-miles cs 7 126,991.7 millions 
Ditto, increase com- 
pared with the year 
1889 oe a5 27.7 per cent.* 
177,599 millions 


a 87.7 per cent. 
Train-miles .. oz 534,391 millions 
Ditto, increase com- 
pared with the year 
889 “a 


27. 


al 
00 
s 
® 
= 
ie] 
® 
Ss 
= 


1 os os 24.7 per cent. 
Rate per ton-mile 0.726d. 
Ditto, decrease com- 

pared with the year 

189 .. ee oe on 25.2 per cent. 

* These are estimated figures. 
Notr.—The American ton contains 2000 Ib. only. 
It will be noted that the passenger train miles in both 
countries have inc at a greater rate than the 
nger miles, so that egey es have received the 
ull benefit of greater weight of trains in better accom- 
modation. There is, however, a great contrast in the 
freight trattic ; the increased volume of business on the 
British roads has been handled by duplicating trains of 
constant gross weights, traders have experienced no con- 
cession in rates, and the increased cost of labour and 
materials has reduced the net profit of the railways. 

On the other hand, the American roads have handled 
84.7 per cent. more volume, with only 24.7 per cent. 
increase in train milea; This results from the fact that 
expenditure on renewals of rolling stock has been devoted 
to the provision of engines and cars of greatly enhanced 
earning capacity. The economy already resulting from 
the adoption of this policy is only a fraction of that 
which will be realised in the immediate future, as some 
time will be required to secure a full equipment of 
Sepager engines and steel cars of high capacity. If the 

all in rates can be checked the net earnings of American 
roads will reach a figure which cannot fail to be highly 
gratifying to stockholders. 

If it had been ible to maintain rates at the level 
exis in 1889 the net profit in 1899 would have been in- 

by 33.4 million pounds ; this sum, therefore, repre- 





sents the saving which American traders have effected 


through the progressive policy of their railways. It is 
gratifying tohem that several British railways are about 
to introduce steel cars of high capacity for their mineral 
traffic, as they will lead to a similar economy in this 
country, if the railways can arrange with traders, dock 
companies, &c., to effect the necessary alterations to 
terminal plant. 
Yours, &c. 


J. D. Twrnperrow, A.M. Inst, C.E. 
13, Morley-street, Newcastle-on-Tyne, 
February 12, 1901. 








VIBRATION ON THE CENTRAL LONDON 
RAILWAY. 
To THe EpiTor oF ENGINEERING. 

_Srr,—Ibt is obvious, even to an outsider, that the vibra- 
tions complained of on the Central London Railway are 
principally, if not entirely caused by the locomotive and 
carriages ing over the rail i Considering that 
the variation in temperature and consequent longitudinal 
movement of the rails must be quite insignificant on this 
line, the remedy of the defect is to make the rails con- 
tinuous by electric a, 

ours faithfully, 


FRANK TRIER. 
1, Great George-street, Westminster, London, S8.W., 
February 11, 1901. 





CARBOLINEUM AVENARIUS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Referring to the inquiry of one of your corre- 
+ ae published in aed issue of February 1, as to 
the result of the use of Carbolineum Avenarius as a 
preservative against decay in timber, &c., I beg to repl 
that this composition is being used in Germany wit 
great success, and that same can be obtained through R. 
Avenarius and Co., Berlin C., Kaiser Wilhelmstrasse, 37. 
_ I do not know whether this article can be purchased 
in England, but your valued correspondent can doubtless 
obtain all desired particulars by applying direct to the 
firm mentioned above. During my business experience 
in Hamburg, I found that the article in question gave 
universal satisfaction. 

i Yours very truly, 
Berlin, February 12, 1901. usTAV DIKCHMANN. 





THE Wortp’s GoLp.—The production of gold through- 
out the world last year is estimated at 51,292,000/, as 
compared with 62,728,000/., in 1899. The falling-off of 
11,436,000/. observable in last year’s production is the 
direct outcome of the Transvaal War, the yield of the 
Witwatersrand district in 1900 being computed at only 
1,369,000/., as compared with 14,593,000/. in 1899. Ib is, 
of course, notorious that even the 1,369,000. raised from 
the Witwatersrand mines last year never found its way 
to its lawful owners, having been appropriated by the 
Transvaal Government for the purposes of their struggle 
against the British Government. 





ARTIFICIAL Propuction or Cotp.—In his fourth lec- 
ture at University College, Dr. W. Hampson explained 
the principle of Coleman’s cold air machine with reference 
to the laws for compression and ex ion of gases; 
showing how in this, as in many other branches of modern 
commercial science, Lord Kelvin had taken an important 
part. The phenomena of latent heat were then discussed, 
as the decisive factors in the efficiency of modern refrige- 
rating machines, In illustration of the law that liquids 
will saturate a space with their vapour to an extent which 
depends on the temperature, in spite of the fact that 
the space may be already occupied by other gases, the 
following experiment was shown. A large test-tube, 
with a rubber ers inclosed a quantity of air, for 
which the only outlet was by a tube through the stopper 
leading beneath the surface of water in a beaker. Inside 
the large test-tube was a small one containing chloroform, 
which was prevented from liberating its vapour by a 
pellicle of water floating above it. hén the test-tubes 
were tilted, so that the chloroform was poured out of the 
smaller one, and exposed a free surface to the air in 
the larger one, it ab once began to give off vapour, 
increasing the volume of air and vapour, so that a 

uantity issued through the tube and rose in bubbles 
through the water, until the space in the large test-tube 
was saturated with the vapour of chloroform, when the 
bubbles ceased. It was pointed out that the latent heat 
of vapour diminishes as the tem ture rises, a point of 
special interest in carbonic acid machines, which some- 
times have to work at temperatures above the critical 
— of the circulating fluid. It wass ted as a de- 

nition of the critical temperature that it might be re- 
garded as the point at which latent heat becomes a 
vanishing quantity, gases being fluids which are in- 
capable of taking up or giving out latent heat of 
a vapours those which can give it out, 
and liquids those which can take it up. The prac- 
tical interpretation of this would be that the critical 
point of a fluid is the lowest temperature above 
which its volume cannot change while temperature and 
pressure remain constant; that a is a fluid at such a 
temperature and pressure that while they remain con- 
stant its volume cannot change; a vapour is a fluid 
whose volume can diminish while its temperature and 
pressure remain constant, and a liquid isa fluid whose 
volume can increase while its temperature and its pres- 
sure or some lower pressure remain constant. Thus a 
fluid above its critical point is always a gas; below its 
critical point it may be gas, vapour, or liquid, accordin 
__ relations between its temperature, pressure, an 
volume, 
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THE NEW UNITED STATES CRUISERS. 


In our two-page plate, and on the present page, we 
give illustrations of the new armoured and protected 
cruisers which have been designed by Rear-Admiral 
Philip Hichborn, the Chief Constructor to the United 
States Navy. 

It will be remembered that in our issue of the 25th 
of January last we illustrated and described the new 
United States battleships of the Virginia and Rhode 
Island class, to which publication that which we now 











thirds ammunition and stores on board, so that it is 
possible were the Venerable’s figures to be given 
under like conditions, we should see a preponder- 
ance of ‘* capital” at the American designer’s 
disposal that would give a distinct advantage. In 
regard to other features of the two designs, it may be 
added that the American ship has 19,000 horse-power 
against 15,000 for the British vessel, and this will 
make a difference of a knot in speed. The normal 
coal is 900 tons in each; but the Venerable has a 
slight advantage in bunker capacity. The maximum 








to the maindeck. Transverse armour 4in. thick will 
be worked at the ends of the 5-in. side armour, thus 
forming a central casemate for ten 6-in. guns. The 
main belt will be 387 tons; the taper belt at the ends 
261 tons ; the upper and lower casemate side armour, 
674 tons; and the transverse casemate armour, 220 
tons. With other armour, bolts, backing, and 100 
tons of cellulose, the total weight devoted to protec- 
tion will be brought up to 2219 tons. 

The rate of supply of ammunition to the 8-in. turret 
hoists is one round every fifty seconds ; and for the 





















































ive forms a continuation. It will also be remem- | thickness of armour is 11 in. in the American and 9 in. | 6-in. guns, three complete rounds a minute. The 
Ged that in our account of the last meeting of the | in the British ship ; but, naturally, without knowing | weights of the armament are as follow : 
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our own battleships of the Venerable class, they have 
in their main armament an addition of eight 8-in. guns. 
Thus, H.M.S. Venerable and the U.S.S. Virginia have 
both four 12-in. breechloading rifled and twelve 6-in. 
quick-firing guns ; but the American ship has, in ad- 
dition, the eight 8-in. breechloading rifled guns. We 
state this as an isolated fact, and not as by any 
means summing up the merits of the two vessels, for 
we know that a warship is necessarily a compro- 
mise ; and, moreover, a ship built for one purpose 
—or one power—may be safely stronger in one 
particular than that constructed for another purpose 
—or power. Our own Government is so chary in 
giving information to the public that comparisons 
are impossible; all one can say is that eight 8-in. 
guns are an enormous addition to the offensive powers 
of any battleship, and there must be very striking 
advantages in other respects contained in the British 
design to counterbalance such a preponderance as is 
here shown in favour of the American ships. 

The first thing one naturally looks to is displace- 
ment, ‘‘the capital at the disposal of the naval archi- 
tect,” and here our first uncertain factor arises. The 
American, though 35 ft. longer and about 1} ft. wider 
than the British vessel, is 2 ft. 9 in. less in depth. 
What may be the block coefficients of the two ships 
we do not know, and the displacement of the Virginia 
18 given at 14,600 tons, whilst that of the Venerable 
is 400 tons more, or 15,000 tons. The American ships’ 
draught and displacement, however, is with two- 
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marked on the drawing. Figs. 17 to 25, also on the 
two-page plate, give half sections at various frames, 
as numbered. Fig. 26, on the present page, is a 

rofile view of the armoured cruiser California, and 

ig. 27is a deck plan showing the position of the 
armament. These two ships belong to a group of six 
which are identical in dimensions, interior arrange- 
ments, and batteries, the only variation being that 
three are sheathed with wood and coppered (the West 
Virginia, Nebraska, and California), whilst the other 
three (the Maryland, Colorado, and South Dakota) 
are unsheathed. It will be noticed that the Virginia 
is a battleship, whilst the West Virginia is an ar- 
moured cruiser. 

Figs. 28 and 29 on the present page are respectively 
a profile view and‘a deck plan of the protected cruiser 
St. Louis; the Milwaukee and Charleston being 
sister ships. 

The chief elements of design of these cruisers are 
given in the Table on the next page. 

The tabulated data give so much information, 
together with the drawings, that there is little to 
add. It may be stated that in the California and 
Maryland the 7 ft. 6 in. water-line belt extends the 
whole length of the vessel. For about 244 ft. abreast 
of the engines and boilers it consists of 6-in. armour 
for 44 ft. from the upper edge, after which it tapers to 
5 in. at the lower edge. At the bow and stern it is 
3} in. thick. Above the main belt there will be 5 in. 








armour for a length of 232 ft. extending vertically 
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Other items of armament bring the total weight to 
407.5 tons. 
The weight of ammunition, &c., will be as follows : 


Tons. 
Five hundred rounds 8-in. ammunition 
complete... See om pie a 91.5 
Two thousand eight hundred rounds 6-in. 
ammunition complete _... aa om 
Four thousand five hundred rounds 14- 
pounder ammunition complete... é 51.7 
Six thousand rounds 3-pounder ammuni- 
tion complete __... ng sas ova) Se 
All other ammunition 18.8 
Store and outfits 20.0 
432.0 


The propelling machinery will consist of two sets of 
four-cylinder triple-expansion engines to drive the 
twin screws ; the combined horse-power being 23,000, 
or 2000 horse-power less than the legend power of 
our own big cruisers, the Powerful and Terrible, and 
7000 horse-power less than our more recent armoured 
cruisers of the Drake class. These latter vessels are 
about the same length as the American ships, but 
are 71 ft. wide and have a displacement of 14,100 tons. 
The Blake is designed for 23 knots, and carries two 
9.2-in. and sixteen 6-in. guns, besides guns of a smaller 
nature. She has also 6-in. side armour and 12-in. to 
124-in. armour for bulkheads and gun positions. As 
already stated, however, incomplete details do not 
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DIMENSIONS AND ARMAMENT OF THE New Unirep States CRvimsERs. 





“ California ” | ** Maryland ”’ 























cma | “ ” 
(Sheathed). | (Not Sheathed). | St. Louis. 
Length on low-water line .. ni Fs Mt A ns ..| 602 ft. 0 in. | 502 ft. 0 in. | 424 ft. 0 in. 

Eg over al . o* os oe - .* - --| 504, 95, j 64 ,, 9,, 426 ,, 6 ,, 
Breadth moulded 69, 44, j 69 5, 45, 65 ,, 2,, 

” extreme | 70» 04, | 69 ,, ” » O,, 
Draught, mean ee ee ee - oe os os + | 24, 6 | 24, 6,4, 7 23 6,, 
Corresponding displacement as a > - i | y 13,400 9700, with 650 tons coal 
Freeboard, forward .. os + ns “4 ss os 2 23 ft. 0 in. 28 ft. 0 in. 21 ft. Oin. 

” : aft.. o* | 21,,6,, 21,, 6,, 19,, ll,, 

” amidships 18 y ”» 18 ” 0 ” ” ” 
Speed in knots + oa 4 
Indicated horse-power, total es 23,000 23,000 21,000 
Area amidship section, equare feet | 1607.2 3575.0 1445.6 
Area load water plane, square feet —_—... * & ue --| 24,500 24,020 18,638 
Tons per inch immersion (load water line) a ‘a Ls | 68.31 57.7 44.5 
Moment to alter trim 1 in., foot-tons > és os - | 1490.5 1470 980 
Wetted surface, square feet 42,843 | 42,430 23,000 
Rudder a ape oo — | = 4 
Maxi h ngle, degrees .. os a - " a 
Mean draught (with all om provisions, ammunition, and coal)) 26.6 Swed tons 26.6 - tons 25.6 (1500 tons coa!) 

coal | coal 
Corresponding displacement, tons o% a oe ee ° | 15,2.0 | 14,875 10,772 
ont. ~. 

; pean f | Four 8-in. B.L.R. Fourteen 6-in. Q.-F. 
Main battery .. \ Fourteen 6 ,, ” . 

Eighteen 14-pdr. Q.-F. guns ..|Eighteen 14-pdr. Q.-F. guns 
Twelve 3-pdr. Q.-F. guns. .. | Twelve 3-pdr. semi-automatic 
Four 1-pdr. ip enc guns a fo — atic 
5 pbattery .. oe es ee oe se es oe 1-pdr. Q.-F. guns ig -pdr. Q.-F. guns 
a | Two Pine guns... Two 3-in. field guns 
| | Six Colt automatic guns Two machine 
| | Two 3-in. Q.-F. guns .. as Eight automatic 
Torpedo tubes. . . ne . | 'wo submerged 
Armour, " | : —— oad 
Water-line belt thickness amidships | Boston. E a f, } 5 in, } tin. 
Height of upper edge above normal water-level ai oe | 2-ft. 4-in. 3-ft. 3-in. 
Total depth of belt .. ne ee se se sé te _ 765, , is Os 
Upper .. 7 -in. 2 } ato 
Thickness of casemate { Lower 5-in., transverse 4-in. . 
Gun protection es oe oo oe oe és -} : -in. [ ea 
Turret, maximum and minimum thickness .. - ee | 8-in. gun, 6}-in. and 6-in. _ 
Barbette ne - re os = és és aw 8-in. gun, 6-in. eg 
Protective deck {ip ih, * 
Conning tower a i ‘i -| _ Ss 
Signal tower .. es a ss ‘| 5 ‘~ 
Estimated Weights. ines P 
Hull and fitting, including wood backing, sheathing, and copper- 
ing, protective deck plating, &c. ms Se rn io aa 7441.56 tons 7041.56 tons | 5345.8 tons 
Armour and bolts .. os - es Se oe os 2019 F 755 
Armament and ammunition, full supply = as as ‘ ‘| £39.5 tons | 643.1 tons 
Equipment, miscellaneous stores and water, full supply .. | oe = ae oe 
Propelling machinery and water .. oe = 2s 2135 ,, 1900 4, 
Normal coal — oo o- oe oe 900 = = 
Bunker capacity ae -4 " 


Officers, crew, and effects .. 


give a fair measure of the fighting efficiencies of war 
vessels, : 

The steam pressure in the engine of the California 
and Maryland and the four sister ships will be 250 lb., 
and the revolutions 120 per minute. There will be 
30 water-tube boilers, with approximately 1590 square 
feet of grate, and about 68,000 square feet of heating 
surface. The enormous area devoted to the steam 
generating plant of these modern high-powered vessels 
will be gathered from the plan, Fig. 16. The electric 
plant will weigh 158.7 tons. ‘ 

In regard tothe smaller protected cruiser, the St. 
Louis, of which very full details are given in the 
Table, the main belt will weigh 219 tous; the lower 
casemate 187 tons; and the upper casemate 2(4 tons. 
The total protection will weigh 854 tons. The ammu- 
nition will weigh 643 tons. There will be 16 water- 
tube boilers with 1400 square feet of grate, and 
58,800 square feet of heating surface. The electric 
plant will not exceed 123 tons. These cruisers of the 
St. Louis class compare most closely with our own 
Monmouth ; the latter, however, having a small ad- 
vantage in size, though not so powerful as the Ameri- 
can ships in weight of metal discharged in a given 
time. 

From the few particulars here given, it will be seen 
that whatever may be the respective merits of these 
American vessels compared to similar craft of other 
countries, Admiral Hichborn and his colleagues have 
succeeded in designing some very formidable craft, 
which cannot fail to add to the prestige and efficiency 
of the already splendid ships possessed by the United 
States. 








INDUSTRIAL NOTES. 

In the Jronworkers’ Journal for the current month 
there is a review of the North of England iron and 
steel trades for the past year, mainly from the indus- 
trial or workmen’s standpoint. Prices rose for raw 
and finished material to a higher level than was ever 
reached in the years 1871-74, and they so remained 
for a longer period. Then pig iron declined, soon to 
be followed by a decline in other prices in proportion. 
Singularly enough the decline in volume preceded the 
decline in prices, so that over-production was not the 
cause. It is stated that the output in 1900 was not 
so great as in 1899—either in pig or manufactured iron. 
There was a decrease in shipments, both coastwise 





and to foreizn countries, so that the demand fell off, 
though stocks did not largely increase for some time, 
if at all, indeed, to any large extent, except, perhaps, 
recently. Even now, at the date of the report, Feb- 
ruary 1, ‘‘stocks are still very low,” it is reported. 
The fall in prices is, to some extent, attributed to 
foreign competition ; but it is stated that the decline 
was greater than the actual circumstances warranted. 
The report anticipates that the production during the 
current year will be less than in any year since 1895, 
which was the lowest since 1889, according to Mr. 
Waterhouse’s returns to the Conciliation Board. The 
net settling prices (averages) rose from 7/. 6s. 10.51d. 
per ton in January and February, to 8/. 5s. 11.22d. 
per ton in September and October, and then fell to 
81. 5s,.2.48d. per ton in November and December, 
But, then, the price in November and December, 1899, 
was only 6/. 17s. 10.27d. per ton. The report alludes 
to the high dividends of some of the great companies ; 
in one case 50 per cent., as compared with 334 per 
cent. in 1899. Reference is made to the activity in 
the great iron and steel using industries, such as engi- 
neering and allied trades, shipbuilding, and all loco- 
motive and other railway work. In some of these 
there is still a large amount of work on hand. 

As regards wages, the report says: ‘‘ Wages in 
nearly all departments have increased rapidly.” The 
iron and steel workers had, by the sliding scale, 
advances amounting to 174 per cent. in 1900, in 
addition to 12) per cent. obtained in 1899. The 
Consett steelworkers’ wages went up 32! per cent. 
above the lowest point, or 25 per cent. above the 
standard basis. Blast-furnacemen’s rates went up to 
464 above the standard, an advance of 18 per cent. 
lhonstone miners’ wages went up to 51} above the 
standard rate, or an advance of 11} per cent. The 
Durham miners obtained 31} per cent. in 1900, 
carrying the rates to 65 per cent. above the standard 
basis. Those comparisonsare well timed, as a decline 
has set in, the men will see how they have advanced 
with prices, and the figures will help to reconcile 
them to the fall in rates consequent upon the fall in 
prices. 





One very singular affair is reported and commented 
_ in this month’s journal. It appears that some 
of the workmen in a Shropshire firm had been led to 
make an offer to the employers of 10 per cent. reduc- 
tion, at the unofficial suggestion, it is said, of an 





official in the firm. When the offer was made, it was 
refused, because the firm was connected with the 
Midland Wages Board. The Iron and Steel Workers’ 
Union repudiated the action taken, as being in viola- 
tion of the rules and regulations of the Board. Hap- 
pily all ended well. Both parties—the firm and the 
Association—were loyal to the Wages Board, an 
evidence at once of its salutary influence. It is 
pointed out to the men that, however well meant 
their action, the reduction officially made by the 
Board, 74 per cent., was within 24 per cent. of the 
unofficial offer, the former being the regular mode of 
procedure, while the latter was irregular and likely 
to lead to disaster by undermining the influence of 
the Board and destroying all faith in the sliding scale 
arrangement. The matter is to be allowed to drop by 
the Board and Association with a reprimand passed at 
a public meeting of the workmen. 





The report of the Ironfounders for the current month 
is not encouraging from the union’s point of view. It 
tells of a decrease in the balance in hand of 604/. I1ls., 
and of a decrease of members ; side by side there is an 
increase of 58 on the funds. The decrease in funds is 
mainly attributed to the contribution to the Trades 
Federation, and to the increase of unemployed on dona- 
tion benefit ; the latter by reason of holds s and a 
decline in trade. A continuance of this decline is 
anticipated. As regards the number of members on 
the funds, there were 1081 on donation benefit, increase 
of 72; but as against this there were 133 out of work, 
but out of benefit, also a decrease of 14; on sick benefit 
479, decrease three; on superannuation benefit 917, 
increase 11 ; and on dispute benefit six, decrease eight ; 
total on the funds 2616, as against 2558 last month. 
The returns relating to the state of trade are not of so 
agreeable a character as for a long time they have 
been, for in no case is it reported that trade is im- 
proving in any locality. In 92 places, with 12,406 
working members, trade was from very good to mode- 
rate ; last month this description applied to 97 places, 
with 13,791 members. In 35 places with 5824 members, 
trade is described as declining, through the several 
grades down to very bad ; last month this applied to 
29 places with 4556 members. These figures tell their 
own tale of declining trade with the natural sequence 
of an increase of unemployed members. The total cost 
of benefits was equal to about 1l4d. per member per 
week for the four weeks, the cost being 871/. 7s. per 
week. The cash balance in hand was 106,443/. 11s. 7d., 
as compared with 92,541/. 6s. 5d. in February, 1900. 
But at that date the balance was increasing, now it is 
decreasing. The levy of 3d. per member to the Calais 
Laceworkers was carried by an overwhelming majority, 
and 160/. was at once remitted to the strike com- 
mittee. One noticeable indication of the downward 
condition of trade is the decrease in the arrears of 
members ; they begin to perceive that employment is 
growing slacker, and that arrears means suspension of 

nefits, 





The report of the Amalgamated Society of Car- 
penters and Joiners for the current month announces 
that after a considerable experience of improved con- 
ditions of labour in various parts of the country, the 
members are beginning to experience the reverse side 
of reductions in wages, or of attempts thereat. The 
total number of members was 65,385 on the Ist inst. 
Of these 2878 were on unemployed benefit, 1416 on 
sick benefit, and 949: on superannuation benefit. The 
increase of unemployed shows the trend of trade. 
There are three lock-outs reported, in each case be- 
cause the members resisted a reduction in wages. The 
places are Blackpool, St. Anne’s-on-the-Sea, and Glas- 
gow. In the latter district a large number of shops 
are closed against members of the union. Disputes 
also exist at Belfast, Bridlington, Coventry, Cromer, 
and Dover; members are also given to understand 
that at thirteen other towns they are required to see 
the branch secretary before accepting work. As a 
set-off to the more unsettled state of affairs at home, 
members are informed that a prosperous condition 
of trade is reported in the United States, and in 
the Australian Colonies, so that in resisting reduc- 
tions in wages in the United Kingdom they will have 
the support of the countries named. At Halifax the 
members have succeeded in obtaining the employers’ 
signatures to improved working rules, thus ending 
the dispute in that town. At St. Helens the lock- 
out has been withdrawn, and the men have resumed 
work on terms satisfactory to them as regards the 
foreign joinery question. The publication of a list of 
firms supplying such joinery on fair trade terms seems 
to have assisted in promoting a better understanding. 
Employers learn from that list the names of firms 
where joinery can be obtained without causing dis- 
putes as to the fixing thereof. Members are cautioned 
in a kindly way about the new federation, called 
“The Northern Counties Building Trades’ Federa- 
tion,” about which the Amalgamated Society has not 
been consulted. If labour troubles arise by the action 
of that federation, the union cannot be held respon- 
sible for funds to carry on any dispute. 
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The National Union of Boot and Shoe Operatives 
report that trade has improved in some branches, but 
not to the extent expected for the season of the year. 
One feature of general improvement, due to a better 
understanding between employers and workmen in the 
trade, is pointed to with satisfaction, namely, that 
whereas Koomanty employers discharged their em- 
ployés wholesale in slack seasons, now they so arrange 
that the workpeople shall have some work, if possible, by 
si aring the quantity to be done. This system is com- 
mended in the report. Disputes were more frequent 
in the month than for some months past. In one 
place—at Stafford—a dispute arose over the discharge 
of one man; but after some negotiation he was rein- 
stated for a time, the matter being referred to the 
two local secretaries and the employer affected. It 
was simply a case of computation, which will doubt- 
less be arranged mutually. A firm at Manchester 
mg iy a reduction of 3d. per dozen, which the 
men, by sanction of the union, resisted ; some inter- 
views have taken place, but at date of report the case 
was unsettled. The dispute at Barnsley continues, 
but efforts have been made, and are being made, to 
effect a settlement. A dispute at Hackney, in the 
London district, was arranged mutually, after inter- 
views with the employer. Another dispute also 
occurred at a firm close by; this also was settled. 
Reference is made to the spasmodic efforts of the 
Jewish workers in the East of London, arising out 
of the recent revolt of those workers and the efforts 
of the National Union to help them. It seems that 
the workers will not, or do not, persistently co-operate 
to better their condition. They never continue long 
in union, hence they win in a contest now and again, 
and then yield to pressure and undersell each other. 
At Heckmondwike a 


stant friction which has long been productive of dis- 
putes. A serious dispute was threatened, but that is 
now averted. The half-year’s contribution to the 
Trades’ Federation was 1260/. 2s.; for trade purposes, 
4333/. 14s. 2d.—both show a large increase. 





The report of the cotton spinners for the current 
month shows only a decrease of two full members, 
which indicates that arrears are steadily kept down, 
£0 that members shall not be out of benetit. The 
number of unemployed is not large, but the proportion 
is great, 5.16 per cent., as compared with 4 16 last 
month. It was only 5.26 per cent. a year ago, when 
the Glebe Mill dispute was on. The total member- 
ship of all grades is now 14,104, as compared with 
14,150 a month and 13,987 a year ago; showing an 
increase of 117 in the year. There were 38 cases of 
dispute in the month some of them of a complicated 
character ; but the officials of the union and the em- 
ployers effected settlements in all cases without the 
aid of strikes. This is a good record for the month. 
The total number of accidents reported was 37, as 
against 39 last month; in two cases the injured 
persons had to be placed under the special treatment 
of the society’s doctor. Claims for compensation were 
sent to the employers in 22 cases of injured members. 
In one case the insurance company paid 150/. in settle- 
ment of a claim to the widow of the husband on whose 
behalf the claim was made. The other cases came 
before the joint committee, or were settled by the 
firm direct through the officials of the union. The finan- 
cial gain by the society was 1042/. 2s, 1d. in the month. 
All the branches have declared in favour of the super- 
annuation rules. Particulars are given, in brief form, 
of the several disputes in the month. Most of them 
are too technical to be reproduced here, as the public 
generally would scarcely understand the details ; but 
one case may be cited to show how the present method 
of dealing with such disputes works. In one mill five 
pair of twit mules had been slowed in the taking in 
wheels, and the minders employed requested the 
officers of the union to work out the price from the 
information given to them. This was done, and 
the minders showed the same to the manager. He 
refused to pay the list. Thereupon the employers’ 
chairman and the union secretary visited the mill, 
when they found the claim of the workers to be a just 
one. 





_The Monthly Circular of the Durham Miners’ Asso- 
ciation, after paying a tribute to our late Queen 
Victoria, goes on to review her long reign, especially 
from an industrial and social point of view, showin 
the great progress made during the time she occupie 
the Throne. Mr. Wilson, M.P., specially refers to 
the Report of the Royal Commission in 1842, which 
was dealt with in our articles on ‘‘ Mines and Miners” 
in July and August last. The report laments the 
death of Mr. E J. Meynell, County Court Judge, of 
Dutham, who was the chairman of the Joint Com- 
mittee of the Durham Miners’ Asgociation and the 
Employers’ Association. He had been associated with 
the Committee for a quarter of a century. The first 
meeting over which he presided was on September 11, 
1876, being the firat meeting of the Committee in its 
present form. Before that, the entire county was dealt 


piece statement has been mutu- | 
ally arranged, which will, it is hoped, remove the con- | 


| hence. 


| of legislation. 
President of the Board of Trade, the Secretary to the 


with as a whole; then, it was divided into three dis- 
tricts. The last chairman of the Joint Committee for 
the whole county was killed in the great colliery 
explosion near Abbotts Ripton in 1875. Mr. John 
Wilson’s tribute to Mr. Meynell is worthy of the 
writer and of the subject of his eulogy. Having sat 
with him for long years, when the tide was in the 
men’s favour, and also when it went against them, he 
says: ‘‘He was thoroughly impartial. He knew no 
sides. He hated subterfuge and duplicity.” Here was 
a man to act as arbitrator. The above is the tribute 
of the Miners’ secretary: that of the employers corre- 
sponds. Reference is made to the sixteen compensa- 
tion cases in the month—six fatal, and ten non-fatal. 
Two of the fatal, and one non-fatal, cases had to be 
adjourned. In two cases the men’s representatives 
| had to give up the case. In the others, except those 
| adjourned, arrangements were made without litiga- 
| tion. In some paragraphs the case of the eight-hours 
day is referred to, the example of the Lanarkshire 
miners being in point. This section of the Miners’ 
Federation has obtained it by negotiation. In Fife- 
shire the men have worked on the eight-hours system 
for thirty years. The report asks: If done in parts of 
Scotland forming part of the Miners’ Federation, why 
notelsewhere? Durham has long enjoyed the eight 
hours, or less, per day. 








A slightly improved tone has been manifest in the 
engineering industries in Lancashire. Activity is 
fully maintained in the electrical branches, in loco- 
motive and railway work generally, in ordnance con- 
struction and war material. In some special branches 
of machine tool making plenty of work has n 
coming forward, although, it is eaid, the firms are not 
quite so pressed as they were some time ago. In other 
branches the outlook is described as moderate, as, for 
the most part, the orders coming forward are not 
sufficient to replace fully those nearing completion. 
In the iron trade business has been slow, but a better 
tone has prevailed, especially in pig iron, due probably 
to the increasing firmness of warrants. Altogether, 
the prospects do not look gloomy. 

In the Wolverhampton district a quiet tone has pre- 
vailed, the business done being restricted mainly to pre- 
sent requirements. While purchasers are holding back 
in anticipation of still lower rates, manufacturers de- 
clare that the prices offered, and conditions as to 
delivery, render the terms unprofitable, and, therefore, 
the offers are not accepted. Marked bars are reported 
to be in better demand, and there has been a steady 
trade in best sheets, merchant hoops, plates, and fine 
strip. In the engineering and allied trades some 
slackening down is reported, but not seriously. Iron- 
founders report employment to be very good, and some 
other branches are ina like condition. In the hard- 
ware industries there is greater variation, but no very 
serious decline is apparent in these. 


In the Birmingham district the iron and steel trades 
have been quiet, no appreciable change being manifest. 
The — is considerably less than it was some time 
ago, and consumers generally are buying very cau- 
tiously. The engineering and allied trades are less 
active than they were. lIronfounders report employ- 
ment as moderate ; out of nearly 300 union members 
eight of all grades were unemployed. In the other iron, 
steel, and other metal-using industries, the conditions 
vary, but only in exceptional cases can it be said 
that they are depressed. Moderate employment is, 
perhaps, the best description to employ. 


Representatives of the Employers’ Federation in the 
—T! trades and of the Amalgamated Society 
of Engineers held a conference in London, lasting two 
days, during last week. The proceedings were private, 
but the official statement issued to the Press states that 
the proceedings were harmonious in character. Ex- 
planations were given to the employers as to the pro- 

sals of the men, which are to be laid before the 

Ingineering Employers’ Federation. The terms of 
the agreement made three years ago were also dis- 
cussed. A further meeting is to take place a few weeks 





The Parliamentary Committee of the Trades Con- 
gress have been in session, arranging their programme 
Deputations have waited upon the 


Treasury, the Home Secretary, and the Lords of the 
Admiralty. A brief synopsis of the various proposals 
will be given in the next week’s Industrial Notes. 





The conferenco of representatives of eniployers’ 
federations or other associations, and of the work- 

ople’s trade unions in the textile trades is to be 
held on Wednesday, February 20, at the Hotel Metro- 
pole ; the various proposals of the unions will be dis- 
cussed, in so far as legislation is concerned. Members 
of Parliament representing constituencies affected have 
been invited to bo present. Such a conference can- 


in the workpeople’s programme are many and im- 
portant, and they can only be successfully proceeded 
with by mutual arrangement. 


A committee has been appointed by the Government 
to consider the question of the employment of child 
labour during school age, with the view of seeing what 
further can be done in this direction. The members 
of the committee belong to the Home Office Depart- 
ment, the Board of Education, and the Board of Trade. 
It is essentially a departmental committee, with an 
official secretary from the Home Office. The result of 
the inquiry will be watched with interest, as the 
future depends to a great extent upon the education 
of the children of the masses. 





There is another split in the ‘* National Sailors’ and 
Firemen’s Union of Great Britain and Ireland.” The 
South Shields branch, which is the largest now in 
the union, has severed its connection. It is further 
proposed to form a new union to be called the 
‘* National Seamen’s Federated Union.” It is ex- 
pected that other branches on the North-East coast 
will join in the revolt and fall in with the proposal. 
Mr. J. H. Wilson’s experience has been of a stormy 
character. 





Negotiations have been in progress to avert a strike 
at the eight collieries owned by the Bridgewater 
Trustees. Arrangements had been made to hand in 
notices by some 3000 men, but it is hoped that some 
arrangement will be made to avert the closing of the 
collieries. 

The representatives of the miners in the federated 
districts have been meeting in conference to discuss 
the present condition of affairs, and to consider the 
question of the present rates of wages. 

The Warwickshire miners have just had another 
advance of 5 per cent., dating from last week. The 
previous advance took place only a month ago. 

The strike for the eight hours at the Dukinfield 
Collieries collapsed suddenly, the men returning to 
work on the old terms. The strike was not sanctioned 
by the National Miners’ Federation. 

A Conciliation Board has been formed in the 
Somersetshire coalfields, the rules and basis of agree- 
ment being signed. The coalowners’ representatives 
announced a 5 per cent. advance in wages. 

The Durham miners’ wages have been reduced !} 
per cent., to date from the 11th instant. 

The Fife and Kinross miners think that the pro- 
posed reduction in wages should be resisted ; but they 
wisely leave negotiations in the hands of their repre- 
sentatives. The five-days-a-week policy has been 
voted by a large majority. 

The strike of the Calais laceworkers ended last 
week, the workpeople going back on the old terms. 





DurBan.—The estimated expenditure of the Durban 
Town Council for 1901 is 162,449. The revenue of the 
year is estimated at 158,363/. 





Tur Export Mercuant Surprers’ Direcrory ror 
1901.—Meesrs. Dean and Son, Limited, 160a, Fleet- 
street, E.C., send us the ‘‘ Directory of Export Merchant 
Shippers,” which is now in the 36th year of publication. 
There is included an export section which is said to give 
a complete list of exporters in each town in the United 
Kingdom with the names of ports traded with and the 
class of goods shi 3; and in connection with this 
is a classification of goods-and under each head a list of 
the firms associated with them in each town. There is 
also a trades’ mark section and a list of manufacturing 
firms in the export trade. With the directory there is an 
itinerary of London with all the firms arranged accord- 
ing to their addresses. The published price is 17s. 6d. 
The conception is ideal: but noting that inclusion in the 
list of manufacturers and trade marks is dependent upon 
the payment of a few shillings, the representative nature 
of the lists is less certain than would otherwise be the 
case. Many omissions might be indicated from the ex- 
port manufacturers’ section, and still more from the index 
to class of goods shipped, which is not nearly so full as 
the manufacturers’ directory. Thus there are only eight 
boilermakers recorded in Manchester at 849 and five 
at 584, Vickers is not included under ‘‘Gun Manu- 
facturers (Machine),” page 1063; neither Vickers nor 
Armstrong under ‘‘Guns” on page 652, nor Vickers 
under ‘‘ Ordnance ” (page 708). Gas and oil engines are 
not mentioned in ‘‘ Goods Shipped,” but only in the 
Manufacturing Section, and here only two firms are 
included (page 1176) under ‘‘Manch ster. Crossley’s 
name is omitted as a shipper eage 458), and B.S. A. 
Company are omitted from ‘‘ Cycle Fittings and Acces- 


sories” ( 618). Again, in the index of ‘‘Goods 
Shipped ” there are only 13 shipbuilders included ; but 
many more are given in the ‘‘Manufactures List ” 


(page 1260). Yarrow is the only name under “‘ High- 
Speed Shipbuilder ;” and ‘‘ James and George Thomson, 
Limited,” is continued, although the name has for some 
years dropped out of existence. We mention these in- 
accuracies and deficiencies because we approve the idea 
of the book as an important factor in develop’nz cur 


fore'ga trade, but it must be representat.ve in the sence 











not fail to be productive of good. The points ra‘se1 


thas 10 includes the bast of our makers or shippers. 
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OUR CHINESE TRADE. 


Tux chief difficulty in the solution of the problems 
now facing the foreign Powers in China is the want 
of an accurate knowledge of facts and a clear under- 
standing of the Chinese way of looking at things. We 
are too much in the habit of thinking that we can 
impose our ways of thought and action on Eastern 

oples, but this is a very grave mistake, and pro- 
ab y accounts for the majority of the difficulties we 
have had in dealing with them. We cannot, of course, 
enter into a discussion of the psychological questions 
involved, but we can assist in the formation of a correct 
public opinion as to the actual facts by the publication 
of the latest information from authoritative sources. 
This we have done so far as our space will allow, 
but notwithstanding all that has been done by our- 
selves and many others, it is found by those who take 
any interest in the subject that popular knowledge of 
the issues at stake is of the most elementary kind. 

This point was insisted upon at a largely attended 
meeting of merchants and other commercial men, 
held last week in Liverpool, under the auspices of the 
Liverpool Chamber of Commerce, when the Hon. T. H. 
Whitehead delivered an address on the subject of 
expansion of trade with China. As a member of the 
Legislative Council of Hong Kong, and as —— 
spent many years in business in China, My. Whitehe: 
has acquired an intimate knowledge of the Chinese and 
the Chinese officials, and of questions affecting British 
and European interests in China. He stated that the 
markets of the Chinese Empire, many of which in the 
interior are not yet even tapped, provide an outlet 
large enough for the whole world’s surplus products ; 
and he urged upon Chambers of Commerce and the 
responsible leaders of the people that they should lend 
their support towards creating a sound public opinion, 
such as could not fail to influence the Government to 
follow a decided line of action for the protection of 
British interests in the Far East. 

He pointed out that : 


The foreign trade of China has increased from 
41,275,000. in 1870 to 70,000,000/. in 1899, and the share 
of the British Empire in the latter amounts to about 
62 per cent., or 43,000,000/. per annum, while the share 
of all the other countries of the world oe together is only 
38 per cent. of the whole. Should there be no further 
partition of territory, and if the door is still kept wide 
open to the world’s trade on the basis of equal terms for 
al, British commercial interests in the Far East may be 
regarded as only in their infancy compared with the 
dimensions they may assume during the next decade. 
And various causes, political and economical, are at work 
which must before long bring about the development of 
the enormous resources of China according to Western 
methods. Japan in 40 years has emerged from seclusion 
toa marvellous position in the world; and physically 
and mentally the Chinese also are a highly capable 
race. In about 30 years the foreign trade of Japan has 
increased more than twelvefold, while during the same 
period the expansion in China’s foreign trade is less 
than fourfold. Japan and India have a foreign trade of 
1/. 0s. 2d. and 8s. 5d. per head respectively. China has a 
foreign trade of 3s. 6d. per head. If increased to the 
same value per head as in Japan and India, China’s 
foreign trade would have aggregated in 1899 about 
403,000,0007. and 168,000,000. per annum respectively, 
instead of 70,000,0002. For 1899 the revenue collected by 
the Maritime Customs alone amounted to 4,013,000/. on 
a foreign trade of 70,000,000. China’s revenue on this 
increased foreign trade at the present tariff would have 
been 23,000,000/. and 9,600,000/. respectively. Moreover, 
China has within reach a still larger revenue from foreign 
trade, because under certain circumstances trade could 
well afford to pay a substantially larger tariff than the 
present. But, before that can be brought about, likin 
and all inland taxation on merchandise must go. These 
taxes, which are charged by native officials (more or less 
extortionate) at barriers created for the purpose on the 
rivers, canals, &c., have ae trade most seriously, and 
as a quid pro quo or theirabolition the European Powers can 
safely concede to China a substantial increase in the present 
tariff on imports. But it should be distinctly provided 
in a new treaty that one fixed increased ment, in 
place of the present inland taxation, should allow mer- 
chandise to be moved from any part of China to any 
other part of the country or her dependencies, includi 
Manchuria. The revenue from the revised tariff shoul 
be divided proportionately between the Central and Pro- 
vincial Governments, and the new treaty should stipulate 
that the increased tariff shall be collected by the Imperial 
Maritime Customs. This is the only honest department 
of the Chinese Administration, and) its staff contains a 
nucleus of the best material for the ultimate formation of 
a Civil Service for the Chinese Empire. In view of the 
gradual introduction of fiscal reform, &c., and the 
opening up of China’s inland waterways to steam 
navigation, there is reason to hope that, at no 
distant day, the tariff on China’s foreign trade will 
yield an annual revenue of between 19 and 20 millions 
sterling. As to Great Britain’s part in the future, the 
time has come when master and workmen should sink 
their differences at home, and co-operate to meet the 
scientific competition of other nations. The highest 
standard of technical training and commercial education 
ought to be provided in the cities, towns, and industrial 
villages of the country, for unless we qualify for the 
struggle, and use as good weapons as our rivals, British 
commerce may be unable to hold its splendid position in 





the world. Regarding political action, what trade in 
China stands most in need of is a settled Government, 
and this could be secured if Great Britain and Russia 
adopted a common P moor 4 there. <A ge under- 
standing between Russia and England on the Far 
Eastern question is very desirable, inasmuch as Anglo- 
Russian co-operation is a sine qué non for the tran- 
quillity of Asia, and would be the best guarantee for the 
peace of the world. Moreover, in China, there is more 
than room for all. Viceroys and ing Chinese have 
frequently expressed to me their disappointment that 
their Government received so little sympathetic advice 
from the British authorities. They know what we have 
accomplished in India, Burmah, the Malay States, and 
in Egypt, and under judicious guidance they are quite 
competent to follow our example. In China, we are, 
indeed, in urgent need of a special mission headed by a 
British Ambassador of the ability of Lord Cromer, with 
a specially trained staif, composed of educated men or 
officers who have had experience of Orientals. Our Lega- 
tion —- to be permanently strengthened, and should 
have a Commercial Attaché—a competent and experienced 
business man—whose duty it would be to visit the mer- 
chants at the treaty ports from time to time. For years 
British commercial interests have not been attended to 
with alertness, and British representation at the Chinese 
Court has been wholly inadequate, so that our prestige 
has sunk very low. Compared with the enlightened 
action of America and Germany, the attitude of the 
British Government is apathy itself. Our Russian friends 
are the dominant factor in North China, and in the 
settlement of the crisis brought about by the colossal 
ignorance of the counsellors of the Dowager-Empress, yet 

ussia’s commercial interests in China are insignificant. 

Mr. Whitehead dwelt at considerable length on 
recent affairs in China, and expressed the opinion that 
the difficulties had arisen in some measure from foreign 
aggression, and he expressed the hope that the 
European Governments would be moderate and sym- 
pathetic in their dealings with China. He believed 
that if they guaranteed the Emperor’s independence ; 
and allowed him freedom to carry out by degrees the 
moderate reform policy decided upon three years ago, 
the best and most influential classes of Chinese would 
welcome the prospect. He spoke in the highest terms 
of the commercial integrity of the Chinese people, and 
mentioned that the Hong Kong and Shanghai Bank, 
which he represented, had carried on business amount- 
ing to tens of millions of pounds sterling with its 
Chinese constituents without sustaining any loss 
thereby, and generally speaking, that the word of a 
Chinese merchant is as good as his’bond. 





THE PHYSICAL SOCIETY. 

At the annual general meeting of the Physical Society, 
held February 8, Mr. G. Griffith, Vice-President, in the 
chair, the report of the Council was read and adopted. 
Professor Willard Gibbs and Dr. Rudolph Koenig were 
elected to the vacant Honorary Fellowships of the Society. 
The following officers and council were elected for the 
ensuing year: President, Professor S. P. Thompson; 
vice-presidents, members who have filled the office of 
President, Mr. T. H. Blakesley, Mr. C. V. Boys, Pro- 
fessor J. D. Everett, and Mr. J. Walker; secretaries, 
Mr. H. M. Elder and Mr. W. Watson ; foreign secre- 
tary, Dr. R. T. Glazebrook ; treasurer, Professor H. L. 
Callendar ; librarian, Mr. W. Watson; other members 
of the Council, Professor Armstrong, Mr. W. R. Cooper, 
Mr. G. Griffith, Mr. E. H. Griffiths, Dr. R. A. Lehfeldt, 
Mr. 8. Lupton, Professor Perry, Dr. Porter, Mr. W. A. 
Price, and Mr. R. Threlfall. 

Professor 8. P. Thompson then took the chair and 
delivered an address. In opening, the President gave in 
detail the various ways in which the aim of the Physical 
Society, to promote the progress and study of physics, 
has been accomplished during the twenty-six years of the 
Society’s existence. Referring to the election of two Hono- 
rary Fellows, Professor en said they had added 
to their roll two men distinguished in very different walks 
of physics. Professor Willard Gibbs is a United States 
mathematical physicist, whose work on thermodynamics, 
elastic solid theory of light, and other specialised subjects, 
is of the highest order, and is valued for its beauty and 
profundity. Dr. Rudolph Koenig, of Paris, is known as 
a maker of acoustical instruments—of perfect standard 
tuning-forks in particular. He has, however, found time 
to extend the borders of acoustics, and to him we owe the 
manometric flames, the wave syren, and other instruments 
of research. He has also published work on the facts 
about the combinations of pure tones. The President 
appealed to all teachers of physics in the country to make 
use of the Society and give it their active support. Ib 
was mainly in the interest of teachers and students that 
the Society undertook the publication of science abstracts. 
By means of the abstracts teachers have at hand the 
latest information on the subject, and can thus continu- 
ally supplement their text-book knowledge. Every 
teacher from time to time devises new or improved modes 
of “wom J his subject. At the Physical Society the 
Fellows always welcome contributions of this kind, even 
though there may be little of actual novelty in the prin- 
ciples so illustrated. The routine work and administra- 
tive duties of teachers, although hampering their useful- 
ness to science and diminishing their fruitfulness, pre- 
vents their attention, without intermission, to one subject, 
and produces a direction of thought over various domains 
of physics, which is to be welcomed rather than deplored. 
Tt has been the custom for Fellows of the Physical Society 
to bring models to illustrate physical principles. This 
practice of using models is regarded by our Continental 


brethren asa peculiarly English matter, and one that shows 
asort of mental constitution they do not quite understand. 
Models have become a part of our mental furniture. It 
never occurs to us that there is anything unusual in the 
habit. Faraday has used them in connection with the 
electrostatic field surrounding charged bodies. Lord 
Kelvin has made models to convey his ideas of elasticity, 
of the elastic solid theory of matter, and of the constitu- 
tion of matter itself. Maxwell’s models of heterogeneous 
dielectrics and the mutual induction between two cir- 
cuits are well known. These models are useful for 
teaching purposes, and for enabling one to grasp that 
which in its nature is abstract by contemplating the re- 
resentation of it, or its analogue, in the concrete. The 
rench physicist cannot understand a complicated pheno- 
menon until he has reduced it to a mathematical equa- 
tion. The British physicist must construct a model which 
will produce mechanically the analogous operation. 
Both methods are right, but judging by their fruitfulness, 
the method of Faraday has advantages over that of 
Poisson. Referring to the New Teaching University of 
London, the President said that now was the time for 
Fellows to offer suggestions for the teaching of ~ hi'g 

An ordinary meeting of the Society was then held. 

A So on ‘‘A Mica Echelon Grating,” pf Professor 
R. W. Wood, was read by Mr. Watson, This grating 
occupies a position midway between an ordinary grating 
and an echelon with thick plates. A number of sheets 
of mica were examined with the interferometer, and 
one selected over a considerable portion of which the 
fringes were straight and unbroken. This portion 
was marked off and cut up into rectangles. The 
mica was about 0.05 millimetre thick and the re- 
tardation of one of the rectangles was found to be 
fifty wave lengths for sodium light. Nine of these rect- 
angles were used to form the grating, and they were put 
in position under a microscope and cemented together at 
the edges with sealing wax. The grating space was 0.5 
millimetre. The battery was mounted on a square of 
cardboard over a rectangular opening of the same size, a 
clear space 0.5 millimetre wide being left to serve as the 
first grating line of zero retardation. The number of 
lines was, therefore, ten. The re-solution of the sodium 
lines was beyond the power of the instrument, but the 

ellow mercury lines were easily separated. The distance 

tween the lines was one-third of the distance between 
the spectra. For the sake of comparison, a grating of 
the same spacing and number of lines was ruled on a piece 
of smoked glass, and it was found that in the first order 
the grating was unable to separate the extreme red and 
blue ends of the spectrum. The Zeeman effect can be 
shown with an echelon made of four interferometer 
> the light being the green rays from a mercury 
tu 


The Society then adjourned until February 22. 





GEODESY.* 
By Witrrip Arry, B.A., M. Inst. C.E. 


I HAVE undertaken to give a lecture on geodesy, and 
I need hardly say that I shall not occupy your time. on 
details with which you are all familiar. But I propose 
to run through the subject so far as time will allow, and 
to deal with some special points to which, in my opinion, 
your attention and study may be usefully directed. 
will commence my lecture with some remarks on levelling. 

I believe that few surveyors take the trouble to ascer- 
tain the value of one of the divisions marked on the 
spirit-level of their instrument; and yet, without this 
knowledge, the surveyor cannot tell to what degree of 
accuracy he is working, for the bubble is rarely exactly 
central in its tube. Now, with ordinary levels in England, 
‘1, in. run of the bubble corresponds to an angle of tilt of 
the telescope of about 5 seconds. And there is a very 
useful practical rule which you will do well to commit to 
memory, viz., that 1 second of arc is the angle subtended 
by about ,‘, in. at a mile, so that 5 seconds corresponds 
to }; in. at a mile, or {3 in. = 0.0156 ft. at 10 chains. And, 
therefore, if the bubble is ,', in. out of the centre of its 
run, there will be an error in a 10-chain read of 
0.0156 ft. This example will show you how to com- 
pute errors arising from this cause. It is extremely 
valuable not only in levelling, but in all operations 
where a final result is obtained by a long series of 
similar observations, to be possessed of the law of probable 
errors. This law is fortunately very simple. It was first 
investigated by La Place, and is to the following effect: 
If the probable error of a single observation be repre- 
sented by + p, and the probable error of the sum of n 
similar observation be + P, then P = ./n x p. Thus, if 
the probable error of a certain observer in reading a level 
staff at 5 chains distance be + 0.005 ft., the probable error 
at the end of 1 mile of levelling (which contains 16 such 
distances ) conducted throughout by 5-chain reads would 
be + \/16 x 0,005 = +4 x 0.005=+ 0.02 ft. It must 
not be thought that there is anything uncertain or hypo- 
thetical in probable errors or in the above formula ; the 
formula is just as correct as any formula in mechanics 
which assumes that certain defined conditions are always 
observed. 

The conclusions that may be deduced from the formula 
P = \ n X pare most important in levelling operations. 
Thus, if it be desired to know whether it is most accurate 
to level a line by 5-chain reads or by 10-chain reads, it is 
certain that with ordinary levels the probable error of a 
10-chain read is much larger than the probable error of a 
5-chain read, and it would probably not be far wrong to 
assume them at + 0.005 ft. and + 0.01 ft. respectively. In 
a mile there would be sixteen of the 5-chain reads and 
eight of the 10-chain reads, so the probable error at the 
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end of the mile when levelled with 5-chain reads would 
be ./16 x 0.005 = 0.020, and when levelled with 10-chain 
reads would be 4/8 x 0.01 = 2.83 x 0.01 = 0.028. The 
conclusion is that it is most accurate to level by 
5-chain reads, and it may be laid down as a general rule 
that reads of a moderate length will = a@ more accurate 
final result than reads of an extreme length. Again, it is 
not infrequently desirable to determine the difference of 
level of two points a long distance apart to a high degree 
of accuracy. By the application of the rule already given a 
surveyor can say at once whether he can rely on a single 
line of levels to give the required degree of accuracy. 
For he will know his probable error in a 5-chain read, 
and with the known distance he can say what the pro- 
bable error of his final result will be. If he finds that a 
single line of levels cannot be relied on to give the re- 
quired accuracy, he must level the line more than once. 
And, to know how often it is necessary to level the line, 
he must have recourse to a formula which is an extension 
of the one already given, and is to the following effect: 
That when there are n different and independent mea- 
sures of the same physical quantity, in every one of which 
the probable error is p, the probable error of the mean of 


the m measures = 1 x p, from which it is seen that by 


successive levellings of the line the actual and correct 
result may be approximated to with any required degree of 
accuracy. In all surveying operations a good knowledge of 
physics and meteorology is very valuable. This is 
especially the case in levelling by barometer. 

evelling by barometer is not so accurate as staff- 
levelling, the chief cause of error and uncertainty being 
the accidental fluctuations of the atmospheric pressure, 
but useful work can be done with it when the weather is 
very steady. In England the only reliable method of 
levelling with the barometer is pe to use two baro- 
meters, leaving one to be read throughout the day at the 
point of starting for each day’s work, or to use one baro- 
meter and to return to the starting-point and read the 
barometer at the end of each day’s work. With a good 
mountain barometer the height of a mountain can be ob- 
tained well and conveniently by reading the barometer 
and thermometer at the bottom of the hill and at a few 
points between the bottom and top, and then to return 
the same way and read again at the same points in the 
reverse order. In tropical countries, at certain times in 
the year, the atmospheric pressure is extremely steady, 
and this circumstance is very favourable to the use of the 
barometer for levelling. 

But it so happens that in these countries the diurnal 
variation of the atmospheric pressure is large, the range 
of it during the day being |}, in. of mercury or more. So 
that for levelling with the barometer it would be neces- 
sary to ascertain by experiment the law and amount of 
the diurnal variation, and to apply a proper correction to 
the readings according to the time of day when they 
were taken. This diurnal variation is very interesting. 
It is due to the alternate heating and cooling of the 
earth’s surface and of the mass of air surrounding it, 
and is very regular inits action. Whenon the Upper Nile 
a few years ago, I took hourly readings of the barometer 
for three days and nights continuously, and the results 
showed extremely well-defined maxima and minima, viz.: 


Minimum (at about) ... 3.30 a.m 
Maximum ; : 9.30 ,, 
Minimum 4.30 p.m 
Maximum 10°; 


During this time the lowest reading was 29.521 in., and 
the highest was 29.682 in. In England the diurnal varia- 
tion is small, its range is about 0.025 in., and it is wholly 
swallowed up by the accidental variations. It must be 
remembered that ,', in. of mercury corresponds to about 
80 ft. of height. 

The ascertaining of heights by means of the tempera- 
ture at which water boils is affected by the same causes 
as levelling by barometer, as also by difficulties connected 
with the seeing the thermometer to a sufficient degree 
of accuracy. 

For the standard levelling of countries and the estab- 
lishment of standard bench-marks, the best method is to 
proceed by closed polygons of levelled lines. When a 
polygon is closed there will always be a closing error, far 
too large to be neglected, and the question then arises 
how this closing error is to be dispersed among the diffe- 
rent lines of the polygon. After taking due account of 
the nature of the ground at different parts of the polygon, 
the levels of the points forming the corners of the polygon 
may be adjusted by the method of ‘‘least squares,” which 
is the most accurate and scientific method. But the 
labour and cost and delay of this method is very great, 
and I think that the most practical method is to re-level 
the lines, or some of them, till the closing error is reduced 
to a very small thing, and then todisperse it among the 
lines of the polygon according to the lengths of the lines 
and the coefficients due to their several characters. This 
can easily be done, and the adjustment of the levels of 
the polygon can be effected with quite sufficient accuracy. 
When the results of the levelling of adjacent polygons 
are to hand, it will be necessary to re-adjust the levels 
of the first polygon. But the quantities to be adjusted 
will be very snail, and simple methods will suffice for the 
purpose, 

T will now pass to the theodolite work and the 
surveying of countries. But before doing so I would 
like to urge upon the students the great advantage, 
amounting almost to a necessity, of a good sound know- 
ledge of geometrical optics. It is necessary to have this 
knowledge for the intelligent use of the telescopes, an 
especially of the telesco used for tacheometers, of 
microsco) sextants, and other optical instruments, and 


for ag | with problems that involve atmospheric re- 
fraction. It 


comes in perpetually. 








The only point to which I shall refer, in connection 
with the construction of ordinary theodolite, is the 
practice of reading the circle at points opposite to one 
another, and I do this only because I think that some of 
the students may not clearly understand the reason of it. 
The object of it is to eliminate any error which would 
arise from the centre of rotation of the circle not being 
exactly the centre of the graduation. And the problem 
will be found investigated in elementary works on 
astronomy, where it is shown that the mean of the deter- 
minations of an angle by the two opposite microscopes is 
the true value of the angle, although the centre of motion 
does not coincide with the centre of graduation. To 
obtain the great accuracy required on large and important 
triangulations, six microscopes are arranged to read the 
azimuth circle, and each of these is read for every angle 
measured. In all large surveys it is necessary to in 
by measuring a base-line 2 or 3 miles in length with 
a accuracy. The bars used for the purpose must 

constantly compared with standard bara. The 
methods adopted in different surveys are most ingeni- 
ous, and will be found detailed in Clarke’s ‘‘ Geodesy,” 
and other works. Perhaps the most original bar is the 
compensated bar invented by Colonel Colby, and used to 
measure most of the bases in the Indian Triangulation. 
It is a compound bar, designed to give a constant length 
at all temperatures. It is formed of two bars, one 
of iron and the other of brass, so arranged as to take ad- 
vantage of the different coefficients of expansion of these 
two metals. The two bars are united at their enda by 
tongues of metal, and the distance between two dots, one 
near the end of one of the tongues and one near the end 
of the other, remains invariable at all temperatures. By 
careful attention to all possible causes of error, and by 
measuring the bases two or three times over, a base can be 
measured to one or two millionths of its length. Inci- 
dentally I may mention that an accuracy of one or two 
millionths of the whole seems to be about as great a 
degree of accuracy as can be attained by human powers 
and human workmanship. Thus standard bars can be 
measured and compared to about that degree, bases mea- 
sured to about that degree, angles measured to about that 
degree by the best theodolites, and finally weighing can 
be effected to about that degree by balances of the highest 
accuracy and precision. 

In conducting an im 
trouble should be spar 


rtant triangulation no time or 
in measuring the angles to the 
highest degree of accuracy. All the angles of every 
triangle should be Resco | and the total error dispersed 
among the angles by the method of ‘‘least squares,” so 
that every triangle is figurally correct. When this has 
been thoroughly done the closing errors at different points 
of the survey will be extremely small. But they must be 
— ——- triangles, and the most accurate way 
of doing this is by the method of ‘‘least squares.” The 
labour and cost of this method is enormous, but it was 
faced in the Indian Triangulation. Out of 1650 corrections 
to ——— which were simultaneously computed, 1511 were 
less than ;4; second, and the rest were also very small. It 
would seem that in general a sufficient degree of accuracy 
in the disposal of the errors could be arrived at by less 
elaborate methods than that of ‘‘ least squares.” 

The size of the triangles in a survey must depend upon 
the nature of the ground. In flat countries the sides 
would not be more than 5 or 6 miles long. But in 
mountainous country the sides may be of great length. 
In the English survey the longest line is that from Slieve 
Donard to Sca Fell, 111 miles. But in connecting the 
triangulation system of Spain and Algiers, the lines that 
span the Mediterranean were 170 miles long, as far as from 

ondon to Manchester. This remarkable operation was 
effected in 1879. The stations on the Spanish side were 
on mountains, about 11,000 ft. and 7000 ft. high, and those 
on the Algerian side were on mountains about 4000 ft. 
and 2000 ft. high. The chief difficulty was to obtain a 
signal that would be clearly visible at such great dis- 
tances, and when the line of vision would pass but a short 
distance over the sea. This was effected by conveying to 
the tops of the mountains a 6 horse-power steam engine, 
with a dynamo and apparatus for producing an electric 
signal light. All the water and fuel, as well as the in- 
struments and necessary equipment of a party of sur- 
veyors for two months, had to be transported to the tops 
of the mountains mentioned above with the greatest dif- 
ficulty. The whole was ready on August 20, but by 
reason of haze and adverse atmospheric conditions it was 
not till September 9 that the electric lights on the 
Spanish mountains were seen from the Algerian stations. 
The appearance of the light was described as similar to 
that of a star of the first magnitude rising out of the sea. 
A continuous triangulation now extends from the Shet- 
land Islands into Africa. 

All the measured bases of a triangulation survey must 
be reduced to the sea-level, and it is therefore necessary 
to know the heights of the stations above the sea. In 
countries where the heights have been determined by 
spirit-levelling, these — are, of course, adopted, but 
in most large countries the heights are not known, and it 
is necessary to get as good an approximation as possible 
by means of reciprocal vertical angles taken as nearly as 
possible at the same time from the two stations whose 
difference of height is required. So far as the angular 
measurement is concerned, this could be determined with 
considerable accuracy, but unfortunately the effect of 
refraction is both large and irregular. It varies very 
considerably, according to the state of the atmosphere, 
and is very different for rays that cross the sea and for 
those that are inland. In general the refraction amounts 


d | to about one-twelfth of the contained angle, i.¢., the angle 


subtended at thecentre of the earth by the distance between 
the stations, and the variation or uncertainty of the re- 
fraction may be assumed to lie between one-tenth and 
one-twelfth of the contained angle. It may be shown 





that the error in the height corresponding to the uncer- 
tainty of the refraction varies as x2, where x is the dis- 
tance between the stations. Therefore this method of 
determining heights is much more accurate for short 
distances than for long ones. Thus, if the computed 
error for a distance between the stations of 10 miles 
were 2 ft., the error for a distance of 40 miles would be 
16 ft. x 2 ft. = 32 ft., and in all matters relating to this 
method of determining heights a good knowl of the 
optical effect of refraction 1s very necessary. Ifh be the 
height in feet of the eye of a person above the sea level, 
and n be the distance in miles to the sea horizon, then, 
so far as the size of the globe is concerned, the formula 
h = 3 n® is approximately correct, but when refraction is 
taken into account, which is, of course, the practical case, 
then h = ,°, n? is the approximate formula. 

All the operations relating to the reduction of the 
observations on a high-class survey require considerable 
mathematical knowledge and a certain amount of astrono- 
mical knowledge. They will be found very completely 
set out in Yolland’s ‘‘ Geodesy,” Clarke’s ‘‘ lesy,” the 
volumes of the Great Indian Triangulation, and various 
other books, and I shall not refer further to them, be- 
cause they refer to a special branch of engineering, and 
are nob so necessary to surveyors in general as are the 
more rough-and- y methods of tacheometry, and I 
propose now to pass to some remarks on tacheometers. 

Until recent times the locating of points on the earth’s 
surface with reference to one another was effected by a 
theodolite and a level. The theodolite was used in con- 
junction with a chain to determine the positions on plan, 
and the level to determine the positions vertically. The 
horizontal or azimuth circle of the theodolite alone was 
used. ‘The vertical circle, with which all theodolites were 
provided, was treated as an ornamental appendage, was 
very rarely used, and was generally very much out of 
order; but when it occurred to people that by means of 
vertical angles, not only levels, but distances, could be 
accurately measured, and that in consequence the chain 
and levelling instrument could be dispensed with, the 
vertical circle sprang into great importance. It was 
speedily found that in rough ground the distances were 
more accurately determined by the new method than b: 
chaining them, and many more points were survey 
than formerly by reason of the comparative ease of the 
method. From the rapidity with which points are located 
by the modern system it has received the name of tacheo- 
metry. 

The simplest form of tacheometer is an ordinary theo- 
dolite without additions of any kind, the horizontal and 
vertical distances of a staff from the telescope being 
obtained from the angles of elevation or depression from 
the horizontal of two well-defined lines on the face of the 
staff and the known distance between them, the staff 
being held vertically. Ifaand § be the vertical angles 
of the upper and lower lines respectively, and s be the 
distance between them, then the horizontal and vertical 


dista f the 1 li OS a a A 
istance of the lower a nt 
and with a table of natural tangents 


these distances can be readily computed. This is an 
excellent method. No special instrument is required. 
The two lines on the staff can be bisected at long distances, 
and there is very little room for mistakes, A certain 
amount of reduction work is of course ee 

Since the formule just obtained involve only the tan- 

mts of the vertical =<, they readily suggested 
fickhold’s omnimeter, in which the vertical circle is dis- 

nsed with, and a saving of reduction work is effected 

y reading, not the vertical angles themselves, but the 
tangents of the angles. This is done by fixing a finely- 
divided scale on the upper horizontal plate of the theo- 
dolite, which is read by a microscope attached to the 
telescope at its axis of rotation and rotating with it. Ib 
will be seen from the diagram, Fig. 1, that the scale is 
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tangent to the circle of rotation of the microscope, and 
the readings of the scale will be the tangents of the 
angies of elevation of the two well-defined lines on the 
staff. Thus the tangents and the differences of the tan- 
—_ -~ a = the scale —— * 

n the -Hager tacheogra e tangents are 
read, not heclenalie: but vorteal , and the arrange- 
ment of the instrument, which is extremely skilful and 
ingenious, is as follows: In the diagram, Fig. 2, let O be 
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the axis of rotation of the telescope, and m n a vertical 
scale graduated in divisions, of which O o contains one 
hundred. Let p be a well-defined zero division on the 
staff which is held vertically, and suppose that the 
staff is graduated in centimetres. Direct the telescope to 
pand take the reading ov on the scale. Suppose that 


ov = 26.4 divisions, then tan p O M = 7&4 = 0,964. Now 


lower the telescope through a known vertical distance v t 
on the scale, of say one division or ;}; part of Oo, and 
take the reading on the staff at g. Suppose that 
pq = 112.5 centimetres, then from similar triangles, 
since vt is y},;0f Oo, pg is ,4, OM, and OM = 112.5 
metres. And pM = tan p OM = 112.5 x 0.264 
= 29.7 metres. From this it will be seen that the tan: 
pOM and the horizontal distance O M are read directly 
without any computation, and that the only arithmetical 
work in the reduction is the multiplying of 112.5 by 0.264 
to obtain the vertical height p M. 

In the subtense theodolite designed by Colonel Walker 
the object viewed is a pole which is held at right angles 
to the direction of the observer, and preferably hori- 
zontal. The distance of the pole from the instrument is 
inferred from the measurement of the image of the pole 
by two micrometers, part of the image being measured 
by one of the micrometers, and the rest of it by the 
other. It will be found by an optical investigation that 
the distance d of the pole is given by the expression 
a= (D—S)ab . ¢ in which D, a, b are constants con- 

mb+na 

nected with the determination of the values of the divi- 
sions on the micrometer heads, f is the focal length of the 
object-glass, and m and nm are the readings of the two 
micrometers when measuring the image of the pole held 
at distance d from the instrument. Thus the inclined 
distance of the pole is readily computed, and the hori- 
zontal and vertical distances will be d cosa and d sina 
respectively, a being the angle of elevation or depression 
from the horizontal. 

The simplest form of tacheometer, in which the distance 
of a staff from the instrument is inferred from the read- 
ings of the image of the staff by two fixed wires in the 
a of the telescope, is that known as Reichen- 
bach’s. In the diagram, Fig. 3, the image of the staff 
8, T is formed by the ye oe at H K, and if i be 
the height of the image, and f be the focal length of the 
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object-glass, it may be shown by a simple optical investi- 
gation that i = f tan ¢, ® being the angle which 8S T 
subtends at a —¢) F, which is at a distance f in front 
of the an. And from this formula it follows 
immediately that the distance of the staff from F will be 
proportional to the reading afforded by a fixed wire of 
the diaph , and can be immediately inferred from 
the reading if the staff be properly and suitably graduated. 
If the distance of S T from O, the centre of rotation of 
the telescope is required, as is usually the case, and 
O A = ¢, &@ quantity f + c must be added to every 
distance from F obtained as above. 

If the point T be above or below the horizontal through 
O, as will generally be the case, and the staff is held 
vertically, the distance of the staff from F as inferred from 
the reading will be too great, because the reading is too 
great in consequence of the inclined direction in which 
the staff is viewed. Leta be the angle of elevation or 
depression of the point T, and let d be the distance of T 
from F as inferred from the reading. Then it can be 
easily shown that the true distance of from F is d cos a. 
and the true distance of T from O isd cosa + (f + c), 
From whence it follows that the horizontal and vertical 
distances of T from O are respectively {dcos a+(f+t c)} 
cos a and {d cosa + (f+ )} sina. Thus there is a con- 
siderable amount of reduction work in surveying with 
Reichenbach’s tacheometer. 

In order to get rid of the (f + c) part of the reduction 
work M Porro added to Reichenbach’s tacheometer a lens 
which he called an Anallattic lens, which has the desired 
effect. In this tacheometer, the arrangement of which 
is seen in the diagram, Fig. 4, the image of the staff 
ST would have been formed by the object-glass alone at 
H, but the rays, after passing through the object-glass 
are received by the Anallattic lens, and are refracted by 
itso as to form the image at K. It may be shown by an 
optical investigation that if the Anallattic lens be ground 


to a focal length f, such that f, = : (c + fi) — ¢, then? 
1 


= 4 (f, +c) tan @, in which formule f, and f, are the 


1 
focal lengths of the object-glass and Anallattic lens re- 
spectively, AB = d, AO =c, and ¢is the angle subtended 
by the staff ST at the point O. And, as before, it follows 
from the equation for?¢ that the distance of the staff 





from the point O is proportional to the reading afforded 
bya fixed wire at the diaphragm, and can be deduced imme- 
diately from the reading if the staff be suitably graduated. 
There is still some work of reduction to be done, for the 
Anallattic lens only gets rid of the (f + ¢) in Reichen- 
bach’s arrangement, and, as before, if the staff be held 
vertically and a be the angle of elevation of the point T, 
and d the inclined distance OT as inferred from the 
reading of the staff. then the horizontal and vertical dis- 
tances of T from O will be d cos 2a and d cos @ sin a 
respectively. 

The Wagner-Fennel tacheometer was arranged to get 
rid of all arithmetical reductions, and to book at once 
from inspection the horizontal and vertical distances. 
To do this three scales are provided, and are arranged ia 
the manner of a vertical right-angled triangle to read 
respectively the inclined distance and the horizontal and 
vertical distances. But it is necessary that the staff 
should be held inclined at right angles to the direction in 
which it is viewed by the telescope, and this is not so 
simple a matter as holding the staff vertical. The inclined 
distance of the staff from the axis of rotation of the tele- 
scope is read by means of Porro’s arrangement, and this 
distancs is set off on the inclined scale in terms of the 
divisions of that scale. The vertical scale is moved up 
to the division set off on the inclined scale, and the corre- 
sponding horizontal and vertical distances are read from 
the horizontal and vertical scales, which are divided simi- 
larly to the inclined scale. The arrangement of the 
scales is naturally somewhat elaborate. 

In the foregoing account I have endeavoured to de- 
scribe shortly in a sort of connected series the tacheo- 
meters that are best known. Good work can be done with 
all of them, and in general a surveyor will do better work 
with an instrument that he has been trained and accus- 
tomed to use than with another instrument, however, 
accurate and skilfully designed, with which he is com- 
paratively unacquainted. eS 

On the motion of the Chairman, Sir Alexander Binnie 
(Member of Council), a vote of thanks was accorded to 
the lecturer. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 2od inst., Messrs. William Gray and 
Co., Limited, sent to sea the large steel screw steamer 
Louise Roth, which they have built for the Roth Steam 
Shipping Company, Paris. She has been built to Lloyd’s 
highest class. Her length is 341 ft. ; breadth, 47 ft. ; and 
depth, 27 ft. 4 in. The engines have cylinders 25 in., 
40 in., and 65 in. in diameter, with a piston stroke of 
42 in., and are supplied with steam by two large boilers 
working at a pressure of 160 lb. per square inch. The 
trial was entirely satisfactory, the vessel proceeding on 
its conclusion to Cardiff to load. 





Ono Monday afternoon, the 4th inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby Shipbuild- 
ing _ Thornaby-on-Tees, the s.3. Heathburn, a large 
steel screw steamer of the following dimensions, viz., 
372 ft. oo by 30 ft. 1Lin. depth moulded. She is of the 
spar-deck type, to Lloyd’s highest class, and has topgal- 
lant forecastle, long = and full poop, water ballast 
in double bottom fore-and-aft, and in peaks. She is con- 
structed to carry 7100 tons deadweight, and has a bulk 
capacity of 8500 tons. The machinery has been con- 
structed by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, the cylinders being 25 in., 
42 in., and 63 in. in diameter by 46 in. stroke, with three 
large steel boilers working at 180 lb. pressure. The 
vessel has been built to the order of Messrs. Deas, Foster, 
and Co., London, under the superintendence of Mr. John 
Scott, of Cardiff. 


On Tuesday, the 5th inst., there was launched from 
the yard of the Tyne Iron Ship Building Company, 
Limited, of Willington-Quay-on-Tyne, a steel screw 
steamer built to the order of Messrs. John Ruthen and 
Co., of Cardiif, and of the following dimensions, viz.: 
Length, 335 ft.; breadth, 48 ft.; depth, 27 ft. 3in. The 
engines, which are to be supplied by the North-Eastern 
Marine ne Omens, Limited, are of the triple- 
expansion type, having cylinders 24 in., 39 in., and 66 in. 
- 7 pa y a 45 in. stroke, and working at a pressure 
of 160 Ib, 


There was launched on Tuesday, the 5th inst., from the 
Grangemouth Yard of the Grangemouth and Greenock 
Dockyard Company a steel screw steamer, built to the 
order of London owners for general cargo trade. The 
dimensions of the vessel are 245 ft. between perpendicu- 
lars, 36 ft. beam, and 18 ft. moulded depth, and she is 
designed to carry a total deadweight of 2300 tons on a 
light draught. Machinery will be supplied by Messrs. 
W. V. V. Lidgerwood and Co., of Coatbridge. The 
vessel was named Rollesby Broad. 


There was launched on Tuesday, the 5th inst., by Messrs. 
Wm. Beardmore and Co. (late R. Napier and Sons), Govan, 
Glasgow, one of the finest screw steamers yet built for 
the River Plate trade. Her dimensions are 400 ft. ps ded 
50 ft. broad by 29 ft. 6in. deep, with a tonnage of about 
7000. This fine vessel, named the Highland Brigade, has 
been constructed to the order of Messrs. H. and W. 
Neleon, Liverpool, for the further development of their 
large and increasing trade to the Argentine. In addition 
to the extensive cattle-carrying qualities a considerable 
portion of the vessel has been insulated, allowing a capa- 
city for about 80,000 carcases of mutton. The refrigerat- 
ing machinery is on the ammonia principle, situated on 
the main deck immediately abaft the engine-room, and is 
supplied by rs. Linde and Co., of London. Some 








idea of the extent and the capacity of the insulated 





chambers may be formed when it is considered that the 
brine pipes in the vessel alone would reach close on nine 
miles if placed end toend. The machinery, which is on 
the single-screw principle, consists of triple-expansion 
engines, which, together with the boilers, were con- 
structed at the builders’ Lancefield Engine Works. There 
are three cylinders 30 in., 50 in., and 80 in. in diameter, 
working on three cranks, each 64 in. stroke. Steam is 
generated in four single ended boilers, having twelve 
furnaces, worked under Howden’s forced draught, all 
with a working pressure of 200 Ib. per square incb, and 
they are expected to maintain a speed of 13 to 14 knots. 


The screw steamer Glenroy, built by the London and 
Glasgow Engineering and Shipbuilding Company, Li- 
mited. for Messrs. M‘Gregor, Gow, and Co.’s well-known 
Glen Line, went on her official trial on Tuesday, the 5th 
inst., on the Firth of Clyde. For a trial trip the weather 
was far from pleasant, the most of the time being spent in 
a snowstorm. Notwithstanding, the trials were got 
through in a very satisfactory manner, a speed of 134 knots 
being easily maintained between the Cloch and Cumbrae 
lights. The vessel is 400 ft. between perpendiculars, 
49 ft. broad by 31 ft. deep moulded, and is designed to 
carry 7100 tons deadweight. The engines are of the 
triple-expansion type, having cylinders 29 in., 47 in., and 
76 in, by 48 in. stroke, fitted with all the latest improve- 
ments. 





The s.s. Cheltenham, built by Messrs. William Dox- 
ford and Sons, Limited, on their well-known turret-deck 
principle, to the order of Measrs, braith, Pembroke, 
and Co., of London, was successfully launched from the 
builders’ yard on Wednesday, the 6th inst. During con- 
struction the vessel has been superintended by Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 

ool, and is oF the following dimensions: 342 ft. 3 in. 
ong, 46 ft. 6 in. extreme breadth, and 27 ft. 54 in. depth 
moulded, having a carrying capacity of about 6000 tons 
deadweight. The machinery is also constructed in the 
builders’ engine works, and the engines have cylinders 
24hin., 40 in., and 664 in., with a stroke of 42 in., and 
are supplied with steam from two single-ended boilers of 
large capacity and 180 lb. pressure. 





Ipswich.—The Ipswich Dock Commissioners have, by 
a considerable majority, sanctioned a scheme of dock im- 
provements, including the formation of a tramway, and 
a deep-water quay. The approximate cost of the works 
contemplated is 50,0007. 


GERMAN CoaL-Mrininc.—The great progress made by 
German coal-mining is forcibly illustrated by the fact 
that the deliveries from the three principal producing 
districts in the first 11 months of last year were 68,608,770 
tons, as compared with 64,065,250 tons in the correspond- 
ing period of 1899; 59,328,570 tons in the corresponding 
period of 1898; 55,653,370 tons in the corresponding period 
of 1897 ; and 52,789,500 tons in the corresponding period 
of 1896. 








Our Locomotive Exprorts.—The value of the locomo- 
tives exported from the United Kingdom in January 
was 131,818/., as compared with 146,107/. in January, 
1900, and 91,4437. in January, 1899. The best external 
markets for our locomotives continue to be British South 
Africa, British India, and Australasia. The value of the 
engines shipped to these dependencies during the first 
month of the last three years was as follows: 

January, January, January, 
1899. 1900. 1901. 


British South Africa 2,660 26,106 4,070 
British India 45,689 40,381 40,724 
Australasia 5,772 33,083 7,477 


British locomotives were also exported in January to 
South America to the extent of 19,2967, as compared 
with 31,2877. in January, 1900, and 11,0187. in January, 
1899 ; and Spain, to the value of 3771/., as compared with 
5385/.; and 9778/., respectively. Our locomotives have 
now to contend upon the South African and Australasian 
markets with Baldwin and other American engines. 





Our Rais ABRoaD.—The exports of rails from the 
United Kingdom in January were 29,887 tons, as com- 
pared with 40,851 tons in J aes, SS and 32,870 tons 
in January, 1899. The new year thus commenced in 
an indifferent fashion. The exports to the principal rail- 
consuming colonies and countries compared as follows 
with the shipments made in the corresponding months of 
the two previous years : 

January, January, January, 
1899. 1900. 1901. 


tons tons tons 
in moe 3 
Egypt.. k 
ae 4 nil 1,629 
Brazil .. 1,046 2,695 813 
Argentina .. e 68 8,659 5,805 
British South Africa 605 9,213 6,195 
British India : 20,409 8,028  —- 9,693 
Australasia .. 4,187 5,058 7,828 
The decline in the shipments to Egypt is very disap- 
pointing, and may be regarded as an cation that rail- 


way construction has experienced a check in that quarter. 
The considerable shipment of rails made to Argentina in 
January is explained by the fairly satisfactory condition 
of the Argentine railway interest. The Australian de- 
mand was pretty in January : the Indian left some- 
thing to be desired. The value of the rails ex from 
the United Kingdom in January was 211,254/.. as com- 
pared with 241.4932. in January, 1900, and 165,615/. in 
January, 1899, 
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Comrie By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE AOTS 1883—1888, 
The number of views given in the Specification Drawings is stated 
Where inventions are communicated from abroad, the Names, éc., 


of the Communicators are given in italics. 

One Seas See aoe Fane Sale 
ranch, 25, ——— Buildings, lane, W.C., at 
the uniform of 8d. 
date of advertisement of the oy & complete 


atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months 
ster he ine Of g Seesin ie aa 
we no v7) of a 
Patent on any of the g mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,556. M. W. Hanks, Pittsburg, Pa.,U.S.A. Nernst 
Conductor Terminals, [14 Figs.] June 26, 1900.—Electro- 
lytic glow-lamp conductors are made with ends enlarged or 
hardened by fusion. A bead of platinum is socketed in each end 

















fig 1. igs. 
— Cio 
Fig. . Fig ¢. 
d 
c — + 
01556) 


and fused in _ by the arc or oxyhydrogen flame, and into 
these beads, while still molten, the leads are thrust. Lugs, by 
means of which support may be afforded the filaments, are fused 
into them when they are of such length as to render such a pro- 
vision of value. (Accepted January 9, 1901.) 


25,186. G. Marconi and the Wireless Telegraph 
d Signal Company, Limited, London. Receiver 

Signals, [3 Figs.) December 19, 1899.—When 
inductional apparatus is en pa to transform received Hertzian 
signalling impulses it would appear that, according to this inven- 
tion, the secondary winding or windings comprise two portions 
so connected that they occupy tions in the circuit between 
the coherer and the means for indicating its change of resistance, 
which said means may or may not be provided with terminal 
choking coils, capacities, or both of these. There are two claims, 
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the first of which is limited to “the combination of an induction 
coil, the secondary of which is wound in two parts, an aerial con- 
ductor connected to one end of the primary, a capacity connected 
to the other end of the primary, a detector connected to the 
outer ends of the secondary, and a local circuit connected to the 
inner ends of the secondary.” The second claim is for ‘‘ placing 
a condenser ” across the inner ends of the secondary in apparatus 
such as is “ referred to” in claim 1. The chief object of the 
invention is probably to, as far as possible, eliminate capacity 
from those parts of the circuit where maximum potential is 
required—i.e., the coherer terminals. (Accepted January 9, 1901.) 


17,174. Siemens Brothers and Co., Limited, 
London. (Siemens and Halske, Berlin.) Carbon Brush- 
Holders. [4 Figs.] September 27, 1900.—In this brush-holder 
the carbon contact-bar of trapezium-shaped section is clamped 
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against the end of a looped spring by aclaw, screw, and nut. The 
oped spring may be laminated, and its ends attached to a lug 
urning clamp, vty fairly close together, so that the 


spring may not too rigidly transmit any considerable lateral 

"aaa when the clamp is turned. (Accepted January 9, 1901.) 

378. The British Thomson-Houston C pan 

- om 

iimitoa London, (4. D. Lunt, Schenectady, N.Y., wb 
1900 t Apparatus. [1 Fig.) August 29, 
ae € machine shown on the left-hand side of the rawing 
the sre or motor converter for converting and for changing 
be of an alternating electric current, producing either 
ran or multiphase current as may be desired. The field 
— = are excited by a monophase alternating current, and the 
* y magnetism is converted into a rotating field by a 
pe : — Cage armature which must be initially set in rotation in 

peri or the other. An armature of ordinary alternatin 
Pp or multiphase type situated within the oquirrd 


cage armature, and driven by a motor when required to increase 
frequency, generates current of a frequency determined by the 

ber of i tations relative to the field. The field is caused 
to rotate reversely to the armature when frequency is to be in- 
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creased. Should the apparatus be required to convert with 
decreased frequency it operates as a motor, and some retarding 
device must be supplied to absorb power, and this may conveni- 
ently be a dynamo delivering current to the mains. (Accepted 
January 9, 1901.) 


2050. E. H. ler, London. Electric Vehicle 
Controllers. [7 Figs.) February 1, 1900.—According to 
this invention, apparatus for coupling two series motors on a 
carso that they may be caused to act as generators for the pur- 
pose of braking the car, and in some cases for returning current 
to line, comprises means for causing the armature of one motor 
to excite the fields of both, the field windings being connected 
in parallel with or without inate’ resistances or rheostats. 
For braking, the field exciting armature alone may be caused to 
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generate current, but should more retarding force be desired the 
other armature can be connected to a resistance, which may be 
provided with means for rendering it of greater or less value as 
may be desired. In the event of the car descending a gradient 
so steep as to permit the production of current at a potential 
greater than that of the line, the armature of the second motor 
may be connected to the line either by band or by means of an 
automatically operating device. A numberof diagrams are given, 
including one of the contacts and connections for a rotary con- 
troller according to the invention. (Accepted January 9, 1901.) 
ittsburg, Pa., U.S.A. 


1825. B. G. Lamme, Pi A Dy- 
namo e. [2 Figs.) January 29, 1900. (Convention date 
June 30, 1899.)—According to this invention, and to partly com- 
pensate for want of centration of the armature to some other 
causes of inequality of magnetisation in the field-poles of mul- 
tipolar dynamos, the armature is provided with “‘ windings” 
independent of the main armature windings symmetrically 
located with reference to the field magnet-poles, and connected 
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at each end of the armature by rings or their equivalent. The 
balancing ‘‘ windings,” it is stated, may pass through deepenings 
of the channels bearing the main armature winding. The balanc- 
ing conductors appear to be connected in o ion, and in the 
example illustrated two sets of ring connections are a 
presumably for the purpose of ne the n ity for 
employing connections passing through the armature, The 
balancing conductors are referred to as ‘“‘closed windings.” 
(A January 9, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3762. F. De Mare and E.Fremy, Brussels. Stea- 
tite Insulated Firing ving. {5 Figs.) February 27, 1900. 
—This specification, whose title is ‘‘ The application of steatite 
to electrical purposes as an insulating material,” appears to 
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relate chiefly to the provision of a steatite insulated plug for 
explosion motors. Referring to steatite, it is stated that ‘“ Im- 
pregnated, cold, with solidified paraffin, it makes a 
sulator.” However, ‘‘ to increase, in every case, the electrical 





the steatite in a glass tube. The steatite is powdered and mixed 
with water, perhaps having a soluble silicate in solution, and is 
pressed in moulds and afterwards baked. In the firing plug 
shown there are two steatite tubes enclosing a glass tube within 
them. There are two claims, the first broadly for the “applica- 
tion” of steatite for electrical insulation, and the second com- 
Laem J the special construction of firing plug illustrated. (Ac- 
cepted January 9, 1901.) 

979. M. Graham, Leeds, Yorks. Coke Conveyors. 
(10 Figs.) July 3, 1900.—This invention has reference to venti- 
lating and drawing fumes from an enclosed space. Known means 
for producing such ventilation are suggested. In the complete 
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poet a a number of special dispositions of such means are 
lescribed and illustrated as employed for removing fumes from 
coke ee conduits, and in one of these arrangements a water 
sprinkler aids in cooling the coke. (Accepted January 9, 1901.) 


410. E. J. Duft, Liverpool. Gas Producers. [2 Figs.) 
January 8, 1900 —In this gas producer bituminous fuel is fed 
into the top of the furnace and such tarry vapour therefrom as 
does not = downwards through the fire, is led by a pipe to 
the lower back part of the grate where (without admixture of air 
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or steam) it rises into the hottest part of the fuel bed, and is 
split up into fixed gases which mix with the poorer producer 
gases and flow away through the conduit. The mixed gas, it is 
stated, is suitable for use in gas engines without more scrubbin 

is necessary for gas produ from anthracite. (Accept 
January 9, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,758. H. O. Nieusteedt, Copenhagen, Denmark. 
Screw Taps. [7 Figs.) December 12, 1s Thie invention 
relates to screw taps of a type in which the taps are provided 
with both side and end cutters. In the specification of Patent 
No. 19,493 of 1898 are described taps with helically-shaped side 
and end cutters, in which the end cutters have the shape of those 
of a twist drill and in which the angle of the end cutting edges is 
the same in each of a set of taps. According to the present in- 
vention the end cutting edges of a series of taps have different 


















1. 





angles pay on eae an acute angle in the first of a series to 
obtuse in the last, the end cutter of the intermediate tap being 
approximately right-angled, in order that holes perceptibly smaller 
in fer then the tape sag net only be eudbonned end Gerended, 
but threaded to the bottom of the hole. By giving the side cut- 
pros Dey a an angle of 45 deg. or thereabouts a cleaner cut, it is 
8 , can be made with less labour than by taps with side cut- 
ting edges made right-angled or thereabouts. (Accepted January 





power,” it is preferred to carry the discharge conductor through 


2, 1901.) 

861. M. H. Smith, London. Change-S; Gear. 
ab Pipe] December 14, 1899.—This invention, for vod toi mgd of 
diminishing friction loss and wear on cone-gear belt laces, pro- 
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vides a belt in which a number of contact-pieces are pivotally or 
flexibly mounted in such manner that they can individually con- | 
form to a small part of the surface of the pulley with which they | 
come into contact. A number of ways of ape such a device 
are described. A special arrangement of belt shifting apparatus 
is provided, the guides pressing against the belt at points just in 
advance of those where thev first make contact with each pulley. 
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The guides, therefore, by means of rods upon which they slide, 
are each caused to follow the line of surface of the pulley next 
which it is situated. The stopping and reversing gear may com- 
rise means for raising one of the conical pulleys to loosen the 
»elt, further motion bringing a pair of friction wheels into con- 
tact. Patent 13,827, 1899, is referred to. (Accepted January 2, 
1901.) 


25,684. W. Hartmann, Offenbach, Germany. Bear- 
ings. (2 Figs.]. December 29, 1899.—A long bearing is sup- 
ported at its centre on ball and socket surfaces within a casing 
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having sunk oil containing spaces into which dip rings rolling on | 
the shafting. In the form of apparatus according to the inven- | 
tion illustrated, the rings pass through apertures and channels 
in the long bearings. (Accepted January 9, 1901.) 


25,515. J. H. Weiss, Eltham, Kent, and L. D. 
Cogswell, London. Metal-Shap Machine. (2 Figs.} | 
December 20, 1899.—This invention has reference to a construc- | 
tion of metal-shaping machine designed to enable the cutting | 
tool to oscillate about an axis for the production of curved work | 
of any desired radius or radii. For this purpose the tool-holder | 
is adjustably mounted upon a carrier arranged to oscillate about | 
a horizontal axis and over a work-holder carried by a table or 
support that is capable of being adjusted vertically and hori- 
zontally. According to one construction the oscillating carrier 
is in the form of an inverted stirrup-shaped yoke, the side members | 
of which are journalled at their lower ends to a pair of brackets | 
or bearings gp from the machine, and the top cross 
member of which is connected bya link to a slide that is capable 
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bit sis | 
of being reciprocated in a transverse direction upon the bed of | 
the machine, the arrangement being such that when the slide is | 
in action the yoke is caused to oscillate about a horizontal axis. | 
The tool-holderisa slide vertically adjustable in a head or carrier | 
fixed to the top member of the yok. 80 that it can be adjusted | 
about an axis at right angles to the said top member. Below the | 
yoke is a table or support that is capable of being adjusted both | 
vertically and longitudinally across the front of the machine, and 
is provided with a work-holder or chuck capable of being moved 
in a transverse direction below the tool-holder. It is stated that 
a shaping machine constructed as described is specially suitable 
for use in producing the high-speed cutters employed in baluster 
lathes = . other machines for shaping wood. (Accepted Janu- 
ary 2, 1901. 


RAILWAYS AND TRAMWAYS. 


9511. J. F. Cuttler, St. Holens, Lancs. Srey 
Heads. [4 Figs.) May 24, 1900.—In this trolley head, and in 
order to insure that the trolley wheel axle shall tend to sit at 
right angles to the pole axis, a spring and block press —— a) 
= portion of the rotatable e, to which is attached the 
trofley wheel bracket. It is stated to be important that the wheel | 
axle should set at right angles to the pole axis when the pole is 





withdrawn from an overhead conductor, in order that there may 
be less difficulty in adjusting it upon another conductor than 








would be the case were it to assume some other position. (Ac- 
cepted January 2, 1901.) 
TEXTILE MACHINERY. 

3000. H. H. London. (V. Hemik, Prezau, 
Austria.) Hemp-So: Machine. [2 Figs.) February 
14, 1900.—The machine, according to this invention, comprises a 
drum in which the fibre to be softened is placed, and a freely 
rolling heavy body within the drum, which, when the drum is 
caused to rotate, rolls on, presses, and softens the fibre. The 
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drawing shows such a fibre softener with an iron drum (stiffened 
with angle iron), both ends of which are closed. In the end 
plates are doors for filling and emptying the drum. The turning 
motion is communicated to the drum by rollers and shafts on 
which the drum rests. The shafts carry gear wheels meshing 
with a toothed pinion keyed on the motor shaft. (Accepted 
January 9, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

25,173. C. Jacobi, Wannsee, Germany. Steam 
Superheaters. [5 Figs.) December 19, 1899.—A superheater 
specially suitable for application to locomotive boilers is, accord- 
ing to this invention, located in the fore part of the steam space 
and supplied with heating gases which have been cooled to a 
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temperature below that at which they have a rapidly deteriorating 





2707. W. Hornsby, D. Roberts, and C. James, 
Grantham. Boiler Superheater. [3 Figs.) February 10, 
1900.—This steam-drying amg meme applicable to a certain 
form of boiler, takes wet steam ugh a well from that part of 
the steam and water drum in which the water is in violent ebulli- 
tion. After passing through the small superheater tubes the steam 
rises and is received again in another part of the steam and water 
drum, where dry steam is liberated with which it is then free to 














mingle and to pass off to the engine. The steam space of the 
steam and water drum is divided into two parts by a diaphragm 
which prevents steam from passing out of the wet steam compart- 
ment into the dry steam compartment and thence to the engine, 
except through the superheater. A by- may be made through 
the dividing diaphragm. Other modifications are provided. 
(Accepted January 2, 1901.) 


MISCELLANEOUS, 


20,774. W. Sayer, Rowditch, Derby. Water Cooler. 
(2 Figs.) November 17, 1900.—According to this invention, fluids 
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are cooled by circulating through them, and also through the air, 
a number of endless metallic bodies, such as chains, or belts of 


strip or gauze. (Accepted January 9, 1901.) 


25,533. J. W. Hargreaves, Withington, Lancs. 
Coating e. (3 Figs.] December 7, 1899.—In spreading 
machines for producing leather cloth, improvements according to 
this invention, have for objects to — the jerk hitherto 
occurring in machines in which the fabrics are treated in an end- 
less band, to produce more uniform tension in the fabric while 
being coated, and to prevent the fabric when charged with elec- 
tricity from adhering to the rollers through which it has to pass. 
The jerking due to the varying tension in the fabric is prevented 
by doing away with the usual side shaft used for driving the 
front and back cylinders at an equal speed, the back cylinder 
being driven instead by means of belting and pulleys direct from 
the shafting, the front cylinder on which there is a friction brake 



































being used only for obtaining a tension upon the fabric. In order 
to produce a more uniform tension, the fabric is passed over 
a series of rollers, and then between a pair of rollers which are 
driven, and which take up the fabric as it comes from the drying 
tables. In order to prevent the coated fabric from sticking to the 
rollers through which it has to pass, owing to the generation of 
static electricity upon its surface, the roller of the pair is 

ie of metal, and a wire makes contact from the roller to the 


earth, for the purpose of carrying away the electricity collected. 
As an additional safeguard, a 
fabric from the rollers above-mentioned, and pass 
the machine, whence it again travels to the front for its next 
coat. (Accepted January 2, 1901.) 
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UNITED STATES PATENTS AND PATENT PRACTICE, 
Descriptions with illustrations of inventions patented in the 


effect on metal tubes. The gases are led to the superheater| United States of America from 1847 to the present time, and 
through a pipe ing through the water in the boiler, and which | reports of trials of patent law cases in the United States, may 
may have upon it flanges extending into the water. (Accepted| be consulted, a the offices of ENGINEERING, 35 and 36 


January 9, 1901.) 
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MODERN CONSTRUCTION AT THE 
COURT THEATRE, VIENNA. 
By Epwrn O. Sacus, Architect. 

Tue application of modern forms of iron and 
steel construction to the theatre seems to have 
been but rarely dealt with in our technical litera- 
ture of the last decade. We have seen numerous 
articles as to the requirements of the playhouse, its 
planning and its equipment, but the uses to which 
ironwork is now put for structural purposes have 
not had much space accorded them. We have 
studied the pros and cons of the ‘‘ rake” of a tier, or 
the acoustic properties of the suspended ceiling, and 
may have discussed the resonance of the iron frame- 
work floor, or some form of roof from which the 
‘‘ gridiron” of the stage can be hung. But I have 
rarely seen the illustration of an example of such 
constructional ironwork, with the aid of which 
these various effects are obtained; nor do I re- 
collect any treatise as to the advantages and dis- 
advantages of the various methods of structural 
design, adapted either here or abroad. 

As far as we are concerned in London or in the 
United Kingdom, the absence of any serious litera- 
ture on constructional ironwork may per- 
haps be ascribed to the general absence of 
scientific thought, as applied to matters 
theatrical. Just as we have the old story 
of the absence of architecture as an art in 
the theatre, so we must not expect con- 
struction to be dealt with asascience. The 
speculative element and the sordid finan- 
cial arrangements which surround modern 
theatre enterprise, have to account for 
much ; and just as the so-called theatre 
architect, who is practically little more 
than a financial agent, has, with few rare 
exceptions, little time to devote to the 
playhouse as an architect in the true sense, 
so he has also but little time to devote to 
it as a constructor in the best sense of 
that term. The almost general procedure 
is to put such ironwork as is required into 
the hands of one of the many construc- 
tional contractors, who are left to deal with 
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it much as they like; and it is even the excep- 
tion to find either the architect, or the client, going 
to the expense of engaging the services of an engi- 
neer in the matter. at the work which we see 
in the Metropolis is as good as it is, may be mainly 
ascribed to the conscientious way in which our 
constructional contractors work, many of these 
firms going to the extent of consulting engineers of 
considerable experience before they tender for, 
much less undertake, theatre work. 

Again, as regards the Continent, the absence of 
technical literature on the subject of constructional 
ironwork in the theatre, may be ascribed to the 
fact that the application of modern forms of con- 
struction in the Continental playhouse does not, 
perhaps, show exceptional features to the extent 
that might have been imagined. In other words, 
methods of construction adopted in other public 
buildings are applied, and the cantilever system, 
which is now the feature of a modern theatre in 
these islands, is almost absent. 

But whatever the reason may have been for this 
curious dearth of literature and illustration in rela- 
tion to a subject of considerable interest, I am now 
venturing to call attention to the neglect, hoping 
that one more fitted to speak on engineering sub- 
jects thanI am, willtake up the matter with that 
care and attention it deserves, and give the techni- 


sonally, though much interested in the matter, I 
am not fitted for this task, and I must, in fact, 
claim the reader’s indulgence for having broached 
the subject at all, for the question is essentially an 
engineer’s question, and I, the writer, am not an 
engineer, but an architect. It is for this reason, 
too, that I do not enter into the manifold points re- 
garding the stresses, strains, and weights which, 
though being of interest to those who have tech- 
nical science at heart, could be dealt with so much 
more successfully by one whose principal occupa- 
tion tends in that direction. 

Speaking of Europe generally, it may be said 
that the respective methods which would prevail in 
the ordinary building practice in each country are 
employed in the construction of a theatre. And, 
indeed, there are very few sections of a playhouse 
that require the application of methods or systems 
differing from those 
ture. In other words, a theatre is erected in much 
the same manner as any other large building, and 
the characteristic features of its construction are 
limited to certain parts of the work on them. Of 
these parts, the auditorium, with its tiers. and 
ceiling, is certainly the most important, and, in 
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fact, the only one which, to my mind, calls for 
special comment in this place. Next, perhaps, 
comes the roofing of the auditorium and of the 
stage, in which certain peculiarities and the large 
spans that have to be dealt with, frequently call for 
much thought. And yet, even in the case of roofs, 
it may be said that the construction does not differ 
materially from that found in blocks containing 
large assembly-rooms or concert-halls; though 
there would, for instance, be considerable dissimi- 
larity between the forms employed in erecting the 
tiers of an auditorium, as compared with the lines 
of a concert-room gallery. 

Now, in the construction of the auditorium we 
may take it for granted that in modern work some, 
if not all, the main features should show the em- 
ployment of iron and steel, and the more open the 
auditorium, the more extensive should be the 
application of metal. The use of constructional 
iron work, in fact, depends to a very considerable 
extent on the character of the auditorium, although, 
of course, there is no reason why, so far as the main 
structural features are concerned, metal should not 
always take the place of other materials, even if its 
adoption is not absolutely necessary, as, for in- 
stance, in the simpler forms of auditorium, when no 


practised in any public struc- | tary 


of view, the primary difference in an auditorium 
lies in the character of the tiers, and the only dis- 
tinction is between those supported in the ordinary 
way by the uprights just mentioned, and the over- 
hanging tiers designed on the cantilever principle, 
which have no vertical support whatsoever to inter- 
cept the sighting. 

So far as the method of supporting a tier in the 
ordinary manner is concerned, reference to illustra- 
tions of the ironwork employed would be of little 
value, for on this point the most elementary prin- 
ciples of design are simply brought to bear, and there 
is seldom anything of interest in such instances. 
Whether the tiers which hold a number of pigeon- 
hole boxes be supported by thick cast-iron columns 
dividing certain sequences or sets of boxes, or by 
thin steel pins placed at each box division, is a 
matter of indifference. It is only when such elemen- 
work is elaborated, and we find the whole of 
the auditorium practically taking the form of a large 
iron framework, that the simpler methods of con- 
struction may be said to call for comment. 

With tiers requiring construction on the canti- 
lever principle, the matter, however, stands very 
differently, for the simplest of cantilevers may 
almost be said to merit attention. Where 
the cantilever principle is applied to the 
large auditorium, with raking tiers and, 
perhaps, double-curved box fronts, the 
complications frequently call for the 
greatest ingenuity, and many difficult 
feats of construction have already been 
executed to meet the veut needs which 
such applications demand. 

As regards the employment of an elabo- 
rate system of iron framing for a common- 
place auditorium, in which, however, the 
adoption of this modern form of construc- 
tion has gone so far as to necessitate the 
main containing wall to be of metalwork, 
I think no better example will be found 
than that of the Court Theatre, Vienna ; 
and as it is impossible for me here to 
enter into the description of the various 
systems employed for similar purposes, or 
their many modifications, I cannot, per- 
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haps, do better than refer at some length to what 
may almost be taken as a model of this specific type 
of design, and the most comprehensive instance 
of its kind. At the ‘‘ Hofburg” Theatre—as this 
house is called—there is, in fact, not only an in- 
teresting application of metal work in the tiers, 
the containing walls, the ceiling, and the area floor, 
but also its use in the roof in conjunction with the 
scheme of the ceiling calls for consideration. 

For the purpose of this article it will suffice if I 
call attention to the drawings here reproduced in 
preference to attempting any detailed description 
of the lines laid down or the circumstances which 
have influenced them ; but I should, perhaps, em- 
phasise the fact that the requirements of the heat- 
ing and Mee warns systems of the house must have 
materially affected the conception of the work. In 
order to deal with the construction of this audi- 
torium to the full extent of its merits, I am giving 
illustrations which are perhaps more comprehensive 
than is to be expected in a general article of this 
kind. Iam showing many details, and I have not 
omitted to give such dimensions as would be of 
value to those preparing working drawings based on 
this example. It will be seen that, besides the 
several plans on this and the next » and on 











attempt is made to reduce the number of uprights 
which so frequently block the view of the spec- 





cal world an exhaustive study on the subject. Per- 


tator. To-day, however, from the designer’s point 


page 240, two full transversal and longitudinal 
sections are depicted on the two - page plate, 
whilst the diagrams embrace even the minor 
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connections of the ironwork, which I consider of 
value. 

I have indicated in some earlier articles on stage 
mechanism, that the Court Theatre, Vienna, em- 
bodies to a large extent the most comprehensive 
application of technical knowledge 2 yn to the 
theatre, and the drawings here produced cannot fail 
to bear out this opinion. ithout giving par- 
ticulars I would, however, point out the lightness 
and economy of the metal-work for the main skele- 
ton of the auditorium, and the manner in which 
the rigidity of the whole has been secured. The 
execution of the ceiling also deserves commenda- 
tion, whilst the finish of the constructional work 
certainly calls for praise. The manner in which 
many of the complications caused by the heating 
and ventilation ducts have been overcome speaks 
of great ingenuity on the part of the designer, and 
seeing the importance of the structural work in this 
playhouse, it would not be out of place to mention 
that the firm of engineers —— by the joint 
architects was that of Ign. Gridl. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue monthly general meeting for February of 
the Institution of Mechanical ~ Sera was held 
last Friday, the 15th inst., the President, Mr. 
W. H. Maw, occupying the chair. The paper set 
down for reading was a contribution by Mr. John 
Ashford, and was entitled 


Lieut LatHes anp Scruw MAcHINEs. 

This was a very long paper, full of detail and 
accompanied by many illustrations. We com- 
mence to publish it in full in the present issue. 
The paper having been read in abstract by the 
Secretary, Mr. Maw called on the author to add 
eres remarks he might wish to make. 

. Ashford, in reply, said that though the paper 
was very long, there were many things left out, not 
because of their want of merit, but for lack of 


space. He had undertaken the paper at the sug- 
pod of the Secretary, because it was felt that he 

no pecuniary interest in any of the machines 
described. No doubt many machine toolmakers 
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were in a better position than he was to deal with might mention that he had, during the Lar 


some of the machines. He had, however, taken tion of the paper, written between 500 an 


some pains to get the details accurate, and he | letters. He referred to two machines which were 
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shown in the theatre, and said there would have 
been two others had it not been for accidents in 
their transmission. 

Mr. Wicksteed congratulated the author on his 
paper. Mr. Ashford had said the automatic machine 
was a development or modification of the turret lathe, 
but Mr. Wicksteed was of opinion that the key to 
the design of the automatic machine was the intro- 
duction of another belt. In the turret lathe certain 
operations were carried out by hand; in the auto- 
matic machine, mechanism was made to do what 
the attendant would otherwise do. It had been sug- 
gested that the principle should be applied with 
machines of larger size, but he pointed out the 
difficulty of dealing with catches, and tumblers 
tripped when heavier machines had to be dealt with ; 
in fact, he thought the application would be almost 
hopeless. He would call attention to the illustra- 
tion given in the paper of Lang’s change-feed motion 
which formed part of a capstan lathe. In this a 
short driving spindle is mounted parallel to the 
traverse shaft. There are three pairs of wheels, 
having diameters in different ratios, meshed together 
upon the shaft and spindle. The three wheels 
mounted on the spindle are loose on that spindle, 
but any one wheel of the three can be coupled to 
the spindle by a sliding key actuated by a rod, the 
movement of this rod thus determining which of 
the three pairs of wheels shall be in use. Below 
this was shown in the paper another method of 
arriving at the same end—this was Archdale’s 
change-feed motion. In this there is also a driving 
spindle and traverse shaft, and there are three 
pairs of wheels, but they are not continually in 
gear. Hither pair can, however, be brought into 
gear as desired. Mr. Wicksteed considered the 
latter arrangement preferable, as there were no 
loose wheels that required to be geared, all 
being keyed fast. He was of opinion, however, 
that a mistake had been made in the arrange- 
ment of the wheels, for it would be seen that 
the middle position of the wheels corresponded 
to the highest speed. Thus, in shifting from the 
lowest to the intermediate speed, or vice versd, it 
was necessary to shift the wheels through the posi- 
tion corresponding to the highest speed. It would 
have been much better to have put the medium 
speed in the middle. In the Hendey-Norton change 
wheei feed gear, also illustrated, there were twelve 
wheels on one shaft. This arrangement was good, 
because all the wheels were keyed on, and the in- 
termediate driver could be swung up and down. He 
would point out that the loose headstock illustrated 
was not in accordance with the best modern prac- 
tice. In Fig. 45 the holding-down bolt was in the 
middle of the poppet head, whereas it should be 
close up to the end. The author had referred to 
the respective merits of the ordinary English saddle, 
with its compound slide rest, and of the apron saddle 
of America. He had pointed out that in the English 
saddle the longitudinal hand traverse is effected by 
a rack and pinion motion, without intermediate 
gear, so that the movement is jerky. On the other 
hand, the apron saddle has gearing for obtaining the 
motions in an easy manner. There is gearing, the 
author said, between the handwheel and the rack 
and pinion, which gives enough mechanical advan- 
tage to enable the operator to apply an easy and 
steady hand traverse to the saddle, with fine adjust- 
ments, thus rendering unnecessary the compound 
slide rest. Mr, Wicksteed did not agree with this 
view in regard to small lathes, as when the screw 
was engaged it might be necessary to adjust the 
tool. He also referred to the facility which the 
English arrangement of slide rest gave for turning 
taper parts. In regard to the cross-binding action, 
to which reference had been made, if the guides 
were made square instead of V-shaped, the diffi- 
culty would be removed. At the beginning of the 
paper the author had referred to the changes in 
machine-tool practice more especially, as the paper 
said, to the extent milling processes had supplanted 
shoving and slotting, and how grinding is now used 

or finishing work which had previously been turned. 

T. Wicksteed would not himself have said that 
milling had supplanted sha: ing and slotting, but 
— it had supplemented the latter methode. 

illing operations are good for taking off a uniform 
quantity of clean soft material ; otherwise slotting 
was best. He gave an instance of a heavy crank 
hn 5 ft. long and 12 in. to 14 in; thick. It was 
ormed from a rough forging of scrap iron, and to 
get the proper contour a good deal of stock had 

_ removed in some places and not so much in 
others, the difference being sometimes 3in. The 


attempt to mill round it was unsuccessful, and then 
the method was tried of running a ribbon saw 
round and bringing the piece to within } in. of the 
finished dimensions, after which it was finished by 
milling. It was found, however, that with a 
powerful slotting machine, arranged to take a very 
heavy cut on the downstroke, followed by a finish- 
ing cut on the upstroke, they could go round the 
crank web once and get a perfect finish, and this 
took - more time than the bandsaw did in going 
round. 

Mr. H. F. Donaldson, of the Royal Arsenal, 
Woolwich, said that the paper was of the utmost 
value to everyone who had to use tools. He was 
of opinion that the country at large was in the 
position of needing knowledge on the question of 
modern machine tools. The author had asked for 
the opinion of users, but he thought it would be 
ill- judged for him to express views as to the merits 
of any class cf machine. He would, however, 
offer some remarks of a general nature. As to 
the origin of the automatic machines, it seemed to 
him to be due to a want having arisen, and we 
must look to the United States, with its high 
rate of wages, to understand the greatest need 
for replacing skilled labour by machinery. In 
America they had had this thing thrust on them, 
but had carried it beyond what might have 
been expected, so that they had not only 
neutralised the high rate of wages, but had 
gone further still. There, large production was 
a remarkable thing, and in this field we should 
have to follow them, specialising as they do. Our 
machines need skill to run them ; the automatic 
machines need brains to start them, and after that 
the feeding can be done by a less experienced man. 
At the beginning of his paper the author had 
referred to the need for fresh organisation accom- 
panying the introduction of new tools. He agreed 
that both were wanted in many places, but he was 
of opinion that organisation should precede the 
tools ; in fact, the new —T should be part of 
a whole system. The author had said it was a 
debatable question whether a turret carrying tools 
should have a constant or variable distance of for- 
ward traverse. Mr. Donaldson was in agreement 
that the correct answer to the question is that 
unless the scope of the machine is to be very much 
restricted, the forward traverse should be variable, 
for if the mechanism were travelling over a number 
of inches, and not doing work, there would be 
waste of time. The author had expressed prefer- 
ence for self-opening dies, which rendered re- 
versing mechanism unnecessary. The speaker 
agreed with this generally for automatic work, 
but he was sorry to see the opening die coming 
in for general work, as it was often not so good as 
the reversing arrangement. In speaking of lathe 
spindles the paper had considered material apart 
from design. It was a debatable matter whether the 
spindle should be hard or soft, but the author ex- 

ressed his opinion that it was of much more 
a that the bearing surface should be large 
and the journals truly cylindrical. Mr. Donaldson 
thought that hard steel and phosphor-bronze were 
the best materials; but in any case there must be 
sufficient surface. In regard to V-beds, that was 
the old English practice, all lathes being so made 
at one time. But it had grown out of use, and 
been gradually dropped, though why he could not 
say. All the American machines seem to be sup- 

lied with the VY, and they seem to move more 
fightly than our ordinary type. In regard to what 
was said in the paper about lead -screws, the 
speaker was in agreement with the advisability of 
using different screws of various pitches, as only 
the piece of screw would be used which was wanted, 
and the wear would be thus distributed. In regard 
to full automatic machines, he was of opinion that 
unless the machine was of the right size for the 
work, its economy would be doubtful. There was 
a difference of 40 per cent. in time when the work 
was not up to the capacity of the machine. This 
he had found by experiment, and had come to the 
conclusion that the use of an automatic machine 
under these circumstances was not advisable. He 
had, however, worked small articles on large ma- 
chines with advantage by putting two pieces 
together and doubling the cams, so as to duplicate 
operations. 

Mr. Austin, of the Wolseley Company, thought 
the fault of many papers read before the Institu- 
tion was that they were too comprehensive, so that 
the discussions covered too much ground. The 








author had expressed an opinion that when taper- 


turning it should not be necessary to disturb the 
alignment of the tail-stock or the set of the rest. 
The speaker had made tools both with a fixed and 
a set-over tail-stock, and preferred the adjustable 
arrangement. No matter how careful the adjust- 
ment might be, there was always-a difficulty in 
getting accuracy so closely as to get good alignment, 
so it was best to be able to make some correction. 
It was also handy to be able to set over the tail- 
stock for slight tapers. In regard to the preference 
for self-opening dies, there were plenty of jobs 
where one could not afford to get the more accurate 
results of the solid die. For many purposes, how- 
ever, he preferred reversing. Two speeds were 
needed, at any rate, and so it was only nece 
to cross one of the belts. It was often advisable 
not to have to invert the tool, so that it would be 
more rigid, and when the reversing arrangement 
was provided a right tool could be used for a left 
thread and a left tool for a right thread. They had 
tried camming up automatic machines to double the 
work, to which Mr. Donaldson had made reference. 
He would point out that it was possible to skip the 
holes not being used in the Brown and Sharpe and 
the Wolseley machine, but these were the only 
ones. He did not agree that the question of hard 
and soft spindles was one open to debate. He was 
decidedly of opinion that they should be hard, as 
when they were ground the difference in expense 
was small, The point was that dirt would get in, 
and with soft material this would soon score the 
bearings, if the journals were of soft metal. In 
motor vehicles this was found especially to be the 
case, the hard metal lasting much longer than the 
soft. He thought the question of lathe beds, upon 
which the author had touched, would have been 
uite sufficient for one paper and one evening’s 
iscussion. Whether the. American type of raised 
V or the flat-topped bed were the best, might be 
a matter of opinion ; but he could only say he had 
used American tools for nine years and would 
never make another raised Y-bed. They were good 
when new, but would wear down vertically ; and 
so were bad because the saddle would move 
vertically. Moreover, dirt did rest on, in spite 
of what was said, and it was more difficult to 
wipe it off. Generally, he thought the English 
type better than the raised VY, and it would 
be a great mistake to alter it. Referring to ad- 
justing strips, he preferred the design shown by 
ig. 10 in the paper. Fig. 9 was the more usual 
form, and Fig. 8 was too bad to look at. The first 
essential of a strip was that it should be bolted 
solidly to the saddle, and then should be adjustable 
to take up wear. 

The President here said that it was evident the 
discussion could not be finished that evening, and it 
would, therefore, be adjourned until the following 
Friday, February 22 (to-day). If, however, any 
member were present who could not attend next 
week, and who wished to speak, the meeting would 
be glad to hear him. 

Mr. E. J. Chambers said he would be unable to 
attend next week, and would like to add a few re- 
marks. He had forty years ago worked both wood- 
turning and metal-turning lathes with V-beds, and 
thought they were good for the times; but the 
introduction of the flat bed was an immense ad- 
vantage. He did not believe in trusting to gravity, 
and the English practice of holding down was best. 
Moreover, it was impossible to keep the V lubricated 
at the top. The remarks that applied to lathes did 
not apply also to automatics. He preferred parallel 
iste to cones. With regard to taper turning, 
he had long used a guide-bar at the back to 
control the position of the tool, this guide-bar 
being easily adjustable to any angle, so as to 
give such tapers as were desired. In this way he 
could turn a taper and then at once run into parallel 
work. His experience of withdrawing dies was 
that instant release could be obtained with accurate 
results, Those who denied this either wanted to 
sell some other kind of die, or else did not know 
what they were talking about. It was quite pos- 
sible to get an accurate screw and instant release. 
He had bought American lathes, and did that be- 
cause he could not, at the time, get those of English 
make. He found, however, that if he wanted to put 
on a heavy cut his men did not go to the American 
machines. As bearing on this point, the speaker 
said he had been shown recently a shop full of 
American machines all screwed down to the floor, 
and he was told that no other foundation was 
needed. The machines were, however, making 





only light cuts, and if they had been put on heavy 
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cuts, such as he constantly used on his machines, 
the results would have ceased to be satisfactory. 

The discussion was then adjourned until this 
(Friday) evening. 





New York.—The present population of New Youk tion of electric plants, the lightning dischargers 


City is officially estimated at 3,536,527. 


BrAtoy Wartr-Hovur Meter. 


MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 
(Continued from page 166.) 
BeEsInEs various objects pertaining to the installa- 


constructed by the firm were also on view. The low 





Fie. 45. Ganz WATTMETER, 


tension form consists of two metal horns, whose 
lower parts, parallel to each other, are provided with 
teeth. The horns are so arranged that the distance 
between them gradually increases upwards. One 
is connected with the earth, the other with the 
conductor to be protected. When the lightning 
strikes, it darts through the space between the 
teeth, and is conducted into the earth. For the 
two-conductor system, a two-poled lightning guard 
apparatus is used, which is constructed by con- 
necting two single-poled apparatus. The central 
part is connected with the earth, the two outer 
parts with the wires. Horns are used for the pur- 
pose of extinguishing the voltaic are formed by the 
atmospheric discharge ; the arc ascends from the 
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SELF-INDUCTOR UNIT AND ALTERNATE-CURRENT CURVE TRACER. 
CONSTRUCTED BY MESSRS. GANZ AND CO., BUDAPEST. 
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effect of the warmth, becomes elongated, and 
finally breaks ; otherwise the voltaic arc would not 
only destroy the lightning arrester, but also melt 
the conductor fuses. 

The high-tension lightning arrester consists of 
bronze cylinders, held together by two parallel 
marble prisms, in such a manner as to leave spaces 
between them of several millimetres in breadth. 
The cylinders can be made to revolve on their axes 
fixed in the marble, and by this means the parts 
scorched by lightning may be turned, so as to leave 
the opposing surfaces always clean and uninjured. 
Here the voltaic arc is extinguished automatically 
by the bronze vapours arising from the effect 
of the momentary voltaic arc.. The number of 
cylinders depends on the voltage of the plant ; 
the specimen exhibited had nine cylinders, so 
that at low tension, up to 500 volts, it can also 
serve as a three-poled lightning-arrester, in which 
case the central cylinders and the two outer 
ones are connected with the conductors, and 
the third cylinders, from each end, with the earth. 
At 3000 volts this arrester is only a single-poled 
apparatus, one terminal being connected with the 
conductor and the other with the earth, the 
apparatus being protected from dust and dirt by 
an enamelled iron case. 

The lightning discharger in Fig. 41 is provided 
with an electromagnetic arc-interrupting apparatus, 
consisting of a double-armed lever, on both ends 
of which are toothed metal plates, with the addition, 
at the left-hand end, of a plate of soft iron. Opposite 
the right toothed plate, or more correctly, under it, 
18 &@ second, connected with the conductor, this 
second plate being covered by a horizontal marble 
slab, through a slit in which the movable toothed 
plate on the lever can The soft iron forms 
the polar connection of the electromagnet visible 
on the left, one end of whose coil is connected with 
the earth, while the other is joined by a flexible 
band of copper to the lever. When there is no 
current in the coil the toothed metal plate on the 
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Fics. 47 to 49. InstTRUMENT FOR OBTAINING ALTERNATE-CURRENT CURVES. 


lever drops through the slot in the marble slab, 
and approaches within a few millimetres of the 
toothed plate below the slab. The lightning, on 
striking the conductor, darts through the slit in the 
marble, runs along the lever and enters the earth ; 
passing partly across the gap between the movable 
and fixed toothed plates at the left, and partly 
through the electromagnet coil. The magnet, 
through the effect of the electric current, attracts 
the soft iron downward, whereby the right metal 
indented plate is raised so rapidly as to extinguish 
most effectually the voltaic arc produced on both 
ends of the lever. On the right side interruption 
is aided by the marble. slab, while the lightning 
arrester on the left serves merely to protect the 
electromagnet. , 

Other exhibits of this group consisted of special 
apparatus, such as instruments of measurement 
and certain interesting electric machine tools. 
Among the former, an electro-dynamometer for 
50 to 200 amperes (Fig. 42), for continuous and 
alternating currents, was on view. This instrument 
consists of two coil systems, whose planes are at 
right angles to each other ; one being fixed and the 
other suspended, and able to revolve through 
a certain angle, while the current is conveyed 
to the latter by two mercury cups. The appa- 
ratus is protected from dust and air - currents 
by a glass cylinder. The current flowing through 
the two coils produces, as is well understood, a 
torque, which is measured through the agency of a 
spiral spring, by which the movable coil is brought 
back to zero. e apparatus is — with two 
fixed coils, differing from each other as regards wire 
and number of windings, and with corresponding 
terminals ; these coils can be changed without in- 
“7 the current. 

A dead-beat quadrant-electrometer, eonstructed 
on the ‘‘ Thomson” principle, was very interesting. 
The needle, suspended by a platinum wire, and of 
lemniscus form, is influenced by four horizontal 
fixed metal quadrants, which are connected in pairs 
with the voltage to be measured. For dead-beat 


so that the apparatus is suitable for the direct mea- 
surement of even 1000 volts voltage. By a modifi- 
cation of the platinum wire, and of the position of 
the lemniscata and quadrants, the apparatus can be 
installed for measurements of 2 to 1000 volts; a 
spherical concave mirror, a metre in radius, serves 
to indicate the angular movement of the needle by 
reflecting a spot of light on to a scale, 

Besides the well-known Blathy watt-hour metet 
for measuring low-tension currents, a similar 
one (Figs. 43 and 44) for high-tension cur- 
rents, was also exhibited ; the latter differing in 
construction from the ordinary meter solely in the 
fact that only a branch of the main conductors 
passes through the apparatus, while the coil is con- 
nected with the terminals of the secondary circuit 
by a step-down transformer. 

Among the wattmeters exhibited by the firm, 
was an old one constructed in 1887, as weil as 
several of the most recent construction (see 
Fig. 45). In principle, the instrument is similar to 
the electrodynamometer, with the exception that 
the movable coil, instead of being in series with the 
fixed one, is in shunt circuit between the two main 
conductors ; this instrument has two fixed coils for 
varied intensities of current, these coils being inter- 
changeable by means of corresponding terminals, 
without interruption of the current. the most 
recently constructed wattmeter, the movable coil is 
made of aluminium so as to reduce its weight as 
much as possible, the total weight of the entire 
mobile system only amounting to 23 grammes. The 
coil is wound on a spindle resting on a sapphire, two 
silver spiral springs serving to conduct the current. 
The constants of the instrument are independent of 
the number of cycles of the current to be measured, 
the instrument being thus adapted both for con- 
tinuous and alternating currents. Several resist- 
ance boxes for arrangement in series with the 
movable coils were also exhibited, i.e., one for 150 
volts, two for 1000 volts, and one for a three-phase 
current of 300 volts, the latter opr ye being fitted 
up in accordance with the method of measurement 





apparatus a copper frame is employed situated in 
strong magnetic field. The insulation is excellent, 


by two wattmeters. ; 
The resistance coils are composed of bifilar 
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wound manganite wire, possessing a resistance 
which, at the most, varies to the extent of + 0.1 
er cent. more or less than the amount specified. 
n the box for 150 volts, the resistance per coil is 
250 ohms, with the exception of one coil of 237 
ohms; which latter, combined with the 13-ohm 
resistance of the movable coil of the wattmeter, 
amounts to 250 ohms. All wattmeters constructed 
by Messrs. Ganz and Co. being fitted with movable 
coils of a resistance of 13 ohms, the resistance- 
boxes of the instruments are interchangeable. 

The switchboard of the box, com of ebony, 
is provided with a cut-off switch and a commutator ; 
the latter enables the current to be deflected in 
corresponding directions, and seven terminals serve 
to close the circuit of the wattmeters and gene- 
rator. The maximum admissible current does 
not exceed 0.13 ampere; the normal current 
amounts to 0.1 ampere, which the coils can carry 
permanently. 

Besides the Cardew voltmeter, constructed several 
years ago, and adapted for measurement of direct 
and alternate current, three instruments in par- 
ticular attracted the attention of professional 
visitors —i.e., the Standard self-induction unit, 
constructed from designs by Professors Frohlich and 
Hoor, the instrument on the Joubert principle for 
recording the curves of alternate currents, and 
Hoor’s slipmeter. 

The first, of which a similar specimen, but of 
wood, was constructed by Ganz and Co. as early as 
1884, consists of a marble ring (Fig. 46) whose 
internal diameter is 50 centimetres, external dia- 
meter 70 centimetres and height 20 centimetres. 
The ring is encircled by the windings of two coils ; 
each coil being 0.4 millimetre thick, and equipped 
with silk-covered copper wire, and having 1405 
windings. The four ends of the two coils are 
situated on an ebonite board provided with four. 
terminals. Based on the data of construction, the 
self-induction coefticients of the two coils can be 
exactly calculated. If the two coils are arranged 
in series, the self-induction coefficient of the unit 
is 0.0998 x 10° C.G.S. 

The curve-recording apparatus (Figs. 47 to 49) 
consists in reality of two parts—i.e., the wheel of con- | 
tact running synchronously with the machine under | 
test, and part remaining stationary, which is supplied 
with a scale of 180 deg., and can be manipulated by | 
hand (Figs. 47 and 48). The spindle of the former 
is fitted at the end with three steel pins, which 
act as a coupling for securing a simultaneous | 
motion with the machine tested, these pins} 
being introduced into the corresponding holes in | 
the hub. The revolving portion consists of two | 
similar bronze rings (Fig. 49), well insulated from | 
each other; on both are a projection A and a) 
notch B, which are placed at an angle to each other | 
of 120 deg. ; the two rings are in contact with three | 
metal brushes (C), attached to the stationary portion 
at angles of 120 deg. By means of the arrangement 
of the three brushes and their connections with the 
generator, ballistic galvanometer, and condenser, 
the latter at every revolution of the rotating por- 
tion is momentarily charged once, and then, during 
the entire remainder of the period of revolution, 
discharged through the galvanometer. The position 
of the Soules in space is altered by manipulation 
of the stationary portion, and the condenser is con- 
sequently charged at every succeeding angle of the 
generator-current ; the angles of the displacements 
may be easily noted by means of the scale and an 
index which is always kept in the same position by 
a weight. 

The angles being taken as abscisse, and the 
deviations of the galvanometer as ordinates, we 
can get the curves of the electromotive force and 
current of the machine under test. As the appa- 
ratus is composed of two similar halves, the curves 
of volts and amperes of a machine can be noted | 
simultaneously. The boss and spokes of the re- | 
volving portion, as well as the tationary portion, are | 
of aluminium, the entire apparatus weighing only | 
74 lb. Two observers can, by means of this instru- 
ment, record a curve in a few minutes. 

The third instrument—Dr. Hoor’s slipmeter—is 
for measuring the slip of mono- and polyphase 
motors. In appearance it is a small coreless trans- 
former, whose primary coil is formed of a thick 
cable placed in the induced circuit of the motor ; the 
secondary coil, composed of copper wire 0.2 milli- | 
metres thick, has windings, and is connected with | 
a telephone or galvanometer. By this means the | 








number of variations per second of the induced | 
current can be counted, the said number giving 


the difference of the primary and secondary fre- 
quencies ; and the ratio of this number to the 
number of primary frequencies gives the slip of 
the motor in per cent. “The estimation of slip of 
the motor is, by the aid of this instrument, greatly 
facilitated. 

(To be continued.) 
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Ancient and Modern Ships: Part I., Wooden Sailing 
Ships. By Gzorce C. V. Houimes. London: Chap- 
man and Hall, Limited. 

Tue Board of Education could not have put the 

funds at their disposal to much better use than in 

having this manual written. It brings together in 
compendious form the details which lie scattered 
in so many directions. Moreover, the Board could 
hardly have entrusted the work to more competent 
hands than those of the secretary of the Institution 
of Naval Architects. Mr. Holmes has held that 
position now for about 20 years, and it is not too 
much to say that during that time he has earned 
the respect and esteem of all the prominent naval 
architects and shipbuilders of the country. This 
gives him exceptional opportunities for collecting 
information which might not be at the service of 
one less widely known. If we add to this, ascien- 

tific education, an engineering training, and a 

pleasant literary style, we have the very man 

for the task. 

This first part of a work that it is to be hoped 
will extend to several volumes, takes the reader 
from the very earliest record of floating vessels— 
the ancient ships of the Mediterranean and Red 
Seas—down to the beautiful wooden clippers that 
saw their days of pride in the middle of the 
nineteenth century. As the volume only treats of 
wooden ships, there is something left to be said 
about some of the most successful sailing vessels : 
many of which were of iron or of composite con- 
struction. 

In dealing with ancient ships, Mr. Holmes calls 
attention to a circumstance which, as he rightly 
intimates, is not generally remembered. Noah’s 
Ark is often, perhaps generally, supposed to be 
the earliest ship of which we have record, but there 
exist paintings of Egyptian vessels immensely 
older than the date, 2840 B.c., usually assigned to 
the Ark, being indeed probably between 70 and 
80 centuries old. Moreover, there are now in 
existence in Egypt boats which were built about 
the period the Ark was constructed. These are, 
however, small craft, about 33 ft. long, 7 ft. or 8 ft. 
wide, and 2} ft. to 3ft. deep. They were dis- 
covered six years ago by the eminent French 
Egyptologist, M. J. de Morgan, in brick vaults near 
Cairo, and were probably funeral boats. They are 
constructed of 3-in. acacia and sycamore planks, 
dovetailed together and fastened with trenails. 
They have floors but no ribs, and though nearly 
5000 years old they held rigidly together after 
their supports had been removed. 

These boats may be considered side by side with 
the better-known, but much more modern, Viking 
ship, which is now to be seen in a shed at 
Christiania. This craft was discovered in 1880 in 
a funeral mound, so that we owe both these exist- 
ing examples of extremely ancient ships to the 
funeral customs of countries so dissimilar as Egypt 
and Norway. Mr. Holmes gives a full technical 
description of the Scandinavian vessel, together 
with drawings. 

A chapter is devoted to medieval ships, in the 
course ‘of which a number of illustrations are re- 
produced from seals, pictured manuscripts, tapestry, 
&c. These are, however, to be taken as imperfect 
guides to what the vessels may actually have been. 
The proportions are often manifestly incorrect, 
and the general form differs as far from any 
possible vessel as the heraldic unicorn from its 
supposed prototype, the rhinoceros. In spite, 








‘however, of the absence of proportion, scale, 
‘or perspective, a good many hints as to equip- 


ment, &c., may be drawn from the pictures, and 


‘such lessons Mr. Holmes does not fail to apply. 


For instance, we see very plainly in an illustration 
of one of William the Conqueror’s ships, taken 
from the well-known Bayeux tapestry worked by 
Queen Matilda, that the central rudder hung on 
the sternpost was not then in use; and that the 
shields of the warriors who were being carried in 
the vessels were ranged along the rail, Viking 
fashion ; indeed, the ship is unmistakeably of Scan- 





dinavian mould, preserving the characteristics of 
the craft which carried the norse-man (nor’man) 
to the Gallic shores, from whence they later sailed 
to subdue our own island. The helmsman has the 
vertical paddle or steer-board hung on the right, 
or starboard (steerboard ?) quarter ; and as there is 
a short (evidently too short) tiller, there must 
necessarily have been an attachment to the hull. 
We have, therefore, only to shift the apparatus 
further aft to get the modern helm. But though 
we may accept this evidence, it is manifestly im- 
possible that even a doughty champion of that heroic 
age could have complacently steered with one 
hand, and held the sheet, a single part, of the 
only sail in the other, as he does in the picture ; 
for the boat carried at least 26 men, to judge 
by 13 shields ranged on the side. We fear that 
Queen Matilda is hardly more trustworthy as an 
authority on marine construction than many other 
needlewomen of a later date; and we may say, 
many other men of modern date, when we re- 
member that Gustave Doré always made his oars- 
men row with their faces to the bow. 

The Sandwich seal (temp. 1238) is interesting. It 
shows two hands aloft on a yard they could almost 
reach from the gunwale. They are furling the one 
square sail of the vessel, which has shrouds, back- 
stays, and a forestay fitted in orthodox fashion ; 
besides which, there is what we take to be a boat 
hoisted amidships, The Dover seal of 50 years 
later is less realistic, excepting that a man is 
swarming up the shrouds—ratlines not apparently 
having been yet introduced. It is in the Henry 
Grace & Dieu that we first find a picture of rigging 
rattled down, and that most elaborately. The 
Poole seal of 1325 is more symbolical, but shows 
a palpable anchor, with stock, shank, and flukes— 
very much as in modern fashion—carried cock a- 
bill at the bow. Here the steer-board disap- 
pears, the rudder being hung to the sternpost for 
the first time on record, as Mr. Holmes points out. 
An illustration of an Italian sailing ship of the 
fifteenth century shows what might perhaps have 
been intended to represent a to teed, although it 
might equally as well be a gang-plank. It may 
reasonably be objected to the lee-board suggestion 
that this ship has a rounded bilge; but we 
remember that the old Sussex hog-boats, of which 
one or two examples remained in the days of our 
youth, had lee-boards shaped like the plank in the 
picture. These boats were launched from the 
beach, and were as round in section as the ancient 
Italian craft, which, indeed, they much resembled 
in shape. The hog-boats had, however, a shelf 
projecting from the side, which formed a sup- 
port for the lee-board, keeping it from sagging 
under the bottom. Such a fitting is not shown in 
the picture, which is taken from an MS. ‘ Virgil,” 
in the Riccardi Library. It is possible that 
a close examination of the original might dis- 
cover some details which would throw light on this 
point ; possibly, if not the shelf, a fitting at the 
gunwale, or perhaps a more vertical position of the 
plank. We merely throw this out as a suggestion ; 
but the point is of some interest, as, if we could 
accept the lee-board, it would show that the Italians 
were then ahead of us in shipcraft. It has been 
stated that the art of sailing to windward was dis- 
covered in the time of Sir Walter Raleigh, if not 
by the great navigator himself. If, however, the 
use of the lee-board were known when the Virgil 
MS. was written, the discovery would be pre- 
dated. The square sails shown in the picture, the 
floaty hull, and the high superstructures, would be 
much against sailing on a wind; but, thouzh the 
vessel would probably make considerable leeway, 
she would, with the help of lee-boards, be able to 
lay a course she could not fetch without such addi- 
tion to her power of lateral resistance. 

To another manuscript, by John Rous, we owe 
an illustration of an English ship of the latter half 
of the fifteenth century. It isa spirited picture 
of a vessel at sea, with one ciilnaiainl square 
sail drawing bravely amidships ; the mizzen being 
not set, nor even bent on the yard. But though 
John Rous was, as Mr. Holmes tell us ‘‘a cele- 
brated antiquary and historian,” we fear he was no 
sailor-man. The direction of the wind is shown 
by two flags, but the yard is braced in a way not 
to be accounted for by any possible theory of sea- 
manship ; the chief aim of the artist being, appa- 
rently, to show the heraldry on the sail. In this 
picture we see a departure from the Scandinavian 
to the Dutch form ; indeed, in general shape, in 
its bluff quarters and rounded forepart, we have 
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the ideal model of the Netherlander for ships, as 
well as other feminines. 

Columbus’s ever-famous caravel, the Santa Maria, 
brings us to more oft-trodden ground. Here we 
have a three-masted vessel handsomely rigged. 
Lateen mizzen and yard topsail, shrouds with 
chain plates, backstays, lifts, braces, and clew 
lines. The high poop and prow must have de- 
tracted from the sailing qualities of the vessel, and 
made her dependent on the direction of the wind 
to an extent that fully accounts for the length of 
the most famous of all voyages. There are no 
reef points, but the mainsail is reduced by means 
of two bonnets, so that the foot can be unlaced 
and removed in two stages. A couple of pictures 
of the Henry Grace 4 Dieu, built, we are told, at 
Erith, about 1514; others of a Genoese carrack 
(1542) ; of aSpanish galleass (1588), with 44 sweeps 
and broadside cannon on the deck above the rowers; 
of an English man-of-war (1588); of a Venetian 
galleass (1571); of the hull of the Prince Royal 
(1610), with her poop, lanterns, and magnificent 
ornamentation ; and of the Sovereign of the Seas 
(1637), a grand _ complete the illustrations of 
this part of the work. 

The next section, devoted to modern wooden 
sailing ships, begins with the Royal Charles (1673), 
and ends with some of the famous American 
clippers. Beautiful as the ornamentation is of 
the earlier war vessels, one cannot help thinking 
that it would have been better had a little 
of the naval architect’s attention been deviated 
from it to the underwater form. In this part of 
the book Mr. Holmes deals in an interesting 
manner with details of construction, more especially 
with the method introduced by Sir Robert Seppings, 
who made the first important step in this country 
towards the application of scientific principles in 
putting timber together. 

Among the war vessels illustrated are, in addi- 
tion to the Royal Charles, the Soleil Royal, 1683, 
the Hollandia, 1683, the Commerce de Marseille, 
1792, the Howe, 1815, the Waterloo, and the 
Queen ; the Waterloo being a vessel built during the 
reign of William IV., and the Queen the first three- 
decker launched after Her Late Majesty came to 
the throne. She was 204 ft. 24 in. long, 55 ft. 24 in. 
wide, and 3104 tons. The odd half inches are 
eloquent of the methods of shipwrights in those 
days of wooden walls. 

The wooden sailing ships of the merchant ser- 
vice are represented chiefly by Indiamen and 
American clippers, several of which are illustrated. 
Compared to the fighting ship records, the details 
of construction are meagre for the earlier days, for 
the shipwright’s craft was then more a tradition of 
the yard than the product of the draughting office. 
Even such drawings as were made have seldom 
been kept in the manner that the archives of the 
Royal Yards have been preserved. Mr. Holmes 
has, however, been able to reproduce an engraving 
of a fine old East Indiaman, the Thames, built in 
1819, and armed with a fair broadside of guns after 
the fashion of those noble ships. The Thetis, a 
West Indiaman of about the same period, is a 
somewhat different craft, less warlike, and with 
smaller crew. Both these classes were short for 
their breadth—rarely more than four beams, Mr. 
Holmes tells us. This gave them the appearance 
of having taunt masts, and an imposing sail spread 
for the size of hull. When the Americans came 
into the market they altered all this; and, with 
their flying clippers, increased the length to five 
and even six ms. ‘That was a loss to the 
ete anyone may see by comparing Mr. 

olmes’ engravings of the Bazaar, an American 
cotton ship of 1832, with the two Indiamen already 
named—but the gain in speed was undoubted. 

The last picture in the book shows an American 
clipper of 1853, The Great Republic, and this brings 
us practically to the present day—if there is any 
present day of wooden sailing ships. She is a four- 
masted barque, that is to say, she is ship-rigged, 
with an extra mizzen mast fure-and-aft rigged. The 
picture shows her with 30 sails set, courses, top- 
sails, topgallant sails, royals, skysails, and the extra 
sail known generally, we believe, as a jolly jumper : 
for the — of the topsail into the unimpressive 
shallow bands of a more recent period had not 
been adopted at the time. There are also set main 
and mizzen staysails between the masts, the fore 
staysail and three jibs, besides, of course, the boom- 
mizzen, and gaff-topsail. This dividing up of the 
sail area into many units undoubtedly adds to ease 

of working, and thus economises labour; but, as 


the use of wind-propelled vessels appears to be fast 
merging into a matter of history, we may perhaps 
be excused a sigh of regret that the spreading 
canvas of the old Indiaman was cut up into a suit 
of patchwork ere sails ceased to play their part in 
the romance of commerce. 

That romance vanished with the advent of steam ; 
but to England it was gone in any case, for 
had we not killed it by machinery the Americans 
would quickly have wrested our sea supremacy 
from us. With oak at over 7/. a load, we could 
not have competed for long with the plentiful 
supplies of native timber with which Nature had 
endowed the United States. Iron, and then steel 
—the product of the steam engine—saved our trans- 
marine commerce from the grasp of a race we our- 
selves planted. That race still exists; the sons of the 
men who once made so bold a bid for the ship- 
building supremacy of the world are not less 
ambitious nor less vigorous than their fathers. By 
their enterprise and foresight they are developin 
the natural resources of their country in ore an 
coal, and the appliances needed for converting 
them into steel. They are doing this with such 
rapidity, that it would seem the economic condi- 
tions of the early part of the century may be soon 
paralleled, with steel in place of oak. 

We cordially recommend Mr. Holmes’ book to 
all lovers of ships and shipcraft. It contains a 
vast amount of information admirably set forth, 
and affords most interesting reading. 
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Tux Martello is a steamship owned by Messrs. | fitted with return tube boilers, these have been taken | Two of them were single-ended, each 12 ft. in dia- 
Thomas Wilson, Sons, and Co., of Hull, and trad- jout and water-tube boilers have been substituted for meter by 9 ft. 14 in. long; whilst two were double- 
ing between New York and the Humber. She is|them. Our illustrations on the present and opposite | ended, each 12 ft. in diameter by 16 ft. 3 in. long. 
& (single screw ship of ordinary construction, with | pages show the new boilers, which, it will be seen, They were worked at a pressure of 150 lb. per square 
triple-compound engines of the usual type. The |are of the Babcock and Wilcox type. 
point of interest about the veseel is that having been 





jinch, and had a total collective heating surface 
The original shell boilers were four in number. of 7000 square feet. The engines, as stated, are of 
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the ordinary three-stage compound type. The sizes 
of the cylinders were 31 in., 50 in., and 80 in. in 
diameter by 57 in. stroke. 

It having become necessary to replace the old 
boilers, the owners, acting on past experience, deter- 
mined to put in Babcoc pod Wilcox boilers ; this 
being the ninth of their vessels so fitted. These new 
boilers are of the marine type, which differs somewhat 
from the perhaps better-known land boilers of the 
Same name. These are, as in the original installation, 
four in number, each having a heating surface of 
— Square feet, and a grate area of 55 square feet. 
j total heating surface is, therefore, 10,740 square 
He or 3740 more than with the old boilers. These 

ilers are grouped together two abreast and back to 
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back, so that there are two firing platforms, one at 
the forward, and one at the after, end of the boiler 
compartment, as shown in Fig. 3 on the present page. 
The new boilers are pressed to 220 lb. to the inch, the 
increase of 50 lb. on the old boilers necessitating an 
alteration in the size of cylinders. A liner was there- 
fore put in the high-pressure cylinder, and the dimen- 
sions were brought to 254 in., 50 in., and 82 in. in 
diameter by 57 in. stroke. Lach boiler is 30 
sections wide, and has 448 solid-drawn steel tubes. 
Of these 390 are 3; in. in diameter by 7 ft. 
long, and 58 are 34 in. by 4 ft. 5 in. long. The 
thickness of the metal varies from 7, in. As will be 
seen, there are two drums to these boilers, a prac- 
tice that is not usual. The top drum, or steam 
receiver, of each boiler is 3 ft. in diameter by 8 ft. 
long, and the lower, or steam and water drum, is 4 ft. 
in diameter by 15 ft. 4 in. long. There are three fire- 
doors to each boiler, and the grate bars are 5 ft. long. 
The general arrangement is well shown in our illustra- 
tions, Figs. 1, 2, and 3, on the present and —— 
pages, these giving-a cross-section, plan, and longi- 
tudinal section of the boiler compartment. 

The boiler-room bulkheads not having been shifted, 
the new boilers have had to go into the same space as 
the old ones, excepting that the side bunkers formerly 
fitted have been done away with, the pairs of new 
boilers occupying more space athwartship but less 
fore and aft space. A cross bunker has, therefore, 
been put in, but this is not quite so big as the two side 
bunkers were collectively. There has, however, been 
a notable saving in weight, in spite of the great increase 
in heating surface. The old return-tube boilers 
weighed, with mountings and water, 260 tons ; whilst 
the new water-tube boilers weigh 145 tons, so that 
there is a gain of 115 tons, which can be devoted to 
cargo or other purposes. 

he Martello was taken out of the Humber to run 
a trial on August 23 last. Unfortunately, this trip 





was brought to a premature conclusion by the heatin 

of a piston rod and slipper guide. This was the tria 
to which reference was made by the Pall Mall Gazette, 
when the failure was made to appear as if due to the 
water-tube boilers. Through the courtesy of the 
owners—Messrs. Wilson, Sons, and Co.—we were on 
board the vessel at the time, and can bear testimony 
to the fact that the boilers worked on this occasion 
without giving any trouble, and that the cause of the 
trial being broken off was exactly that above given. 
We were in the engine-room at the time of the 
mishap, and speak from personal observation. We 
should not have referred to the incident, were it not 
that it illustrates the manner in which the public is 
but too often ‘misinformed. 

The trial was renewed a few days after, and the 
following details have been communicated to us. 
The Martello left the Alexanda Dock, Hull, for trial 
about 9 a.m., and proceeded to the measured mile off 
Withernsea. Here a mean speed, with and inst 
tide, of over 14 knots was registered, full s then 
being maintained for 4 hours, the throttle valve being 
wide open and the links in full gear. Afterwards 
other runs on the mile were made at lower speeds. 
The coal used was South Yorkshire. The draught at 
the root of the funnel was .4 in. of water pressure, 
and pyrometer readings of the temperature of the 

ases at the root of the funnel, taken at 15-minute 
intervals, averaged 590 deg. Fahr. The trials were 
reported to be in every way satisfactory, the casings 
were cool and the boiler-room at a comfortable tem- 
perature. Mr. Hide, superintending engineer for the 
owners, expressed himself well satisfied with the 
performance of the boilers. 

The Martello left Hull for New York on Septem- 
ber 2 last, this being her first voyage after fitting the 
new boilers. Bad weather was experienced, but the 
voyage is reported to have been uneventful, so far 





as the boilers were concerned, as they worked ex- 
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ceedingly well. On opening up in New York their 
condition was found to be “‘all that could be de- 
sired.” The ship left New York on her return voyage 
on October 2, and reached Hull without the boilers 
giving any trouble. On being opened up they were 
tound to be in “‘ first-class condition.” 

It had been intended to take note of the coal 
consumption and power developed during the voyage, 
but owing to difficulties, not connected with the 
machinery or boilers, arising, this part of the pro- 
gramme was not carried out. We understand, how- 
ever, it is only postponed, and after the tests are 
made we hope to give our readers full details. During 
the veesel’s stay in Hull, Messrs. Babcock and Wilcox 
have fitted their standard bafiling arrangement to 
direct the gases among the tubes in a way that will 
induce economy. This work would have been done 
before the vessel started on her voyage had it not 
been that the owners urgently required the service of 
the vessel. 








MICA INSULATION FOR STEAM BOILERS 
AND PIPES. 

Tue loss of heat from the surfaces of steam boilers 
and steam pipes has a money value which is not always 
realised. Particularly is this the case in electric 
stations and other places where steam pressure is 
maintained always, without intermission at nights and 
on Sundays. Professor Sylvanus Thompson has stated 
that heat equivalent to 1 horse-power is lost for every 
66 lineal feet of 4-in. uncovered pipe, the steam pres- 
sure being 100 lb. Assuming 27 lb. of water and 
3 lb. of coal per horse-power hour, each square foot 
of uncovered surface would dissipate in a year the 
heat from 3716 lb. of steam, or from 398 lb. of coal. 
Professor Capper, of King’s College, London, has pub- 
lished that a square foot of uncovered steam pipe 
condenses 1.516 lb. of steam per hour, at an absolute 
pressure of 259 lb. per square inch, This corresponds 
to 13,272 lb. of steam per annum, or to 1474 lb. of 
coal, reckoning 9 lb. of water to a pound of coal. 

At University College, Professor Hudson Beare 
found .878 lb. of water condensed per square foot of 
bare pipe per hour at a steam pressure of 86 lb. per 
square inch, .775 lb. at 59 lb. pressure, and .376 1b. 
at 3 1b.; these figures corresponding to 7681 Ib., 
6789 lb., and 3283 lb. of steam per annum, and to 
853 lb., 754 lb., and 365 lb. of coal. Another test by 
him gave the following results : 














|Pounds of Steam Condensed per 
Stem ‘| Square Foot of Surface. Coal per 
Pressure. | ine Year. 
| | 
Per Hour. Per Year. 
“a | Ib. Ib. Ib. 
47 j 0.622 5448 605 
80 | 0.784 6867 763 
161 | 1.011 8847 983 


— ~ a _ 


Mr. J. Zulauf, at St. Petersburg, experimenting 
with steam of 10.3 to 10.7 kilogrammes per square 
centimetre pressure (145 lb. to 152 1b.), found that 
5.344 kilogrammes of water were condensed per square 
metre per hour (1.1 lb. per square foot). This is 

ual to 9636 lb. of water per annum and 1070 lb. 
of coal. 

On May 24, 1889, we published the result of experi- 
ments by Mr. Albert Haacke. In these, the steam 
pressure being 60 lb., 1 square foot of bare surface 
condensed 0.66 lb. of steam per hour, or 5808 Ib. in a 
year. On August 19, 1898, we published an abstract 
of a paper, read by Mr. Charies L. Norton before 
the American Society of Mechanical Engineers, on the 
‘*Protection of Steam-Heated Surfaces.” In this 
paper the result of many experiments gave the loss 
per square foot of surface at 13.84 British thermal 
units per minute at 200 lb. pressure, and 8.92 British 
thermal units at 100 lb. pressure. Taking the latent 
heat of steam at 200 1b. as 840 deg., each square foot 
of pipe therefore condensed 1.01 lb. of water. At 
100 lb. pressure the condensation was .6 lb. per foot. 
It must be remembered, however, that these experi- 
ments were not made with steam, but with hot oil. 
We have put these various results in the form of a 
diagram, in which the ordinates are pounds of water 
condensed per square foot per hour, and the absciss are 
temperatures, the — stem pressures being 
also marked (Fig. 1). The points liefairly well ona curve, 
considering that we have taken no note of the atmos- 
pheric temperature. The two American results, how- 
ever, in which, as already explained, the heating medium 
was oil and not steam, lie apart from all the others. The 
reputations of Professors Capper and Hudson Beare are 
sufficient to cause these figures to be accepted, but it 
is satisfactory to find that they confirm each other. 
In all cases the steam was stationary in the pipes ; 
experience — that if it had been flowing rapidly 
the loss would have been somewhat greater. 


As it is, we find that with steam at 212 deg. Fahr. 
each square foot of unclothed surface condenses 


for its evaporation. With steam at 245 lb. (259 lb. 
absolute) each square foot condenses, 13,272 1b. of steam 
requiring 1474 lb. coal. Intermediate pressures can be 
measured off the diagram, which will probably interest 
many steam users who had never calculated how 
much of their coal went to keeping the engine and 
boiler-room uncomfortably hot. Those who are situ- 
ated in towns, and have to burn expensive coal in 
order to avoid visits from the smoke inspector, will find 
special food for thought. At the very usual pressure 
of 150 lb. per square inch, and with coal at 20s. a ton, 
each foot of uncovered pipe costs 9s. 6d. per annum. 
Even in the best-managed establishments, especially 
in electric-lighting stations, there are many feet of bare 
iron in flanges and valves which it is impossible to 
clothe, and which take constant toll of all the coal 
which comes into the place. 

Of course, there are very few places in which bare 
steam pipes are tolerated. Almost invariably they 


Fig. 1. 








are lagged in some way or other ; for years there have 
been on the market many materials which are effec- 
tual in oe the flow of heat from the steam to the 
atmosphere, although none stop it completely. It is 
interesting to learn how far they reduce the money 
loss. 

From Professor Capper’s report, which we have 
already alluded to, we find that he continued his ex- 
periments with four different kinds of well-known 
non-conducting compositions, and that with these 
the steam condensed per square foot of cooling surface 
per hour was: 


Evidently three-quarters of the loss can be readily 
saved by lagging the surfaces, while 90 per cent. of 
it is prevented by using mica insulation. These 
figures are borne out by tests of various kinds of 
asbestos non-conducting covering, made by Professor 
Hudson Beare. In five samples the saving varied 
from 664 to 75 per cent., while one other material 
gave an economy of 784 per cent. Experimenting 
with mica insulation, he got the following results, 
which can be compared with the Table in the first 
column, and also seen on the diagram, Fig. 1: 














Steam Condensed per Square 
Foot of Surface. 
Steam Coal per Year. 
Pressure. et 
Per Hour. Per Year. 

Ib. Ib. | Ib. Ib. 

47 -102 £93 99 

80 -138 1208 134 
161 157 | 1875 153 

| 





The general result is that while bare pipe in- 
volves a loss, under the conditions we have stated, of 
9s. 6d. a square foot per annum, this can be reduced 
to about 2s. 6d. by the use of many of the efficient 
boiler coverings in the market, and to 1s. 4d. by mica 
insulation. Ina place having a large area of steam- 
heated surfaces, say, 5000 square feet, the usual loss 
will be about 600/. a year. It would be quite justi- 
fiable to spend a large capital sum in order to reduce 
this by one-half. 

The mica boiler covering referred to in the Table 
above was first introduced in Canada, and has been 
extensively tested there. We have before us the 
record of a series of trials, issued by Mr. R. Atkin- 
son, mechanical superintendent of the Canadian 
Pacific Railway. In these, tanks about 14 in. cube 
were filled with water, which was then boiled, and 
afterwards allowed to cool down, the rate of cooling 
being noted. In one case the tank was bare, and in 
the other cases lagged with (1) asbestos compound ; 
(2) magnesia blocks ; (3) wood lagging and air space ; 



































(4) asbestos and wood ; and (5) mica. The following 
Table gives the results : 

lelesles les | elssg 
Bh 8 3 3 & 8 \s 2 
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& gs genes] 8 8252 
as deg. deg. | deg “deg deg.| deg 
Baretank .. .. ..| 8 128 | 1885 | 681 | 11'| 198 
Asbestos compound 63-159 | 163. 854 | 9 .105 
Magnesia blocks .. ..| 333, 1784) 181 | 1033 | 7 | -0674 

lagging and air) | | 
space - = -.| 833) 178}, 181} | 103} | 7 | .0674 
Asbestos and wood --| 30 | 181 | 185 | 107 | 6 | .056 
errs | 1983 | 116} | 5} .0428 
! 





The mica does not excel in this test to the extent 
it does in Professor Capper’s, but still it is easily first. 
The Grand Trunk Railway of Canada made what is 
the largest test of non-conducting coverings ever 
attempted. Five full-sized locomotives were taken, 
and were lagged with different preparations. Steam 
was then raised in all the boilers simultaneously, and 
the fires were withdrawn when the blowing-off point 
was reached. The falling pressures, after the removal 
of the fires, was noted on accurately calibrated record- 
ing gauges, and the temperature of the air registered 
on recording thermometers. The experiments in every 
case were repeated several times, and the mean of the 
different readings were plotted in the curve (Fig. 2). 
The original diagram extends over 22 hours, by which 
time the steam was completely down in every instance 
except two, and in those it was below 10lb. We have, 
however, only reproduced the first seven hours, as the 
chief interest centres at that end of thediagram. The 
coverings were (B) none (naked boiler), (Y) Grand 
Trunk, standard covering of wood and asbestos paper, 
(R) magnesia, (B L) silicate cotton, and (G) mica, One 
set of experiments was made with an atmospheric 
temperature of 20 deg. Fahr., and the other at 50 deg. 
Fahr. The mica covering was only tried in the latter 
condition, and it is only these we have reproduced. 
The loss of heat during the first hour is given by the 
Table on the opposite page. 

These results show the mica as saving about 92 per 
cent, of the heat radiated from a bare boiler, and as 
being twice as efficient as sectional magnesia blocks. 
The figures of British thermal units have probably, 
however, only a comparative value, as the heat in the 
metal of the boiler is not taken into account, and 
although the specific heat of the metal was small, yet 
the weight of the boiler was many times that of the 
water. 

Mica was first used as a covering for steam-heated 
surfaces in Canada by Mr. Michell, and is now being 
sold in this country by the Mica Boiler Covering Com- 








2920 lb. of steam per annum, requiring 324 lb. of coal 





Thick Per Cent. 
in. Ib. 
Bare pi — 1.516 100 
A . ee 1.6 420 27.7 
B 1.25 .399 26.3 
G.. 14 -208 13.7 
Mica 1.6 177 11 67 


pany, Limited, of 219, Gresham House, Old Broad- 
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Tests of Locomotive Boiler Coverings. 




















| Standard ’ Mica 
= Bare |Wood and) Sectional) Loco. | silicate 
Boiler. | “S2€8 agnesia | motive | Cloth. 
Paper | Blocks. \taaeine| 
Covering. | eging 
Pressure, pounds! Ib. Ib. Ib. tee. ae 
per square incb 160 145 148 |; 148; 140 
Loss of pressure } 
inone hour .. 56 20 13 6 | 24 
At 7000 Ib. water } 
in boiler, loss of 
heat units in 
one hour -| 231,000 | 73,500 46,900 21,400 | 77,900 
Percentage of 
gain over the} | 
standard wood | 
covering | 36.19 | 70.88 | 
| | 





street, E.C. It is made up into flat and curved mat- 
tresses, enclosed between covers of wire netting, 
sewn with wire. For small pipes it is moulded to 
form, and enclosed within textile covers. As every- 
one knows it is indestructible by heat, and it does 
not disintegrate into fine particles which pack into 
smaller bulk, as does slag wool. One has only to look at 
a sample of lagging to understand the cause of its great 
resistance to flow of heat. The continuity of the wall, 
across which the heat must flow, is broken at a thou- 
sand places, and at every one of those the flow is im- 
peded. The minute flakes of mica are laid in parallel 
planes, transversely to the direction of flow of the 
heat, without any cement, or adhesive, to connect 
them together. The heat, therefore, on emerging from 
one flake has to cross an air space to enter the next 
flake. Hereit encounters the surface resistance which 
is always found when heat travels from a gas to a 
solid and vice versd ; it then passes through the mica, 
which is a very poor conductor, to find a second surface 
resistance at its posterior face. This series of opera- 
tions has to be repeated hundreds of times between 
the steam pipe and the external air, with the result 
that the flow of heat is exceedingly slow. The mica 
used is to be found in large quantities, and hitherto 
has been a waste material. 





CURRENT RAILWAY PROSPECTS. 

THE grave feature in current railway prospects is 
the extremely serious growth of working expenses. 
In the case of the Great Eastern the ratio of the 
current org org to the current receipts increased in 
the second half of last year to 61.90 per cent., as 
compared with 57.59 per cent. in the corresponding 
period of 1899, Working charges also advanced upon 
the Metropolitan, from 45.80 to 50.30 per cent.; upon 
the South-Eastern and Chatham, from 57.61 to 61.61 
per cent.; upon the London, Brighton, and South 
Coast, from 54.40 to 60.00 per cent. ; upon the Lan- 
cashire and Yorkshire, from 58.20 to 61.40 per cent.; 
upon the London and South-Western, from 58.20 to 
60.60 per cent.; upon the Great Central, from 68.90 to 
73.20 per cent.; upon the Great Northern from 64 40 
to 67.30 per cent.; upon the Great Western, from 57.50 
to 60.90 per cent.; upon the London and North- 
Western, from 58.90 to 62.40 per cent.; upon 
the Midland, from 60.20 to 62.50 per cent. ; upon the 
North-Eastern, from 60.50 to 62.30 per cent; and 
upon the North London, from 55.01 to 57.01 per cent. 
It will be seen that the increase of working charges 
has been universal, and in every caze it is attributable 
to the same causes, viz., the dearness of coal and other 
materials used in daily railway life. It is interesting 
to observe that a passenger system like the Metro- 
politan has suffered much less than the heavy northern 
lines, while the Great Central makes the worst show- 
ing of allin the matter of its current outgoings, the 
London extension being at present a source of weak- 
ness rather than otherwise. The one consoling feature 
in a decidedly discouraging outlook is the fact that 
coal and rails are at length tending downwards, so 
that there is some prospect of better results being 
worked out in the six months ending June 30. 

The competition of electric lines has scarcely been 
felt at present by British steam railways, asa whole ; 
but at the meeting of the Lancashire and Yorkshire 
Company the chairman complained that the suburban 
traffic at Manchester had been a little affected by this 
new influence. The dividend of the Metropolitan 
declined from 32 per cent. per annum to 2} per cent. 
per annum, and the directors did not mince matters at 
all, but attributed the reduction to the competition of 
the Twopenny Tube. The Metropolitan District has 
suffered much more seriously from the Twopenny Tube 
than its neighbour, and cannot make any distribution 
even upon its preference stock. The Metropolitan 
has got into the country as far as Aylesbury, and its 
country lines are doing well; but the number of pas- 
Sengers carried for the whole of 1900 declined to 
93,333,025, as compared with 96,050,502 in 1899. 
With the help of the country lines, the receipts from all 
sources last year were carried to 823,304/., as com- 


pared with 817,338/. in 1889; but the company has 
padoubtedly experienced a check. The zamber of 





passengers passing over the Metropolitan District 
increased in the first half of 1900 to 20,864,482, as com- 
pared with 20,671,950 in the corresponding period 
of 1899. In the second half of last year, however, 
the number of passengers declined to 18,610,772, 
as compared with 19,840,154 in the corresponding 
period of 1899. The opposition of electric lines 
is necessarily restricted to town and suburban 
traffic, but the City and South London proposes 
to extend its system to Croydon in one Seaton 
and St. Alban’s in another; and it is difficult at 
present to foretell the ultimate development of what 
may be termed electric competition. At the same 
time, current opinion is not disposed to regard this 
electric competition as a serious matter upon lengthy 
sections of line on which a small number of trains has 
to be run. It is only upon short town sections re- 
quiring a great number of trains that electric traction 
is at present looked upon as a decided success. The 
City and South London has ‘not at present worked 
out more than 14 per cent. per annum upon its 
ordinary stock, and the Waterloo and City is 
dependent for its 3 per cent. upon the London and 
South-Western, of which it is a feeder. The Cen- 
tral London has been more successful than the 
City and South London, but it has not been in opera- 
tion for a sufficient period to enable a definite conclu- 
sion to be arrived at respecting it. The introduction 
of electric traction upon the City lines of the Metro- 
politan and the Metropolitan District is in contempla- 
tion, but the Metropolitan District directors observe 
that the new system may be very difficult of applica- 
tion to lines like the Metropolitan District and Metro- 
politan with their extensions east and west, and their 
complicated relations with other companies. 

While the net profits of railway companies expe- 
rienced a decided curtailment in the first half of this 
year their capital accounts continue to grow. The 
electricisation of the Metropolitan District and the 
Metropolitan will not be carried out without consider- 
able additions to the capital accounts of each of these 
undertakings, and the expenditure of capital upon the 
— of other leading companies was as follows in 
the past half-year : Great Northern, 584,965/.; Great 
Central, 896,052/.; North-Eastern, 1,121,407/.; Mid- 
land, 1,243,2087.; London and North - Western, 
704,046/.; South-Eastern and Chatham, 1,550,680/.; 
London, Brighton, and South Coast, 546,747/.; London 
and South-Western, 668, 128/.; Great Eastern, 544,605/. ; 
and Lancashire and Yorkshire, 668,725/. Of course, 
all this additional capital cannot be raised without 
an appreciable increase in fixed charges. Revenue 
has hitherto shown a steady tendency to increase, but 
there is something of a race between revenue progress 
and additional capitalisation ; and if working expenses 
cannot be reduced, it is not very difficult to predict 
that the ultimate outcome will be unfortunate. One 
curious feature of current expenditure on capital 
account is the large proportion of it which is 
devoted to lines opened for traffic. Expenditure 
of this description was made by the Lancashire 
and Yorkshire during the past half-year to 
the extent of 213,930/.; by the Great Eastern, 
to the extent of 307,157/.; by the London and 
North-Western, to the extent of 442,909/.; by the 
London, Brighton, and South Coast, to the extent of 
305,851/. ; by the South-Eastern and Chatham, to the 
extent of 432,790/.; by the London and North- 
Western, to the extent of 513,832/. ; by the Midland, 
to the extent of 693,646/. ; by the North-Eastern, to 
the extent of 735,092/. ; by the Great Central, to the 
extent of 184,685/. ; and by the Great Northern, to the 
extent of 362,602/. Widening works, additional 
sidings, and station reconstructions largely account 
for the additional capitalisation of previously opene 
lines. But an explanation of this expenditure does 
not overcome the difficulty that these lines are becom- 
ing more and more heavily weighted, and will have to 
make more and more efforts to respond to their finan- 
cial obligations. It is, of course, fair.at the same time 
to add that station improvements, widening works, 
&c., increase the earning power of the lines upon which 
they are carried out, and that hitherto, at any rate, 
the earning powers of British railways have steadily 
expanded. 








Coat In Natat.—The output of the Natal Navigation 
Collieries Company for December amounted to 10,384 tons, 
being 3282 tons in excess of the previous month, and a 
record for the mine since the resumption of work. 


PERSONAL.—Messrs. Kaye, Parry, and Ross, civil engi- 
neers, of Dublin and Westminster, have been appointed 
consulting engineers for the — main drainage works 
which are being carried out from the plans and specifica- 
tions prepared by Mr. J. Finlay Peddie, C.E., of Belfast. 
—Measrs. Murray and Paterson, Limited, engineers and 
founders, of Coatbridge, announce that they have found 
it necessary to build new works, which are.situated close 
to Whiffles Station on the Caledonian Railway.—Mr. 
Arthur Koppel, formerly of Peninsular House, Monu- 
ment-street, E.C., announces that he has removed to 





larger offices at 27, Clement’s-lane, E.C. 





ROYAL METEOROLOGICAL SOCIETY. 


Tue monthly meeting of this Society was held on Wed- 
nesday evening, the 20th inst., at the Institution of Civil 
Engineers, Westminster, Mr. W. H. Dines, B.A., Pre- 
sident, in the chair. 

A loyal and dutiful address of condolence and homage 
to His Majesty the King was d to. 

Mr. E. Mawley presented his report on ‘‘ The Pheno- 
logical Observations for 1900.” During the greater part 
of the winter and spring the weather proved cold and sun- 
less, but in the summer and autumn the temperature was, 
as a rule, high, and there was an unusually good record 
of bright sunshine. Asaffecting vegetation, the two most 
noteworthy features of the phenological year ending 
November, 1900, were the cold, dry, and gloomy cha- 
racter of the spring months and the great heat 
drought in “— Throughout the whole of the flower- 
ing season wild plants came into blossom much be- 
hind their average dates, indeed, later than in an 

ear since 1891. Such spring emigrants as the swal- 
ow, cuckoo, and nightingale were also later than 
usual in visiting these shores. Taking the British Isles 
as a whole, the crops of wheat, barley, and oats were all 
more or lees under average. The yield of hay was poor 
in the southern half of England, but elsewhere varied 
from a fair to an abundant crop. Turnips and swedes 
were almost everywhere deficient, but there was a heavy 
crop of mangolds. Potatoes were under average. This 
was a bountiful year as regards fruit, the yield of apples, 
plums, and all the small fruits being in excess of the 
average. ; 3 

Mr. A. E. Watson read a paper entitled, ‘‘.A Review of 
Past Severe Winters in England, with Deductions There- 
from.” From an examination of the records of the severe 
winters of the last 300 years, he has come to the conclu- 
sion that they are most frequent in the years with the 
numbers 0Q—1 and 4—5. He is also of opimon that the 
severe winter in the middle of each decade is generally a 
late one (January to March), while that at the beginning 
or end of each decade is generally an early one (November 
to January). ' 





Rosario.—The port authorities have suspended the 
repair of the Government wharves. Dredging has also 
been stopped. 





Tue InstiTuTION or Nava ARcHITECTS.—The annual 
spring meeting of the Institution of Naval Architects is 
announced for Wedneeday, March 27, and two following 
days, at the Society of Arts rooms in the Adelphi. The 
new President of the Institution, the Rt. Hon. the Earl 
of Glasgow, G.C.M.G., will preside. The Council of the 
Institution have received, and accepted, an invitation 
from the Lord Provost and Corporation of Glasgow to 
hold the summer meeting of the Institution this year in 
that city. The meeting will therefore be held on Tues- 
day, June 25, and the three following days. The annual 
dinner will be given on Wednesday, March 27, at the 
Hotel Cecil. The Council also announces that it will be 
willing to present a gold medal and a premium of books 
or instruments for papers of exceptional merit. These 
awards are not eligible for members or associate members 
of Council. 

Tue Ratina or Macuinery.—The appeal of Mesars. 
Crockett and Jones, boot and shoe manufacturers, against 
an increased assessment placed upon their machinery ab 
Northampton by the Assessment Committee, came before 
the Recorder at the adjourned sessions on Thursday, the 
7th inst. Mr. Edward Boyle, KC., and Mr. Lacey 
Smith appeared for the a ants, and Mr. Balfour 
Browne, RC. Mr. Stanley Lathom, Mr. Moresly White, 
and Mr. Bernard Campion for the Union Assessment 
Committee. In opening the case Mr. Boyle said this 
was an appeal — an assessment of 825/. gross and 
5507. rateable. The old assessment was 225/. gross and 
202/. 10s. rateable, figures which made the increase appear 
rather startling. The annual value of the land and build- 
ings was agreed at 306/., and the annual value of the 


| landlord’s machinery, which both sides admitted was 


rateable, was agreed at 39/., the total of these items eo 
3457., leaving 205/. as the sum which the respondents h 
placed upon the tenant’s machinery, the rateability of 
which was the only question in dispute. These machines 
consisted principally of sewing machines of various kinds 
and sizes. Mr. Boyle stated that when the a 
appeared before the Assessment Committee the chairman 
stated frankly that they intended to rate the machines. 
The figures were not very large, but the principle in- 
volved was an extremely important one, as it aff all 
the other boot factories in the town, and if the attempt 
succeeded the effect might be to hamper Northampton in 
any trade where machinery was used in competition with 
other towns where machinery was not rated. . 
Boyle pointed out that many of the machines used by the 
appellants could not be hased, but were only leased 
by the patentees to the firms requiring them, and that in 
dition to a royalty on the number of stitches, a premium 
was paid for the lease of the machines. The ents 
contended that the machinery should be assessed upon its 
value based upon the patent rights and royalties paid, 
but the ap ts’ witnesses valued this machinery with- 
out including these rights and royalties, and said that 
neither the machines nor the royalties were rateable. 
Evidence was given on behalf of the appellants by Mr. 
Humphreys- Davies, surveyor, of London, and Mr, Amos 
Satchwell, the agent in Northampton, of the British and 
American Machinery Company ; and for the ey eyo 
by Mr. W. Collins, auctioneer, of Leicester. ter hear-) 
ing the arguments of counsel, the Recorder reeerved his 





decision, pending a view of the premises, 
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Tue brick press illustrated on this page is designed 
to make bricks from any kind of clay (marl, fireclay, 
or slate) which will grind through a perforated pan. 
Such clay is, of course, semi-dry—that is, the bricks need 
no air-drying before being burned, but can be carried 
directly to the kiln without delay. The clay is dug 
during the summer, and stored under cover for use 
all the year round ; the manufacture, therefore, ceases 
to be seasonal, as in a common brickfield, and becomes 
continuous. 

The powdered clay is fed by a “charger” into a 
mould, in which it is strongly compressed by rams 
working both from above downwards, and also from 
below, upwards. When the mould is first filled, 
it contains in addition to the clay, a quantity of 
air enclosed within the interstices of the plastic 
material. When pressure is applied, this air is forced 
out, but it cannot escape from the mould, the openings 
to which are filled by the rams. The pressure is, 
therefore, momentarily relaxed to allow the air to get 
away, and then the pressure is renewed to finally con- 
solidate the clay, and produce a solid sharp-edged 
brick of first-rate quality. It is in the means of obtain- 
ing these two pressures, with an interval between them, 
that the chief interest of the press lies, from a mecha- 
nical point of view. 

Figs. 1 to 6 show the machine in detail, while Fig. 7 
is a perspective view of it. Figs. 3to 6 explain dia- 

ammatically the means for applying the pressures. 
n Fig. 3 the rams are about to approach the clay, the 
toggles D, D' being bent to the left. In Fig. 4 the 
rams have consolidated the clay, the toggles being in 
a straight line. Fig. 5 shows the toggles past the 
central position on the other side and the rams drawn 
slightly back, while in Fig. 6 the rams are on the 
return stroke, and have again applied the pressure to 
the clay. 

The means by which this action is obtained are to 
be seen in Figs. 1, 2, and 7. At the top of the ma- 
chine is a heavy three-armed casting One arm 
extends back to be coupled to the connecting-rod ; 
one projects upwards and carries the external coup- 
ling-rods which connect it to the lower ram mi, 
while the third D forms one element of the toggle 
(Figs. 2 and 5). The lower element of the toggle is & 
md of links D', pivoted to the upper ram m (Fig. 2). 

he connecting-rod has a long slot at its upper end 
where it takes on to the pin on the arm A, and this 
slot affords a ‘‘ dwell” or period of rest during which 
the pressed brick is pushed away by the charger and a 
fresh supply of clay is introduced into the moulds, 
In Fig. 3 the rams are wide apart and remain so, 
until the crank has moved nearly into the position 
shown in Fig. 4. The connecting-rod then draws 
down the arm A, until the toggles become quite straight 
(Fig. 4). The continued rotation of the crank carries 


the arm D past the centre line (Fig. 5), and then there 
comes a second “ dwell” while the slot in the connect- 


























ing-rod slips over the When the cam acts, the ram pushes the 


Fig. 5 and nearly to 


on: from the ero shown in | ram mi. 
at in Fig. 6. The toggle is | compressed bricks on to the mould table, whence the 
again a and a further movement of the | charger, operated by the cam C! and a vertical lever, 


crankpin lifts the rams clear of the moulds. pushes them towards the front end of the mould 

All that remains now is to push the bricks out of | table, ready for removal. After the charger has 
the moulds. This is done by the lever L, which at | pushed the bricks towards the front of the mould 
the left hand end is worked by a cam. Its other end | table, the front end of the lever L falls, the drop of 
is curved and passes under a pin fixed to the lower the ram being softened by a dash-pot. Both rams, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was at a stand. 
still in last Thursday’s forenoon pig-iron market. Onl 
about 1000 tons were dealt in. Scotch, in which two 
transactions took place, fell 4d. 
ld. per ton. In the afternoon about 3000 tons changed 
hands, and the tone was rather firmer. The settlement 
prices were: Scotch, 54s. 9d.; Cleveland, 463. 74d. ; 
and Cumberland hematite iron 59s. 4}d. per ton. 
Only about 1000 tons were again dealt in on Friday 
forenoon, Scotch declined 4d. per ton, Cleveland 1d., 
and hematite iron 2d. per ton, and in the afternoon 
the market remained steady, and about 13,000 tons 
changed hands. The forenoon — were : 54s. 9d. cash, 
with buyers over ; 46s. 7d., and 593. cash buyers. In the 
afternoon all sorts were reported down from a shade to 14d. 
perton. The settlement prices were: 54s. 9d., 46s. 6d., 
and 59s. 3d. per ton. At the forenoon meeting of the 
market on Monday some 2000 tons were disposed of. 
Scotch fell 14d., and hematite iron 24d. per ton. In 
the afternoon things were at a complete standstill. 
It was only just at the close, in fact, that anything was 
done, 500 tons of Scotch iron changing hands at 54s. 7d. 
per ton cash. Prices were then the turn firmer. The 
settlement prices were 54s. 6d. and 593. 3d. per ton. A 
small amount of business was done on Tuesday forenoon, 
only some 1500 tons being dealt in—500 tons of Scotch 
and 1000 tons of hematite iron. The latter rose 5d. per 
ton. About 300 tons —— hands in the afternoon, and 
the close was firm, Scotch showing a gain of 1d. per ton on 
the day, and hematite iron 54d. perton. The settlement 
prices at the close were : 54s. 9d., 46s. 74d., and 59s, 9d. per 
ton. The iron market this forenoon was rather more brisk. 
Some 5000 tons changed hands; prices were easier. 
Scotch fell 2d. per ton. In the afternoon other 5000 tons 
were dealt in, and the prices were irregular. The feature 
was the selling of Cleveland iron by commission houses. 
The settlement prices were: 54s. 74d., 46s. 44d., and 
59s. 9d. per ton. The following are the quotations for 
No. 1 makers’ iron: Clyde 68s. per ton; Gartsherrie, 
68s. 6d.; Summerlee, 70s.; Calder, 70s. 6d.; Langloan, 
72s. 6d.; Coltness, 76s. — the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 68s. ; 
Shotts (ship at Leith), 72s. 6d.; Carron (shipped at 
Grangemouth), 693. per ton. With the small available 
stock of pig iron in the public warrant stores it is dis- 
appointing to find that both Scotch and hematite iron have 
=~ been further drawn upon during the past week. 
e@ latest American advices are rather better than they 
were lately, and offerings to sell for export have for the 
resent ceased. The number of furnaces in blast in Scot- 
and stands at 79, against 85 a ee ago. The stock of 
pig iron in Messsr. Connal and Co.’s public warrant 
stores stood at 65,009 tons yesterday afternoon, as com- 
pared with 65,594 tons yesterday week. 


r ton, and Cleveland 


‘inished Iron and Steel.—Dealers in malleable iron 
and steel state that their experience over their Ameri- 
can contracts has been such that they will not soon 
again commit themselves, no matter what the terms 
may be. In the back end of the past year it was 
announced that a Glasgow firm had bought 10,000 tons 
of ship-plates in the United States for delivery in the 
Clyde; but it now seems that, so far as can be learned, 
oy 1000 tons have reached the destination, and 
that quantity came so late that the plates for one 
steamer had to be replaced locally in order that con- 
structional work might be proceeded with. Besides, it 
is said that American methods of business do not com- 
mend themselves to merchants here. Some local mer- 
chants who have been cutting prices unduly must, it is 
thought, ere long find themselves in a tight corner, as 
manufacturers still quote 6/. 12s. 6d. per ton for steel 
angle-bars, 6/. 10s. for ship-plates, and 7/. for boiler- 
plates. There is some talk of an understanding being 
again attempted in the steel trade. Makers of malleable 
iron have secured several seasonable orders for the West 
Indies and Australia for best bars. When prices here were 
on the boom those markets were captured by America, 
but the recent advance in quotations there and the re- 
ductions here have opened them once more to Scotch 
makers and merchants. There has not been any order 
for malleable iron booked as yet for the Continent, but 
the prices here are now lower than across the Channel, 
and that should soon tell in favour of the local market. 
The stee)makers have also booked some fair orders, an 
they are chiefly for early delivery. 


Royal Society of Edinburgh.—A meeting of the Royal 
Society was held on Monday night, Professor Geikie pre- 
siding. A communication on the thermo-electric pro- 
ae of solid mercury was made by Dr. W. Peddie, 

ing the continuance of previous experiments by himself 
and the late Mr. A. B. Shand. The results of the investi- 
gation were reported by Dr. Peddie to be entirely confir- 
matory of those previously given. The ‘‘ Thomson effect ” 
in solid mercury, it was found, is practically the same as 
that of iron at ordinary temperacures, and the thermo- 
electric power of the solidified metal is practical] 
equal to that of copper at .0 C. Mr. Thomas Heat 
contributed a paper on observations of the Edinburgh 
rock thermometers. The first part of the paper con- 
tained tables of the observations in continuation of those 
published by the late Professor Piazzi Smyth, the whole 
making a series of twenty years’ observations, besides 
forty years’ observations of the older thermometers 
which were destroyed in 1877. The second part of the 
paper contained a résumé of the whole of those observa- 
tions, from which were deduced the form of their annual 
curves for each of the eight thermometers. The deduc- 
tions showed that the heat penetrated 1 ft. of the rock 
of the Calton Hill in about 63 days, and that at a depth 





between 50 ft. and 60 ft. summer heat ceases to pene- 
trate. 

Glasgow University Engineering Society.—A meeting of 
the above society was held in the Engineering Class- 
Room on the evening of Thursday, February 14, Pro- 
fessor Biles presiding, when Professor Watkinson, of the 
West of Scotland Technical College, delivered a lecture 
on ‘‘ Steam Superheaters and the Saving in Fuel Effected 
by their Use.” The lecturer showed the need of some 
method of preventing condensation in the cylinder, and 
that superheating met this need. He described various 
types of superheaters, including his own, and pointed out 
their advantages and defects, especially with regard to 
regulation and efficiency. In reply to several members 
Professor Watkinson dealt satis’ age | with the ques- 
tions of lubrication and deformation of cylinders using 
superheated steam, with the difficulty of sooting on the 
close tubes of his own type, and with the question of 
superheating by wire-drawing. At the conclusion of the 
lecture, Professor Biles proposed a vote of thanks, which 
was heartily accorded. 

Institution of Civil Engineers: Glasgow Association of 
Students.—The fifth general meeting of session 1900-1 
was held in the Institution Rooms, 207, Bath-street, 
Glasgow, on the evening of Monday last, the 18th 
inst., Mr. W. M. Gale, Assoc. M. Inst. C.E., pre- 
siding, when Mr. George H. Whigham, Student Inst. 
C.E., read a paper on ‘‘ Light Railways.” After endea- 
vouring to extract from the Light Railways Act a defini- 
tion of the term “‘light railway,” the author met the 
oft-quoted objection that light railways were not a finan- 
cial success in this country, by quoting examples of light 
railways which had been in existence for a number of 
years, doing their work satisfactorily and paying satis- 
factory dividends, and by oo that the financial 
failure was due to their not being “‘ light ” enough either 


in construction or in methods of working. It was pointed 
out that most European countries, and many British 
colonies and dependencies, had long recogn: the ad- 


vantages of light railways, and had made use of them in 
opening up agricultural and other poor districts by con- 
necting them with the main railway routes. The question 
of gauge, and the disadvantage of break of gauge and trans- 
shipment were next considered. The various items in 
which asaving might be effected by the employment of a 
narrow gauge line were pointed out. The most suitable 
permanent way, rolling stock and locomotives, and the 
simplification of the working expenses, were then dis- 
cussed. In conclusion, the author gave a short descrip- 
tion of the Leadhills and Wanlockhead Light Railway 
(Messrs. Formans and McCall, engineers) now nearing 
completion. This light railway, which will be worked 
by the Caledonian Railway Company, runs from Elvan- 
foot Station on that company’s main line, to Leadhills 
Village, a distance of about 7} miles, with a total rise of 
600 ft. in 6} miles, which makes this the highest railway 
yet constructed in Scotland. The gauge in this case is 
the standard 4 ft. 84in., while the rolling stock will be 
the lighter types of ordinary carriages and wagons, with 
light locomotive. An interesting discussion followed, 
and the usual vote of thanks terminated the proceedings. 





ARTIFICIAL Propuction or CoLtp.—Dr. W. Hampson, 
in his fifth lecture at University College, began by ex- 
hibiting a diagram of the cold-air machine last described, 
and in illustration of its modern developments a view of 
a Haslam cold-air machine, explaining that neither exhi- 
bition nor omission of any firm’s work was to be taken as 
implying a comparison between the merits of various 
machines or as giving an account of the chief work done 
by Her for sometimes a sample of what was quite a 
small branch of a firm’s work would be shown to illustrate 
a special point. The development of the ammonia ab- 
sorption machine was then traced from Carré’s arrange- 
ment of two vessels connected by a pipe, and containing 
a strong solution of ammonia, one of the vessels acting 
alternately as generator and absorber, while the other 
acted as condenser or refrigerator. The —— on 
which this depends was illustrated experimentally by 
heating strong ammonia water in a large test-tube. The 
ammonia = thus evolved, when led by a connecting-tube 
beneath the surface of hot water, rose in a rapid succes- 
sion of bubbles to the surface, whereas, when it was led 
beneath the surface of cold water, the latter absorbed it 


d | so rapidly that the bubbles scarcely showed at the end of 


the submerged tube. Carré’s apparatus, acting by the 
absorption of ey ye by strong sulphuric acid, was 
next explained, with the necessity of an air vacuum in 
the operating space, to permit of the water-vapour 
travelling rapidly at low pressure to the acid. A modern 
development of this principle, in the form of a convenient 
domestic freezer, made by the Pulsometer Engineering 
Company, was shown at work, producing ice in a few 
minutes in a bottle of water, and afterwards making a 
block of ice for table use. It was shown how Carré’s 


absorption machine was made to act continuously by 
introducing a small pump to gy the refrigerating 
medium circulating always in one direction. The im- 


provements of Reece and Mart, to make the ammonia- 
vapour more nearly anhydrous, and to economise steam 
and cold water, were next explained. The absorption 
machine could be made to act without any constantly 
working parts, the small pump being cut out, and two 
similar vessels being made, by the operation of steam and 
water valves, to act alternately as generator and absorber. 
In illustration of this, a diagram and view of the ‘‘Sim- 
lex” ine were shown.—-In the abstract of the last 
ecture, on 216 of our issue of Febru 15, the 
practical definition of the critical point of fluids should 
read: ‘“‘while temperature and any pressure remain 
constant.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
South Yorkshire New Coalfield.—Various railway com- 
panies are seeking powers in Parliament in order to 
obtain better communication with the new South York- 
shire coalfield. The North-Eastern Railway Company 
is to uire the Goole and Marshland Light way 
and the Isle of Axholme Light Railway, and then the 
see to construct a new line westward, throug’ 
awtry and Tickhill. For the Goole and Marshland 
Railway of nine miles they are paying at the rate of a 
little more than 80007. per mile; and it is understood 
that the Isle of Axholme portion of 14 miles will be 
taken over at cost price. From Tickhill the western 
section is to run to a point close to Maltby, and then 
diverge, one line branching off to connect with the 
Dalton Main Colliery line, and the other to join the 
— Shireoaks and Laughton Light Railway. The 
ull and Barnsley Railway Company have only 18 miles 
of line to construct in order to reach the Rotherham and 
Bawtry district, and the Lancashire and Yorkshire Rail- 
way Company contemplate the construction of a short 
line of six miles to form a junction of the Dearne Valley 
Railway with the Wakefield and Goole line at Crofton. 


Hadfield’s Steel Foundry, Limited.—After paying the 
dividend on the preference shares and making provision 
for depreciation, the net profit available for dividend on 
the ordinary shares amounts to 38,6497. The directors 
recommend a dividend on the ordinary shares of 10 per 
cent. per annum, and a bonus at the rate of 5 per cent 
perannum. It is proposed that 10,0007. be added to the 
reserve and renewal account, and that the balance of 
82871. be carried forward. 


Iron and Steel.—With regard to the local iron trade, a 
little more hopeful feeling prevails, and buyers are show- 
ing a little more disposition to do business. Generally, 
however, things remain very flat and unsatisfactory. 
Prices have been steadily dropping, and, as compared 
with four weeks ago, they show a drop varying from 1s. 
to 6s. 6d. per ton. The ruling quotations are: West 
Coast hematites, 70s. to 72s. per ton; East Coast ditto, 
67s. 6d. to 683. 6d. per ton; Lincolnshire No. 3 foundry, 
503. to 51s. 6d. per ton ; forge, 47s. 6d. to 48s. per ton ; 
Derbyshire No. 3 foundry, 53s. 6d. to 54s. per ton ; forge, 
47s. 6d. to 48s. per ton; bars, 7/7. 103. to 8. per ton; 
sheets, 8/. 12s. 6d. to 8/. 17s, 6d. per ton, Makers of pig 
iron are still further restricting their output, and this is 
—— a salutary influence on trade. Consumers, as a rule, 
are only buying to meet current ae me a and cannot 
be induced to buy for any distance ahead. The lower prices 
at which coal can now be bought are having a beneficial 
effect upon the iron trade. There is no improvement to 
record in the lighter industries of the city. Since the 
year opened the demand for cutlery, plated goods, and 
similar ware has been steadily declining, and in many of 
the large establishments the output is being restricted. A 
fair amount of business is still being done in the tool 
trade, and men are kept fully employed. 


South Yorkshire Coal Trade.—There has been no altera- 
tion in the coal trade during the week. House fuel is 
selling freely, but steam qualities are by no means moving 
away as well as could be wished. In some quarters it is 
asserted that the railway companies are not taking their 
full contract quantities, being able to buy cheaper in the 
open market. Only a moderate tonnage is being sent to 
the Humber ee competition is bod keen con- 
sequent on Derbyshire owners having recently conceded 
a reduction in price. Prices are irregular, and good steam 
coal can be procured at 13s. 6d. to 14s. ~ ton in quanti- 
ties at the pits. Gas coal meets with a fair sale, but 
rates are not so firm. All kinds of small coal, slack, and 
smudge are cheaper. Best samples of screened slack are 
selling at 83. to 83, 6d. per ton, and pit slack at 63. to 
6s. 6d. per ton at the collieries. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change; the market, on the 
whole, was dull, and the business transacted was by no 
means on a large scale. Quotations for pig iron again 
eased, notwithstanding that, owing to the ironmasters 
having restricted the make, the output was said to be 
well taken up and stocks very low. Buyers were rather 
backward, though at the same time a feeling prevailed 
that prices had about touched bottom, and that the early 
future would see an improvement in demand so soon as 
the Continental waterways were once more open. No.3 
.m.b, Cleveland pig iron was 46s. 9d. for prompt f.o.b. 
oer, at which price several transactions were 
recorded. The lower qualities were steady, No. 4 
foundry being 46s.; grey forge, 45s. 3d.; mottled, 453.; 
and white, 443. 9d. The general market quotation for 
Nos. 1, 2, and 3 East Coast hematite pig iron was 61s., 
and rather less might have been accepted for a good 
order. Rubio ore was put at 15s. ex-ship Tees—a price 
that buyers would not give. To-day prices were not 
quotably altered. 


Manufactured Iron and Steel.—There is not much 
change in the manufactured iron and steel trades. More 
inquiries are reported for ship-plates, and iron ore firm 
at 6/. 12s. 6d., and steel at 62. 153.—lees 2) per cent. 
Iron and steel ship-angles are weak, and could easily be 
bought at 67. 10s.—less the usual discount. Heavy sec- 
tions of steel rails are steady at 5/. 10s. net at works. 
Messrs. Bolekow, Vaughan, and Co. have booked an 
8000-ton order for rails and fishplates for India. 


Coal and Coke.—Fuel prices are rather irregular, and 
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the general tendency is to ease. Unscreened Durham 
bunkers are about 93. f.o.b. Manufacturing and gas coal 
are both quiet, and household coal is in less demand than 

twas. A fairly good demand for coke continues, but 
there is an abundant supply. The general market quota- 
tion - average blast-furnace qualities delivered here is 
13s. 6d. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The amount of business passing in steam coal 
has been somewhat restricted, but quotations have been 
maintained for prompt and early shipments. The best 
steam coal has been making 17s. 6d. to 18s. 6d. per ton, 
while secondary qualities have brought 16s. 6d. to 17s. 3d. 

rton. House has not shown much change ; No, 3 

hondda large has made 16s. to 17s. per ton. Foundry 
coke has brought 21s. to 22s., and furnace ditto 19s. to 
203. per ton. As regards iron ore, the best Rubio has been 
making 15s. 6d. to 15s. 9d. per ton. 


The Forest of Dean.—The output of coal from the Forest 
of Dean from 1874 to 1900 averaged 836,000 tons per 
annum. Last year’s production was 1,051,733 tons, or 
28,000 tons in excess of the corresponding output of 1899. 
The number of persons employed in coal-mining in the 
Forest of Dean showed an increase of 620 last year. 


The Telephone at Portsmouth.—The Portsmouth Town 
Council decided on Tuesday to proceed with a scheme of 
municipal telephones. The scheme provides for all wires 
being underground. 


South Wales Coal.—An Italian Navy contract for the 
supply of 50,000 tons of steam coal over three mouths, 
commencing in March, has been placed with Messrs. 
Pyman, Watson, and Co., of Cardiff. Delivery is to be 
made at the ports of Naples, La Spezzia, Madelena, 
Messina, and Taranto at, it is stated, a uniform price of 
23s. 4d. per ton, including freight. The same firm has 
contracted to supply the Danish State Railways with 
4500 tons of steam coal at 19s. 9d. — ton, including 
freight. The directors of the Swedish State Railways 
have purchased 7000 tons of steam coal from Messrs. 
Powley, Thomas, and Co., Cardiff, and 12,000 tons from 
Messrs. C. Evans and Co., Cardiff. Delivery is to be 
made at Stockholm and Malmo, the price obtained by 
the contractors being 21s. 94. per ton, including freight. 


West Gloucestershire Water Company. — The West 
Gloucestershire Water Company formally started a new 

umping engine at Frampton Cotterell on Monday. 

he engine is a triple-expansion surface-condensing one, 
with overhead cylinders of the marine type, and it will 
raise 1,500,000 gallons of water in 24 hours, and force it 
thence to high-level service reservoirs at Kingswood 
Hill, about 64 miles away, the total lift of the water, 
including friction, being 510 ft. The pumping plant was 
made and erected by Messrs. Easton and Co., fnited, of 
= The works were designed by Mr. E. D. Marten, 

Ebbw Vale.—A cargo of 3500 tons of steel rails is about 
to be despatched to India. 


Barry.—The combined import and export trade of 
Barry last year was 7,486,996 tons. The corresponding 
movement in 1899 was 7,489,317 tons. 











Moror-Car TRANSMISSION MEcHANISM. — The fifth 
general meeting for the present session of the Graduates’ 
Association was held in the Graduates’ room at the In- 
stitution of Mechanical Engineers, Storey’s-gate, West- 
minster, at 7.30 o’clock, Monday evening, February 11, 
1901, Professor H. S. ele- Shaw, LL.D., Bis 
Professor of Engineering, University College, Liver- 
pool, in the chair. Mr. A. Marsden, gradaate, read a 
paper on “‘ Motor-Car Transmission Mechanism,” and 
illustrated his paper by diagrams and models. In the 
course of his paper the author touched very briefly on 
the autocar industry in general, and then described the 
various transmission mechanisms adopted by prominent 
carbuilders, but without criticising jon. lt trans- 
mission was first dealt with, and it was stated that it 
offers many advantages for light car work; amongst 
them, economy of construction, and simplicity and 
silent running. The author, however, pointed out 
that designers of belt drives for cars have lost sight 
of the very ordinary workshop practice, which has 
proved its success in everyday work for many years; 
and that with broad belts aay J protected from mud 
and dust there was much room for improvement and 
success. By the means of diagrams several systems 
of belt drives and expanding pulleys were shown. Chain 
driving by means of pitch chains was most fully gone into, 
and samples of the best known chains used in motor cars 
were exhibited. Transmission by spurwheels is very well 
known, and is also very effective; it is almost universally 
adopted by all the leading British and foreign makers, 
either alone or in combination with chain drives on almost 
all the ae cars. To obtain the very best results, 
great care has not only to be exercised in designing, but 
in the selection of materials and workmanship. Specimens 
of gear were shown as used in up-to-date cars, and con- 
sidering how unsatisfactory the method of sliding the 
gears in and out is, the behaviour of the gears is remark- 
able. The advantage and disadvantages of involute and 
cycloidal forms of teeth were considered. Cycloidal teeth 
work noisily and irre; ularly if the centres of the wheels 
are not the correct distance apart; while teeth with 
involute curves work perfectly well if the centres are not 
quite correct. Shafts and clutches were very briefly 


mentioned, and it was stated that the simpl 

still stands as the favourite. The design a ooauioae? 
tion of road wheels, tyres, and ball an 
rere, toasted upon, 

owed, 


and construc- 
: nd roller bearings, 
A very interesting discussion fol- 





MISCELLANEA. 


THE ceremony of switching on the electric light at the 
—— Electricity Supply Works, Fulham, took place 
yesterday. 

The Middle Arm, the first work of the new dock ex- 
tension at Middlesbrough. was opened for traffic on 
February 14, when the s.s. Glenroy entered, and her 
cargo shipped by the new electric cranes, which are quite 
@ success. 


The traffic receipts for the week ending February 10 
on 33 of the principal lines of the United Kiogiom 
amounted to 1,606,702/., which was earned on 20,425} 
miles. For the corresponding week in 1900 the receipts 
of the same lines amounted to 1,610,928/., with 19,869 
miles open. There was thus a decrease of 4226/. in the 
receipts, and an increase of 5564 in the mileage. 


Tn order to peveees the surreptitious substitution of 
foreign-made china and porcelain electrical fittings for 
English-made articles, the Secretary of the China, For- 
niture, and Electrical Fittings Manufacturers’ Associa- 
tion has registered a special trade mark, which, since 
January 10 last, has been impressed on all their goods 
by members of the Association above named. 


The inaugural meeting of the Birmingham Local 
Section of the Institution of Electrical Engineers was 
held at the University Buildings, Edmund-street, on 
Wednesday last, commencing at 8 pm. Dr. Oliver 
Lodge, chairman of the section, delivered his inaugural 
address, and Looe those present was Professor John 
Perry, President of the Institution. 


A congress of the Union Internationale Permanente de 
Tramways is to be held next year at London, information 
as to which can be obtained from the Secretary of the 
Tramways and Light Railways Association, Clun House, 
Surrey-street, Strand, London, W.C. Arrangements for 
the holding during the congress of an exhibition of light 
railway material are now being made by the Tramway and 
Railway World. 


The Friday evening discourse at the Royal Institution 
last week was given by nae Gerald Molloy, D.D., D.Sc., 
who chose the subject of ‘‘ Electric Waves.” ‘The lecturer 
first considered the nature of wave-motion, as illustrased 
by waves in water and air and by light, and then spoke 
of the electric spark as a source of electric waves. The 
spark discharge, as had been known for a considerable 
time, was oscillatory in nature ; each oscillation gave rise 
to some disturbance of the ether, and the series of oscil- 
lations thus set ve Sherer electric waves. It was Clerk- 
Maxwell who elaborated the theory that electric energy 
was transmitted through the ether by vibrations of essen- 
tially the same character as light, though of longer 
wave length. The lecturer then showed some experi- 
ments, on the lines of those performed by Hertz, to de- 
monstrate the nature and properties of such waves. 
Coming next to their position with regard to ether radia- 
tion, he pointed out that of the rays given off by the sun 
only a small number were visible ; if the visible spectrum 
were taken as an octave of light, then beyond the blue end 
the ultra-violet rays had been explored to a distance of two 
octaves, while below the red end six octaves had been dis- 
covered. The position of Riatgen’s X-rays, though not yet 
certainly determined, was perhaps seven or eight octaves 
beyond the highest ultra-violet rays so far explored, and 
that of Becquerel rays not quite so far. Electric waves 
were far down in the infra-red; they might vary in 
length from a fraction of an inch to a mile or so, but even 
the shortest so far produced was many octaves below the 
limit of infra-red radiations, as now known. Thus the 
conception was reached that the various forms of energy 
—light, heat, magnetism, &c.—were all transmitted 
through space as vibrations of the ether, being, so to 
speak, notes of different pitch on the great scale of radiant 
energy; it remained for the physicists of the twentieth 
century to find out more thoroughly the nature of these 
etherial vibrations, to fill up the gaps between the various 
kinds, and perhaps to explain the ether—that mystery of 
mysteries whieh underlay all these phenomena. 


The submarine boats for the United States Navy, in 
hand or authorised to be begun, are six in number, exclu- 
sive of the Holland and the Plunger, of which the former 
was bought in April, 1900, and the latter has been bnild- 
ing since 1896. All have been designed by the J. P. 
Holland Torpedo-Boat Company, who are also the con- 
tractors for the work. The attitude of the Bureau of 
Construction to the question of submarine warfare is ex- 
plained in the last report issued by its chief. The vessel 
which the Department recently acquired (the Holland) 
has shown herself capable of such perfect control in 
the vertical plane that she may be kept within a few 
inches of any desired depth while moving, or brought 
to the surface and taken under again in a very short 
time ; her direction and control in the horizontal plane 
on the surface is effected with the same facility as any 
other craft ; and when submerged, is limited only by the 
difficulties of vision. Her crew are provided for on board 
with reasonable comfort and perfect safety for such 
periods as she may be in service, and working either upon 
the surface or submerged ; and her armament, consisting 
entirely of torpedoes, gives her great offensive power, 
In undertaking the building of six boats of the class, the 
Bureau had in view coast defence work. The boats will 
be 63 ft. 4 in. long, and 11 ft. 9 in. in diameter, bein 
cigar-shaped, and they will displace 120 tons. Each wi 
be driven by a single-screw four-cylinder Otto gasoline 
engine of 160 indicated horse-power, giving a 8 of 
8 knots on the surface, while the main motor will be of 
the “electric waterproof” type, developing 70 horse- 


Each of the boats will have a conning tower 21 in. in 
diameter, protected by 4-in. armour. The armament 
will consist of five 18-in. Whitehead torpedoes, 11 ft. 8 in. 
long, and there will be one expulsion tube. The contract 
price of the hull and machinery of each boat is 170,000 
dols., and they are all to be completed, according to the 
contract, before July 25, 1901. 


The Congo Railway represents an interesting phase 
of Belgian ae in Equatorial Africa. The amount 
of capital expended upon the line to the close of June, 
1900, was 2,997,426/., as compared with 2,874,538/. at 
the close of June, 1899. It follows that additional 
capital to the amount of 122,8887. was expended in 1899 
and 1900. Apart from the future social and com- 
mercial results which may be anticipated from the 
Congo Railway, it derives an additional interest from 
the fact that it was constructed with black labour di- 
rected by Belgian officials, while black labour will alsv 
be employed to a considerable extent in the working. The 
company received a land grant in aid of its undertaking, 
and a ‘combination ” is being developed for the purpose 
of rendering this land valuable. Negotiations with 
this object, between the Congo Company for m- 
merce and Industry and the Belgian Company for 
Commerce on the Upper Congo, have resulted in a con- 
vention. The Government of the Congo Free State has 
not yet given its adhesion to the proposals embodied in 
this convention ; but the Congo Railway Company relies 
with confidence upon the Government assisting in work- 
ing out a favourable solution of the question. The Congo 
Railway has already developed a considerable traffic, and 
the progress observable in its revenue induces encourag- 
ing hopes for the future. The revenue collected in 1897-8 
was 212,187/. In 1898-9 the receipts expanded to 404,341/ , 
and in 1899-1900 they further advanced to 527,312/. 
Nearly the whole of the income of the company is derived 
from goods traffic, the receipts from passengers in 1897.8 
having been only 23,2397.; in 1898-9, 41,370/., and in 1899- 
1900, 47,7952. OF course, the progress of the traffic is due, to 
some extent, to the gradual completion of further sections 
of the line ; still the fact that a solid revenueof 527,312/. was 
collected in 1899-1900 is decidedly encouraging. The ratio 
of the working expenses to the traffic receipts is also low, 
the expenses having been only 160,945. in 1899-1900. 
The financial charges of the year were 79,134. ; but after 
account had been taken of sundry accessory items of 
revenue a balance of 320,060/. remained available for 
allocation to the reserve and dividends on the share 
capital. Upon the whole, the Government of King 
Leopold must be heartily congratulated upon the excellent 
results which have been already worked out, as well as 
upon the still greater encouragement which the future 
appears to have in store for the company, 





South ArricAN TramMways.—Daring the last few 
months considerable progress ha: been made with the 
constructiop of an electric tramway from Camps Bay to 
Sea Point and Caps Town. 





Tue TuRBINE-DRIVEN MercHant StTeaMER.—At the 
meeting of the Institution of Eagineers and Shipbuilders 
in Scotland, held in Glasgow on Tuesday, the 19th inst., 
Professor Barr presiding, the Hon. CO. A. Parsons read 
a paper on ‘‘The Marine Steam Turbine,” and gave 
some details of the turbine-driven vessel now building by 
Messrs. W. Denny and Brothers, of Dumbarton, for the 
Fairlie Campbeltown service, which it was ho would 
be ready by July1. Her dimensions are: Length, 250 ft. 
by 30 ft. beam by 10 ft. 6 in. moulded to main deck, and 
17 ft. 9 in. moulded to promenade deck. Her general 
arrangements are somewhat similar to those of the usual 
modern type of river or coasting pleasure steamer, but 
slight modifications have been introduced to suit turbine 
machinery. The machinery consists of three separate tur- 
bines driving three screw shafts. The high-pressure turbine 
is placed on the centre shaft, and the two low-pressure 
turbines each drive one of the outer shafts. Inside the 
exhaust ends of each of the latter are placed the two astern 
turbines, which are in one of the low-pressure motors and 
operate by reversing the direction of rotation of the low- 
pressure motors and outside shafts. In ordinary going 
ahead the steam from the boilers is admitted to the high- 
pressure turbine, and after expanding about five-fold, 

asses tothe low-pressure turbines, and is again expanded 
in them about another 25-fold, and then passes to the 
condensers, the total expansion ratio being about 125- 
fold, as compared with from 8 to 16-fold usual in triple- 
expansion reciprocating engines. At 20 knots the speed 
of revolutions of the centre shaft will be 700, and of the 
two outer shafts 1000 per minute. When coming along- 
side a jetty, or manceuvring in or out of harbour, the 
outer shafts only are used, and the steam is admitted by 
suitable valves directly into the low-pressure motors, or 
into the reversing motors for going ahead or astern, on 
each side of the vessel. The high-pressure turbine, 
under these circumstances, revolves idly, its steam 
admission valve being closed, and its connection with 
the low-pressure turbines being also closed by non- 
return valves, By this arrangement great manceuvring 
power is obtained. The main air pumps are com- 
pound and worked by worm gearing from the main 
engines in the usual way. There are small auxiliary 
air-pumps worked from the circulating engines for drain- 
ing the condensers before starting the other auxiliary 
machinery. as is usual in vessels with reciprocating 
engines. There is a feed-heater fed from the exhaust 
steam of the auxiliaries, and also when necessary by steam 
drawn from an intermediate point in the expansion of the 
main turbines. The boiler is of the usual double-ended 





power, and giving a speed of 7 knots awash or sub- 





merged. The gasoline tank capacity will be 850 gallons. 


Scotch pattern. The speed of the vessel is expected to 


surpass that of any similar boat at present on the Clyde, 
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ENGINEERING PROSPECTS IN CHINA. 


THE recent publication of an Edict by the Em- 
peror of China, the first clause of which was to the 
effect that the construction of the Shanghai-Nanking 
Railway was to be at once proceeded with, should 
have given a fillip to the desires of many who wish 
to embark on this particular form of venture in 
an all-too-little-known country. 

The recent succession of Edicts projected from 


48! the centre of China’s inaccessibility are rather sug- 


gestive, however, of one pursued by wolves, who, 
relying alone on the only qualities of the animals he 
is acquainted with, throws out tentatively an 
occasional cap, newspaper, or even one of his less- 
favoured dogs, and watches eagerly to see what 


0 | effect such ventures have, and which may prove 


most effectual, either in stopping the rush or caus- 
ing the wolves to quarrel ; in which latter case he 
may even hope that they devour one another instead 
of him. Lest our simile should put the pursued in 
a position meriting too great sympathy, les us com- 
plete it, and admit that, from the wolves’ point of 
view, eating is a necessity ; and that, as they must 





eat, no food is more justifiable than such as can 
well be spared by those who killed their cubs and 
mutilated their nest. But let us also admit that they 
are still wolves to the pursued, and his property 
is still prey to them. Surveying the possibilities 
before us, and putting aside the nightmare of a pos- 
sible conflict among the white races, we seem to be 
able to roughly classify these possibilities under two 
alternatives and a compromise between them. 

1. The re-establishment of the Imperial power, 
whether at Peking or elsewhere, and whether in the 
form of the Emperor or Empress, or of a combined 
rule, and the firm support of this as an actual 
reality by the combined Powers. 

2. The partition of the country among the 
Powers. 

3. A compromise, with a nominal reinstatement 
of Imperialism under ineflicient conditions, and such 
weakness of actual authority and lack of central 
power, that intrigue would be efficient in provincial 
centres for Imperial purposes. 

The chances of engineering enterprise in the first 
two cases are fairlyclear. In the second case, railways 
and other public works would be at once proceeded 
with, and the revenues, under just and wise admini- 
stration, would suffice to cover the loans needed for 
a large amount of such work to be at once under- 
taken. A first condition to the efficient administra- 
tion of the areas hall-marked by various Govern- 
ments, would be ample means of transport. Trans- 
port of ideas—by telegraphs—is already provided 
to some extent; means of transport of men are 
sadly lacking. Both are essential where corruption 
is to be broken down and revenues economically 
collected and their increase fostered. In this case 
the British would be assured of opportunity 
and pre-eminent success. Whatever deficiencies 
the Britisher may have, whether he is decadent or 
not, whether he does or does not fall behind the 
Continental, American, and Japanese in his educa- 
tion, in the advance of his trade, and in his methods 
of commercial organisation and manufactures ; and 
whether he has or has not the finest and most 
speedily applicable army in the world—this is un- 
questionably true of him, and patent to all who 
have travelled, that he is still the only nation 
who can deal really successfully with the problem 
of colonisation, and still more so with that of the 
good government and successful administration of 
the coloured races. 

Case 3 would have to work itself out, and might 
lead anywhere: a clear prognosis would aoa a 
Cassandra. Some idea of the earlier stages of the 
position may, however, be gathered from similar 
experience elsewhere. The Imperial power, as 
well as the local authorities, would be ‘‘run” by 
adventurers in the forms of both governments and 
individuals, and a series of upheavals, due to sub- 
surface agencies—like the spewing up of springs in 
a mud lake—would occasionally send eddies and cur- 
rents of concessionary powers in various directions 
over the surface. The offices of government would 
be assisted by ‘‘ advisors,” appointed by, or owning 
allegiance to, various foreign Governments, in turn 
eventuating probably in local reversions to Case 2. 
Every office of authority in the country would 
be constantly assailed by schemers, and bribery 
and corruption would be imported wholesale into a 
country now supposed to have almost a monopoly 
of it. Far more concessions would be so obtained 
than could possibly be worked, and all would be 
weakened, and much good capital and effort wasted 
by unorganised competition. The credit of the 
country would be lost, and such a condition arrived 
at that annexation would be a relief to all parties. 

Case 1 seems most generally favoured, and we 
think rightly so. Rightly, in an altruistic sense, as 
being most just; rightly, in a pro-British sense also, 
—for where equal powers and opportunities are 
given, as can only be under a strong Government, 
the British can always secure a fit share of 
the advantages accruing. This case can only be 
compared to the conditions existing in Egypt, and 
then only with very great modifications due both 
to the different native material in China, and to 
the effect of time, progress, and experience, on the 
non-British Powers since our establishment of 
ourselves in the former country. 

The Chinese theory and organisation of govern- 
ment is one of complete devolution of authority and 
responsibility, and is almost — This theo- 
retical perfection bears somewhat the same relation 
to actual practice that the theory of the perfect 
steam engine does. Like that theory, however, 
when coefficients are known, as some of them are 
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known to the long China resident, results can be 
somewhat accurately foretold, and of the actual 
power of the machine, when properly set to 
work, there can be no doubt. Many coefticients 
are, however, yet unknown; hence the occa- 
sional want of foreknowledge of such occur- 
rences as the ‘‘ Boxer” movement. <A propos 
of this, a resident (an engineer) in China was 
definitely told by an American-trained Chinese in 
the early part of 1899 that, among the many coun- 
cils offered to the Throne at that time, was one in 
perfect seriousness by a high official, that a day 
should secretly be appointed on which, at every 
place in the Empire where there were foreigners, 
these should be assassinated. It seems fully justi- 
fiable to believe that this advice was ultimately 
adopted, and there is no doubt that if a unani- 
mous and clear decision had been arrived at in 
Peking, and if the officials there had better realised 
the extent to which foreigners had the confidence 
and gratitude of the natives round them, so as to 
have taken account of it, a far more terrible result 
would now stand to be avenged. On the other 
hand, if an actual and fully-meant Edict is issued 
to protect foreigners, to institute railways, or to 
any other effect, it can and will be rigidly enforced. 
Even the existing Government, therefore, bad as 
it is, has great actual power. 

Of the intellectual ability of the Chinese there is 
no doubt in the minds of those who have come in 
contact with them. To their honesty in trade any 
British merchant in China can attest. Of their 
patience and power of work, when they see that 
they will profit in relation to that work, there is 
no doubt, nor of their contempt for any danger 
which they understand and choose to brave. Here, 
then, is a considerable. difference from Egyptian 
conditions. 

On the other hand, the non-British Powers have 
had time to see the results of our sway in Egypt, 
and the advantage to our trade and prestige which 
our Colonies and other possessions give us, and 
will not so readily again leave us in any part of the 
world to assume the strong position which our 
inherent capacity as a governing race entitles us to. 
Not only have the Great Powers now as full an 
appreciation of the advantages of establishing them- 
selves in new territory and markets as ourselves, 
but unfortunately they have a much keener appre- 
ciation than we of the fact that this market and 
territory of China is the last on our earth which 
will be worth having, and that, as it is the last, so 
it is without question the richest and finest of the 
many empires which the white races have ever 
opened up. We apparently still fail to see this ; 
but neither Russia, Germany, France, nor Japan 
do so. 

In the case of a firmly-reinstated Imperialism, 
then, controlled by what will practically be a com- 
mission of the Great Powers, we may expect that 
the country will be opened up gradually and 
rationally, that loans will be floated or concessions 
granted for public works on a fair business basis 
and under some degree of firm control, and with 
something like a definite system and organisation. 
A wide opening will be given for suitable and 
practicable schemes, and no fear need be enter- 
tained that such schemes will meet with any serious 
native opposition. On the contrary, it may be 
stated, with the utmost confidence, that the 
more public works are carried to completion, the 
stronger the demand for others will be from 
the people who form the backbone of China. 
But we must have a strong and fully-acknowledged 
and respected power in Peking, who can work the 
mechanism of government as a single and self- 
contained one, and the only such power obtainable 
is the accepted Emperor—still the ‘*Son of Heaven ” 
and ‘‘ Father of his People ” in their regard. 








LOSSES IN ELECTRIC MAINS. 


We have reprinted in our columns (see pages 
93 and 125 ante) a paper on ‘‘ Capacity in Alternate 
Current Working,” read by Mr. W. M. Mordey, 
before the Institution of Electrical Engineers. 
The opinions and statements put forward in this 
paper have a very serious bearing on the subject of 
the transmission of electric energy to great dis- 
tances by alternate currents, and if they are correct, 
such transmission is subject to losses which have 
not hitherto been suspected. The opinions, and 
even the data, contained in the paper did not 
meet with general acquiescence at the two meet- 


ings at which they were discussed, and further 
— is needed to clear up the point at issue. 

e passage through Parliament last year of the 
four electric power Bills, and the presentation of 
further Bills this Session, render the subject of 
losses in electric mains so important that it is 
worth while to give a short account of Mr. 
Mordey’s views, although we have already pub- 
lished the paper in full. They derive their special 
significance from the fact that, according to Board 
of Trade regulations, all electric conductors must 
be covered with insulating material and laid under- 
ground. Under these conditions, mains have a 
large ‘‘ capacity,” which is the cause of the loss 
under consideration. In America and Switzerland 
the electric transmission of power is effected by 
bare conductors, carried overhead on poles like 
telegraph wires. Under these conditions the 
capacity of a conductor is very small indeed, 
and hence the phenomenon Mr. Mordey has been 
investigating has not made itself felt in the large 
installations which have been erected in countries 
whose inhabitants are not under the paternal care 
of a Board of Trade as zealous as our own. 

The County of London and Brush Provincial 
Electric Light Company has recently laid down a 
concentric main 5% miles long of 37/15s. wire, 
covered with rubber. It is steel-sheathed, and 
drawn into a 2-in. cast-iron pipe; the outer con- 
ductor was earthed for the experiments, and the 
steel sheathing was earthed every 220 yards by 
connection to the cast-iron pipe. The cable is 
intended to be used at 6000 volts 50 periods, but 
when tried by Mr. Mordey was used at 2050 
volts and 100 periods. The distant end of the cable 
was insulated, and it was connected to an alter- 
nator, which was thus run for several hours. The 
current was 6 amperes and the apparent watts 


6 x 240 = 12,240 watts. 


Of course a great part of this represented capacity 
current, that is, idle current surging in and out of 
the cable at each alternation, and not representing 
power. What proportion of the current was 
‘* wattless”’ and what was ‘‘ wattfull” (to use a 
word coined by Mr. Mordey), was the point at 
issue, and about which there was very wide dif- 
ference of opinion. Mr. Mordey measzured the 
actual energy going into the cable by a Thomson 
recording wattmeter, which had been most carefully 
tested by a well-known electrical-meter makers at 
low-power factors, and he found that the true watts 
were 1515, or 0.124 of the apparent watts. That is, 
that the cable was absorbing power at the rate of 
275 watts, or .37 horse-power per mile, this power 
being wasted in straining the dielectric, and being 
dissipated as heat. Mr. Mordey does not guarantee 
the exact accuracy of his figures, but he asserts 
that they fairly represent the truth ; they are, at 
least, of the same order. On the other hand, 
Professor Ayrton asserted that they were very 
many times too great, but after an adjournment of 
the discussion some tests of his were described, 
showing a value of between one-quarter and one- 
third of Mr. Mordey’s figure. Laboratory tests by 
Cardew and Lombardi were quoted by Professor 
Ayrton to support his contention that Mr. Mordey’s 
figures were very many times too high, but the 
latter was able to show that those tests really 
supported his own, inasmuch as they gave losses 
which were actually in the same order, viz., 6 and 
7 - cent., instead of 12 per cent. 

o understand the true bearing of the matter on 
electric transmission, it is worth while to take a 
concrete example. A cable of one microfarad 
capacity, working at 10,000 volts and 50 periods 
will have a capacity current of 3.14 amperes, repre- 
senting 31,400 apparent watts, or 42 apparent elec- 
trical horse-power, while if it had a power factor 
of .125, as given above, it would actually absorb 
3890 true watts, or nearly 5} actual horse-power. 
At 20,000 volts the watts would be fourfold. When 
we remember that a large distribution system will 
have cables of several, or many, microfarads capa- 
city, it will be seen the losses may be serious, for 
they go on all the 24 hours, while the busy hours 
may not exceed 12. Of course the amperes are real ; 
there is no controversy about that. The cables and 
machine must be large enough to carry the idle cur- 
rent in addition to whatever is required for useful 
urposes, unless compensation be provided by self- 
induction. But what proportion of the watts are 
real remains to be seen. Generally speaking the 
professorial element in the Institution was opposed 





to Mr. Mordey’s figures and conclusions, while the 


engineers were more or less in agreement with him. 
Professor Ayrton and Mr. Mather had measured 
the power factor of a number of cables, including 
the one Mr. Mordey had measured, and their 
figures differed widely from his. Professor Fleming 
threw great doubt on the accuracy of a wattmeter 
under the circumstances in which Mr. Mordey used 
it, and pointed out that a very minute divergence 
from theoretical accuracy would make a great 
difference in the results. He stated his belief that 
accuracy was much more likely to be got by dis- 
carding wattmeters altogether and using a motor- 
generator, the current and volts taken by the direct- 
current motor being measured with and without the 
cable on the alternate-current generator. Mr. 
Sparks described a test made on this method on 
the cable in question, and showed that it more than 
confirmed the figures given by Mr. Mordey ; and a 
very complete series of tests were described by Mr. 
Minshull, who had measured the power factor of a 
cable in use at Croydon, and found it to be about 
one-tenth, which is not far from Mr. Mordey’s 
figure. Mr. Swinburne asserted that there cer- 
tainly was some loss in cables from hysteresis of 
the dielectric, although he could not say how much. 
Mr. Gisbert Kapp wrote from Germany to say that 
three-phase cables had been there found to heat at 
light loads, showing that they were absorbing an 
appreciable amount of energy. 

The matter cannot be allowed to rest where it is. 
The subject must be investigated further, and a 
definite decision arrived at. Fortunately we know 
that even if Mr. Mordey’s figures are correct, 
the losses he has discovered can be greatly re- 
duced in the future. The capacity of a cable 
depends on the substance with which it is 
insulated, and there are substances much more 
favourable in this respect than indiarubber. Pro- 
bably the power factor of the dielectric also varies 
for different substances, and hence by judicious 
selection of materials, dimensions, and methods of 
manufacture, it may be possible to construct cables 
which will waste a very small proportion of energy 
in straining the dielectric. At light load the pro- 
duction of capacity current is indirectly a cause of 
loss of power, inasmuch as much larger machinery 
must be run to supply it than would otherwise be 
necessary. This may be avoided, as Mr. Mordey 
shows, by balancing the capacity by self-induction, 
either introduced for the purpose or supplied by 
motors, so that there is every possibility that now 
attention has been called to the matter the waste 
of energy may be reduced to a very small amount. 

The general conclusion appears to be that whether 
Mr. Mordey’s measurements are precisely correct 
is not yet certain, but that in any case he has drawn 
attention to a source of loss of power which has 
hitherto been overlooked. Even if his tests give a 
value considerably in excess of the truth, there still 
is a loss sufficiently great to deserve the careful 
study of electrical engineers. 





THE LONDON COUNTY COUNCIL. AND 
ELECTRIC TRAMWAYS. 


In the London County Council the tramways 
question comes within the province of the. High- 
ways Committee ; and the Council, ‘‘in view of 
the proposed early reconstruction of its tramways 
for electrical traction’”—we quote from a recent 
circular letter of the Council—‘‘has obtained and 
installed at the Camberwell dépét a specimen 
electrical car and a short length of line, with a 
view of indicating clearly the details of the con- 
duit system of electrical traction, devised by Dr. 
A. B. W. Kennedy, and provisionally adopted by 
the Council.” The letter goes on to say that 
‘*the Highways Committee of the Council, with a 
view to affording the members of the Metro- 
politan Borough Councils an opportunity of ap- 
preciating the effect of the proposed system, 
have arranged for a demonstration to be given 
at the Council’s tramway dépét at Camberwell 
on Thursday, the 14th inst., at three o’clock.” 
In accordance with the invitation contained in this 
letter, a large number of Borough Councillors and 
many others assembled at the Camberwell dépét 
on Thursday of last week, when a car was run up 
and down a short length of complete line laid 
on the premises; whilst alongside there was an 
example of another permanent way, consisting 
of conduit, yokes, and track lines, &. In 
Figs. 1 to 6 on the next page we give illustra 





tions of this track ; but before proceeding to dea 
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with these, we will say a few words on the general 
aspect of the question of electrical traction in 
London, taking advantage of some details set forth | 
in a publication recently issued by the County 
Council. 

Probably not even the most ardent supporters 
of what is vaguely included under the term ‘‘ muni- 
cipal enterprise” will claim that the action of the 
London County Council in this matter of electric | 
traction has given universal satisfaction. Some 
people go so far as to say that we should have had 
electrically driven tramcars running in the metro- 
polis long ago had it not been for official obstruc- 
tion. The opinion was roundly expressed by ‘‘ A 
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ceeded to inspect the various systems of electrical 
traction in use in the United States and on the 
Continent. The result was that it was decided 
to use the conduit system, and thus avoid the 
defects and drawbacks of the overhead trolley 
system. 

Turning now to our illustrations, Fig. 1 is a cross- 
section showing a yoke with the track rails and tie- 
bars, whilst Fig. 2 is a longitudinal section of a 
short piece of the line taken through the middle of 
a yoke. Fig. 3, on the present page, is an eleva- 


‘tion, partly in section, of one of the conductor sup- 
ports, these being placed in recesses in the conduit 
Figs. 4, 5, and 6 are 


at convenient intervals. 
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Fia, 


Voice” during a speech by Mr. Dickinson at the 
meeting last week. The publication to which 
reference has been made, states that the subject of 
electrical traction has occupied the attention of the 
Council for ‘‘a considerable period,” and in 1896 
the matter received ‘‘serious consideration.” In 
1898 a ‘‘valuable report was prepared” by Mr. 
J. A. Baker, a member of the ighways Com- 
mittee, ‘‘who had studied the various systems of 
tramway traction on the Continent and in America.” 

Soon after this the Council decided to seek the 
advice of Dr. A. B. W. Kennedy, whom the report 
rightly describes as ‘‘one of the most eminent 
electrical engineers.” Dr. Kennedy at once pro- | 





| of the track rails will remain as at present. 








6. 


general views of the exposed example track at the 
Camberwell yard. 

The road will consist of a double track of 
4 ft. 84 in. gauge throughout so that the position 
These 
rails are of steel and of the girder type as shown, 
the weight being 102 lb. per yard. The rails which 
form the slot, that gives access of the plough to the 
conduit, are 50 lb. per yard. The opening through 
the slot rails—that is, the slot itself—is ? in. wide. 
It may be as wellto explain for the benefit of those 
who are not familiar with the nomenclature of 
electric traction—largely of American origin—that 


car downwards through the slot into the conduit, 
where it comes in contact with the electrical con- 
ductors shown in —-section in Fig. 1. The object 
of the plough is, of course, to convey current from 
the conductors to the motors on the cars. The con- 
ductors referred to are of soft steel, their weight 
being 23 lb. per yard. 

The conduit itself is formed in a continuous block 
of concrete. It will be understood that the road 
| surface is level with the top of the track rails and 
ithe slot rails. The space between them, as far 
down as the foot of the rails, is filled by ordinary 
paving (except wood, which we are informed is not 
permissible) ; say granite setts. Below the setts, 
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and extending under the whole of the roadway 
occupied, is a layer of concrete 8 in. deep, but 
beneath the slot rails, for a width of 1 ft. 1 in. on 
each side of the centre line of the slot (or 
2 ft. 2 in. in all), the depth of the concrete is in- 
creased to 1 ft. 64 in., which makes the bottom of 
the concrete line 2 ft. 14 in. below the top of 
rails. The above dimensions refer to the concrete 
throughout the greater part of its length, but as 
will be explained presently, these are parts of 
larger section. The object of the thickening of 
the concrete under the slot is, of course, to allow 
of the formation of the conduit. The conduit is 
approximately circular in section, and is 1 ft. 2 in. 
in diameter. 

At intervals of 5 ft. are placed the cast-iron yokes 
which form so prominent a feature in conduit con- 
struction. One of these, as already stated, is 
shown in Figs. 1 and 2. The bottom of the cast- 
iron yoke is 2 ft. 14 in. vertical distance from rail 
surface, or the same depth as the bottom of the 
concrete above given. In order to support the 
yoke, therefore, the concrete is sunk another 
4 in., where the yokes occur. The yokes thus 
rest on a transverse bar of concrete of the same 
width as themselves, viz., 2 ft. 2 in. The 8 in. 
of concrete beneath the main part of the whole 
roadway is not thickened where the yokes occur. 





the plough is the instrument which passes from the 


The slot rails and the track rails are connected 





j 
; 
| 
{ 
4 
d 


244 


ENGINEERING. 





[FEB. 22, 1901. 








through the medium of iron ties, which occur at 
every 5 ft. These ties are bolted through the 
flange of the track rails, as shown in Fig. 1, and are 
bent over at their ends into nicks in the iron cast- 
ings forming the yoke. The slot rails are bolted 
to the yokes as shown. Whether the bending over 
is a temporary arrangement we are not aware, but 
the connection was made in this way in the example 
shown at Camberwell. These ties are 1} in. deep 
by # in. thick. The normal depth from the top of 
the rail slot to the bottom of the conduit is 
1 ft. 9} in. The base of the conduit is 4 in. in its 
shallowest part. We were informed that the yoke 
is calculated to withstand a stress of 6500 lb. with- 
out closing the slot to any appreciable degree ; pre- 
sumably the stress is to be applied at the centre of 
the slot rails, or perhaps in line with the ties. 

The --shaped conductors, or electrical mains, are 
carried on standards which are placed in recesses 
formed in the concrete at every 15 ft. along the 
line. In Fig. 3 on the previous page one of these 
standards is shown, the insulation being given in 
section. The standard itself is of cast-iron, with 
a vertical bolt. It will be seen that an arm is held 
between two insulators; an eye or ring at the end 
of the arm lies between the insulators, which sur- 
round the bolt. The eye being very much larger 
than the bolt, and a projection on the lower part of 
ty yi Fig.7. ic 
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road; and that between St. George’s-circus and 
Waterloo-road. These are collectively known as 
the Tooting lines. We believe the road authorities 
on these routes are practically in accordance with 
the suggested plans, and the sanction of the Board 
of Trade is only wanted for the work. 

The generating station will be at Camberwell 
Green, and the lines will be fed direct at 500 volts, 
except part of the Tooting line beyond Clapham 
Common, for which there will be a sub-station at 
Balham. 

The cars will be double-decked, and carried on 
bogies. The total length will be about 31 ft. or 
32 ft., and each car will hold about 26 to 28 pas- 
sengers ‘‘ seated” inside, and about 38 or 42 pas- 
sengers seated on the roof. That will be 64 to 70 
seats in all, but it remains to be seen whether we 
shall follow the American example and allow as 
many persons as can sit and stand on a car, or 
cling to the outside of it, to obtain passage. We 
need not, however, go to America for examples of 
traffic overcrowding ; our own suburban railway 
traffic giving some exciting examples. No doubt 
the new electric cars will do something to reduce 
this. It is to be hoped that in about 18 months 
the first of the Council's cars will be running by 
electricity. 

In a memorandum issued at the gathering of 
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the top insulator, descending into the eye, the latter 
is kept from metallic contact with the bolt, which 
of course goes to earth. A nut is provided to 
clamp the whole together, and over this there is a 
loose earthenware cap, doubtless intended as a 
protection against wet. The a of each insulator 
recess is formed by a frame or lid which when re- 
moved affords an opening 1 ft. square. Naturally, 
when the recesses occur, the concrete has to be 
widened beyond the 2 ft. 2 in. ; the width, outside 
dimensions, at these 15 ft. intervals being 3 ft. 7 in.; 
the vertical dimensions remaining the normal 
1 ft. 64 in. from bottom of rails. Whenever the 
conduit is drained, a larger box, with an opening 
19 in. by 12 in. is provided. The concrete used 
will be made with best Portland cement, 5 to 1. 

The conductor tees are, we are told, to be 
divided by section insulators into half-mile lengths. 
Each section will consist of a positive and negative 
length in each conduit. Normally, each of the 
two conduits will be electrically separate from the 
other, and will be supplied from feeders, having a 
branch for each section. Automatic cut-outs and 
cross-over switches will be provided for each 
section, and so arranged that, in the event 
of a fault occurring and persisting on the 
positive of any section, the polarity of the two 
conductors in that section can be reversed, so 
as to throw the fault on to the negative, where it 
can remain until the stoppage of the traftic allows 
it to be removed. The normal difference of 
potential of the conductors will be 500 volts. 
Insulated feeders for each conduit will be laid 
solid in troughs, filled in with bitumen under the 
margins immediately outside the track rails. 

The London County Council holds its power to 
carry out the electrical tramways scheme in virtue 
of the London County Tramways (Electrical Power) 
Act of 1900. The provisions of this Act make it 
necessary that the system shall be approved by the 
Board of Trade, and the road authorities on the 
route shall have an opportunity of expressing their 
views. The scheme now under consideration is 
considered suitable for three lengths of line, 
namely, that between Westminster Bridge and 
Tooting; between Kennington Gate and Blackfriars- 





yesterday week, eight advantages were claimed for 
electrical traction. Most of these are well founded, 
but we take exception to the claim for ‘‘ lessening 
of noise on the roads.” If this refers to trolley cars, 
American experience would hardly bear it out where 
cars are run at high speed. The system which has 
been tried experimentally between Hammersmith 
and Kew, an overhead trolley system, is also exces- 
sively noisy. We mention this because some 
people appear to imagine that electric traction 
possesses all the virtues and no vices, 

In the memorandum to which reference has 
been made, and which was distributed at the meet- 
ing, it was said that 


With a view of giving the fullest information possible, 
the Council has placed on view an electrical car with fit- 
tings, built by the Westinghouse Company, and has laid 
two short lengths of permanent way ; and these may now 
be seen in operation at the Camberwell dépét of the 
London County Council Tramways. Of the two lengths 
of permanent way which has been laid down, one is 
covered in and shows the surface of the road, and the 
other is left open so that the underground work may be 
thoroughly inspected, and the extent of interference with 
the road ma: clearly seen. The inspection of these 
two practical illustrations will, the Council hopes, enable 
the borough councillors to appreciate the effect of the 
—— of electrical traction which the Council proposes 
to adopt. 


We think that from this it would be concluded 
that the track over which the car ran, and which 
was out of sight beneath the surface, was similar 
to that exposed to view; but this was by no 
means the case. An adventurous visitor last week 
managed to lift some boards at the end of the 
track on which the car was running, and quite 
enough was seen to indicate a wide difference in 
construction. It will be seen by our illustrations, 
by those who are acquainted with electrical tram- 
way practice, that the London County Council 
design differs widely from many of the systems 
in use abroad. For instance, in the track in use 
at the yard, the yokes embraced not only the slot 
rails, but the track rails also, thus undoubtedly 
giving a more solid construction for the whole. 
That, we believe, is the general practice in America 
in the present day, and also distinguishes the 





Continental systems, which have followed American 
examples—that, for instance, at Paris. 

The -_. trouble that has to be guarded against 
in conduit work is the closing of the slot, and it is 
to meet this that the Americans have grown to 
putting such vast quantities of cast iron in their 
underground work. We illustrate in Figs. 7 and 8 
the yoke used on the Washington and Paris electric 
tramways, which fairly well represents standard 
American practice, although not the very latest 
designs. 

Naturally it dees not follow that what is necessary 
in one country is needed in another, and the addi- 
tional concrete in the London County Council 
design must be taken into account. We merely 
point these details out as matters of interest, and 
have no doubt that so sound an engineer as Dr. 
Kennedy has a reason for everything he does, sup- 
posing, of course, he has had a free hand. If he 
has been hampered by demands for cheap con- 
struction, of course the matter assumes a different 
complexion. 

Another detail in which the present design differs 
from a good deal of modern practice is the way the 
conductors are supported. fia, it will be seen, 
they are held up by standards, but the suspension 
principle appears to find favour elsewhere. This is 
because it gives better facilities for clearing the 
conduit, the rake or hoe by which the operation is 
performed having a comparatively unobstructed 

ge. The recesses needed for standards are 
ackwaters for slush and mud ; and though hand- 
holes are provided, the expense of dipping for mud 
might be considerable. The modern American 
practice, too, appears to give more vertical distance 
between the conductors and the bottom of the 
conduit than is allowed here. 

It is not, however, our intention to discuss these 
details here. No doubt, as we have said, there is 
good reason for what has been done which does not 
appear on the surface, and if the London County 
Council can give an efficient electrical underground 
system at a cheaper rate than that at which it is 
generally laid down abroad, they will have done 
much to facilitate the introduction of the system. 
On the other hand, we cannot resist pointing out 
how very costly cheap engineering construction 
often proves to be. 





NOTES. 
ALLOTROPIC SILVER. 

M. BertHetor has paid particular attention to 
the determination of the calorific values of elements 
in their different allotropic modifications, having 
amongst others ascertained the heats of combustion 
of the different varieties of carbon, whether as an 
amorphous body, as graphite, or as diamond. The 
difference is considerable. In his latest work M. 
Berthelot claims to have detected no less than four 
different varieties of silver. His experiments were 
made by dissolving 2 grammes of finely-divided silver 
in a large mass of mercury contained in a calorimeter 
and noting the heat generated. With pure silver foil 
the liberation of heat was at the rate of 2.03 calories 
per 108 grammes of silver. When a portion of the 
same foil was disaggregated by heating it to 550 deg. 
Cent. in an atmosphere of oxygen, and then dissolved, 
the heat produced fell to 0.47 calories per 108 
grammes of metal. With crystals of silver pre- 
cipitated by electrolysis from silver nitrate, the 
corresponding figure was 0.10 calories. If, how- 
ever, the crystals were obtained by precipitation 
from silver nitrate by metallic copper, and dried at 
ordinary temperatures before dissolution in the 
mercury, the heat produced was 1.19 calories per 
108 grammes of the metal dissolved. 


Tae Smart HanpLine or MerroporitaNn TRAFFIC. 


In a paper recently read before the Paris Society 
of Civil Engineers, M. Marcel Delmas draws atten- 
tion to the supreme importance in metropolitan and 
suburban traction of reducing to the lowest possible 
limit the time wasted in stepping, in starting, and 
in resting at each station. He states that, including 
cab fares, each inhabitant of Paris spends on the 
average 1/, 13s. 6d. per annum in urban travelling ; 
whilst in many American towns, of much smaller 
dimensions, this annual expenditure exceeds 40s. 
per head, even when cab fares and the like 
are excluded. In Paris the latter are estimated 
to average lls. per head per annum, so that to 
make the comparison fair in relation to American 
cities, the figures taken should really be 11. 2s. 6d. 
and 40s. The present success of the Metro- 
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litan ag ip at Paris, is attributed by M. 

elmas to the short delays at the stations, and the 
fair running speed attained, even when stops are 
included. He holds, however, that were the steam 
railways, the electric trams, and the compressed- 
air services now in operation worked as smartly 
as they might be, much of the traffic lost by them 
to the Metropolitan might be recovered, the 
more — in that the latter being worked 
on the block system, a smaller headway than 2 
minutes between trains is inadmissible, whilst 
with electric trams the cars could easily be run at 
1-minute intervals. Indeed, in New York the time 
interval between cars on the Broadway at busy 
periods is only 10seconds. At present the average 
speed on the Metropolitan is 13 miles per hour, 
stops included, These average 19} seconds, the 
shortest recorded being 10 seconds, and the longest 
38 seconds. With trams the length of stop varies 
from 15 seconds as a minimum up to 66 seconds. 
On the Paris-Auteuil steam railway the stops 
at the stations average 42 seconds. Whilst the 
Metropolitan is worked much more smartly than 
the trams are, the author thinks that there is 
still room for improvement in this respect, holding 
that a stop of 8 seconds length on the average 
should be ample, since in New York and Chicago 
the duration of the stops at stations is often 
only about 4 to 5 seconds. On the Central 
London the length of a stop seems, so far as 
we have observed, to range Brecon 10 and 15 
seconds ; and the speed, including stops, is about 
13.7 miles per hour ania termini, or but slightly 
better than the Paris Metropolitan. The stops 
on our Underground appear to average about 28 
seconds, and the speed, exclusive of that on the 
suburban branches is about 93 miles per hour, stops 
included. In addition to the direct gain from re- 
ducing the period of rest, M. Delmas points out 
the importance of losing as little time as possible in 
stopping a train or tram and on getting smartly away 
again. On the Paris Metropolitain 12 to 15 seconds 
is taken in getting up speed in starting from a 
station, whilst on the electric trams the average 
appears to be 23 seconds, since the motor men will 
not learn to start their carssmartly. The heavy com- 
pressed air cars make an even worse showing. In 
going through traffic it is extremely important 
that the cars should get up speed quickly. 
Where this fact is recognised a fair average speed 
may be maintained, even on a crowded thorough- 
fare, and this without danger to the public, since 
the powerful brakes provided enable a car to be 
stopped in a very short space. In New York, Mr. 
Delmas states the average speed along the Broad- 
way, even at busy times, seldom falls below some 
9 miles per hour, and the stops occupy some four 
to five seconds only, being rarely as much as ten, 
and often only two or three. Similarly the applica- 
tion of the brakes should be as prompt as the 
passengers can stand without discomfort. A car 
may, for example, be brought to rest in four 
seconds from a speed of 8 miles per hour without 
giving cause for complaint. 


IMPROVEMENTS IN GERMAN HaRBourRs. 


We have had abundant evidence during recent 
years of the determination of the Germans to do 
all in their power to develop their navy and their 
mercantile marine. They are naturally at the 
same time paying great attention to the improve- 
ment of their harbours. In a recent despatch 
to the Foreign Office from the Naval Attaché to 
His Majesty’s Embassy at Berlin, there is enclosed 
the translation of an extract from the Norddeutscher 
Allgemeine Zeitung bearing on the subject. It 
states that the steady and rapid growth of the 
German sea traffic has prompted all German ports 
lately to take up the extension of their har- 
bour works in order to be able to deal with 
the increasing quantities of goods loaded and un- 
loaded. For these reasons the largest port in 
Germany, and at the same time on the Con- 
tinent—Hamburg—has repeatedly been enlarged. 
It has to-day 24 kilometres (15 miles) of quay and 

ank accommodation for sea-going vessels, and 28 
kilometres (17 miles) for river vessels. Four hun- 
dred and twenty cranes have been erected on the 
quays to facilitate the discharge and loading, and 

70,000 square metres (42 acres) of storage sheds 
os 34,000 square metres (8.4 acres) of ware- 

ouses, besides those of the free port warehouse, 
x prepared for receiving goods. As the River 

Ibe does not afford sufficient depth of water for 
the modern enormous vessels, Hamburg has made 





Cuxhaven into an outer port for ships of any draught. 
The increasing accumulation of sand in the Weser 
below Bremen forced that city to arrange an outer 
port in Bremerhaven at the mouth of the Geeste, 
the first works having been completed in 1830; a 
second improvement followed in 1851, and the 
third, the Kaiser Haven, in 1867. Later, on the 
Unterweser was improved at an outlay of 33 million 
marks (about 1,650,000/.), and made deeper, and 
new harbour works were carried out in Bremen 
itself, costing 30 million marks. The same amount 
was expended on the new harbour improvements 
of Stettin, which also obtained, through the 
works completed two years ago, a free port of 
61 hectares (150 acres) extent, with a water 
expanse of 21 hectares (50 acres) and a water- 
way of 7 metres (23 ft.) depth. By making a sea 
canal to Pillau, Koningsberg obtained a safe 
road to the sea, at a cost of 12,300,000 marks 
(about 615,000/.) which will be definitely opened 
next year, but which is already open to vessels 
of 5.5 metres (18 ft.) draught. In connection 
with this an inner harbour is shortly to be 
built. Great efforts have been made in Emden, 
with the practical assistance of the Prussian 
Government, in order to get back at least part of 
its former extensive trafic, lost after the harbour 
had filled up in consequence of the breaking 
through of the Ems, and the removal of the 
old river course 5 to 6 kilometres (3.1 to 3.7) 
miles from the town. The total cost of the 
new harbour, including the extensive quay, shed, 
and railway arrangements for the Hamburg - 
American line, is estimated at about 8 million 
marks (400,000/.) ; for this, the Emden harbour 
will be made into a great seaport, the lower Ems 
will be given a depth of 10 metres (32.8 ft.) and the 
outer harbour a depth of 11.5 metres (37.5 ft.). 
These examples are followed by Papenburg and 
Leer, although the works are less expensive. 
Liibeck has again been enabled, by the completion 
of the Elbe-Trave Canal, to compete with her 
neighbours, and will be obliged to spend consider- 
able sums for modernising her harbour accommoda- 
tion. Kiel, whose harbour has lost a little through 
the Kaiser Wilhelm Canal, is in a similar position ; 
the intended new canal, as regards which negotiations 
with the naval authorities are pending, will soon 
increase this traffic, especially as the magnificent 
harbour of Kiel is in a particularly favourable 
position as regards depth of water. Danzig also 
intends, according to a recent resolution of the 
town government, to construct a modern port at a 
cost of about 6 million marks (300,000/.). Con- 
siderable sums have also been expended in Elbing, 
Memel, Griefswald, Stralsund, Wismar, Heiligen- 
hafen, Schleswig, and other seaports, in order to 
improve the channels, the harbours, and the 
arrangements for loading and unloading. 





THE LATE MR. R. R. BEVIS. 

Ir was with regret that we learned, too latelast week 
for notice in ENGINEERING, of the death of R. R. 
Bevis, who did splendid work in marine engine design 
for his firm—Messrs. Laird Brothers, of Birkenhead— 
and whose name will always be associated with the 
feathering propeller, by which engines or sails could 
be used alternately in ships, as weather conditions 
directed, with the maximum propulsive efficiency. 
Mr. Bevis had retired from an active participation 
in the work of the company four years ago, but 
enjoyed fairly good health. Lately, however, his 
condition gave rise to anxiety, but still his death 
on Sunday, the 10th inst., at his residence, Manor 
Hill, Claughton, was somewhat sudden. He had 
almost completed his seventy-fifth year, having been 
born at West Cowes, in the Isle of Wight, on Feb- 
ruary 23, 1826. He was the second son of the late 
Captain Bevis, R.N., who for many years represented 
the Admiralty in Liverpool, and in that capacity did 
yeoman service in connection with transport, &c., 
work for the Crimean War. 

When fourteen years old, the subject of our brief 
memoir acer anol a five years’ apprenticeship with 
Messrs. Fawcett, Preston, and Co., of Liverpool—a 
firm whose great variety of work enabled young Bevis, 
like so many other engineers, to obtain a splendid grasp 
of the many branches of mechanical engineering. To- 
wards the close of his time he was sent to France to 
fit a paddle-wheel steamer with engines of the Biram 

tent; and later, about 1845, he went to Rio de 
Ss aneiro to fit engines on a paddle-steamer built there, 
and was then induced to enter the services of the 
Compafiia Braziliera de Paquetes de Vapor as chief 
engineer, and made several voyages in that capacity 
in their mail steamers trading on the coast between 
Para and Rio Grande do Sul. 








In 1847, after having served for a few months as 
assistant, he was promoted to the position of super- 
intending engineer of the company, which position he 
maintained with the highest credit until 1853. Duging 
the period between 1847 and 1853, owing to the 
absence of the chief engineer of the arsenal at Rio, 
Mr. Bevis undertook his duties, and was complimented 
7 the late Emperor of Brazil upon the high degree 
of success attending his supervision of the work. 
The experience gained in South America was of 
the greatest service, because, after all, it. is on 
the engine platform of a mail steamer trading in 
all weathers that one can most full the 

uirements of marine machinery, and the know- 
led, e thus acquired, when associated with theoretical 
and constructive training, is invaluable. That Mr. 
Bevis succeeded in putting to practical use his three- 
fold training it would be easy to = The long list 
of successes by the Birkenhead , culminating in 
his time with the four 23-knot steamers built for the 
Irish service, might be cited ; but that is not a: 

It was in 1853, almost fifty years ago, that Mr, 
Bevis first became associated with the Lairds, and 
the friendship, one is glad to note, extends to the 
present neration. he late Mr. John Laird, 
who was for long a member of Parliament, invited 
Bevis to take charge of the firm’s yard at the south 
end of Liverpool, and later he took full charge of the 
engineering works, and in this capacity contributed 
largely to the development of the marine engine, and 
was a highly appreciated member of the Institution of 
Naval Architects and the Institution of Mechanical 
Engineers. As we have already said, Mr. Bevis’s most 
widely known work was in connection with the pro- 
peller. His experiments and research were directed 
ultimately to the “feathering” of screw propeller 
blades—putting them into a fore-and-aft position when 
out of use, so as to obtain the full advantage of the 
sailing power of the vessel. In 1868 he invented 
and patented the now well-known ‘‘ Bevis patent 
feathering propeller,” which was largely employed 
in the early ships of the Navy in this as 
well as foreign countries, and which continues 
in use in sloops and in yachts from almost the 
smallest up to those of the largest tonuage built. 
Indeed, at the present moment there is a distinct 
revival in the popularity of the auxiliary merchant 
sailing ship; for with the high prices of coal now 
prevailing, it is beginning to be appreciated by owners 
that with a sailing ship of large capacity, able to use 
the “ unbought wind ” when blowing from a favourable 
direction, or running at moderate speed with low-power 
engines driving a Bevis propeller, more economical 
results can be got than with moderate-sized steamers. 
All towing charges to ports are also thus obviated. 

Mr. Bevis relinquished many of his duties, in 1897, 
to his eldest son, Mr. Ratsey Bevis, who has been 
associated with the firm since 1870, and took over 
the work that his father had so successfully carried 
out for so many years. When the firm me & 
limited company, the services of Mr. Bevis were 
retained as a director and consulting engineer ; and in 
this capacity he acted until the date of his death, 

Like his old friend, the late Mr. William Laird, Mr. 
Bevis recognised it as a duty of a leader in industry to 
serve his fellow men in corporate life, and he succeeded 
Mr. W. Laird as a Town Councillor in Birkenhead. He 
was most attentive to his duties; in the year ending 
November last, he attended 139 of the 141 meetings 
held, and only his failing health precluded him from 
accepting the honour urged upon him of becoming 
Mayor of the town for which he had done so much in 
his own quiet, unostentatious way. 





THE NEW BRITISH BATTLESHIP 
‘*RUSSELL.” 

- PALMER’s SHIPBUILDING AND Iron Company, Li- 
MITED, Jarrow-on-Tyne, have signalised the jubilee 
year of the works by launching their sixtieth vessel of 
war which happens also to be the first British ironclad 
of the century and the first battleship also for the 
Navy of King Edward VII. ; but, these coincidences 
stated, it may be as well to place on record, for 
future historical reference, that the first vessel 
launched for His Majesty’s ve 4 was a torpedo- 
boat destroyer, the Arab, floated by Messrs. John 
Brown and Co., Limited, Clydebank. 

Messrs. Palmer’s ~ the Russell, which was 
euccessfully launched last Tuesday, is the first 
of six vessels ordered about two years ago. Her 
keel was laid on March 11, 1899, and as an in- 
dication of the oe already made, it may be said 
that her launching displacement was tons. 
These six vessels, known as the Duncan class, are the 
longest battleships of the Navy, and this, in combi- 
nation with the superior resisting power of the Krupp 
armour, as compared with that used in previous shi 
has enabled the draught and ey eagomee to be de- 
creased, and at the same time the speed has been 
increased, so that these vessels are the fastest battle- 
ships we possess. It is not without interest to give 
the dimensions of our four latest types of battleship, 
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and from the subjoined Table it will be seen that the 
speed has increased from 174 to 19 knots. 


..“* Majestic.” ‘‘ Canopus.” “*Formid- « Rusgell.” 


Type able.” 

Number included Nine Six Six Six 
Length between 

perpendiculars .. 390 ft. 390 ft. 400 ft. 405 ft. 
Breadth .. * 75 sy» Tih oe 75 ,, 75ft. 6in. 
Draught (medium) 27 ft. 6 in. 26 ,, 26 ft. Qin. 26 ,, 6 yy 
Weight of hull ..10,180tons 8545tons 9985tons 9055 tons 
Displacement .. 14,900 tons 12,950 tons 15,000 tons 14,000 tons 
Speed in knots .. 17.5 18} 18 19 


As to the armour protection, we showed in our 
leading article in last week’s issue (page 209 ante) the 
great advance made in resisting power for a given 
weight, and the increase in the area protected, and 
the influence on the weight of hull of Majestic, For- 
midable, and Russell is most marked. The Canopus 
had thinner broadside armour than the others (6-in.). 
It will suffice in this article to indicate the arrange- 
ment of armour in the Russell. The main belt is 
286 ft. long, and extends 5 ft. below the load line, 
and 9 ft. above it, the total depth being thus 
14 ft. At the forward and after end there are 
the usual armoured bulkheads forming the citadel ; 
but instead of the ends of the ship being un- 
protected, as was the case with battleships some 
years ago, armour is continued to the ram, being 
reduced first to 4 in. and then to 2 in. in thickness, 
the latter increasing in depth, and finishing in a 
rabbit on the stem from top to bottom, eo that the 
ram is greatly reinforced in strength. Abaft the 
citadel the shell-plating is similarly clothed with a 
belting of two thicknesses of }-in. nickel steel. The 
barbettes, forward and aft, are, as usual, within the 
citadel ; and the armour, beginning at the middle deck 
and extending through the main to above the upper 
deck, is in parts 10 in., and in others 11 in., thick, and 
has been treated by the Harvey process. The 6-in. 
guns are all within casemates of 6-in. armour. 

As to the protective flats, the main deck, which forms 
the top of the armoured citadel, is 2 in. thick, re- 
duced to lin. at the stem. The middle deck is cf 
l-in, steel, is horizontal in the centre, and is there 
2 ft. 6 in. above the load line, but is sloped down 
at an angle of about 40 deg. at the sides to 5 ft. below 
the load line, which forms the shelf on which the 
side armour rests. This protective deck runs in this 
form from the after to the forward barbettes, of which 
it is the foundation ; it then dips down at the centre, 
gradually losing the angles at each side, and even- 
tually forms the lower deck, still retaining its pro- 
tective thickness right to the stem casting to which 
it is ary secured. Before and abaft of the bar- 
bettes the line of this deck is continued as an ordinary 
deck. The lower deck is a sloping protective deck of 
lin. thickness before the forward barbette, and 2 in. 
thick aft of the after barbette, protecting the steer- 
ing gear, &. With a view to preventing water 
from finding its way below the protective deck, 
means are provided for closing the several openings 
by watertight shutters and covers, while in the case 
ef those which must necessarily remain open in action, 
cofferdams have been fitted with the same object. 

The division of the ship into 320 watertight com- 

rtments also adds to the safety of the vessel. There 
is a double bottom, extending four-fifths of her total 
angie under the engine and boiler-rooms, magazines, 
and shell-room spaces. The port and starboard engine- 
rooms are divided by a middle line watertight bulk- 
head, extending from the keel to the main deck, 10 ft. 
above the load waterline. There are three boiler- 
rooms, each being a separate watertight compartment, 
and containing in all 24 Belleville water-tube boilers. 
There are longitudinal watertight bulkheads at the 
sides extending throughout the machinery and boiler 
spaces, and sub-divided off by athwartship watertight 
bulkheads, forming in ell 52 coal bunkers, which act as 
an additional protection to the engines and boilers, 

The main armament includes four 50-ton breech- 
loading guns of 12-in. calibre, with a training of 
120 deg. on each side of the middle line. The principal 

uns in the auxiliary armament are twelve 6-in. quick- 
firing guns, each placed in a casement of Harveyed 
armour 6in. thick. Four of these are on the upper 
deck, the two forward ones training over the bow and 
30 deg. abaft the beam, and the two after ones training 
over the stern and 30 deg. before the beam. The other 
eight are fitted on the main deck, and the four forward 
aud aft can be trained through the same radii as the 
guns on the 1 deck, anc the four in the midships 
can be trained 60 deg. before and abaft the beam. 
There are also twelve 12-pounders, two in the bows 
and two in the after quarter on the main deck, six in 
the waist of the chip on the upper deck, and two on 
the forward shelter deck, the latter being field and 
boat guns ; eight Maxims on the shelters and bridges, 
and six 3-pounders, three in each military fighting top. 
There are also four submerged 18-in. eo phar 
two forward and two aft. The Russell will be lighted 


throughout by electricity, with an installation of 
about 900 electric lamps, and will also be equipped 
with six searchlights of 25,000 candle-power each, the 
dynamos being under protection. 

A departure has been made in connection with the 


engines, which partake more of the characteristics of 
the cruiser type rather than of the design formerly 
adopted in most battleships, They have four cylin- 
ders, and are generally lighter. The following is a 
comparison of the principal dimensions of engines and 
boilers, the designed power, &c., being given in each 
case, except in the Majestic. This vessel has eight 
single-ended cylindrical boilers, while the Canopus and 
Formidable classes have 20 Belleville steam generators, 

and the Russell or Duncan class 24 of the same type. 

“ Majes- “‘Cano- “‘For- ‘‘ Rus- 

tic.” pus.” midable.” sel!.” 


Indicated horse- { Natural 10,418 138,500 15,090 18,000 
power .. .. (Forced 12,497 — — — 
High pres. (in). 40 30 31} 334 
Cylinders { Inter. ,, os 49 514 54} 
- « » 88 80 84 63and 63 
tes as ae 5L 5L 48 
Revolutions ss oo OS 108 108 120 
in 8 yi ie ft. 901 918 918 960 
Working pressure (en- 
eee Sa 250 250 250 
Boilers .. = = --88.E.cy. 20B. -20B. 24B. 
Heating surface eq. ft. 25,570 33,793 37,120 43,260 
Grate area PA omen 821 1050 1,170 1,37 
Heating surface per indi- f F.D. 2.04 = _ — 
cated horse-power, sq ft. | N. D.2.45 2.50 2.475 2.4 
Indicated horse-power per j F.D.15.22  — ~ _ 
equare foot of grate jel N.D.12.68 12.85 12.8 13.1 
Weight of machinery tons 1300 1290 =©1460 1589 


The propelling machinery of the Russell, which has 
been designed by Mr. J. W. Reed, the engineering 
manager of Palmer’s Works, is thus shown to be more 
ie ye and to run ata higher speed than the engines 

tted to any previous battleship for His Majesty’s 
Navy, being designed to develop 18,000 indicated 
horse-power on the official eight-hours’ trial. For 
each line of shafting, as we have stated, there are four 
cylinders, viz., one high pressure, 334 in. ; one inter- 
mediate, 544 in.; and two low-pressure cylinders 63 in. 
in diameter, all with 48 in. stroke, and designed to run 
at 120 revolutions per minute. The high pressure and 
intermediate cylinders are placed in the middle, and a 
low pressure at each end. The crankshaft is. in two 
pieces, each piece having two double-throw cranks, 
which have been forged solid. The body of the shaft and 
pins are hollow. The high-pressure and in‘ermediate- 
pressure cylinders have piston valves with packing rings 
of the restrained type, and the low-pressure cylinders 
flat slide valves, with efficient relief rings on the back. 
The valves are all drawn by ordinary link motion, 
connected to a massive weighshaft along the front of 
the engines. The reversing is by a continuous round- 
about worm and wheel gear, driven by a double cylin- 
der engine. Powerful hand reversing gear is also pro- 
vided, this and the steam gear being connected by 
clutches to the wormshaft. All the hand gear is 
brought to the middle of the starting platform to give 
ready control with the minimum number of attendants. 
The propellers turn inwards, as is usual in large veseels 
of His Majesty’s Navy, and this enables the starting 

latform to be alongside the middle line fore-and-aft 
Bulkhead. Through this there is a doorway making 
supervision of the two sets of engines very con- 
venient. On the day of the launch the engines were 
erected in the shops complete for going on board. 

The bedplates and back standards are of cast-steel, 
the latter being split at the bottom to get direct 
attachment to the oe of the bedplate. The port 
columns are turned steel forgings, their bottom ends 
ecg eg mene connected to the six cross girders, carry- 
ing the bearings. As the cylinders are bolted together 
in pairs, each pair is thus supported at the back by 
two cast-steel standards, and at the front by three 
turned forged steel columns. The cylinders them- 
selves are, of course, of cast iron, but their pistons and 
covers are of cast steel. The piston and connecting- 
rods are of substantial proportions, the bearings of the 
latter having large surfaces. The high and intermediate 
rods have to transmit each about one-third of the total 
power on each shaft, and are made considerably larger 
than those for low-pressure, which have each to trans- 
mit about one-sixth. The piston-rods have large shoes 
working on the guide-plates, bolted to the back 
columns. 

Each low-pressure cylinder has its own condenser 
and air pump, the latter being driven by levers from 
the piston-rod crosshead. As thetwo condensers in each 
engine-room are arranged so that both low-pressure 
cylinders may exhaust into either one or the other 
alone, as well as into both together, there will be 
ample opportunity. for keeping the tubes thoroughly 
clean, and the condensers otherwise efficient. The 
air pump discharges the water into large hotwell 
tanks, from whence it is pumped by a large hotwell 

ump of the Weir type through grease filters into the 
eed tanks, to which all the feed-pump suctions are 
connected. Two large centrifugal pumps with inde- 
pendent engines are fitted in each engine-room for 
circulating the water through the condensers. 

The shafting is of steel, bored hollow, the stern tube 
length being covered with gun-metal sleeves in one 
length. The propellers are four-bladed, the boss and 
blade being made of manganese bronze. 

In each engine-room there is an unusually large set 





of distilling plant, the exhaust steam from the various 








auxiliary engines throughout the vessel being used in 
this for evaporating from the sea water. There are also 
in each engine-room two large bilge pumping engines, 
electric light machinery, steering engine, and a sur- 
face condenser for the auxiliary machinery, with its 
combined air and circulating pump. Although such a 
large amount of machinery is to be put into a com- 
paratively small engine-room, there will be ample 
room for convenient access to all 8. 

The boilers are of the Belleville type, and for the 
construction of these the builders bel to lay down a 
very complete plant, which it was announced at the 
post-launch proceedings had cost the firm about 
10,000/. It is of the most modern description, and 
to undertake naval work the company also built a 
large addition to their boiler shops. The Russell has 
twenty-four boilers in all, divided over three separate 
watertight compartments. There are two groups 
of eight placed back to back and two of four 
placed back to a bulkhead. The working pres- 
sure is 300 lb. per square inch, to be reduced to 
250 Ib. at the engines. The boilers are fitted with 
economisers, through which the feed water passes 
on its way from the feed pumps to the boilers proper 
or generators. The total surface of the generators 
and economisers is 43,260 square feet and the grate 
surface 1375 square feet. The uptakes lead into 
two funnels. The boilers are fitted with automatic 
feed regulators, and all the usual mountings. The 
tubes are all solid drawn steel, and are galvanised, 
and the junction boxes are of malleable cast iron. In 
each boiler compartment there are a main and auxiliary 
feed pump of the Weir type, and three double-cylinder 
air-blowing engines for the air jets in the furnaces. 
Large centrifugal fans are provided for bringing a 
supply of air down to the stokehold. Steam ash- 
hoisting engines with friction gearing are also fitted. 

The main steam pipes—in fact, all the steam pipes 
except the small ones—are of steel, and, except the 
large ones, are all solid drawn. The main and auxiliary 
steam pipes are carried from the separate boiler com- 
partments to the engine-room bulkhead, where they 
join up to self-acting stop valves, from which main 
pipes lead to the separators and to the main and 
auxiliary engines. There are separate engine-rooms 
provided for the engines that are not accommodated in 
the engine and boiler-rooms ; such as air-compressing 
machinery, ge ersame. machinery, hydraulic machi- 
nery, electric-lighting machinery, &c. 

A very complete workshop is also provided with a 
number of useful machines, such as lathes, shaping 
machine, punching and shearing machine, grindstones, 
&c., all driven by a separate steam engine. In suit- 
able positions on the oj there will also be fitted boat- 
hoisting machinery, coal hoists, &c. 

The complement of the Russell will be 750 all told. 
The officers and crew are accommodated on the middle 
and main decks, the admiral and captain having day 
cabins on the upper deck. The officers’ accommoda- 
tion consists of handsomely-fitted cabins, situated aft, 
the superior officers being located on the main deck. 
The admiral’s accommodation is at the extreme aft end 
of the main deck, with access to a handsome stern walk 
fitted with a light steel canopy. The upper deck extends 
from stem to stern without a break, and above it are 
the forward and after shelter decks, on which are 
—_ the conning towers, the former being of 12-in. 

arveyed steel, and the latter of 3-in. nickel steel. 
These are surmounted by flying bridges, and connected 
on each side by a fore and aft bridge. The boats, of 
which there are 18, including two 50-ft. steam pinnaces, 
are stowed amidships on skid beams. A strong steel 
derrick, worked by hydraulic power and tested to 
36 tons lift, is fitted to the mainmast for lifting the 
boats, and the foremast is also fitted with two steel 
derricks, each tested to 10 tons, for working the light 
boats. The fore and main lower masts are built of 
steel, and fitted with military fighting tops and 
searchlight platforms, with wood topmasts and upper 
and lower signalling yards. There are two funnels in 
fore and aft line between the masts. 

The Russell will be hurried forward to completion 
with that despatch which has characterised the estab- 
lishment, especially during Mr. J. P. Wilson’s 
management, the success of which is, perhaps, best 
of all attested by the fact that after many vicissitudes 
the concern has this week declared an interim dividend 
of 5 per cent., following upon a 4 per cent. dividend 
for last year. 





Sregt Rats 1n Hottanp.—A_ rather interesting com- 
petition has just taken place at Zwolle for the delivery of 
7000 tons of Vignoles steel rails to the Dutch North- 
Western Railway Company. The lowest tender was 
that of the Rhenish Steel Works, Ruhrort, viz., 
Bl. 123. 6d. per ton. The John Cockerill Company came 
second with a tender of 5/. 193. 10d. per ton; Krupp, of 
Essen, tendered at 6/. 3s. 6d. ton; the Illinois Steel 
Company, of Chicago, at 61. 6d. per ton ; Charles 
the bbw Vale Steel, Cosi’ and Iron Company, Listed 

e w Vale and Iron Company, Limi 
at 6/. 17s. 4d. per ton: the Pennsylvania and Maryland 
Steel Company, at 7/7. 3s. 2d. per ton; and the Dowlais 





Steel Conipany, at 7/. 3s. 10d. per ton, 
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THE BRIDGE CONTRACTS FOR THE 
UGANDA RAILWAY. 
To THE Eprror or ENGINEERING. 

Sm,—Oa page 215 of your issue, dated February 15, 
you qnoted the particulars, which were furnished to the 
House of Commons, of the tenders for bridgework for the 
Uganda Railway. 2 

It is true that the return per se is so far incomplete 
that it does not expressly state ‘‘whether the tenderers 
were bidding on their own desi or not,” but that in- 
f rmation bad been already given. In the Times (of 
November 15, 1900, I think), it was reported that, in 
reply to Sir A. Hickmav, Lord Cranborne stated that 
the tenders were invited on drawings and specifications 
prepared by Sir A. Rendel and Co., the consulting engi- 
neers, under the same conditions as regards tests, &c. 

I am, Sir, yours faithfully, 

February 19, 1901. 





THE COOPER’S HILL TROUBLE. 
To THE EpiTor oF ENGINEERING. 
Sir,—From the correspondence published ib appears 
that the deputation, ‘‘ headed by Lord Kelvin,” which 
waited on the Secretary of State for India on the 13th 
inst., were, and are still, under the impression that the 
dismissal of the seven professors was broughi about in an 
underhanded and ungentlemanly manner. There is a 
great deal to criticise in the reply of the Secretary to the 
deputation. At the same time, it must be remembered 
that toa man in his position the Cooper’s Hill case is 
comparatively a petty question. If he felt that he had 
been rushed into giving his sanction ‘‘ without hearing 
both sides” there would be every inducement to slur over 
the merits of the question and take refuge in platitudes. 
There would be the great comfort that the settlement, 
whether good, bad, or indifferent, would serve his time. 

The point I wish to refer to is the agitation in the 
papers. The Secretary complained of the unseemly news- 
paper agitation against his sanction, and being jammed 
into the position of an advocate, was —t silent on 
the agitation in its favour. The Standard had a full 
column on the 11th inst. The writer is either ignorant of 
India, or a believerin Krugerian bounce. He was smart 
enough, though, to get his contribution inserted just 
before the deputation interviewed the Secretary. This 
writer claims for the alleged author of the ‘‘ Coup d’ Etat” 
great merits from the mere holding of high rank in public 
works in India. The obvious retort is that this by itself 
proves nothing, for some of ‘‘The Little Tin Gods of 
Simla” reap what others sow. The incidents in the career 
of the man so highly praised are, however, of more inte- 
rest to the public su uent to his retirement in 1896 
under the age clause. After retirement he stayed on at 
Simla till he obtained the Secretaryship of the Famine 
Fund. After a few weeks he threw this up, and was back 
at Simla. In a letter to the Pioneer he informed the 
public that he had shown such awe lines for his suc- 
cessor, Mr. James (now K.C.S.I.) that he would have 
nothing more to do than to follow them in the administra- 
tion of the Kurd. After the last shot was fired in the 
Tirah campaign, he obtained an appointment with the 

Khaikar Field Force with rank of lisctene, 

Iam, &c., 
February 19, 1901. E. 





THE T.SS. ‘““SAYHUEQUE.” 
To THE EpiIToR OF ENGINEERING. 

Sir,— Referring to the particulars of the trial trip of 
the T.SS3. Sayhueque, which appeared in your issue o 
the 4th ult., we find that through an error the speeds 
were given as 10 68 and 11.08 kno:s, instead of 10.91 and 
11.33 miles, 

Yours faithfully, for Forrestt and Son, Limited, 
, J. A, GRAYDON, S2cretary. 
101, Leadenhall-street, London, E.C., 
February 20, 1901. 








A TALK OF AMERICAN METHODS 
AND MEN. 
To THE Epitor oF ENGINEERING. 


f| most every man in its particular department in the 


could bodily ‘‘ lift” these men from the States, every 
| toolmaker that amounted to anything, and put them to 
|work in her own shops, they would have one of the 
| hardest propositions that any competitor could wish for. 
acid 2 these men would not, of course, be the whole 
| thing, but it would go a long way. ; 

Naturally arises the question, can an Englishman be- 
come as expert and scheme like the American toolmaker ? 
Yes, he can and dogs do, right along. I have worked 
alongside Englishmen who could scheme and make tools 
in Ae Bio as good as the American born. 

Maybe he could not scheme to the same extent when 
he was in Eogland, because no one asked him to. But 
when he comes here, they not only ask him, but they do 
something more substantial still—they pay him for it. 

I have asked many British-American machinists and 
toolmakers whether they would care to work in Great 
Britain again, and though these men were patriotic to 
England to the core, have in almost every case made 
some such expression as this : 

‘* Not on your life would I care to work back there.” 

‘** Why, how is that?” I would say. 

‘* Well, I tell you,” they say, ‘‘If I were a wealthy 
man this country couldn’t hold me a minute. I would live 
in England then, where art, literature, science, and 
honourable men would be my acquaintances. But I am 
not a wealthy man ; I work by the week, and receive pay 
according to my ability; therefore I would much sooner 


live here. If my opportunities were as good in England, 
and m | equal in purchasing power to what I receive 
here, then [ would much rather live in England.” 


I know by my own experiences that a state of things 
exists in England that ought not to exist. 

If a workman makes a suggestion in England, ninety- 
nine cases out of a baaet he is ignored entirely. I 
myself have been amongst workmen in England, and in 
conversation with them have heard them say that they 
could see where improvements could bs made to expedite 
the production of some particular part of a machine. On 
asking why they did not mention the matter to the fore- 
man or manager they say : 

‘*Tf I mentioned it to the foreman he would pretty 
well snub the idea, or giveme no credit for it atall. An 
if I told the manager, the foreman would think I was 
after his job, and the first opportunity discharge me; so I 
do not see any banefit for me.” 

Consequently, one of the most vital necessities that any 
nation, concern, or individual should have for success 
(originality) is not encouraged, but kept down. 

That is why America has made such rapid strides in 
commerce ; once she got started the American manufac- 
turers have been able, and are able now, to use higher- 
priced labour, to be a longer distance away from foreign, 
especially European markets, and still underbid their 
competitors. They may not have originated automatic 
machinery, jigs, gauges, the standardisation of parts, &c., 
but they are able to see at once the great advantage to 
be got from their usage, and have the foresight and 
originality to apply labour-saving principles to any fresh 
department of manufactures they may take up. 

he terms ‘‘cute and cunning Yankee” are wrong; 
he is not cute and cunning, but, to my mind, has an 
overpowering lust for the dollar, and commonsense. 
en an American machinist or workman has an idea, 
the patent office is in easy access to his salary ; the people 
are invariably glad to use some new idea, Seenited these 
is any little benefit in so doing, and not, as in England, 
pleased to find so many objections to an invention or 
scheme, 
If an idea will only save cents, it has the attention of 


States. ‘In England, if the self-same idea would be intro- 
duced, people to whom it was shown would say: ‘‘ Well, 
it may save a copper or two, but it is not worth while 
bothering with.” And so it is in many departments of 
English manufacturers. 

Datail is the keynote ; if an American can see where a 
small saving may occur, a small improvement made in 
their manufactures, a better engraving or a more attrac- 
tive way of putting their products before probable 
customers, any little scheme at all that will help, no 
matter whether it comes from a labourer, manager, or 
president, or whether it is an English, German, French, 
or Russian idea, it receives attention. 





Sir,—About five years ago I was working in Lanca- 
shire at my father’s works, and being in the machine 
business could not but help continually learning of the | 
Americans’ ability to build and duplicate machines that | 
were in many ways superior to those built in Europe. 

R t occurre1 to me, therefore, to come over here to the 
United States to obtain a position in some good machine | 
shop, and to have a practical understanding of how they | 
run things here. 

have worked over here some time now in the tool 
rooms of various machine shops, and have noticed many 
differences, and one in particular—the eagerness to 
Suggest ways and means over here. I also found quite a 
little to learn in the standardisation and specialising of 
machines and parts. 
bs Almost every nationality is represented in the shops 
ere—from the New England Yeukes to the Russian Jews | 
and Italians. Harmony seems to be amongst them 
pretty well, and right here in the mixing of nationalities 
rr a benefit. Because out of these men’s conglomerate d 
, eas they must hit a good one, once in a while any way. 
nd they have done, as has been seen. 

Although the men are not “‘ sassy ” or as ‘‘ independent 
ene hog on ice,” they have sufficient confidence in them- 
— to “ catch on” and work with a vim. 

« n my different positions I was in contact most of the 
ne with a class of men who have done more than any 
chat; to give an impetus to American manufacturers— 

tir, I think, the toolmaker of America. If England 





an idea for a certain labour-saving device. I 
made a sketch, and showed it to the manager of the firm 
I was with here in the United States of America, ex- 
— it to him, and he was interested and saw its 
easibility, told me to make a model in his tool room, and 
see how it came out. I did as he said, it coming out satis- 
factorily. After which I made application for a patent, 
which, if granted to me, will benefit me considerable. 

If the same proposition had been shown to a manager 
or foreman in England, it would very probably have been 


pope gocnen. bg ; 
In England great individuals have been born with very 
fertile brains, men whose names will never die ; but it 1s 
nob policy to rely on # few men, bub to encourage and 
no} put down originality, let every man have his ideas 
considered, and make it worth while for the men to 
scheme and expedite things, and they will then maybe 
leave some of their narrow-mindedness and faith in trades 
unions as to output eo man, &c. Rate 

I know plenty of English and Scotch mechanics in 
this country that would much rather live in Great Britain 
if they had a ‘‘show” of getting on the same as they 
have here ; they would rather live under a government of 
clean politics, that gives law, justice, and a proper interest 
to its citizens, such as England provides. : 

In conclusion, any firm, corporation, or nation which 


Therefore, English manufacturers, take on with new 
schemes or suggestions, and expedite your manufactur- 
ing ; maintain and, if possible, better your products, and 
cheapen cost. 

Let men have your attention so as to get the most out 
of them, put in good labour-saving too's, use templates, 

uges, jigs; have convenient and properly-built tools, 
ce a systematic tool-room, and specialise. : 

If an idea comes from a labourer, machinist, or presi- 
dent, if it is an American, German, or French proposition, 
provided it has merit, do not wait, but sail right in and 
use it. Be always on the look-out for new schemes, and 
ideas will evolve themselves. Advertise well and ‘‘ pithy,” 
use good illustrations and bring out the salient points of 
the machines or articles you produce, it trivial or 
momentous. English manufacturers have the advantage 
of a fine graphical position, have a good and well- 
established business reputation, and cannot be approached 
yet in some of their industries. 

Therefore, do not get scared because you do not get 
orders for every quotation you submit. English manu- 
facturers with the right kind of thought will always have 
a good living for themselves and the people dependent 





upon them. 
- H. Harrap. 
BRITISH INERTIA. 
To THE EpitTorR OF ENGINEERING. : 
S1r,—With regard to the foreign competition question, 


which is, or should be, at the present time a very engross- 
ing one, kindly allow me to put before you the following. 

British authorities and British works cannot be unaware 
of the fact that during the last two years or so, competitive 
trials of field and mountain guns have been carried out in 
several foreign countries, that trials are being made now, 
and others are announced. The object in view is obvious. 
Each nation who orders the trials is placed in a position 
to tind out which are the best types of guns to suit the 
wants and the local conditions of the country, the order 
for the guns being given out in consequence. I do not 
wish to enter into a discussion upon the possible advan 


q | or disad vantages of sucha manner of proceeding in the point 


of view of the gun manufacturing firms; this is merely a 
clause in a specification which foreign works agree to. My 
object is simply to say this: As faras I have been able 
to ascertain, British firms have never taken part in such 
competitive trials ; no foreign purchasing countries have 
ever seemed inclined to invite British firms to compete; 
it may even be said that those countries have never so 
much as given a passing thought to what they might 
expect from England in the shape of field and mountain 
guns worthy of the name. ; 
Can the ‘‘ Ubiques,” the “ Artillerists,” and numerous 
others, who were so free with their pen in their efforts to 
vindicate British artillery in its action in South Africa 
(see the Times from December, 1899, to December, 1900) 
— why it is that British works are ignored in this 
fashion? In face of the above, can they still maintain 
that British field and mountain guns are at the top of the 
tree? 
Is not England an exporting nation par excellence? Is 
she not even the exporting nation? Other countries 
could cease exporting, and live ; but when England ceases 
to export, she will be nowhere. Should not the export of 
field and mountain batteries have formed part of her 
trade? Why has she not exported these? She had none 
to export; she has known long ago she was beaten in 
this branch of industry by Continental firms. In such a 
situation she has not advertised, having nothing to adver- 
tise, and has simply been left in the dark, in which she 
has been content to remain ! 
Considering England’s rezources, sseing also what 
should be expected from such resources, and what foreign 
works could and would obtain from them, this is a proof 
that England has retrograded in this speciality; and I 
venture to say that other specialities could be found in 
which the state of things is very similar. 
British inertia is the direct cause. It has so gained 
upon the British mind, that British authorities, instead 
of being up and doing, are shedding tears over the strin- 
gent specifications they are now asked to follow. 

I am, Sir, yours faithfully, 
London, February 13, 1901. OBSERVER. 





EXPERIMENTS ON RAILWAY COUPLINGS. 
To THE EpiToR or ENGINEERING. 

Srr,—In the account given in ENGINEERING last week 
of Professor Elliott’s experiments with two different kinds 
of eo one essential item.of information is withheld, 
namely, the material of which the links and hooks were 
made. From the names of the railways who ——— the 
couplings, it may be presumed that the material was iron, 
but as incidentally it is mentioned that Hill’s jnplings 
(not described) were tried in steel as well as iron, the 
reader is left in doubt as to the material dealt with in the 
tabulated experiments. Further, no detailed description 
is given of the mode of testing or the kind of machine 
used. As, however, the experiments were made at 
University College, Cardiff, probably the — hy- 
draulic machine used for tensile stresses was employed, 
and the load applied slowly and steadily. If so, it ma 

be said with regret that the experiments did not touc 

the real questions interesting to railway engineers. The 
risk in railway couplings arises from the succession of 
percussive shocks which they are subjected to, and which 
tend to crystallise the iron or steel. Against this risk 


steel is more vulnerable than iron; not use of any weak- 
ness in the original cast ingot from which steel are 
rolled down, or from the bars after rolling, but from the 


absence of that peculiar fibre given by the 





can produce per man a greater — than its com- 
petitors of articles of equal value, will have most certainly 
the more prosperous people, 


puddling, rolling, piling, and re-rolling of high-class iron. 
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Moreover, the range of temperature within which steel 
may be safely manipulated, forged, and welded is a 
narrower one than with iron, and there is, therefore, 
with steel forgings a greater risk of uncertainty under 
those variations of — which can hardly be 
avoided in actual manufacture. The use of very mild 
steel only reduces, and does not avoid the risks. It is for 
these reasons that few or no British engineers venture to 
make their draw-gear of steel, although in almost every 
other situation, and where welding is not needed, they 
may prefer and safely use steel. Just as in Professor 
Elliott’s experiments, so also is it curious that in the 
accounts of accidents from fractured hooks and rods that 
are given from time to time in the newspapers, the question 
of iron or steel is wae ignored. This was notably 
so in the case of a ken connecting-rod on a Great 
Western engine which occurred a few years ago near 
London, causing the death of driver and foreman. Al- 
though a lengthened inquiry took place at the inquest, 
the newspapers were silent on this point. 

As Professor Elliott is taking so great an interest in 
railway couplings, ib is to be regretted that he did not 
touch on these points in his report. He would confer a 
great benefit on those responsible for the safe running of 
trains if he would invent a testing machine, and prove to 
destruction his material and forgings under circumstances 
more nearly resembing those encountered in actual prac- 
tice than do the tests set forth in his report. It would 
further tend to a complete elucidation of the subject if 
pieces of the bars from which the forgings are to be e 
were subjected to a preliminary tensile test, so that the 
question of their ey! could be separated from ques- 
tions arising out of the shape of the hooks or care in forg- 
ing them. FARNLEY. 

February 18, 1901. 





RESULTS OF RAILWAY WORKING, 
To THE EprtTor OF ENGINEERING. 

Sir,—A decimal point should replace the comma in 
some of the figures as printed in my letter of the 12th 
inst. on the above subject. Thus the gross earnings are 
of the order of tens of million pounds and the train-miles 
of the order of hundreds of million miles. The average 
rate per ton-mile in the United States is 0.726 cents, not 
pence as printed ; it may be noted that the average rate 
received by the ‘‘ heavy ” roads is considerably lower than 
the general average, being only 0.57 cents per ton per 
mile in the middle group of States. 

Yours, &c., 
J. D. TwInBERRow. 

13, matey ste, Newcastle-on-Tyne, 

ebruary 18, 1901. 

[We much — the typographical errors to which Mr. 
Twinberrow refers, and to make matters clear we reprint 
his statement duly corrected.—Ep. E. } 


Passenger Tratfiic. 


United Kingdom. 
43.784/. millions 


United States. 

Gross earnings 297.559 million dols. 

Ditto, increase com- 
pared with the yea 
1889 .. os os 

Passenger miles 

Ditto, increase com- 
pared with the year 
1889 a 


34 per cent. 
10,058 millions* 


14.3 per cent. 
14,859 millions 


24.1 per cent. 


34 per cent.” 
355.146 millions 


Train miles 216.641 millons 
Ditto, increase com- 

pared with the year 
1889 i 34.5 per cent. 27.3 per cent. 


Rate per passenger per 


mile . 1.049d.* 2.002 cents 
Ditto, decrease com- 

pared with the year 

1839 .. - = Very slight 7.7 per cent. 


Freight Trafic. 


Gro3s earnings 52,116!. millions = 922.436 million dols. 

Ditto, increase com- 
pared with the year 
1889 ‘ i 

Ton-miles 

Ditto, increase com- 
pared with the year 


38.5 per cent. 


27.7 per cent. pe 
126,991.7 millions 


11,092.7 millions* 


1889 .. . 27.7 per cent.” 84.7 per cent. 
Train-miles ; 177.599 millions 534.391 millions 
Ditto, increase com- 

pared with the year 

1889 .. ss oe 27.8 per cent, 24.7 per cent. 
Rate per ton-mile 1.127d.* 0.726 cents 
Ditte, decrease com- 

pared with the year 

1889 .. as sa 25.2 per cent. 


‘ * These are estimated figures. 
Note.—The American ton contains 2000 lb. only. 








** CAPACITY IN ALTERNATE-CURRENT 
WORKING,” 
To THE Eprror oF ENGINEERING. 

Sir,—The difficulty that occurs to every one who heard 
the late discussion at the meetings of the Institution of 
Electrical Engineers, and the applause which greeted the 
reference, not only to ‘‘ Professors,” but to “rows of 
them,” was the apparent inability of the meeting to 
understand the simple question before them. 

Mr. Mordey had described one solitary test made on 
one solitary cable. He gave no details of how it was 
carried out, or what steps he had taken to avoid obvious 
risk of error. From this single result he drew generalised 
conclusions, which he apparently intended us to apply to 
~~ cable with any dielectric. 

ven if he had taken all the possible precautions to 


insure accuracy, it would have been unwise to apply his 
result to another indiarubber cable, working at any elec- 





tric pressure ; and it would have been impossible, without 


further test, to have applied it to (for instance) a paper 
cable. 

Is it unfair to describe his action in laying so crude a 
compilation, with conclusions for the guidance of engi- 
neers, based on so superficial an investigation before a 
scientific engineering society as (to say the least) very 
uncomplimentary to the intelligence of his audience? 
May we not also regard, with some indignation, his 
apparent attempt to secure applause by his remarks about 
‘“engineers and professors ” ? 
think that Mr. Mordey has 


Again, do those who ~y 4 g 
done a service to science by extracting from Professor 


Ayrton the result of the valuable investigations which 
were laid before the meeting on Thursday, consider that 
the réle of the engineers is to put forward wholly 
erroneous conclusions for the Professors to expose ? 
Yours faithfully, 
M.LE.E. 








DIELECTRIC HYSTERESIS LOSSES IN 
LONG CABLES, 
To THE Eptror oF ENGINEERING. 

Sir,—In the tests made at Silvertown and Prescot on 
dielectric losses, instead of —— all the drums of 
cable merely in series, we tap the inner and outer 
conductors at several points along the length so as to 
reduce the copper loss in the cable to a negligible amount, 
and thus get a more exact value of the hysteresis loss. 

In testing the laid cable of the County of London 
Company on Thursday, the 14th inst., it was, of course, 
impossible to reduce the copper loss in the way men- 
tioned above, and the number given by me, at the 
Institution of Electrical Engineers, for the power factor 
of that cable, viz., 0.033, included the — loss. 
Making, however, the proper correction for the copper 
losses in cable, leads, and instruments, the power factor 
for dielectric hysteresis alone is, I find, redu to as 
low a value as 0,029—a number in close approximation to 
the 0.028, which we obtained at Silvertown on February 1 
on another long indiarubber cable. 


London, February 19, 1901. T. MATHER. 





THE “HUNTING” OF STEAM ENGINE 
GOVERNORS. 
To THE EpiTor oF ENGINEERING. 

_Sir,—“‘ A.M.1.C.E.” will find a mathematical discus- 
sion of ‘‘ Governors” by Maxwell in the Proc. R.S., 1868, 
republished in his ‘‘ Scientific Papers,” vol. ii., page 105. 

A. G. GREENHILL. 
Ordnance College, Woolwich, February 19, 1901. 








GAS ENGINE ECONOMY. 
To THE Epiror oF ENGINEERING, 

Str,—Some of the speakers in the discussion on Mr. 
Humphrey’s paper put down the superior economy of the 
‘‘Premier” engine to its higher compression, but the 
formule in books on the gas engine indicate that the 
economy should depend on the ratio of the clearance 
8 to the total volume, or to put it more clearly, on 
the ratio of the volumes after and before compression. 


In the Crossley engine this ratio is a , and in the 


» 21.26 
00 


** Premier ; therefore the Crossley engine should 


have been the more economical of the two, and some 
other explanation of the 20 per cent. better performance 
of the ‘‘ Premier” engine is required. 
Is none of this economy due to scavenging ? 
Yours faithfully, 
J. H. Hami.ton, 
Sandiacre, near Nottingham, February 20, 1901. 








R. STEPHENSON AND Co., Limitrp.—This company 
reports a profit for 1900 of 19,8617. The directors pro- 
pose a dividend of 54 percent. upon the preference shares 
_ 24 per cent. on the ordinary shares, carrying forward 





Locomotives ON Rartways.—The number of locomo- 
tives on the 20 principal English, Welsh and Irish rail- 
ways at the close of last year was: Belfast and Northern 
Counties, 73; Great Central, 848; Great Eastern, 1041; 
Great Northern, 1251; Great Northern of Ireland, 147 ; 
Great Southern and Western of Ireland, 201; Great 
Western, 1988; Lancashire and Yorkshire, 1318; London, 
Brighton, and South Coast, 489; London and North- 
Western, 2475; London and South-Western, 733; 
London, Tilbury, and Southend, 62; Metropolitan, 83 ; 
Metropolitan District, 54; Midland, 2615; Midland 
Great Western of Ireland, 127; North-Eastern, 2121; 
North Staffordshire, 161; South-Eastern and Chatham, 
697 ; and Taff Vale, 198; making an aggregate of 16,682. 
The corresponding number of engines at the close of 1899 
was: Belfast and Northern Counties, 73; Great Central, 
791; Great Eastern, 1018 ; Great Northern, 1201; Great 
Northern of Ireland, 147; Great Southern and Western 
of Ireland, 192; Great Western, 1933 ; cashire and 
Yorkshire, 1293; London, Brighton, and South Coast, 
465; London and North-Western, 2445; London and 
South-Western, 728; London, henge and Southend, 
50; Metropolitan, 81; Metropolitan District, 54; Mid- 
land, 2507; Midland Great Western of Ireland, 127; 
North-Eastern, 2047; North Staffordshire, 87; South- 
Eastern and Chatham, 669; and Taff Vale, 198; making 
an aggregate of 16,174. The number of additional en- 
gines upon the twenty systems last year was ac- 
cordingly 508. 





LAUNCHES AND TRIAL TRIPS. 


THE steamer Baroda, recently launched by Messrs. 
Short Brothers, Limited, Sunderland, went out on trial 
trip on Wednesday, the 6th inst. A series of runs was 
made over the measured mile, and a mean speed of 
11 knots was attained. This trial proved in every way 
satisfactory. The vessel is for the Tarapaca Steamshi 
Company, Limited, of Liverpool, of which Messrs W. 
Lowden and Co. are the managers. Her dimensions are: 
Length, 364 ft. 4 in.; breadth, 45 ft. ; and depth moulded, 
27 ft. 9 in., with a large deadweight and carrying capa- 
city, special attention having been given to the arrange- 
ment of the upper and main decks to enable a large 
number of cattle to be carried. Her engines are by 
Messrs. George Clark, Limited, of Sunderland, and have 
cylinders 244 in., 40 in., and 66 in. in diameter, with a 
stroke of 45in. The two large boilers, working at 180 Ib. 
pressure, are fitted with Howden’s system of forced 
draught. 

Messrs. Short Brothers, Limited, Sunderland, launched, 
on Thursday, the 7th inst., a steel screw steamer, built to 
the order of the Whitburn ee: Limited, 
of Sunderland, of which Messrs. G. Butchart and Co. are 
the managers. The dimensions are : Length, 351 ft. 6in.; 
breadth, 47 ft. ; and depth moulded, 27 ft. 4in. ; witha 
large carrying capacity on a moderate draught. The 
vessel was named Jessie Burns. Triple-expansion engines 
are to be fitted by Messrs. John Dickinson and Sons, 
Limited, Sunderland, having cylinders 24} in., 40 in., 
and 66 in. in diameter with a stroke of 45in., steam being 
supplied by two large steel boilers working at 180 lb. 
pressure, 





The Pandora, cruiser, returned to Portsmouth on Thurs- 
day, the 7th inst., on the conclusion of a trial in which 
she was required to steam at 5000 indicated horse-power 
for eight hours, but owing to the fog the trial was reduced 
to seven hours. With 218 revolutions and a mean of 
5187 indicated horse-power the mean coal consumption 
was 2.34 lb. per unit of power per hour. The 8) was 
18.625 knots. 





Messrs. C. S. Swan and Hunter, Limited, Wallsend: 
launched on Thursday, the 7th inst., a steel screw steamer, 
which has been built to the order of the English and 
American Steamship Company, Limited, for whom 
Messrs. C. T. Bowring and Co., Limited, of London and 
Liverpool, are the managers. The vessel is of the follow- 
ing leading dimensions: Length over all, 359 ft.; breadth 
extreme, 46 ft. 04 in.; and depth moulded, 30 ft. lin. 
She has been specially designed for the carriage of coal 
between Louisburg (Nova Scotia) and Boston. The 
engines have been constructed by the Wallsend Slipway 
and Engineering Company, Limited, and consist of a set 
of triple-expansion engines, having cylinders 234 in., 39 in., 
and 66 in. in diameter by 48 in. stroke, steam being gene- 
rated in two single-ended boilers 16 ft. 6 in. in diameter by 
10 ft. 5 in. long, working at 180 1b. pressure. The vessel 
was named the Mira, 





The Myrmidon, torpedo-boat destroyer, built and en- 
gined by the Palmer — Company, had a speed 
trial at Portsmouth on Thursday, the 7th inst., for three 
hours, when she averaged 30.124 knots. 





On Friday, the 15th inst., the new steamer Wragby, built 
by Messrs. Ropner and Son, Stockton-on-Tees, to the 
order of Messrs. R. Ropner and Co.. West Hartlepool, 
ran her official trial trip in the Tees Bay, and made an 
average speed of ~~," knots. After the trial trip the 
vessel proceeded to Cardiff to load for Madeira. The 
vessel will carry 5600 tons on Lloyd’s summer freeboard, 
and is fitted with triple-expansion engines by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees. 





On Monday, the 18th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer, named 
the Tottenham, and of the following dimensions: Length, 
383 ft. 7in.; breadth extreme, 50 ft. 6in.; depth moulded, 
31 ft, ‘Triple-expansion engines will be supplied by 
Messrs. Blair and Co., of Stockton-on-Tees, having cylin- 
ders 25 in., 43 in., and 73 in. in diameter by 48 in. stroke, 
steam being supplied by three single-ended boilers, each 
15 ft. by 11 ft., with a working pressure of 200 1b. This 
vessel has been built to the order of the Britain Steam- 
ship Company, London. 





On Tuesday, the 19th inst., Messrs. Furness, Withy, 
and Co., Limited, launched, from their Middleton ship- 

ard, Hartlepool, a large steel screw steamer, named the 
Doctetin. and built to the order of Messrs. Donaldson 
Brothers, Glasgow. The vessel is 413 ft. in length and 
is built throughout of Siemens-Martin steel with 4 
measurement capacity of about 13,000 tons. The machi- 
nery will be supplied and fitted by Messrs. Richardsons, 


Westgarth, and Co., Limited, Hartlepool, and will have 
cylinders 28 in., 46in., and 77 in. in diameter by 48 S 
in. 


stroke, with four ry tary boilers 14 ft. 
10 ft. 6 in. long, and designed for 180 1b, pressure, ac- 
cording to German law. 





Hartiepoon Exxecrric TRaMways.—A commencement 
has been made with the construction of an electric tram- 
way between West Hartlepool and Seaton Carew. The 
line will be connected with that between West Hartle- 
pool and Hartlepool, and there will thus be a continuous 
womway of about five miles. It is expected that the 
cars will be running by midsummer. 
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BEARD’S CONTOUR SYSTEM OF GROYNES. 








Fig. 4. 
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SEA-WALLS, embankments, and groynes are familiar 
opjects _— our sea-coast, Groynes especially attract 
notice, as they oe appear to be constructed in 
various shapes, apparently without reference to any 
rule. The result produced by them is, however, in 
most cases much the same. High groynes are seen 
holding up a considerable quantity of beach on one 
side and little or none on the other side, and frequently, 
when there is a sea-wall or cliff behind, there is very 
little beach on either side of the groyne. Low groynes, 
producing a similar effect are seen ; but the Ee the 
advantage of not looking so conspicuously useless. 
Often, when high groynes have failed, low groynes are 
tried as a change ; and when these have proved to be 
equally useless, high ones are again erected. 

Latterly, quite low groynes have been successfully 
tried, as our columns have shown (see page 419 of our 
issue of October 6, 1899). Among those which have 
on good results have been the groynes invented by 
Mr. E. T. Beard, of St. Leonards-on-Sea, Sussex. 

Mr. Beard’s system, which is known as the con- 
tour system of groynes, from its relation to the natural 
contour lines which the sea marks at different levels 
on the shore, is designed to take advantage of the un- 
ceasing natural action of the sea, es cially in stormy 
weather, to build up a beach that will form a perma- 
nent natural protection to the land behind. Its lead- 
ing feature is that whatever may be the level of the 
sea, advantage is taken of the great power of the 
waves to form a permanent beach by directing the 
natural forces of the sea to fulfil the required purposes. 
The groynes on this system do not leave the upper 
part of the foreshore, where damage and erosion are 

reatest, to look after itself, nor is the lower part 

eft neglected. The contour system deals with the 
foreshore as a whole. 

The groynes have their upper edge, or contour, 
formed so as to provide for the accumulation of a per- 
manent beach with a protecting slope leading rou 
low-water level. In this way is obtained an efficient 
protection to a cliff or sea-wall to preserve it from 
erosion and damage. The slope is variable, and 
depends upon the angle of apparent repose of the 
material forming any particular beach, being flatter 
as the material is lighter or finer. The groynes are 
kept only a foot or two above the beach, and are 
raised gradually as the beach accumulates, until the 
proper contour for the shore has been attained. 

_+he usual materials, such as stone, concrete, or 
— may be employed to construct these groynes, 

ut usually light timber groynes are preferred as ing 
more convenient and cheaper. The details of construc- 
tion depend, of course, upon the particular case, as some- 
times it is cheaper to drive the piles than to fix them in 
@ little concrete placed in holes ug out for the purpose. 
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The contour system of groynes aims at three things, 
viz. : (1) To form a permanent beach ; (2) to form a natu- 
rally sloping foreshore leading = to and preventing the 
removal of the permanent beach ; and (3) to facilitate 
the passage of the drift along the foreshore, in order 
to prevent the usual scouring away of the shore. 

‘o attain these results the contour or upper edge 
of the groyne (Fig. 3) is divided into two parts; the 
inner portion is made nearly horizontal in order to 
retain a permanent beach, and when completed is 
usually, more or less, above ordinary high water ; the 
outer portion is inclined approximately at the natural 
slope of the foreshore to enable the beach to collect 
and cover the groyne. These two portions are con- 
nected by a ramp, which controls the passage of the 
beach, as above it the permanent beach accumulates, 
while below the drift passes uninterruptedly along 
over the low sloping portion of the groyne. The re- 
lative lengths of the two parts may be varied from 
time to time as required to increase the width of the 
accumulated beach. 

In the diagram (Fig. 1), which is drawn to an ex- 
aggerated na A shows the original beach, B the 
beach which is accumulated on the windward side of 
the old-fashioned high groyne, C shows that the beach 
has been scoured away on its leeside, so that at E 
there is little left, and no protection; LG shows a 
low groyne which leaves the whole of the upper part 
of the foreshore and the point E at the mercy of the 
sea. Both of these groynes plainly require either a 
sea-wall or a solid cliff behind them to keep the sea in 
check at E, 








- Fia, 7. 


The diagram (Fig. 2) shows the effect aimed at by 
the contour groynes. A is the original beach, B the 
beach accumulated on the wind side, C the beach 
accumulated on the leeside of the same groyne, P P 
is the new permanent beach which has been accumu- 
lated level on both sides of this groyne driving the 
high-water mark back seaward, and making the lee- 
side and E all secure. 

Twenty-five to thirty groynes are usually used to 
the mile of coast to be protected, but at Cooding, 
Bexhill, with or spaced at the rate of only seven 
per mile, Mr. Beard has been able to collect hundreds 
of thousands of tons of beach, raising the beach level 
20 ft., and driving high-water mark back seaward a 
maximum distance of 120 ft., and an average distance 
of 90 ft., all along the protected frontage. 

In addition to Cooding, Bexhill, at the Crumbles, 
Eastbourne, excellent results have been obtained. 
Also at Bo-Peep, St. Leonards-on-Sea (Figs. 6 and 7), 
the beneficial action of Mr, Beard’s system is clearly 
shown. Fig. 7 shows the shingle passing over the 
ramp, and Fig. 6 the permanent accumulation on the 
lee, or worst, side of the groyne, the beach being level 
across the top. The upper two views (Figs. 4 and 5) 
show one groyne from different points. This groyne 
is the last one of the series at Coding, Bexhill, and 
both views are of the lee, or worst, side; and’ it is 
interesting to note the effect obtained, as here shown, 
at the worst possible place. . Fig. 4 shows the groyne 
with a large accumulation of beach protecting the 
roadway which runs along on the beach. behind it. 
Fig. 5 gives a nearer view ; the outer portion has a 
small fall over of some 2 ft., and the inner portion 
has only a maximum fall over of 6 ft. At this point 
the beach has been gradually raised since the groyne 
was built a year or two ago, on the windward side, 
where the groyne is full to the top, 20 ft., and on the 
leeside 14 ft. The beach, it is seen, rises at the 
natural slope towards the land end of the groyne, 
where it is level on both sides of the groyne for 60 ft., 
forming a permanent protective beach to the roadway, 
as seen in Fig. 4, There is no scouring out of the 
beach on the leeside, but, on the contrary, large quan- 
tities of beach have been accumulated, and its level 
raised 16 ft. on this side of the groyne. 

In the many cases where measures are urgently 
needed to protect cliffs or low-lying marshland, where 
there is no sea-wall to bear the brunt of the attacks of 
the sea; or where at seaside towns it is desired to secure 
a good beach in front of the sea-wall, or to hold a per- 
manent accumulation of beach to save the expense of 
such a wall; or wherever, in fact, it is desired to drive 
back the high-water mark well out seawards, prac- 
tical experience seems to direct attention to the con+ 
tour system of groynes, 
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INDUSTRIAL NOTES. 


Tux state of the labour market, as shown by the 
2473 returns from various sources made to the Labour 
Department of the Board of Trade, indicates that 
employment in many important groups of industries 
is on the decline, and is considerably worse than it 
was @ year ago. Owing, however, to holidays and 
local causes, the proportion of unemployed members 
of trade unions shows no increase compared with the 
month previous. 

In the 144 unions specially reporting there was an 
aggregate of 545,539 members, of whom 21,682, or 
4 per cent., were unemployed, the same percentage as 
in the previous month ; at the same time a year ago 
the proportion was only 2.7 per cent., in eight fewer 
unions, with 521,833 members. 





Employment in the several groups of industries agrees 
with the previous general conclusion. In the coal 
mining districts there was a decline in the average 
number of days worked per week, as compared with a 
year ago. At collieries employing 479,548 workers, 
the pits worked on an average 4.80 days per week, as 
oe ge with 5.35 days at the same period last year. 
In the 128 ironstone mines and open works, employing 
16,822 men, the average time put in was 5.20 days 
per week—a year ago, 5.35 days per week. 

In the pig-iron industry a further decline is re- 
ported. At the works of 115 ironmasters only 307 fur- 
naces were in blast, employing 21,900 workpeople, as 
compared with 326 in the previous month, and 381 a 
year ago. Inthe manufacture of iron and steel em- 
ployment is considerably worse than it was a year ago. 
At 204 works, employing 79,612 workers, the total 
volume of lo (numbers and shifts) was the 
same as reported a month ago; but less by 8.5 per 
cent., as compared with this time last year. 

The tinplate trade shows a deplorable decrease, 
both as compared with the previous month and a 
year ago. The number of mills at work was only 
286, compared with 324 in the previous month, and 
419 a year ago. 





In the engineering and metal trades group the pro- 
portion of unemployed members of the unions was 
4.1 per cent., the same as in the month previous, as 
compared with 2.3 per cent. a year ago. 

In the shipbuilding group of trades employment has 
continued fairly oom § The proportion *? unemployed 
members was 3.9 per cent., as compared with 3.7 per 
cent. in the month previous and 2.0 per cent. a year 
ago. This group also shows a decline. 

a in the building trades has further de- 


clined. The proportion of unemployed members in the 
branches reporting was 4.7 per cent., as compared 
with 4.2 percent. in the previous month and 2.7 per 


cent. a year ago. This is always the slackest period 
of the year. The furnishing trades report employment 
as bad, with 7.3 per cent. of — members, as 
compared with 6.8 per cent. in the previous month 
and 5.9 per cent. at the eame period of, last year. 





In some branches of the printing and bookbinding 
trades an improvement is reported. The proportion 
o£ unemployed members was 4.1 per cent., as compare 
with 4.4 per cent. in the previous month and 4.2 per 
cent. a year ago. In the paper trades employment is 
good, the proportion of unemployed was 1.6 per cent., 
as compared with 1.4 per cent. in the month previous 
and 2.4 per cent. at the same period of last year. 

Employment in the spinning branches of the cotton 
industry is still good; in the weaving branch it re- 
mains fairly good. In cotton factories employin 
76,480 females, 89 per cent. in the spinning mills an 
86 per cent. in the weaving factories were in full 
employment, as compared with 89 and 85 per cent. 
respectively a month ago, and 97 and 92 per cent. 
respectively at the same period of last year. 

In the woollen industry employment continues fair; 
in the worsted trade there is a slight improvement, 
but it is still bad; in the hosiery branches trade is 
slack. There are some external reasons why the 
textile industries are not at present good. 

In the agricultural districts the labourers have been, 
on the whole, well employed. Some of the casual men 
have lost time through the weather, but the numbers 
£0 affected have not been conxiderable. 

Dock and riverside labour in London has been well 
employed generally. During the four weeks covered 
a the returns an average of 17,482 were daily em- 
ployed at the docks and principal wharves, as com- 
pared with 17,440 in the previous month and 15,762 a 


year ago. 





There were 29 fresh disputes in the month, involvin; 
17,654 persons, of whom 16,065 were directly and 1 
indirectly affected. Inthe previous month there were 
20 disputes, involving 3648 workpeople, and in the 
same month last year 37 disputes involving 11,805 


d | chief contracting party, and will help to pave the way 


building trades, five in the cotton industries, three in 
the clothing trades, and four in other industries. Old 
and new disputes, 35 in all, involving 15,615 work- 
people, were settled. In nine of these, involving 3582 
workpeople, the results were in their favour ; in 11, 
involving 2522 workpeople, the settlement was in favour 
of the employers; another seven, affecting 3105 _ 
sons, were compromised ; the remaining eight, affect- 
ing 6406 persons, were in negotiation, certain points 
being still under consideration. 

The changes in the rates of wages during the month 
affected 54,692 workpeople, the net effect in their 
weekly wages being a reduction of ls. 77d. per head. 
Of the total number affected, 51,631 sustained de- 
creases, averaging Is, 10jd. per week, and 3061 re- 
ceived advances averaging ls. 103d. per week, the net 
result being as above. In the previous month there 
was an average increase of 104d. per head in the 
average weekly wages of 26,595 workpeople. During 
the first month of January, 1900, there was a net in- 
crease of Is, 44d. per head weekly in the wages of 
698,000 workpeople. The marked decrease this year is 
mainly accounted for by the heavy fall in prices and 
wages in the iron and steel trade, every centre being 
more or less affected. An aggregate of 37,553 blast- 
furnacemen,. puddlers, smelters, and other sections of 
iron and pre pe sustained reductions averaging 
over 2s, per head per week. In Cleveland 7100 ironstone 
miners, and in Birmingham 5000 wire and tube workers 
also sustained reductions. Reductions under sliding 
scales affected 30,290 persons. Changes affecting 
23,430 were arranged by direct negotiation. Only 972 
of the total ceased work by strikes. 


The Amalgamated Engineers’ Journal for the current 
month reports that, on the whole, affairs are of a 
satisfactory character. Trade, it says, is still fairly 
busy. The total number of members is 87,688; of 
these, 2167 were on donation benefit, 2205 on sick 
benefit, and 3759 on superannuation allowance. The 
total on unemployed benefit is the largest for some 
time past, and last month the total was increased by 
holiday suspensions. The principal event recorded 
during the past month, as regards trade movements, 
is the conference between representatives of the Amal- 
= Society of Engineers and of the Engineering 

mployers’ Federation, on trial trips and the wages 
rate and hours of labour of contractors’ men in Ports- 
mouth and Chatham. On the latter question the con- 
ference resulted in a recommendation to the employers 
concerned to raise the wages rate 2s. per week, the 
hours of labour to remain the same as before. The 
terms of the agreement in respect of trial-trip allow- 
ances are too long and too technical to be reproduced 
here. They are embodied under nine heads, with 
many sub-heads. ‘‘ Their chief value,” to quote Mr. 
J. N. Barnes’s circular to the members, are: ‘‘(1) They 
embody a bargain made on behalf of the engineers 
affected covering a wide area; (2) they substitute for 
constant higgling with unwilling employers and local 
associations the guarantee which experience has proved 
attaches to an arrangement with the Employers’ Fede- 
ration Executive.” It will be seen that the value of 
the bargain is great. The significance of the second 
point is important ; it shows healthy confidence in the 


for further peaceful negotiations should need arise, and 
for mutual agreements. The Council recommend the 
acceptance of the terms agreed upon. The report 
states that the firm of Messrs. Bakers, at Willesden, 
engaged in bakehouse machinery, have reduced the 
working to 50 hours per week. The attention of 
members is called to the Federation levy, as marked 
on the cards, which levy is chi ble quarterly. The 
Benevolent Fund is again depleted, so that a six- 
penny levy is required to replenish it. 





The Parliamentary Committee of the Trades Con- 
s had a busy time of it last week. They met to 
ecide upon the programme of legislation to be sup- 
ported in the — Session, and also upon that to 
opposed, should measures be proposed antagonistic 
to trade unions or to labour generally. Then they 
had ‘deputations to departments in support of measures 
which they desired the Government to undertake as 
matters of legislation, or — if the latter 
came within the province of departmental work ; 
one ag ee made was evidently within that sphere. 
The first deputation was to the President of the 
Board of Trade. Its object was primarily to secure 
the extension of cheap transit by rail; but the con- 
ditions of employment of those engaged on the Thames, 
and the question of foreign shipowners being compelled 
to pay compensation to injured workmen were also dealt 
with by the deputation. As regards cheap trains and 
concessions as to hours for which they should be avail- 
able, it was urged that the concessions asked for 
would help to solve the housing of the working 
classes problem. The Act of 1883 was more or less a 
failure, the deputation urged. The remission of pas- 
senger duty gave to the companies 11 millions | 


ployed on the Thames, it was suggested that the 
whole question should be referred to the Royal Com- 
mission on the Port of London, as to working hours 
of boys, inspection of machinery, sanitary condition 
of barges, and undermanning. It was also urged that 
English shipowners were at a disadvantage by being 
liable for injuries, while the foreigners were not. 

Mr. Gerald Balfour, in reply, denied that the Cheap 
Trains Act of 1883 was a failure, nor did he admit 
that it was insufficient for the purpose ; but he would 
carefully consider particular cases of hardship, As 
to the question of workers on the Thames, the matter 
could not be referred to the Royal Commission now 
sitting : it was outside their cig On the subject 
of foreign shipowners and their liability for injuries, 
an inquiry was being made by the Foreign Office, and 
he hoped that some remedy might be assented to by 
other countries. He was sympathetic in his replies, 
but could not promise legislation this Session. 





The deputation to the President of the Local Govern- 
ment Board, on the Housing of the Working Classes, 
represented many great towns besides the metropolis, 
such as Manchester, Halifax, and Huddersfield. It 
was urged that the time for the repayment of loans 
pre extended from 60 to 100 years, as ‘‘ the life- 
time of a municipally built-house was, as a rule, 200 
—_ while the time fixed by the Local Government 

for the repayment of loans was only 30 or 40 
years, in the one case 30, and in the other 20 years, less 
than the limit fixed by statute. Mr. Walter Long, in 
_ , admitted the importance of the question. He 
did not exonerate the department from blame, but he 
thought that the 60 years’ limit was reasonable, and 
feared that 100 years would not be to the advantage 
of the ratepayers, or to the working classes, as 
members of the deputation thought. He promised to 
consider the suggestions made as to period for the re- 
payment of loans, and also the provisions of the Build- 
ing Acts which regulated the erection of dwellings. 





Another deputation was to the Secretary to the 
Treasury, on the operation of the Fair Wages Resolu- 
tion of the House of Commons. It was alleged that 
the majority of Government contractors did carry out 
the resolution, but there were cases in which it was 
violated ; and it was because of such cases that they 
thought more stringent action by the Government was 
required. The publication of contracts was urged. Good 
employers were injured by the other employers who 
did not carry out the resolution. Mr. Austen Cham- 
berlain, in reply, stated that the department accepted 
in the letter and in the spirit the resolution of the 
House of Commons, and he would endeavour to carry 
that resolution out faithfully. But, he said, many 
departments were practically independent of the 
Treasury, and, therefore, he could not speak for the 
War Office or Admiralty. The deputation urged a 
fine in case of breach of the resolution ; he thought 
that the better plan was to refuse to give any further 
work to the firm, either for a term of years or for ever. 
He would investigate any bond fide cases submitted to 
him, and do his best to see that justice was done. 





The deputation to the Home Office urged that the 
Compensation Act should be amended, that expert 
buil lng tors be appointed to insure safety to life 
and limb ; that the “‘ Particulars Clause ” be extended 
to other industries by the Factory Acts; and that 
‘* winding engines” be put under the control of men 
with more practical experience than is usually the case 
at present. The Home Secretary, Mr. Ritchie, while 
anxious to avert accidents, did not think that building 
inspectors being appointed was the best way to secure 
safety, but he would see what might be done to make 
inspection more efficient. On this point he would con- 
sult the inspectors under the Home Office. Before 
pledging himself to extend the Particulars Clause, he 
would require evidence that fraud was practised to 
any extent in the industries demanding such exten- 
sion, but an Amending Factory Act was to be intro- 
duced, and he would see what could be done in this 
respect. In respect of unsafe plant he agreed that 
every care should be taken to protect workers. As to 
winding engines, the Home Bffice would require to 
know whether the existing rules had failed, and the 
reasons why. With regard to the Compensation Act, 
he regarded the decisions in the House of Lords as in 
favour of the workmen. He thought that employers 
were less opposed to it, and its extension, than they 
were. He intimated that he might have to inquire 
into the working of the Act. The deputation promised 
to supply particulars of cases of fraud. 


The last deputation was to the First Lord of the 
Admiralty. The subject was the Fair Wages Resolu- 
tion, and its application. The members of the depu- 
tation, representing the Iron Shipbuilders and Ship- 
wrights, gave instances of sub-contractors violating 
the terms of the resolution, and u that an inquiry 
should be instituted into the way in which workmen 








workpeople. Of the total of 29 new disputes, 12 were 
in the mining and quarrying industries, five in the 


they said, while the increase of passengers wou 
cover the increased cost. As regards workmen em- 


employed by the Government were treated, in compari- 
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son with the treatment by large employers of labour out- 
side. Lord Selborne promised to consider the points 
laid before him. He would also inquire as to the 
operation of the Fair Wages Resolution. The Admi- 
ralty would see that the terms were carried out, as 
had been promised by the Treasury. He was quite in 
agreement on that point. 

In the engineering trade throughout Lancashire, the 
complaint is that there is a constantly and steadily 
lessening weight of new work coming forward, and 
that consequently the outlook is far from satisfactory. 
At the same time activity continues in some special 
branches, and these not the least important. cO- 
motive builders, and those engaged in other depart- 
ments of railway work, and all sections of electrical 
engineering, continue to be busy, and activity will be 
well maintained for some time in these branches. In 
some other sections also there is no lack of employment 
felt as yet, though, if further orders are not placed 
at an early date, slackness looms in the near future. 
In the iron trade a steadier tone has been manifest, 
and in some directions more buying has been going 
on, but very little real improvement is reported as 
yet. There is still a feeling that the lowest level of 
prices has not been reached. 





In the Wolverhampton district the iron trade is 
described as depressed, very little improvement being 
observable. Marked bar makers have been in receipt 
of further orders from the Admiralty for dockyard 
purposes, and some also on Colonial accounts ; but 
it is said that they are barely able to adhere to list 
rates. Consumers seem to be masters of the situation 
in other classes of iron, refusing as they do to do 
business at present quotations, and restricting orders 
to the barest requirements of the moment. Offers 
for the renewal of expiring contracts are at much 
lower rates than they were a few weeks ago. In the 
engineering and allied industries there is some lessened 
activity, and also in some of the other iron and steel- 
using industries, but any real depression is not obvious 
as yet. 





In the Birmingham district no improvement is re- 
ported in the iron trade. As old contracts are com- 
pleted some renewals are entered into as a matter of 
course, but at reduced rates, and for small quantities. 
Galvanisers have a better demand from Australia and 
South America. The engineering and allied indus- 


tries are somewhat quieter, but on the whole employ- | p, q, 


ment is not bad. In some of the other iron, steel, 
and other metal-using industries there is a slackening- 
off, but generally, it may be said that employment is 
moderate or fair. Still, the outlook is somewhat 
clouded at the present time. 


The Home Secretary has given notice of Bills to 
amend the Factory and Workhops Acts, and for their 
consolidation. This dual method is not new to the 
House of Commons. Mr. Ritchie adopted that mode 
of dealing with the Housing of the Working Classes 
question, the two measures being amalgamated finally. 
It is a clumsy way, but perhaps better for some pur- 
poses. lf the amending Bill is mangled or is incom- 
— it can still be incorporated in the Consolidation 

ill, but no one can foresee the effect of such incorpora- 
tion until the whole is complete in its final form. The 
Parliamentary Committee of the Trades Congress and 
the Joint Conference of the Textile Trades will have 
plenty of work cut out for them this session. 





The Executive of the Miners’ Federation of Great 
Britain have resolved to cut up their Bills and divide 
the labour. The Mines Eight-Hours Bill is to be 
balloted for by a number of members, so as to secure 
anearly date. The Mines Amendment Bill is to bs 
divided into three parts: 1. General conduct of 
mines, 2. Regulations as to check-weighers. 3. Limi- 
tation of the hours of young persons, and to restrict 
the introduction of unskilled labour into the mines. 
Thus the miners will have four Bills before the House 
of Commons this session. 





At the annual Convention of the International Union 
of Building Labourers, held at Paterson, New Jersey, 
last week, it was decided to amalgamate with the 
National Union of that body in England. The sug- 
gestion came from the British delegates, and was 
adopted with some enthusiasm. This will constitute 
a very large body indeed, as the Labourers’ Unions are 
strong in both countries. 





About 400 men came out on strike last week in the 
Medway cement trade. The employers gave notice of 
40 per cent. reduction in wages, which the men re- 
solved to resist. The men sent a deputation to the 
employers to discuss the question, but the employers 
refused to give way. The reduction at one sweep of 
40 per cent. is large. 





The employers in the South Staffordshire tube and 
socket-fitting trades have given notice of a reduction 





of 10 per cent. in wages. Some thousands of men are 
involved. Ata meeting held on the 15th instant the 
men resolved to resist the reduction by a general 
strike if needful. 

A strike of some 200 men engaged in the foundries 
at Chalon-sur-Saéne was followed by an attempt to 
— other men engaged in various works to cease 
work, The riotous proceedings led to the troops 
being called out, who charged the rioters, and arrested 
some 50 of the ringleaders. No serious injuries are 
reported, but at one time affairs were in a critical 
position. The strikers made a demonstration in favour 
of anarchy and socialism, but the meetings were 
dispersed. 

It is reported that the secession of the South Shields 
branch of the Sailors and Firemen’s Union is confined 
to the officials and a few of the members. At a 
meeting held last week the branch declared in favour 
of Mr. J. H. Wilson’s policy and of adhesion to the 
union, 

The novel point as to “30 ft. high,” under the 
Workmen’s Compensation Act, has arisen in Man- 
chester. A bricksetter fell from the second storey to 
the basement and claimed compensation. The firm 
contended that the building was not 30 ft. high from 
the street, but the County Court Judge held that the 
measurement should commence from the first brick— 
that is the ‘‘ footings.” However, he reserved the 
point, as it was an important one. The street level 
does not by any means begin a high building, though 
it might do well enough in the case of a jerry-built 
labourer’s cottage. 





LIGHT LATHES AND SCREW MACHINES.* 
By Mr. Joun AsHFoRD, Associate Member, of London. 


Many changes have taken place during the last few 
years in the methods of machining in our various engi- 
neering establishments and manufactories—changes which 
are necessary in the march of progress, and which we 
must and do recognise as essential, in order that we, as a 
country, may maintain our position in the manufacturing 
world. These changes in machining methods usually 
accompany modifications in theschemes of works manage- 
ment, the object being to systematise the output of work, 
so that — costs may be reduced to the lowest point, 
while the quality of the productions, as regards bot 
accuracy of size and fineness of finish, may be all that can 
esired. In order that these new schemes of organi- 
sation may be satisfactorily worked, and all require- 
ments of the new order of things fulfilled, there has been 
a demand for machine tools which in themselves shall fit 
into the scheme, be more handy for their work, be capable 
of producing numbers of an article exactly alike, be 
automatic, where possible, in their action, and shall re- 
quire little skilled attention. That the changes in them. 
selves are great may be realised when we consider to what 
an extent milling processes have —- shaping and 
slotting, and, more especially, hand-finishing ; how grind- 
ing is now used for finishing work that has previously 
been turned ; and that at present automatic machines are 
being introduced for producing machine parts in quanti- 
ties which had hitherto to be made by skilled men at a 
much higher cost. oe ; 

In what manner these methods originated it is difficult 
to say ; but in all probability they were first introduced 
in the manufacture of watches and clocks in large num- 
bers; then in the production of small arms, sewing 
machines, typewriters, and the like; and later in the 
construction of cycles. Engineers have now without 
doubt recognised the fact that similar methods may be 
employed in the manufacture of larger machines, loco- 
motives, and even bridges and ships. These changes 
have not been suddenly brought about, although to some 
it may appear so; but they are, in fact, the result of 
steady progress. To those who have not kept abreast of 
the progressive movements, the changes may have been 
forced upon their notice with unpleasant suddenness by 
the experience of foreign competition. Probably there 
are establishments with which some of our members are 
connected, where it is realised that alterations in the 
producing plant must be made; yet there is hesitation in 
making the heavy outlay necessary, before they have 
thoroughly considered the matter, and are satisfied as to 
the results likely to accrue. 

That the matter is serious is evident from the fact that 
in certain manufactories whole shops have been cleared 
of their machines, and a — new and up-to-date 
plant installed. This paper has, therefore, been pre- 
pared in order to create an so for the discussion 
of the details of machine tools upon which much thought 
has been bestowed. It is intended that the term ‘light 
lathe” as applied in this paper, shall indicate lathes such 
as engineers use, the centres being below 10 in. The ordi- 
nary lathe, with which we were satisfied 10 years ago, 
does not fulfil the requirements of the presentbday. There 
is no disputing the fact that it was a good serviceable 
tool, but the necessities of these times demand a machine 


which may be more smartly worked, be more handy, and fi 


cause less loss of time. What, then, are the requirements 
of a present-day lathe for tool and ordinary work, and 
how may these be fulfilled? In answer to the first part of 
this question, the author puts forward his views with all 





* Paper read before the Institution of Mechanical 
Engineers. 
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deference, and desires that members will state theirs ; 
and, in answer to the second portion, by way of solution, 
he ventures to point to certain existing designs. 

Let it be granted as a first principle that the machine 
should be stiffly constructed, and so lined up and fitted 
that initially it may do satisfactory work ; then: 

(a) Its wearing parts should be made of such material 
and so sp ed grape a and protected, that its wear 
may be redu to a minimum, and the acouracy of the 
machine be maintained, and that such wear as takes place 
may be compensated by adjustments. 

(6) The various changes of speed, of traverse, of tool 
— of tail-stock ——s &c., should be effected by 

andle movements which should be ay instan- 
taneous in action and within easy reach of the operator. 
The use of a spanner for either of these purposes is 
wry pos ble ch f speed should be ibl 
c reasonable change of s 0 possible 
without the handling of belts. 

(a) All ordinary speeds of traverse should be obtain- 
rac without the removal and changing of spurwheels or 

ts. 

(e) When screw cutting or chasing from the lead screw, 
one movement should suffice to releage the screw and with- 
draw the tool from the work, 

(f) When taper turning, it should not be necessary to 
disturb the alignment of the tail stock, or the set of the 


resb. 

(g) Feed stops should be introduced, and also means of 
reversing the traverse. 

(h) It-should not be possible for any two speeds of tra- 
verse to be in action at one time. 

It is difficult to exactly specify the requirements of a 
turret lathe, as so much depends upon the nature of the 


work tobe machined. It may, however, conceded, 
that many of the requirements set forth in mo (a) 
h), apply, with equal force, to turret lathes, and in 


to 
addition the following : 

(t) When working from the bar, a self-centring chuck 
must be fitted that shall have sufficient power and range 
of action to securely grip the bar when subjected to its 
heaviest cut, and allow for ordinary variations in the 
diameter of rough stock whilst taking its grip without 
moving the stock longitudinally. 

(j) There should be a suitable means of feeding forward 
the stock when required, without undue loss of time, 
= it should come into action immediately the chuck is 


(k) The design of the revolving tool-holder or turret 
should be such as would allow the greatest range of 
action ; hold a sufficient number of tools for all ordinary 
work ; support the tool without spring with the heaviest 
cuts; bring the tools into action, accurately located ; 
of tools and their 
holders ; and revolve and locate itself automatically. 

(2) Independent stops should be provided for each tool, 
and, when the turret traverse is actuated by power, the 
stops should throw out the power mechanism. 

(m) The means of traversing the turret should be such 
as to allow of quick movements while changing the tool 
positions, and steady motions while cutting, 

(n) A cross slide is usually desirable to carry forming, 
cutting-off, and —— tools, and its position should be 
easily and accurately adjustable. 

(o) In many cases, especially for brass work, efficient 
means of chasing should be introduced, and if, for this 
purpose, a leader screw is used, excessive wear of the 
screw should be guarded against. 

Full automatic screw machines, suitable for automatic 
turning in addition to screw making, may be considered 
to be modified turret lathes, with mechanism added to 
automatically late the various movements. The re- 
quirements of the turret lathes thus apply also largely 
to this class of machine, and in addition the following : 

(p) The headstock should retain some of the features 
as in the turret lathe, with modifications adapting it to 
automatic working. The speed of spindle rotation should 
be variable to a limited extent; but the introduction of 
self-opening dies, has rendered it unnecessary to provide 
any reversing mechanism. 

(q) A camshaft must be introduced to regulate the 
movements of the various parts, and as the speeds of the 
movements are required to vary, the camshaft speed should 
be changeable, this speed variation being quite indepen- 
dent of the spindle s q 

(r) It is a debatable question as to whether the turret 
carrying the tools should have a constant or a variable 
distance of forward traverse. The settlement of this 
point greatly affects the design of the machine, and, in 
the author’s opinion, the correct answer to the question 
is, that unless the scope of the machine is to very 
much restricted, the forward traverse should be variable. 

(s) The mechanism controlling the tool movements 
should provide for a rapid withdrawal of the tool and 
change of position, so that idle time may be reduced to 
&@ minimum. 

The question now is: How may the requirements of 
the ete paragraphs best be fulfilled; and to what 
— 0 they affect = — ion of the eg ? 

pecting paragraph (a), the wearing parts which 
affect the accuracy of the machine are: The journals and 
bearings of the spindle ; the various slides and slide sur- 
faces; the screws and their nuts. 
ab a wearing surface may act satisfactorily, it is re- 
— that the following conditions should be ful- 


1, That any pressure brought to bear upon it should be 
“— distributed. 

2. That it should be protected from dirt of every de- 
scription. 

3. That it should be efficiently lubricated. 


4. That the surface itself should be sufficiently large. 
5. And, finally, its formation should not admit of any 
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DETAILS OF LIGHT LATHES. 
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pressure brought to bear upon it being mechanically in- 
creased to any serious extent, 


Licut LATuEs, 

The Spindle.—It is a point for debate as to whether 
the spindle should be hard or soft. In the opinion of 
the author, it is of much more importance that the bear- 
ing Surface should be large, and that the journals be made 
truly cylindrical. 

The Bearings.—As materials, each of the following are 
found to have been used: Hard steel, cast iron, phosphor- 
bronze, and brass or cast iron lined with white metal. 
When the we - are small, no doubt hard steel is de- 
sirable, but if t — of ample proportions, it _be- 
comes unnecessary. T'oo softa metal, on the other hand, is 
not satisfactory, as it does not last well enough. Both 
phosphor-bronze and cast iron may be considered suit- 
able, that is, if the bearings are well bedded and of suffi- 
cient diameter and length to satisfy condition (4) respect- 
ing wearing surfaces. 

Several different forms of spindle bearings are shown 
in Figs. 1 to 5. The conica! construction, as in Figs. 1 
and 2, has the rather serious objection of failing to comply 
with condition (5) re wearin? surfaces, for, should the 
thrust-bearing be improperly adjusted, the cone will be 
forced more deeply into its bearing, thus increasing the 
pressure on the surface, thereby creating excessive fric- 
tion. The cone-bearing, in fact, does not lend itself to 
either of the conditions (4) or (5), as, with a reasonable 
taper, the bearing is short ; but if, on the other hand, 
the length is increased there is a finer taper which still 
further violates condition ).. 

The author prefers the desi 
the bearing surfaces are parallel and the exterior of the 
bearings are coned. The bearing is split in one 4 
and eased in two others, thus making a springy bush 
which, when adjusted longitudinally, will close upon the 
journal. This retains the advantage of the cone adjust- 
ment with a parallel og In this same bearing con- 

ditions (2) and (3) are well satisfied, there being a felt 
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shown in Fig. 3, where 
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oiling-pad introduced into the split of the bush and dust 
caps over the ends of the bearings. Halved bearings are 
very largely used, and ball-bearings, as in Figs. 4 and 5, 
have been tried. 

Thrusts.—With the cone-bearing, an adjustable end- 
thrust, such as in Figs. 6 and 7, is necessary ; but when 
parallel bearings are used, a non-adjustable ball-thrust is 
Satisfactory, and it may be placed inside the poppets, 
thus adding to the compactness of the hheadatock. Ball 
end-thrusts may be seen in Fig. 3, Fig. 28, and Fig. 53. 

Adjusting or Gib Strips.—Several different arrange- 
— of these strips are illustrated in Figs. 8, 9, 10, and 
1, Those in Figs. 10 and 11 should undoubtedly be 
used where possible, and the strip should have sufficient 
metal in it that only two adjusting screws may be neces- 
a It cannot be considered good practice to use thin 
Strips with three or more grubscrews for adjustment. 

Slide Surfaces.—That s ide surfaces may wear well, the 
fonctions as to wearing surfaces should be met as 
uNY as possible, When the force applied for the pur- 
Pose of traversing a slide is not central with the resist- 
ae ad couple results with a tendency to twist the slide, 
vi os small angle of twist causes condition (1) to be 
vio aa consequently, unless the strips are £0 ad- 
roe ; that there is no slack, the condition cannot be 
folie actorily complied with. This logically leads to the 
. Owing conclusions : (1) either the screw or other 

eans of traversing the slides must be in line with the 





resistance ; or (2), where that is impossible, as it usually 
is, andeas an ordinary machine operator cannot de- 
pended upon to keep the strips correctly adjusted, the 
adjustments must be automatic ; or (3), the guide surfaces 
in contact should be very long. From these points of 
view, it is evident that the nearer a traverse screw is to 
the centre of the slide ways, the better. The usual prac- 
tice with the slide rest conforms to this, but not so with 
the saddle, although some firms put the lead screw in the 
interior of the lathe bed. 

Now, as regards the shape of the slide ways of the 
bed, how do the above conclusions affect theirform? As 
it is impossible to apply the traversing force to the saddle 
in line with the resistance, and, as it is not desirable to 
make the guide surfaces so long as would be required by 
the third conclusion, the second should be considered 
more closely. That the saddle may have no tendency to 
twist under the action of the traversing force, this con- 
clusion requires that the guide surfaces shall automatic- 
ally adjust themselves to each other. On inspecting, 
then, the various bed-sections illustrated in Figs, 12 to 
20 (page 252) to see if either is of a form that will provide 
this automatic adjustment, it will be found that those 
having raised \y’s undoubtedly do go, for gravity acts as a 
closing force, keeping the surfaces in contact. 

Considering the remaining conditions (2), (3), (4), and 
(5), a8 affecting bed-sections, condition (2) requires pro- 
tection from dirt. A shape which affords the least facility 








for catching dirt, or, more especially metal particles which 
would work in between the rubbing surfaces causing rapid 
wear, is one having a sloping surface, such as those in 
Figs. 13, 14, and 16. The possibility of satisfying condi- 
tion (3) follows on a fulfilment of (4), provided that there 
are ample means for the continuous application of oil, 
which is rarely the case. 

English lathe builders pride themselves upon the ample 
surface ee the saddle as obtained by the shape in 
Fig. 12, which is lost by the use of raised Y’s. _No doubt 
such a form has the — decided advantage of giving 
direct support to the saddle and reducing spring to a 
minimum. The great disadvantage of the raised Y-form, 
asin Figs. 13 and 16, is the lack of support for the saddle 
immediately under the tool rest. The saddle fits upon 
the two outer \/’s, and thus has a long span, so tending to 
make it weak in the back and lacking in stiffness. If, 
however, the inner \’s are placed at a lower level, it 
allows of an increased thickness in the saddle which tends 
to minimise this disadvantage. Moreover, if the cross 
slideway is raised upon the saddle, instead of sunk into 
it, the slide which fits upon it may be of greater length, 
thus giving a better distribution of the pressure from the 
tool when cutting, so adding to the stiffness. Such an 
arrangement has the further advantage of tecting the 
cross slideway from metal cuttin Ample sup rt for 
the saddle is desirable, but b flat slide surfaces on 
the bed are not unmixed blessings, for they easily catch 
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the metal cuttings which work under the saddle and form 
the chief factor in the wear of those parts. All things 
being considered, the author is of opinion that the re- 
quirements of nm pM (a) are more nearly met bya 
bedplate with raised y’s, the inner pair being set lower 
than has hitherto been the practice. ; 

Release Nut Clutch.—The accuracy of the machine for 
screw-cutting will be effected by the construction of the 
clutch which operates the release cut. There should be 
no possibility of side flexure. Figs. 21, 22, and 23, page 
252, show three ways of constructing this clutch. 

With regard to paragraph (b).—It is one of the essen- 
tials in modern factories that a cutting tool shall be 
made to work at as high a speed and with as heavy a 
cut as can mutually be worked together, which usually 
means frequent changes of speed to suit different dia- 
meters and variations in cut. ‘The average workman is 
not, as a rule, particularly keen to get the utmost 
from his machine, and, the greater the trouble to 
change the speed, the less often he will do it. It 
therefore follows that the more easily and quickly a 
change may be effected, the more likely is the machine to 
approach its maximum output. This points to the wisdom 
of making a machine handy, as per the requirements of 
paragraph (b). How, then, may these quick variations of 
8 ~ referred to be obtained? Firstly, in the drive from 
the main to the countershaft, by using several sets of 
pulleys of differing diameters, or by friction cone-drives, 
or expanding pulleys; secondly, with ordinary stepped- 
cones in the drive to the lathe ; and, thirdly, with back 
gearing. 

Friction cone-drives have been put forward more of 
late. Messrs. Ward are making a facing lathe which has 
a chain connection from the cross-traverse screw to the 
striking-fork, so that as the screw is rotated to traverse 
the slide rest, a motion is transmitted to the striking-fork 
by the chain. The relative motions are so arranged, that 
when the cutting tool is advanced towards the lathe 
centre, the striking fork is moved to give a greater speed 
to the lathe spindle, thus maintaining a constant cutting 
8 


Back Gearing, as originally fitted, was rather trouble- 
some to = into and out of gear, necessitating the stop- 
page of the machine and the use of the spanner. The in- 
troduction of friction back gearing is an improvement 
which greatly facilitates the change of a and is, 
undoubtedly, a valuable feature in the modern machine, 
which might with advantage be more generally intro- 
duced. A headstock with friction back- is illustra 
in Fig. 28, page 252,. With a headstock of this descrip- 
tion, practically an instantaneous change over of the 
back-gearing may be made, and, for this purpose, friction- 
clutches are introduced into the interior of the belt-cone 
and the large gear on the spindle. These friction clutches 
are of the a break-strap type, the expansion 
movement being produced by a simple form of toggle- 
joint A (Fig. 28). 

(Zo be continued.) 








BOILER EXPLOSION AT ST. HELENS. 

A FORMAL investigation has been conducted at the 
Town Hall, St. Helens, by the Board of Trade under 
the ‘‘ Boiler Explosions Act, 1882,” relative to the cause 
and circumstances of an explosion which occurred on 
November 8 at the Sutton Heath Pottery, owned by Mr. 
R. H. Twist. The Commissioners were Mr. How 
Smith and Mr. Matthew ory consulting engineer. 
Mr. G. C. Vaux appeared for the Board of i 
Mr. Twist conducted his own defence. 

In opening the proceedings Mr. Vaux stated that the 
boiler was of the single-tube or Cornish type, made of 
iron, and measured 12 ft. 6 in. in length by 4 ft. 6 in. in 
diameter. The shell B mew originally were ,', in. thick. 
The Board of Trade had been unable to discover by whom 
the boiler was made, but the Vulcan Boiler Insurance 
Company had kindly given them information to the effect 
that the boiler had insured with them by Messrs. 
Kerr and Falconer, of Liverpool, from February, 1884, to 
February, 1891, at a pressure of 40 lb. The firm referred 
to had ceased to exist, and their effects were sold by 
auction in 1892, the boiler being ene for about 15/. 
by Mr. R. H. Twist, the owner of Sutton Heath Pottery, 
St. Helens. It remained on his premises unused for two 
or three years, after which he had it set up in brickwork, 
and subsequently employed it to drive his pottery machi- 
nery at a pressure of 25 Ib. on the square inch. Mr. 
Twist knew nothing about boilers and never called in an 
expert to make an examination of the boiler either before 
or after starting it. Aboutsix months previous to the ex- 
picsion a new steam gauge was fitted by a Mr. Turton, who 
was a local engineer, and the engineman then discovered 
that the boiler was leaking, and a patch was conse- 
ety applied. Mr. Turton, it appeared, then told 

r. Twist that the boiler was doubtful, and Mr. Twist 
replied that it would never give way unless it got short 
of water. Blake, the engineman, who would give evi- 
dence, had told Mr. Twist that the boiler might fail at 
any time, though he had no idea that it was in the bad 
condition revealed by the explosion. Mr. Twist, how- 
ever, would inform the Court that he had no recollection 
of having been informed that the boiler was doubtful. 
—— — Pogson — = ascertain that the boiler 
cou 8a worked. e@ steam-gauge registered 
23 Ib. at the > of the explosion, but ~4" was a few 
gene light the actual pressure would be about 28 lb. 

he valve, it was said, blew off at 30 lb., as recorded by 
the gauge. On Thursday, November 8, the boiler ex- 
ploded with great violence, and was blown into the air to 
a distance of 30 ft. or 40 ft., passing over some houses and 
falling into the neighbouring street. The boiler-house was 
destroyed, and the débris scattered over a radius of 100 
yards, but fortunately no personal injury resulted. The 


rade, and | #80: 





explosion was due to wasting of the shellplates by corro- 
sion. 

Mr. J. C. H. Crossland, assistant engineer to the 
Vulcan Boiler Insurance Company, gave evidenve as to 
the insurance of the boiler with that company some years 
ago. The policy la in February, 1891. The boiler 
was examined periodically by their inspector, and at that 
time it was in good condition. 

Mr. George Pollard, engineer and tool dealer, deposed 
to the boiler, which was described in the catalogue as 
‘an excellent horizontal boiler,” being sold by auction, 
and bought by Mr. Twist, in ve 1892. Witness 
did not specially examine the boiler, but thought it a 
good one, and worth 15/. . 

Peter Mutch, bricklayer, said he was employed by 
Mr. Twist about seven ew ago to set the boiler up. 
There was a row of firebricks on which the boiler was 
seated, but there were no tiles except about three at the 
back. He used clay and mortar for bricking in the 
boiler, and thought he told Mr. Twist that it should be 
set on blocks, but would not swear it. 

Twist here remarked that he did not remember 
seeing any clay used, and was not aware that mortar 
corroded boiler plates. He never heard of blocks for 
boiler setting in his life. 

Witness, continuing his evidence, said he had set up 
several boilers previous to this one. He knew that if 
clay were used a boiler was likely to get damp and 
corrode. He had never had anybody superintending his 
work when setting boilers. 

Mr. Howard Smith advised the witness never again to 
meddle with boilers except under pe r supervision. 

Mr. W. J. Turton, foreman wi essrs. John Foster 
and Co., engineers, St. Helens, said that he was called in 
by Mr. Twist in 1896 to fix some steam pipes. From 
what he saw of the boiler, he came to the conclusion that 
it was not in very good condition. When steam was up 
he noticed that the pressure was about 35 Ib. He fixed 
a new steam gauge in May last. 

Benjamin er, engineman, said he had been lookin; 
after boilers for 30 years, and had been at Sutton Heat’ 
Pottery for the last 15 years. He attended the boiler in 
question, and the highest pressure he had seen upon it 
was 301b. Some eight or nine weeks before the boiler 
exploded he noticed that it was leaking over the seating 
in the left-hand flue. He put a patch on at a part where 
he thought the plate was about |, in. thick, and he then 
told Mr. Twist that there was another place he was 


ted | doubtful of, but Mr. Twist replied that ‘‘it would not go 


without it ran short of water.” He told Mr. Twist that 
it was liable to go any time, but he did not mean that it 
would burst, but simply that it would leak again. When 
he looked at the gauge just before the explosion the water 
was 2in. high in yo gee and the pressure gauge showed 
about 221b. He had just left the boiler and had gone 
through the engine-house to fetch his oil can when the 
boiler blew up. 

Mr. Twist here questioned witness as to certain visits 
to a public house on the morning of the explosion. In 
reply, witness explained that ‘‘he was troubled with 
biliousness and thought whiskey would put him right, so 
he ventured in for two pennyworth only.” Mr. Twist 
maintained that there was a great deal more steam in the 
boiler than there should have been, and that the witness 
neglected his duty by going to the public house and ren- 
dering himself unfit to properly look after the boiler. 

In his evidence Mr. Twist, who was the next witness, 
said he acquired the Sutton Heath Pottery twenty years 
There was a boiler on the premises then, and he 
subsequently worked it, but never had it examined. 
When he bought the boiler which had now exploded, he 
had no examination made of it, though personally he knew 
nothing about boilers. He had never received any com- 
— from Blake, except as to the leakage, and this he 

ad put right. He knew nothing about the necessity of 
inspection or of the Boiler Explosions Act. He was 
aware that the boiler was getting thin, but did not think 
it would blow up. It had not occurred to him that the 
boiler was not insured: he did not even know that the 
insurance inspectors examined boilers. He thought it 
would be a good thing if Government inspectors were to 
go round and make examinations of the boilers through- 
out the country. He estimated that he had lost 500/. by 
the explosion. 

Mr. W. J. Tearle, Engineer Surveyor to the Board of 
Trade, presented a report, with drawings, giving the 
result of an examination he had made of the exploded 
boiler. The explosion was due to wasting of the plates 
of the external shell. The boiler had been badly set, and 
damp and corrosion had been harboured. The shell was 
80 map egacs | worn that in his opinion the boiler was as 
likely to explode at 10 Ib. pressure as at 20 1b. 

This concluded the evidence, and at Mr. Howard 
Smith’s invitation, Mr. Twist addressed the Court in his 
own defence. He did not know that the boiler was not 
safe, or would not have worked it. He was very sorry 
the ype: had happened. Government inspection 
would be far better than having such accidents occur. 

Mr. Vaux, on behalf of the Board of Trade, said Mr. 
Twist had given his evidence in a fair manner, although 
it was strongly against himeelf. 

Mr. Howard Smith said he wished to know whether 
Mr. Twist’s attention was called directly or indirectly to 
the fact that the boiler was likely to be erous. The 
way in which his evidence had been given did not com- 
mend itself to the mind of the Court. 

The Court then —— to the following day, when, 
on re-assembling, . Howard Smith gave judgment. 
He reviewed the history of the boiler and the evidence 
that had been given. The Commissioners found that the 
cause of the explosion was overpressure of steam and 
the portion of the shell plating in contact with the 
brickwork having become so corroded owing to damp as 





to be unfit for any usable pressure. The boiler had not 
been properly set a in brickwork or examined by a 
competent person. The working pressure had not been 
carefully determined, and no measures had been taken 
to ascertain if the condition of the boiler was such that 
it could be safely worked at any pressure. The brick- 
work had never been removed to allow of inspection. 
The boiler was leaking two months before the explosion, 
and should have been carefully examined, but it was not. 
There was reason to believe that the repairs had been 
effected in an improper way. Mr. Twist had been 
informed two months previously that a portion of the 
plate, other than that which had been repaired, was thin, 
and that he would be likely to have trouble with it; but 
he took no steps to ensure that the boiler was being 
worked under safe conditions. The Commissioners were 
constrained to find Mr. Twist very seriously to blame for 
the explosion. When he bought the boiler he had no 
examination made: he kept it exposed to the weather 
for nearly four years, by which it was liable to get 
corroded ; and he had it set in brickwork by an ordinary 
working bricklayer, without taking any advice as to the 
proper method. Then he worked it for four years with- 
out examination. These facts showed negligence, and 
Mr. Twist was certainly to blame. The two other boilers 
which he had eager d used had corroded where in 
contact with the brickwork, and therefore he must 
have known that this boiler was in danger of being 
corroded in the same place. The Commissioners 
had difficulty in believing his statement that he appre- 
hended no danger, but even if he did not he ought to 
have done so, and should have stopped the boiler and 
taken advice. The boiler would, no doubt, have been 
condemned by any competent person. The case was a 
serious one. It was not acase of a person in a small way 
of business, or say, a farmer using a boiler, with little or 
no experience of boilers, for Mr. Twist had had some 
experience with them. He had pleaded ignorance, but 
the Commissioners could not believe him. Even if he 
had been ignorant it would not be an excuse, and the 
Commissioners had therefore to pronounce him to blame 
for the explosion, and to state that they considered 
pen been very negligent in the management of his 
iler. 

On this finding of the Court, Mr. Vaux said he was 
instructed to ask that Mr. Twist should pay either part or 
the whole of the costs of that inquiry. These would 
approximately amount to 110/. 

Being asked by Mr. Howard Smith as to what he had 
to say with regard to this, Mr. Twist said he had been 
very unfortunate of late years, having had much illness 
which prevented him from looking after his business. He 
had a large family and the explosion would cost him 
800/. before he could get to work again, even if he could 
start at all; and altogether he was in poor circumstances. 
If i were made to pay the costs it would mean ruin 
to him. 

Mr. Howard Smith, in reply, said the Commissioners 
thought they would be justified in this case in making an 
order for payment of full costs, because thera had been 

carelessness, but they always made their orders 
according to the power of the man to pay. It was very 
fortunate that the explosion had not caused any death, or 
there would scarcely have been an end to Mr. Twist’s 
liability. The Commissioners bag: 2 they would be 
dealing leniently with him when they ordered him to 
pay the sum of 307. Having regard to the whole cir- 
cumstances, they would — that if Mr. Twist made 
application, the of Trade would possibly give him 
time to pay the amount. 








CaTALOGUES.—The Wheeler Condenser and Engineer- 
ing Company, of 179, Queen Victoria-street, London, 
E.C., have sent us a catalogue containing fully illus- 
trated descriptions of the now well-known Wheeler 
condenser. ther specialities dealt with include the 
Barnard water cooling tower, various patterns of feed- 
water heaters and evaporators.—Messrs. Lobnitz and 
Co., Limited, Renfrew, have issued a pamphlet de- 
scribing recent improvements in their rock-breaking rams. 
In the Lobnitz system of excavating rock below water, 
the rock is first broken up by the impact of a steel ram 
weighing from 10 to 15 tons, and falling some 6 ft. to 
10 ft. The broken rock is then cleared away by a bucket 
dredger. As now made the rams have points similar to 
the heads of armour-piercing projectiles and similarly 
hardened. These points fitted into taper sockets, and 
can be readily replaced when necessary.—We have re- 
ceived from the Middleton Engineering Works, Limited, 
Middleton, near Manchester, a copy of their new cata- 
logue of horizontal and vertical steam engines. The firm 
supply Corliss valve as well as ordinary slide engines. — 
The Phosphor-Bronze mek 4 Limited, of 87, Sumner- 
street, Southwark, London, S8.E., have sent us a copy of 
the fifth edition of their catalogue, which gives notes on 
the various special alloys supplied by this firm. Amongst 
the data included are figures from some interesting ex- 
periments on the resistance of phosphor-bronze to re- 
peated stresses, carried out at the Royal Berlin Academy 
of Industry. The metal was tested in its cast condition, 
and bore 3,100,000 repetitions of a tensile stress of 74 
tons per square inch, Ordinary gun metal under the 
same conditions failed with 6300 repetitions.—We have 
received from the D, P. Battery Company, Limited, of 
66, Victoria-street, Westminster, S.W., a ag 4 of their 
new price list of accumulators.—Mr. J. Pullar Phibbs, of 
the Wool Exchange, 26, Basinghall-street, London, has 
sent us a descriptive catalogue of a high-speed engine 
constructed by the Société Anonyme des Moteurs 4 
Grande Vitesse, of Sclessin-Litge, Belgium. These en- 
gines are made under the Carels patents. They are single- 
acting and compound. The steam distribution is effected 
by a rotary valve, driven by bevel gear. 
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Comriep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOS. 18881688, 
number of views in the Specification is stated 
"nach cat wenare none are mentioned, the is 
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ELECTRICAL APPARATUS. 


16,700. The British Thomson-Houston Company, 
Limited, London. i. P. Steinmetz, Schenectady, N.Y., 
U.S.A.) Electrical tribution. [1 Fig.] September 19, 
1900.—According to this invention a number of arc light circuits 
are supplied with unidirectional pulsating currents of constant 
ampereage value from a single source of alternating current also 














of constant ampereage value, through a number of rectifiers. 

Transformers whose primaries are coupled in series may be 

used one for each rectifier and one for the armature circuit of each 

rectifier motor. The first claim is for ‘‘ the combination of a 

source of constant current, and a plurality of rectifiers supplied 

= — derived from said source.” (Accepted January 16, 
a 


3913. A. Wright and The Reason _Manufac- 
turing Company, Limited, Brighton. Electrici 
Meters. [6 Figs.) February 28, 1900.—According to this in- 
vention two electrical devices are connected in parallel in a 
circuit, so that there may be less loss of potential between 
their terminals than if they were connected in series. The 
electrical devices are a maximum demand indicator, and any 
“convenient form of electricity meter.” It is stated that by 
means of this invention it is possible to employ both instru- 
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ments ‘‘ with no further loss than is entailed by a single instru- 
9 An application of the invention to an electrolytic meter 
Th maximum demand indicator is described and_ illustrated. 
e demand indicator shown herewith is actuated by a heated 
resistance coil. Any necessity for, or provision of, means to 
Poe gl 4 strictly proportional division of the current at different 
whi at not touched upon. There are four claims, the first of 
ar is for “the method of combining an electricity meter 
fo demand indicator substantially as and for the purpose set 
rth.” (Accepted January 19, 1901.) 


15,382. The British Thomson-H pan 

; “Houston Company, 
Limited, Londen. (C. M. Grunand J. G. Callan, Lynn, Mass., 
1900. a | _Electri Distribution. [1 Fig.] August 29, 
dee is stated that in series circuits fed from a B multi- 
= arc light dynamo, when a part of each circuit comprises 
jo erground cable or other large ca ity, oscillatory currents 
ae to be set up which may, under certain conditions, have 
mee — Potential to break down the insulation of the circuits. 
jr erto prevent this the circuits are inductively related b 


inductive device to be used and the size of its various parts for cir- 


given. There are six claims the first two of which are as follow : 
1, The combination of a series circuit, including underground 
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cables, of an inductive connection between points in the len 
of said circuit. 2. The combination with a serious circuit in which 
source of electromotive force alternate with groups of translating 
devices of an inductive connection between points in the circuit 
separated by translating devices. (Accepted January 16, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


chester, xplocion Magines. [i Mas] Feurusry 23, 1000, 
ester. osion 8. ruary 23, . 
—In explosion engines adapted to be actuated by petroleum 
vapour according to this invention the vaporiser bends away 
immediately from under the admission valve, and has an ignition 
tube immediately under the bend and a lamp under the admission 








tube. The vaporiser and the ignition tube may be disposed hori- 


end of the vaporiser nearest the admission valve without over- 
heating that part nearest the combustion chamber. An oil-mea- 
suring device is also provided, as well as : ii adapted forms 
of valvegear. (Accepted January 16, 1901. 


2063. W. T. Sugg, Westminster. Gas-Pressure 
Raising Apparatus. [1 Fig.) February 1, 1900.—When a 
diaphragm motor pump actuated by a fluid is used to propel a 
fluid, upon an wap sey 08 ion of the stream of propelled fluid if the 
pum on fluid be not at the same time cut off the pressure 
of the propelled fluid soon rises until a counterbalance is 
attained and (assuming no leakage) the pump stops. Gas- 
pressure raising apparatus, according to the invention, and in 
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which this principle is embodied, comprises a gas governor and a 
motor pump. The governor is used to prevent the pressure from 
rising too high when a restricted but not interrupted flow is 
required. There must be a sufficient capacity between the pump 
and the governor to prevent rapid fluctuations in pressure. Ac- 
cording to claim 1, a resistance to the action of the pump is pro- 
duced “greater than” the pressure of the motor fluid; and 
according to claim 2, ‘‘any increase of pressure above a given 
pressure is stored up.” (Accepted January 16, 1901.) 


3561. W.J. Crossley, Manchester; and J. Atkin- 
son, sear. Cheshire. Firing Plugs. [4 Figs.) February 
23, 1900.—Single or duplex electric firing plugs or explosion 
engines and in which self-induction sparks formed on breakin; 
circuit cause ignition, are, according to this invention, arran 
with one contact of each pair operable from the exterior of the 


cuits under any set or sets of similar or differing conditions is not 


zontally. The object of the invention is to effectively heat the | Maro 


coil core or cores are referred to as “ weights.” The block from 
which the igniter is formed, the combustion hole or passage in it 
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the shape of the point of the movable contact piece, the self-induc- 
tion coil, the electric current and the coil core, are all specified as 
“suitable.” (Accepted January 16, 1901.) 


GUNS AND EXPLOSIVES. 


G. Klumah, Vienna, Austria. Distance 
Fuzes. [4 Figs.) ig ge Aa 1900.—This fuze is of the kind 
in which the firing-pin is released by a clock train actuated by 
the motion of a vane wheel caused to rotate by the pressure of the 
medium through which the projectile travels. To prevent the 
vane bearing or clock-train bearings from becoming jammed and 
the axles from becoming broken on the firing impact the vane is 
made as light as possible and its bearing is placed on the axial 
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posed parallel to the line of in mpact, and as near as possible 
to the axial line ; being arranged in a “‘ step and symmetrical 
manner ” around it. ere is an abutment at the lower end of 
the firing-pin and a clutch at its —_— end connecting it with the 
clock train. It is stated that the firing device —~ be constructed 
80 as to operate erga: { the igniting tube flying forward and 
bringing up against the striker should the motion of the projectile 
be suddenly retarded. (Accepted January 9, 1901.) 


4255. A. Reichwald, London. Greed. Krupp, Essen, 
Germany.) Adjesting and dnance, {1 Fig.) 
h 6, 1900.—This electrical apparatus indicates to the gunner 
whether the gun has been laid to coincide with the sighting, and 
prevents the gun from being fired electrically when such is not 
the case. A set of three contacts is divided unequally between 
the gun and the sight, and current flows from the one to either or 
both of the two, according to their position, which is arranged so 


f 
=i re 









































fast = 


that current can only flow to the two when the alignments of the 
gun and its sighting pointer coincide. The current transmitted 
through the two contacts serves to illuminate two lamps, and to 
close two separate interruptions (in series) on the firing circuit. 
The firing key can be depressed either before or after both lamps 
have lit showing that the gun is correctly laid. In the former 
case the Ue would be fired automatically at the earliest moment. 
(Accepted January 9, 1901.) 


HYDRAULIC MACHINERY. 


4254. A. Reichwald, London. (Fried. Krupp, Eszen, 
Germany), Rotary Valves. [10 Figs.) March 6, 1900.—This 
invention has reference to hydraulic and other rotary valves of 
the kind in which a large valve is controlled by a smaller valve and 
a motor actuated by pressure of the fluid whose flow the large 
valve governs. The upper surface of the main rotary valve which 
is formed as a wing piston (and for the wings of which a packed 








fluid-ti 


ight chamber is provided in the 
asa valve face for the auxiliary valve, and 


aa it), serve 
ports by means of 
which the chambers formed by the wings and the casing are al 
nately brought into connection with the pressure or exhaust 
mber are arran in the main rotary valve itself, for the 
purpose of imparting to the main valve a rotation co nding 








Cans of a transformer-like device the two windings of which it 
etermining the kind of 


stated should be similar, The method of d 





ignition chamber and actuated for breaking circuit by the electro- 
magnetic action of the self-induction coil. e armature and the 





exactly in direction and extent to that of the auxiliary valve, 
(Accepted January 9, 1901), 
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LIFTING AND HAULING APPLIANCES. 


3098. E. Burnett, Durham. Pig-Metal Elevator. 
{1 Fig.) September 16, 1900.—The object of this invention is to 
provide an elevator for — pis and scrap iron, for example, 
for c ng steel furnaces, difficulty cml | hitherto been ex- 
perien through the occasional jamming of irregularly-shaj 
pieces of metal overhanging from the buckets. An endless 
movable apron or belt composed of a series of trays or plates with 
upstanding sides has buckets fixed thereon whose sides overlap 





far enough to close together when passing over the end drums 
around which the endless apron works. The plates or trays over- 
lap with curved joints, and they may be made of stout curved 
plates, and can be attached by angle-iron. The elevator receives 
the pis or scrap from a shoot that may be loaded direct from a 
truck, and it discharges at its upper inclined end into a shoot 
having its lower outlet opening towards the front of the furnace. 
(Accepted January 9, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


3580. J. H. Aston and W. Holland, Aston, War- 
wick. Tube Rolling. (4 Figs.) February 23, 1900.—Ac- 
cording to this invention, for making tubes of a uniform thick- 
ness, a machine is provided in which, on leaving the breaking- 
down rolls, the tubes are subjected to a cross or transverse rolling 
operation whereby any unequal distribution of metal is cor- 
rected. In one type of such a machine a pair of shafts or spindles 
mounted in housings, such as are employed for ordinary rolls, 














are used. The upper shaft or spindle, which can be vertically 
adjusted by the housing screws, projects sufficiently on one side 
to permit of a hot tube being passed on to the shaft. Beneath 
the said projecting end of the upper shaft there is mounted on 
the lower shaft or spindle a roll, preferably of a length equal to 
the length or projection of the upper shaft. Other types of rolls 
for the same purpose are described and illustrated. (Accepted 
January 16, 1901.) 


MILLING AND SEPARATING MACHINERY. 


20,975. W. A. Wood, Ansonia, Ct., U.S.A. Con- 
tinuous Separator, [9 Figs.] November 20, 1900.—This 
continuous centrifugal separator for separating crystals from 
sugar syrups comprises a casing enclosing a perforated revolving 





basket having discharge openings. There are a series of revolving 
wings within the basket. The mechanism is arranged so that a 
different of rotation in the same direction can be given to the 
basket and to the wings. (Accepted January 16, 1901.) 


RAILWAYS AND TRAMWAYS. 


21,292. The British Thomson-Houston Co: 5 
ted, London. (The Union Electrical Company, Berlin, 
Germany.) Adhesion. [7 Figs.) ovember 24, 
1900.—When electromagnetic devices are employed to increase 
the adhesion bet al tive and the rails, according to 
this invention the resistances of the controller in whole or in 
part are made to constitute the windings of the adhesion 
magnets so that a useful or the greatest adhesion is obtained at 





the time when it is most needed—i.e., when starting—without 
unnecessary expenditure of current. Means for carrying the 
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invention into ” ee are described and illustrated. (Accepted 
January 16, 1901.). 

886. C. Vanderbilt, New York City, U.S.A. Rail- 
way Cars. [27 Figs.) January 15, 1900.—These improvements 
relate chiefly to the construction of tank cars of merchantable 
metal and are for the purpose of avoiding the useless cost 
and waste of time entailed in the manufacturing, assembling, 
and fitting up of a — number of parts which have to be 
specially produced. e general design of trucks of this class 
is sought to be improved, the centre of gravity of the 
tanks being brought nearer that of the truck framing, and 
a great number of details in connection with this and 


























other points in the design having received special considera- 
tion. There are one hundred and eleven claims, Nos. 3 and 4 
of which are as follow: ‘3. In a car, the combination with a 
frame, and a car-body or tank as a separate and independent 
element of construction, detachably secured to said frame, 
substantially as described. 4. In a car, the combination with a 
frame having cross-bolsters, or a car or k as a separate and 
independent el it of construction detachably secured to 
and primarily supported upon said bolsters, substantially as 
described.” (Accepted January 16, 1901.) 

286. W.L. Spence,Wolverhampton. Vehicles. [1 Fig.) 
January 5, 1900.—According to this invention vehicles are runon 
several continuous series of axially-linked rollers which pass 
around skates and between the skates and the rails. Either the 
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skates or the rollers may be flanged to keep the vehicles on the 
railway. One or more of the chains may be driven by a sprocket 
wheel. It is stated that the invention is of special value for appli- 
cation to shop cranes. (Accepted January 16, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


i G. N. Vis, Schweizerhalle, Basel, Switzer- 
lan Evaporators. (2 Figs.) December 28, 1899.—In 
vacuum evaporators for salt solutions of the kind described in 
Specification No. 10,738, of 1899, and with the object of maintain- 





ing constant the level of the salt solution in one or more boilers of 
a series while the air cock of one of these is open for the discharge 
| of salt, a tube is provided called the equalisising tube, through 
| which air is free to pass when vacuum is not on, but which is filled 
| with liquid counterbalancing air prersure when evaporation is pro- 
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ceeding. This equalising tube in the apparatus heretofore used 


and which brine by its evaporation within the equalising pipe was 
apt to cause it to become sto up with salt. According to this 
invention, some liquid other 





intercepting chamber is provided of sufficient capacity (and perhaps 
having valves or passages) to prevent the liquid in the equalising 
pipe from passing into the evaporating vessel. (Accepted 
January 16, 1901.) 


TEXTILE MACHINERY. 


1609. W. F. Reid, Addlestone, Surrey, and the 
Velvril Company, Limi: London. Dra Roll 
Covers. January 25, 1900.—Drawing rolls used in spinning, in- 
stead of being covered with leather which is expensive, has a 
longitudinal seam, requires a felt backing, and soon polishes and 
is readily grooved by the cotton fibres; the rolls are, according 
to this invention, covered with a mixture of nitro-cellulose with 
nitro-linolein or nitro-ricinolein. A —— given for the 
composition specifies one Bony of nitro-cellulose to two parts of 
nitro-ricinolein. A method of joining the covering as a tube on 
a cardboard backing is as follows: The nitrated substances are 
rendered plastic by admixture with a sufficient quantity of solvent 
and are then squirted through a die over a cardboard cylinder 
after which they are dried until the solvent has evaporated. 
(Accepted January 9, 1901.) 

3221. C. C. Derveaux, Roubaix, France. Weav- 
ing. (2 Figs.) February 17, 1900.—Fabrics of other than 
angular outline and whose contour is not crossed ‘‘ in more 
than two seq = by a straight line parallel with a given direction ” 
are made in a loom provided with Jacquard mechanism arranged 





in such manner that the shoots of weft are caused to take a total 
number of warp threads progressively increasing and decreasing 
in proportion to the variable width of the piece to be produced. 
The warp threads may be tied into bundles to constitute a fringe. 
(Accepted January 16, 1901.) 


MISCELLANEOUS. 


25,216. G. E. Heyl-Dia, Manchester. Conduits. 
December 20, 1899.—A mixture of indiarubber and pitch, com- 
prising not more than 10 per cent. of rubber, is formed into a 
simple or multiple flexible conduit, and vulcanised in continuous 
lengths. Such a conduit may be supported on a concrete founda- 
tion and protected by bolted-down plates, and it is stated is 
suitable for containing electric wires, being readily laid and 
easily following bends in the ground. (Accepted January 9, 1901). 


18,286. M. Fauck, Kolyblanka, Austria, and A. 
Fauck, Vienna II., Austria. Welt Bering - (2 
Figs.) October 13, 1900.—In this rig for boring wells by means 
of percussion drills, an eccentric driving shaft carries a loose 
pulley, round the lower half of which is passed the suspension 
rope of the drill coming from a higher fixed point, and running 
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from the pulley over a higher guide pulley to the drill, the 
driving shaft carrying on each side of the said loose pulley 
loose-grooved pulley over which runs a rope having both ends 
connected to fixed points by means of springs adapted to have 
their tension regulated. The object of the invention is to allow 
of short stroke blows being delivered in rapid succession. (4c- 


cepted January 16, 1901.) 

16,146. T. A. Edison, Llewellyn Park, N.J., U.S.A. 
Prep: Metallic Duplicates. (3 Figs.) September 11, 
1900.—According to this invention duplicates of a body or face 
are produced in metal by first making a negative matrix on the 
original, and afterwards removing it and depositing a bulk of 
metal thereon, which, when stripped, is a true copy of the 
original, The vr ragereghnt ag pgp hy Bc raph records. 
A process suitable for ing the matrix is described, and it is 
stated that ‘the matrix obviously may be made by other pro- 
cesses.” The first claim is for ‘‘a process for making a metallic 
copy of an original phonograph record, which consists in first 
securing a matrix or negative of the original record, then in 
copeties a metal upon the record surface of the matrix until a 
layer of the desired thickness is secured, and finally in separating 
or removing the matrix from the deposited metal, as set forth. 
(Accepted January 16, 1901.) 








has been caused to dip into the ee therefore forming the seal, | 


brine is used for the purpose of | 
making the seal, and is contained in an auxiliary vessel, and an | 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

ee with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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HENRY WATSON & SONS, 


HIGH BRIDGE WORKS, NEWCASTLE-ON-TYNE, 
Specialists in the Manufacture of 


AUXILIARY MACHINERY ror PRESSURES up to 350 Las. 


AS SUPPLIED TO THE BRITISH NAVY & 10 OTHER GOVERNMENTS. 

























MAIN CENTRIFUGAL 
CIRCULATING PUMP. 


Admiralty Pattern. 








Combined Air and Circulating Pump. 
Balanced Valves, Admiralty Pattern. 


Furnace Air Blowing Engine, 
for Belleville Boilers. 
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Forced Draught Fan, 
Open type. 





Forced Draught Fan, 
Closed type. 
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AND 
AUXILIARY 
' For Boiler Pressures Ca 
Com Grease Extractors. up to 
pound Duplex Hotwell Pump, with Watesn’s Patent. 350 Ibs. per square inch. Duplex Fire and Bilge Pump, with 
Balanced Valves, Admiralty Pattern. Admiralty Pattern. Balanced Valves, Admiralty Pattern. Balanced Valves, Admiralty Pattern, 











COMPLETE ESTIMATES & DRAWINGS ON RECEIPT OF SPECIFICATION. 
Telegrams—“ WATSONS, NEWCASTLE-ON-TYNE.” - 
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Stone Breakers & Ore Crushers, @.. 


THEY “BLAEKH-MARSDHN” IS THE BST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 
H. R. MARSDEN, Soho Foundry, LEEDS.|: 


OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, FRENCH, 4ND SPANISH. 4417 


Postal Address: #. R. MARSDEN, en Le. Telegrams : MARSDEN, LEEDS, 


as Gum for BOILE! BOILERS. Sure PREVENTION Tr it] 
for INCRUSTATION. [ y 

Is used by the Tnames Ironworks, West ‘Ham Corporation, 

Corporation of Birmingham, &., &c. Also by “‘ ENGINRERING” 

read what they think and advise in issue June 29, 1900. W rite— 


VULITE SYNDICATE, LTD., 


40, WILSON STREET, FINSBURY, BC. 


JOHN FLETCHER & SONS, 


(WILLIAM PLETOHER, Bole Proprietor). 
Telegrams; “ Wuunta, Mac cusran.” Telephone: No, 2684, 
PATHNT 


MACHINE-MADE 


WHEEL GASTINGS 


IN IRON OR STEEL. 
FINISHED MORTICE WHEELS A SPECIALITY. 














PARIS EXHIBITION, 1900. 
Awarded 2 GOLD MEDALS and 1 SILVER MEDAL. 


THE BOYLE SYSTEM 


VENTILATION FOR SHIPS. 
ROBERT BOYLE & SON, Ltd., Ventilating Engineers, 


64, Hougorn Viapvuct, 110, BotHweLt Srreet, 
LONDON, E.O. GLASGOW. 4480 


Catalogues and full particulars on application. 


iltration 
of the largest quantities of 
muddy River and Canal 
Water by the aid of the 
TORRENT FILTER, 
AT A NOMINAL COST. 


REFERENCES TO A LARGE NUMBER OF THE MOST SUCCESSFUL 
INSTALLATIONS. 





Ventilator. No, 12. 





Boyle’s Patent “ Air Pump" 
Ventilator (Up-cast). No. 10. 
Boyle’s Patent Down-cast 
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EAGLE FOUNDRY. eerie oe g Paley Castings and Mil 
= sn Meme ite cunnaemenrmer es || ~PULSOMETER ENGINEERING CO., Ltd., _,,, 
HESTER. AS SUPPLIED TO THE ADMIRALTY. 


NINE ELMS IRON WORKS, LONDON, 8.W. 





And the most eminent Engineering firms in the World. 4472 


EACLE FOUNDRY, SALFORD, MANCHESTER 
DAVEY, PAXMAN & CoO., LTD., >». ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 

















D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL 


ELECTRIC LIGHTING STATIONS | 


MILLS & FACTORIES, &c., 
WiItTH GREAT SUCCESS. 





Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 


Od 5901 





CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 








prsmoununenbond mansertcerassishiStncommnssseeare COLCHESTER.” PAXMAN'S PATENT “ ECONOMIC” BOILER. London Office: 78, Queen Victoria St., E.C. 


PURIFICATION OF WATER. 


PATENT GRAVITY FILTERS, Simple and Compound. 
PATENT PRESSURE FILTERS. 
PATENT FEED-WATER FILTERS for Extracting Oil. 


MATHER & PLATT, L®» Enaineers, 1s 


SALFORD TRON WORKS, MANCHESTER. ___ 


HADFIELD’S =" SHEFFIELD 


LOCOMOTIVE | “ HECLON” 
WHEEL CENTRES, = MINING DRILL 


HORNBLOCKS, | STEEL. w 
MOTION PLATES, «| — THE BEST IN THE MARKET. — 


BEST QUALITY STEEL CASTINGS AND FORGINGS. 
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15-TON LOCOMOTIVE STEEL WORKS CRANE. 


CONSTRUCTED BY THE BEDFORD ENGINEERING 


(For Description, see Page 267.) 


COMPANY, LIMITED, 


BEDFORD. 








LITERATURE, 


Statistics and Economics. By RicomoND _Mayo-SmiT#H, 
Ph.D., Professor of Political Economy and Social 
Science in Columbia University. New York, for the 
Columbia. University Press, by Macmillan and Co. 
London: Macmillan and Co. 

Tue scheme of this book is convenient. Thirteen 
chapters deal respectively with thirteen branches 
of the subject, each chapter a complete monograph; 
for the author has achieved a rare triumph in main- 
taining his boundaries, a course that economists 
appear often to find some difficulty in following. 
Further, a settled plan has been observed in the 
drafting of the chapters, the respective divisions 
of economic purpose, facts, scientific tests, and re- 
flective analysis being common to each. The language 
is mostly simple, and is devoid of superfluous 
technicalities, more calculated to display a writer's 
erudition than make plain his meaning. Some 
authors appear almost as if striving to justify the 
description of economic science, as the art of 
obscurely expressing the obvious. 

In justice to Dr. Mayo-Smith, it should be said 
he does not always express the obvious. In his 
chapter on Wages he opens with: ‘‘ Economic 
theory looks upon wages as the share of the pro- 
duct imputed to the factor labour. This share 











depends first of all upon the efficiency of labour. 
. . . . The wages of each individual labourer, in 
like manner, depend upon his efficiency—what he 
is able to produce.” Now, whatever may be the 
economic theory—and the author is quite orthodox 
from the academic point of view—the economic 
practice—say, the shop foreman’s point of view—is 
that the wages of each individual labourer do not 
depend so much upon his efficiency as upon the 
union rate for all men in the trade; a rule, it 
may be remembered, sanctioned by a resolution 
of the House of Commons. In the section 
of the book devoted to ‘‘Competition and As- 
sociation,” it is said of trade unionism: ‘‘It is 
a fighting organisation for the purpose of securing 
to the labourer the highest possible wages, reason- 
able hours of work, and the best conditions under 
which to work.” That, again, is a trifle academic ; 
it smacks of knowledge at second-hand, having its 
source in a treatise. The highest possible wages 
are less the aim of some of these ‘‘ fighting organi- 
sations ’"—the term is apt—than the enforcement 
of hours that are not reasonable, and conditions of 
work that are by no means the best, either for 
workmen or employers. We are criticising the book 
from an English standpoint, as an engineer attempt- 
ing to apply the author’s science to things as they 
exist, and we think he is too much inclined to take 








the stereotyped view that workmen are virtuous and 
employers are the reverse. ‘‘ The influence of trade 
unionism is very largely social and moral,” he says. 
‘It’ is a good thing for the working men to 
unite for purposes of mutual aid and advance- 
ment. Such association teaches habits of self- 
reliance and forethought. It develops talents 
for leadership, discipline, and obedience ; it in- 
terests the members in the well-being of their 
fellow-members, and, indirectly, of their whole 
class ; it aids, directly, by the sickness, funeral, 
and superannuation benefits. The moral effect is 
felt in two ways. It teaches the working man the 
value of self-help and the power of organisation. 
It leads him, often, to reflect upon the real problem 
of economics—namely, the relation between capital 
and labour.” All this is very pretty, an artistic 
sketch of what trade unions should be rather than 
what they often are ; as those who are not college 
professors, but have to carry on business, as well as 
union rules will permit, very well know. Such 
persons sometimes find the trade union working, 
not for advancement, but for retrogressicn ; not 
teaching self-reliance, but dependence which makes 
forethought useless. Discipline is maintained by 
confiscation of benefit and by picket-violence. What- 
ever interest members may take in the well-being 
of their fellow-members, they can hardly be said to 
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be encouraged by the union to extend sympathy to 
their whole class, for few organisations display more 
heartlessness than a powerful trade union does to- 
wards a weaker society, or towards workmen who be- 
long to no society. As for the sickness, funeral, and 
superannuation benefits, the funds provided from 
the workman’s hard-earned wages for such pur- 
poses are too often spent in a manner very dif- 
ferent from the declared object of the fund, and 
which would hardly be tolerated did working men 
‘* reflect upon the real problem of economics ” and 
‘*the relation between capital and labour.” We 
speak now of the bad side of trade unions, but the 
bad side has been turned outwards so often that we 
cannot afford to ignore it. ‘* Combinations of 
capitalists and employers” are not looked on so 
favourably by Dr. Mayo-Smith as combinations of 
the employed. ‘‘ Such combinations,” we are told, 
‘*may turn also into concentration of capital and 
business in the hands of trusts, syndicates, and 
combines. Such concentrated power may make 
itself felt, on the one hand, in driving down the 
price of raw material, or the half-finished product 
which the combination uses. It thus works hard- 
ship on the producer. On the other hand, it may 
attempt through its monopoly to raise the price of 
a finished product. It thus works hardship to the 
consumer.” In other words, the privilege of buying 
in the cheapest and selling in the dearest market is 
a crime in the employer and a virtue in the em- 
ployed. One man may steal a horse, but another 
must not look over the fence. 

We have dealt first and at length with this 
section of Dr. Mayo-Smiths work, partly to get 
done with the one complaint we have to make 
about it, but more because the circumstance 
illustrates a fault very common with writers on 
economics and professors at colleges, who have not 
been much in contact with commercial work. 
Lacking experience, they adopt stereotyped forms : 
the working-man as a simple-minded and long- 
suffering martyr ; the employer as a heartless and 
greedy exploiter. The present author is, however, 
a mild offender in this respect compared to some 
erudite sciolists (book-learned smatterers) of our 
own country. 

The thirteen chapters of the work are divided 
between an introduction and three books, treating 
respectively of ‘‘ Statistics in the Service of Econo- 
mics,” ‘* Consumption and Production,” ‘* Ex- 
change,” and ‘‘ Distribution.” We naturally take 
most interest in those parts which relate more 
closely to the United Kingdom, and are gratified to 
learn that our wealth is ‘* probably” increasing at a 
much greater rate than population. Per capita, it 
is said, wealth is greater at each succeeding decade, 
and this means that the quality of labour, and its 
method of application is more important than mere 
numbers. On the whole case, no doubt this is true ; 
but so far as what is generally included under the 
term ‘‘labour” is concerned, it is the ‘‘application” 
far more than the quality which tells most. We 
doubt if Great Britain contains as large a proportion 
of highly-skilled handicraftsmen to-day as she did 
thirty years ago. Machinery has greatly taken the 
place of manual dexterity. ‘* England’s industrial 
supremacy depends upon her trained and dis- 
ciplined force of labourers and the capital which 
supplies them with the best means of production.” 
That is true, but the training and discipline 
must be of the right kind. The author states the 
fundamental questions of political economy to be: 
‘* What will inspire the labour force of a community 
with skill, energy, intelligence, and trustworthi- 
ness, and what will enable this labour force to be 
applied with the greatest effectiveness.” The 
case is thus concisely presented, but the answer 
needs many words. ‘‘ Modern orthodox political 
economy,” the book goes on to say, ‘‘answers the 
latter question by the glorification of the entre- 
preneur, the captain of industry ; but that is only 
half an answer. The Socialist pretends to answer 
the first by his schemes uf equality; or, at least, 
distributive justice ; but this is less than half an 
answer. The modern community must find an 
answer to both questions if it is to continue to 
" progress.” 

Fortunately, such questions have a tendency to 
answer themselves in a very practical manner. It 
is better thus for all ; to let events follow their own 
course —to allow the strong to survive and the weak 
to perish. Socialists will have their way, and the 
entrepreneur will be no longer glorified, when he is 
no longer needed, but that will not be until 
equality is actually a condition, and not simply a 





‘scheme ” of the socialist. Big fish eat little fish, 
and always will until all fish are of the same size. 
Then the question will arise, What is there for any 
to eat? Of course we are dealing with economics 
and not with philanthropy ; to which Providence 
does not appear to have assigned a very leading 

rt in the conduct of the business of the world, 

t is not for us to fly in the face of Providence, 

so we had better recognise true conditions. The 
economist has, therefore, an important part to 
play. He is a preacher and guide of the most 
effective sort ; teaching men the course to pursue 
for their own and the world’s benefit, for the 
two go hand in hand. Thus, if by political 
economy the mechanic could be taught the fallacy 
(which so many hold) of striving to benefit him- 
self and his mates—at the expense of the entre- 
preneur—by doing as little work as possible for 
the wages he receives, a great gain would be made; 
whilst masters may be taught with advantage the 
foolishness of regarding their workpeople as 
machines, to be run as many hours as possible 
without consideration for health or comfort. For- 
tunately, employers are making the better progress, 
as indeed they ought to do with their higher 
education and broader outlook; but much still 
remains to be done. 

It is an inevitable defect of a book of this cha- 
racter that its statistics must soon become out of 
date. Thus, in the tables of coal and iron produc- 
tion of different countries, the last year dealt with 
is 1895. Now, a great change has occurred (to this 
country’s relative disadvantage) during the period 
between that year and the publishing of the English 
edition ; and though the author introduces the 
tables ‘‘as indicative of the use of statistics,” the 
conclusions to be drawn from recent figures are 
not those which might reasonably have been deduced 
from the returns of still earlier years. The figures 
given in regard to coal production in Germany do 
not agree with our Board of Trade returns. The 
author has included lignite, which swells the 
total by about one-third. Being used for much 
the same purposes as coal, no doubt lignite claims 
a place on the same platform as an industrial factor, 
and, so far, Dr. Mayo-Smith’s figures are to be pre- 
ferred to those which neglect a fairly important 
source of heat and energy, although the inferiority 
in calorific efficiency should be taken into con- 
sideration. 

In the excellent chapter on ‘‘ Land as a Factor of 
Production,” the author puts the case very clearly. 
In concluding, he asks: ‘‘ Will new countries be 
able to produce cheaply ; or, after exhausting the 
virgin soil, will conditions resemble those of the old 
countries? Such is the hope of those who advocate 
argon to agriculture in Germany and France. 

ut such hope is bound to be defeated. The margin 
for improvements is so great that wheat will be 
produced for many years to come almost as cheaply 
as now.” <A second question is advanced as 
equally important. ‘‘ If both food and raw mate- 
rial are produced side by side and cheaply in the 
new countries, will not manufacturers ieniesives 
seek the same spot? In other words, will the 
countries of the Old World be able to maintain 
even their industries, or at least that part of their 
industries which depend on a foreign market? The 
primary indication of this movement is found in the 
statistics of agriculture, but they must be supple- 
mented by those of exports andimports and of manu- 
factures. The signs are that industry on a large scale 
is about to seek new countries.” In re to the 
latter view, we may point out that nations, like 
individuals, tend more and more to specialise, and 
with every advance in the means of transport this 
tendency becomes more pronounced. One could 
hardly expect to grow bananas at the North Pole, 
though there may be some excellent iron ore deposits 
there. Each spot on earth doubtless has its place 
in the economy of industry. 

The author has a e which bears on this 
subject in his chapter on ‘‘'Transportation and Com- 
merce.” ‘‘Formerly imports were chiefly of luxuries 
which would pay transportation, and could not be 
produced at home. The chief articles of foreign 
commerce were wines and spirits, tobacco, tea, and 
colonial wares. Now the imports into European 
countriesare composed largely of food, raw material, 
and even manufactured articles. In 1890, for 
instance, 41 per cent. of the imports of Great 
Britain consisted of articles of food and drink, 30 
per cent. of raw material for manufactures, 15 per 
cent. of manufactured goods, and 6 per cent. of 
metals and minerals. The exports consisted of 43 





per cent. of textiles, 23 per cent. of metals and 
machinery, 7 per cent. of coal, 44 per cent. of 
apparel, and 44 per cent. of food and drink. These 
figures show how such a country as England is sup- 
plied with food and raw material by new countries, 
while it employs its labour in turning out manu- 
factured goods which it exchanges for them.” 

If this be true, even of more importance than 
the natural resources of a country are the charac- 
teristics of its inhabitants ; and there is this level- 
ling, that a people who become over-prosperous, 
even if they do not degenerate in moral fibre, are 
likely to slacken in the race, leaving more to poorer, 
hardier and more hopeful competitors. It is this 
chiefly that is pulling England down (relatively) from 
her once unrivalled position among nations. So 
far, then, as the seeds of destruction are planted by 
success, we may expect to see industry cutting for 
itself new channels. Fortunately, there are in Great 
Britain many new men who have enough to hope, 
and enough to gain, to shoulder the burden which 
others among us are not willing to bear. 

There is a good deal that is worthy of notice in 
the chapter on ‘‘ Competition and Association,” in 
which the questions affecting combinations, trusts, 
co-operative societies, labour disputes, and many 
other matters, are dealt with. There is also much 
that might be commented upon in the instructive 
chapter on ‘‘Social Distribution,” but probably - 
we have said enough to give our readers a fair 
idea of the scope of the work. It is a book that 
all may find interesting, and we warmly recommend 
it to the attention of our readers. 


Workshop Mathematics. By Frank Castis, M.I.M.E. 
London: Macmillan and Co., Limited. 1900. [Two 
Parts. Price 1s. 6d. each.] 

Unper the above modest title, these two compact 

little volumes cover a wide range of arithmetic, 

algebra, and mensuration, and include all the 
mathematical rules an artisan is likely to require in 
the course of his work. In Part I. the ordinary 
rules of arithmetic, fractions, decimals, involution 
and evolution, proportion and percentages, are 
dealt with in six chapters. In Chapter II., on 

‘* Fractions,” a very useful diagram is given on 

page 15, to illustrate the multiplication of fractions. 
n Chapter III., on ‘‘ Decimals,” the author wisely 

suggests that the result of a problem should be 
verified mentally wherever possible, rough checks 
of this kind often preventing absurd mistakes find- 

ing their way into the work. In the case of divi- 

sion of decimals, on page 26, the method of finding 

the position of the decimal point in the quotient is 
not very clearly stated, though the plan adopted in 
the worked example—arranging to have one figure 
only before the decimal point in the divisor, is an 
eminently scientific and practical one. The advan- 
tages of the ‘‘ Italian ” method of division are hardly 
made enough of ; this, combined with ‘‘shopkeeper’s 
subtraction,” so greatly simplifies the edie pro- 
cees of long division that it should be taught from 
the beginning. With regard to contracted multi- 
plication, we do not see what is gained by reversing 
the figures of the multiplier. Algebra begins in 

Chapter VII. The meaning of negative quantities 

is well explained, and the diagram on page 62 

helps the conception very considerably. The addi- 

tion and subtraction of negative quantities is also 

made much easier to understand by means of a 

simple figure on page 69. In Chapter VIII. the 

rule of signs in multiplication—a stumbling-block 
for beginners—is made quite clear in few words. 

Chapter IX., on ‘‘ Equations,” opens with general 

remarks on symbolical expression. On page 85 an 

identity is defined as ‘‘an equality involving only an 
algebraical operation,” which is all that can be 
desired. The author shows that increasing or 
diminishing both sides of an equation equally does 
not affect the equality, very properly ite the 
usually badly understood rule of transposition to 
take a secondary place. Weare very glad to see 
the author deprecating the use of accents to indi- 

cate feet and inches, on page 97. 

In Part II. the first section, consisting of four 
chapters, deals with labour - saving methods. 
These are duodecimals, logarithms, and the slide 
rule. It is to be hoped that the clear description 
of this useful instrument will lead to an extended 
use of it for all practical calculations. Section II. 
(eight chapters), on ‘‘ Mensuration,” gives all the 
well-known rules for determining the area of any 
plane figure, and the surface and volume of any 
solid body, and a short description of the Hatchet 
and Amsler’s planimeters. The next three 
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chapters treat of algebraic factors, indices, frac- 
tions, simple equations, with one or more un- 
knowns, and problems involving simple equations. 
The last chapter is a most useful and interesting 
one on plotting curves, with numerous examples 
and illustrations. At the end of the book are given 
Tables of important data, relative weights, loga- 
rithms, and antilogarithms. 

In his preface the author says that the most 
successful way to induce a workman to study ele- 
mentary pure mathematics is a compromise, and 
that the most prominent characteristic of the 
present book is the subordination of rigid mathe- 
matical proof to the provision of numerous problems 
drawn from the student’s everyday experience. 
Acting on this view, Mr. Castle has produced two 
very handy little volumes, in which all the explana- 
tions are given in the briefest possible form, and 
are at the same time thoroughly scientific and per- 
fectly accurate in style as well as in matter. ‘‘ Work- 
shop Mathematics” is of a distinctly practical 
nature, and will certainly prove of great service to 
any workman who has numerical calculations to 
perform. 
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NORDENFELT’S QUICK-FIRING FIELD 
ARTILLERY. 

A FEW years since (see ENGINEERING, vol. lix., 
pages 203, 237, 271, 302, 336, 369, 399, 462), 
bg published descriptions of the then new types 
mt) 








Nordenfelt guns and their mountings, as! 


they were constructed by the Société Cockerill, 
of Seraing. Since that time the Nordenfelt Com- 
pany, of Paris, has improved and developed its 
systems, and Messrs. John Cockerill have, with cha- 
racteristic thoroughness, increased and completed 
their artillery department with a great addition 
of plant and appliances. The company manufac- 
ture nickel steel for gun tubes and jackets which 
are forged under powerful hydraulic presses; hollow- 
drawn axles and shafting of the same material, 
with an elastic limit beyond 30 tons per square 
inch ; solid-rolled tyres for gun-carriage wheels, 
&c. Large new machine and fitting shops for 
artillery work have lately been erected, with an 
area of close upon 50,000 square feet. Two views 
of these shops are given on page 261. 

To the testing ground within the limits of the 
factory has now been added a polygon in the 
province of Limburg, where guns can be fired at 
all practical ranges, and where ballistical and 
other tests are systematically carried out by a 
special staff. 

The Nordenfelt field gun has been adopted for 
the new Belgian Artillery. The carriages of the 
actual Belgian field pieces are supplied with the 
Nordenfelt wheel-brake, to absorb the recoil, and 
various guns and batteries have been constructed 
for other countries. The new French field gun is 
fitted with the Nordenfelt breech mechanism, and 
the Norwegian War Department has adopted it. 
The Société Cockerill also make Nordenfelt naval 
and siege guns. 

Field Guns.—In the articles already referred to 
we described two types of Nordenfelt field guns, 
one heavy and one light—both of 75-millimetre 
(2.95-in.) calibre. The weights of projectiles were 
respectively 5.85 kilogrammes (12.87 lb.) and 5 
kilogrammes (11 1b.), with initial velocities of 500 
metres (1610 ft.) and 450 metres (1475 ft.). Since 
that date the ballistic qualities of these guns have 
been greatly increased, and with the same calibre 
the new type fires projectiles of 6.5 kilogrammes 
(14.33 lb.) with an initial velocity of 525 metres 
(1722 ft.). Nordenfelt field guns with different 
types of breech mechanism, have been manufac- 
tured, and carriages with and without hydraulic 
buffers are made, but the object of the present 
notice is to describe only those fitted with breech 
mechanism of the eccentric screw type, which is 
characteristic for the new Nordenfelt gun, and car- 
riages without hydraulic brake, in which the force 
of the recoil is taken up by a special wheel-brake. 

Gun.—-Fig. 4 is a section of the gun, which is 
composed of three principal parts: The tube, the 
jacket, and a key-ring. The breech mechanism is 
an eccentric screw lodged in the jacket. Attached 
to the jacket is a vertical trunnion round which the 
gun can be turned for its horizontal training. This 
system is not new, having been described by us 
as part of the Nordenfelt system in ENGINEERING 
several years ago. 

Breech Mechanism.—The Nordenfelt breech me- 
chanism for field guns, which has been widely 
adopted, is illustrated in Figs. 6 and 7. 

e principal features are as follow: As in the 
ordinary screw mechanism, the pressure is sup- 
ported all round the chamber, but to a higher 
degree than on the ordinary interrupted screw, 
because the threads are continuous and only inter- 
rupted at a point furthest from the chamber. On 
account of the large diameter of the screw the 
pressure is distributed on a larger surface than ordi- 
nary. The man loading the gun can never be injured 
by the mechanism, nor is the firing-pin ever in 
front of the firing-cap before the breech is fully 
closed, so that the cartridge cannot be exposed to 
the risk of premature discharge. No part of the 
mechanism ever comes out of the gun, whether 
the breech be open or closed, nor do the threads on 
the screw ever leave the corresponding ones in the 
breech. Every part is consequently always pro- 
tected by the breech of the gun, a fact of great im- 

rtance for a gun used for field service. The 
sob is closed by a cylindrical screw, the axis of 
which is parallel to, but eccentric with, the bore 
of the gun. The diameter of the screw is twice 
that of the chamber. Its cylindrical surface is pro- 
vided with threads which enter corresponding ones 
in the breech of the gun, and an opening the whole 
length of the screw is cut to the diameter of the 
chamber, so that when the opening is placed in 
line of the bore the empty cases can be extracted 
and the gun reloaded. By turning the screw in its 
seat the chamber is covered and the screw —— 
the cartridge-case. This is the principle of the old 





mechanism, which is still retained, but modified in 
the following details. 

The handle is attached to the screw, so that in 
opening or closing the breech the screw can be 
operated directly without any auxiliary movement, 
such as from gearing, lever, or cams. The firing- 
pin is pulled back and the main spring compressed 

y means of a trigger pivoted to a lever, itself 
pivoted to the breech-block of the gun; inclined 
planes upon the trigger are arranged to co-operate 
with other and adjacent inclined planes, in such a 
manner that when, during the backward movement, 
a certain point is reached, the firing-pin is disen- 
gaged from the trigger and allowed to fly forward 
to strike the percussion cap; a single movement 
thus serves to compress the main spring and fire 
the gun. A spring in connection with the trigger 
lever moves back the parts after firing so that the 
trigger again engages with the firing pin. 

‘o prevent accidental discharge of the gun, a 
locking pin is attached to the end of the lanyard, 
which can be inserted through a hole in the breech 
operating lever into a recess in an extension of the 
trigger lever. In case of missfire, the action on the 
trigger lever can be repeated as often as desired 
without opening the breech. 

Mounting and the dismounting the mechanism 
are easily performed, and without the assistance 
of any tools, as there are only three pieces to re- 
move ; the hand lever containing the percussion 
arrangement, the extractor, and the screw itself. 
The replacement of a firing pin is done in a few 
seconds. 

The safety devices with which the mechanism is 
provided, consists: 1. Of a protection against long 
fire ; it is formed of a curved lever, which passes 
through an opening in the bottom of the breech of 
the gun, and enters a recess cut in the breech-block 
when the latter is in firing position. When so 

laced, the breech cannot be opened without the 
ever being turned round. When the round has 
been fired, the inertia will do this work as the 
gun recoils, and the lever will be kept in the 
free position by a spring hook. The mechanism 
can now be opened, and in closing the hook is re- 
leased, when the lever, by its weight, will regain 
its original position and block the breech once 
more. 2. It is impossible to operate the firing 
device before the mechanism is fully closed. The 
trigger lever cannot be pivoted before the screw is 
fully turned, because it is only then that the end 
of the trigger lever comes opposite and catches in 
the breech which allows it to be turned. 3. A 
safety device is provided so that the gun cannot 
be fired by accident if its position is changed when 
loaded. One of the main reasons why the eccentric 
mechanism has been provided with a percussion 
firing device, is to obtain this security ; the firing 
spring is set by the lanyard and not by the opera- 
tion of opening or closing the breech. By this 
arrangement, the firing-pin behind the percussion 
cap will never be set before the moment of firing, 
and the gun will never remain loaded with a cocked 
firing-pin behind the cap. The special device of a 

in at the end of a lanyard placed in front of the 
cut as described, constitutes an extra safety de- 
vice, as the shot cannot be fired even if the lanyard 
by accident were pulled. 

Sights.—The back sight is curved in a circle, the 
centre of which is the front sight, and it is supplied 
with a water level. The back sight slides in a sleeve 
and is provided with an arrangement for raising 
and lowering at different speeds. The sleeve is 
fixed to the left of the gun in such a manner that 
it can be easily removed. The back sight is gra- 
duated in degrees and in thousandth parts of the 
distance between the sights, 

The water level can be turned through 12 deg., 
six on each side of its horizontal position ; it gives 
the inclination of the ground, and it can be used 
for indirect laying of the gun vertically if the 
objects become invisible. 

Carriage.—The carriage is built of two steel side- 
frames, the hollow axle of nickel steel, and the 
cradle in which the gun lays, and to which it is 
connected by its vertical trunnion. The cradle has 
horizontal trunnions resting in bearings on the 
side-frames. These are joined at the end to a shoe 
made flat underneath. 

Vertical training is effected by means of a hand- 
wheel under the gun. A second wheel to the left 
of the breech gives the mean for horizontal train- 
ing to 3 deg. to each side of the axis. The vertical 





range is from + 18 deg. to — 5 deg. 
The Wheel Brake.—This is shown on Fig. 3; it 
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consists of two shoes D, on which the wheels 
mount the moment the round is fired. These 
shoes are joined to the axle M by the eccentric 
arms G, and to one another by a steel tube ; they 
are provided with spurs which grip into the ground. 
The eccentric arms carry a column of Belleville 
springs, which renders them elastic, in order to 
compensate for irregularities in dimensions, and to 
arrest the shoes to grip the tyres. The chains are 
fixed to the trail end by means of a spiral spring J 
which limits the forward movement of the 
shoes, and helps to pull forward the carriage 
when the eieell: is ended. The shoes have the 
form of a wedge, which constitutes an inclined 
plan on which the wheels have a tendency to 
roll down. , 

When used in firing position, the shoes are 
placed on the ground near the wheel tyres. At 
the beginning of the recoil the wheels mount the 
shoes ; the recoil continues until the force is con- 
sumed, when the wheels roll down from the wedge- 
formed shoes aided by the action of the springs, 
and thus the carriage returns into its original posi- 
tion. On the road the brake is lifted and attached 
to the trail by means of hooks on each side. By 
the handwheel L the shoes are pressed inst 
the tyre by the chain K. It is claimed that this 
brake effectively checks the recoil of a field gun 
and brings it back to firing position, independent 
of the ground on which the carriage is placed. It 
has been tested on platforms, hard roads, or street 
pavement—in fact, on ground on which a spur or 
spade would not grip. 

Several batteries of the actual type of field guns, 
which have been in service for many -years, have 
been supplied with this brake, and have since been 
extensively used without the carriages indicating 
that the checking of the recoil has exposed them to 
any greater strain than when they were allowed to 
recoil freely. 

The Limber.—This consists of a frame of angles 
which carries a metallic case containing the ammn- 
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resistance to the wheel will be transferred to the 
limber through springs and buffers. The pole is 
attached by a bolt to the two central angles of the 


nition boxes. Between the axle and the frame are 
interposed rubber blocks and two elastic stays 
with chains are placed in such a manner that any 
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frame, and the swingeltrees are fixed to the splinter- 
bar which forms part of the framework. On the 
top of the frames are footboards, and the case is 
ig with guard irons and gallery for the men’s 
its. 

The body is of sheet steel tightly closed, and the 
inside is arranged to receive tén ammunition boxes 
which are guided on the top and at the bottom by 
brass angles. The body is closed by a door opened 
at the top, which serves as a table for handling of 
the boxes. Each box contains four cartridges com- 
plete, and can be carried by one man. These 
ammunition boxes are so placed in the limber that 
the cartridges are horizontal with the projectiles 
towards the door. The handles of the boxes are 
in the same direction. To be opened, the box is 
placed on the side opposite the handles, the hinges 
are placed at the middle of the two larger sides, 
and the upper part of these sides are turned down 
so that the handles touch the ground and form in 
that manner supports to steady the boxes. The 
cartridges stand then on the base of their cartridge- 
cases and with the projectile upwards. 

Ammunition Wagon.—The limber of the ammu- 
nition wagon is identical with that of the gun- 
carriage, and the rear wagon carries the same kind 
of ammunition boxes to the number of 16 or 14. 
These boxes are in two rows, so that half the 
number can be taken out in front and the rest at 
the rear in the same manner as on the limber. 

In the accompanying Tables will be found par- 
ticulars of the Nordenfelt model of 1900. The 
diameter of wheel and track is comparatively small. 
Models somewhat heavier, and with larger wheels 
and wider track, have also been constructed as well 
as other types provided with modification in com- 
pliance with varying specifications : 

PARTICULARS OF THE NORDENFELT-COCKERILL GuN, 

CarriaGk, LIMBER AND AMMUNITION, TyPE 1900. 


Gun. 
Calibre sie ios .. 75mm, (2.95 in.) 
Length of bore, including 
chamber... oa as cal. 30 cal. 30 
Length of bore, including 
chamber ae: eee 


2250 mm. (88.58 in. 
2408 ,, (94.80,, 
24 24 


‘1 dg. 33 min. 1dg.33 min. 
7 deg. 7 deg. 


nism... sibs on ... 345 kilogs. (760.5 Ib.) 
Ratio weight of gun to pro- 
jectile ve eS ... 53.07 kilogs. (53.07 1b.) 
Distance between sights ... 1000 mm. (39.37 in.) 
Ammunition and Ballistics. 
Cartridge case, length 267.5 mni. (10.33 in.) 


= weight with 
percussion cap 1.0 kilogs. (2.20 1b.) 


Total length of gun... 
Number of grooves ... ; 
Twist of rifling at breech . 
na at muzzle... 
Weight of gun with mecha- 


Shrapnel shell, weight > BD +» 44S.) 
Cartridge complete, total 

weight aah sn jee, I gp: HD 
Muzzle velocity ...525 m. -sec. (1722.4 ft.-sec.) 


Total energy at muzzle _ ...91.3 m.-t. (299.53 ft.-tons) 
Service pressure in chamber 2200 atm. (14.5 t.-in.*) 
Ratio of weight of projectile 

to section of same... ...147.8 g.-om.°(2.102 Ib. -in?. ) 


Field Carriage. 


Height of axle of a gun in 


firing position 


... 957 mm. ( 37.6 in.) 
Horizontal distance between 


axletree and trail end ee, (83.2) 
Horizontal distance between 

muzzle of gun and trail 

end ... aos woe oo ORNS. 5, CORR CD 
Preponderance at end of 

handspike ... ms ... 50 kilogs. (110.2 Ib ) 
Preponderance on limber 

hook St es a a e's 
Angles of elevation... ws —5 + 18 deg. 
Horizontal range on eac 

side ... son sae ie 3 dez. 
Diameter of wheels... 1320 mm. (52 in.) 
Width of track 1400 ,, (55.1 in.) 


59 kilogs. (130.7 1b ) 
70 mm. (2.75 in.) 


575 kilogs. (1268 Ib.) 
920 (2028 ,, ) 


Weight of each wheel 
Width of tyre a 2 
Weight of carriage with 

complete equipment 
Weight of carriage and gun 

with complete equipment 

Limber. 

Same wheels and track as for the carriage. 
Weight of limber with com- 

plete equipment of stores 

and spare parts without 

ammunition boxes or am- 

munition ... 
Number of 


boxes ors a re 
— of one ammunition 


%” 


398 kilogs. (879.3 lb.) 
10 
6.2 kilogs. (13.67 Ib.) 


ammunition 


Number of cartridges in 


eac. x eee eee ose 
Total number of cartridges... 





4 
40 


Weight of 40 cartridges ... 328.8 kilogs. (724 lb.) 
Total weight of 10 ammuni- 

tion boxes with 40 cart- 

ridges eer -.- 390.8 
Total weight of limber with 

ammunition and complete 

equipment... ...  ... 788.8 

Gun Carriage Complete. 

Horizontal distance betwee: 

axletrees ... BY : 
Weight of complete car- 

riage with spare parts and 

empty ammunition boxes 1380 kilogs. (3043 lb.) 
Weight of complete car- 

riage with spare parts, 

ammunition boxes and 40 


(860.7 ” ) 


(1739 ,,) 


2940 mm, (115.75 in.) 


rounds, but without gun- 
cu, a0 “5 «os 197088.,, ‘(8767',,) 
Sundry Particulars and Comparison between Weights and 
Ballistic Efficiency. 
Calibre... ; 75 mm. 2.95 in. 


45.18 om.? (7 in.?) 


Section of bore 
6.5 kilogs. (14.33 lb.) 


Weight of projectile 
Ballistic co-efficient... ...147.8g.-em. ? (2.101b.-in.?) 
Initial velocity * ...525 m..8, (1722.47 ft.-sec.) 
Remaining velocity at 3000 

yards ee ms ... 003 ,, (994 ms ! 
Energy at muzzle ... 91.313 m.-t. (299.55 ft.-t. 
Energy at muzzle per cm.? 


(in.? of section of bore) ... 2021 m.kg. (42.79 ,, ) 
Energy per kilogramme 

(pounds) of weight of gun 265 ,, (0.3938 ,, ) 
Energy per kilogramme of 

weight of gun and car- 

riagecomplete ..._... js $0489 
Ene per kilogramme of 

weight of gun carriage and 

limber complete with 40 

rounds o ae 546 ,, (0.0795 ,, ) 
Energy of recoil of gun 1916 m.t. (6187 f.t.) 


9 ” for 1 
kilogramme of weight of 
COED re aus, a0 

Weight per horse of gun 
carriage and loaded limber 
(six horses)... ... 284.8 kilogs. (628 lb.) 

Total energy of 40 rounds 
carried in the limbers ... 3652.52 m.t. (11,982 f.t.) 

Total energy per kilogramme 
of total weight of complete 
= carriage and loaded 

imber ; ; : 


3.33 ,, (10.75 ,, ) 


” 


ne na 2,137 ,, (690 £.t.) 

The following Tables will be found of interest. 
They are comparisons between the Nordenfelt- 
Cockerill 1900 type, and that of Krupp 1899 type. 
The figures referring to the Krupp gun have been 
taken from the Kriegstechnische Zeitschrift (III. 
Jahrgang, heft 9.) 

The figures which give the muzzle energy divided 
with the weight of the gun and carriage afford a fair 
indication as to what degree the constructors have 
employed each unity of the weight of the material. 

Other very interesting figures are those that give 
the total energy of all the number of rounds carried, 
divided with the total weight of gun, carriage, and 
limber fully equipped, and carrying five gunners. 

In reality these figures show to what degree the 
makers have succeeded in usefully employing the 


Particulars of Various Types of Field Guns. 
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| § |e \Bsi_8 |o3] 2 | 2s (2S 8 
1s | § es) 35 (23 2 NE S58) 8 
|o | a ja™e a B [ae BFA 5 
jem. tm. | tm. kg. | kg. |kg. m.|kg. m.)mm. 
Austria ../ 9.0 | 65.13 | 34 '2224.4/2320/387 | 60 59 | 1370 
Belgium ../ 87 | 68.7 | 34 |2335.8/2545/424 | 61 918 |1472 
England 7 62 79.43 | 36 2859.5 |380 8t 1254 |1524 
France ..| 9.0 91.66 27 (2474.8/2505/417.5) 7 988 |1490 
Germany ... 8.8 69.99 32 |2239.7/2370395 | 67 945 |1400 
Italy --| 8.7 | 71.34) 36 2 | 383 | 67.3 | 1160 |1440 
Russia. 8.7 | 68.88 30 2066.4 232/387 | 69.4 | 890 |1894 
o ..| 10.67 £0.01 | 18 1611.2) 2670/4298 | 72.5 | 627 |1804 
Spain a 9.0 | 65.38 | 33 |2157,.6/2388|398 | 595 | 903 |1390 
Sweden ../ 8.4 | 75.50) 32 2416. |2320/387 | 74.4 | 1041 |1480 
Switzerland | 8.4 | 64.93) 42 2811 2187)358 | 71 | 1809 |1440 
Le | | 
model, 1899, 7.5 87.2 32 2790. 197/330 | 96.8 | 1410 |1300 
Nordenfelt -| 
Cockerill 
model, 190%, 7.5 91.3 ‘ee | 3652. pee | 992 | 1789 |1320 
| 











* This list is compiled principally’ from figures taken from 
Captain Schubert’s work on field artillery in Euro; countries 
of 1890, and only such guns are included which have a muzzle 
7 exceeding 60 t.-m., carry five gunners, and are pulled by 
six horses. 

t The muzzle en has been calculated according to the 
weight and initial velocity of common shell, except as regards 
the Krupp and Nordenfelt guns, where only shrapnel is used. 





Particulars of wre. ae (1900), and Krupp 





Nordenfelt-Cockerill Krupp Model 
Particulars. Model 1900. 1899. 


Weight of projectile ..| 6.5 kg. (14.33 Ib) | 6.5 kg. (14.33 Ib.) 
Initial velocity .. -| 525 m.s. (1722.5 f.s.)) 513 m.s. (1683.1 f.s.) 
Energy at muzzle __ ..| 91.3 m.t. (299.55f.t.) 87.2 m.t. (281.56 f.t.) 
Number of rounds car- | 

ried on the limber . 40 oe 82 
Total energy of all | 


rounds carried in the 

limber .. ny -- {3652 m.t. (11,982 f.t.),2790 m t. (9009.9 f.t.) 
Weight of gun and car- 

a a ne ..| 920 kg. (2028.25 Ib.)} 901 kg. (1986.36 Ib.) 
Weight of gun, carriage, 

and loaded limber ../ 1708.8 m. (3767.2 ,, ig ~ “enol ,,) 











Weight of gun - car- 
riage and loaded lim. 
ber, including five 
gunners af <a 

Weight per horse (six 
horses) an ai 

Energy at muzzle per 
1 kilogramme (Ib.) of 
gun and carriage 

Total a per 1 kilo. 
gramme (Ib.) of gun, 
carriage, loaded lim- 
ber, and five gunners 


2098.8 kg. (4627 ,, )|1978 ,, (43,607 ,, 
350 (771,.)| 380 ,, (727 ,, ) 


} \ 96.78 kg.m. 


(0.1482 f.t.) 
1739 kg.m, (2.56 f.t.) 


” 
99,24 kg.m. 
(0.1477 f.t.) 


1410 kg.m. (2.06 f.t.) 











deadweights, not only in their gun and carriage, 
but in the limber as well, and it may be considered 
as a coeflicient of efficiency of the construction. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Licut LatHes anpD Screw MacuiInes. 

Last Friday evening, February 22, the adjourned 
discussion on the paper on ‘‘ Light Lathes and 
Screw Machines,” by Mr. John Ashford, was 
resumed and concluded before the Institution of 
Mechanical Engineers, Mr. W. H. Maw, President, 
in the chair. 

After the minutes of the previous meeting had 
been read’ and confirmed, the President called 
upon Mr. W. W. Marriner to open the discussion. 
Mr. Marriner said that, by the courtesy of Mr. 
Yarrow, he was able to give the results of the 
experience at their works of the class of tools 
concerning which the paper was written. Several 
years ago Mr. Yarrow had gone to the United 
States, and had been very much impressed with 
the merits of turret and automatic lathes, and had 
purchased several. He(Mr. Marriner) proposed to 
discuss the matter from the point of view of the user. 
At their works the manufacture was very varied, 
and there was very little repetition. The con- 
ditions of torpedo-boats were continually altering, 
and it was lightness and efficiency, rather than 
cheapness of manufacture, which was studied. 
He would divide the small lathes, dealt with in Mr. 
Ashford’s paper, into three classes. First, the 
screw-cutting, sliding, and surfacing lathe ; second, 
the turret lathe; and, third, the full automatic 
lathe. Of the first class they had at Mr. 
Yarrow’s works several good makes, and one of 
these, by Lang, had a bed of’a section which was 
not illustrated in Mr. Ashford’s paper, but for 
which a number of good features were claimed. 
He had brought a full-size drawing to show the 
meeting. A second type of lathe of this first 
class was represented by the Hendey-Norton. The 
multiple feed change gear was a most important 
feature in it. This lathe was excellent for the 
production of small pistons and connecting-rods, 
and for such work it was difficult to beat. The 
speaker supported the author in most of his 
statements regarding the relative. advantages of 
English and American lathes. The English had 
the advantage of taking heavy cuts, but gene- 


-| rally the cut was limited by the strength of the 


job, and not by the strength of the lathe. The 
depreciation was also less on the English lathe, 
but this was a small item compared to wages. The 
American lathe had advantages in regard to the 
multiple feed change. It was not necessary to 
stop the lathe to change the feed. The handles 
were conveniently arranged, the adjustment was 
fine, the back gear was machine-cut, and a finer 
pitch than was usual here. Hence the lathes ran 
smoothly. A small point was the cupboard, 
which was arranged to keep the tools in. This 
was only one example of the way in which Ameri- 


m | cans studied economy by contributing to the con- 


venience of the workmen. He had once been to a 
works to see a machine finish off the ends of screws, 
and he found that it did the job in seven seconds, 
but it took two minutes to put another screw into 
the lathe, because the spanner did not fit. There 
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was one feature in such lathes that might be im- 
proved. He would like to see a good backstay 
moving with the saddle, but it was difficult to 
arrange it so that it should not be in the way. 
However, Loewe, of Berlin, had produced a satis- 
factory one. The second class of lathes were the 
turret lathes. Of these they had, amongst others, 
that manufactured by Messrs. Jones and Lamson. 
It excelled upon such work as spindles and bolts, 
and did not require so high class a mechanic 
to manage it as did an ordinary lathe. He con- 
sidered that no engineer’s shop was complete with- 
out a lathe of this kind. 

In the full automatic lathes they had one by 
Messrs. Herberts, of Coventry, and one by Messrs. 
Pratt and Whitney, working on 1 in. and 4 in. bolts. 
These lathes ran at aconstant speed. It was, how- 
ever, necessary with machines of this class to give 
a good deal of attention to them when they were 
first installed. Alterations were needed to adapt 
them to the quality of tool steel used in the works, 
and also to conciliate the prejudices of the man in 
charge. It was also necessary to have first-class 
men to make and keep in order the various tools. 
The tendency was to take the responsibility from the 
man at the machine, and to put it on to the fore- 
man of the tool department. He would give a 
warning to those of the audience who were thinking 
of buying American lathes. There were some that 
were first class, but there were also many that were 
bad ; and it often happened that the representatives 
of the poor machines were more pushing than those 
of the better makers. It was necessary to be sure 
of the maker. In conclusion, Mr. Yarrow wished 
him to say that he would be glad to show the tools 
which had been mentioned to any person who 
would make a written application for permission to 
examine them at work. 

Mr. P. V. Vernon (Messrs. Herberts, Limited, 
Coventry) said he wished to offer some criticism, 
a part of which might be destructive, but first he 
would like to compliment the author on his ad- 
mirable paper. r. Marriner had said that no 
shop should be without a Jones and Lamson flat- 
turret lathe ; but it was scarcely fair to single out 
one firm for such great commendation. Surely 
there were other firms capable of making lathes as 
good. He would now turn to some of the details 
of the mechanism of lathes as set forth by the 
author. In dealing with the requirements of present- 
day lathes, the author said, ‘‘ when screw-cutting 
or chasing from the lead-screw, one movement 
should suffice to release the screw, and withdraw 
the tool from the work.” This statement of the 
conditions was good as far as it went, but it was 
not complete. It often happened that care was 
needed to make the nut engage with the lead-screw 
at the right place, so that there might not be 
cross-threading. Often the man had to watch for 
a chalk mark coming round in order to catch the 
screw in the right position. He (the speaker) 
thought that for quick work it was necessary to 
engage the nut and the screw instantly, without 
waiting or watching, and that this was best attained 
by the use of removable leaders, each of which is 
some even multiple of the pitch to be cut. On the 
same page the author said, ‘‘ When taper-turning it 
should not be necessary to disturb the alignment 
of the tail stock, or the set of the rest.” There 
were three methods of taper-turning described, 
and another by swivelling the rest had been added 
by Mr. Wicksteed. All except the last had dis- 
advantages. With the compound rest only short 
tapers could be turned, and the feed was not self- 
acting. If the lathe centre was set over, then the 
centre did not bear properly, and the hole wore 
badly. With the compound cross-slide only certain 
tapers could be got, such as the change wheels 
working the two feeds would give. Now, when 
fitting male tapers into female it was necessary to 
have fine adjustment in order to get a good fit. For 
instance, Morse tapers were not uniform. They 
were approximately 1 in 20, but not exactly so, 
and the compound slide would not give the neces- 
sary variations. It appeared to him that the only 
satisfactory method was by the taper bar; with 
that you could do all you wanted. The Grant 
taper-turning lathe had not been mentioned ; in 
that the fast and loose headstocks could be set off 
bodily to the desired taper. It was, however, only 
suitable for special work. 

A little later on in his paper the author said : 
‘‘there should be a suitable means of feeding 
forward the stock when required without undue 


immediately the chuck is released.” This part 
was illustrated in Figs. 57, 58, and 63 (see 
pages 284 and 285 of the present issue), but 
in each case the mechanism was a roller feed, 
which had not all the advantages claimed 
for it. It did not save time. In capstan lathes it 
was quicker to release and feed by hand, for then 
the simultaneous action of the two parts was 
utilised. He would undertake to feed in this way 
quicker than the roller could do it. There was 
another disadvantage with the roller feed—that it 
would not work with the lathe stopped. If a back 
steady was used to support the bar, and was 
tightened on heavy work, the lathe must be stopped 
to release the bar, and must then be started to feed 
it, and in this way time was lost. Much time was 
also lost in adjusting the feed if the bars were 
irregular. Often the roller feed was at the wrong 
end of the spindle. Suppose the spindle was 3 ft. 
long and the bar 7 ft.; then a new bar had to be put 
in to push forward the last 3 ft. of the previous bar. 
The ideal place for the roller feed was just behind 
the chuck. 

In his enumeration of the requirements of 
turret lathes, the author said the turret should 
‘*revolve and locate itself automatically.” This 
was quite true on small lathes, but on large lathes 
the automatic revolution of the turret was a posi- 
tive disadvantage. It often happened that it was 
necessary to go back to a previous tool, but with 
the automatic turret it was then necessary to gu 
through the complete revolution to get at the tool 
needed, whereas with the hand rotation the man 
could go as he liked. 

A little later, in speaking of full automatic screw 
machines, the author said ‘‘the introduction of 
self-opening dies had rendered it unnecessary to 
provide any reversing mechanism.” This was 
evidently written by inadvertence, for the revers- 
ing mechanism was always needed for tapping. 
In Figs. 4 and 5 (see page 252 ante) there were 
engravings of a spindle with ball bearing. Now, 
ball bearings were quite useless for accurate work. 
There must be a space between the balls, and it 
would happen at times that all the balls got to one 
side, and then the spindle was put out of position. 
Balls did excellently well for end thrust if the 
pressure were not too great. In the section of 
the paper dealing with changes of traverse and de- 
scribing Fig. 29, the sentence ‘‘the centres of the 
shaft and spindle are 3%} in. apart,” should read 
‘*33 in. apart.” The Archdale feed, illustrated on 
Fig. 30 (see page 268) would be much better ar- 
ranged if the feeds could be obtained progressively, 
as had been indicated by Mr. Wicksteed. Speak. 
ing generally, a large number of feed gears was not 
an advantage. His firm had turned off a number 
of the speeds from their lathes, as they found that 
the men used the fine gears when they might use 
the coarser ones. In Figs. 39, 40, and 43 (see 
page 269) there were illustrated American aprons 
in which the feed was driven by a spline on the 
feed screw ; the objection to this is that the feed 
must be a function of the feed screw, as the man had 
not time to go to the end of the machine to 
change the feed. The chief defect of the American 
apron was, he considered, the lightness of its parts. 
In a somewhat extensive experience he had noticed 
that the complaints against American aprons were 
always on account of weakness, but never of un- 
handiness. With English lathes the complaints 
were never of weakness, but generally of unhandi- 
ness. In speaking of inclined turret lathes, the 
author said ‘‘ the chasing screw receives its motion 
from the train of gears, illustrated in Fig. 34, 
which may be combined with further change wheels 
to obtain the required number of threads per inch.” 
This was an error ; changes of feed were obtained 
by changing leaders. In regard to the use of re- 
movable leaders it seemed to be often thought that 
they were used to save wear on the screw. This 
was not so, but they saved time ; time was saved 
by engaging the screw without danger of cross- 
threading. 

In speaking of the full automatic screw ma- 
chine, the author said: ‘‘As a rule, two speeds 
only are introduced, one suitable for turning the 
larger sizes, and the other for screwing with a 
die. It is thus evident that if the machine is put 
upon brass of a size smaller than its maximum the 
economy is doubtful.” This statement was not 
correct ; every automatic screw machine had a 
larger range of speed than this—mostly six. Lower 
down on the same page various types of turrets 


turret, it should be said that there was very little 
room in it for tools. Ifa complicated job had to be 
done it was not possible to get into the turret as 
many tools as were necessary for the work. Re- 
ferring to Figs. 89, 90, and 91 of Mr. Ashford’s 
paper, Mr. Vernon said that these figures illus- 
trate an arrangement of cams for an automatic 
machine, and a little further description of them 
would possibly be interesting. In Fig. 91 it will 
be noticed that the first operation is starting. 
This means either coning the end of a bar, or 
centring it, or using a stiff short drill to get a true 
start for the hole, or facing the end, or either of 
these operations combined, the same cam being 
suitable without alteration. The next operation is 
rough turning or drilling, or turning and_ drilling 
at the same time, the drill being carried in the box 
tool. The third operation may be finished turning 
or reaming, or both at once. The fourth operation, 
forming from the cross-slide, a steady peg or steady 
bush being used in the turret, accordingas the work is 
male or female, the form produced depending upon 
the shape of the tool, pod therefore are capable 
of wide variation. The fifth operation, screwing, 
is, of course, also applicable for tapping. The 
sixth operation was cutting off. In conclusion, 
he would like to say how very valuable such 
discussions as the present were to designers of 
tools ; they brought them into contact with users, 
and showed them what it was that was required, 
and how far their productions were from fulfilling 
the needs of manufacturing engineers. 

Mr. Bannister, of Woolwich, said that the Insti- 
tution was greatly indebted to the author, who had 
produced a paper which would long continue to be 
a work of reference in the matter of automatic 
tools. In discussing the relative qualities of flats 
and Y’s on lathe beds, the author had said that 
with a V/-bed gravity, aided in steadying the rest. 
No doubt something was gained from the action of 
gravity. But the more important point was that 
the tool was directly over the Y, and the pressure 
on the tool tended possibly to keep the rest firmly 
fixed on the slides. So complete was this action 
that the rests would work quite well without being 
screwed down. But for very heavy work the Y’s 
did not present sufficient surface, and were apt to 
wear away too rapidly, and then the flat-bed becam«: 
more suitable. e would summarise this point by 
saying that flat-beds were the right construction 
for heavy cutting and Y-beds for light cutting. 

The author had not stated what was the limita- 
tion of the full automatic machine. For his part 
he thought that a diameter of 24 in. came very 
close to the limit at which it was economical to 
work with such tools. From among the objects 
which were exhibited on the table he selected a 
small shell as a representative object for produc- 
tion on an automatic lathe, because it involved 
very little waste. It was only where the ogival 
head was turned down that there was much cut- 
ting. He took up another object, which was a 
= with a very large flat head, and showed 
that as an example of work which could not be 
economically performed on the automatic machine. 
He wondered how it was that the author had not 
referred to the magazine hopper feed machine. 
This was most economical for some classes of work, 
and filled a purpose which the automatic machine 
could not satisfy. In the early part of the 
paper (see page 251 ante) there was a refer- 
ence to the self-centring chuck. Now, in a 
capstan lathe such a chuck must have a wide range 
of grip, in order to deal with all classes of work ; 
but for the automatic lathe the case was different. 
It was questionable whether it was good eco- 
nomy to turn black bars in a full automatic lathe, 
and eae) it was better to use drawn rods, 
for then the chuck needed only a very short grip. 
With regard to drawn rod, however, he would give 
a word of caution. The action of drawing increased 
the tensile strength, but at the same time it de- 
creased the elongation, and there was a risk in 
using objects made from such rod for purposes in 
which they would be exposed to severe ae surest 
For instance, it was not wise to make the bolts of 
gun carriages in this way, because the heads might 
jar off. Later on in the paper there was a reference 
to tool-holders, and it was said that the tool ought 
to be adjusted vertically. In Fig. 50 (see p e 281) 
there was an illustration of a rest and’a tool-holder, in 
which the tool was held by set-screws which jammed 
it on the side. The makers claimed that it was possi- 
ble by this construction to get vertical adjustment of 








loss of time, and it should come into action 


were discussed. In relation to the mitrailleuse 


the tool without the use of packing. At the Ordnance 
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THE SOUTHERN 
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| RE insect inal 
Factory at Woolwich they had met with a difficulty 
in American machines in consequence of the pulleys 
being supplied without bronze bushes. When first 
they were set to work they were very apt to seize 
and give trouble. The representative of the 
makers said that all that was necessary was to oil 
them plentifully and let them run, and then in a 
short time they would acquire a glazed surface, 
which would wear for years without trouble. He 
thought, however, that it would be better if they 
were bushed, because sooner or later they would 
have to be, and he was not certain that the bosses 
were large enough to allow of being bored out 
again. He would call attention to a piece of work 
he had brought tothe meeting. It was the pipe 
box of an artillery wheel, and it was made in three 
pieces, two flanges and a pipe, on a No. 6 Herbert 
lathe. The time occupied in its manufacture was 

















(For Description, see Page 267.) 


RAILWAY OF FRANCE AT THE PARIS EXHIBITION. 























Ss 
ZN 
aN 
ELAN 
aN 











































































g 





yy 
= 


SSS 
Y 


Wy 
f he 
SSS a) 
ZA: ZG 








E18 


ma 





rae! 














== = 
mm. 


—a Ny 





q 


SSSA SSS SOS OS 





} 
it 
45 wane BY 
— cad 











Z 












































SN 


SY KG 


S 
N 
N 
¥ 
























32 minutes, while formerly, when made on an ordi- 
nary lathe, it required 3 hours. This showed the 
very great economy which resulted from the use of 
more modern tools. 

Mr. W. Deakin (Messrs. H. W. Ward and Co., 
Birmingham) said that the author had had a very 
difficult task to select his illustrations and subjects 
in such a way as not to appear to give undue 
prominence to any particular maker, and he had 
carried it out with much success. For his part, he 
wanted to say a few words in defence of the Eng- 
lish lathes. They had many enemies and very few 


friends, as far as one could judge from what had 
been heard at those meetings. Nevertheless, these 
lathes had been designed with very great care and 
skill, and if one examined them critically it was 
possible to see that they were eminently well 
adapted for the purpose for which they were 
















































































originally intended. For instance, if one con- 
sidered the saddle and tool rest, it was plain that 
they had advantages over American practice in re- 
spect of the way that the tool was held for screw cut- 
ting. For cutting up to a shoulder, for turning down 
collars, and for such-like work it was better to put 
the tool square after the English method, and not 
at an angle, according to the American method. 
The slide rest, again, was a feature of English prac- 
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tice of which he felt proud. It must be remem- 
bered that the English lathe was not a specialised 
tool. It was made to do all sorts of work which 
might come into a shop, and there must be nothing 
which it could not effect. This, of course, was 
quite the opposite to what was intended in the con- 
struction of a special tool. For instance, the slide 
rest would produce certain kinds of tapers which 
the special tool was not capable of undertaking. 
When obtuse tapers were wanted the rest could be 
swung round and the taper produced as easily as if 
it were ordinary surfacing. Very often slight ad- 
justments were wanted in order to make parts fit 
together accurately, and these could not be made 
satisfactorily in an American lathe. For instance, 
when cutting screws with coarse pitches it was very 
unsatisfactory to cram the tool into the metal after 
the American fashion, and the only way to get a 
good finish on the work was to cut first one 
side of the thread and then the other, and to 
do this it. was necessary to have a slide rest of 
the English construction. The rack and pinion 
method of moving the saddle was one that never 
gave any trouble to the man, and he could also be 
perfectly certain of getting the saddle back without 
any delay. The gear-down method in the American 
lathes was all right for short distances ; but it was 
not applicable to long beds. For instance, it was 
not possible to cut coarse screw threads with a 
gear-down saddle economically. There was too 
much time lost in getting back to the other end of 
the screw after each cut. After all, English de- 
signers did know something about rapid production. 
Another point which was worthy of admiration 
was the position of the guide screw in the Whit- 
worth lathe. It was in the right place in the centre 
of the bed, and when placed in any other position 
an excellent practice was departed from. No 
one would think of attaching a rope to the side 
of a cart when he wanted to pull it along. 
He would naturally put it in the middle. 
Turning now to the question of lathe beds, he 
would point out to the meeting that the form of 
the bed depended very much on the purpose of the 
lathe, and that there was no form which was best 
for all kinds of machines. There was something 
to be said in favour of Y’s, although there was a 
disadvantage in their case from the fact that the 
area was insufficient, and the material of which 
they were made was seldom good enough. 











There were many differences of opinion among 
users in connection with the details of flat turret 
lathes. The principal one probably was connected 
with the revolving of.the turret. Was it easier to 
do this automatically, or to do it by hand? Per- 
sonally he favoured the automatic method. When 
one thought of how often the turret had to be moved, 
and of its weight, it was impossible not to see that 
to do it by hand must be very fatiguing to the man. 
The last point of detail to which he would refer 
was the roller feed. It had some advantages and 
some disadvantages, but he thought that the former 
were in the preponderance. Of course it was all a 
question of time. The man had to open his chuck 
with one hand, and probably he could feed up the 
bar with the other hand at the same time, but not 
with the rapidity that the roller feed would do it. 
He thought he might take up a challenge which 
had been thrown out on this point, and undertake 
to himself work a lathe. fitted with a roller feed in 
competition with one not so fitted, and get more work 
out of it than was got out of the other. In conclu- 
sion, he would say that modern types of lathes were 
great labour-saving machines, and he thought that 
all tool-makers would have learnt a great deal from 
the present discussion, which showed them not 
only what was being done by their rival manufac- 
turers, but also what were the needs of the users. 
In regard to what had been called the ‘‘inertia” 
of the English toolmakers, he would like to make 
one observation. It was only a very few years ago 
that it was quite impossible for a toolmaker to 
venture to give to a manufacturing engineer any 
advice as to how his work should be done. Advice 
of that kind was fiercely resented, and manufac- 
turers maintained very great secrecy as to the pur- 
poses for which they wanted to use their tools. 
They came to buy a lathe of some particular size, 
and the toolmaker had no idea, and no means of 
getting to know, the purpose for which that tool 
was to be used. The American toolmakers had, 
however, been able to educate the engineers 
beyond this point, and now manufacturers seem 
to have the idea that they could do nothing unless 
the Americans told them how to set about it. He 
would suggest to them that they should try a little 
English advice. 

Mr. Schonheyder said that he had not hada large 
experience with automatic tools; but some little 
time ago, when wanting a machine for turning up 








gunmetal rods, he selected, after considerable in- 
quiry, what was called the Swedish lathe. He did 
not see that referred to in the paper, and he should 
be glad if the author could tell them something more 
about it—who was its inventor, and how it came to 
be so called? That lathe would turn material to 
any shape with a very simple adjustment. All that 
was necessary was to fix a template on the back of 
the lathe, and along this template there travelled 
a pointed guide fixed to the slide rest, moving the 
rest in and out as required. The tool was the 
same shape as the pointer, and the result was that 
the work was a perfect copy of the template. The 
tool was ground out of round steel, and was very 
cheap. There were two classes of lathe, the one 
he had just described, and that for which special 
tools had to be ground exactly to the desired shape. 
These latter were; of course, much more expensive 
of the two. He would point out to young designers 
one thing to be aveldiek tn the illustrations in the 
paper. He referred to the small screws for ad- 
justing tools to their proper position. These screws 
were made with a notch cut into them, and had to 
be turned by a screw-driver. Now, this was avery 
bad design. The screws ought to have had square 
heads, and to have been turned by a wrench with 
a long lever, so that fine adjustments would have 
been possible. 

Mr. T. 8S. Bentley remarked that of the various 
forms and lathe beds illustrated, there were two 
types, English and American, each of which 
had its own advantages. This was proved by the 
adoption of them both on a large scale. ere 
destructive criticism of either form led to no- 
where: it was always necessary to look at the object 
aimed at by a designer in order to appreciate 
his work properly. Design was always a matter of 
compromise, and every element in a compromise 
lent itself to criticism unless one kept in mind the 
ultimate result which was to be obtained by the 
combination of the variouselements. For instance, 
a cutting tool removes so much metal in a given 
time in either of two ways. It might take a very 
heavy cut at a very moderate speed, or it might 
take a light cut at a quick speed. It depended 


partly on the work to be done, but within certain 
limits either method could generally be followed. 
In England the tendency was towards heavy 
feeds, while in America they preferred light cuts 
It was this difference which 


and high speeds. 
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explained the different constructions of lathe beds 
in the two countries. The English bed with 
its flat top afforded great strength and rigidity, 
and would stand heavy cutting. In the same way 
the solid spindle, coarse gearing, compound slide- 
rest, and double tool-clamp, were all justified by 
the designer’s intention to work with heavy cuts. 
In the American lathe the raised Y’s, the lighter 
running carriage, the hollow light spindle, the fine 
gear with its cut teeth, the easily-adjusted clamp, 
all show that the designer was thinking of enabling 
the man to make light cuts at high speeds, and was 
studying his convenience in order to enable him to 
work rapidly. He would now turn to the ques- 
tion of durability ; but the meaning of the word 
depended very much upon the views of the person 
using it. There were plenty of English lathes 
twenty to thirty years old, and these were doing 
their work to all appearance satisfactorily ; but 
when one came to look into them one generally 
found the man in charge knew all their weaknesses, 
and had to humour them a good deal in order to 
turn out a satisfactory job. The V-guide edge 
from its form had a tendency to wear, because the 
lead-screw put a cross-binding action upon the 
saddle. The result was that the tool no longer 
moved parallel to the axis of the lathe, and the 
error was doubled on the work. In cutting, 
therefore, the man had to keep constantly measur- 
ing by means of callipers and adjusting his tool in 
order to keep his work parallel. This sort of 
thing was not cheap, and neither was it business. 
The lathe might be durable, but it certainly did 
not pay as a manufacturing appliance to work it 
under those conditions. In the American form of 
bed, the Y’s favoured the probability of the tool 
being kept in alignment. The wear upon them 
was baw vertical, and the error on the work 
caused by this wear was exceedingly small, since 
the tool moved downwards and not inwards or 
outwards. The extreme handiness of the American 
lathe during the period of its life more than counter- 
balanced the advantages of the heavy cut of which 
the English lathe was capable. It must always 
be remembered that a lathe must be used in the 
way the designer intended, and it was not wise to 
try and adapt old tools to new methods of manu- 
facture. The danger of cross-threading in screw 
cutting had been alluded to. This point was got 
over excellently well in the Hendey-Norton lathe, 
for when the tool came to the end of its cut, the 
lead-screw was brought to rest, and kept so while 
the carriage was being run back and the nut 
replaced. 

Mr. Roundthwaite promised to be very brief. 
He said that the type of machine to be adopted in 
a works was a question of shop management. Now 
in most shops there were a large number of appren- 
tices. He himself in his young days had been one 
of sixty to eighty, and these boys did a great amount 
of work, and were gradually moved from machine 
to machine until they had been through the series. 
He would like to ask whether it would always be 
economical to put these very highly expensive 
automatic machines in the hands of boys, and if 
they were not to be put under their care, how were 
the boys to be trained? He saw an objection to 
the use of V slides on lathe beds, because they 
were so liable to be dinted, and then it was an 
expensive matter to file them up again. 

Mr. Oscar Harmer (Herberts, Limited) said that 
he had been very interested in the paper before the 
meeting. But there wasalways a danger that when 
communications of this kind dealt with the pro- 
ducts of a number of manufacturers, that criticism 
might degenerate into a wrangle as to the relative 
advantages of different machines. Now, that was 
very unprofitable, and was not the right way of 
looking at the matter. The value of a machine did 
not lie in its particular arrangements, but in the 
amount of work which it would turn out for a given 
expense. He remembered once when he was young 
going to a manufacturer in America to try and ob- 
tain an order for the equipment of a factory with 
machinery. He began * expatiating on the 
merits of the machines he had to sell, when the 
manufacturer stopped him and said : ‘‘ Tell me how 
much it will cost by your machines to turn out so 
many thousands of the things I make ; then I will 
reckon up what it would pay me to invest in this 
way, and we shall be in a position to trade.” That 


represented the attitude of the business man, who 
always wanted to know how much money the ma- 
chine would earn, and cared very little as to how it 
was made. 


Of course, as a previous speaker 








had said, there were a few people who wanted 
to keep their affairs secret, but they were 
getting smaller in number and would soon be 
extinct. At the previous meeting Mr. Wicksteed 
had criticised the feed motions illustrated in the 
paper. Now it must always be remembered that 
what they wanted was not the thing which was per- 
fect, but that which was good enough. For in- 
stance, Lang’s handle feed was introduced many 
years ago, and while it did what was required of it, 
and was cheap, it would remain as a standard 
article. The author had said that just as the mill- 
ing machine was taking the place of the slotting and 
the planing machine, so the turret lathe was over- 
taking and ousting all other kinds of lathes. To 
this statement respecting the advance of milling 
ractice Mr. Wicksteed had taken exception, and 
had quoted an extreme case, that of machining 
heavy marine crank webs; but he (Mr. Harmer) 
might mention that in the United States there 
were factories which he knew which were build- 
ing six milling machines a day, but he was 
quite certain that one could not find in America 
a single manufacturer who was making six 
slotting machines a week. He was disappointed 
that Mr. Donaldson, when he spoke at the pre- 
vious meeting, had not told them more of his experi- 
ence at Woolwich Arsenal and at Enfield. Eighteen 
years ago he, the speaker, when at Hartford, Con- 
necticut, had sent to the Enfield factory a number 
of tools, and they were there running to-day. He 
imagined that they had given satisfaction to Mr. 
Donaldson, for some more of the same class had 
lately been erected at the Royal Arsenal. 

With regard to Mr. Deakin’s challenge in con- 
nection with roller feeds, he was quite ready to 
undertake to prove that Mr. Deakin was entirely 
wrong, and he would show him that the roller 
feed was not only an inconvenient appliance, but 
also that it did not save time. If it did not do the 
latter, it had no right to be put upon a machine. 
He quite admitted that it was possible to feed a 
bar more rapidly by the rollers; but the difti- 
culty was to stop it at the right time. He had seen 
a bar fed forward so carelessly as to knock the 
saddle off the bed. The author, in speaking of 
the lathe shown by Fig. 64 of the author’s 
paper, commended it because it had forty rates 
of feed. Now, he considered this was no cause 
of commendation whatever. He maintained that 
three rates of feed were ample for that kind 
of machine, and why, then, should it have 
forty? His firm were taking off the finer feeds 
from their machines, because they found that the 
men were apt to make use of them when there was 
no occasion. He would tell the meeting something 
of the history of the turret lathe. Twenty-eightyears 
ago it was invented by a Swiss at Zurich. It was 
of the type now called the Mitrailleuse, and was 
taken by the inventor to the United States. When 
set to work, however, it failed structurally because 
of the turret slide sliding over the lock bolt, 
and it also failed in use because there was not 
sufficient room to get in large enough tools. 
The Swiss went back home and set to work to 
overcome the difficulties. He put the axis of the 
turret across the lathe bed, and the turret became 
a big wheel with radial tools. That arrange- 
ment failed because the power applied to the 
head forced the turret away from its seat. This 
second disaster broke the inventor, and his 
— fell into the hands of a toolmaker named 

bins, at Yonkers. This man re-designed the 
lathe and put the tools vertically, so that the 


load forced the turret on to the lock bolt, and! 
the whole power of the lathe had to be taken | 
care of, and supported by, that bolt ; but he never | 


saw a good job done by a lathe of this kind. 
These lathes had recently been re-introduced by 
those who did not know the history of the subject. 
The multiple spindle automatic lathe had also been 
brought out as a novelty again, although he had 
built them in Scotland years ago, not with four 
spindles, as at present, but with seven. There 
were twelve working at Pittsburg which he had 
made, and now people brought them out as a new 
invention. It made a man weary to see such things 
done by people who were quite ignorant of the 
history of the business in which they were en- 
gaged. 

Mr. Orcutt, when he mounted the platform, was 
warned by the President that the hour was getting 
late, and, therefore, his remarks could only be 
brief. He said that the centres used in English 
lathes were turned to an angle of 90 deg., whereas 





those in American lathes were turned to 60 deg. 
This seemed a very small matter, but those 
who had made the test had found that it was 
possible to get from 10 to 20 per cent. more work 
from the finer centres. The audience before him was 
composed, he believed, principally of users of 
machines, and in the paper they would find a 
catechism which the author had prepared to assist 
them in selecting lathes for different kinds of 
work. There were, however, several kinds of 
machines not mentioned in the paper. The Gis- 
holt type of lathe was the right one for treating 
heavy castings. For some purposes the small 
automatic lathe was well adapted to take the place 
of the turret lathe, as it was both simple and in- 
expensive for small work without any threads. 
The vertical turret machine also had not been 
mentioned. This was a lathe placed on end, and 
was very useful in cases where rapidity and speed 
were essential. At the Paris Exhibition there was 
shown a new form of lathe designed for very heavy 
turret work. It had a large turret, and on this 
were placed a number of smaller turrets, each 
fitted with its own tools. Probably most of the 
members had seen the Taylor-White tool steel at 
the Paris Exhibition. That would create quite a 
revolution in the machines and methods of manu- 
facture, for whereas with ordinary steel a cutting 
speed of 30 ft. to 40 ft. a minute was considered 
high, the Taylor-White steel could be run up to 
150 ft. a minute. This vpened quite a new vista 
of possibilities to lathemakers. 

At the conclusion of Mr. Orcutt’s remarks, the 
President rose and said that the time available for 
the discussion was expended, but that, excellent 
as the discussion had been, the numerous debat- 
able points raised by Mr. Ashford’s very interest- 
ing and suggestive paper had been by no means 
exhausted. This being so he hoped that any member 
who had not had the opportunity of speaking, but 
who had any information or criticism to lay before 
the Institution, would communicate his remarks in 
writing to the Secretary, so that they might be 
printed in the Proceedings. The President added 
that the Institution was greatly indebted to manu- 
facturers for supplying the machines and samples 
of work which were then on view, and he asked the 
members to pass a vote of thanks to these manufac- 
turers for their kindness. This was accordingly 
done by acclamation. 

Mr. Ashford then rose to reply. He said that 
the main object in writing the paper was to provoke 
discussion, and to gather into a focus the views of 
both users and manufacturers, and he thought that 
this end had been very fully achieved. It was too 
late toreply to all the criticisms which had been 
advanced, but he would consider them carefully 
and would write his reply to be printed in the Pro- 
ceedings. Some of the criticisms advanced on the 
previous occasion had been answered on that 
evening. For instance, Mr. Wicksteed had said 
that the illustration Fig. 45, which appeared in 
the paper (see page 281 of the present issue), 
must have been taken from a text-book twenty 
years old. He thought that Mr. Wicksteed could 
searcely have realised what he was saying. All 
the engravings in his paper represented present- 
day practice, and were all drawn to scale. The 
particular arrangement Mr. Wicksteed criticised 
was made less than three years ago. It was 
introduced for the purpose of comparing two 
methods of fixing the loose head in a lathe, and to 
show the advantages of having no loose spanner. 
Mr. Wicksteed objected to it because the bolt was 
in the middle of the headstock, and not at the 
front. One point had not been discussed, and 
that was the method of locking the head in the 
loose slide. Many methods of locking threw the 
back centre out of position, and this evil grew worse 
as the slide wore. Some persons considered it de- 
sirable that the loose head should be so constructed 
that the centre should not be thrown out of posi- 
tion when it was locked. He thought, however, 
that the centre should not be able to get out of 
position at all. It did not do to depend upon the 
carefulness of the man in charge, as he was not 
always careful. He would not, however, pursue 
these criticisms any further, but would conclude 
by thanking the members for the very cordial re- 
ception which they had given him. 

e meeting then adjourned, it being announced 
that the next meeting would be held on March 15, 
when a paper on ‘‘ Combined Trolley and Conduit 
Tramway Systems,” by Mr. A. N. Connett, of 
London, would be read. 
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FRENCH ROLLING STOCK AT THE PARIS 
EXHIBITION. 


Tue EXHIBITS OF THE SOUTHERN RAILWAY OF 
FRANCE. 


In addition to specimens of its rolling stock the 
Southern Railway of France exhibited at Paris 
some special apparatus, an account of which may be 
of interest to our readers. In the first place, there 
was a speed regulator and controller devised by MM. 
Gouzin and Bleys, who belong to the staff of the com- 
pany, and an electric train staff changing device, due 
to M. Chassin, one of the company’s principal en- 
gineers, and which was shown at work in the gal- 
leries of the Champ de Mars. 

Speed regulators which shut off steam and put on the 
brakes, when the speed exceeded a certain limit, were, 
we may remind our readers, fitted to steam tram engines 
years ago, but our own experience is that in a very 
short time such apparatus was disconnected by the 
driver, and this practice was winked at, if not 
positively encouraged, by the management. The re- 
gulator exhibited at Paris was, however, of a more 
ambitious character, and is intended for use on railway 
trains circulating on light lines on which high speeds 
may at certain points prove a source of danger. Our 
illustrations on page 264 represent, Figs. 1 to 5, the 
controller in its simplest form, and in Figs. 6 to 9, 
a more highly developed arrangement fitted with 
an autographic speed register, and also with means 
of adjusting the speed at which the apparatus shall 
apply the brakes. —e the simpler form, we have 
it represented in longitudinal section in Fig. 1. As 
will be seen, it consists essentially of a spring-loaded 
piston working fluid tight in a cylinder }, and con- 
nected by a rod with a series of piston valves above it. 
The spring pressure can be adjusted through a con- 
siderable range at will by means of the screwed sleeve c. 
In the position represented it will be seen that the 
piston is at the lowest point of its stroke, and that in 
this position there is free communication between the 
pipes d and ¢, whilst the uppermost of the three piston 
valves blocks the way between the pipes fand g. The 
pipe c is connected to the main air receiver of the West- 
inghouse air brake, whilst the nM d leads to the train 
pipe, all the supply of air which accordingly passes 
through the apparatus. The pipe,f, as indicated in the 
diagrammatic view, Fig. 4, is connected up to the train 
pipe «, whilst g, on the other hand, is an opening to 
exhaust. Hence, if the piston rises beyond a certain 
limit, it will first shut off the air supply to the train 
pipe by means of the bottom piston valve, and at the 
same time by the simultaneous movement of the top- 
most piston past the upper row of ports, open a passage 
between / and g, thus releasing the pressure on the train 
pipe, and causing the brakes to g° on. Asection through 
the valve casing is represented in Fig. 2. The rise of 
the piston a, and consequent operation of the regulator, 
is controlled by connecting it to the discharge pipe of 
a small centrifugal pump, represented by ¢ in Fig. 4, 
and in section in Fig. 5. This pump is driven by 
suitable gearing from one of the axles of the engine, 
and, as the speed of the train increases, so does that 
of the pump, and consequently the pressure under- 
neath the piston a, and on this increasing beyond 
a certain limit the brakes are applied as already 
explained. When the speed has been reduced below 
the limit set, the descent of the piston a again 
opens a way between the main air receiver and 
the train pipe. The apparatus can be applied with- 
out modification to trains fitted either with auto- 
matic or “‘straight” vacuum brakes. In the latter 
case, the pipe f does not connect to the train 
pipe d@, but as indicated by the dotted lines to the 
steam supply ; whilst g leads to the ejector ; e, on the 
other hand, in this case connects the train pipe d with 
the outer air. With this arrangement the rise of the 
piston closes the passage between d and e, and at 
the same time lets steam from f into the ejector 
through y. A vacuum is thus produced in the train 
pipe, and the brakes applied. The descent of the 
piston shuts off steam from the ejector and destroys 
the vacuum in the train pipe by opening a communi- 
cation between e and d. 

When the controller is to be applied to a stationary 
engine an auxiliary cylinder / is fitted, as shown in 
Fig. 3. The piston-rod of this cylinder is connected 
either to a brake or to the steam valve. The pipe con- 
nections are clearly indicated, f being connected to the 
steam supply, ¢ to the exhaust, and g and d both to the 
bottom of the auxiliary cylinder. When the controller 
piston is at the bottom of its stroke, the bottom of 
cylinder h is open to exhaust through d and e. When, 
however, the controller piston is raised, steam flows 
from f through g, and raises the auxiliary piston work- 
ing in h, thereby applying a brake or shutting off steam 
from the prime motor. 

A further development of this controller is repre- 
sented in Figs. 6 and 7. The upper part of the appa- 
ratus containing the valves is unchanged, and the 
connections of the ports /, g, d, and e are precisely the 
Same as on the simpler apparatus already described. 


Means are, however, provided for readily altering 
the compression of the spring on the main piston a, 
and consequently the _ at which the brakes are 
brought into action. This is accomplished by fitting 
the sleeve c with a crosshead, through which passes a 
screw k, rotated by bevel gearing from the hand- 
wheel/, An indicator, fitted to the handwheel shaft, 
shows the speed limit for which the apparatus is set. 
The other modifications are in the nature of precautions 
against a breakdown of the centrifugal pump i. This 
pump is supplied from a reservoir 7, to which is also 
connected the suction of a plunger pump 0, driven by 
some reciprocating part of the locomotive. The dis- 
charge from this pump is led into a small reservoir p, 
from which two outlets are provided, the one through 
a spring-loaded valve g, and the other by a pipe lead- 
ing to the port 7, which thus admits the water between 
the two pistons shown, one of which it will be seen is 
much larger than the other, so that there is conse- 
quently an unbalanced pressure, tending to force all 
the piston valves down. The water which enters 
through ¢ escapes back to the reservoir n, through 
either the port s or the port?, according to the posi- 
tion of the string of piston valves. When the centri- 
fugal ag tis working properly, the action of the 
controller is precisely the same as has been alread 
described in the case of the simple form. Should, 
however, this pump break down, the pressure below 
a being relieved, the whole string of valves will 
descend till the piston a occupies the position shown 
in the engraving. It is not, it will be seen, resting on 
the bottom of its cylinder, but is supported by springs 
u from a sleeve, moving in guides, and the downward 
travel of which is limited by nuts. By compressing 
the springs « the piston can be forced down to the 
bottom of its cylinder, and this is what happens, 
if the speed becomes excessive after the breakdown of 
the centrifugal pump 7. In short, the reciprocating 
pump o is continually forcing water through the pipe 
r, and if its speed rises beyond a certain limit this 
discharge through ¢ becomes greater than can escape 
back to the tank through s. There is then an un- 
balanced pressure tending to force down the string of 

iston valves until a comes into contact with the 
ottom of its cylinder. A glance at the figure will 
show that in this position communication between e¢ 
and d is closed, whilst a passage between /f and g is 
opened, so that the brakes are applied just as if the 
lower piston d had been raised by the centrifugal 
pump. In Fig. 7 @ recorder is shown fitted above the 
controller. Further details of this recorder are shown 
in Figs. 8and 9. The paper on which the record is 
made runs from the drum wu on to the drum 1, Figs. 8 
and 9, being passed forward by a couple of feed rollers 
driven by clockwork, and clearly shown in Fig. 9. 
This clockwork also rotates a small four lobed cam 
marked w in Fig. 9, and this cam causes a point on 
the lever x to make a prick on the moving paper every 
minute, thus marking on this paper a record of the 
time. A rod y, Fig. 7, is connected below to 
the crosshead of the speed adjuster, Fig. 6. At 
its top it is provided with a style which marks 
on the travelling paper the speed for which 
the controller is set, and thus provides a check on 
the engine driver so that he cannot surreptitiously 
raise the speed at which the controller comes into 
action. Finally, an arm z, Fig. 7, is mounted on the 
top of the valve rod as shown, and moves up with 
the valves. Above, it will be seen a bell crank, the 
outer end of which is struck by the arm z whenever 
the controller comes into action. A point, carried 
at the end of the arm of this bell crank, then makes 
a mark on the moving paper. In Fig. 10 is given 
a diagrammatic sketch of this recorder as applied to 
a locomotive. 

The staff apparatus of M. Chassin is evidence that 
the use of the staff system pure and simple has given 
rise to the same inconveniences on the Continent 
as here. As originally planned, to each section of 
track between two stations on a single line of rail- 
way, there corresponded a single staff, the possession 
of which gave a driver a right of way over the section, 
and without which he had no right to proceed. 
Whilst this plan gave ample security to the trains, 
it often areal serious delays in working the 
line, since it was not possible to send two trains 
in succession over the section until the staff 
taken on by the first of these trains had been 
brought back by a return train or by a light engine. 
Several plans were devised to get over this difficulty, 
one of the most ingenious of which is that employed 
on the London and North- Western line. y its 
use any number of trains up to a dozen, say, may 
on occasion be sent in the same direction over the 
same section of single line, each of which carries a staff 
giving right of way over the section. The staff maga- 
zines at each end of the section are, however, so inter- 
locked that it is impossible for more than one staff out 
of the total to be out of the magazines at one time, and 
this interlocking is effected by the use of two electrical 
wires only. M. Chassin has solved the problem in a 


Fig. 11 is intended for the reception of four staves, and 
there are consequently four wires between the chang- 
ing stations, plus a common return wire. The staff 
apparatus consists of a box, having in this case four 
warded holes on its front face. To each hole corre- 
sponds a staff, which, owing to the wards, can be in- 
serted in that hole only. The box at each station is 
shown both in front view and in section, being lettered 
in the one case a, and in the other b. The staves are 
marked respectively c, d,¢, f. Behind the holes in the 
front of the apparatus is a link g, also pierced with 
holes. The staves, when in place, pass through the 
holes in these links, and their ends then depress certain 
contact pieces at the back, which, however, are diffi- 
cult to distinguish on the small scale of the draw- 
ings. On the one side these contact pieces are con- 
nected to a common line wire; whilst on the other 
side, each contact is connected by a special wire with 
its corresponding contact at the far station. Hence, 
when any staff is out of position, a current can flow 
through the corresponding contact to the next station, 
and back by the common line wire. Replacing a staff 
at either station depresses the contact piece, and breaks 
that particular circuit. The current from the line 
wire passes through the electromagnets / at the re- 
spective stations. Under these conditions the links g 
are pulled down, and catching the notches cut in the 
staves locks these in position, so that no staff can 
be withdrawn so long as a current flows in the line 
wire; and, as already explained, this is the case 
whenever a staff is not in its corresponding hole at 
one station or the other. It will be seen that there is 
a second groove on the staves. These serve to receive 
the locking plates shown on the front of the boxes, 
and marked j, and so provide an additional safeguard 
against mistake. As soon as a staff is placed in 
its box it is secured there by one of these locking 
plates, which in turn is then padlocked by the station- 
master. This position of the plate 'is indicated by the 
uppermost of the locking plates of the box a. If a 
staff is required, the station-master telephones & to the 
next station, and receives an acceptance of the train, 
unlocks the plate j, and lifts it clear as shown in the 
case of the second plate in the diagram. The staff 
is then withdrawn, and the electric lock coming con- 
sequently into play, none of the remaining staves can 
be removed at either station till this staff has been 
returned to the box a or the box b. To prevent tam- 
pering with the mechanism, however, the locking 
plate 7 is moved down and padlocked in the position 
indicated by the lowest of these plates, in which it will 
be seen it completely shields its hole. 





15-TON LOCOMOTIVE STEEL WORKS 
CRANE, 

WE illustrate on page 257 a locomotive steam crane, 
constructed by the Bedford Engineering Company, 
Bedford, to the order of the Leeds Forge Company, 
Limited, and intended to handle loads of 15 tons 
at a radius of 15 ft. lifted, slewed and travelled upon 
a gauge of 4 ft. 84in. The whole of the gearing is of 
steel, the hoisting motion being fitted with two speeds, 
whilst for loads up to 8 tons the snatch-block may be 
dispensed with, and two higher speeds are then avail- 
able. The hoisting barrel, which is bolted to the main 
hoisting wheel, has turned grooves for the chain. 
The snatch-block hook is fitted with ball bearings, 
and all chain sheaves are of steel. The travelling 
motion is worked by a shaft passing through the 
centre post, and is reversible, so that it may be used 
in conjunction with the other motions. The axles are 
of forged steel, 8} in. in diameter, and are fitted with 
steel tyred travelling wheels 3 ft. in diameter. Slew- 
ing is performed by means of double cone clutches 
operated by a compound lever, and is rendered re- 
markably easy owing to the introduction of roller 
bearings, around the top of the post in conjunction 
with the four ordinary anti-friction path rollers. 
The engines are of the makers’ usual type, fitted with 
hardened steel reversing motions and metallic packin 
to all glands. The boiler is of mild steel, 9 ft. hi 
by 4 ft. 6in. in diameter, giving an ample supply 
of steam for constant work. It is fed by a pair 
of injectors from the feed tank below the boiler which 
has a capacity of about 280 gallons. Both the barrel 
and second motion shafts are fixed, and together with 
the top transome and revolving bed (the front and 
rear transomes of which are built of steel plate and 
angles), constitute most efficient stays, and care has 
been taken to avoid ‘‘ binding” at the bearings when 
dealing with the maximum load. 

The crane, will lift its maximum load at 35 ft. 

r minute, and with this load suspended, will slew 
our revolutions per minute and travel at the rate 
of five miles per hour. In order to ascertain the 
backward stability, a test was made by breaking 
a § in. chain sling attached to the hook (equivalent to 
dropping a | of 12 tons) whilst the crane was 
at right angles to the track, and it was found that 
upon breaking the sling, the rear of the tank = 

e 





different manner, and with his apparatus a wire is 





used for ev ry staff. The apparatus illustrated in 





only sprung ;; in. below its normal position. 
total weight of the crane is 50 tone, 
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LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 
(For Description, see Page 281.) 


Fig. 29. 


CHANGE FEED MOTION(LANG) 
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Fig. 30. 
-—> CHANGE FEED MOTION(ARCHDALE) 
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Fie. 31. CHance-WuHeErL Feep-Gear (HEenpey-Norron). 











Fic. 32. Roiter-Cuain Feep-Gear. 


Fig.54 . FEED CHANGE GEAR(HERBERT) 
































Fic. 35. Inrertor or Gear-Box (HERBERT). 
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Sourn Arrican Coat.—A valuable discovery of coal 
| has been made north of the Gambia. 


Prrsonat.— Mr. Arthur Koppel has removed his 
offices to 27, Clement’s-lane, London, E.C.—The offices 
of the Electric Welding Company, Limited, have been 
removed from 21, Hindon-street, Pimlico, to 28, Basing- 
hall-street, E.C., and the department for jobbing work 
has been transferred to Messrs. Smith, Parfrey, and Co, 

| 141, Buckingham Palace-road, S.W.—Mr. Joseph Seward 
Ruston has been appointed chairman in the place of the 
late Colonel George Morland Hutton, C.B., and Mr. 
Alfred Edward Tylor, deputy chairman, of Messrs. 
Ruston, Proctor, and Co., Limited, of Lincoln. —Sir 

John Wolfe-Barry has resigned his position as consult- 

be 4 - flor , 

| ing engineer to the Metropolitan District Railway Com- 

| pany.—Mr. William I. Taylor, M.I. Mech. E., 50, Fen- 











church-street, London representative for Messrs. Clarke, 
Chapman, and Co., Limited, Gateshead, has been ap- 
_ pointed director of the Company. 
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LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 
(For Description, see Page 281.) 


Heaosrock & Cuance-Gear (Looce & Suiprey). 





ug. 37. Fig.38, Heavsrock, SECTION SHOWING Guance-Gear. 
Auxicary CHANGE-GEARS. 
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Fic. 39. Inrerton or APRON, FITTED TO SLIDING AND ScreEw-CUTTING Fic. 41. Reversinc Gear ror AUTOMATIC TRAVERSE 
LatHe (HEenpEy-Norron). (HenpeEy-Norron). 
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Fic. 40. Inrerton or APRON FITTED TO SLIDING, SURFACING, AND — (6747) 
Screw-Curring Latue (Henpey-Norron). 


NOTES FROM THE UNITED STATES. | chase a controlling interest in some 30,000 miles of rail- | 500,000 dols. has been asked for as a preliminary 
I PHILADELPHIA, Feb. 20. | roads inthe south-western section of the United States. | measure, looking to the construction of a cable from 
ud : = seems probable that the Carnegie deal will | These roads include the Union Pacific, Southern Pacific, | San Francisco to Manila. The Ship Subsidy Bill is 
dl ' —_ by an 800,000,000 dols. combination of | Illinois Central, Chicago Terminal, Chicago and Alton, | meeting with more organised resistance. The exports 
ee on ing companies. A movement, or agitation, Kansas City, Southern, Missouri Pacific, Denver and | of the United States, which, in 1890, were in value, 
a = jae on foot which will probably result in iron | Rio Grande, St. Louis and South Western, and the | 857,502,548 dols., were last year 1,477,949,170 dols. 
Con eing placed on the free list next Session of | Missouri Kansas. Most of the necessary securities! Business conditions are improving. Returns from 
gress. A new combination has been formed to pur- have been already purchased, An appropriation of | all sections are satisfactory. There is general con- 
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fidence in the outlook. Prices show exceptional 
strength, This year will show a heavier volume of 
business than last year. 

Mr. Gray, from London, is here to investigate the 
condition of the Anaconda Copper Mining Company. 
In 1897 the Anaconda produced 131,475,000 Ib. ; 
in 1898, 107,215,000 lb.; in 1899, 107,900,000 Ib. 
The present production averages more than the 
two preceding years. The company has paid over 
17,000,000 dols. in dividends. For the year end- 
ing June 1, 1900, it showed net earnings of 
5,365,518 dols. The company is now building 
new works to treat 5000 tons of ore daily. The 
American Smelting and Refining Company in- 
creased its capital stock from 65,000,000 dols. to 
100,000,000 dols. last Saturday. There will be a 
meeting of window glass manufacturers and jobbers 
at New York on March 1 to agree on prices and the 
amount of glass that will be wanted. 

There have been no new developments this week 
as to iron or steel, the entire trade awaiting the 
settlement of the Carnegie deal now practically 
closed. The entire steel market is on a pivot 
of anxiety. Lake Bessemer ore has been prac- 
tically fixed at 4.50 dols., and as soon as it is 
definitely known, and the Carnegie deal is through, 
it is generally believed there will be a rush of mid- 
summer orders in view of the possibility of a general 
hardening of prices. 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—On the warrant market last 
Thursday forenoon some 4000 tons of iron were dealt in, 
and prices were fairly steady. Scotch iron gave way 4d. 
per ton. In the afternoon 1000 tons changed hands, and 
the tone was somewhat quieter. The settlement prices 
were: Scotch, 54s. Gd. ; Cleveland, 463. 3d. ; hematite, 
59s. 6d. per ton. Cleveland was quite a blank in the after- 
noon, and hematite iron was quite idle, and finished 24d. 
per ton down on the day, at 59s. 6d. per ton. About 2000 
tons changed hands on Friday forenoon, and Scotch lost 14d. 
per ton, Cleveland 1d., and hematite iron 14d. In the after- 
noon 1000 tons were dealt in, and Scotch closed 3d. per ton 
down on the day. The settlement prices were: 543. 3d., 
46s., and 59s. 44d. per ton. At the forenoon session of 
the warrant market on Tuesday some 6000 tons changed 
hands, and Scotch rose 1d. per ton. Only some 1500 
tons were dealt in at the afternoon market, when 
prices remained steady. At the close of the market the 
settlement prices were: 54s. 3d., 46s 3d., and 59s. 3d. 
per ton. The market was flat on Tuesday forenoon, and 
some 10,000 tons were dealt in. The tone was flat on 
fears that the new American steel combine would act 
detrimentally to the Scotch iron trade. Scotch declined 
44d. per ton. In the afternoon about 5000 tons chan 
hands, and the close was dull, Scotch dropping 54d. per 
ton on the day. The closing settlement prices were: 
533. 104d., 46s,, and 583. 104d. per ton. The market was dull 
this forenoon, and dealing was confined to Scotch, which 
fell from 54s. to 53s. 6d. per ton, being a net drop of = 
from the preceding night. Some 10,000 tons were sold, 
5000 tons being a plant. In the afternoon 5000 tons were 
dealt in, and the market closed weak, and the settlement 
oe were: 53s. 14d., 453. 9d., and 58s. per ton. The 
ollowing are the quotations for No. 1 makers’ iron: 
Clyde 67s. 6d. per ton; Gartsherrie, 68s..; Summerlee, 
69s. ; Calder, 70s. 6d.; Langloan, 71s.; Coltness, 76s.— 
the foregoing all are quoted as shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 67s. 6d.; Shotts 
(ship at Leith), 70s. ; Carron (shipped at Grange- 
mouth), 693. per ton. Here are the shipments of 

ig iron from all Scotch ports for the week endin 

ast Saturday: To Australia, 227 tons; to France, 1 
tons; to Italy, 390 tons; to Germany, 165 tons; to 
Holland, 241 tons; to Belgium, 130 tons; to China and 
Japan, 360 tons; smaller quantities to other countries, 
and 3718 tons coastwise. The total shipments were 5697 
tons, against 7979 tons in the corresponding week of last 
year. Up till last Saturday the shipments amounted to 
37,817 tons, whereas over the same period of last year 
they amounted to 51,643 tons, or nearly 14,000 tons of a 
falling-off this year. The number of blast-furnaces 
in actual operation is 79, against 85 at the same time 
last year. During the week the market has been quite 
steady, with a very limited amount of business passing 
through hands. There is a downward tendency in prices. 
Makers’ iron, on the average, is 103. per ton down from 
the top price. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 64,609 tons 
yesterday afternoon, as compared with 65,009 tons 
yesterday week, thus showing for the week a reduction 

amounting to 400 tons. 


Finished Iron and Steel.—There is no new feature to 
report in regard to the manufactured iron and steel 
trades. The tone is dull in almost every branch, and the 
orders that are being placed are small and for immediate 
delivery. The severe drop in the price of pig iron appears 
to have brought out rather more work in the foundry 
trade. Reports from America continue strong, and it is 
understood that quite a number of sales of steel that were 
made last autumn have been cancelled, the American pro- 
ducers being able to resell the material to greater advan- 
tage in their home market, and the buyers here having 
been able to replace their orders at lower prices with local 
manufacturers. The following are the quotations for 
finished materials: Steel plates, 6/. 12s. 6d. to 6/. 15s. 


ged | 7000 tons, were also included in the month’s launches. 


81. per ton; but makers are not disposed to stand for the 
full price, and the recent cutting shows clearly that manu- 
facturers have thrown over the agreement which im- 
posed heavy penalties for any break in prices. 

Sulphate of Ammonia.—This commodity is meeting 
with a fairdemand. Prices keep up very well, and ship- 
ments make a fair total. Last week the shipments for 
Leith amounted to 500 tons. 


Copper Market.—This metal is again quoted in the 
Glasgow Metal Exchange, and purchases even are made. 
On Tuesday 25 tons were sold at 70/. 17s. 6d. per ton. 


Contract for Refrigerating Machinery.— Messrs. L. 
Sterne and Co., Limited, Crown Iron Works, Glasgow, 
have secured the order for the refrigerating machinery in 
connection with the cold storage to be erected by the 
Table Bay Harbour Board. The contract embraces ma- 
chinery capable of cooling over 120,000 cubic feet of cold 
storage rooms, and about 20,000 cubic feet for chilling 
purposes, and is to be carried through within four months. 


Work at Clydebank.—There is still a large amount of 
work in hand at Clydebank works, but the launch of the 
Bacchante last week makes one more vacant berth await- 
ing a new order. The American liner Zetland, which 
wil be ready for delivery in April, is fitting out in the 
Clydebank Dock, with the destroyer Arab, and now the 
Bacchante is to keep her company. The next boat to be 
launched will be the third American liner, the Haverford, 

robably in A pril, and she will be followed in May byH.M.S. 
pear ag sister to the Fairfield launch of last week, 
the Good Hope. After that there will only be the fourth 
American liner, the Marion, of shipbuilding work, be- 
sides the engines of the County cruiser Essex, not the 
vessel and engines, as has been stated. So, while it is right 
to say that there is still a considerable amount of work in 
hands in the yard, it is right to add that some contracts 
will require to booked very soon if the staffs of the 
shipyards and the engine shops are to be kept on at their 
full strength. 


Clyde Shipbuilding Trade: Launches in February.— 
The month of February has been notable in the Clyde 
shipbuilding trade for two things—the large amount of 
tonnage put into the water, and the searcity of new 
work. This month has been specially notable for the 
large amount of Admiralty work that has been launched 
—three vessels of an aggregate of 26,420 tons; there 
has also been launched eleven steamers for the commer- 
cial Navy, which, collectively, total up to 28,120 
tons ; and there were launched two sailing ships, one of 
them being the Eva Montgomery, 1850 tons, built 
by Messrs. William Hamilton and Co., Port Glasgow, 
for Mr. William Montgomery, London. There has cer- 
tainly been a ‘‘record” for warship work this month— 
the Arab, 320 tons; the Good Hope, 14,100 tons; and 
the Bacchante, 12,000 tons ; the first and last being built 
by the Clydebank Company, and the other by the Fair- 
field Engineering and Shipbuilding Company. Other 
four steamers, ranging from 3320 tons to 6000, 6300, and 


They were the Katanga, the Ruapehu, the Numidia, and 
the Highland ooo and built respectively by Russell 
and Co., Port Glasgow; Denny and Brothers, Dum- 
barton; D. and W. Henderson and Co., Glasgow; and 
by William Beardmore and Co , Glasgow. 


Scientific Meetings.—The Scottish Society of Arts met 
on Monday night, when Mr. James Thomson, C.E., re: 

a paper on the ‘‘ Engineering Aspect of the Treatment of 
Sewage,” and with the problems presented to engineers 
of sewage purification works ; and last Saturday night the 
question of ‘‘Mond gas” was brought up at a meeting 
of the Glasgow Technical College Scientific Society by 
Mr. A. Rollason, of Nottingham. There were present who 
took part in the discussion on the paper Mr. F. J. Rowan, 
M. Inst. C.E., Bailie Burt, who makes pas engines ; 
Mr. Bryson, and Dr. Carrick Anderson, of the laboratory 
at the university. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market was 
well attended; but business was dull and quotations 
were easy. At the same time there was not much pressure 
to sell, and the improving deliveries and slight decreases 
in stocks were pointed to as showing that the output of 
pig iron was being well taken up, and, therefore, as a 
reason why prices should not further decline. Buyers 
were backward and little inclination was shown to do 
forward business. Both merchants and makers quoted 
No. 3 g.m.b. Cleveland pig iron 46s. 6d. for early f.o.b. 
delivery, and they were not disposed to take less, though 
urchasers endeavoured to do business at a rather 
ower figure. No. 1 Cleveland pig was 483.; No. 4 
foundry, 45s. 6d. ; grey forge, 44s. 9d. to 453. ; and mottled 
and white, 44s. 6d. to 44s. 9d. East Coast hematite pig 
iron was again reduced, notwithstanding that the make 
is now very small. Nos. 1,2, and 3 were put at 60s. for 
early delivery, and it was not easy to obtain that figure. 
Competition with the West Coast was reported very 
keen. Rubio ore was eT 15s. delivered here. To- 
day prices showed a downward tendency, but they were 
not quotably altered. 

Manufactured Iron and Steel.—An unsatisfactory ac- 
count must be given of the manufactured iron and steel 
trades. New orders are very scarce, notwithstanding 
further reductions in quotations. The following are now 
the market rates: Common iron bars, 6/. 15s.; t bars, 
71. 58.3; iron and steel ship-plates and ship-angles, each 


—all less the customary 2} per cent. discount, except 
rails, which are net at works. Several firms are gettin 
short of ordera, and their works are not working ful 
time. It is hoped that the cheapness of ship-plates and 
angles will induce shipbuilders to place orders for those 
articles. 

Bolckow, Vaughan, and Co., Limited.—The directors of 
Messrs. Bolckow, Vaughan, and Co., Limited, have 
decided to pay to their shareholders, on March 8 next, 
an interim dividend at the rate of 8 per cent, per annum, 
free of income tax. 


Coal and Coke.—The coal trade is quiet. The supply of 
bunker coal is plentiful and unscreened kinds range 
from 83. 9d. to 93. 3d. f.o.b. The demand for gas coal 


is falling off, but prices are unaltered. Manufacturing 
and household coal show no change. The tenders for 
the coal contracts for Woolwich Arsenal are at present 
under consideration. The total is about 144,000 tons, 
The price, which is not likely to be known for some days, 
will 5 much below that of last year. Coking coal is 
very abundant and weak in price. Quotations for coke 
have again fallen. Average blast-furnace qualities can 
readily be brought at 13s. delivered here. 





UrvGuayan Popunation.—The population of the Re- 
public of Uruguay increased last year 27,063; the corre. 
sponding increase in 1899 was 20,306. The present popu- 
lation of Uruguay is estimated at 920,000. 





THE INSTITUTION OF JUNIOR ENGINEERS.—The second 
lecture of the series on ‘‘ Works Management,” was de- 
livered by Mr. A. H. Barker, Wh.Sc., B.A., B.Sc, at 
the Westminster Palace Hotel, on February 20, Mr. 
Ernest King, vice-chairman of the Institution, presiding. 
Further information on the points raised in the lecture 
was given by Mr. Barker at the close, in reply to various 
= put tohim. The third lecture takes place on 
rch 7. 





Tue Encine, Borer, AND EmpiLoyers’ LIABILITY 
InsuRANCE Company, LimiTED.—The annual meeting of 
this company was held at the head office, 12, King-street, 
Manchester, on February 21. The chairman, Mr. R. B. 
Longridge, in moving the adoption of the directors’ 
report, stated that during the past year there had been 
a larger amount than usual paid for damage to boilers 
from collapse of furnace crowns, owing to deficiency of 
water or accumulation of deposit. There had also been 
a considerable increase in the amount paid for the break- 
down of steam and gas engines, electric dynamos and 
motors. It wasa matter of common experience that even 
in the newest and best constructed engines and machines, 
latent or hidden defects of material and workmanship 
suddenly develop and result in disaster; and a trivial 
matter, such as the loosening of a bolt or cotter in 
an engine, or disregard of cleanliness in a dynamo, 
would cause a serious breakdown. He was glad to 
be able to state that the timely discovery of such 
things by the company’s inspectors had been the means 
of preventing numerous mishaps of this kind. The 
report of the chief engineer, Mr. M. Longridge, pub- 
lished annually and distributed amongstinsurers, contained 
numerous interesting and instructive examples of these 
casualties, with explanation of their causes and hints 
for their prevention such as he could not go into at that 
meeting. Referring to the report of the Select Com- 
mittee on Boilers Registration and Inspection, dated 
July 20, 1900, he drew special attention to the conclusions 
set forth in the report, from which he read the following 
extracts: ‘‘ The Committee confined their attention 
mainly to boilers used for generating steam. The evidence 
given before them goes to show that some explosions 
occur in boilers from mistakes or incapacity on the part 
of the attendant, undue pressure, loss of water, and other 
causes, and that inspection, however efficient, could not 
prevent such explosions. The Committee consider that 
inspection by a competent person would tend to diminish 
the risk of explosion; but, at the same time, they 
hold that it is of the — importance to main- 
tain the responsibility of the boiler user for the con- 
dition and safety of the boiler which he works. The 
Committee do not recommend the appointment of in- 
spectors under a Government Department. By extend- 
ing the powers of the Court set up under the Boilers 
Explosions Acts, 1882-1890, giving that Court power to 
inflict heavy penalties on the owner or user of a boiler in 
the event of an explosion, if it be shown to the satisfac- 
tion of the Court that such owner or user failed to have 
his boiler inspected by a — person at a reason- 
able period prior to the explosion. ‘They consider that 
legislation giving any Government Department control 
over the inspection of boilers would be a grave mistake, 
and that State certification or registration, unless accom- 
panied by State control, could not be of any practical 
value.” ‘The decision of the Committee was, he said, par- 
ticularly gratifying to him, as it was entirely in accordance 
with the views he had always entertained and frequently 
expressed. The report clearly set forth the common- 
sense aspect of the question, and he felt sure that if Parlia- 
ment thought fit to adopt any fresh legislative measures at 
all they would reject the interference—‘“‘ harassing ” inter- 
ference as he had always characterised it—with steam 
users as proposed in most of the Bills which had been 
introduced into Parliament year after year for some time 

t. If the powers of the Court under the present Boilers 
xplosions Acts were extended as recommended by the 
Committee, giving the Court power to inflict heavy penal- 
ties in the case of culpable negligence, and the law were 
rightly administered, it would bring home to steam users 
their serious responsibility and would prevent boiler ex- 








ton ; best iron bars, 6/. 7s. 6d. to 6/. 10s.; common 
rs, 6/, 5s, per ton. Boiler plates are quoted at about 





61. 5s.; packing iron, 6/. 103.; iron sheets, &/.; steel 
sheets, 8/. 103; and heavy sections of steel rails, 5/. 10s. 





plosions as far as was possible, but no amount of legisla- 
tion would avail to prevent them entirely. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds Chamber of Commerce.—At the last meeting of 
the above Chamber of Commerce Mr. G. R. Portway was 
elected chairman, and Messrs. Wurtzburg and F’. Tannett 
Walker to the vice-presidencies. The latter gentlemen 
belong to the iron and machinery trades. The meeting 
was add by Mr. Thomas Marston, manager of the 
Aire and Calder Navigation, who expressed the sympathy 
of his directors with the views of the Associated Cham- 
bers on the question of increasing canal facilities. He 
suggested that they must secure the ee of 
canals from railway control, and in addition have uni- 
- formity of the gauge of canals, and facilities for amalga- 
mation. 

Hadfield’s Steel Foundry Company, Limited.—At the 

eneral meeting of the shareholders in the above company 

r. R. A. Hadfield, who presided, spoke encouragingly 
of the present position of the company and its prospects, 
and said they stood a very good chance of doing well in 
South Africa when the war was over. They had been 
seriously affected by the high prices of fuel; and it was 
satisfactory to know that prices were falling. The re- 
port, which recommended a dividend at the rate of 15 per 
cent. per annum, and the re-election of Mr. B. Free- 
borough as a director, was adopted. 


The Prevention of Electric Tram Accidents.—On Friday 
morning experiments took place at Sheffield with a view 
to demonstrating the efficiency of the safeguards adopted 
in the electric tramway _— The idea was to repro- 
duce as nearly as possible the condition of affairs that 

revailed at Liverpool at the time of the accident there. 
The protection wires running over the trolley wires were 
brought in contact with the live wires. The result was 
a sharp explosion and a big light, but at the same time 
the current breaker at the central station acted, and the 
whole service on that section was stopped. The trial 
was repeated, and each time was successful, proving that 
in case of contact between the trolley wires and other 
wires, the instantaneous cutting off of the current made 
an accident similar to the one at Liverpool impossible. 


South Yorkshire Coal T'rade.—The miners are now en- 
joying the full advance of 60 per cent. on the 1888 rates, 
a higher percentage advance than they have had for a score 
of years, and owners point out that while wages are on the 
up-grade, prices are on the down-grade. Work at the 
pits is very slack, and only in a very few instances are 
sufficient orders coming to hand to keep the men — 
employed. The demand for steam coal has lessened, 
and only a very moderate tonnage is being forwarded to 
the Humber ports. Prices are irregular, and sales in most 
instances are ruled by circumstances. At some larger col- 
lieries nothi ng has been sold under 13s. per ton, but others 
have done business at 6d. to 1s. per ton less than that 
figure, and lls. 6d. is said to have been accepted in 
special cases. The house-coal trade is well sustained, 
but prices are in favour of buyers. A somewhat larger 
tonnage is being despatched by rail to the Metropolis 
and the South, and an improvement is also to be noted 
in the business done with the Eastern counties. Good 
samples of silkstone coal are quoted at 15s. to 15s. 6d. per 
ton, and secondary sorts make 14s. per ton at the pits. 
Best sorts of Barnsley softs realise 14s. and inferior sorts 
133. per ton in quantities at the pits. There is a satis- 
factory demand tor gas coal, and the best samples are 
commanding good prices. The demand has fallen off 
for all kinds of small coal, and best screened slack sells 
at 83. 6d. to 9s. at the pits. 


Iron and Steel.—The reports of the condition of things 
in the iron and steel trades are very far from encouraging. 
During the last few weeks the demand has fallen off for 
various kinds of steel considerably, and works that have 
been running full time for years are this week restricting 
the output. The rolling mills, tilts, and forges are on 
short time, and every week the number of crucible fur- 
naces set down is increasing. Consumers openly announce 
that until quotations have reached something like their 
normal level, they will not buy beyond absolute require- 
ments. The best classes of both Swedish iron and 
steels are still scarce, and prices are fully maintained. 
The supply of these materials is strictly limited, and 
as they must be had for certain lines of manufacture, 
there is no prospect of their coming down in price. Manu- 
facturers of war material, especially of lyddite and com- 
mon shells, are very fully employed, but in railwa: 
material and heavy 8 generally business is still 
quietening down. Although a fair amount of business 
continues to be done in edge tools and similar goods there 
is less pressure of work, and as a resulp men are working 
much more regularly, and the output is larger than it was 
when manufacturers were inundated with orders. There 
has been no skate season, and stocks accumulated four or 
five years ago are still on the shelves. 








NOTES FROM THE SOUTH-WEST. 
_ Cardiff.—Best and second-class steam coal has con- 
tinued in moderate demand for = and early ship- 
ment, and recent values have been maintained. En- 
quiries for future delivery have been, however, on a 
limited scale, buyers not being prepared to pay the 
prices demanded. The best large steam coal has been 
making 17s, 6d. to 183. per ton, while secondary qualities 
have brought 16s. 6d. to 163. 9d. per ton. Best and 
second.class household coal has been selling well, but 
other bituminous descriptions have been tending decidedly 
downwards; No. 3 Rhondda large has brought 163. to 


16s. 3d. per ton. About an average demand pre- 
vailed for patent fuel. Coke has exhibited depression, 
there not being much immediate im- 


—— of an 
provement, as the supply is considerably in excess of the 


demand. Foundry coke has been making 20s. to 2ls. 
per ton, and furnace ditto 18s. per ton. As iron 
ore, the best Rubio has brought 14s. 6d. to 15s. per ton. 


Engine-Room Artificers.—The Lords of the Admiralty 
have expressed a wish that special efforts should be 
made to oe the engine-room branch of the ser- 
vice. In April, 1900, authority was given to enter a 
the current financial year 340 engine-room artificers an 
1700 stokers ; but at present only 190 engine-room arti- 
ficers and 1000 stokers have been secured. 


Barry Deep-Water Lock.—The Lady Windsor deep- 
water lock at Barry Dock was reopened for shipping 
teaffic on Tuesday, a wall which had collapsed having 
been thoroughly restored by Messrs. Price and Wills, the 
contractors for the Barry No. 2 Dock. 


_ Dowlais and Cyfarthfa.—In consequence of depression 

in the iron and steel trade it is stated that several fur- 

— are to be blown out at the Dowlais and Cyfarthfa 
orks. 


Great Western Colliery Company, Limited.—The amount 
distributed in dividends by this company for 1900 was 
75,0007., @ balance of 3034/. 93. 8d. being carried forward 
to the credit of 1901. The output of coal for 1900 was 
707,539 tons, as compared with 770,405 tons in 1889. 
The reduction in the output last year was due toa strike 
on the Taff Vale Railway and to the colliers turning out, 
as usual, less coal per man during a period of high wages. 


The Electric Light at Tawnton.—A special meeting of 
the Taunton Town Council was held on Tuesday for the 
— of considering a recommendation of the electric 
ighting committee that sanction should be given to an 
application to the Local Government Board for permission 
to raise a loan of 17,8007. for the extension of the council’s 
electric-light works, this being rendered necessary by the 

t increase which had taken place in the number of 
installations of the light in the borough. A resolution 
giving the required sanction was passed, but not without 
considerable discussion, 








CaTALocurEs. — Messrs. Davenport and Coward, of 
Aldermary House, Watling-street, E.C., have sent us 
a sheet containing illustrations of work executed by 
them in reinforced concrete. Amongst them is a photo 
reproduction of a building 80 ft. by 56 in. by 32 in., built 
of this material, which is stated to have cost only two- 
thirds as much as if executed in brick, as usual. Very 
important constructions in this cément arme, as the 
French call it, have been carried out abroad, but the 
system seems to have been undeservedly neglected in this 
country.—The Baldwin Locomotive Works, Philadelphia, 
have published a further instalment of their record of re- 
cent locomotive construction. The present issue, which is 
No. 21, contains illustrations of engines for Victoria, France, 
Canada, Spain, India, and Finland.—Messrs. Vosper and 
Co., Limited, of Portsmouth, have cent us a catalogue of 
petroleum launches and yachts. One of the yachts illus- 
trated is 50 ft. long, and with an oil engine of 16 brake 
horse-power attains a speed of 74 miles per hour.— 
We have received from Messrs. Dean, Smith, and Grace, 
Limited, of Keighley, a copy of their new catalogue of 
heavy screw-cutting and surfacing lathes. —TheA merican 
Blower pps: of 70, Gracechurch-street, London, have 
sent us a copy of their catalogue relating to fans, induced 
draught apparatus and feed heaters. 





GaLLoways, LimITeED, MANcHESTER. — The annual 
meeting of this company was held on Tuesday, the chair- 


man, Mr. Charles J. Galloway, presiding. In congratu- 
lating the shareholders on the general results of the 
year’s working, he remarked that the gross profits 


amounted to 26,4017. 1s. 3d., after providing for liberal 
depreciation and the payment of directors’ fees; with 
the balance brought forward, the total amount standing 
to credit of profit and loss account was 26,928/. 16s. 6d. 
After deducting interest on debenture stock, dividends 
on 5 per cent. preference shares, and half cost of installa- 
tion at the Paris Exhibition, there remained a disposable 
balance of 13,312/. 16s. 6d., the recommendations of the 
directors in respect to which met with the unanimous ap- 
roval of the shareholders, namely, the payment of a 
ividend at the rate of 6 per cent. per annum on the 
ordinary shares, the transfer of 30007. to special reserve 
fund (making the total amount of this fund 14, 4387. 2s. 8d.), 
the transfer of 15007. to special depreciation account, and 
the carrying forward of 574/. 16s. 6d. In moving the 
adoption of the directors’ report and statement of ac- 
counts, the chairman remarked that the important and 
extensive structural alterations and additions at the Knott 
Mill Works, to which reference was made at the last 
general — were now vt gor 4 approaching comple- 
tion, and the directors looked with confidence to very 
satisfactory results therefrom. To meet this expenditure, 
and to provide additional machinery, plant, &c., required 
for the manufacture of high-speed engines, the directors 
had resolved upon a further issue of 2746 ordinary shares 
of 102. each—equal to one-fifth of the number of ordinary 
shares previously issued—and all these shares had been 
offered to and taken up by the present shareholders. 
Adverting to the Paris Exhibition, the chairman remarked 
that probably it was unique in the history of any engi- 
neering firm to be able to record, as they could, that at 
three consecutive International Exhibitions they had 
gained the Grand Prix—the highest award. In the face 
of the pessimistic views expressed by many people as to 
the trade of the future, it was gratifying to him to be 
able to state that all the departments were fully engaged, 


Sir Richard Mottram, the retiring director, was re- 


elected, and Mr. J. Wharton Pollitt, F.C.A., was re- 


the new year having opened very well for the oompany. |i 


MISCELLANEA. 


TxE Réntgen Society intend to have an “ exhibition 
evening” on March 7 next, at 20, Hanover-square. At 
the meeting, new apparatus not previously shown to the 
Society will be on view. 


The traffic receipts for the week ending February 17 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,633,1192- which was earned on 20,4253 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,532,849/., with 19,8694 
miles open. There was thus an increase of 100,270/. in 
the receipts, and an increase of 5594 in the mileage. 


The Board of Trade have recently confirmed the 
undermentioned Light Railway Orders: 1. Long Mel- 
ford and Hadleigh Light Railway Order, 1901, autho- 
rising the construction of a light railway in the county of 
Suffolk, from Long Melford to ag gp 2. Sheerness 
and District Light Railway Order, 1901, authorising the 
construction of light railways in the Urban District of 
Sheerness and in the Parish of Minster in Sheppey, in 
the Rural District of Sheppey, in the County of Kent. 


Deposits of zinc ore have been discovered on the 
border of the River Derlo, an auxiliary of the Dneiper, 
in the Government of Kijew. The ore contains 65 per 
cent. of zinc, and the area in question covers 170 Dess- 
jiitines. A syndicate has secured the —_ of working 
these deposits, against an annual rental of 40,000 roubles. 
A mining company has been started at Alagir, in the 
Terek district, in order to work various ore deposits, 
more especially of silver ore. The working of the rich 
coal deposits at the village of Michailowsk, in the 
Government of Iekaterinosslow, has been conceded to a 
Belgian company with a capital of 7,000,000 francs. 


By use of colour screens and yellow sensitive plates, 
the great 40-in. Yerkes telescope is being successfully 
used for celestial photography without the use of cor- 
recting lenses. The screens used so far have been flat and 
parallel plates of glass coated with tinted collodion, which 
shut out the blue end of the spectrum quite effectually ; 
whilst the plates, being almost insensitive to red and green 
light, are therefore acted on only by the yellow light. 
The colour curve for this light being, in the case of the 
Yerkes telescope, very flat, excellent results have been 
obtained on the preliminary trials, and sp worked 
colour screens of yellow glass are now being prepared, 
with which practically perfect photographs are expected. 


In the course of a lecture delivered at the military 
casino in Vienna, in the presence of the Archduke 
Leopold Salvator and numerous generals and staff officers, 
on French and American experiments with submarine 
boats, Lieutenant Arthur Lengnick, of the Austrian 
Navy, contended that there is thus far little prospect of 
their playing an important part in naval warfare. 
to the present they lack the necessary stability, and the 
optical instruments with which they are provided do not 
suffice for a thorough survey of even the immediate 
vicinity of the boat itself. Austria-Hungary, therefore, 
does well to await the result of further experiments 
before incurring expense for vessels of problematic value. 


The gross receipts of the twelve leading English rail- 
ways for the half-year ending December 31, 1900, amounted 
to 40,938,0002. (an increase of 1,098,0007. on the corre- 
sponding half of 1899); the expenditure to 25,574,000. 
(an increase of 1,894,000/.); and the net receipts to 
15,364,0002. (a decrease of 796,0002.). The ratio of ex- 
penses to receipts was 624 per cent. (as against 60 per 
cent.). The sum distributed by these twelve lines as 
dividend on their ordinary stocks (Chatham second pre- 
ference for this calculation being reckoned as an ordinary 
stock) was 6,033,000. in the past half-year, as against 
6,985,0007. in the corresponding previous period, the 
bry oy carried forward amounting to 411,000/., as against 
448, . 


The following circular, dated February 25, has been 
issued from the Royal Observatory, Edinburgh : ‘‘ A new 
star was discovered in Perseus by Dr, T. D. Anderson, of 
this city, on February 21, 14 h. 40 min. Greenwich mean 
time. The star was then of the 2.7 magnitude, and shone 
with a bluish-white light. Dr. Anderson gave as its 
approximate place for 1901.0: R.A. 3 h. 24 min. 25 sec.; 
Decl. + 43 deg. 34 min. “At 6 h. 58 min. Greenwich 
mean time on the 22nd, the undersigned estimated the 
Nova as 0.3 mag. brighter than a Tauri ; and at 8h. 10 min. 
considered it equal to Procyon, which it closely re- 
sembled in colour. On the 23rd, at 8 b. 10 min. mean 
Greenwich time, Dr. Halm and Mr. Clark found the new 
star 0.2 mag. brighter than Capella. A direct-vision 
prism on the 6 in. refractor showed nothing beyond 
a perfectly continuous spectrum. With the large 
Cooke spectroscope on the 15-in. equatorial the first 
impression was the same as with the smaller appa- 
ratus; but on closer examination about half-a-dozen 
delicate dark (Fraunhofer) lines were made out by 
Dr. Halm, extending from a little below D to about 
F. The spectrum of the Nova, at its present stage, is 
therefore of a distinct but feebly-developed solar type, 
The existence of these lines I am able to confirm, but the 
sky became gradually obscured before their positions 
could be satisfactorily determined. At about the same 
hour a photograph of the Nova was secured by Mr. Heath, 
at a time when all the neighbouring stars were obscured 
by haze. Except a very short interval on the 23rd, the 
sky here has been completely overcast. The Nova was 
independently discovered by Mr. J. E. Gore, at Dublin 
at 11 p.m. on the 22nd, and by Mr. W. B. Dodd and 
Mr. H. Wake, of Whitehaven, on the 23rd ult.—RaLru 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 











Reaping Oases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 





NOTICES OF MEETINGS. 

Tus InstrTvTion oF Crvit ENGINEERS.—Tuesday, March 5, at 
8 p.m. Paper to be further discussed: ‘‘ The Rotatory Process 
of Cement Manufacture,” by Mr. W. H. Stanger, M. Inst. C.E., and 
Mr. Bertram Blount, Assoc. Inst. C.E., F.C.S., F.1.0. At this 
meeting a ballot for members will be taken.—Students’ meeting, 
Friday, March 8, at 8 p.m. Paper to be read: ‘‘ Sewage 
Treatment,” by Mr. Charles Johnston, Stud. Inst.C.E., Mr. H. P. 
Boulnois, M. Inst. C.E., in the chair. 

Socirty oF Arts. — Monday, March 4, at 8 p.m. Cantor 
Lectures. ‘The Bearings of Geometry on the Chemistry of 
Fermentation,” by Mr. W. J. Pope. Four Lectures. Lecture IV. 
—Tuesday, March5, at 8 p.m. Applied Art Section. ‘“ Early 
Playing Cards and their Decoration,” by Mr. Richard Steele. 
Mr. Sidney Colvin, M.A., will preside.—Wednesday, March 6, at 
8 p.m. ‘ Modern Artillery,” by Lieut. Arthur Trevor Dawson, 
late R.N. Sir Benjamin Baker, K.C.M.G., will preside. 

Roya InstiruTion OF Great Britatn.—Friday evening, March 8, 
at nine o’clock. Mr. W. A. Shenstone, F.R.S. Subject: “ Vitri- 
fied Quartz.” Afternoon lectures next week at three o’clock. 
On Tuesday, March 5.—Mr. Allan Macfadyen, M.D., B.Sc., on 
“The Cell as the Unit of Life” (Lecture II.). On Thursday, 
March 7.—Professor Percy Gardner, Litt.D., F.S.A., on ‘Greek 
and Roman Portrait Sculpture” (Lecture II.). On Saturday, 
March 9.—The Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., 
MD. F.R.S., M.R.I., on “Sound and Vibrations” (Lecture 


THE INSTITUTION OF JUNIOR ENGINEERS.—Thursday, March 7, 
at8 p.m., at the Westminster Palace Hotel. Third lecture of 
the course on ‘‘ Works Management,” by Mr. A. H. Barker, 
Wh. Sc.—Visit, Saturday, March 9, at 3 p.m., the Southall 
Station of the Brentford Gas Company, to inspect the carburetted 
gas plant, inclined retorts, &c. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Saturday, March 2, at 6 p.m., in the Lecture Theatre, Tech- 
nical College, Hart-road, West Hartlepool. Mr. F. W. Jennings 
will reply to the discussion on his paper on ‘‘ The Ventilation and 
Heating of Ships.” Discussion on Mr. G. M. Brown’s paper on 
‘*Some Attempts to increase the Efficiency of Marine Boilers.” 
Paper on ‘‘ Some Remarks on the Commercial Organisation of 
Shipyards,” by Mr. Walter Scott. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 7, 
at 8 p.m., extra meeting at the Institution of Civil Engineers, 
when, subject to the discussion on Mr. Madgen’s paper being 
concluded at the meeting of February 28, the following paper 
will be read (in abstract) by Mr. M. O’Gorman (Member): ‘ Insu- 
lation on Cables.” 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—Saturday, March 2, at 7 o’clock, at the Cannon-street 
Hotel, E.C. Mr. E. C. Amos, M.I. Mech. E., will read a paper 
entitled ‘‘ Workshop Practice at the Beginning of the Twentieth 
Century,” illustrated with diagrams, gauges, templets, and pneu- 
matic tools. 

Society oF EnGinggers. — Monday, March 4, at the Royal 
United Service Institution, Whitehall. A paper will be read, 
entitled: ‘* Notes on Certain Details of Drainage Construction,” 
by Mr. Gerard J. G. Jensen. The chair will be taken at 7.30 p.m. 
precisely. 

Society oF CuEemicaAL Inpustry—Lonpon Sxrction. — Monday, 
March 4, at the Chemical Society’s Rooms, Burlington House, 
Piccadilly. The discussion on the ‘‘ Occurrence and the Detec- 
tion of Arsenic in Manufactured Products,” adjourned from 
Monday, February 18, will be resumed. It is intended on this 
occasion to deal mainly with the analytical side of the subject. 
Time permitting, a short paper will be read by Dr. W. Newton, 
F.I.C., entitled: ‘‘ A New System for the Manufacture of Borax 
and Nitrates.” The meeting will commence at 8 p.m. 
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BRITISH ARMOURED CRUISERS. 

TuEspAY next will be a day unique in British 
naval history, for on that date four ironclad ships, 
totalling 51,900 tons displacement, with engines 
whose collective power is 88,000 indicated horse- 
power, will be launched from the Royal Dockyards, 
the four principal establishments each floating one 
ship. Last week three similarly large vessels were | 
launched, one on the Tyne, and two on the Clyde ; | 
and on March 21, another battleship will be 
launched from the Thames Iron Works, so that in 
four weeks we shall have launched for the British 
Navy four battleships and four armoured cruisers, 
making up 106,000 tons and 175,000 indicated 
horse-power. This, however, must not be accepted 
as an average, for even the naval enthusiast would 
not relish the disbursement of the money which 
such a rate of production would involve, because 
each ton of the ships mentioned, taken in fighting 
trim, represents quite 75l., and the eight vessels 
will thus ultimately represent about 7} millions 
sterling of the nation’s money paid for insuring 
the maintenance of peace. 

The four battleships included all belong to the 
same class as the Russell, which we fully described 





in recent issues (see pages 209 and 245 ante). The 





Albemarle is to be launched on Tuesday at Chatham, 
and the Montagu at Devonport; while on March 21 
the Duncan will be floated at Blackwall by the 
Thames Iron Works Company, who have the Corn- 
wallis, of the same class, in an advanced stage. 
The sixth ship of the class, the Exmouth, is 
being built in Messrs, Laird’s dock at Birken- 
head. The four cruisers included represent three 
distinct types, and it is interesting to note the 
essential differences. The Bacchante, launched 
by Messrs. John Brown and Co., Limited, Clyde- 
bank, on the 2ist ult., is the fifth of the Cress 
class to be floated: the last, the Euryalus, wi 
follow in a week or two from the Vickers’ Works. 
The Good Hope, launched from the Fairfield Com- 
pany’s Works, also on the 21st ult., is the first of 
the Drake class, and the ae ig will follow 
from the Pembroke Dockyard on Tuesday next ; 
while the Kent, the first of ten vessels of a new 
class will be launched at Portsmouth also on Tues- 
day next. 

These three types of cruisers in many respects 
embody modern ideas, notably in respect that they 
have a large area of their broadside clothed with 
armour. The velocity of quick-firing guns has so 
greatly increased their penetration at long range and 
the havoc they may do in the interior of a ship, that 
dependence could no longer be placed with con- 
fidence on the protective deck and minute sub- 
division of the hull, .At the same time the 
metallurgist had, by the face-hardening of armour, 
solved the difficulty formerly experienced of allow- 
ing a sufliciency of weight for effective broadside 
armour protection without materially impairing 
the speed, which latter must always be more 
or less paramount in cruiser design. When 
the steel belt required to be 10 in., as in 
the Australia class, the area had to be minimised 
because of the weight, and it was felt then that a 
protective deck constituted a better compromise in 
the conflict between weight of armour and machi- 
nery for high speeds. Thus the cruisers built 
between 1888 and 1898 were of the protective deck 
type. But first the Harvey, and next the Krupp, 
process of armour manufacture so hardened the steel 
that a 6-in. belting sufficed for most purposes in a 
cruiser ; and here it may be said that experiments, 
notably those conducted by the United States 
Government, showed that with thicknesses under 
5 in. the Krupp plate gave a higher resisting power 
over the Harvey armour, relative to weight, than 
in the case of greater thicknesses ; and the Admi- 
ralty have, therefore, been justified in reducing 
the thickness of armour in the later ships of the 
Kent class to 4 in., especially as they get 23 knots 
on very moderate dimensions. These vessels are 
of 9800 tons displacement ; but it is contended by 
some Continental naval authorities that armour 
must be adopted in vessels of much smaller size, 
even down to 3000 tons displacement; and it 
remains to be seen whether this characteristic 
development of the moment will be extended to 
the vessels of the Challenger class—21-knot 5800- 
ton vessels, whose dimensions place them in the 
category of second-class cruisers. Speed must not 
be reduced, for there is little use of great protection 
if the cruiser is too slow to overtake an indifferently 
armoured ship of the favourite commerce-destroy- 
ing class of two or three years ago, where speed was 
the first quality with gun-powera close second. And 
the ship must not be too slow either to keep out 
of the reach of the heavily-armoured cruiser whose 
presence she is to watch and report rather than 
to risk anything by engaging her. All of these 
general comments only force one to the oft-repeated, 
but frequently forgotten, conclusion that in ail cases 
the elements of design are determined in a spirit of 
compromise. 

Because of this fact 2 comparison, within certain 
limits, of the three typical first-class British 
cruisers of to-day is of interest, always provided 
the reader bears in mind how each element, because 
of the weight involved, conflicts with others. Thus, 
the Cressy class, first laid down, has the same pro- 
tection as the Drake class, but being of less dis- 
placement, something had to be forfeited in the 
way of speed, although the gun power remained 
practically the same. In the Kent class, again, 
the thickness of armour was reduced, as well as 
the gun power, to give better speed on a reduced 
displacement and cost. We give in a tabular form 
the principal dimensions. The Drake and her 
three consorts are the largest. cruisers yet contem- 
plated : but both the United States and France, if 
not also other Powers, contemplate similar ships 
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in the Naval Programmes authorised—a form of 
flattery frequently experienced by the Director of 
Naval Construction of the British Navy. The 
Cressy class resemble the eight vessels of the 
Diadem type, with the addition of the side armour: 
the Drake ships are belted Powerfuls, and the 
Kent cruisers are modifications of the Cressy. The 
last named has 6.35 ft. of length to 1 ft. of beam ; 
the Kent rather less, because of her less displace- 
ment ; and the Drake 7 ft. to 1 ft , as will be seen 
by the following figures : 


Class es = “* Cressy.” “Drake.” * Kent.” 
Number ordered... Six Four Ten 
Length between 

perpendiculars. . 440 ft. 0 in. 500 ft. 440 ft. 
Breadth .. eat 69 ,, 6,, oe as 66 ,, 
Draught .. aa ~ 26 ,, 24 ft. 6 in. 
Displacement .. 12,000 tons 14,100 tons 9800 tons 
Weight of hull .. 7840 tons 8500 tons 6895 ,, 
Speedin knots .. 21 23 23 
Indicated _horse- 

power .. 21,000 30,000 22,000 
Bunker capacity 

(maximum) 1600 tons 2500 tons 1600 tons 


The ratio of the weight of hull to the total is 
interesting. In the case of the Cressy it is 65 per 
cent.; in the Drake, with her great engine power 
and speed, and in the Kent, with her reduced thick- 
ness of armour, but great speed, it is only 60 per 
cent. This latter approximates the results in the 
Powerful, which had a deck from 3 in. to 6 in. 
thick as the only hull protection, while in the 
Diadem class, also with a 23-in. to 4-in. deck, it 
was 63 per cent. Thus structural modifications 
have been made in all three new classes to make up 
for any increase in the weight of armour without 
affecting other elements—armament, magazine ac- 
commodation, &c. In the Cressy class the 6-in. 
belt is 11 ft. 6 in. wide, and the length is 230 ft., 
terminating 120 ft. from the bow; but here the 
shell-plating is reinforced with a belt of correspond- 
ing width of 2-in. nickel steel extending right to 
the ram. In the Drake class the belt is about 
14 ft. wide, and is 6 in. thick except at the fore 
part, where 2-in. nickel steel is again used, the 
total length from the stern being 400 ft., leaving 
about 100 ft. of the broadside aft with only 
armoured deck and subdivision protection. In 
the Kent class the same arrangement is adopted, 
the main belt beginning 106 ft. from the stern. 
It is 4in. in thickness, tapering to 2 in. at the 
bow ; its width is as in the Cressy. We have thus 
80 per cent. of the length of the Cressy and 
Drake protected on the broadside, and 76 per cent. 
of the length of the Kent. In the later ships there 
is only an armoured bulkhead aft where the main 
belt terminates, and it is 5 in. thick in the Cressy, 
12 in. in the Drake, and 4 in. in the Kent. As 
with all our armoured ships now, there are two 
yrotective decks—the lower and main, the latter 

eing thicker within the citadel to form its crown. 
The general arrangement is the same as described 
in connection with the Russell (see page 245 ante). 
The thickness in the larger cruisers is from 3 in. to 
2 in., and generally 24 in. abaft the main side 
armour. 

And now as regards the armament. The Drake 
class has greater gun power than any previous 
cruiser, for not only is there an increase in 
number, but many of the guns are of the Vickers 
type, developing greater velocity, and having more 
sagen than the weapons formerly used. 
‘here are in this class two 9.2-in. breechload- 
ing- guns, fitted in 6-in. armoured barbettes (one 
forward and one aft). These are served through 
armoured trunks from the magazines and shell 
rooms by means of hydraulic power, as well as 
by hand. There are sixteen 6-in. quick - firing 
guns (four more than in the Powerful), all placed 
in casemates of 5-in. armour, the rear walls being 
2 in. thick. Of the smaller quick-firing guns 
there are twelve 12-pounders distributed over the 
upper decks ; while forward and aft, on the main 
deck, there are two 12-pounder boat or field guns, 
three 3-pounders, and nine Maxims. There are 
also two under-water 18-in. torpedo tubes. The 
principal difference in the case of the Cressy is that 
there are only twelve 6-in. guns, and in the Kent 
class there are four 6-in. quick- firing guns mounted 
in pairs in 4-in. armoured barbettes, instead of the 
two 9.2-in. breechloaders, one forward and one aft. 
There are in the Kent ten 6-in. quick-firing guns in 
4-in. armoured casemates; ten 12-pounder quick- 
firing guns ; three 3-pounder quick-firing guns; 
eight 45-in. Maxims; with two 18-in. submerged 
torpedo tubes. 

e come now tothe machinery, and we may give 


in tabular form the leading particulars, which afford 
an interesting comparison : 


“Cressy.” “Drake.”  ‘ Kent.” 
High-pres. in. 36 43} 37 
Cylinders { Inter. ,, - 59 71 60 
Lo eo » 68and68 Sljand 81} €9and 69 
Stroke .. be > re 48 48 42 
Revolutions ws 120 120 140 
iston 8 ft. 960 960 980 
Working pressure .. Jb. 300t0 250 300to0250 300 to 250 
No. of Belleville boilers 30 43 8l 
Heating surface sq. ft. 51,500 71,970 50,300 
Grate area se xb eee 1650 2310 1610 
Weight of machinery tons 1800 2500 1750 
Indicated horse-power perton 11 67 12.0 12.56 
Square feet of heating sur- 
face per indicated horse- 
wer .. és ‘ -- 2.45 2.4 2.29 
Indicated horse-power per 
square foot of grate area .. 12.7 13.0 13.65 


We need not here enter into details as to the 
designs of the machinery. The high piston speed 
is one result of the importance of keeping the 
engines completely under the protective deck, and 
in action these will, as far as possible, be enclosed 
within cofferdams. The ratio of cylinders can 
easily be arrived at from the particulars given. 
In the case of the Kent, for instance, high-pressure 
to low-pressure, it is 6.96, and pressure in the 
intermediate is to be reduced to 49.5 lb. The 
reduction in the weight of machinery to 12.56 indi- 
cated horse-power per ton in the case of the Kent 
is interesting ; this has been exceeded in the trials 
of some of the recent ships, and 2.29 square feet of 
heating surface per unit of power, although less 
than in recent cruisers, is liberal when comparison 
is made with the boilers of the cylindrical type 
worked under forced draught, so that the high result 
is got withoutunduly pressing the boilers. Astypical, 
one or two particulars of the engines of the Good 
Hope may begiven. The high and intermediate pres- 
sure cylinders are each fitted with a piston valve, and 
each low-pressure cylinder with triple-ported slide 
valve with a relieving ring at the back, all the valves 
being worked by the usual double - eccentrics and 
link-motion gear. Reversing is effected by means of 
double-cylinder steam engines, with gear of the all- 
round type, hand gear also being fitted. The crank, 
thrust, and propeller shafting is of forged steel, and 
hollow. Each of the propellers has a boss of gun- 
metal fitted with three adjustable blades of bronze. 
The main condensers will be placed at the back 
of the engines, and are cast brass of oval form 
fitted with brass tubes. The condensing water 
will be supplied by four centrifugal pumps of 
gunmetal, each fitted with an independent 
engine. The feed, bilge, and hot-well engines 
are all independent and separate from the main 
engines. The auxiliary exhaust steam will be 
arranged to discharge alternately into the auxiliary 
condensers, the atmosphere, the low - pressure 
receivers, for working the evaporators. There are 
two auxiliary condensers, each fitted with a circu- 
lating pump and a small air pump. Feed-water 
filters are fitted. The vessels will also be fitted 
with the usual auxiliary machinery—a complete 
distilling plant to supply fresh water to the boilers, 
and for drinking purposes ; three sets of engines 
and dynamos for producing the necessary current 
for electric lighting ; two double-cylinder direct- 
acting engines, with the necessary gear for steering 
purposes ; two complete sets of air-compressing 
engines and pumps, with the necessary air reser- 
voirs and columns for charging torpedoes ; and one 
ice-making machine of the cold-air type, including 
an ice-forming chamber and a pump for circulating 
water in the air cooler. 








SULPHATE OF COPPER. 

THaT any intimate connection exists between 
plum pudding and sulphate of copper may, to the 
majority of people, appear on the face of it in- 
herently improbable, even where a statement to 
this effect is not at once put down to the distorted 
fancy of the speaker. Such misgivings, however, 
are but the product of ignorance, for the connection 
between the supply of dried fruit from Greece and 
sulphate of copper is a close one, though the pre- 
sent season is perhaps the first one in which the 
subject has been dragged from the arena of tech- 
nology to form the subject-matter of polite con- 
versation. Without further parley, we may pro- 
ceed at once to say that the great failure which has 
overtaken the currant crop in Greece this season 
has been attributed, by those in a position to speak 
with authority on the matter, to the ill-advised 
action of the currant growers in stinting the appli- 








cation of sulphate of copper to the plants: this 


chemical being now used on a large scale for 
combating the ravages of the Perono | pest. 

We have just used the term ‘‘ill-advised,” though 
perhaps false economy would more accurately 
fit the case; because it was solely owing to 
the rise in price of the insecticide that the 
failure to use it in sufficient quantity is due, 
and not to any idea that its application could be 
considered as superfluous. It is well known that 
copper has advanced greatly in price during the 
last two years, and consequently its salts have been 
sold at enhanced prices, though not in all cases in 
uniformity with the rise in the metal, as other con- 
siderations may come in, in the case of derivatives, 
which do not bear equally upon the metal in tho 
way of regulating price. 

In conjunction with the rise of price of the 
metal, the demand for sulphate of copper has during 
recent years largely increased in vine-growing 
countries. Italy, Spain, and Greece are now using 
large quantities of it for combating certain vine 
pests, of which the phylloxera is the best known, 
and probably the most destructive. There is, then, 
nothing surprising in the fact that the salt we are 
discussing has seen arise from 151. per ton to 251., 
at which figure it was recently quoted ; though it 
cannot but be matter for regret that this rise 
has taken place, because of the effect it must 
have in limiting the application of the salt 
for purposes where it is now recognised to be a 
sovereign remedy for an evil of great malignity, 
the effectual combating of which is a national 
question in the countries where viticulture occupies 
the labours of a great portion of the population. 

Not that steps are now being taken in earnest for 
the first time in this matter, for the evil has long 
occupied the attention of scientists and horticul- 
turists, and many have been the means proposed, 
and more or less largely adopted, to minimise the 
loss caused by insect ravages. Sulphur has long 
been used in this connection, and is the chemical 
in the largest use to-day, Italy being fortunate in 
the possession of the principal deposits of this sub- 
stance which the world contains. Sulphate of 
copper, however, seems to be the insecticide of the 
future, now that its employment has passed the 
experimental stage, and figures are available which 
enable those who are chiefly interested to judge of 
its merits. 

With regard to the history of its application, 
we are not in a position to speak with any degree 
of confidence, even if we had set out with the 
intention of going into such detail ; but we imagine 
that in going back about fifteen years we shall be 
standing on the threshold of the period which has 
seen its rapid rise into favour. In the year 1889, 
the Spanish Government ordered a certain amount 
of the salt to be distributed free to wine growers 
in the province of Barcelona, snd samples and 
quotations were for this purpose officially invited 
from English manufacturers. In the following 
year, the Spanish Government passed a decree 
exempting sulphate of copper from import duty. 
It may be noted that although, in 1890, Germany 
exported 4000 tons of the salt to Spain for use 
against the phylloxera, this figure fell off in the 
following year to 1368 tons. The German source, 
however, from which this information is derived, 
seems inclined to put this down entirely to a 
decreased demand on the part of Spain; though 
it is more than probable that the orders went to 
England, because there is evidence that at the 
time it was considered that the greater purity 
of the English product with respect to freedom 
from iron was an advantage. Opinion on this 
point, however, seems to have undergone a 
change with the lapse of time, as a quite modern 
practice is to use a mixture of sulphate of copper 
with sulphate of iron, commonly called copperas : 
economy, no doubt, being the main reason at the 
bottom of this procedure, the iron salt being con- 
siderably the cheaper of the two. This being s0, 
there seems no reason why the German product, 
notably that from Salzburg, which is prepared from 
ore containing iron, and which contains this iron as 
a double salt, should not remain in favour in the 
wine-growing countries, always supposing that the 
important matter of price does not act pro- 
hibitively upon the sales. The salt is used in the 
form of a 10 to 20 per cent. solution, and is, asa 
rule, mixed with lime before application to the 
wines. ; 

Although naturally not on such an extensive 
scale, sulphate of copper, or bluestone, to use 








a common synonym, finds employment in home 











Marcil 1, 1901.] 


ENGINEERING. 





275 





agriculture, it having been found to be an excellent 
preservative against mildew in seed wheat. It is 
also largely used in calico-printing, and to some 
extent in the treatment of timber to render it rot- 
proof. Any fear which may have been felt as to the 
introduction of copper into the wine obtained 
from treated vines seems to have no foundation 
in fact, repeated analyses having failed to prove 
the presence of the element in the produce of such 
vines: a point which is not without importance, 
seeing that the medical evidence against the use of 
copper salts as colouring material in preserved vege- 
tables appears to be strong and conclusive. We 
are not, in this article, going into entomological 
details, but perhaps a word or two by way of sup- 
plementing our brief reference to the vine-grower’s 
troubles is desirable. The phylloxera, which is 
not indigenous to Europe, but was imported to 
France from America in 1863, belongs to that 
strange family of insects known commonly as 
aphides, whose attribute of parthenogenesis renders 
it a difficult matter for the gardener to keep them 
effectually in subjection. To give an account of 
how the damage is caused to the vine by this insect 
during its metamorphoses would occupy more space 
than we have at disposal, but it may be said that 
it is the roots of the plant which suffer most from 
its depredations. With regard to the currant vine 
of Greece, the Peronospora viticola, of which men- 
tion has been made above, is not an insect, but a 
peculiar mould or fungus which attacks the leaves, 
branches, and immature fruit, and against which 
the use of a solution of sulphate of copper and lime 
has proved to be the best preservative. 

We may nowturn from the usesof the salt to a brief 
notice of its manufacture, though there is nothing 
to be said on this head for which any originality 
can be fitly claimed, the processes in use to-day 
having been for a considerable time in operation. 
To mention the two principal methods of manufac- 
ture ; these start in the first place from metallic 
copper, generally old material, such as ship’s sheath- 
ing ; in the second place, the burnt Spanish pyrites, 
or ‘ blue billy,” as it is familiarly called, serves as 
the raw material. In the case of metallic copper, 
the metal is heated to redness in a reverberatory 
furnace with an excess of sulphur, the door being 
kept closed. When the required conversion to 
sulphide of copper has been effected, the doors are 
opened to allow of the admission of air, and the 
charge is heated at dull redness for some time until 
the sulphide is oxidised to sulphate. The resultant 
mass is put into dilute sulphuric acid, allowed to 
settle, and on decantation crystallises out. In the 
other process, the Spanish pyrites, which contains 
onan average 4 percent. of copper, is burnt for the 
manufacture of sulphuric acid, the residue consist- 
ing chiefly of oxide of iron, together with oxide of 
copper. This is roasted with common salt, which 
converts the oxide of copper into chlorides ; this is 
then dissolved in water and heated with scrap iron, 
iron chloride and a mud of metallic copper being 
produced; and this is separated and treated, as de- 
scribed above, for sulphate. The bye-product iron 
chloride is treated with lime, whereby calcium 
chloride and iron are produced, the latter having a 
ready sale for certain purposes, owing to its free- 
dom from phosphorus. It should be mentioned 
that an alternative method for preparing the sul- 
phate from the metal consists in dissolving the 
latter in sulphuric acid straight off, though in this 
case the sulphurous acid which is given off is some- 
what of a difficulty, the regulations of the Alkali 
Act necessitating its condensation. 

In America a good deal of the sulphate is obtained 
as a bye-product of gold and silver refining, as much 
as 25 per cent. of copper being found in the residues 
from such metallurgical works. With regard to 
the manufacture of the sulphate in the countries 
where it is in most demand for agriculture, 
it may be mentioned that last year Italy produced 
nearly 8000 tons, and Greece is credited with the 
intention of making at home a portion at least of 
her own requirements: a preliminary step in the 
way of encouraging the manufacture being the 
removal of the import duty on the metal by the 
Government. 

With regard to Spain, we are not in a posi- 
tion t> speak confidently; but this country, 
po in the Rio Tinto Company the third 

argest copper-producing concern in the world, it 
might be —— that the manufacture of the 
sulphate would receive attention. Certainly, a 


few years ago the company just named made a 


a sulphuric acid plant was erected; for some 
reason or other, however, most probably because 
of the fall in the price of the commodity, the 
intention of prosecuting the manufacture of 
the sulphate on the large scale was abandoned ; 
though now that the market conditions have 
undergone so great an alteration, the policy 
which directed the withdrawal from the enter- 
prise may have been reversed. Of what is taking 
lace, however, we have no special knowledge ; so 
eave the point to touch on another issue which has 
already been referred to, and that is the use of sul- 
phate of iron instead of sulphate of copper. 
Whether the former can really replace the latter 
with good effect, is a point for those most inti- 
mately concerned to decide for themselves; but it 
will be agreed that buyers who pay for the latter 
are entitled to get it. This remark has special 
reference to the sale in this country of what is 
termed agricultural sulphate of copper, at a price 
comparing closely with that of the pure sulphate. 
Attention has recently been drawn to the matter 
by the chemist of the Royal Agricultural Society, 
who has found this material to contain but 10 per 
cent. of copper sulphate, the rest being iron sul- 
phate coloured with Prussian blue. This is 
clearly an injustice to the farmer, as well as 
to those manufacturers who supply the pure 
article, and no one will cavil at the remarks 
which the chemist just referred to has uttered 
in condemnation of the practice. Not that any 
bar should be placed upon the sale and use of 
iron sulphate for agricultural purposes ; our objec- 
tion is strictly limited to the procedure of selling it 
under the style and title of the more expensive sul- 
phate with the object of making illicit profits ; and 
we feel that this expression of opinion will receive 
general support. It cannot be said that, as far as 
buyers are concerned, the outlook for the sulphate 
of copper market is very bright; the price of the 
metal has certainly receded somewhat, but the fall 
has not been one of any great degree, and to judge 
by the present demand for the sulphate, the price 
does not seem likely to fall to the figure which it 
reached two or three years ago, in the immediate 
future, at all events. What the users of this sub- 
stance have to carefully weigh in their minds is 
whether, even at the enhanced price, it is not the 
best policy to continue using it as of old. 





THE GLASGOW INTERNATIONAL 
EXHIBITION. 

GLascow may not have the seductive charms of 
Paris, either in climate or social attractions, or in 
the leisurely pleasures of the boulevard for the 
men, or in the modiste and milliners’ windows for 
the women ; but this year is likely to bring to the 
great commercial city of the north a success with 
its relatively small Exhibition which will rival, 
and in several respects possibly excel, that of last 
year at Paris. he eminently practical charac- 
teristic which belongs to Glasgow citizens in 
their business and corporate life—perhaps, also, 
at times in their social recreations—will certainly 
be the dominant feature of the Exhibition, and for 
this reason its influence from an industrial and 
commercial point of view will be immediate and 
far-reaching, a fact that has already been recog- 
nised in the eagerness for liberal allowances 
of space on the part of those nations who have 
manufactures to advertise. We would not, 
however, wish to convey the impression that 
the lighter side of things will be overlooked. 
The Exhibition Executive are to spend 20,0001. 
on music, and have secured the services of Sousa’s 
band, which was one of the distinct attractions of 
the Paris Exhibition ; of the Belgian Guides’ band ; 
of the best German, Russian, Hungarian, and 
other Continental bands. A great variety of 
entertainments will be provided, and a sports 
ground of the first class has been prepared, 
where a constant succession of athletic events will 
be held, including the championships of the Scot- 
tish Amateur Athletic Association, the national 
championships of the Scottish Cyclists’ Union, 
Highland games, a football competition for a 2001. 
cup, &c. An international yacht race will be sailed 
in the Clyde estuary during the Exhibition. But 
these are beyond the scope of ENGINEERING, and 
we pass to the general situation. 

‘© As in 1888, only better,” is the motto of the 
executive, and they have gone far towards realis- 
ing the greater success by engaging Mr. H. A. 


him was largely due the results achieved thirteen 
years ago. Indeed, this year’s Exhibition isa direct 
result of the former. The 1888 Exhibition was 
opened complete on the day on which a year before 
it had been announced that it would be opened. 
Not an article required to be adjusted after the 
first day, and there is almost a certainty that 
this eminently satisfactory state of affairs will be 
repeated. Although in comparison with the num- 
bers that flocked to the Paris Exhibition the 
attendance of six millions of people is very small, 
the results yielded, after defraying all expenses, 
the handsome surplus of 54,000/. The citizens of 
Glasgow added to this sum by subscriptions of 
more than 70,000/., making a fund of 125,000/ , 
for the erection of a permanent art gallery in 
Glasgow. The Corporation, taking the responsi- 
bility of the committee, who were building the 
gallery, off their hands, and receiving the 125,000/., 
have practically completed an art gallery costing a 
quarter of a million ; this large sum was supple- 
mented with a similar amount by the Corporation. 
The art gallery, a handsome Renaissance edifice 
in red stone, now forms the main architectural 
feature, and a great attraction, with its artistic 
treasures, of the new Exhibition. Alongside of 
this permanent structure there have been erected 
more or less temporary buildings, covering some- 
thing like 43 acres of ground, and there could 
not be a finer site for the Exhibition buildings than 
that on the banks of the classic Kelvin, and 
facing Glasgow’s magnificent university. 

On our two-page plate, and on page 272 we illus- 
trate the buildings ; we hope later to give some 
detailed drawings, and may content ourselves now 
with some general notes. The main buildings include 
the Industrial Hall, with an area of 26,000 square 
yards, the Grand Avenue, with 8400 square yards, 
and the Machinery Hall and Boiler and Dynamo 
House, with 20,400 square yards—making a total 
of 54,800 square yards. Mr. James Miller, I.A., who 
has done a large amount of architectural work for 
the railway companies, suggestive in its originality 
as well as Po ee aggre was appointed architect 
for the Exhibition, and the buildings fully justify 
the choice ; while but recently further commenda- 
tion was found in his selection as architect for the 
new Royal Infirmary about to be erected in the 
city. As shown by the elevation of the Industrial 
Hall, facing the Kelvingrove Park and the Glas- 
gow University, the design is in the Spanish Renais- 
sance style, which harmonises well with the per- 
manent art galleries, of which it forms practically 
a continuation. This building is 700 ft. by 
360 ft., covering about 6 acres, and the most 
striking feature externally, as shown by Fig. 1, is 
the dome whose apex is 135 ft. from the ground ; 
above it rises a decorated terminal on which rests a 
figure emblematic of ‘‘ Light,” the total height 
being almost 2U0 ft. Flanking this dome are four 
towers, 180 ft. high, and at the height of 100 ft. 
there is a spacious balcony averaging 25 ft. wide. 
The photograph of the Gray-street entrance, which 
we reproduce on the two-page plate (Fig. 2), 
further illustrates the prevailing scheme of the 
design. Although it is devoid of much of the 
detail that has been lavished on the Ceremonial 
Entrance towards the Park, the main features are 
essentially the same. The central deeply-recessed 
arch, whose springing level is about 20 ft. from 
the ground, is nearly 50 ft. in diameter, and it 
leads into the vestibule. The arch is flanked by two 
tall towers of beautiful design and artistically 
ornamented, while a verandah runs along from the 
base of each tower to the corners of the build- 
ing. Of much jenee interest, architecturally, 
is the Concert Hall, a circular Venetian edifice 
surmounted by a steel-framed dome. Its internal 
diameter is 143 ft.; it closely approximates in 
size to the Albert Hall, and with the exception 
of that building is larger than any concert hall in 
thekingdom. The skeleton of the Exhibition is of 
steel and wood exclusively, and several ingenious 
devices in timber construction have been borrowed 
by the builders from America, whence also comes 
the invention of fibrous plaster with which the 
skeleton is clothed and decorated. The plaster 
walls are faced with white stucco, and the domes 
are gilt. 

In the engineering details of the buildings, Mr. 
C. R. Bonn, M. Inst. C.E., of Messrs. Babtie and 
Bonn, Glasgow, has been associated with Mr. 
Miller, and the photographs we reproduce cer- 
tainly show originality and a distinct success in the 
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trial Hall, the dimensions of which we have already 
given, has a main central avenue for its full length 
of 690 ft.; the span shown in Fig. 3 being 103 ft., 
contracted to 50 ft. at the centre by the dome sup- 
ports and the adjoining four main towers. The 
roof of this avenue is designed on the three-hinged 
arch principle, an arrangement by which any evil 
arising from sudden expansion and contraction 
owing to changes of temperature will be counter- 
balanced. The legs of the main trusses are hinged 
on steel pins attached to steel bedplates, which 
rest upon and are secured by means of bolts, to 
the concrete foundations, the third hinge being 
placed at the apex of the roof, which is about 
60 ft. above the floor level. The main trusses 
are spaced about 40 ft. apart; in addition to 
carrying the roof over the avenue, they are 
saddled with the ends of the supporting girders 
of the side roofs, and resist the wind pressure 
against the face walls, which is taken up and con- 
veyed through the girders to the trusses. The 
principals are elliptically shaped on the underside, 
and formed of latticed steelwork. A series of 
curved open steelwork arches connects the princi- 

als along either side of the avenue (Fig. 3). 

he roof is covered with glass and corrugated iron, 
supported by intermediate steel rafters and purlins, 
ventilation being provided on either side at the 
ridge for the whole length of the building. The 
side avenues are covered with timber roofs carried 
by timber girders extending from, and in line with, 
the principals of the main avenue to the face-walls. 
These roofs are also covered with corrugated steel 
sheeting and glass. 

We hope to illustrate the dome later. Originally 
it was to be entirely constructed of steelwork, but 
as the steel columns were likely to be late in de- 
livery, it was decided to substitute timbers 12 in. 
square, secured to the foundations by steel bolts, 
and extending up to the balcony 60 ft. above the 
floor, where horizontal members of timber are used 
from which to suspend the recessed arches under 
thedome. To the horizontal members intermediate 
girders of the same material are attached, forming 
an octagon on which the inner circular face of the 
dome is formed by outbuilding with timber and 
expanded metal covered with plaster. The outer 
faces of the dome substructure are also constructed 
of timber covered by match-boarding 1 in. thick in 
two layers placed diagonally to each other, and 
nailed to the uprights and to each other. To this 
the fibrous plaster facing is attached. At the bal- 
cony level the inner and outer supports of the 
dome are tied together by a steel and concrete 
platform, from which the steel latticed dome ribs 
—16in number—rise. These ribs are braced to- 
gether by horizontal stiffening girders, and at the 
crown by a circular girder, upon which the ter- 
minal is supported. The dome is covered on the 
outside with timber and sheet iron, and internally 
with fibrous plaster. 

The Machinery Hall, with other portions of the 
Exhibition, is situated on a large recreation 
ground, which is separated from Kelvingrove Park 
by Dumbarton-road. It was not used in the last 
Exhibition, and, in addition to affording more 
room, it confers the great advantage of direct 
communication with railway stations, not avail- 
able in 1888. There is a covered-in bridge over 
Dumbarton-road, the clear s being 65 ft., and 
the width of bridge for Exhibition visitors, 40 ft. 
The bridge is built of three cantilever girders side 
by side, on cast-iron columns, with cross-girders 
carrying the flooring. The connection between 
this bridge and the Industrial Hall on the Kelv- 
ingrove side, and the Machinery Hall on the other, 
is by an avenue, illustrated by Fig. 5, page 272. 
It has a length of 1000 ft., and a width of 75 ft. | 
The roof is formed of laminated timber ribs, semi- | 
circular in form, spaced 15 ft. apart, rising to a 
height of 40 ft. It is covered with glass and cor- 
rugated steel sheeting, the sides being enclosed 
with fibrous plaster secured to timber framing. 

The Machinery Hall itself is 500 ft. long by 
$20 ft. wide, and has a main avenue 108 ft. 6 in. 
span, as shown in Fig. 6, page 272, with four side 


avenues, shown by Fig. 4. The central avenue is}. . 


covered by an arched steel roof of open girder work, 
supported by double columns placed 8 ft. apart, and 
braced together by arched lattice girders. The steel 
columns support the main roof and the adjoining 
side spans, and also carry a gallery, with lines of 
shafting underneath, for conveying power to work 





from the side walls, which is conveyed to them 
through the roof members of the side spans. They 
are connected longitudinally by a double row 
of arched open girders of steel, which extend 
along either side of the central avenue from 
end to end of the building, and under these the 
gallery is carried by light lattice girders supported by 
cantilevers attached to the columns. The roof 
covering is similar to that of the other buildings. 
The gallery, shown on Fig. 6, has a width of 16 ft.; 
it is carried round the main avenue, and is on the 
same level as, and connects with, the bridge over 
the Dumbarton-road. Access to the floor of the 
Machinery Hall, which is 12 ft. lower, is obtained 
by broad flights of stairs at either end of the hall. 
The side spans are 53 ft. each, supported by a series 
of steel latticed and tapered columns, connected 
by latticed box girders carrying lines of shafting 
for conveying power for working exhibits. The 
roofs of the side spans are of timber and steel, as 
shown by Fig. 4. 

The Dynamo House extends beyond the main 
building of the Machinery Hall at its south-west 
corner, and is formed by a continuation of the side 
spans of the main building ; it will be about 100 
feet square ; while the Boiler House extends along 
the west side, and is 204 ft. long and 70 ft. wide, 
covering an area of 1600 square yards. 

A word may here be said as to the general scope 
of the Exhibition. First as to foreign exhibitors. 
Of the fourteen nations participating, Russia will 
take first place. The Government have voted 
30,0007. in order to enable Russia to be adequately 
represented, and there are 160 men now working at 
four pavilions for agricultural, forestry, and mineral 
exhibits. France comes next in the extent of floor 
space allotted, and while a number of exhibits have 
been transferred intact from the Paris Exhibition, 
no fewer than four hundred individual French 
exhibitors are expected in Glasgow. Canada is to 
have a special pavilion in the grounds for the dis- 
play of minerals, manufactures, agricultural pro- 
ducts, and fruit; and a museum in the Park 
has been assigned to Japan ; this will contain 
the art work and the manufactures of that 
country. Quite unique will be the exhibit of 
Rhodesia, for which the Chartered Company has 
provided free transport to the Clyde; the gold 
mining display will rival that of Western 
Australia, and the other five sections embrace 
articles characteristic of the agricultural, industrial 
(indiarubber, timbers, leather, &c.), natural sci- 
ence, and native life of the province. South Aus- 
tralia will rely mainly on its wines ; and Morocco 
will be represented by a very large exhibit of 
native manufactures, housed in a Moorish kiosk. 
It is practically certain that the United States will 
utilise this Exhibition to the full in order to demon- 
strate, in the Machinery Hall, its industrial pro- 
gress. Austria, Persia, Denmark, India, and other 
countries, will also contribute. 





FALSE TRADE DESCRIPTIONS. 

THE extraordinary development of advertising in 
all branches of trade within recent years has had 
a natural tendency to make people less careful 
about the description which they give to particular 
manufactures. In view of the current supersti- 
tion that hand-made articles are superior in all 
respects to those made by machinery, this appel- 
lation is sometimes given to articles which have had 
the minimum of handling in the course of manufac- 
ture ; while, to take a more familiar instance, the 
terms ‘‘ home-made,” or ‘* English make,” are often 
used with a reckless disregard to the fact that many 
of the component and sometimes many of the prin- 
cipal parts of the machine in question are imported 
from abroad. In the majority of cases no evil con- 
sequences follow upon this somewhat questionable 
system of advertising ; but if the advertiser can be 
fixed with an intent to defraud, an Act which was 
passed in 1887 may bring him within the pale of the 
criminal law. 

The material parts of the Merchandise Marks 
Acts, 1887, are as follow: ‘‘ Every person who 
. applies any false trade description to goods, 
or causes any false trade description to be applied 
to goods, shall be subject to the provisions of this 
Act, and unless he proves that he acted without 
intent to defraud be guilty of an offence under 
this Act [50 and 51 Vict. c. 28, section 2, sub- 
section 1]}.” 

The above section merely imposes a penalty 





the machinery exhibited. The columns, with the 
intermediate bracing, also resist the wind pressure 





upon any one applying a false description; but it! 


is also criminal to sell articles to which a false 
trade description has been applied to the knowledge 
of the seller. Thus every person who sells or 
exposes for or has in his possession for sale, or any 
purpose of trade or manufacture, any goods or 
things to which any forged trade mark or false 
trade description is applied . . . shall be guilty of 
an offence under the Act, unless he proves : 

(a) That having taken all cel precautions 
against committing an offence against this Act, he 
had, at the time of the commission of the alleged 
offence, no reason to suspect the genuineness of the 
trade description ; and 

(b) That on demand made by or on behalf of the 
prosecutor, he gave all the information in his power 
with respect to the persons from whom he obtained 
such goods or things ; 

(c) That otherwise he had acted innocently. Per- 
sons guilty of an offence under this Act are liable 
(i) upon conviction or indictment to imprisonment, 
with or without hard labour, for a term not exceed- 
ing two years ; or to fine or to both imprisonment 
and fine ; and (ii) upon summary conviction to im- 
prisonment with or without hard labour, for a term 
not exceeding four months, or to a fine not exceed- 
ing 201.; and in the case of a second or subsequent 
conviction to imprisonment, with or without hard 
labour, for a term not exceeding six months, or toa 
fine not exceeding 50I.; (iii.) In any case to forfeit 
to Her Majesty any chattel, article, instrument, or 
thing by means of or in relation to which the offence 
has been committed. In setting out the foregoing 
section we have purposely omitted all reference to 
trade marks, to the false assumption and use of 
which the penalties above mentioned also apply. It 
will be sufficient for our present purpose to indicate 
the way in which the Courts have interpreted the 
law relating to false trade descriptions. 

The first matter to which attention should be 
directed is the meaning of the term ‘‘ false trade 
description.” From a careful consideration of the 
cases which have been decided upon this point, it 
seems that any description which implies that the 
article in question is of home, whereas in truth it is 
of foreign, manufacture is a false description ; while 
it also appears to be a false description for a manu- 
facturer to state that goods sold by him were made 
by him, whereas, although similar in composition 
to his own goods, they really came from elsewhere. 
Nor is it any excuse in the case of a prosecution 
under the Act for the defendant to show that 
although a description is actually false, the quality 
of the goods supplied is equal to or even better 
than goods manufactured in the manner described. 

The following cases will serve to illustrate the 
foregoing principles: A firm of gunpowder manu- 
facturers contracted to supply gunpowder under 
the trade mark of ‘‘R.L. G. No. 4.” Owing to an 
explosion, they were unable to manufacture the 
powder, but they obtained gunpowder equal in 
quality from a German manufacturer, which they 

acked in barrels supplied by the Government. 

hey inscribed their own trade name on the barrels 
as contractors. They sustained a loss by having to 
import the gunpowder, and no complaint was made 
by the Government, but no communication was made 
on delivery that the gunpowder was of German 
manufacture. The Queen’s Bench Division held 
that the justices were wrong in refusing to convict, 
as the description attached implied the defendants 
were delivering gunpowder of their own manufac- 
ture, when, in fact, it was not such [Story v. 
Chilworth Gunpowder Company, 24 Q.B.D., 90]. 
It is not necessary that the false description should 
be physically attached to the goods. Thus in Budd 
v. Lucas (1891, 1 Q.B., 408), a brewer supplied six 
barrels of beer to a customer, and sent an invoice 
therewith, in which he described the casks as 
barrels, It was decided that the invoice consti- 
tuted a false trade description, and that evidence 
which showed that the brewer had in previous 
transactions sent casks of short measure was ad- 
missible. 

Cases also arise where the goods under discussion 
are described as ‘‘ English make,” whereas some 
of their component parts are in reality brought 
from abroad, or vice versd. In these circumstances 
the general rule ap to be that a product must 
be described as being made in the country where 
it was finished off, but the question is often one of 
fact for the magistrate. The ‘‘ Margarine Case ” 
is generally referred to upon this subject. The 
foundation of a margarine mixture made in France, 
and imported as ‘‘oleo-margarine,” was mixed at 
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Danish butter and English milk. The finished pro- 
duct was called ‘‘ Le Dansk,” and sold in England 
in card boxes under the description of ‘‘ Le Dansk 
French Factory, Le Dansk, Paris.” The convic- 
tion was affirmed on the ground that the words 
were a false trade description, and the article was 
obviously represented as being of foreign make when 
it was not [Bishop v. Tolen, 1895, W.R. 189], 
The converse of this case has recently come before 
the Queen’s Bench Division in connection with 
the sale of watches as ‘‘English,” of which a 
number of the parts came from abroad, the watches 
being put together and finished off in this country. 
It was there decided that if the magistrate had held 
as a matter of law that the mere fact that some parts 
of the watches were made abroad necessarily 
obliged him to hold that the description ‘‘ English” 
was a false trade description, he was wrong; but 
if he arrived at his conclusion, as a  deter- 
mination of fact upon evidence as to a re- 
cognised meaning of the word English as applied 
to watches in the watch trade, or as to what 
the word English was understood to connote, 
there was nothing in law to prevent him from 
coming to the conclusion he did [Williamson v. 
Tierney, 17 T.L.R. 174]. The net result of this 
case is that the interpretation of the word English 
as applied to goods must be left to individual 
magistrates ; and their decisions upon such ques- 
tions of fact cannot be overruled in any higher 
Court. Evidence of custom may apparently be ad- 
duced to show that whatis generally called English 
is really of foreign manufacture. 

Having pointed out what amounts to a false de- 
scription, we pass on to consider how the de- 
fendant may meet a charge under the Act. Where 
he is accused of applying a false certificate he may 
show that he had no intent todefraud. The fraud 
which is apparently an essential feature of the 
offence to which we have referred, does not neces- 
sarily imply an intent to cheat a customer as to 
the quality of goods nor any fraud in any pecuniary 
sense. The intent is implied from the delivery of 
something different to that which the purchaser ex- 
pected to receive from the description given to the 
goods, i.e., by the use of a particular description or 
trade mark which tends to deceive without neces- 
sarily any intent to cheat the purchasers in so 
doing. In considering the question whether the 
case presented elements of fraud, the Court would 
probably take into view all the circumstances. Thus 
the fact that the get-up of the goods to which the 
false description was attached, was similar to that 
of the prosecutor’s goods would probably be a 
material element in the case. 

In all cases it is for the defendant to prove 
absence of fraud. 

Where the defendant is charged with selling or 
exposing for sale goods to which a false trade 
description has been attached, in order to establish 
his innocence, we have seen that he must (a) show 
that he took precautions, (b) that he gave all neces- 
sary information to the prosecutor, (c) that other- 
wise he acted innocently. It appears that if a 
manufacturer describes his wares by some name 
under which they are commonly known to trade, 
he will be excused. Thus an article was sold in 
packets as ‘‘S’s patent refined isinglass.” On 
analysis the contents were found to be gelatine. An 
information for unlawfully applying to gelatine a 
false description, and thereby stating it to be 
isinglass, also with representing it to be the subject 
of an existing patent, was held to have been rightly 
dismissed, on the ground that isinglass was often 
used for gelatinous matters, and that the words 
‘patent refined isinglass” were not untrue [Grid- 
ley v. Swinborne, 52 J. P., 791]. The magistrates 
will not construe the section too harshly ; so where 
a mineral water manufacturer used bottles which 
were moulded with the name of another firm, but 
to which his own label was also attached, for the 
sale of his own mineral waters, it was held that 
he had committed no offence [Wood v. Burgess, 
24 Q. B. D., 46]. 

The sale of tobacco has recently given rise to two 
Somewhat interesting cases relating to false trade 
descriptions. In the first of these the defendants 
sold machine-made cigarettes in a packet labelled 
‘‘Guaranteed hand-made by experienced work- 
men.” The price charged was 2}d. a packet. 
The price of packets of cigarettes of the same 
quality made by hand was 27d. It was proved, 
moreover, that the quality of tobacco, paper, 
starch, &c., used for the manufacture of the 


case of the genuine hand-made articles, and that 
the finished article was just as good. It was 
decided that the defendants were guilty of an 
offence under Section 3, subsection (1) of the 
Merchandise Marks Act, 1887, and that the doc- 
trine of equivalents was inapplicable [Kirshenboim 
v. Salmon, 1898, 2 Q.B., 19]. In the second case 
(which was heard at the Clerkenwell Sessions) it was 

roved that a made tobacco known as “ Phillip’s 

and-cut Virginia” was not really cut by hand, and 
the proprietors, who gave an undertaking not to pub- 
lish the label any more, were let off with a small fine. 
It is to be observed that the Act has no applica- 
tion to a “oom which is purely verbal, so that 
mere pufling of an article would not constitute a 
crime. This was decided in the case of Coppen 
v. Moore (1898, 2 Q.B. 300), but the addition in 
writing of a word to the invoice sent with goods 
sold, which induces the purchaser to believe they 
are what he asked for, is a false trade description 
within the Act. 

The question who is liable for the consequences 
of a false description is one of considerable im- 
portance, for whereas the actual invoice or label 
upon goods sold is generally made out by a servant 
or agent, the injured party will generally be 
anxious to direct his energies to the prosecution 
of the heads of a business. It has been decided 
that the Merchandise Marks Act, 1887, renders the 
master or principal criminally liable for the acts 
of his servants and agents in all cases which are 
within Section 2, subsections 1 and 2, where the 
conduct constituting the offence is pursued by such 
servants or agents within the scope or in the course 
of their employment. The master or principal can 
only be relieved from criminal responsibility where 
he can show that he acted in g faith, and that 
he had done all it was reasonably possible to do to 
prevent the commission by his servants and agents 
of offences against the Act. 








THE TRADE OF HONG KONG. 
THE latest report of the Governor of Hong Kong 
shows that the finances and the general conditions 
of the Colony are most flourishing, and that, with 
the command of cheap labour, it gives promise of 
developing into a great manufacturing centre. 
Being a free port it has for many years past been 
the most important distributive centre in the Far 
East. With the opening of new ports in China 
and the development of the Philippines under the 
Government of the United States, the competition 
for trade may become more severe, but the possi- 
bilities of China are so large that it may be found that 
there is not only room for them all, but also that 
Hong Kong may be able to hold its own under the 
new conditions. If its importance as a distributive 
centre decreases relatively to some of the other ports, 
it seems as it would make up for that by the deve- 
lopment of its manufactures. Hitherto that deve- 
lopment has been hindered by want of space, but 
that difficulty has now been overcome by the 
acquisition of the new territory, which we have 
previously mentioned, and which was formally 
taken over and incorporated in the Government of 
the Colony in the year under review. The supply 
of labour is abundant, as the Chinese seem 
to use Hong Kong as a means of making what 
many of them consider a competency, and 
then return to their native districts to end their 
days in peace and comfort. The flow of Chinese 
to and from the Colony is therefore continual. 
During the year under review over 61,000 persons 
emigrated from Hong Kong, nine-twelfths of 
whom went to the Straits Settlements, 7500 to San 
Francisco, and 3500 to British Columbia. One 
hundred and ten thousand Chinese returned to 
Hong Kong from ports other than Chinese, of 
whom 94,000 came from the Straits Settlements. 
The vast majority of these emigrants and immi- 
grants merely pass through Hong Kong en route 
from and to China. But, nevertheless, the Chinese 
show an increasing tendency to settle in the Colony, 
because of the greater security of British rule as 
compared with Chinese. The richer Chinese are 
purchasing many residences in Victoria hitherto 
occupied a Europeans, while the villages in the 
Kowloon Peninsula have been rapidly extended to 
give accommodation for an increasing industrial 
population. The future prospects of trade are good, 
and there are promising openings for the investment 
of capital in manufactures and industries. There 





machine-made cigarettes was the same as in the 





are no openings for white labour-except in limited 


numbers for supervision in connection with any 
new industries. 

The value of the imports for 1899 was 
3,915,481 dols.; of the exports, 2,949,342 dols.; 
and of the goods in transit, 1,957,703 dols. It is 
not necessary to enter into details of the various 
items, but the following notes will be interesting. 
While British goods hold their own, in the main, 
with those of foreign manufacture, in some cases 
they are being displaced by goods of foreign or local 
manufacture. Very little British cement is now 
imported, the Hong Kong manufacture being now 
chiefly used all over the East, with small quantities 
of Belgian make. The local ropery company’s article 
now entirely supplies the wants of the et market, 
to the exclusion of other manufactures, and, in 
addition, large quantities of the rope are shipped 
to all Eastern ports and Australia. Japan imports 
of coal supply practically all the local markets, 
both for steamer and manufacturing uses. Cardiff 
coal is imported almost solely for Admiralty use. 
Matches are now imported almost entirely from 
Japan, although a few local companies also make 
for the Eastern markets. In the metal market 
the principal demand is for Belgian iron, owing 
to its cheapness ; only small quantities of British 
are imported in comparison with Belgian. Ameri- 
cans will doubtless soon be very severe competitors 
for this trade, the facilities they have for manu- 
facturing allowing them to import their metals as 
cheaply as from Belgium. Up till two years ago 
wire nails were imported entirely from Germany ; 
now the trade is almost entirely done from the 
United States, their nails being fully as good as, 
and cheaper than, the German article. Miscel- 
laneous articles, including hardware of all kinds, 
glass, cutlery, beer, cotton hosiery, and woollen 
goods, come almost entirely from Germany, al- 
though America is now starting the importation of 
such also. 

As was to be expected from its geological forma- 
tion, there are no mines in the Colony. The prin- 
cipal manufactures are : Two large sugar refineries, 
the products of which are exported to almost every 
part of the world; as they are private concerns, 
no figures are available to show their present posi- 
tion, but they are in a flourishing condition. A 
rope manufactory entirely supplies the local market, 
and does a large export business ; the rope is made 
from the best Manila hemp. The cement factory, 
has a branch for the manufacture of bricks and drain 
pipes ; the cement of this company has practically 
ousted the British manufactured article from the 
local market, being used for civil and military works 
of all descriptions and by local engineers, architects, 
and contractors ; it is also extensively exported to 
Japan, Manila, Straits Settlements, and Pacific 
Coast ports. Bricks and pipes are largely used 
in the Colony and exported. 

A large cotton mill was started some years ago, 
but so far has hardly realised expectations. No 
doubt when the initial difficulties of such an under- 
taking have been overcome, a profitable business 
will be developed. There is a large paper factory. 
The paper made is for Chinese use and is largely 
exported to China. There are five soap factories, the 
latest addition being under the management of a 
German firm; while for the manufacture of vermilion, 
which is exported to Bombay, Japan, and North 
China, there are seven small factories. Salt is 
manufactured at four places in the New Territory, 
the yearly output being about 4466 tons, worth 
some 16,000 dols., which in part supplies the local 
demands of the population, being used chiefly for 
the salting and ing of fish, In the New 
Territory the principal agriculture is the cultivation 
of rice, which is almost entirely used for the con- 
sumption of the population, a small quantity being 
exported to the neighbouring towns in Chinese 
territory. The next most important agriculture is 
that of sugar, a fourth of the sugar produced being 
used for local consumption, the rest Soleg exported 
to Hong Kong and Canton. 

There are eight engineering and shipbuilding 
firms, which between them constructed 116 vessels 
of various descriptions (principally steam vessels 
of an aggregate tonnage of 5965 tons. The prin- 
cipal of these firms is the Hong Kong and 

hampoa Dock Company, which besides con- 
structing 21 vessels, docked 330 vessels of an 
average of 2336 tons each during 1899, the largest 
vessel docked being H.M.S. Powerful. This firm 
employed a daily average of 4510 workmen, and 
spent 1,225,280 dols. in wages. The boatbuilding 








industry is also a very large one, and is carried on 
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by numerous Chinese yards, boats being largely ex- 
ported from Hong Kong. 

The total tonnage of shipping entering and 
clearing the port of Hong Kong during the year 
1899 amounted to 18,101,309 tons, being an increase 
compared with 1898 of 835,529 tons, and the same 
number in excess of any previous year. Of this 
total 28.5 per cent. was represented by British 
ocean-going tonnage, 19.5 by British river tonnage, 
25.8 foreign ocean-going, and 0.6 foreign river 
tonnage ; while the foreign junk trade was repre- 
sented by 20.3 per cent., and the local junk trade by 
5.3 per cent. 5386 steamers and 58 sailing vessels, 
and 22,566 junks in foreign trade entered during the 
year, giving a daily average of 76.9 as against 96 
in 1898. The actual sine 8 
construction (exclusive of river steamers) entering 
the port during the year 1899 was 603, being 312 
British and 291 foreign. While there is a decrease 
in the number of British ships as compared with 
the previous year, the British tonnage shows an 
increase of 19,368 tons. This is accounted for 
by the gradual substitution of large for small 
vessels. The increase of tonnage of 165,046 tons 
in the foreign shipping is accounted for by: (1) 
The starting of a new _ Senses line of steamers, 
the Osaka Shosen Kaisha calling at Hong Kong ; 
(2) The increased number of Japanese coasting 
steamers ; (3) An increase in Marty’s Fleet (French); 
(4) The Northern Pacific Line, having shifted from 
British to United States colours ; (5) The greatly 
increased size of many steamers now employed on 
the European runs. It will be well if British ship- 
owners keep themselves informed regarding the 
changes which are taking place in the conditions of 
shipping in Far Eastern seas. 





NOTES 
Tue LuspricatTion oF Petrot Morors. 

Wir the advent of the small petrol motors used 
for tricycle driving, a new problem in lubrication 
has been presented to engineers. Twenty-five 
years ago the difficulty would have proved almost 
insuperable as the vegetable lubricants then in 
vogue would certainly have been decomposed at the 
temperature reached in the cylindersof these motors. 
These temperatures are considerably greater than 
are attained in gas engines of the stationary type. 
The latter are generally water-jacketed, and 
run, moreover, at comparatively moderate speeds. 
With some 2 to 24 indicated horse-power developed 
in a cylinder of, say, 3 in. in diameter by 3 in. 
stroke, a high speed of revolution is essential, and, 
in fact, the small De Dion motors are designed to 
run at about 2000 revolutions per minute. These 
motors have no water jackets, but are cooled en- 
tirely by means of radiator flanges. No accurate 
information has yet been published as to the tem- 
erature actually attained by the cylinder walls, but 
Mr. Veitch Wilson, who as chief of the lubricating 


oil department of Price’s Patent Candle Company, | 


Limited, has exceptional opportunities of forming 
a correct judgment, concludes that it is so much 
in excess of that reached in ordinary gas engine 
practice as to need an entirely different lubricant to 
that which has proved satisfactory in that case. 
Experiments on the viscosity of an ordinary heavy 
gas engine oil, which has been extensively used, 


show that at a temperature of 212 deg. its body be- | 


comes reduced to that of ordinary petroleum at 
60 deg. Fahr., and hence, if such oils are used in 
small petrol motors, the lubrication may prove un- 


satisfactory. Heavier oils are now, however, avail- | 
able, and Mr. Veitch Wilson has published the | 


following figures showing the relative properties of 
a couple of these heavy oils and of a good gas 
engine oil at various temperatures : 


Table Showing Properties of Oils for Gas and Oil 
Engines and Motors. 























Viscosity at* 
Specific 
oo) "a Flash Setti 
Olls. good rh Point Point 
y. F.|,.70 120 180 | 212 Open. about 
C8: *- |deg. F deg. F deg. F deg. F 
Heavy gas en- deg. F. 
gine oil .| 905/910; 750 169 45 33 400 32 
Motorine A ..| 890/895 | 2750 435 100 65 650 40 
» —_B ..| 890/805] 2000 340 85 = 55 | t00) 40 
| 


* The figures given for viscosity denote, in seconds, the time 
taken by 1000 grains of ojl to run through a small orifice in the 
testing apparatus at each temperature. The standard adopted for 
viscosity in this Table is genuine sperm oil, which is taken as 
100 at 70 deg. Fahr. 


It has to be noted, however, that with these viscous 
oils certain precautions are necessary to insure a 


r of ships of European | 





proper flow of the lubricant. Owing to their vis- 
cosity at ordinary temperatures, larger feed tubes 
are desirable than are always put in. A good 
plan is to place the oil reservoir near the engine, 
so that it may be kept warm by the heat radiated 
therefrom. The whole question of the lubrication 
of motor vehicles is worthy of considerable study. 
In view of the unskilled hands into which these 
cars may fall, the lubrication should be as auto- 
matic as possible, and it is also highly desirable 
that only one oil should be needed for all bearings, 
which could well be distributed from a single 
reservoir. The motorine referred to above is stated 
by Mr. Veitch Wilson to be a capital lubricant for 
ordinary bearings, in addition to its high value as 
a cylinder oil. 

Parent Law Rerorm. 

A very important paper on ‘‘ Patent Legisla- 
tion ” was read last Seth ‘haber the Manchester 
| Section of the Society of Chemical Industry by 
| Mr. Ivan Levinstein, who drew attention to certain 
| defects in the present state of our laws, which give 
every facility for the registration of ‘‘ blocking” 
and speculative patents. This is especially trying 
| to chemical manufacturers, since it is possible for a 
| chemist having obtained particularsubstancesto guess 

at the existence of some hundreds of similar bodies, 
though he may not have the least idea as to how they 
shontd be prepared, or more than a speculative 
knowledgeas to their properties. Under Englishlaw, 
however, all these problematical compounds may be 
patented, so that at any later period should a manu- 
facturer produce one by entirely original work, he 
is at once blackmailed by the patentee. In Ger- 
many and America this state of things is avoided by 
the regulation that samples of every chemical com- 
pound patented shall accompany the application for 
the patent ; and Mr. Levinstein suggested that a 
similar regulation should be enforced here, and 
that, further, some fair preliminary examination as 
| to patentability should be made by the Patent Office 
| officials. These suggested reforms at once aroused the 
| resistance of certain vested interests, and Mr. C. D. 
| Abel, the well-known patent agent, published a reply 
| in which he endeavoured to show that a preliminary 
| investigation of this nature was inadvisable, and 
| other agents contested others of Mr. Levinstein’s 
/contentions. These attacks on his proposals have 
now been met by Mr. Levinstein in a paper published 
in the current issue of the Jowrnal of the Society of 
| Chemical Industry, and he certainly shows reason for 
| doubting the fairness of his opponents. Mr. C. D. 
| Abel gave figures which purported to show that in 
| spite of the preliminary examination in Germany 

~ st was much less security for a patent there than 
| here, choosing for that purpose the returns for the 
| year 1896. It so chances, and the fact can hardly 
| have been-unknown to Mr. Abel, that 1896 was a 
/most exceptional year as regards German patent 
| litigations, since in that year thirty-two patents 
| were withdrawn or invalidated ; whilst the average 


| 





| 
| 








| for the four preceding years, Mr. Levinstein points 
out, was but 15.5. As exhibiting the capriciousness 
| of the preliminary investigation under the German 
|law, another well-known patent agent has stated 
| that patents were io i in Germany for the 
| Siemens regenerative furnace and for the Bessemer 
| process. In reply, Mr. Levinstein points out that 
| these patents were applied for years before there 
| was a German Patent Office, and before the present 
| law came into existence. 
From Japan to Evrore By THE TRANS- 
Srpertan Rovrs. 


| _ We have from time to time given particulars of 
‘the construction of the Trans-Siberian Railway, 
| and indicated some of its probable industrial and 
| economic results. It has now got to the stage that 
itis possible to make a journey with comparative 
|comfort along its whole length, and the experi- 
| ences which were given at a recent meeting in the 
| United Service Institution, London, by Mr. H. A. 
Bonar, British Consul at Yokohama, will help to 
make the possibilities of the route better known, 
for it must be admitted that the ideas of the ma- 
jority of people on the subject are still in a very 
nebulous condition. Mr. Bonar remarked that he 
should feel gratified if by means of his paper the 
ignorance prevailing on overland travelling to 

e Far East under present conditions was dis- 
pelled. He admitted that this ignorance was as 
great in the East as it was in Europe, and if it had 
not been for the assurance given him, more than a 
year ago, by a member of the Royal United Ser- 
vice Institution, then in China, who had a special 





knowledge of the Siberian region, that the journey 
by rail and river would be practicable after the 
spring of 1900, he would shalt have given up 
his plan for want of information. His experience 
had shown him that it was now possible to travel 
by river and rail almost uninterruptedly from the 
Far East to Europe, or vice versd, in comparative 
comfort and at little expense. Later there would 
also be a considerable saving in time, and six- 
teen or seventeen days would suffice to get to 
points which it now required a journey of forty 
days to reach. He had accomplished the particular 
ebject he had in view by performing the shortest 
journey between Tokyo and Europe with the mini- 
mum amount of sea travelling. It would be a 
comfort to some to know that they could now reach 
beautiful Japan with very little risk of sea-sickness, 
and that they would be able to travel to China by 
rail all the way so soon as the Manchurian part of 
the railway was completed. This probably would 
happen at an early date, when the Russians would 
be able to reach Port Arthur in absolute comfort 
and independently of the great waterway to the 
Far East. Mr. Bonar thought that there could 
be no harm in Russia acquiring territory for 
this purpose so long as other nationalities were 
admitted without too many restrictions. Manchuria 
would certainly be more accessible than under 
Chinese rule, from every point of view. The Amur 
communication would always be a second ‘but in- 
valuable string to Russia’s bow in Siberia. Travel 
through Siberia under a conditions would 
certainly improve, regardless of the completion of 
the Manchurian Railway. At present the journey 
cost much less than either that by the American, 
Continental and Pacific, or the Suez-Hong Kong 
route. The railway and steamer fares were 
astonishingly low—first-class, from Tokyo to 
Moscow, amounting to only 211. 10s. 6d. for the 
distance of over 7000 miles. If, in addition, meals 
and hotel expenses at the rate of 10s. a day 
for thirty days were added, and 3l. or 4l. for 
baggage expenses, the cost of the journey need not 
exceed 40/. That was about half the cost vid 
Canada or Suez. Later, no doubt, one would be 
able to travel to Pekin or Shanghai for 321. 10s., 
and to Japan for 2/. or 3/1. more. Asa matter of 
fact, it cost his companion and himself rather over 
601. apiece to travel from Tokyo to London ; but 
that covered hotel expenses at various places where 
they were detained, wines and spirits and mineral 
waters, and the use of a servant for part of the 
time. It was quite certain that steamship com- 
panies would never be able to compete with these 
rates, and there was no doubt that the Russian 
authorities would make travelling in Siberia or 
Manchuria as luxurious as it was on European lines. 
Mr. Bonar stated that in the matter of railway fares 
Russia was distinctly ahead of other countries, 
and the charges for sleeping-car accommodation in 
other countries were generally extortionate com- 
pared with those on the Russian railways. The 
travellers left Tokyo on June 1, and reached 
Moscow, a distance of 7295 miles, on July 14. Per- 
conally, he found the trip sufficiently enjoyable, and 
was quite disposed to travel through Siberia again. 





PENNSYLVANIA CoaL Min1nc.—The Buffalo, Rochester, 
and Pittsburg Coal and Iron aw has purch 
about 4000 acres of coal land at White and Center, 
Indiana County, Pennsylvania. The land is included in 


37 fai all lying near the town of Indiana. The price 
paid to the landowners was 113,563 dols. Operations are 
be started at once to develop mines. The holdings of 


to 
coal lands by the company in the section aggregate about 
10,000 acres. 

Tue LIGHTING OF THE EMBANKMENT.—After various 
unsuccessful attempts during the past _— to light the 
Victoria Embankment of the River Thames by gas or 
electric light, the difficulties appear to have been at last 
overcome, for the London County Council has installed 
in a house of its own erection upon the Embankment a 
erg capable of supplying current to arc lamps which 

ave been fitted by the Gilbert Arc Lamp Company, 
Limited, of Chingford, to 67 of the old standards on the 
parapet, and also to about 80 lamps which are to be 
erected along the curb of the Em ment and on West- 
minster Bridge. The parapet lamps are of 1000 candle- 
power each, while the road lamps will be of 2500 candle- 
power, and capable of burning from 60 to 80 hours. The 
generating soe consists of 70 brake —— . sa 
engines by Messrs. Andrews, of Stockport, driving by 
cotton ropes four continuous-current dynamos, each having 
an output of 70 amperes and 500 volts at 500 revolutions 
4 minute, and constructed by Messrs. McClure and 

hitfield, of Stockport. The station was formally 
_— on February 23, and the current switched on to 
the lamps along the parapet only, the others not being yet 





erected. 
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PROFESSOR ELISHA GRAY. 


A creat American inventor has passed away in the 

rson of Professor Elisha Gray. Born in 1835 in 
Danieeitiis, Ohio, Gray was compelled to shorten his 
school period in order to — the battle of life. As 
the family were in straitened circumstances, the future 
inventor betook himself to the hammer and eaw, and 
for several years earned his livelihood, like Gramme, 
of dynamo fame, as a enter’s apprentice, The 
experience he acquired in this humble craft was not 
lost; for it served as an introduction to the refined 
handiwork in which he subsequently excelled. 

After a few years’ toiling at the bench, Gray suc- 
ceeded in entering Oberlin College, a Congregational 
institution not far from his homestead. ere he 
spent five years, devoting himself specially to the 
study of physical science. We next hear of him in 
1865, when he first gave public evidence of his powers 
for electrical invention by devising an automatic 
relay, the hotel annunciator, the telegraph line-printer 
and telegraphic repeater. He soon became connected 
with the Western Electric Company, and about the 
same time established a manufactory of electrical 
appliances in Cleveland. 

he year 1873 marks an epoch in his life, for it was 
then that he began to achieve success with his electro- 
harmonic system for transmitting sounds over tele- 
graph wires. The system is based on the discovery 
that a sound produced near a magnet will cause a 
similarly adjusted magnet to respond to it, even when 
the latter is placed at a considerable distance. This 
is precisely what is known to-day as the electrical 
transmission of sound, or electric telephony. The 
problem was a great one from a theoretical as well as 
from a commercial point of view; it opened up new 
vistas to the scientist and great possibilities to the 
capitalist. 

ut as it so often happened in the history of dis- 
covery and inventions, others were at work in the 
self-same field. Dolbear and Graham Bell were 
actively developing their telephones, and were not far 
behind pioneer Gray. 

In 1876, Gray sought to protect his work by taking 
out a caveat in Washington for the specific purpose of 
enabling him to extend and perfect the “‘ art of trans- 
mitting vocal sounds telegraphically.” This was on 
February 14, and shortly after he learned to his great 
surprise that a broad patent for ‘‘ speaking telephones” 
was granted to Graham Bell on March 8. 

Keenly resenting the injustice, as he considered it, 
he entered the courts and sought to recover his lawful 
rights. Litigation went on briskly at first, then more 
slowly, ending after a period of twenty-five years in a 
legal recognition of Bell’s claims. It is only fair to 
add that opinion is still divided on this vexed ques- 
tion, and there are not wanting noted electricians 
who dissent from the finding of the Courts. 

These prolonged troubles worried the inventor and 
depleted his purse. One of his admirers recently 
wrote: ‘‘ He benefited the whole human race, made 
twenty millionaires, and took boarders to get bread 
for his family and tools for his workshop.” 

Despite these vexations, Gray toiled on, encouraged 
by the hope which springs eternal in the human breast ; 
and, as the outcome of his later labours, we have his 
telautograph, which transmits electrically handwriting 
and drawings to a distance. This beautiful invention 
failed, however, to elicit the patronage of capitalists, 
so that his-pecuniary expectations were again dashed 
to the ground. 

Gray was engaged on perfecting a method of sub- 
marine fog signals when the final summons came. 
It came suddenly, for he dropped dead at his home 
in Newtownville, Massachusetts, on the morning of 
January 21, succumbing to an acute attack of neuralgia 
of the heart. 

We cannot dwell on the various episodes in the 
life of Professor Gray without a feeling of sadness 
mingled with admiration ; sadness for the cruel dis- 
appointments which he experienced, and admiration 
for the spirit with which he endured them all. 





RAILWAY ACCIDENTS. 

DERAILMENT AT TICEHURST ON THE SOUTH-EASTERN. 

THE report made by Major Pringle to the Board of 
Trade on the partial derailment on November 1 last of 
the Hastings train between Wadhurst and Ticehurst has 
now been published. The accident is attributed to the 
defective lay-out and construction of the line at the site 
of the accident. The alignment, the reporter states, is 
full of curves of constantly Me gen radii. The changes 
of curvature are not graduated, and there are two points 
where reverse curves meet without any connecting tangent. 
Tn other cases the length of tangent was too short for proper 
correction to be made in the amount of superelevation, and 
at the point of derailment this was much in excess of the 
theoretical. The side pressure thus brought on the rails 
slewed the whole road over, since the ballast, though clean 
and durable, consisted of rounded pebbles from Dunge- 
ness beach, having no binding properties, The damage 
done by the accident was inconsiderable. One vehicle 





* See ENGINERRING, vol. lvi., page 515. 





only—a guard’s van—left the rails, and the train was 
brought to a stand, by means of the vacuum brake, with- 
out further mischief. The road-bed suffered more—39 
chairs being broken and the road slewed over bodily 14 in. 
for a couple of rail lengths. 


CoLLISION AT PeckwAsH Stpines, MipLanp Ratiway. 


An accident, which, sufficiently serious at the outset, 
was only preven from being much worse by the 
prompt action of certain of the railway servants, occurred 
at the Peckwash sidings between Ambergate and Derby 
on December 1 last, and the Board of Trade report 
thereon has now been published. The 4.50 miceral train 
from Shorland Colliery to Derby failed to come to a 
stand at the ‘‘Home” signal at Peckwash, and con- 
sequently collided with a stop-block beyond the safety 
points. These were demolished, the engine and six 
wagons went over the bank, and the driver and fireman 
were killed, though the was uninjured. The tender 
fouled the up passenger line, and the signalman, observing 
the accident, immediately moved over his levers, so 
as to throw all signals to “Danger.” In the excite- 
ment of the moment he, however, neglected to look 
at his repeaters, and consequently failed to observe that 
the up ‘‘ Distant” signals had failed to respond. At the 
same time he gave the “Obstruction” signal to the 
boxes on each side of him, but not before an express goods 
train had entered the section. This ran on past the “* Dis- 
tant” signals, the wires to which it was afterwards found 
had been fouled by the wreck; and on subsequentl 
sighting the ‘‘ Home” signal against him the driver of this 
train was unable to avoid colliding with the wrecked 
train, though fortunately not severely. On learning the 
state of affairs the signalman asked the driver of this train 
tocut the wires to the ‘‘ Distant” beyond the wreck. This 
was done by a hammer and chisel, and the signals then 
went to ‘‘Danger.” Both accidents arose from the driver 
to the first train over-running his signals, though the 
evidence of the guard confirms that of the signalman that 
these were both in the ‘‘ Danger” position. The error 
doubtless arose from one of those mental lapses to which 
the most careful men are at times liable, and the danger 
thus arising can never be entirely avoided until automatic 
—— is used to supplement the watchfulness of 
the man. 


CoLLIsIoN AT OSWESTRY. 


We had occasion some time back to comment on an 
accident on an Irish railway, the most notable features 
of which were a reckless dis of rales and a remark- 
able development of hard swearing at the subsequent 
inquiry. An accident on December 19 at Oswestry on the 
Cambrian line, shows that the other branch of the Celtic 
race is equally reckless in its methods of railway apera- 
tion, even if slightly more frank in owning up to its mis- 
deeds afterwards, though the reporter disbelieves most of 
the evidence of some important witnesses. The evidence 
shows that the 7.10 mixed train from Welshpool to Oswestr: 
ran into the brake van of a goods train which had been left 
on an up line whilst the rest of the train was shunting. 
The damage done wassmall. The signalman at Oswestry 
accepted the enger train without warning the next 
box that though the “‘ Section was clear” the ‘‘ Station was 
blocked,” his excuse being that he thought the station 
would be clear before the next train arrived. The driver 
of the latter and his fireman both assert that the ‘‘ Distant” 
signals were off when they approached Oswestry, and that 
consequently they ran past without slackening. This 
assertion was proved to be untrue, by the fact that the 
signals were interlocked in such a way that it was impos- 
sible for them to have been off at the time of the accident, 
and there is direct evidence of several witnesses that as a 
matter of fact they were against the train. The driver of 
the goods train gave evidence of equal recklessness, though 
thishad nothing to do with the accident, since he admits 
having run past the up ‘‘ Home” signal whilst standing at 
danger, his excuse being that he had a heavy train which 
it would be difficult to start on anincline. This statement 
was the reverse of the fact, since it was actually a rather 
light train, consisting merely of five loaded wagons, ten 
empties, and a brake van. 


CoLLiIsiIon AT HULL. 


Another remarkable instance of the fallibility of the 
human machine is afforded by the a collision which 
took place at the Paragon Station, Hull, on J ag | 18 
last. The 3.35 pessesane train from Leeds to Hull on 
entering one of the platform lines at the P; m Station, 
collided with a pilot — standing there. The damage 
done to the rolling stock was insignificant, but the driver 
and the fireman of the pilot engine were both slightly 
bruised, and six passengers complained of personal injury, 
The accident arose solely from the mistake of a signal- 
man, who, at the inquiry, stated that he had meant 
to send the passenger train into the platform on the 
“market” line, but pulled over by mistake the levers both 
to points and signals controlling the main arrival line, on 
which the pilot engine was standing, as he knew perfectly 
well. Infact, he states he had two good looks at the 

ilot engine in order to make sure it stood clear of the road 
leading to the market line, and as he had been employed for 
27 years as signalman at the Paragon station, the whole 
arrangement of the points and signals was well known 
to him, and he had been on duty but four hours at the 
time of the accident. The points and signals at the sta- 
tion are interlocked, so that two wrong levers bad to be 

led over by the signalman, yet he failed to notice what 

e was doing. 





ARGENTINE Narrow-GauGEe Rarways.—The first sod 
has been turned of a narrow-gauge line between Buenos 
Ayres and Rosario. The ceremony took place at a point 
near Chacarita. 








CEMENT MANUFACTURE. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 26, Mr. James 
— President, in the chair, the paper read was 
“The tatory Process of Cement Manufacture,” by 
Messrs. W. H. Stanger, M. Inst. C.E., and B. Blount, 
Assoc. Inst. C.E. 

This paper described the rotatory process of manufac- 
turing cement, which presented the advantages that the 
operation was conducted continuously and mechanically 
instead of intermittently and by the aid of much hand 
labour, and that the product was better and more uni- 
form than that obtained by the old method. By this 
process it was possible to approach the theoretical ratio of 


ids to bases ted by th tii 2s 
aci represen y the equation 310, +Al, 0 


= 3, and to obtain a cement which was stronger an 

sounder than the best cements commercially prepared by 
discontinous processes. The output per unit of plant 
was more than double that of the best fixed kilns, and the 
consumption of fuel was smaller; a cheaper class of fuel, 
viz., small coal instead of coke, could be used. Various 
forms of fixed kilns were described and discussed, and 
their merits and defects were pointed out. The history 
of the evolution of the rotatory kiln was traced. The 
earliest practicable form of rotatory kiln had been invented 
by the late Frederick Ransome, Assoc. Inst. C.E., who 
burned powdered raw material in a revolving cylinder 





Y | heated internally by produose gas. Hischief object had been 


pene cement already ground, but this had necessarily 
failed because powdered raw materials agglomerated 
during burning ; the process had not been successful be- 
cause the clinker uced adhered to the firebrick lining 
of the kiln and ultimately rapes it, and because a 
high and regular temperature could not be maintained by 
producer gas without the use of regenerators; when these 
were used they became choked with dust from the mate- 
rials in the kiln. 

The next important improvement in the rotatory kiln 
had been effected by Mr. Wilfrid Stokes, Assoc. Inst. 
C.E., whose apparatus presented many features of 
interest, In this slurry was dried on a drum heated b 
the waste of the kiln. The kiln itself was hea 
internally by producer gas, and the hot clinker was 
passed down a cooling cylinder, where it heated the air 
used in burning the Lorsenge ad ge thus its heat was 
regenerated. The apparatus worked well save for 
the corrosion of the firebrick lining by the clinker and 
the difficulty of controlling the temperature. Various 
forms of lining had been tried, including bauxite bricks, 
but without complete success. 

The percentage of coal needed to burn raw materials to 
cement clinker was computed under various stated con- 
ditions. The calculated minimum quantity amounted to 
8.23 per cent. on the weight of the clinker when dry raw 
materials were used, and the waste gases escaped at 300 
deg. Cent. (572 deg. Fahr.). When the raw materials 
were in the form of slurry containing 40 per cent. of 
water, the calculated minimum quantity was 19.40 per 
cent. with the waste gases at deg. Cent. (572 deg. 
—- and 17.01 per cent. with the waste gases at 200 
deg. Cent. (392 deg. Fahr.). Tables were given showing 
the allocation of the heat to the performance of the 
chemical reactions necessary to produce clinker, to the 
heat lost in the clinker and in the waste gases, and to 
the drying of the slurry when wet raw materials were 
being dealt with. This last-named item was large, being 
nearly 50 per cent. of the total quantity of heat requisite. 

The successful “a of the rotatory in 
America had been aided in great measure by the cheap- 
ness of petroleum in that country. The difficulty of 
obtaining and maintaining a high uniform temperature 
disappeared when oil was substituted for producer gas. 
The lining trouble had remained except in one case where 
it had been er overcome. e largest and most 
complete installation of rotatory kilns was that at the 
works of the Atlas Cement Company, of Northampton, 
Pennsylvania, which had been examined by the authors 
in 1898. The output of this works was between 8000 
and 9000 tons per week, i.¢., about four times the 
amount of most large European works, and the whole 
quantity was obtained from rotatory kilns. There were at 
present 51 kilns in operation, and 48 were about to be 
added, nearly doubling the output given above. The 
whole of this plant was on the rotatory system invented 
by Messrs. Hurry and Seaman. The raw materials used 
by the Atlas Company were a calcareous shale and a 
limestone. These were crushed, dried, finely powdered, 
and fed mechanically into rotatory kilns, The Kilns were 
steel cylinders 60 ft. by 6 ft. 6 in., set on a slight incline 
and capable of being rotated by suitable gearing. The 
fuel was powdered coal driven in by a blast of air 
through an injector burner at the lower end of the 
kiln. An intensely hot flame, readily controllable, 
was thus produced, and heated the raw materials in- 
troduced at the upper end of the kiln, and caused to 
travel downwards in a direction opposite to that of 
the blast. The materials were thus heated systematically, 
and at the lower end of the kiln, near the burner, became 
converted into clinker. This fell into a rotating cylinder 
lined with firebrick, through which passed a current of air 
serving to feed the coal-dust flame. A great part of the 
heat of the clinker was thus regenerated. The clinker was 
then roughly crushed between rolls, which worked under a 
spray of water, and pa through a final rotating cooler 
into trucks, by which it was conveyed to stock-boxes over 
the ding-plant. Huntingdon mills were used for the 
whole of the grinding-plant, whether for raw materials, 
powdered or clinker. From the crushing of the raw 
materials to the storing of the finished cement, no hand 
labour was employed, all conveyance, distribution, and 
transmission being done mechanically. The firebrick lining 
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of the kilns was protected by a layer of clinker, which was 
perfectly effective. The crushing, watering, and cooling 
of the clinker had the effect of maturing the cement, 
and storage and eration usually necessary for cement 
made by the old process were abolished. Tests and 
analyses of the cement showed it to be of high quality 
and perfectly sound. The cost of manufacture did not 
exceed 12s. 6d. per ton, as against an average of 20s. 
for coment madeon the old system. The process could be 
arg with success to wet raw materials, and a large 
plant for treating these was now being erected in this 
country. When wet raw materials were used they were 

umped in the form of slurry into the upper part of the 
kiln which was then unlined, and were dried by the 
waste heat of the furnace . In other respects the 
process was identical with that using dry raw materials. 
A table of comparative costs of the old and new systems 
was given, which justified the conclusion that the com- 
plete replacement of fixed kilns by a well-devised rotatory 
system would take place in Europe as it was already 
occurring in the United States. 





Rowiina Stock 1n AustriA.—The North Emperor Fer- 
dinand Railway Company has ordered 31 locomotives from 
Austrian builders. he company is also about to divide 
contracts between Austrian firms for 1143 trucks. 





InpIAN TELEGRAPHY.—The telegraphic service of 
British India has made very great strides during the 
last few years. In 1889-90 the number of inland and 
foreign messages of all kinds transmitted over the wires 
was 3,132,571, the amount received for their transmission 
being 502,634/., taking the rupee at its par standard. In 
1894-95 the number of messages had grown to 4,391,226, 
the amount received for them being 644,187/. In 1895-96 
the number of messages further expanded to 4,736,734 ; 
in 1896-97, to 5,077,584; and in 1897-98 to 5,713,237 ; the 
amounts received for them being 707,500/., 703,356/., and 
906,873/., respectively. In 1898-99, there was, however, 
a certain check, the number of messages forwarded being 
5,448,600, and the amount received for them 706,475/. 
These totals, it should be observed, included Government 
messages, press messages, and private messages. The 
Indian Government is in the habit of sending certain 
news messages free, but the number of messages thus 
forwarded is very limited, the total having been only 757 
in 1889-90, 1355 in 1894-95, and 1184 in 1898-99. Free 
messages are also occasionally forwarded to foreign 
States. 





ARTIFICIAL Propuction or Cotp.—In his sixth lecture 
at University College, Dr. W. Hampson gave an account 
of vapour compression machines, and described the pro- 

rties of the various refrigerating mediums used in them. 

n the course of this survey the interesting question was 
discussed, how it was possible for carbonic acid to 
a useful cooling agent at very high temperatures, seeing 
that it then had to work with a condenser temperature 
above its critical point, which made it impossible for any 
ressure to liquefy it. It could therefore give out latent 
eat, and thereby put itself into a position to take up 
ain, by vaporising in the cold-room coils, the heat 
which it gave up when liquefying in the condenser coils. 
It had puzzled ae. people to see how, under these 
circumstances, it could do any cooling. The fact was, 
however, that gases could be cooled not only by expanding 
from the liquid state to the vapour state, but also by 
expanding from the state of high-pressure gas to that of 
low-pressure gas, even without doing external work. 
They were not cooled nearly so much in the latter way, 
and they differed very much in the amount of cooling 
thus cau Carbonic acid gas had a high co-efficient 
of cooling on free expansion : more than 1 deg. Cent, for 
every atmosphere that the pressure fell. Thus, if it ex- 
panded from a pressure of 75 atmospheres and a tempera- 
ture of 35 deg. Cent. or 95 deg. Fahr. to a pressure of 
27 atmospheres, it would cool itself down to—10 deg. 
Cent., and convert a small portion of itself into liquid 
at that temperature; very oddly reversing the usual 
conditions of a vapour-compression machine, by condensing 
in the expansion coils, but not in the condenser coils. 
Its efficiency, however, always less than that of ammonia, 
fell off at high temperatures very considerably, being 
little over 80 per cent. of that of ammonia with a con- 
denser temperature of 21 deg. Cent., but only 50 per cent. 
of the ammonia efficiency with the condenser at 35 deg. 
Cent. In discussing ammonia compressors, it was pointed 
out that it was desirable to keep down compression-heat 
not only for the sake of economising compression work, 
but also to minimise dissociation of ammonia into its 
component elements. For the latter purpose, any method 
which did keep down compression heat was useful, but 
for the former not necessarily so. Thus the method of 
wet compression, that was, admitting with the ammonia 
vapour some liquid ammonia, in order that its vaporisa- 
tion might take up some of the compression heat, was 
open to the objection that, besides the difficulty of 
regulating the quantity of liquid admitted, its conversion 
into vapour gave the compressor more work to do, in the 
form of additional volume to be forced through the 
valves; or, looking, at the matter from another side, the 
abstraction of this liquid from the quantity intended to 
expand in the refrigerator coils diminished the effective 
cooling resulting from the compression-work. Cooling 
by injection of oil into the oy ay ae aged is free 
from this objection, and had the further advantage of 
minimising friction, abolishing clearances, and effectual] 
sealing valves, glands, and piston. A working model, 
showing a compressor arranged to do this in the De La 


Vergne machine was exhibited, having been lent by the 
makers, Messrs. L. Sterne and Co. 


The principles 


be | the song «yaad is as certain to know of it as if it was done 


“LIGHT LATHES AND AUTOMATIC 
SCREW MACHINES.” 
To THE EprroR or ENGINEERING. 
S1r,—We notice in the paper read by Mr. Ashford at 
the Institution of Mechanical Engineers our 6} in. centre 
lathe is described as a “‘ brass finisher’s lathe.” Although 
our lathe is very well suited for brass work the title is 
quite a misnomer, as the lathe is specially adapted for 
heavy work. As a a of this we may mention that 
we have reduced a Kirkstall steel bar 3} in. in diameter 
to 1#in, in diameter at one cut with the slowest self- 
action feed. We shall be glad if you could make the 
correction. 
Yours faithfully, 
HumpacE, JACQUES, AND PEDERSEN, LiMiTED. 
Luckwell Works, Ashton Gate, Bristol, 
February 26, 1901. 








A TALK OF AMERICAN METHODS 
AND MEN. 
To THE Epiror oF ENGINEERING. 

Str,—As a journeyman who has spent seven years in 
American shops, will you find space for a few remarks 
from me, suggested by Mr. Harrap’s letter last week. 
I wish to speak of one or two things in which American 
shops are inferior to ours, and also suggest where we 
might improve. In so far as America’s natural resources 
are greater, we must be resigned, but it is easy to hold 
our own in every other way. I think there is at least as 
much brains here as in American shops. I should be sorry 
to see even the best American workman come into our 
shops in large numbers. They would do good to the extent 
in which they stirred some of our slow places up, without 
tending to increase or to prevent the selusticen of working 
hours; but, on the other hand, I am afraid there can be 
no doubt but that the moral tone both of masters and 
men would be lowered. English workmen now are, com- 
paratively speaking, men of principle; and masters are 
magnanimous and reliable, The men—if I may put it in 
rather a strong, perhaps exaggerated, form—know that 
they are slaves, and they stand together and trust one 
another. In America they either do not know it, or 
retend not to, and they do not trust each other. 
ther an ideal state of things perhaps, from the 
employer’s point of view, and still more so the fact 
that less supervision is requi in an American 
shop; the presence or absence of the foreman making 
little or no difference in the amount of work done. 
When the reason of it is understood, however; when one 
finds that it is not due to a more honest disposition, but 
the reverse; that it is due to fear and distrust of each 
other ; then it may not appear so desirable. Every man 
knows that if he loafs, or does anything for himself, that 


before his eyes. I will say that my experience has been 
in New Jersey and Pennsylvania only, and that the 
former State has a bad reputation, so much so that Jersey 
men cannot obtain employment in some Pennsylvania | | 


shops. 

The two worst things about American shops are the 
petty, sneaking, tale-bearing character of most of the 
men and the long hours—a 60-hour week and scarcely 
vs | holidays, rarely more than a day at a time. 

heir supposed genius for invention is nothing that any 
man could not do who gave his attention toit. The enor- 
mousamount of trash registered in the United States Patent 


ever paying anges. Of course we know that nearly 
all fundamental discoveries and inventions have been 
made on this side of the Atlantic; but the Americans, 
owing to their universal bragging, have come to believe the 
reverse. There are comparatively few patents taken out 
here, because it is expensive—as it ought to be. 

It is a pity that England should have to lead, while 
other countries have an advantage over us; and before | ® 
the condition of our own workmen can be improved, it 
is necessary that the countries we are competing with 
should approach nearer to our own level. 

We want a better, but at the same’ time, a magnani- | f 
mous and kindly realisation of the natural inferiority of 
foreigners er. This may, perhaps, cause a smile, 
but nevertheless there is truth init. I do not pretend to 
be —_ impartial ; I have not been back in England long 
enough. 

Only those who have lived in America can realise the 
selfishness and intense patriotism of the American people. 
Our Jingoism might almost be considered as Interna- 
tionalism by the side of it. 

rding our own shops, I should like to see the men 
work in a better spirit. Machinery should be welcomed 
instead of gnome I should like to see each man doing 
his best and most, of course within reasonable limits, 
while he isat it. Such a policy would be much to our 
benefit as a nation, and I cannot believe that in the end 


nights. 
will most gratefully return same on Wednesday afternoon. 
Apologising for taking so great a liberty to address you in this 
manner, 


and managers, I believe that to be quite correct; but 
speaking as a manager myself, I have always found it 
better for all concerned to listen to every idea advanced, 
and give the men credit for what they may suggest; 
moreover, workmen feel that their efforts are being 
appreciated, and it tends to a better feeling between 
workmen and those in authority. 

I would advise those gentlemen holding these unenvi- 
able positions, which require so much tact and energy, to 
try this method, and they will be surprised at the vast 
amount of intellect that lies dormant in their workmen 
just for the sake of a little encouragement. 

If employers and managers could only see the good 
results that would accrue from a better understanding on 
these points, and our Patent Laws framed to come within 
reasonable limits, I for one do not think that competition 
would trouble us so muchin the future. Thanking you in 
anticipation, 

Yours faithfully, 
Wiiuiam Catrett, A.M.I. Mech, E. 

Newport, Salop, February 25, 1901. 








NAVAL GUNS. 
To THE Eprror oF ENGINEERING. | 

Siz,—I have been able to gather the following parti- 
culars, which I beg to put before you, as they may prove 
of interest to your readers : 

On the 24th ult. gunnery practice was being carried 
out with a quick-firing 149-millimetre (5.9-in.) A. gun, 
Armstrong type, on board the gunnery ship Terribile, in 
the Spezia roadstead. At the firing of one round the 
breech-block was blown off and the cartridge-case driven 
to the rear, killing four gunners on the spot, four others 
being severely burnt by the escaping gas. This gun had 
been built at the Royal Arsenal of San Vito, Spezia, on 
plans supplied by Elswick ; it is on the type an gray by 
Elswick in 1889 to the pe Italian Navy, both for the 
120-millimetre (4.7-in.) and 149-millimetre (5.9-in.) guns, 
and which was adopted by the Italian Admiralty. 

In 1890 a very similar accident occurred in the same 


roadstead to a 120-millimetre (4.7-in.) gun of this same 


type. The breech-block was blown off into the sea and 


could not be recovered ; the steel was found to be partly 
torn in one of the threaded parts of the breech-block 
seating. 
decided to alter the threads of their 120- millimetre 
(4.7-in.) gun breech-blocks. 


After this first accident Messrs. Armstrong 


Have we any guns of this type in the British Service ? 


If so, the sooner they are found obsolete by the respor- 
sible authorities and replaced by improved weapons, the 
better it will be. 


I am, Sir, yours faithfully, 
February 22, 1901. VERAX, 








A WARNING. 
To THE Epitor or ENGINEERING. 
Str,—A few evenings ago I received a call at my private 


residence from an individual who presented the following 


etter : 
London, February 25. 
Tree » Esq., Mem. Inst. C.E. 
Sir,—Will you kindly render an Assoc. Mem. Inst. in very great 


distrees a little temporary assistance? I have been upwards of 
three years out of an engagement through ophthalmia, and have 
been compelled through sheer poverty to walk the whole distance 
from Manchester to London to see Mr. Mansergh and Dr. Tudsbery 
at the Institute on Wednesday morning, with a view to assistance 
from the Benevolent Fund through Sir Chas. Douglas Fox’s 


Office is evidence of that, only one article in 25, I believe, | introduction. 


I have been without food or bed for the past three days and 
I am worn out, homeless, and literally starving, and I 


I respectfully beg to be your obedient servant, 
T. J. CLARKESON, B.A., New Coll., Oxon. 
Should you have a cast-off pair of trousers and would kindly 
pare them, I should be ever grateful. 


Certain matters in connection with the letter led me to 


regard it as a fraud, and I refused to see the so-called 


‘T. J. Clarkeson,” or to render him any assistance ; but 
rom inquiries which I have since made, I learn that be 


has been more successful elsewhere. So far as I can 
ascertain, no such person as ‘‘T, J. Clarkeson” has ever 
been on the roll of the Institution ; but inasmuch as in 
another similar letter, written by the same individual, 
and almost identically worded, he signs himself ‘‘W. D. 
Everest,” it is evident that he is not a man who can be 
readily identified by reference to a list of members! 
Anyone who will place this impostor in the hands of the 
police will be doing a good service. 


I am, yours truly, 
A MeEmBeER OF THE Inst. C.E. 
London, W., February 27, 1901. 





Tue NicAraGua CANAL.—A special statement of Pro- 





letter. 





governing the construction of cooling-coils were 
explained, 





it would be against our interests individually. 
I hope that Americans who read this will not take my 
criticism too resentfully ; remember that I am speaking 
of the worst features of their shops; that more might 
said ; and that I am willing to allow that instances to the 
contrary might be picked out in both countries. 
Yours seen: 





To THE Epitor or ENGINEERING. 


S1r,—I have been very much interested in Mr. Harrap’s 
But I cannot believe that our cousins over the 
water have a monopoly in brains, but the employers over 
there realise that their interests are 
encouraging men to use their intellects when at work, 
also | and also to pay for any beneficial ideas they may make. 

With reference to workmen being snubbed by foremen 


be | mitted tothe Senate by Senator Mor, 


best served b 


fessor Johnson, a member of the Ni n Commission, 
on the traffic resources of the canal and its effect upon the 
commercial industries of the United States, has been sub- 
, who observes 
that the statement ‘‘ proves conclusively that as an in- 
vestment the Nicaragua Canal will earn a highly re- 
munerative profit on a cost even of 200,500,000 dols., 
which is the extreme estimate presented by the Isthmian 
Canal Commission.” Professor Johnson, in his_state- 
ment, makes a number of statistical estimates. For the 
year ending June 30, 1899, he says that 3,426,752 cargo 
tons of United States commerce could have used the canal, 
3,346,377 tons for South, Central, and British America, 
and 5,736,456 tons European tonnage. The Commission 
estimates that 7,500,000 tons of traffic will be available 
for the canal in 1914, and that the total will increase to 





a traffic of 11,250,000 tons in 1924, 
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LIGHT LATHES AND SCREW MACHINES.* 
By Mr. JoHN ASHFORD, Associate Member, of London. 
(Continued from page 254.) 

Changes of Traverse.—A further requirement of para- 
graph (4), namely, that the changes of traverse should be 
effected by a handle movement practically instantaneous 
in action, is most important, both for ordinary turning 
and for screw-cutting. 

An examination of the following methods now in use 
will be of interest. The change feed-motion largely 
adopted for the purpose of driving the traverse shaft and 
lead-screws, is shown in Fig. 29, page 268, it being part of 
an open-spindle capstan lathe. 

A short driving spindle A is mounted parallel to the 
traverse shaft B, and three pairs of wheels C F, DG, 
and E H, mesh together upon the shaft and spindle. 
The wheels upon the spindle each have six keyways, and 
they are also counterbored as shown in drawing at I. 
The spindle is bored and slotted to receive a rod J, 
armed with a cross-piece, which acts as a sliding key K. 
The handle, situated in front of the gantry, is used to 
slide the rod with the key K, its position determining 
which of the pairs of wheels shall be operative. 
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Fig AS. 
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Fig50. Comsineo Nut RELEASE AND Quick WITHDRAW, 
(Humpace, Jacques AND PEDERSEN.) 
(See Figs. 26 & 27,) 
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The centres of the shaft and spindle are 33} in. apart, 
and the wheels are paired as follows : 
First pair : 
C 3} in. pitch diameter, 39 teeth. 
F4t 49 


” ” %” 


Second pair: 
D 4 %”” ” 48 %° 
G 3) a) ” 40 3° 
Third pair : 
E 43 ” ”? 54 $9 
HZ: 34 


%” 
The pitch is 12 diametrica', ani the 


feeds are yond, 
th, and ,',th respectively. 


’ 
oa 





“ Paper read before the Institution of Mechanical 


Messrs. John Hetherington and Sons use a similar 


mechanism with four changes of speed to drive their 
sliding and surfacing shaft in their 10-in. sliding, sur- 
facing, and screw-cutting lathe. sed 

In the arrangement, Fig. 30, page 268, for a similar 
purpose there is also a driving spindle and traverse 
shaft. There are three pairs of wheels, but they are not 
continually in gear. E 

Those marked 1, 2, and 3 are each pinned to the 
traverse shaft. Upon the driving spindle there is a 
sleeve which is free to slide upon a feather key. Mounted 
upon it and forming part of the sleeve are three wheels, 
4, 5, and6. The position of the sleeve can be regulated 
by a handle in front, which may cause either pairs of the 
wheels to mesh as follows: 

First pair: 

No. 1 has 55 teeth ed pitch. 


9 ” 


Second pair: 
No. 














Engineers, 





” 35 ” 10 ” 
” 5 ” 55 ” 10 ” 
Third pair: 
No. 3 ” 45 ” 10 ” 
ere ee || ee 


43. InsipE or Apron (LODGE anp_SHIPLEY). 


Fixine oF Loose HEADSTOCK 
Fig 46. 

















(e) 


The feed-change gear in Figs. 26 and 27 on page 253 
ante, and in Figs. 32 and 33, on pege 268, is a modifica- 
tion of that shown in Fig. 29. The drive in this case is 
by roller chains, with three pairs of sprocket wheels. 
The driven wheels are mounted upon a sleeve which 
rides upon the end of the traverse-screw, and sliding 
keys are provided within the driven wheels. 

i page 263, 

endey- 





he change-wheel system, as seen in Fig. 31, 
which is usually known by the name of the 
Norton gear, is a very handy arrangement, and has 
much copied. This gear serves to regulate the traverse 
for both screw-cutting, turning, and facing. That it ma 
apply for the several purposes, the lead-screw is cut wi 
a keyway along its — so that it serves both as a 
screw and a traverse-shaft. It will be ee to 
learn the opinions of members on the use of the lead- 
screw in this dual capacity. : ; 

Change-wheels are used in the usual manner, the inter- 





mediate wheels being mounted upon a quadrant; but the 
number is very limited, as there are only two with 36 
teeth, one with 140 teeth, and one with 69 teeth, though 
the latter, however, is but rarely. 

In front of the gantry is a gear ee through which 
the lead-screw passes, and upon the portion within the 
box, there are twelve spurwheels, the teeth ranging in 
order asin the Table I. Directly beneath the screw is a 
short shaft upon which, and within the gear box, is 
mounted a sliding. tumbler containing a pair of spur- 
whi the first upon the shaft and the second in gear 
with the first. This tumbler may be moved along the 
shaft until it is opposite either of the wheels upon the 
screw, and then raised to cause the second wheel to mesh 
with that upon the screw, where it is held in position b: 
aspring catch. This action closes the train of wh 
when the change wheels have been set. In order that 
one of the change wheels may be mounted upon it, the 
end of the short shaft projects beyond the gear box, and 
thus the motion from the mandrel is transmitted hy the 
change wheels and the short shaft, and thence through 
the medium of the gears in the tumbler to the lead- 


screw. 
In Table I., the screw threads which may be cut are 
placed in order below the figure indicating the number of 
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teeth in the wheels, and the change wheels are arranged 
as indicated on the left. An inspection of the figures will 
show that all ordi oo pepe are met when the two 
change wheels with the 36 teeth are inuse. Consequently 
itis but rarely that, beyond the movements of the tumbler, 
a change of the wheels is necessary. 


TasBLe I.—Change Wheels and Screw-Threads. 
(Hendey-Norton. ) 





Change Wheels. | 


Spur Wheels in Gear Box. 





On On | 3035 40 45 50 55 60 65 70 80 90 100 
Stud. | Shaft. 
Regio S| 2 ipsa ee ema 
| Threads Cut per Inch. 
144 86 | 5 44 4 3h S$ 8 23 2 % 2 18 1b 
. | 36 {2018 16 14 13 12 11 10 of 8 7 6 


144 ‘Redhead isthe stacnanre taser e aia den, 


When traversing with the reducing gear ‘inside the apron in 
——. the number of cuts in the above Table are increased seven 
Imes. 

The gears in che tumbler have 30 and 63 teeth. 

In the No. 64 hexagonal turret,* Fig. 72, there are 
two feed-change gears ; one is conn with the lead- 
screw and the other with the traverse-shaft, each of 
beg mt per along the front of the lathe. The gear for 
the lead-screw has four changes which are obtained in a 


been | 8imple way, Fig. 34, 


268. 

Four pct 2, 3, 4—are fitted upon and form 
part of a sleeve which is free to rotate upon the fixed 
stud 5. Pivoted upon a second fixed stud 6 is a built-up 
swing frame, carrying an intermediate wheel 7, the posi- 
tion of which may be varied upon the sleeve 8. Upon 


" * [The figure here referred to will be published with 
the later portion of the paper.—Eb. E.] 
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the fixed stud 6, and within the part embraced by the 
swing frame, is a broad spurwheel 9, which is driven, 
when in motion, by the intermediate wheel 7. The 
wheel 7 may thus move into either of four positions upon 
its carrying sleeve 8 and still mesh with wheel 9. By 
lifting the swing frame, the wheel 7 may be caused to 
engage with either of the four wheels 1, 2, 3, 4, and the 
frame is then locked in position by a bolt in a quadrant 
forming part of the spring frame. As the intermediate 
and driven wheels are for each speed, the variation 
is entirely produced by the wheels 1, 2, 3, 4. 
The teeth upon the wheels are as follow : 


Wheel number ... an 1 2 3 4 
Teeth number ss 6S. OS 
Speed ratios il Qt 3/t 4/1 


By following the train of mechanism, it will be seen 
that the screw is finally driven through a train of bevel 
wheels placed within a gear box at the front of the lathe 
bed, Fig. 35, page 268. A small handle in front of the 
gear box is available for setting over a double-claw clutch, 
thus stopping or reversing the motion. Within the gear 
a referred ~% — is ~~ a — of ee similar : 

ig. 29, page 268, for regulating the speed of traverse, an 
in front of the box, rieoy ome for reversing and regulat- 
ing the speed of traverse. The drive for this traverse 
is by belting to the gear-box from a three-speed cone on 
the tail end of the — Fig. 35, page 268. 

The feed gear applied by Messrs. Ward to their larger 
types of capstan lathes is a combination of that which is 
shown in Fig. 29, and that known as the Hendey-Norton. 
As already pointed out, the former of these gears gave 
three feeds and the latter twelve feeds for screw-cutting, 
and the same number for the automatic traverse. By a 
combination of the two gears, when one of them is applied 
to the drive for the first shaft and the other from the 
shaft to the a screw, the — ei o ther, so 
giving a very wide range, and thus completely dispensing 
with the changing of wheels in the old way. The change 
ap lied by Ward are four pairs of meshed gears with a 

iding key on the spindle, and twelve gears upon the 
lead- screw, which give the following variations in 
traverse : 


TABLE II.—Screw Threads Cut by Change Gear. (Ward ) 


A 6.4 4.3. 2:..0°% 
B 8 10 12 14 16 18 20 22 2% 26 28 30 » 
Cc 16 20 24 28 32 36 40 44 48 52 56 60 o 
D | £0 100 120 140 1€0 180 200 220 240 260 280 300 ” 


12 18 14 15 per inch. 





~The letters indicate several pairs of gears which may be used 
to drive the parallel spindle. 


Figs. 36, 37, and 38, on 269, show another modi- 
fication of the Hendey-Norton gear, combined with a 
second change as in the Ward gear, but obtained in a 
different way. 

It will be seen that below the headstock and within 
the bedplate there are two shafts, the upper one A the 
tumbler shaft, and the lower one B the change-gear 
shaft. Upon the portion of the lower one and within 
the bedplate. there is arranged a series of change 
wheels, and, into either of these, the intermediate gears 
carried in the sliding tumbler may be caused to mesh as 

uired. The second series of changes is in the wheel 
train, between the gear shaft B and the lead-screw C. 
The arrangement consists of a pair of gear wheels keyed 
— the shaft B at D, and their teeth are in the ratio of 
1 to 2, 

A quadrant E, pivoted about the shaft B, carries a 
spindle, and upon it, two twin gears F, G, are free to 
rotate, which twin gears are similar to each other, each 
consisting of two attached gearsin the ratio of 1to2. When 
in position, the smallest spurwheel at D meshes with the 
larger part of one of the other twin gears, and the | ti 
spurwheel at D meshes with the smaller part of the other 
twin gear, thus their relative speeds of rotation are as 
lto 4. The final closure of this train is a sliding wheel 
upon the end of the lead-screw, which, it is possible, by a 
handle movement, to slide into either of four positions 
meshing with any of the wheels forming the two twin 
gears, and the wheels are actually meshed by raising the 
quadrant. By this device, four different speeds may be 
given to the lead-screw for each position of the tumbler 
on shaft A. 

The lead-screw on this lathe has a keyway along its 
length, so that it may act as a traverse shaft, as in the 
Hendey-Norton lathe, the gear in the i increasing 
the cuts per inch to the threads obtained from the screw 
in the ratio of 2.5 to 1. 

Table III. gives the threads and cuts with the com- 
bined gears : 





TaBix III.—Threads and Feeds. (Lodge and 
Shipley Cathe.) 
Positions of Tumbler Positions. Mote: 
Sliding Gear.) ) 93 45 6 7 8 9 10 ll 
| per inch 
A i— 18 19 20 22 28 24 26 28 30 82 80to 40 
B j— 9 9310 Il “i 12 13 14 15 16 «40,, 20 
Cc i 3 43 5 of 53 6 st 7 i 8 20,, 10 
D 2 23 — 2} 23 2 3 38 33 33 4 10,, 5 


Another requirement of paragraph (}) is, that the tool 
position should be readily changeable, therefore the ques- 


tion we have next to consider is, what movements of the 
tool are necessary, and how may they be obtained ? 

That the cutting tool may be brought to an exact posi- 
tion, three directions of motion are essential. 

Firstly, in a horizontal plane in the direction of the 
lathe axis. 








Secondly, in a horizontal plane at right angles to the 
lathe axis. 

Thirdly, in a vertical direction. 

As a rule, provision is made for ready adjustment in 
the first two directions by such means as the compound 
slide rest; but for the third adjustment, we are rather 
too familiar with the use of metal packing strips varying 
in thickness. What is wanted is a quick vertical adjust- 
ment obtainable without loose pieces of any description, 
for which purpose several firms use elevating cross slide- 
ways, but in most of these arrangements stiffness and 
rigidity are sacrificed. 

A further consideration of the movements of the tool 
in the horizontal plane, both parallel to and across the 
line of axis of the lathe, opens up a number of points for 
discussion, such as the relative merits of the ordinary 
English saddle with its compound slide rest, and of the 
— Pa now being so largely fitted both in America 
and here. 

As regards the English saddle, the longitudinal hand- 
traverse is effected by a rack-and-pinion motion without 
intermediate gear, and movement so obtained is very 
jerky and unsuitable for feeding the tool in its cut. Con- 
sequently, it is only used for shifting the saddle position 
when the tool is not in action, and the compound slide- 
rest is used for hand-feed or for fine adjustment of the tool. 

As regards the apron-saddle, the vertical front plate or 
apron has gearing within it for obtaining the various 
motions in an easy manner. For instance, thereis gearin 
between the handwheel and the rack-and-pinion whic 
gives enough mechanical advan to enable the operator 
to an easy and steady hand-traverse to the saddle 
with fine adjustments, thus rendering unnecessary the 
compound slide-rest. 

These two types of saddles are illustrated in Figs. 39 
to 44 on pages 269 and 281. 

English Saddle.—The saddle and slide rest, Fig. 42, 

269, are fitted to an 8-in. sliding and screw-cutting 

the. The automatic traverse is obtained by worm gear- 
ing from a shaft at the back of the machine. Passing 
through the saddle there is a light spindle which conveys 
the —— to the gears at the front where there is a 
simple form of frictional connection to put the traverse 
intoaction. The release nut, in two halves, actuated by 
a cam plate, slides in a small bracket beneath the saddle. 

Apron Saddles.—Two photographs of the interiors of 
the aprons belonging to these saddles are reproduced, 
one as fitted to a sliding and screw-cutting lathe, Fig. 39, 

269, and the other a sliding, surfacing, and screw- 
cutting lathe, Fig. 40, page 269. In each case it will be seen 
that the lead-screw being cut with a keyway acts in the 
additional capacity as a traverse-shaft, so that worms 
carried by the — may slide upon the exterior of the 
screw thread. These worms drive the gearing for both 
longitudinal and cross traverse. In Fig. 39 the worm A 
meshes with the wormwheel B, which in turn drives 
wheel C and pinion D through a friction cone, which is 
adjusted by a knurled nut in front of the apron. In 
Fig. 40 the same lettering applies to the traversing gear, 
but, in addition, there is a second worm E with gearing 
F, G, H for actuating the automatic surfacing feed. In 
both of these illustrations, I is the release-nut, the details 
of which are shown in Fig. 22 (page 252 antec). Attheside 
of the apron is a handle J, which slides upon the shaft K. 
A vertical movement of this handle either up or down 
causes @ partial rotation of the shaft K, which, by levers 
and link, communicates with a bevel-gear train and 
double-claw clutch inside the headstock casting (see 
Fig. 41). Thus, from the saddle, the feed may be 
either checked or reversed—a very handy arrange- 
ment. There is also an automatic feed knock-out, 
which is not shown in the illustrations. As already 
stated, the automatic feed is put into action by a 
friction-cone actuated by a knurled nut in front of the 
apron. It is the assumption that this friction gear will 
make it impossible for antagonistic feeds to be in action 
at one time; but in —s this is not so, for the fact is 
that as the worm and wormwheel are constantly in gear 
the rotation of the spindle upon which the wormwheel is 
mounted tends to automatically tighten the nut and 
cause the cone to seize. 
as the worm gear gives a different rate of traverse to the 
screw, something must break. The author has had the 
rack of a Hendey-Norton lathe broken three times in this 
way, pa: by accident. The design of this apron may 
thus seen to meet the requirements of paragraph (g 
but it fails as far as paragraphs (e) and (h) are concerned. 

To meet the requirements of (h) a neat interlocking 
mechanism shown in Figs. 43 and 44, page 281, here 
effectually prevents the possibility of two speeds of tra- 
verse entering into action at one time. The feed tra- 
verse is in this case also derived from the lead 
screw acting as a shaft; but, instead of a worm, a 
sliding sleeve with two bevel-wheels A and B, is 
mounted within theapron. These bevels may be meshed 
with a third one C, from which both the longitudinal and 
the cross-traverse wheel-trains are driven. The handle 
D (Fig. 44) operates the lever E, which in turn slides the 
bolt F. On one end of this bolt a claw is mounted which 
determines the position of the sleeve with the bevel 
wheels, and at the other is a lock for the release-nub. 
Thus it will be seen that unless the bevels are both out 
of gear, it is impossible for the nut to close upon the lead- 
screw, by which arrangement the requirements of (h 
are fulfilled, and by a slight further alteration (ce) woul 
be also fully satisfied. 

The abolition of the compound-rest necessitates other 
modifications in the ine, such as cutting away the 
saddle to clear both the fast and loose headstocks, that 
the tool may get home to the centres. Further, as the 
fiddle slide of the compound rest is not available to set to 
an —_ for turning tapers, other means must be provided 
if such work is to be done. 


If it does so while screw-cutting, | lath 





The apron type of saddle has been modified to specially 

suit the turret saddle and cross-slide of the larger types 
of turret lathes, where automatic traverse is essential. 
Good examples of such comes may be seen in Figs. 73 
and 74, in the latter part of this paper. 
_ On many machines the loose headstock is constructed 
in two parts, and provision is made to set over the top 
portion to throw the centre out of line, and so obtain the 
taper required. In the author’s opinion such a method 
as this is bad, as, in a machine where accuracy is 
essential, such accuracy being dependent upon the setting 
of centres and slides, disturbance should not be permitted 
when it has once been tested and proved accurate. The 
only remaining methods of obtaining the taper are, then, 
either to provide a means of compounding the longi. 
tudinal and cross-traverses by —. in any desired 
ratio, or to use an adjustable former. The first of these 
two methods is used in a few designs; but it is too com- 
plicated, so the latter seems to be the better solution of 
this problem. 

As to the final requirement of (6): Of the methods of 
fixing illustrated in Figs. 45 and 46 (page 281), the former, 
although most largely used, requires the objectionable 
loose spanner, whereas the latter, operated by a handle 
= eccentric movement, may be considered more satis- 

actory. 

_ Figs. 47, 48, and 49 (page 281) show three methods of lock. 
ing the centre slide, and of these the last tends, when 
locking, to keep the slide in position, whereas the others 
are likely to spring it out of place. 

_ Regarding Paragraph (e).—Several devices have been 
introduced for obtaining the double action with one 
motion. Two of these are illustrated in Fig. 50, page 281, 
and Fig. 83, to be described later on. 


Turret LatuEs, 


_In the earlier days of engineering, large quantities of 
similarly turned articles were not, as now, required; 
therefore, the type of machine evolved at that time was 
one that could be used for a bares of work, and the chief 
object sought, was general adaptability. 

When the need arose for the production of many similar 
articles at low cost, manufacturers, adapting the machine 
to their requirements, fitted stops to theslides so that un- 
skilled labour might successfully do the work of turning ; 
but, to produce a complete article, this often meant a 
number of chuckings. is system of working may still 
be found in some factories. 

As a further improvement on such a method, the turret 
form of tool-holder was introduced, and that developed 
into the type of turret lathe with which we are now 
familiar. It will thus be seen that the modern turret 
lathe is purely a development of the turning lathe brought 
about by the necessities of modern manufacturing. The 
requirements of this type of lathe have already been set 
forth in paragraphs (7) to (0) and will now be further con- 
sidered. (See page 251 ante.) 

Chucks for Turret Lathes.—There seems to be some diffi- 
culty in designing a chuck which shall comply with all 
the requirements of paragraph (7), especially when the bar 
to be operated upon is over 1 in. in diameter. The usual 
thing is some form of collet chuck as Fig. 51, page 284, 
together with which is combined a device for obtaining 
a mechanical advantage and securing a tight grip. The 
most favoured method of operating collet chucks is by 
the combination of a ng of bell-cranks with a sliding 
cone. Examples of this action are found in Fig, 59, 

e 284, and Figs. 86, 96, 101, and 104, to be given 
ater on. Other methods are by a system of wedges; 
by modification of the toggle joint, and by differential 
screws. The combination of wedges is well exemplified 
in the Pittler chuck, whére there ara three wedges 
arranged in series, together with a rack and pinion, 
Fig. 52, page 284. 

A powerful chuck of simple form has been adopted by 
the Wolseley Company, in which toggle joints are intro- 
duced to get a tight grip, Fig. 53, page 284. 

That applied by Ward (Fig. 54) to their larger type of 
turret lathes, is a combination of toggles very similar to 
that introduced by Jones and Lamson in their flat-turret 


the. 

Alfred Herbert has introduced the principle of the 
differential screw in his patent power-operated chuck, 
which is simple in action, requiring but little effort on 
the part of the operator (Rig. 55, page 284). 

The drawing of this chuck, which isa sectional plan, 
requires some explanation. Upon the end of the mandrel 
A the body of the chuck B is screwed. Its outer ex- 
tremity is bored to the necessary taper to receive the 
split collet I, and at its inner end there is an enlarged 
portion cut with teeth to form a spurwheel at C. This 
spurwheel continuously engages the pinion D mounted 
upon the spindle L and free to revolve. Upon D a steel 
cone E is securely fixed. This forms part of a double cone 
friction-clutch, the other parts of which are the spurwheel 
F bored right and left with internal cones, and the cone 
K which is securely fixed to the casing. The wheel F is 
firmly mounted upon the spindle L, and constrained to 
move longitudinally as required by a rack-and-pinion 
mechanism communicating with an exteriorhandle. The 
teeth of the wheel F continuously mesh with those of a 
wheel G that forms part of a sleeve which is screwed 
upon the exterior of the chuck body B with a right- 
handed thread. This sleeve G is also threaded upon its 
exterior with a right-handed thread of slightly coarser 
pitch, and upon it is screwed the cap H. It will be seen 
that if the cap H may only rotate at the same speed as 
the chuck body, which it is forced to do by the constraint 
of the small screw M, because the latter passes through 
the cap into a slot cut in the body B, and also if tke 
sleeve G is caused to revolve at a different speed, the ~~ 
H will receive a longitudinal motion in respect to 
according to the difference in pitch of the screw threads 
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upon the exterior and interior of the sleeveG. In this 
way the collet is closed. 
‘o operate the chuck the handle is moved so that F is 

ressed to the cone E, when, as the diameter of wheel F 
is greater than that of D, the sleeve G will rotate faster 
than the body B, thus causing the collet I to be forced 
home by thecap H. Oa the other hand, if F is pressed 
to the stationary cone K the sleeve is held at rest while B 
and H continue to revolve and the collet is opened. 

With this chuck there is a greater range of motion than 
usual, which makes it ible to -use rougher stock. 
Moreover, for work an exceedingly tight grip may 
be obtained with little effort on the part of the operator. 

The chief fault of most of the collet chucks is that the 
actual movement of the collet is small ; and moreover, as 
they must be moved to a given point to lock themselves, 
they allow of little variation in the size of the stock used. 
Consequently, as ordinary rolled stock of large sizes 
varies considerably in diameter these chucks at times 
give trouble. The above-mentioned differential screw 
chuck locks itself in an ition, thus allowing greater 
variation in the size of the stock than the others and 
therefore more nearly approaching the requirements of 
paragraph (7). ; ; 

Stock Feed.—With regard to (j) the feeding forward of 
the stock quickly, yet without shock, is a matter of im- 
portance. For light stock a cord and hanging weight are 
satisfactory ; but when a weighty bar of metal is to be 
fed forward the inertia of the bar is too great for such 
an arrangement to operate quickly yet without shock, so 
either a hand or power feed is necessary. Designs of 
hand feed are shown in the illustrations, Fig. 56 (page 
284) and Fig. 70, to be referred to later. To manipulate 
heavy stock power-operated mechanisms have been fitted 
by several firms to their machines, Figs. 57 and 58, 
page 284 ; and Fig. 63, page 285, 

Fig. 57 shows two rollers A, A pressed against the 
stock by springs. These rollers are rotated by worm- 

earing at B B, and a right and left-handed worm and a 
elical gear C are on each side of the feed-box. Upon 
the back of the box a loose ring D is fitted having cut 
upon its side helical-gear teeth E. These teeth mesh 
with the helical C upon the worm — and 
thus, if the ring is held stationary while the gear box 
rotates with the spindle, the worms will revolve and feed 
the stock forward. To arrest the rotation of ring D when 
required, a series of indentations are cut in its circum- 
ference, into which the ends of a = lever F ra! fit. 
To facilitate the quick action of the feed, the trip lever 
is operated by a rod from the handle which works the 
chuck ; thus, immediately the chuck is released, the feed 
gear is set in motion. 

The above feed motion very close] 
first introduced by Messrs. Jones and 
shown in Fig. 58 (page 284) is different. It will be seen 
that rollers A, with the wormwheels B, B, are carried 
in castings, and swivel around the worm spindles C, C. 
These spindles protrude through the back of the feed- 
box, and have, upon their protruding parts, small spur- 
gears (D), which mesh into an annular gear E. ‘This 
gear is keyed to the brake-wheel F, and that in turn 
rides loose M upon the boss of the gear-box. A strap 
surrounds the brake-wheel, and, by putting it in tension, 
the wheel is brought to rest, when, if the spindle is in 
motion carrying the gear-box with it, the rollers are 
caused to rotate. 

Turrets.—With regard to a (k) respecting the 
design of turrets, the author holds the opinion that the 
tendency in the construction of turret lathes has been to 
place too narrow a limit upon the possibilities of the 
machines. This limit is occasioned by the type of turret 
and the consequent form of tools that have been neces- 
sary, the possible length of work being tco short and the 
size of the cut too small. 

The flat-turret lathe, introduced by Mesers. Jones and 
Lamson in 1891, correctly known as the ‘‘ Hartness” flat- 
turret lathe, was one that was in itself a distinct change 
and an improvement in turret lathes for producing long 
work. This machine is illustrated in Fig. 59, 284, 
and Figs. 60 to 63, page 285. Fig. 59 is a sectional eleva- 
tion of the headstock, and Fig». 60 to 63 show various 
details of the turret and its mechanism. 

‘* Hartness” Lathe.—Upon examining Fig. 59, we see 
that there are several distinguishing features, the most 
important of which is the construction of the turret. 
A traversing carriage fits upon the bed, along which it 
may be traversed by hand or power. Upon the carriage 
there is fitted a low form of turret, which is little more 
than a flat plate. The details of this are clearly shown 
in the various views. It will be seen that the turret 
centres upon a pin A (Fig. 61), connected with the car- 
riage; but it is held in position by the gib-ring B, B, that 
fits into a groove turned in the circumference of the 
turret. The locating bolt C is placed immediately below 
the tool position, and it is of substantial form, fitting 
into hard steel bushes. 

For the purpose of withdrawin 
lever D is fulcrumed at one poe | upon the carriage 
beneath the turret, and its other end enters a recess in 
the locating bolt. A spiral spring beneath the bolt con- 
tinually pushes it upwards, so that, to release the turret 
for rotation, it is merely os press down the 
lever D, For this purpose, a circular pin E is attached 
to the side of D, and this is engaged by a small"trigger F, 
carried in the end of the bar €. 

For the purpose of rotation, a ratchet-ring H encircles 
the central boss of the turret plate, and, upon its cir- 
cumference, there is cut a limited number of teeth 

extending about one-half of it. On the upper part of 
this ratchet ring, the ratchet teeth are cut. Carried by 
the turret, in a suitable position for engaging with this 
ring, there is a spring-actuated bolt which serves as a 
pawl J. The side of the bar G is cut with teeth as a 


resembles that 
amson ; but that 


the locating bolt, a 


rack, so that when it is pressed forward and releases the 
locking bolt, it also rotates the ratchet ring and carries 
the turret with it. To arrest the turret in position to 
receive the locating bolt, a spring. enepes catch K 
engages the end of a screw L protruding through the 
turret plate. 

The end of the bar G at M is shaped to receive a pair 
of spring clips N (Fig. 62) secured to an adjustable stop- 

O, and the object of this arrangement is to regulate 
the position at which the turret shall be caused to rotate. 
Thus, when traversing the turret away from the head- 
stock, the bar G comes in contact with the stop-rod O, 
the spring-catches N taking hold. A further movement 
first causes the bolt to be withdrawn and then the turret 
to be rotated. Now, upon reversing the movement of 
the carriage, the bar M tends to leave O, but the catches 
N offer sufficient resistance to pull back the bar G, re- 
turning the ratchet-ring to its original position. 

The cutting traverse is effected by mechanism within 
the apron on the iage front, power being obtained 
from a traverse-shaft. independent traverse-stop is 
— for each tool. (See also Figs. 61 and 62, ay 

ix adjustable trip-bars are let into the top of the bed at 
P. Immediately above these bars, and within the car- 
riage, are six triggers, fulorumed upon a pin at Q. Each 
of these triggers 1s armed with a piece of bent wire R 
standing upwards and coming into contact with the ovter 
edge of the turret. Their lengths are so adjusted that 
normally, as they touch the turret, it holds the triggers 
out of contact with the bars P; but, in certain places 
upon the turret flange, slight depressions S (Fig. 60) are 
cut to receive the end of one of the wires R. In this way 
the particular trigger corresponding to either tool is 
allowed to come into action for the purpose of stopping 
the traverse. As the trigger engages the rod P, it causes 
the rod T to draw back the catch U, which, in turn, 
releases the traverse mechanism. 

Three speeds are obtainable at the mandrel without 
movement of the belt by two sets of bnew an which, by 
ingenious arrangements, may be brought into action 
without stopping the machine. Friction cones are placed 
within the cone-pulley and the driven gear at WwW 
(Fig. 59, page 284), and they are brought into action by the 
toggle-links X over which the sleeve Y is caused to slide. 
There are two back shafts, ‘1 and 4, placed beneath the 
headstock. Upon the first, at one end, there is a loose 
sleeve 2 carrying two ae 5 and 6, and upon the 
other end there is a — le wheel 7 that gears with the one 
upon the mandrel. The shaft 4 has its bearings eccen- 
trically placed within an oscillating sleeve 8, so that 
according to the position of the sleeve the wheels 9 and 
10 may either mesh with the corresponding wheels 5 and 
7, or vice versd. The oscillation of the sleeve at the same 
time actuates the clutch 3, for which pu a segmental 
cam is placed upon the sleeve at 11. Thus the handle 
movement oscillating the sleeve puts the additional back- 
shaft into or out of action, and at the same time couples 
up or breaks the connection by the aid of the claw-clutch 
3 on the first shaft. 

The chuck and stock-feed mechanism are both in- 
genious, and are similar to those shown in Figs. 54 and 
57, page 284. The stock-feed is shown in Fig. 63, 
page 200. 


(To be continued.) 





CurngsE Rartways.—A recent Chinese edict orders the 
immediate construction of certain railways in the Yang- 
tse Valley. The edict partially refers to a line to connect 
Shanghai, Nankin, and Su-Chau. 





Gotp.—The value of our gold imports last year showed 
an appreciable falling-off ; still, the total was maintained 
better than might, perhaps, have been expected under 
the circumstances and conditions prevailing. The war 
in the Transvaal, of course, crippled the gold-mining in- 
dustry of the Witwatersrand, but a slight compensation 
was obtained through the progress of gold-mining industry 
in other quarters. The value of the gold received in the 
last three years from the principal gold-producing districts 
was as follows: 


1899. | 1900. 














Source, | 1898. | 
— — — | 
te £ £ 
British South Africa -| 16,768,997 | 15,014,631 378,626 
British India = 1,656,135 1,725,562 3,778,331 
Australasia. . 7,556,249 5,055,630 6,458,918 
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Gold was also imported from the United States last year 
to the extent of 5,870,734/., as compared with 2,379,046/. 
in 1899, and 48,4977. in 1898; from Germany, to the 
extent of 2,543,809/., as compared with 2,396,790/. in 
1889, and 3,908,7077. in 1898; from Holland, to the 
extent of 1,371,132/., as compared with 1,403,838. in 
1899, and 1,505,920/. in 1898; and from France, to the 
extent of 2,156,032/., as compared with 1,840,646 in 1899, 
and 4,431,033/. in 1898. Altogether, gold was imported 
into the United Kingdom from all quarters to the extent 
of 26,190,873/., as compared with 32,533,497. in 1899, and 
43,722,960/. in 1898. The tremendous breakdown in the 
deliveries of gold from British South Africa is, of course, 
the most striking feature in current gold history. The 
value of the gold exported from the United Kingdom 
last year was 18,397,459/., as compared with 21,536,052/. 
in 1 and 36,590,050/. in 1898. The large falling-off 
observable in the exports of gold from the United 
Kingdom is explained _by the _— reduced deliveries 
to Germany and the United States. To Germany we 
only forwarded gold last year to the value of 4,904,019/., 
as com with 4,420,873/. in 1899, and 12,377,283/. in 
1898. We also only sent gold to the United States to the 
value of 1,032,500/. in 1900, while the correspondi 





ng 
movement in 1899 was 1,323,700/., and in 1898, 10,942,162/, 


long and coiled they take positive charges. 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held Feb- 
ruary 22, Professor S. P. Thompson, President, in the 
chair, a paper on “‘ How Air Subjected to X-Rays Loses 
Its Discharging Property, and How it Discharges Elec- 
tricity,” by Professor Emilio Villari (Hon. Fellow) was 
read by the Chairman. Air made active by X-rays in 
passing through a long tube coiled in many turns loses 
much more of its a power than it does in pass- 
ing through the same tube if straight. During this pro- 
cess the tube ree 4 itself to a certain potential. If 
active air is allowed to stream on masses of wire gauze or 
wound-up ribbons, enclosed in tubes, the me inde- 
pendent of their nature, take a positive or negative 
charge, according to whether the active air rubs against 
them with force or ago _ Experiments have been per- 
formed to prove this. For instance, tubes of copper or 
lead, if short and straight, take negative charges, but if 
hese pheno- 
mena cannot be attributed to chemical actions, but 
seem to be produced by a special rubbing of the active 
air upon metallic surfaces, as the result of which they 
assume one of the charges and the other ought to 
manifest itself in the air. Thisis not the case, the c e 
of the air being often of the same kind as that of the 
metals. It has previously been shown by the author that 


active air, by streaming against an electrified body, is 
reduced either to ordinary air or to air c! with the 
electricity which disappears. Hence it may be supposed 


that the active air, in rubbing upon the metallic sur- 
faces, develops the two electricities, one of which mani- 
fests itself upon these surfaces, and the other goes to 
reduce the active air to ordinary air, and therefore does 
not become manifest. The electroscope used in the 
experiments consisted of a fixed brass plate and a gold 
leaf whose position was determined by means of a tele- 
scope with an eye-piece scale. 

he Chairman said he-had observed the fact that metals 
were charged sometimes positively and sometimes nega- 
tively —— air, 

Mr. Watson asked if any experiments had been per- 
formed on the viscosity of gases rendered active by X- 
rays. 

A paper on “The Propagation of Cusped Waves and 
Their Relation to the Primary and Secondary Focal 
Lines,” by Professor R. W. Wood, was read by Mr. 
Watson. This paper is a discussion of the reflexion of 
a plane wave by a hemispherical mirror, the reflected 
wave being likened to a volcanic cone. The cusp of the 
wave, or the rim of the crater, traces the caustic and is 
continuously passing through a focus. This accounts for 
the increased illumination along the caustic. The wave 
fronts were drawn by constructing the orthogonal sur- 
face, which in section is an epicycloid. The evolute of 
this curve is the caustic, and the reflected wave fronts form 
a family of Jel curves, which are the involutes of the 
caustic. The wave front between two focal lines is ex- 
panding along one meridian, and contracting along a 
meridian at right angles to it ; in other words, the wave 
is convex along one meridian and concave along the 
other. The outer slope of the volcanic cone pened 
the reflected wave corresponds to the portion of the wave 
front between the focal lines. A useful piece of appa- 
ratus can be made by silvering the outside of a hemi- 
spherical glass vessel. The concave mirror thus formed 

ould be mounted on a stand, and a small electric lamp 
arranged so that it can move along the axis of the mirror, 
A spherical wave starting at the focus of a hemispherical 
mirror, is reflected as a saucer-shaped wave, the curved 
sides of the saucer coming to a focus in a ring surrounding 
the nearly flat circular bottom. If the — is ab 
the focus, the luminous ring and the uni aed illumi- 
nated area within it can be shown on a ground-glass 
screen. If the lamp be moved to a point midway between 
the focus and the mirror, a ring of intense brilliance, with 
very little light within it, is formed. 

CM gins on ‘‘ Cyanine Prisms,” by Professor R. W. 
Wood, was read by Mr. Watson. Professor Wood has 
already described a method of making prisms of solid 
cyanine by pressing the fused dye between plates of glass. 

ntil recently angles of about 4 deg. were the largest 
that could be used with advantage, on account of the 

small quantity of green light transmitted. A newsupply 
of the dye has been found to transmit a large quantity of 
— light with an angle of over 1 deg. viewing the 

lament of an incandescent electric lamp through one of 
these prisms the anomalous spectrum is seen, the colours 
being arranged in the order green, blue, violet, red, 
orange. 

Professor Wood has crossed one of these prisms with a 
ag oe ma of a diffraction grating having 2000 
ines to the inch. On herve 9 a naked arc lamp the 

diffraction spectra are deviated by the prism, the red ends 
being turned up, and the blue-green ends turned down. 

The Chairman said he had been trying to. obtain some 
cyanine, but had not succeeded. Rosaniline has an 
anomalous dispersion, but cannot be fused. The acetate 

of rosaniline might, however, be used. 

The Society then adjourned until March 8, 





CumMBERLAND CoAL.—It is understood that there is 
shortly to be an Py wory development in the Cumber- 
land coalfield. A firm has either acquired or is 
in negotiation for a lease of a royalty on the north 
western side of the Maryport and Carli ilway, in 
the parish of Crosscanonby. It has long been contended 
that the Allonby district offers a suitable field for 
prospecting, but it is nob known how far in that direction 
the present venture will fo. Between port and 
Dearden Bridge Station there is on both sides of the 
railway a considerable area over which nothing more 








than the small higher seam appears to have been worked. 
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INDUSTRIAL NOTES. 


One of the most important conferences ever held 
between the representatives of labour and capital 
respectively took place last week at the Hotel Metro- 
pole, London, The principal parties represented were 
the Cotton Employers’ Parliamentar: Association and 
the United Textile Factory Workers’ Association. 
There were, however, present at the conference many 
Members of Parliament, mx. smo constituencies 
affected by the various matters under discussion. The 
object of the conference was to discuss some questions 
formulated into proposals by the United Textile 
Factory Workers’ havsslatinns and if possible to arrive 
at some mutual decision thereon, The mere fact that 
such an important conference was held shows vast 
industrial progress. Not that this is the first time 
that conferences of a like churacter have been held b 
representatives in the cotton industries, but each suc 
conference helps to bridge over the gulf between 
capital and labour; it is, as it were, another arch 
towards a more permanent structure. That there 
should be strong differences of opinion as to the pro- 
posals was natural. The differences manifested them- 
selves upon the first proposal, namely, to reduce ‘‘ by 
Act of Parliament the working day on Saturday by 
one hour at noon.” The course of legislation in respect 
of cotton mills and factories renders it expedient to 
accomplish this by Act of Parliament. The question 
at issue in this case is not whether the Legislature 
shall step in to secure and enforce such reduction of 
working hours by one per week ; but whether the in- 
dustry itself can afford toa further curtailment of work- 
ing hours. The case, as put by the operatives, was that 













= it SSH 
—K_y SS y NX 





, iil eS 
KC 










‘ ES, EES = 
: ay ht” 
; 








15 Inches 
(st#2.c,) ce fees — el — "re 


FUg.59.HEADSTOCK FLAT TURRET LATHE (HARTNESS "BY JONES ANDLAMSOh, 


“fi 
TY 5s 
WW 


SS = re vat ve 


bo aT A\ NU WN? 
Ein — Ss oon 
















2 We |/ 


CQ 
Chl MESA SH xy 



































SSS NN SEN AAA 


TON 
~ Ve —— DAI eID x ANS beeeeryses 


\¥Z 
yee er | = =i 


y ROA DD) >> YjucZ Soren Zan 
Cie 
a 
wg 


EE: 
IG © 












SS | 





\¥\ SEMA 
N vill Mb; =O) 










Sy 


j 


AAT 





KK GG 


i 








“| RAd 


see El 
aay} 




































y titi 
(520) Inches 1%___2. € $ @ 1FLob 














MARCH 1, 1901.] 


ENGINEERING. 





285 











LIGHT 


(For Description, see Page 281.) 


Frat-Turrer Larue (‘Hartness, syJones & Lamson). 






Fig.61. Turret. 


> — a!) 









N 


ae 
|a f 
Yi Md 
————— 




































in most other trades the hours were from 48 to 54 per 
week, the average being from 52 to 53 per week. In 
the cotton industry the hours were 564 per week. 
One hour reduction was, therefore, moderate. The 
employers did not complain of the demand as exorbi- 
tant, but said that the profits would not stand the 
reduction. On this the conference split, the proposal 
for a committee being negatived. 

The second question considered at the conference 
was the extension of the ‘‘ particulars clause,” so as to 
enable the workpeople to understand the terms and 
conditions of employment, the basis as to prices, &c. 
After a full statement of reasons for the new clause 
by the operatives’ representative, the employers sig- 
nified their approval of the principle, but suggested 
that the drafting of the new clause should a by 
representatives of both parties. This was agreed to. 
Then followed a proposal as to the relative rights of 
a worker to leave work, and of the employer to dis- 
charge a worker, the complaint being that the worker 
who absented himself or Laced lost the wages due. 
After some discussion, the principle of the proposal was 
agreed to, and the clause is to be redrafted by a joint 
committee. The next question was the Compensation 
Act, a series of seven proposals being made. After 
some debate the resolutions were withdrawn, it being 
understood that an inquiry would be instituted into 
the working of the Act by local commissioners and 
otherwise. Although no agreement was come to as to 
the hour reduction on Saturdays, the conference on 
the whole was a great success. Even the debate on 
that on of the programme was conducted in a friendly 
spirit, 





The report of the Boilermakers and Iron Ship 
Builders for February states that there has _been 
“some little falling-off in the amount of tonnage put 
into the water, and in the booking of new orders to 
replace those launched.” The slackening, it is said, 
18 more strongly marked on the Clyde than else- 
where. But it is encouraging to find from the 
returns that there is no need for anxiety, at least at 
present, inasmuch as the activity is only described 
as having ‘slackened the extreme high pressure of 
the port without making the unwelcome presence of 
depression felt.” This is the verdict of a body of 
men who have felt both high pressure and depres- 
Sion, and are able to estimate the relative value of 
each, The mya Fe is in the shipbuilding 
branches, not in the ilermaking or other sections 
in which the members are engaged. For example, 

in the inland districts trade is still in a very pros- 
perous condition, and our members are in steady em- 
ployment.” The returns as to the state of employ- 
ment and members on the funds, show that the 
— on the funds was 3719, as compared with 4148 in 
the month previous. The decrease is notable, thus: 


Cards nted x toni 
om — Ha hers month five ; members signing 
1264, last month 1777. 


month 333; on home donation 








These figures show the state of ' 


On sick benefit 1551, last 


employment to be better. 
month 1379; on superannuation benefit 661, last 
month 654. The repairing shops are reported to be 
busy, thus making up for some slackness in a few of 


the shipbuilding districts. The decrease in the 
number out of work is over 600, a good omen for this 
time of year. It is a good sign also to find that full 
sets of men are advertised for both in inland shops, 
and in the Tyne district. The union voted 200/. to the 
laceworkers at Calais, and 100/, to the lightermen on 
the Thames. The majority of votes in the one case was 
30,419, in the other, 32,780. In no other union is the 
voting of the members so good as in this. The re- 
instatement of old members in Glasgow No. 1 branch 
was carried by a majority of 23,050. The society has 
also voted an allowance to one of its old and trusted 
delegates on his retirement. 





The report of the Associated Ironmoulders states 
that, on the whole, ‘‘the total of working member- 
ship,” that is of those actually ere has been 
fairly good, considering the time of year, the short 
dark p anon and other circumstances in connection 
with the earlier weeks of a new year, but the returns 
show an increase of 116 on idle benefit compared with 
the previous report. It is stated that in some of the 
Scottish districts trade is again looking up, in others 
there is increasing slackness, but the latter is not 
regarded as serious, but members are urged to be on 
the outlook for vacancies for unemployed members. 
As regards the wages movement, the position at the 
clore of 1900 was this—the conference between the 
representatives of the Employers’ Federation and of the 
union had failed to agree. The proposal of the em- 
ployers was a reduction to take place at the beginning 
of February, 1901. The members were appealed to 
as to the course to be pursued—(1) to empower the 
executive to give notice to the employers that the 
union cannot accept the reduction ; (2) to leave the 
final issue in the hands of the executive of the union. 
The votes were in the affirmative in both instances, 
but the majority in the latter case was larger than in 
the former, which is significant. The executive at 
once communicated with the officials of the Employers’ 
Union as to the result of the voting. After further 
negotiations during the month of January the dele- 

ates of the union agreed to accept a reduction from 
Faveny 15, instead of on the Ist, as originally pro- 

osed by the employers. The members are asked to 
Toyall abide by the terms of the agreement made on 
their behalf. The reduction is equal to 24 per cent. 
on time and piece rates. The representatives of the 
men admitted that they could not resist in a falling 
market, and, further, in the district of Falkirk the 
members had already accepted the terms offered by 
theemployers. The report gives notice that the Fifth 
Annual Congress of Scottish Trade Unions will be 
held at Paisley, in the Town Hall, on April 24 to 27, 
and requests that delegates te forthwith nominated 
to attend that gathering, as in previous years. 





LATHES AND AUTOMATIC SCREW MACHINES. 
































The Associated Ironmoulders of Scotland is again 
the first to give the annual return, as prescri by 
the Trade Union Acts, 1871 and 1876, to be sent to the 
Registrar of -binonng, Societies. The total income for 
the year 1900 was 26,933/. 17s. 7d., of which total 
16,2927. 4s. was from contributions, the remainder 
being for levies, entrance fees, fines, &c. The ex- 
penditure included to unemployed 10,249/. 63. 6d. ; 
superannuation benefit to 348 aged members, 63831. 
lls. 2d.; funeral benefit, members and wives, 3059/. 
14s, ld. The total for salaries of ’all kinds, com- 
mittees, and general office was 1234/. 18s, 11d. ; 
printing, stationery, rent of halls and offices, 1002/. 
ls. 2d.; miscellaneous items, 1387. 1s. 2d.; total, 
22,0677. 13s. The balance in hand at the commence- 
ment of 1900 amounted to62,486/. 13s. 10d.; at the be- 

inning of this year it had increased to 67,352/. 18s. 6d. 

he small increase is due to the fact that 10,2497. 6s. 6d. 
was spent in idle benefit, although trade on the whole 
was good in 1900. But holiday benefit is paid in Scot- 
land more than it isin England. The total number of 
members at the close of 1900 was 7184. 


The report of the Associated Blacksmiths states that 
the period covered by the report scarcely justifies any 
comparison as to the state of trade, but the benefits 
paid show a reduction, which is on the right side. In 
alluding to the state of employment, the names of two 
members are given, one 30, the other 34 years of age, 
both of whom are described. as bad payers, but 
clamorous receivers from the funds. One was excluded, 
the other. was out of benefit, and members are told to 
keep an eye on ‘‘ those worthies.” It is sad, indeed, 
to find two young able-bodied men who prefer to live in 
idleness rather than work. Attention is called to the 
excess of arrears, which is said to be chronic with 
some members. Good wages and plenty of work do 
not necessarily make good members of trade unions ; 
but the union, if a sound one, tries to keep men at 
their work, and thus do a benefit to the man, to the 
union, and to the employer—for a lazy man, or an 
irregular worker, is an injury to all concerned. The 
union alone can deal with such a man ina way to 
touch his interests by refusing relief. 


Attention has more than once been called to the 
state of affairs at the Penrhyn quarries, and to the 
strange way in which the diesote hen been carried on. 
There seems, indeed, te have been unusual perversity 
on the part of the men just at a time when a settle- 
ment seemed imminent. Some outside influence seems 
to have been at work to thwart negotiations when in a 
fair way to success. Ina labour dispute—as, indeed, 
in all ps eoqg but especially in the former—it is 
essential that the exact differences should be clearly 
and definitely stated. It is possible then to investi- 
gate the causes of such differences, and to arrive at some 
mode of settlement. In the dispute at Penrhyn there 
is obscurity. Neither party is wholly right or wrong, 
but once the question is narrowed down to the plain 
issue, a compromise of some kind is conceivable. It is 
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the duty of labour leaders to promote peaceful settle- 
ments of labour disputes—not to prolong them. The 
rank and file are always too ready to enter into a con- 
test ; it is the duty of the union to restrain them. In 
the best-conducted unions this policy is usually para- 
mount. If the recognised leaders act otherwise, it is to 
the detriment of iakone. It might now be possible 
for the Board of Trade to step in, if the management 
could only assent to such a course. In any case, the 
present deadlock is deplorable. If the leaders hesi- 
tate, the men must take the matter into their own 
hands, and see what can be done to effect a settlement. 


Reports as to the position of the engineering trades 
throughout Lancashire indicate a slackening of activity 
generally, in so far as the placing of orders is con- 
cerned. There are exceptions to this state of affairs, as, 
for example, in the electrical sections and in locomo- 
tive building in which there are little signs of lessen- 
ing activity. But although the outlook for the near 
future is not thought to be satisfactory, there is still 
a fair amount of work on hand, at least for the present, 
and it is possible that further developments will 
insure an increase of orders before those in hand have 
run out. The reports of local trade unions, and of 
branches of larger unions, show a lessened demand 
for labour in some cases, but on the whole em- 
ployment continues moderately fair. In_ branches 
of societies, in the Manchester and Salford dis- 
trict, with an aggregate of 23,430 members, 929, 
or about 4 per cent., were reported as pgs saa 
but that was 0.2 per cent. less than at the end 
of November, 1900. In the Amalgamated Society 
of Engineers, taking a rather wide area, covering 
29 or 30 branches, three described employment as 
good, twenty as moderate, and six as bad. Man- 
chester, Salford, Warrington, Macclesfield, and 
Burnley, make returns as moderate; Northwich as 
good. Ironfounders generally report trade as mode- 
rate, one branch as good. Boilermakers and machine 
workers report employment as good. The other 
cognate industries are from good to fair, in one section 
a as bad, and that one at Warrington. At Oldham 
a in the engineering shops is described as 
moderate, in the textile machine-making firms as bad; 
patternmakers, ironfounders, boilermakers, black- 
smiths, millwrights, spindle and flyer makers report 
trade as good; other sections as moderate or slack. 
In the Bolton, Bury, Chorley, and Wigan districts 
employment is moderately good. In the Blackburn and 
Burnley districts trade is not so good; some branches 
are moderate, some slack. 





In the Wolverhampton district business in the iron 
and steel trades is reported to be in an unsatisfac- 
tory condition. Furnaces whose output is mostly 
consumed in the district are being blown out. Yet, 
in spite of this, the engineering and allied trades, 
especially those engaged in constructive work, are 
described as in a brisk condition. From this it would 
appear that consumers are not badly off for the re- 
quisite supplies to go on with, at least temporarily. 
Employment continues good in boiler-making shops, 
bridge and girder shops, railway works, in tank and 
gasholder works. Improvement is aoe in the 
cycle and motor trades, and the malleable ironworkers 
at Walsall are busy. The Amalgamated Society of 
Engineers, out of nearly 400 members, had only six 
on donation benefit ; the boilermakers noteven one. In 
the other iron, steel, and other metal-using industries, 
including all the hardware trades, employment on the 
whole was not unsatisfactory, though in some it was 
slack. In some 14 branches trade was reported to 
be good ; in nine branches, as fair ; in two, as moderate. 
There has been a slackening down with the block-chain 
makers at Cradley Heath. 

In the Birmingham district the iron and steel trades 
are still quiet, though there are indications of a re- 
vival; slight they may be, but none the less satisfac- 
tory, so far as they go. List prices still stand by 
quoted rates, but orders are scarce ; other firms do 
business, it is said, at cutting rates. Buyers, however, 
having held back for some time, are now compelled to 
place orders, for at least present requirements. But 
the turn of the tide is not obvious as yet. The labour 
returns to the Board of Trade show a slight increase 
in the number of unemployel in the branches of trade 
unions, but not to an alarming extent. In branches 
with an aggregate of 19,607 members, 516, or 2.7 per 
cent., were returned as unemployed, as compared with 
the month of November, 1900, that month being taken 
as a better test than December, with the Christmas 
holidays intervening. Of the twelve branches of en- 
gineers reporting, two describe trade as good and ten 
as moderate ; smiths and strikers as good ; toolmakers 
and ironfounders as moderate ; patternmakers as quiet. 





The Home Office has appointed a Committee to 
inquire into the employment of children under school 
age, and has invited the London School Board and the 
London County Council to co-operate in 
evidence. 


rocurin: 
Some of the figures collected show that 


g | being 





many children of tender age are still employed. In 
one case the figures show that 131 children under the 
age of seven years were so employed—69 boys and 62 
girls. Between 7 and 10 years of age 34,000 were so 
employed in London alone. Of those, not countip 
the school hours, 285 worked 40 hours per week, an 
1056 over 39 hours. As the working men claim a 
48-hours week, surely they ought to see to it that 
children of tender age are not overworked. 





The arbitration in the building trades in the North 
of England has ended in favour of the employers’ offer. 
The men demanded an advance of ld. per hour—-from 
10d. to 1ld.; the employers refused, but offered not 
to reduce wages below 10d. for a long period. The 
strike had lasted nearly twelve months, and the award 
is against the men. 

A strike of nearly 8000 men is threatened in the tube 
trade in the Midlands against a threatened reduction 
of 10 per cent. in the rates of wages. Negotiations 
have, so far, failed to effect a settlement. 

Tho executive of the Fife and Kinross Miners’ Asso- 
ciation have unanimously agreed to recommend the 
members, over 10,000 in number, to vote in favour of 
the coalowners’ proposal to reduce wages 25 per cent., 
instead of resisting the reduction by a strike at the 
present time. 

The strike of miners in the Burnley district of 
Lancashire for 7s. per day has lasted three months, at 
a cost of 180/. weekly to the Miners’ Federation. 
The employers offered to negotiate if the men would 
resume work, The leaders advised this course, but 
the men voted in favour of continuing the strike 
almost unanimously. 





TEST OF A STOCKPORT GAS ENGINE. 


WE have received from Meesrs. J. E. H. Andrew 
and Co., Limited, of Reddish, near Stockport, the 
following report of a test made on one of their engines 
erected at iaene. Belgium. The trial was made by 
M. R. Mathot. It is to be remembered that the 
metric horse-power is emaller than the British horse- 
power in the proportion of 75 : 76, and that, therefore, 
the gas consumption needs to be increased in that 
proportion to render the results strictly comparable 
with those of tests made in this country. 


REPORT. 


On April 24, 1900, we undertook the test of the gas motor 
put up by Messrs. Kiderlen and Co., of Amsterdam, for 
the Gas Company, Limited, of Namur, at the premises 
of the Cercle Internationale des Jeux, of Namur, where 
it drives direct a dynamo for electric lighting. The pur- 
pose of these tests was to verify whether the working, 
power, and consumption of the motor were according to 
the conditions of the contract drawn up by us on Janu- 
ary 28, 1900. 

he motor was constructed by Messrs. J. E. H. 
Andrew and Co., Limited, of Reddish, England, on the 
system ‘‘Stcckport,” and is of their special type for 
driving a dynamo, viz.,: A horizontal monocylindrical 
engine, with one very heavy — The distribution 
is effected by valves, cycle ‘‘Otto;” the ignition by in- 
candescent tubes, interchangeable whilst working; the 
cooling is effected by a circulation pump, and the starting 
by the makers’ patent “ seif-starter.” 

The tests were made in the presence of Mr. Greyson 
de Schodt, manager of the Gas Company, of Namur; 
Mr. Kiderlen, and Mr. Legros. The first two gentlemen 
verified the consumption of gas by means of the com- 

y’s gas meter A o. 434,196, 150-light), constructed by 

essrs. Brunt. The undersigned directed the tests b 
regulating and Seeving brake simultaneously wit 
the indicator oe . _ This brake consisted of a double 
rope applied to the flywheel, one end of the rope being 
connected to a stationary point by means of a precision 
steelyard marking the tension, and the other end weighted 
with weights representing the 5 

The motor was started at about 9.30 a.m. by means of 
the ‘‘self-starter.” It was loaded only with the belt and 
the dynamo running idle. 

The registering apparatus (system ‘‘ Mathot”) showed 
that, from the first a produced by the ‘“‘self- 
starter,” only 65 seconds elapsed before the motor at- 
tained its one speed. 

It was ed afterwards with the dynamo (system 
(Oerlikon) of 30 kilowatts, supplying current on the 
average 225 amperes 125 volts. 

gr vane oe a ae of ony ge made with- 
out affecting the speed of the motor, the voltage varying 
between 120 and 124; the cyclical es under a 
steady load, being not more than from 1 to 2 volts. 

The speed of the engine running without load was 222 
revolutions, and at full load 220 revolutions per minute, 
with an average of 6 per cent. of disposable explosions, as 
read from the counter. These tests having lasted for 
24 hours, with entire satisfaction, we, at 3.5 p.m., began 
with the tests with the brake, the consumptions of gas 
indicated nye meter being read every five minutes. 

The details and results of these tests are stated in the 
Table following. 

The diagrams of compression, of discharge, and of ex- 
plosion, as well as a series of markings corresponding with 
the Mat speeds, testified to the regulation of the motor 

‘ect. 

The consumption of gas at full load was 443.2 litres 








(15.65 cubic feet) per effective horse-power bv hour, cal- 
culated with gas at atmospheric pressure and temperature 
0 deg. Cent., which is 11 per cent. below the stipulated 
guarantee. 

The consumption of gas at half-load was 553 9 litres 
(19.56 cubic feet) per effective horse-power per hour, 
and is 21 per cent. below the stipulated guarantee. This 
last figure is remarkable from an economical standpoint. 

The compression of 5.5 kilogrammes rer square centi- 
metre, and the initial pressure of 25 to 30 kilogrammes, 
realising an average pressure of 6 kilogrammes per square 
centimetre, are consistent with the strong construction of 
the motor, ample allowance having been made for the 
wearing surfaces of the working 

_ (Signed), . MAartHOT, 
Official Expert of Industrial Appliances, Brussels, 


Table Giving Particulars of the Tests of April 24, 1900. 
1. Diameter of pee, D = 330 milli- 

metres ; stroke, St. =480 millimetres 
2. Specified speed = 220 revolutions per 

minute 
3. — power, P. = 50 effective 

orse power, with 95 per cent. of 
explosions 


4, Guaranteed consumption of gas per 


effective horse-power per hour at 500 litres 
full load aN eae 34 ... (17.65 cub. ft.) 
5. Guaranteed consumption of gas per 
700 litres 


effective horse-power per hour at 
half load aes sd ie ... (2472 cub. ft. 
(Gas to be calculated at atmospheric pressure and 
‘ temperature 0 deg. Cent.) 
6. Diameter of flywheel, diameter 
= 2450 metres 
. Thickness of rope eae ese 
. Radius of brake to consider 
0 + 20 = 1,236 metres 


Test No. 1.—Workine Loap. 
Corresponding with the Ordinary Load on Engine when 
Driving the Dynamo with Output of 225 amperes at 
125 volts. 
9. Gross load on brake 120 kilos, 
10. Negative tension sab _— ssc). Pass 


ae . 1168 ,, 
12. Revolutions per minute 220 
13. Effective work, E. W. 
4500 

1.235 x 1165 x 220 = 44 E.H.P. 


Average consumption of gas re- 
corded every 5 minutes 


Th. = 20 millimetres 


on 


20 s 
14 
.. 1800 litres 
(63.57 cub. ft.) 
Pressure of gas, 27 mm. ; and tem- 
perature, 22 deg. Cent. 
Consumption of gas per. effective 
horse-power per hour we 


15. 
. 490.9 litres 
(17.34 cub. ft.) 
Test No. 2.—Full Load. With 6 per Cent. of 
Explosions to Spare. 
Gross load on brake 137 kilos. 
Negative tension <n ioe ey |. ae 


16. 
17. 


18. Net load... ae a eee 
19. Revolutions per minute ft $65 220 
20. Effective work, E. W. a x 
1.235 x 132.3 x 220 = 50.2 H.P. 
21. Average consumption of gas re- 
corded every 5 minutes .-- 2000 litres. 
(70.63 cub. ft.) 
22. Consumption of gas per effective 
horse-power per hour... os tess. MTB Titwes 
(16 88 cub. ft.) 
23. Consumption of gas per ¢ffective 


horse-power per hour, calculated at 
ey my ressure and tempera- 
ture O deg. Cent. ... ie 443.2 litres. 


(15.65 cub. ft.) 
Test No. 3.—Half Load. 


24. Gross load on brake 64 kilos. 
25. Negative tension 2.5 ,, 
26. Net load ... din oa a | eee 
27. Number of revolutions per minute... 220 
28, Effective work. E. W. = 2.7_ x 
; 4500 
1,235 x 61.5 x 220=25.1 E.H.P. 
29. Average. consumption of gas re- ' 
corded every 5 minutes 1250 litres. 
(44.1 cub. ft.) 
30. Consumption of gas per effective ’ 
horse-power per hour i 597.6 litres. 


(21.1 cub. ft.) 
Pressure of gas, 27 mm.; and tem- 
perature, 22 deg. Cent. 
Consumption of per effective 
horse-power per hour, calculated at 
‘atmospheric pressure and tempera- 
tureOdeg. Cent. ... ... « 


31. 


553.9 litres. 
(19.56 cub. ft.) 








Tue InstTvruTion oF ExecrricaAL ENGINrERS. Biz- 
MINGHAM SxcrTion. Erratum.—We regret, that owing 
to a misunderstanding, the date of the inaugural meeting 
of this Society was given in a Miscellanea paragraph in 
our last issue as Wednesday, February 20, in place of 
February 27. 
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POWER AND LIGHT FOR THE MACHINE 
SHOP AND FOUNDRY.* 
By Forrest R. Jones, Worcester, Mass. 


ALTHOUGH there have been several papers read before 
this Society upon electric power transmission for the ma- 
chine shop and foundry, and the discussions thereon have 
been extensive and interesting, the question is of such 
growing importance that it is believed that more atten- 
tion can be very advantageously given to it. Some of the 
papers and discussions have taken up lighting in connec- 
tion with power transmission, but this has not generally 
been the case, The two are frequently so closely con- 
nected, however, that one often cannot be fully studied 
without the other. The writer has recently bad occasion 
to investigate the plants of two concerns with gr to 
electric power transmission and light. In one of these, 
the floor space over which light and power are required 
is about 7 acres; in the other, about 4 acres. The 
arrangement of the floor space is radically different in 
the two cases. In the first, there are several buildings 
entirely separate and at some distance from each other, 
and the floor space is nearly all upon the first floor 
there being a small amount upon the second floor, an 
next to nothing on the third floor. In the second, the 
floor space is nearly all in an L-shaped building, partly 
of four storeys and partly of three, and, ia addition to 
this, a small two-storey structure setting close to the other 
building within the inner angle of the L. 

The output of each establishment is in a way similar, 
both producing iron machinery chiefly. In the smaller 
establishment, the product is much lighter in weight 
than in the larger. ‘he operating machinery in the two 
plants is quite similar, the lighter machinery is about the 
same in each, but the larger has a considerable amount of 
heavy machinery which has no counterpart in the smaller. 
Both plants were examined to see what requirements 
would have to be fulfilled by an electric system, or 
systems, for power transmission and lighting. The first 
examination was made with a view to determining whether 
one or more kinds of current (of the direct, single-phase 
alternating, or polyphase class) would be desirable. In 
both cases the same conclusion was reached, namely, that 
the most feasible way to meet all requirements would be 
to adopt either one or more systems of electric circuits, 
the current to be of the same kind in each system if more 
than one were used, such that any electrical apparatus to 
be used in the plant, when placed in the location fixed for 
it, could be individually and conveniently attached to the 
electric circuit at a near point and operated by current 
therefrom in a manner suitable to the requirements of 
the service the apparatus was designed to perform and 
the limitations of the service for the particular locality, 
the latter to allow for taking into account the fact 
that, at some places, a motor must run with a speed 
varying but slightly from uniformity, while at other 
places, and for other services, considerable varia- 
tion of speed might not be objectionable; also, that 
while the electric light might, in some places, be re- 
quired to operate with a uniform brilliancy and absence 
of fluctuation, as in an office or draughting-room, there 
might be other places to illuminate, such as the foundry, 
casting cleaning room, or an emery wheel, where a very 
considerable variation in its brilliancy would not impair 
its usefulness. 

The selection of a single system from which all appa- 
ratus might be operated was based upon the conviction 
that, for machine shop and factory purposes, it is ex- 
ceedingly desirable to be able to interchange similar 
apparatus and to place any piece of apparatus anywhere 
upon the system, thus obtaining the maximum flexi- 
bility and greatest facility for —— portable machine 
tools at any point, and also to allow for alterations and 
extensions of the works. The study of the requirements 
of every form of apparatus that might be brought into 
use and demand current from the system was naturally 
necessary in order to decide whether direct current, single- 
phase alternating, or polyphase should be used. 

The oldest of machine tools, the lathe, was taken up 
first, and since in both establishments it was deemed ad- 
visable to have some lathes driven individually by variable 
speed motors, and that the variation of speed should 
cover, by small steps, a considerable range, the only thing 
that seemed satisfactory for this — in the present 
state of speed regulation for different types of electric 
machinery was the direct current. And, in order that 
the range of speed variation might be as great as ible, 
the multiple voltage system appeared to be advisable, 
even though the speed regulations were to be made, for a 
given supply circuit voltage, by rheostatic control of the 
current in the magnet coils of the motor. 

Other machines of a nature in a way similar to the 
lathe, so far as their driving is concerned, among which 
may be included the boring mill, drill press, shaper, 
slotter, gear cutter, and screw machine, can be operated 
satisfactorily under conditions of speed variation similar 
to those which answer for the lathe. 

The _— whose reciprocating motion requires the 
reversal of nearly every part of its machinery, presents a 
problem which is not yet satisfactorily solved for electric 
driving by a direct-connected motor. The nearest golu- 
tion that 1a8 been reached is to drive its countershaft in 
one direction continuously, just as it might be driven 
from a line shaft, and effect the reversals of the machine 
the ordinary method common to mechanical driving. 

he ability to secure different cutting with maximum 
prt speeds for machines of this type is unquestionably 

esirable when working upon different kinds of materials, 
a taking heavy and light cuts. Different speeds can 
obtained readily with many types of direct-current 
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motors by rheostatic control of the field-magnet current, 
and therefore this feature needs no further attention than 
already given the lathe. 

Nearly all electric hoists and cranes are now operated 
by_constant-pressure, direct-current motors. They seem 
to be at least as satisfactory as those driven by any other 
a ad current. 

nstant- potential, direct current arc lamps have long 
shown themselves efficient, durable, and otherwise satis- 
factory. They can be operated individually and eco- 
nomically at any pressure between 100 and 125 volts, 
even though the pressure fluctuates considerably. (It is 
not intended that these are the limiting pressures of satis- 
factory service.) The lamp is, of course, more economical 
at its rated pressure without any of its rheostatic resist- 
ance in circuit. Incandescent lamps have long been 
operated at from 100 to 110 volts with perfect satisfac- 
tion. 

Motors for electric cranes and for general power pur- 
poses about the machine shop can be operated satisfac- 
torily at any of the ordinary pressures for running motors, 
but 1t was not thought advisable, especially in connection 
with the conditions to be met in operating other appa- 
ratus, to give them a pressure greater than from 220 to 
250 volts. The higher the voltage, within practical limits, 
the greater the economy of wire in the electrical circuit, 
of course. But, even leaving the requirements for other 
apparatus out of consideration, voltage as high as 500 is 
not desirable for the machine shop and foundry, for there 
is always a considerable degree of probability that em- 
ployés will receive shocks by coming in contact with the 
wires or machinery. The writer’s experience has given 
him sufficient respect for a 500-volt circuit to make him 
wish to keep others away from it. 

On the whole it was, therefore, concluded that 220 
volts for the majority of motors, and 110 volts for arc and 
incandescent lamps, would the most suitable. These 
voltages can be obtained, as is well known, by the three- 
wire system which has been so long in use, 

In order to obtain information as to the amount of 
power required for driving different — of the plant, 
numerous tests were made upon individual machines 
groups of machines, sections of line shafting, cranes, 
elevators. Although so much data have already been pub- 
lished showing the power required to drive machine tools 
for iron working and wood working, it is believed that there 
are some points of sufficient value among that obtained 
in these tests to entitle them to attention. The datagiven 
below are of a nature not generally found in the reports 
that have been made upon electric driving, but present 
some rather unusual cases. 

The power required to drive a couple of lathes, one of 
48 in. and the other 36 in. swing, was taken when both 
were polishing hollow cylindrical columns, one 10 in. in 
diameter and the other 12 in. In both cases the polishing 
oe gripped the work so tightly as to keep the drivin 
belt of each lathe on the point of slipping. Thes 
was as high as could be safely used for machines of this 
size. To drive the two lathes together under these con- 
ditions, something over seven mechanical horse-power 
delivered by the motor to the belt running from its pulley 
was required. It can be seen that this is considerably 
more than is required for a lathe performing any of the 
operations common to machine construction in the ordi- 
nary shop. I» may not equal the amount of power neces- 
sary for taking heavy cuts upon large steel shafts, heavy 

un tubes and jackets, &c. It does represent the power, 

owever, which must be used as a basis to determine the 
siz9 of a motor to drive a lathe which must do such work 
as demanded for these two. If a number of lathes for 
this class of work are to be grouped together, and there 
is a possibility, which is very probable, that several of 
them may have polishing under way at the same time, 
and therefore demand a maximum amount of power, the 
motor for driving them as a group must naturally have a 
capacity equal to the combined maximum demands of all 
of them, due allowance being made for its ability to stand 


a for a short period of time. 

Although it is well known that the power required to 
drive a metal-working planer is generally greater on the 
return stroke than for the forward or cutting stroke, and 


that, at the time of reversal, the power demanded is 
exceedingly greater than at any other time, the follow- 
ing data may not be out of place. 

Two planers, one with 22-ft. table and 120 in. between 
housings, and the other with 25-ft. table and 72 in. 
between housings, were both driven by one motor belted 
to a jackshaft which in turn drove the two counter- 
shafts of the planers. The following data were obtained : 


120-In. Planer with 22-Ft. Table and 72-In. Planer with 
25-Ft. Table. 
Both machines driven by one motor. 
Jackshaft running in all cases. 
Amperes. 
20 One countershaft. 
60 Average for 120-in. planer on cutting stroke, light cut, 
and one countershaft. 
56 120-in. planer reversing from return to cutting stroke. 
110 120 in. planer reversing from cutting to return stroke. 
27 Both counte 


= } Both planers reversing from cutting to return stroke. 

Both machines were working 4 rather heavy cast- 
ings, and taking comparatively light cuts at short strokes 
over bosses and parts of the castings where other members 
of the machines were to be attached. The power, there- 
fore, is approximately that which would be required to 
drive the machines without taking any cut, but carrying 
loads upon their tables. It may be noticed that the 
amount of power for reversing the 120-in. planer was 
about 1.8 times that for its average running at time when 
not reversing. When it happened that both machines 


230 volts. 





reversed at the same time from the forward, or cutting, 
to the back or return stroke, the power required ran up 


and | O 





to a very ey amount, more than 60 mechanical horse- 
powers. This amount of power was not indicated by the 
instantaneous extreme throw of the ammeter needle ; but 
was the reading at which the ammeter stood steadily for 
some seconds, a period long enough to make the demand 
distinctly felt by the engine and generator. 

A planer, with a 24-ft. table, and 60 in. between hous- 
ings, showed the following amount of power required : 


60-In. Planer with 24-Ft. Table. 
7 Shafting only. 


8to 9 Forward stroke without cut. 
10 ,, 15 Light portion of cut on rough casting, }-in. feed. 

S| 15,, 20 One tool cutting cast iron ,', in. deep by ti feed. 
SJ 20,, 25 One tool cutting cast iron ,’; in. deep by }-in. feed. 
>) 20,, 26 Cutting 1,4-in. ve in cast iron with equare 
8 nose tool ; feed between ,, in. and , in. ; groove 
” not cored. 

35 Reversing from return to cutting stroke. 

45 Reversing from cutting to return stroke. 


Tt may be noticed that the power required for reversing 
this machine, nen ee A from the cutting to the higher 
speed return stroke, is nearly double that for the forward 
stroke when cutting. 

A planer with a 40-ft. table and 74 in. between housings 
gave the following data. The oe power required for 
Pe Ana the cutting to the return stroke again 
stands out : 


74-In. Planer with 40-Ft. Table. 


Cutting speed, 20 ft. per minute ; two tools rating on cast 
iron ; cut on each, } in. deep, 4 in. feed. er r 


Amperes. 
22 Countershafting only. 
3 ( 50 Considerable portion of the time while cutting. 
‘o | 60 For some moments while cutting. 
>) 85 Middle of return stroke. 
3 90 Reversing from return to cutting stroke. 
120 Reversing from cutting to return stroke. 

Of the twenty-odd travelling cranes in one establish- 
ment, ten were tested for the power required to drive 
them. Of these ten, some were driven electrically and 
some mechanically, The majority of the electrical cranes 
were of the ordinary woe —aaee for electric driving. 

ne was a remodelled crane which had originally been 
driven mechanically by a square shaft running alongside 
the building parallel to the track. Some of the mechani- 
cally driven cranes were furnished power by a square 
shaft alongside the building and parallel to the track, 
and others by a flying rope running alongside the track. 
Obviously, in providing for the power to drive a crane it 
is necessary to know the maximum amount of power that 
it may demand for a pores of time great enough to make 
the demand appreciably felt by the generating plant. In 
this respect the following data, obtained from three elec- 
tric travelling cranes of 30 tons capacity , all travers- 
ing the same track above the foundry floor, show how 
great may be the demand, for an appreciable period of 
time, by some one of the cranes, and, with perfect possi- 
bility, by all of them at the same instant. 

Each of the 30-ton cranes was equipped with four 
motors ; 25 horse-power for bridge travel ; 8 horse-power 
for trolley travel ; 25 horse-power for the main hoist ; and 
16 horse-power for the auxiliary hoist. 


Thirty-Ton Electric Travelling Crane, No. 1. 











_ Amperes. 
as r 125 Bridge starting, no load. 
gE 50 — travelling uniformly, 360 ft. per minute, no 
s oad. 
2 6 33 to 40 Lowering, no load. 
se 105 Starting to hoist, no load. 
> 36 = Hoisting uniformly, no load. 
Se 145 Bridge starting, 20-ton load. 
“a 50 — moving uniformly, 240 ft. per minute, 20-ton 
: é 3 Hoisting 20 tons uniformly at 10 ft. per minute. 
£ {| 200} General manceuvring, 20-ton load. 
a 2 \ 200 * 
Thirty-Ton Electric Travelling Crane, No. 2. 
Amperes, 
( 110 ~—wBBridge —— no load, 
65 Bridge travelling uniformly, 450 ft. per minute 
no load. 
15 =‘ Trolley starting, no load. 
13 ~=—s-‘ Trolley ny uniformly, no load. 
| 36 to 50 Lowering, no load. 
¢ J 130 ,, 150 General manceuvring, no load. 
e } 90 ~=— Bridge starting, 20-ton load. 
z 50 ~— Bridge travelling uniformly, 20-ton load. 
145 Hoisting, rapid start, 20-ton load. 
115 = Starting to hoist, reading for 3 seconds, 20-ton load. 
95 Hoisting 20 tons soy at 10 ft. per minute. 
260 Bridge and trolley starting, reading for a few 
\ seconds, 20-ton load. 
Thirty-Ton Electric Travelling Crane, No. 3. 
Amperes. 
90 Bridge starting, no load. 
50 — travelling uniformly, 535 ft. per minute, no 
38 Lowering uniformly, no load. 
40 to 45 Hoisting uniformly, no load. 
‘é 150 ~—_ and trolley starting, 20-ton load. 
= 39 = Trolley at uniform speed, 20-ton load. 
4 34 a Hd uniformly at 11 ft. per minute, 20 ton 
F 240 Bridge and trolley vring, reading for 3 
seconds, 20-ton load. 
320° 
250 
= General manwuvring, 20-ton load. 
. 190- 


It can be seen, by examining the data obtained from 
these 30-ton cranes, that when all the motions on one 
were in operation simultan y, and when two or more 
of the movements were started at about the same instant, 
the demand made for power during this general manceu- 
vring was very great indeed. e@ readings given for 
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such general manceuvring for two of the cranes when |a “‘crane circuit” for at least the majority of the larger 
carrying a load of 20 tons each, the reading running as’ cranes in an establishment of the proportions of those 


high as 320 amperes in one case and 310 in the other, 


represent demands for current during periods of from five| The incandescent lights for use in offices, drafting- 
to ten seconds’ duration, as shown by the steady reading | rooms, and possibly some parts of the shop itself, as the 


of the needle of a dead beat ammeter. It nob unfre- 
quently happens that such a condition comes about in 
everyday practice. That two or more of these cranes did, 
when in yep service, make very heavy demands for 
current at the same instant, was clearly shown by watch- 
ing the ammeter at the switchboard of the generator sup- 
plying current to the three cranes only. Although this 
generator had sufficient capacity to operate several 30-ton 
cranes under what might be average load, and the 
magnetic circuit-breaker for the generator was set con- 
siderably above the steady-load capacity of the generator, 
it was not an unfrequent occurrence for the circuit 
breaker to open up the circuit on account of the great 
momentary y te is made for power by the cranes. _ 

Tests upon a 15-ton electric crane, two 5-ton electric 
cranes, a 15-ton flying-rope crane, a 15-ton square shaft 
crane, and a 15-ton square shaft crane remodelled to. 
driven direct by an electric motor, all showed similar 
heavy momentary demands for current under general 
ay yon 

A somewhat surprising condition was found in one of 
the elevators, which, during the regular operation of the 
shop, was driven mechanically from the line shaft by 
means of a worm and wormwheel connected to a winding 
drum for theelevator cable, The elevator was of com- 
paratively small capacity, and should not ordinarily re- 

uire probably more than 5 horse- power to drive it. 

ut apparently on account of some fault of the worm and 
wormwheel mechanism, the very excessive amounts of 
power shown in the data given for this elevator were 
sometimes required. 

Elevator Operated by Worm and Wormwheel. 
Mechanical Horse-powers. 


Going Up. Coming Down. 
19.2 10.4 No load. 
16.5 to 21.8 s on 
ol After running some time. 
2.5 5 One man on, 
dl Countershafting “mi 


7 


8 ae 2-ton load estima’ 

When well oiled 15 amperes were at one time required to lower 
the.cage without load ; but for the following trip immediately 
after, 60 amperes were required to lower without load. The next 
trip down took only 15 amperes. The same variation of power 
occurred throughout the test. 

The worm and wheel mechanism appeared to be in 
proper condition, however, as far as could be seen by 
outside inspection. It was well lubricated by a bath of 
oil and flake-graphite, in which the worm ran. Here 
seems to be a lesson in the use of the worm and worm- 
wheel mechanism setting forth the fact care should be 
taken in its adjustment, and to see that the rubbing 
mg of the worm and wheel are kept in proper con- 

ition. 


Two fans, used in connection with steam coils and hot | 
air pipes for heating of buildings, took the following | 
amounts of power to drive them. They were both of the | 


radial blade, fanwheel type (the blades arranged as on 
the paddles of a side wheel steamboat). The casing of 
the larger measured 108 in. in diameter by 60 in. wide, 
the latter measurement taken parallel to the fan shaft. 
There were two tangential discharge openings in the 
case, one at the top, 24 in. by 60 in., and another at the 
bottom, 54in. by 28 in.; the larger dimensions in both 
ee were parallel to the fan shaft. The rotating 
part of the smaller fan measured 60 in. in diameter by 
28 in. wide. It had a single outlet 29 in. by 31 in. 
Each fan had been installed by its manufacturer in con- 
nection with the other parts of the heating system. The 
larger one was not brought up to its rated speed because 
the power required to drive it was much more than 
anticipated when a motor of 20 horse-power capacity 
was belted to it. The slipping of the belt was the real 


limiting cause for not applying more power with the 20 | 


horse-power motor. There was not time to substitute a 
larger motor or another belt : 
108-Jn. by 60-In. Fan for Heating. 
Mechanical Horse-Powers. Revolutions per Minute. 
20.6 160 
23.6 180 
60-In. by 28-In. Fan for Heating. 
Mechanical Horse-Powers. Revolutions per Minute. 


8 a 
1.2 176 
4.8 275 

11.4 360 
12.5 370 


That more complete data might have been taken in the 
above tests is fully realised by the writer, but at the time 
of obtaining them there was uo thought of making them 
public. The work was done only to obtain an idea of the 
power required to drive, so that the size of the motor 
might be specified. 


By examination of the data given above, it may be | 


seen that the constantly recurring and great momentary 
demands for power made by cranes and hoists would 
necessarily affect the pressure in the wires carrying 
current to them from the switchboard in the power house. 
Hence the circuit feeding the crane and elevator motors 
would not be suitable for also ape ws current to motors 
which require to be run at even a fairly constant speed, 
or even hardly for incandescent lights in places where a 
steady illumination is not essential. It would be difti- 
cult to find constant voltage arc lights that. would 
operate with even a fair degree of satisfaction at the 
points of greatest variation of pressure in the circuit. It, 
therefore, becomes necessary to have what might be called 








mentioned earlier in this paper. 


tool-room, and where the small and more accurate parts 
are manufactured, must have a pressure in the circuit 
pons to them which, at least, does not fluctuate rapidly, 
even though it may be allowable for it to vary slowly toa 
slight extent. A “lighting circuit,” primarily intended 
for incandescent lighting, therefore, also mes a 


necessity. 
(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 20th ult., a screw trawler was 
launched from the shipbuilding yard of Messrs. Wood, 
Skinner, and Co., Limited, at Bill Quay, Newcastle-on- 
Tyne, to the order of the Shields Engineering Company, 
Limited, for Mr. W. Purdy, of North Shields. The 
principal dimensions of the vessel are as follow, viz.: 
Length, 103 ft.; breadth, 20 ft. 6 in.; depth, 11 ft. 104 in. 
She will have a set of triple-expansion engines by the 
Shields Engineering Company, Limited, the diameter of 
the cylinders being 11 in., 18 in., and 30 in. respectively 
and the length of stroke 22 in., steam being supplied by a 
large steel multitubular boiler working at a pressure of 
160 lb. per square inch. 





_The steel screw steamer Princess Olga, built and en- 
gined by the Clyde Shipbuilding and Engineering Com- 
pany, Limited, Port Glasgow, for Messrs. M. Langlands 
and Sons, of Glasgow and Liverpool, for their well-known 
coasting service, went down the Firth on Wednesday, the 
20th ult., for her trialrun. Her dimensionsare : Length, 
between perpendiculars, 235ft. ; breadth moulded, 32 fb. ; 
depth, 16 ft. 7 in. to main deck. The engines are of the 
triple-expansion type, with large boiler power. A mean 
speed of 114 knots was attained. 


Messrs. Scott and Sons, Bowling, launched on Thurs- 
day, the 21st ult., a screw steamer named Bessie, of the 
following dimensions, viz.: 95 ft. by 21 ft. 6 in. by 
10 ft. 6 in. moulded, which they have built to the order of 
Messrs. Joseph Monks and Co., Warrington. Compound 
surface condensing engines are to be fitted on board by 
Messrs. Ross and Duncan, Govan. 


Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched on Friday, the 22nd ult., the large side- 
tank steamer Numantia, which they have built to the 
order of the Hamburg-American Line, of Hamburg. 
Her dimensions are: Length over all, 398 ft.; breadth, 
52 ft.; depth, 28 ft. 4 in.; deadweight capacity, 7100 tons, 
with large measurement capacity. The arrangement 
threughout the ship, including a special outfit of steam 
winches, derricks, &c., will enable a cargo to be dealt 
with most expeditiously. A cellular double bottom ex- 
tends we 1out, and the after peak also takes water 
ballast, while the side tanks contain an additional 850 
tons, giving over 1900 tons water ballast in all. These side 
| tanks (McGlashan’s) extend through the main and after 
holds and engine-room for a length of 217 ft. in view, of 
| which the ship has double sides, adding greatly to her 
| Strength and safety. The machinery consists of a set of 
| triple-expansion engines of over 1600 horse-power, having 
| cylinders 27 in., 43 in., and 72 in. in diameter and 45 in. 
| piston stroke, with three main boilers to work ata pres- 
| gure of 180 Ib. per square inch, all by the Central Marine 
Engine Works of the builders. 








There was successfully launched on Friday, the 22nd 
ult., from the building yard of Messrs. J. P. Rennoldson 
| and Sons, South Shields, a very handsomely modelled 
| steel screw cargo steamer, the principal dimensions of 
— are: Length, 200 ft.; breadth, 30 ft.; depth 

moulded, 15 ft. 7 m.; and having a deadweight carrying 
capacity of 1200 tons. She is of the raised quarter deck 
type, with cellular double bottom fore and aft, and 
has_been built under special survey to Class 100, A 1 
at Lloyd’s, being specially ptt | for general cargo 
trade, with all the latest improved equipment in the 
way of deck machinery and fittings for facilitating rapid 
loading and discharging, including steam windlass, steam 
steering gear, donkey boiler, and three powerful steam 
winches, also Higginson’s patent steam derrick slewing 
gear. The accommodation for officers is in the bridge house 
amidships and the crew in topgallant forecastle. The 
vessel is rigged as a two-masted fore and aft schooner. 
The peed which are to be fitted by the builders, are of 
the triple compound type, having cylinders 164 in., 27 in., 
and 44 in., by 30 in. stroke, steam being supplied by one 
extra large steel multitubular boiler, working at a pres- 
sure of 170 lb. per square inch. The vessel, which on 
leaving the ways was fully named Volunteer by 
Miss Laura Fisher, of ughbrow, Hexham, has been 
built to the order of Messrs. Fisher, Renwick, and Co., 
Newcastle-on-Tyne, this being the second vessel built for 
the same owners recently by this firm. 





Messrs. William Denny and Brothers, Dumbarton, 
launched the twin-screw steamer Ruapehu that they 
have built for the New Zealand Shipping Company, 
London. This vessel is intended for the oars 
| trade between London and the Australian colonies. e 
| dimensions of the vessel are: Length between perpendi- 
| culars, 457 ft.; moulded breadth, 58 ft.; moulded depth, 
| 42 ft. The vessel has accommodation for first, second, 
and third-class pa The first-class passengers 
are accommodated in a deckhouse amidships on the 





addition to this there is a large music-room and smoking. 
room on the promenade deck. The promenade deck 
is completely covered by a boat deck which extends 
for its full length. The second-class passengers are 
also berthed at the after end of the midship deckhouse. A 
number of the state-rooms are situated on the upper 
deck. The third-class passengers are berthed in the poop. 
The second-class gers have a smoking-room and 
ee at the after end of the promenade deck, and 
the third-class passengers have a smoking-room and read- 
ing-room at the forward end of a large deckhouse on the 
peop deck. The vessel is to be engaged in the frozen- 
meat trade, and the three forward holds have been insu- 
lated for this purpose. The refrigerating plant, which 
consists of two large engines, has been supplied by the 
Haslam Foundry and Engineering Company, Limited, 
of Derby, and is situated on the upper deck. She 
has two sets of triple-expansion engines by Messrs. 
oes and Co., and steam is supplied by four cylindrical 
ilers. 





Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched a large steel screw steamer, built for Messrs. 
Thomas and James Harrison, of Liverpool. The vessel 
is of the following leading dimensions: Length over all, 
485 ft.; breadth extreme, 56 ft. 3in.; and depth moulded, 
34 ft. 10in. The deadweight carrying capacity will be 
about 10,600 tons on a moderate draught of water. The 
machinery has been constructed by the Wallsend Slipway 
and Engineering Company, Limited, and it consists of a 
set of triple-expansion engines, having cylinders 274 in., 
454 in., and 75 in. in diameter respectively, with a stroke 
of 60 in., steam being generated in two large double-ended 
boilers 15 ft. 6 in. in diameter by 18 ft. 6 in. long, working 
at a pressure of 180 lb. per square inch. The vessel was 
named Patrician. ~ 





Messrs. Ropert STEPHENSON AND Co., LimiTeD.—A 
meeting of Messrs. Robert Stephenson and Co., Limited, 
was held at Newcastle on Thursday, Sir J. W. Pease 
presiding. The chairman, in moving the adoption of the 
report, said he believed the idea of putting the locomo- 
tive works at Darlington, or anywhere else but New- 
castle, took some shareholders by — But the 
company was fairly driven out of the old works by the 
request that their rent of 3267. should be increased to 
1500/., and then to 3000/.a year. After much examina- 
tion, they found there was no place better than Dar- 
lington. With iron from the Tees, and the facilities the 
Tees afforded, they found themselves in a position nearly 
equal to Glasgow. They were nearer Liverpool and 
their South of England customers, while, as land was 
cheaper, they would have 54 acres against their present 
22. They were laying out the works with the greatest 
poe facilities for building locomotives, and they 

oped to begin building boilers in June. The report 
was adopted, and dividends were declared at the rate of 
34 = cent. per annum for the past half-year on the 

reference shares, and 2} per cent. on the ordinary shares 
or the year. 


Coat AND IRon 1N Be.tcrumM.—The production of coal 
in Belgium in the second half of last year was 11,612,292 
tons. The output for the first half of 1900 having been 
11,740,060 tons, the production for the whole twelve 
months was 23,352,352 tons. The corresponding output 
for the whole of 1899 was 22,072,068 tons. It follows that 
the production of Belgian coal increased last year to the 
extent of 1,280,284 tons. The stocks of coal on hand in 
Belgium at the close of last year were estimated at 485,166 
tons, as compared with 301,510 tons at the close of 1899. 
Casting pig was made in Belgium in the second half of 
last year to the extent of 48,470 tons, while the output for 
the first half of the year was 39,990 tons, making the 
out-turn for the whole year 88,460 tons, as compared with 
84,165 tons in 1899. fining pig was made in the 
second half of last year to the extent of 155,149 
tons, and in ‘the first six months to the extent of 
151,290 tons, making a total of 306,439 tons for the 
year, as compared with 317,029 tons in 1899. The pro- 
duction of Belgian pig for steel in the second half of 
last year was 320,168 tons, and 303,440 tons having been 
made in the first half of the year, the output for the 
whole of 1900 was 623,608 tons, as compared with 623,382 
tons in 1899. The aggregate prcduction of pig of all 
kinds in Belgium last year was accordingly 1,018,507 tons, 
as compared with 1,024,576 tons in 1899. As regards iron, 
plates were made in Belgium in the second half of last 
year to the extent of 34,785 tons, while the corresponding 
output for the first half of the year was 42,820 tons, 
making a total for the twelve months of 77,605 tons, as 
compared with 97,604 tons in 1899. The genes of 
miscellaneous iron in the second half of last year was 
129,737 tons, and the output for the first half of the year 
having been 154,910 tons, the total of 284,647 tons 
was arrived at for the year, as compared with 
377,594 tons in 1899. The aggregate production of 
iron of all kinds in Belgium last year was accordingly 
362,252 tons, as achmadhis sy with 475,198 tons in 1899, The 
production of cast steel in, &c.) in Belgium in the 
second half of last year was 292,057 tons, and the output 
for the first half of the year having been 362,770 tons, ib 
follows that the production of the year amounted to 
654,827 tons, as compared with 731,249 tons in 1899. Forged 
steel (rails, plates, &c.) was made in Belgium in the first 
half of last year to the extent of 256,206 tons, while the 
output for the first half of the year was 307,850 tons, 
making a total of 564,056 tons, as com with 633,950 
tons in 1899. It will be observed that the production of 
both iron and steel experienced a considerable contrac- 





shelter deck, the dining saloon being at the forward end 
of the house and the state rooms along the sides. In 





tion in Belgium last year. 
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‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comriep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; wi none are tioned, the Specification is 
not illustrated. ‘ 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a" Buildings, Chancery-lane, W.C., at 
the uniform 7 age of 8d. 

The date of advertisement of the tance oy & complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date o) 
the advertisement of the te of @ ylete Specification, 
jive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act 


AGRICULTURAL APPLIANCES. 


4116. R. H. Fowler and T. Benstead, Leeds. 
P.oughs. [2 figs.) March 3, 1900.—In balanze ploughs with 
swinging middles, and also in anti-balance ploughs of some kinds, 
the check chains from th2 top stretcher are coupled to the main 























draft rods instead of to the frame. The draft rods, it is stated, 
give sufficient elasticity for the requisite movement of the plough 
middle and act as a cushion instead of, or in addition to, the 
spriog buffers sometimes used as sush. (Accepted January 9, 
1901.) 


ELECTRICAL APPARATUS. 
21,904 F. J. Green, London. Resistance Frame. 


{2 Figs.) December 3, 1900.—The high resistance conductor is 
wound over grooved bara of insulating material held on the 








irs of 
(Accepted 


periphery of a cylindrical shell of sheet metal between 
tongues punched up from the metal of the shell. 
January 9, 1901.) 


1573_ G. E. Heyl-Dia, Manchester. Rubber Insu- 
lated Cables, January 25, 1900.—According to this invention, 
in the manufacture of electric cables, insulated with indiarubber, 
asheathing of previously vulcanised rubber may be put on and is 
applied to the conductor in strip or sheet form. An outer sheathing 
of unvulcanised rubber is afterwai plied and v ised to 
seal the covering. In some makes of cable the outer sheathing or 
its vulcanisation may be omitted. (Accepted January 9, 1901.) 


The British Thomson-Houston Company, 
in London. (C. P. Steinmetz, Schnectady, N.Y., 
U.S.A.) Insulating Electric Conductors. [1 Fig.] 
November 24, 1900.—According to this invention an electric wire 
18 covered with a “film of structureless cel'ulose,” or with 
“cellulose in a structureless condition.” Cellulose is dissolved 
in cupric ammonia solution, and the wire is passed therethrough, 
and after being dried is first treated with dilute hydrochloric 
acid to remove the copper and afterwards with water to get rid 
of all traces of acid. The cellulose may, when dry, be impreg- 
nated with an insulating fluid such as linseed oil. (Accepted 
January 9, 1901.) 


15,921, The British Thomson-Houston Company, 
London. (W. Le R. Emmet, Schenectady, N. 

U.S.A.) Cutouts. [3 Fi 
vention relates to cutouts 





”. 
Pige.] September 7, 1900.—This in- 
of the kind in which the fuse is enclosed 
in . chamber having a contracted vent or opening to the atmo- 
= ere through which the heated air within the chamber blows 
when the are is first established, and with such force as to rup- 
ture the arc, The invention is best described by reference to the 
fnowbell series of nine typical American claims. In the first 
of these the chamber of the cutout is specified as being lined 
with “flexible material.” In the second the chamber is specified 
as being lined with “ pal 


said vent.” In the fifth, it is stated that the chamber is formed 
between two bodies each provided with a lining of ‘‘ protective 
material such as paper overlapping the joint to form a packing 
and a vent in the chamber.” In claim six it is stated that a 
strip of metal extends into the fuse chamber. In claim seven, 
the two blocks before referred to are specified as being made of 
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incombustible material, and the fuse as being reduced in section 
near the vent and connected to  apeing actuated retractors. In 
claim eight, spring clamps laterally movable are stated to be 
used for holding the two blocks together, and in claim nine the 
invention appears to consist in the provision of ‘‘a cover for the 
operative part, and clamps for securing said cover in fixed re- 
lation to the parts.” (Accepted January 9, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


J. S. Bickford, Camborne, Cornwall. 
{2 Figs.) November 30, 1900.--For single-acting 
explosion or other engines, in which the pistons require packing 
with compressible material, and in some cases have the connecting- 





rod jointed to them, such pistons are, according to this invention 
made in two parts, between which the packing is compressed by 
turning nuts or screws accessible from the outer end of the 
cylinder, as shown in the drawings. (Accepted January 23, 1901.) 


GUNS AND EXPLOSIVES. 


14,342. Sir G.S. Clarke, Woolwich, Kent. Recoil 
Mechanism. [10 Figs.) August 10, 1900.—This invention 
utilises the energy of recoil to provide power for performing 
various operations. The a is stored through the interven- 
tion of hydraulic apparatus by the raising of weight or by an 
alteration in form or bulk of some elastic substance. A small 
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before the acceleration det can b effective to fire the 
shell. The timing ring bas a projecting annulus fitting into a 
channel on the plate bearing the curved fuse channels, for the 
purpose of preventing any transmission of fire from one fuse 
channel to the other over and between the sliding surfaces. 
(Accepted January 9, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4426. O. nt Te Penbridge, Stafford. Pick 
Handle Shoes. [4 Figs.) March 8, 1900.—Metal shoes or 
boxes for pick handles designed with the cont of having great 
strength and rigidity, and with which the pick can be readily and 
securely fixed to the handle and detached therefrom when de- 
sired are, according to this invention, made with solid cheeks, 
and without the side slits and holes usually provided. In 

order to strengthen the shoe, the top or ps end of the eye or 

central —— extending through it is reduced, and the area of 

the metal is increased for a certain and predetermined distance. 
| By thus thickening the metal around the upper end of the eye or 
| central aperture an internal shoulder is formed, and the pick 
handle is made so as to fit against the said shoulder and into the 
narrowed portion at the top of the shoe. The handle or haft of 
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the pick is attached to the shoe or box by means of pins or screws 
passing through side holes. On withdrawing the said pins or 
screws the handle can be readily detached from the shoe without 
resorting to the burning-out process which is frequently necessary 
ior) using the present form of shoes. (Accepted January 9, 
1901 


MINING, METALLURGY, AND METAL 
WORKING. 


20,969. T. R. Jordan, New York City. U.S.A. 
Amalgamator, [1 Fig.) November 20, 1900.—In this amal- 
gamator a sleeve is attached fo the vertical rotatable spindle and 
adapted to rotate therewith, the said sleeve being formed in 
separable sections, each of which is provided towards its upper 
end with an annular flange, and towards its lower end with 
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body of water only is moved on the recoil of the gun, and the 
energy is thereby transmitted to the larger body which is put 
into movement for performing the loading and other operations. 
An apparatus whereby the invention may be put into practice 
is described as well as several contributory devices. (Accepted 
January 9, 1901). 


2359. A. T. Dawson, G. T. Buckham, and S. V. 
Dardier, London. Shell Fuses. [7 Figs.) February 5, 
1900.—This composite time and percussion fuse has a timing rin 
which contains a fuse bridge adapted to connect two curved fusi 








channels so thata greater or less length of these can be interposed 
between the acceleration striker and the shell explosive. The 





be r.” In the third the paper is stated to 
~ Saturated or coat with a gas-producing material.” In the 
ourth, the paper lining is claimed as having “an opening at 




















vertical ribs. There is a concave receiving dish fixed to the flange 
of each section, as well as a delivery dish of relatively greater con- 
cavity having an outlet in its bottom and fixed to the ribs so that 
each set of receiving and delivery dishes is separable from the 
othersets. Depending tubes discharge into the pan and operate 
to agitate the material. (Accepted January 9, 1901.) 


PUMPS. 


6049. zangyes. Limited, Soho, Stafford, and J. N. 
Floyd, Handsworth, Stafford. Direct-Acting Pumps. 
(6 Fiys.) March 31, 1900.—In direct-acting steam pumps of the 
kind described in Specification No. 23,030 of 1897, according to 
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this invention, the parts carrying the two conical valve fans of 
the tappet valve are made separate from and adjustable on the 
valve stem, with the object of allowing adjustment to be made 
in order to compensate for wear on the stalks of the said valves. 


(Accepted January 9, 1901.) 
1923. T. Thomson, Blackheath, Kent. Steam 
e Air Pumps. [3 Figs.) January 30, 1900.—In a steam 
engine air pump for dealing with the air or vapour and water 





timing ring must be shifted away from the safety position (in 
which its fuse bridge does not connect the time fuse channels) 








separately, a little water is forced on to the top of the piston in 
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advance of each stroke for the purpose of sealing the packing 
joint. An apparatus for carrying the invention into effect is 














described and illustrated, and also two modified forms of the 
same. (Accepted January 9, 1901.) 


RAILWAYS AND TRAMWAYS. 


21,127. H. E. A. Cousin and L. J. H. Rochette, 
Railway Detonators. [1 Fig.) November 22, 
1900.—Detonators for use in fog-signalling systems in which an 
explosion is produced on the locomotive should the driver over- 
run a signal, are, according to this invention, provided with a 
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charge of colouring matter and of discs having the number of the 
locomotive impressed upon them. The detonator cartridge 
discharges its contents upon the ballast so that it is easy to see by 
the discoloration that an explosion has occurred and then to pic’ 
up the numbered discs. (Accepted January 9, 1901.) 


14,547. A. W. Ham, Lansingburgh, N.Y., U.S.A. 
Sand Boxes. [7 Figs.) August 14, 1900.—In this rail-sanding 
device there is a stop-plate which normally closes the poees 
orifice, but which, being attached to a bell-crank lever, is adapted 
to be raised by pressure ona treadle. Attached to the lever is 














a —s feeder, which passes along the bottom of the hopper, 
and pulls out a quantity of sand each time the treadle is pressed. 
The plate at the way oad base, having the orifice through which 
the sand passes, may be raised by a hand lever when a larger flow 
is required. (Accepted January 9, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


236. Armstrong, Whitworth, and Co., Limited 
and E. L. Orde, Newcastle-on-Tyne. Liquid Fuel 
Burner. [2 Figs.) January 4, 1900.—This invention relates 
to the supply of liquid fuel in a heated condition. For the pre- 
vention of decomposition of the oil, and the formation of deposits 











of carbon within the chamber in which the oil is heated, it is 
supplied under pressure. It is stated that the oil is heated at 
“constant volume,” and that oil supplied cold at a pressure of 
60 lb. on the square inch is maintained at ‘‘ constant volume” 
when heated to a temperature of 280 deg. Fahr. (Accepted 


January 9, 1901.) 
VEHICLES. 

4350. W. C. Windover, London. Ambulance Car, 
(2 Figs.] March 7, 1900.—The object of this invention is to 
produce an improved two-wheeled ambulance car, ially 
adapted for military use in the field, and capable of being em- 
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ployed partly or wholly as an ordinary car with seats for trans- 


20,250. A. Hill and J. Tatlock, Glasgow. Record: 


port of men, stretcher bearers, or nurses. A car-shaped body is ing Apparatus. [2 Figs.) November 10, 1900.—A photo- 
mounted on two wheels, and has shafts fixed to its under side. | graphic recording apparatus according to this invention, and in- 
inside the car, seats and back supports are fitted lengthwise with tended for use on dial instruments, comprises a source of light, 
a well between them, after the manner of a wagonette, and these | a narrow slit in the instrument dial, and a photographic record- 


seats have hinged arms which can be folded down to project | 
partly over the well space and act as supports for one side _ of | 
a portable stretcher, the other side pole resting on the side seat. | 
Thus one stretcher can rest on each side seat and partly overhang | 
the well, and another stretcher ke ee on the floor of the | 
well, its back end resting on a tail Drawers or lockers for | 











medical euptancen. bandages, lint, &c., are arranged under the 
seats, which are accessible from the back of the car when the tail- | 
board is down. A small side seat or dickey for an attendant may 
also be arranged at the back. Outside the vehicle, fittings are | 
placed for carrying various articles such as a small axe and pick, | 
water receptacle, or the like, as may be required. A flying ambu- 
lance car constructed as above described is capable of carrying 
three stretchers, or one stretcher on one side seat, and four sitters 
on the other seat, or by folding back both sets of hinged arms on 
to the seats eight sitters can be accommodated, in which case the 
stretchers would be out of use and probably rolled up and 
strapped to the backs of the seats. (Accepted January 9, 1901.) 


MISCELLANEOUS. 


3698. B. F. Cocker and J. Bishop, Sheffield. 
Springs. [4 Figs.] February 26, 1900.—This invention relates 
to improvements upon apparatus described in Specification | 
No. 5302 of 1886. It refers more particularly to short compound | 
springs such as are used for the bearing springs of tramcars, the | 
bumper springs of colliery cages and like purposes, and its objects | 
are to increase their strength and the life of the rubber portions. | 
For tramcar bearing springs an outside spring and an inside 








spring have between them short tubular lengths of rubber divided 
by short coiled springs, or in some cases by thick washer-like 
blocks of solid material. In colliery cage bumper springs com- 
prising an inside and an outside spring of coiled steel there is 
Sieoel between the two springs a sleeve of rubber, and the inside 
spring is filled with cylindrical blocks of rubber separated with 
intermediate blocks or discs of non-elastic material. (Accepted 
January 2, 1901.) 


3345. B. Baron, London. Cigarette Machines. 
(4 Figs.] March 3, 1900.—In Specification No. 14,881 of 1895 is a 
desc: —_ of a cutting-off mechanism applied to a continuous 
cigarette-making machine, and such mechanism consists essen- 
tially of two cutting discs ted on a rapidly driven shaft to 
which a reciprocating motion is given across the line of travel of 
the continuous rod, a longitudinal motion being also imparted to 
make the cutters travel at the same rate as the rod to be cut. 
The present invention relates to improved mechanism for effecting 
this combined movement, and consists in operating the cutters 
longitudinally by a grooved cam engaging with a pin or roller on the 
























































cutter frame, as described in the said prior specification, while a 
continuation of the cam (or a separate cam) is provided with a 
hump or incline on its circumference which at the proper moment 


Fig. 1. Fig. 2. 
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ing strip in a light tight case, and adapted to be reeled off at a 
fixed rate over and behind the dial and past the slit therein. The 
shadow of the needle or hand falls upon the strip, and as the strip 
moves causes an indication to be recorded thereon which may be 
rendered visible and permanent by development and fixing. 
(Accepted January 9, 1901.) 

4721. J. V. Musgrave, Bradford. Air Humidifying 
Apparatus. (2 Figs.) March 13, 1900.—Apparatus, according 
to this invention, for humidifying the air in workshops and fac- 
tories, comprises an air or steam jet and water jet with the water 
jet preferably above the air jet and fed with water under pres- 





sure. The air (or steam) is fed also under pressure, and its jet 
opens close to the water jet, and lies at such an angle thereto 
that the water passing from the water jet is reduced to spray and 
widely diffused by the force of the air current. The jets may be 
made to swivel, and for this purpose the water jet may be con- 
nected to a flexible coupling. (Accepted January 9, 1901.) 
22.114. F. Schneider, Hochst-on-Main, Germany. 
Lubricators. [4 Figs.] December 5, 1900.—A lubricator for 
rotating parts, and which acts by reason of periodic changes in 
the direction of centrifugal force, comprises a casing having 





within it, but not quite filling it in any direction, an y oye 
cylinder to contain oil, and which normally covers the oil out- 
let but opens the same when moved outwardly by centrifugal 
force. Each time the oil vessel assumes its normal position a little. 
oil is forced through the outlet. (Accepted January 9, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


| United States of America from 1847 to the present time, and 


reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





Inp1AN Coat.—The production of coal in British India 
is expected to exceed 10,000,000 tons this year. The 


comes into contact with a projecting finger or lug carried by the | exportation of Indian coal has been commenced to Egypt 


cutter frame, and momentarily throws it over across the line of | where it is being used upon the Egy; 


travel of the material to be cut, the return motion being effected 


by gravity or — force. If a positive to-and-fro motion is and th: 


i —. 
railwa; Coal is met with in Hyderabad, Upper Assam, 
 teaieeh Provinces. One of the Indian coalfields 


essential, the end of the finger or lug may with the frame, form comprises more than 10,000 square miles. The conditions. 


a kind of bellcrank lever, and be provid 
engaging in a groove in the end face of the cam. (Accepted 
January 9, 1901) 





F the ean Cteor in | of working are favourable, and some of the Indian cosl- 


mining companies have distributed dividends. 
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HENRY BERRY & C0., L= 


CROYDON WORKS, LEEDS, ENGLAND. 
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BERRY’S PATENT VERTICAL HYDRAULIC PLATE-BENDING MACHINE. 
















BERRYS PATENT 


Hydraulic 
Working Valves. 






HE especial attention of all USERS OF HYDRAULIC MACHINERY 
is directed to our Patent Working and Stop Valves. 


Billet Shears, 
Wheel Presses, 







As users and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are in a position to speak with authority on the QUALITIES 
OF THE VALVE we are submitting to your notice, and we here, without 
hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 
Valve YET PRODUCED. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address : “ENDHAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 








Telegraph Codes used :—A 1; ABC; The Eagineering Telegraph Code; The Universal Mining Code; and our own Private Code. 4527 
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MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 
(Continued from page 230.) 

Tue exhibit in the upper gallery included a group 
of electrically-driven machine tools, which consisted 
of a portable drill, a milling and nut-cutting ma- 
chine, a portable 4 horse-power three-phase motor, 
and an electric stamping machine (Fig. 50). The 
portable drilling and milling machines are for work- 
ing on large heavy objects (Figs. 51 to 54), such as 
boilers, brackets, &c., the transporting and adjust- 
ment of which to stationary tool machines is diffi- 
cult. On the other hand, the machines may be 
easily transported to the objects and rapidly ad- 
justed. The milling machine is automatic. 

The nut-cutting machine (Fig. 55, page 294) is 
distinctive in that the tool does not touch the entire 
circumference of the hole to be operated on, but is 
in contact at one point only ; the tool, with three tap 
threads, is attached to the lower end of the vertical 
spindle ; it is fitted eccentrically into a cylindrical 
socket, the latter being also mounted eccentrically in 
a flat wormed screw tap. The tool is caused to rotate 


latter operation is performed by means of a re- 
volving feed plate. The force employed to drive 
the machine is 4 horse-power. 

This concludes our notice of the Ganz exhibits in 
Groups IV. and V., and we may proceed to de- 
scribe briefly the very interesting retrospective 
collection of the company. It consisted of six 
objects, each of which illustrated the progress 
made by Messrs. Ganz and Co. in electrical industry. 

The *‘ Gnom” dynamo of 1882 is characterised 
by the substantial dimensions of its magnets and the 
mode of its construction ; these machines were the 
first constructed with serrated armature. The 
monophase motor, type ‘“‘U” of 1891, was of 
interest ; it is started by means of its commutator 
in such a manner that the armature current, by 
displacement of the brushes, furnishes the requisite 
field for starting the motor. When the motor has 
attained synchronism, the alternating current is 
connected with the two sliding rings, while the 
magnet winding is connected in parallel to the 
armature ; the motor then continues its synchronic 
movement, and is usually employed as a monophase 
continuous-current transformer. The third object 





manner as to permit of two kinds of crushing, or 
grinding, being performed simultaneously. 

The dimensions of the rolls are as follow: Dia- 
meter, 11.81 in. ; length of cylinder, 39.37 in. ; 
length of mill, 7 ft. ; breadth, 5 ft. 2 in. ; height, 
5 ft.8in. The net weight is 1.6 tons, and the 
speed of working, 300 revolutions per minute. 
In the ring-mill there are three rollers placed 
one above the other. The special feature of this 
machine consists in the use of a revolving ring by 
means of which the pressure between the rollers is 
adjustable ; the strain is not thrown on the bearings, 
and the latter being relieved from all pressure, 
friction is greatly reduced. This mill can be ad- 
justed to lightly crushing grain, or producing the 
finest flour. The principal dimensions are: Dia- 
meter of rolls, 7.87 in. ; length, 15.35 in. ; number 
of revolutions, 180 to 200 per minute ; external 
dimensions of mill, length, 4 ft. 2 in. ; breadth, 
3ft.; height, 5 ft. 8in. ; net weight, 1.4 tons. 

In the Champ de Mars, Group XII. (Mining and 
Metallurgy), Messrs. Ganz and Co, exhibited 
samples of special kinds of iron used by the firm 
for constructive purposes; these included the 
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Fic. 50. Group or Exvecrricatty Driven Macuine Toots. 


by bevel gear, as shown. The cutter is fed down 
by a worm and worm-wheel; the illustrations 
Figs. 56 to 58, page 294, explain the construction 
of this tool. 

The portable electric motor of half horse-power 
for driving these machine tools is mounted on a 
two-wheeled carriage (Fig. 50) constructed from 
gas pipe. The motor is geared down 1 to 5 to 
reduce the number of. revolutions; the smaller 
wheels are of raw hide, and all the teeth are milled. 
The bearings of the gearing spindle are cast in one 
piece with the motor frame and are fitted with 
automatic lubricators. The current is conveyed to 
the motor by means of a flexible triple-conductor 
cable, wound on a windlass fitted to the frame. 
The motor is so constructed that the end of the 
cable is permanently connected with it through the 
axle of the windlass independently of the length of 
wound-up cable. 

The electric stamping machine (Fig. 59) is used 
for forming the iron core plates (.5 millimetres 
thick) of dynamos and electric motors. By means 
of this machine the plates are stamped with teeth 
around their circumference, so that, laid close to 
one another, they form the notches in which 
the windings can placed. The machine has a 
twofold operation—the reciprocating motion of the 
Stamping tool and the shifting of the plates; the 


‘shown was an internal pole machine for 52,500 
watts at 1500 volts and 1000 revolutions ; it was 
constructed in 1884. 

The constructive development of transformers 
was shown by two specimens—mantle and core 
respectively—both constructed in 1885 ; the former 
had primary and secondary coils of annular form, 
completely enclosed by a mantle of iron wire ; the 
latter was furnished with an annular core of hoop 
iron, whereon the primary and secondary coils are 
situated one upon the other. 

In the Agricultural Group, Messrs. Ganz and Co. 
exhibited a duplex crushing mill and a ring grind- 
ing mill. The former has a hollow cast-iron frame. 
All the bearings (Sellers) can be shifted in any direc- 
tion, and are lubricated automatically. The mill con- 
tains two pairs of grooved case-hardened rolls placed 
side by side horizontally. The slowly revolving 
outer rolls are compressed by spiral springs, and, 
with the feeding apparatus, can be easily thrown 
in and out of gear by an eccentric wheel. Safety 


levers are provided for preventing injury to impor- 
tant portions of the machine should hard substances 
accidentally get between the rolls, and thereby set 
up excessive pressure on the spiral springs. The 
material to be ground is led by the duplex feeding 








rollers to each separate pair of rolls, so that four- 
rollered mills can generally be fitted up in such a 


brown hematite of Petrovagora, from which the 
special charcoal pig iron for the ‘‘Ganz” hard 
castings is made; the analysis of this ore shows 
47 per cent. iron, 0.43 per cent. manganese, 
0.12 per cent. P, O,, 0.7 F, SO,, and 0.008 Cu. 

The Javosdia charcoal iron was also shown ; it 
is also used for hard castings. The tests of these 
irons show a tensile strength of 15.24 tons per 
square inch, a resistance to compression of from 
25.40 to 31.75 tons per square inch, and a de- 
flection of from .47 in. to .55 in. on a length of 
12.40 in. There were also a tram-motor casing of 
cast steel, and four case-hardened railway wheels, 
these latter having been withdrawn from service 
in fair condition after 26 and 28 years. The 
average mileage run by each wheel was 260,000. 

In Group XIII. (Textile Industries) the Ganz 
Company was represented by a loom motor, type 
FFN}, which operated a loom exhibited by the 
Hungarian Textile Industries Company. It wasa 
three-phase motor of 0.3 horse-power, and was 
provided with a transmission gearing. 

The speed of the driving shaft of the loom is 
180 to 200 revolutions per minute, and as the 
motor speed with 42 periods per second is constant 
at 1200 revolutions per minute, a series of raw- 
hide gear wheels is provided for varying the s 
of the gearing. In order to make the teeth of 
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ELECTRICALLY-DRIVEN MILLING MACHINE 
CONSTRUCTED BY MESSRS. GANZ AND CO., BUDAPEST. 
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each raw-hide wheel fit well, the brasses of the 
gearing are made eccentric, so that by adjusting 
the brasses the distance between the two gearing 
shafts can be modified. The motor rests partly 
on the shaft of the gear and partly on two spiral 
springs, an arrangement that reduces vibration. 
The motor is started by a single-poled switch so 
connected with the loom that in case of a rupture 
of the thread the motor is automatically stopped. 

At Vincennes Messrs. Ganz and Co. made 
several interesting exhibits; among them there was 
(Groups IV. and V.) a 50 horse-power Banki four- 
cycle benzine motor. The engine exhibited is pro- 
vided with a starting device by which high-pressure 
gas is brought to the rear of the piston, the force 
developed by the explosion of the gas in one stroke 
storing up suflicient energy in the flywheel for the 
succeeding cycle. The high pressure developed 
—225 lb.—is claimed to produce an economy of 
benzine ; and overheating, as well as derangement of 
the ignition device, is prevented by the water spray 
injected into the cylinder to combine with the ben- 
zine and air spray. The engire exhibited drove a 
continuous-current dynamo, type E36, fitted with 
switchboard. There was besides a similar motor 
of 12 horse-power. 

(To be continued.) 
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Berlin, 


Jahrbuch der Schiffbautechnischen Gesellschaft. 
1 Julius Springer. 

Tue first volume of the German Shipbuilding 

Society records the foundation of. this body. 

Although there had long been a yearning for an 




















equivalent of our Institution of Naval Architects, 
it was only on December 5, 1899, that the German 
Society could hold its first annual meeting, the 
epee of which are reported in this volume. 
he visit of our naval architects to Berlin in 1896 
had given a new stimulus to the agitation, in which 
Hamburg took a foremost part. One of the best 
men, upon whose support the organising committee 
relied in the first instance, Alfred Dietrich, Chief 
Constructor to the Imperial Navy, was unfortu- 
nately not to see the birth of the new society ; he 
passed away in September, 1898. One need only 
look at his photograph, which faces the title page, 
to recognise what type of man he must have been. 
As finally constituted in May, 1899, in Berlin, with 
a list of 432 original members, the society, which 
had 676 names on its books by March, 1900, distin- 
guishes three classes of membership. The pro- 
fessional member must be above twenty-eight 
years of age, and have spent at least eight years 
of his life in the study and practice of ship- 
building or of marine engine construction. Members 
of the second division, styled members simply, 
must be of suitable training, learning, and posi- 
tion. Honorary members are elected by the 
Council for distinction in the profession. The dif- 
ferent members enjoy equal rights, except that 
the professionals alone have votes in the election of 
the president and vice-president and of the pro- 
fessional members of the Council. The Council is 
elected for a period of three years, during which 
the various officers retire. The honorary presi- 
dent is chosen for life. The seat of the society is 
Berlin. The first general meeting in the Charlotten- 
burg Technical College assumed the character of a 
grand festivity. The Honorary President, the 
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Hereditary Grand Duke Frederick Augustus of 
Oldenburg, occupied the chair, and the Protector 
of the Society, the German Emperor, was present. 
We have already referred to the first paper read 
by the acting President, Professor Busley, on 
‘*Modern Submarine Boats.” 

Professor Slaby followed with a discourse on 
‘*Spark Telegraphy in the Navy.” The paper 
was adapted to an audience in which electricians 
were not strongly represented. But it would have 
been instructive to specialists as well, and the 
reader understands how Professor Slaby became 
so famous a lecturer. Most of his own experiments 
were conducted on the Havel Lakes, with the assist- 
ance of bluejackets. They have been noticed in 
the electrical press from time to time, and their 
latest development has become known through an 
exhibit of the Allgemeine Elektricitats-Gesellschaft 
in Paris. In order to be able to send current im- 
pulses of large intensity, Professor Slaby and Count 
Arco use a dynamo and a transformer. The secon- 
dary coil ends in two spheres, placed above one 
another. The lower sphere is connected with a 
condenser, earthed on the other side, the higher 
one with a long vertical air wire, consisting, like 
the other connection just mentioned, of a bundle 
of parallel wires forming a cylindrical cage. This 
cage is suspended from the mast, and from its 
upper terminal a wire of high self-induction leads 
down to earth again. The vertical wires have no 
self-induction. Both the vertical wires and the 
condenser are charged with low-frequency currents 
until an oscillating discharge of very high frequency 
occurs. That discharge can no longer pass down 
the high self induction wire, and is, therefore, 
radiated out. 
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The receiver has also been improved. The strong 
spark, produced on breaking the relay circuit, 
a tos in shunt to the coherer, would cause an 
unnecessary spark display in the coherer ; the relay 
circuit is, therefore, interrupted before the tap is 
given. That spark telegraphy is more efficient 
over water and along the sea shore is, according to 
Professor Slaby, due to the gliding of the electric 
waves along the water surface, even if the latter is 
disturbed. With vertical transmitting and receiv- 
ing wires the electric waves are polarised in the 
perpendicular. Hence, the water waves do not ob- 
struct nor absorb them, but trees, steeples, 
chimneys, and masts do, especially when wet, as 
the lecturer demonstrated. The masts, ropes, and 
wires of the ship herself arein this respect a 
greater source of trouble than the masts of other 
vessels in port. Another demonstration of Pro- 
fessor Slaby’s deserves mention. The arc of an 
arc lamp, whose carbons are separated, can be 
started by strong radiations. That shows that the 
armature coils and electric wires on board must be 
well provided with lightning arresters, lest the 
spark telegraphy on board should’ cause a short 
circuit in parallel wires acting the part of receiver ; 
the case actually occurred on the Friedrich Carl. 
Powder magazines on board could be secured by 
being metallically encased all over. 

The next paper by Director F. L. Middendorf, 
of the German Lloyd, ‘‘On Ship Steering Ap- 
pliances,” will repay a careful study. The paper 
was compiled by request of the council, and is 
illustrated by 125 figures, many of which are plates, 
comprising several large diagrams. Very little has 
been written on steering engines, and an exhaus- 
tive compilation of this type does not exist, so far 
as we are aware. In 1892, Lord Brassey wrote in 
the ‘‘ Naval Annual”: ‘‘ The man who will invent 
a system of steam steering, as trustworthy as the 
propelling engines of an average man-of-war, will 
deserve well of his country. At present no such 
system exists.” Books on shipbuilding, as a rule, 
content themselves with stating that very great 
progress has been made in recent years, and with 
describing a few types of steering machinery. But 
a great deal remains to be done, of course. The 
author deals with sailing and steam ships, and 
especially with modern, large-size steamers and 
warships, and not the least valuable feature of his 
compilation is that he mentions the names of boats 
on which the respective type of machinery has 
been adopted ; German ships, in the majority of 
instances, perhaps, but by no means in all cases. 
He dwells with satisfaction on some of the early 
inventions, and the reader will agree that they are 
often of particular interest. 

The oldest steering engine patent—a British 
patent, like most of its successors—is that of Jolly 
and Beatty, of 1779. The right and left-handed 
screw seems to be an American invention about half 
acentury old. A modification of Napier’s double- 
spindle screw—the two threads on separate spindles 
—with a Rapson slide has been fixed on one of the 
largest sailing vessels afloat, the five-master Potosi, 
built at Geestemiinde, near Bremerhaven. The 
section ‘‘ Steering with the Aid of Motors” opens 
with a petroleum steering engine for large sailing 
craft, proposed by Neukirch, but never executed. 
Steam steering engines date from Sickel’s British 
patent of 1859, which also mentions hydraulic gear. 
Sickel’s proposals were not heeded at the time. 
But in 1866 Macfarlane Gray designed a steam 
steering plant for the Great Eastern. These ma- 
chines are discussed according to the arrangement 
of their cylinders, inclined, oscillating, parallel, 
horizontal, or vertical. Then follow sections on 
mounting the engines, the controlling valves, and 
on the controlling gears between the various steer- 
ing stations, and the connection between the 
engine and the tiller. Special regard is here paid 
to warships on account of the difficulty of protect- 
ing the controlling gear and of bringing the rudder 
head and yoke sufticiently high up. After hydraulic, 
pneumatic, and electric intermediate gears, we come 
to complete hydraulic and electric machinery. An 
electric stearing gear has in the German Navy been 
tested only on the Aegir, on which, as also on 
other vessels, electric auxiliary machinery of all 
kinds has been experimented with. The electric 
steering gear weighed more and cost very much 
more than the steam plant; but the experiments 
will be continued. 

The remaining chapters concern auxiliary and 
Spare steering appliances, brakes, &c., and the 
paper concludes with general remarks on the con- 





struction and calculation of steering machinery, 
explained by examples. A general rule as to the 
best type of steering gear can, of course, not be 
laid down. On the whole, Mr. Middendorf would 
advocate hydraulic machinery; as long, however, 
as the details of such machinery remains imperfect, 
preference will be given to steam steering engines. 
Auxiliary gears should be independent of one 
another, wherever possible. That would be diffi- 
cult on warships, for instance ; in any case, parts 
not provided in duplicate should be made with 
particular care. Multiple gears which the failure 
of a single part can altogether disable are of ques- 
tionable value. Thus the unfortunate Lon- 
donian could be steered in five ways, and yet she 
became quite unmanageable because a bit of 
cotton rag had got into the bevel wheels of the 
steering engine. Further, all spare parts should 
really be ready for use, a rule often neglected. 
Wormwheel gears could be recommended; but 
their combination with right and left-handed 
screws was unnecessary, because the latter would 
anyhow prevent any reversing of the engine by the 
helm. Oscillating cylinders of hydraulic brakes 
required very strong mounting. The designer should 
not forget that the helm will gradually sink a little, 
and that, as first condition, all machinery on board 
should be as simple as possible. 

We can only mention the two other papers ; by 
J. Rudloff, of the Navy Department, Berlin, on the 
‘*Development of Armoured Liners ;” and by Dr. 
G. Bauer, of the Stettin ‘‘Vulcan,” on ‘‘ Periodic 
Fluctuations in the Propeller Shaft Speed,” a sub- 
ject of great interest for naval constructors. 

So far the proceedings of the annual meeting; 
though an illustrated account of a visit to the works 
of the Allgemeine Elektricitats-Gesellschaft at 
Berlin, with which the volume concludes, should 
not be left unnoticed. Two further papers are 
printed as contributions to the journal, both im- 
portant, the one again by Mr. F. L. Midden- 
dorf on the ‘Resistance to Ship Motion and 
Engine Power,” containing much valuable tabular 
matter ; and the other by Mr. C. Radermacher on 
‘*Ship’s Strength,” dealing with the strains to 
which the structure is exposed in the dock, on wave 
crests, and in wave hollows. The German Naval 
Architects have made an impressive start, both 
with their society and with their journal, which is 
got up in a very superior style, and we wish them 
best success. 





Lecons @ Electrotechnique Générale. By P. JAnut. Paris: 
Gauthier- Villars, 1900. 608 pages, large octavo, with 
307 diagrams. | Price 20 francs. 

Tues electrotechnical lessons form the substance of 

the course of lectures which the author, Professor 

Janet, of the University of Paris, director of the 

Laboratoire Centrale, and of the Kcole Supérieure 

d’Electricité, has been giving at the latter In- 

stitute. As they are a continuation of his ‘‘ Premiers 

Principes d’Electricité Industrielle,” the author 

can deal with his subject in his own way without 

being tied down to any orthodox method or sequence. 

He opens, however, with the usual chapter on 

fundamental mechanical units, into which he enters 

a little more fully than most text-books of this 

kind, and not fully enough to be of real value. 

We think that the dimensions of the units should 

have been added, and that a section on electric 

units, which are merely referred to in the course of 
the deductions without being duly defined, should 
certainly not have been omitted. The real elec- 

trical part begins with electrostatic condensers, a 

very readable chapter, though we do not quite com- 

prehend for which class of students it is written. 

Considering that the units of capacity in the three 

different systems are disposed of in as many lines, 

one might expect a thoroughly scientific and 
mathematical treatment ; the beginner may, on the 
other hand, find his capacity sufficiently taxed. 

But the professor will know what he has to explain, 

and what he may presume as understood. 

After chapters on Ohm’s law, magnets, electro- 
magnets and inductions, follows a chapter on 
insulating materials, conductors, and magnetic 
materials. Only very general information is 
offered, a strange order is observed—Porcelain, 
ebonite, fibre, slate, mica, shellac, paper, rubber— 
and the author is rather backward in his knowledge 
of the chemistry of rubber. But we may perhaps 
regard these first sections as introductory. 

ith Chapter VII. we proceed to continuous- 
current dynamos, their characteristics and methods 
of coupling, continuous-current motors, electric 








transmission of power, and general-remarks on 
harmonic functions. With Chapter XV., and page 
288, we reach alternating currents, to which the 
author claims to have devoted particular attention 
—without neglecting continuous currents—on the 
whole, they are treated as sinusoidal currents. 
Motors are subdivided as to their fields ; constant 
in intensity and direction ; constant in intensity, 
but revolving ; constant in direction, but alternat- 
ing. Triphase generators follow these sections on 
alternating-current motors, and polymorphic gene- 
rators and transformers conclude the volume. , 

We have no doubt that the students of the Kcole 
Supérieure will have a high opinion of their pro- 
fessor, and that everybody studying this text-book 
by himself, will do so with pleasure, and derive 
substantial benefit from it. The general remarks 
which head the various chapters are excellent, and 
the language is very clear and plain throughout. 
That is a valuable point. The author does not 
profess to give more than the general outlines of 
applied electro-mechanics, which is a sufficient task 
in itself. He has nothing to do with constructive 
details, and we have not noticed a single view of a 
dynamo or of a piece of apparatus. Nor do we find 
tables, data, coefficients, &c., which can be looked 
up in electricians’ pocket-books. He leaves that 
to others. The illustrations are mere diagrams, 
and there is, for instance, one page on the Stein- 
metz monocyclic system, just enough to explain 
its broad principles. 

As regards further information, the reader is 
referred to the bibliographies which are appended 
to each of the27 chapters. These lists are peculiar. 
The author is rather anxious lest they be thought 
incomplete. As some of the lists cover more than 
four pages, we do not share that anxiety. But the 
author confines himself to what has been published, 
since 1891, in the five or six French journals devoted 
to electrical science, and he quotes the respective 
papers in chronological order, separately for each 
journal. Hence we often meet with the same 
names, those of the regular contributors to those 
periodicals ; and titles such as ‘‘A Novel Dynamo,” 
without indications of the type or originator, are 
not infrequent. Standard works, such as Obach 
on ‘‘Gutta-Percha,” may not be—and are not— 
mentioned under such circumstances. The arrange- 
ment may have been adopted because those journals 
will be accessible to the students ; but so will other 
journals and works, we hope. Since the author 
has delivered this course of lectures for some 
years, he might further have taken the trouble to 
compile an alphabetical index, If the reader cannot 
remember what the Hopkinson coefficient is, he 
will in vain hunt for it in the table of contents. 
But the book is meant for systematic study, and 
we have no hesitation to recommend it for that 
purpose. 
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HAIL AND HAIL-DISPERSING 
CANNONADES. 
THoveH hail showers occur all over the globe, 
they are particularly common in the temperate 
zones, and are more dreaded on the Continent than 





in the British Isles. If more grain were raised in 
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this country, more attention would probably be 
ey to hail showers. Some years ago England 
nad three insurance companies against hail, [taly 
10, France 20, and Germany 24. Attempts to dis- 
perse threatening hail clouds by directing can- 
nonades against them have been made at ditferent 
times. In recent years the United States and Italy 
seem to have taken the initiative again. The 
attempts have not always been successful. To 
make up for failures in some instances, however, 
more hail and rain have been brought down occa- 
sionally than were bargained for. On the Conti- 
nent, Burgomaster Stiger, of Windisch Feistritz, in 
Styria, is credited with having first attacked the 
problem in a scientific manner in 1896. The first Hail 
Congress was held at Casale, Italy, in 1899; a second 
followed last autumn. Italy was in 1899 supposed 
to possess 2000 hail gun stations, and was, accord- 
ing to Jean Sigaux, expected to have 16,000 stations, 
by the end of 1900. The term ‘‘ station” is pre- 
sumably somewhat elastic. In many cases one gun 
may constitute a station, and not many of these 
guns will be of the special type which the con- 
gresses have recommended. : 

In France the famous vineyards of Beaujolais 
lie on a regular hailstorm track from the south- 
west, and the community of Denisé, in that dis- 
trict, is now protected by a battery of fifty-two 
guns. When suspicious clouds are observed, 4 
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SCREW -PROPELLERS OF THE HAMBURG-AMERICAN LINER “DEUTSCHLAND.” 
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flag or gun signal is given, and the cannonade 
opens with the guns which the storm would first 
reach in its advance. At first two shots are dis- 
charged every minute ; afterwards the fire proceeds 
at a slower rate, and is continued, though hail and 
lightning may come, until the storm has dispersed. 
The French Government assists in protecting the 
vineyards by supplying the powder on exceedingly 
moderate terms. Sigaux estimates that a station, 
comprising one gun, twenty charges, a hut, &c., 
would cost about 230 francs—less than 10/. 

The success of these cannonades is no longer 
doubted, but how the guns act nobody knows. It 
has been argued that the column of hot air shot 
from the mortar or gun, fixed in a vertical posi- 
tion, would rise to a height of 2000 metres, and 
thus be carried into the thunder clouds, where it 
might reduce the electric tension without producing 
hail. But since we have no accepted theory as to 
the formation of hail, we cannot expect agree- 
ment concerning this point; and in fact we can 
scarcely discuss it so far. Gastine and Vermorel 
have, however, made some very interesting experi- 
ments on the action of these guns. Vermorel is 
identified with this hail protection, and is the in- 
ventor of a special breech-loading hail-gun, which 
is replacing the old-fashioned mortars. Targets 
were constructed of iron wires, covered with paper 
and fixed in a frame of wood. The frames were 
16 ft. square in some cases, the wires 7); in. thick 
and 4 in. apart, and the paper glued over these wide 
—and sometimes narrower—meshes were pierced in 
the centres of the squares. When shooting at these 
targets at a range of 60 or 80 yards, with a powder 
charge of about } lb., a ring-shaped hole was torn 
out of the target. As it had been thought that the 
air column issued from the muzzle more in the 
shape of an air ball, which afterwards turned into 
a ring, a similar screen was placed about 20 ft. from 
asmaller gun. A perfect ring was again cut out, 
of 18 in. and 10 in. external and internal diameters. 

The projectiles from these guns are, as further 
experiments confirmed, regular vortex rings. In 
the target trials, the gun was pointed horizontally ; 
when pointed vertically, as in actual practice, the 
whirls can well be seen against the blue sky. The 
vortex travels slowly, making a peculiar hissing 
noise ; the speed does not appear to have been 
determined, but the experimenters state in the 
paper which they presented tothe French Academy, 
that there was time enough to get out of the way 
of the vortex. It is easily deflected from its path 
by the wind and by obstacles which may be at some 
distance from its course, the earth, houses, trees, 
&c. The trees are stripped of their leaves, which 
are strewn about as if a tornado had passed. If 
the gun is pointed under an angle at a house in the 
distance, the vortex will jump over that house. 
It is, indeed, very difficult to hit the target even 
at comparatively short range ; sometimes the vortex 
may strike under a right angle. The wires of the 
target are stretched or distorted, although they do 
not offer much resisting surface, and the vortex 
continues its path apparently unbroken. When the 
whirl-projectile sr a the ground, it raises a 
cloud of dust, and the hissing and whistling cease 
instantaneously, as in all cases when the vortex is 
broken up by an obstacle. This shows that there 
is no other projectile following the vortex. 

Gastine and Vermorel have several time ob- 
tained photographs with an exposure of 4 second, 
showing the vortex close to the muzzle, with burn- 
ing specks of powder both inside and outside the 
ring. Grandvoinnet has photographed a vortex, 
10 ft. in diameter, issuing from a large-size gun 
used in the vineyards of Villefranche, with a 
powder charge of 2 lb. The well-known scientific 
photographers, Lumiére Brothers, have applied the 
cinematograph, and obtained sixty photographs at 
intervals of ,'; second. Fifty-five of these images 
were sufficiently distinct to allow of measure- 
ments being made. The first ring was 13 milli- 
metres, the fifty-fifth 1.3 metres (the Comptes 
Rendus print 1.3 millimetre, evidently an error) in 
diameter. 

Though we cannot refer to any new, well-estab- 
lished hail theory, we can mention some novel 
experiments. It occurred to P. Czermak, of Inns- 


bruck, to modify Plateau’s famous experiment, 
which used to be cited in explanation of the rings 
of Saturn, before Keeler proved that the rings do 
not move as wholes, but consist probably of 
swarms of moons, the inner ones of which revolve 
at a more rapid rate around their planet than the 
outer ones, whilst the opposite would follow if 





each ring formed one continuous mass. Plateau, | 
who died at Ghent in 1883, prepared a mixture | 
of alcohol and water of the same average density as | 
oil, introduced oil into the mixture which assumed | 
the shape of a sphere. He then passed a wire, | 
on which a small disc was. fixed at right angles, | 
through the oil globe, and turned it about that 
axial wire. The revolving sphere flattened out | 
and then formed a ring, which finally broke, when | 
the mass again contracted to a sphere. That) 
experiment was supposed to illustrate the genesis | 
of the moons and probably of the planets of our 
system. 

Czermak wished to cool a rotating sphere of 
water, and he therefore prepared a mixture of 
toluol (density 0.886) and chloroform (density 
1.526), with an average density of 1. Both liquids 
are very mobile, and it proved difficult to keep the 
axial wire quite central. Flattened ellipsoids, 
resembling certain grains of hail, were obtained, 
and occasionally rings. When the experiment was 
made in a cold room, and the water allowed to run 
down the wire on to the disc, the water froze, on 
slow rotation, to a flat cake with a swollen tyre; 
when the rotation was quickened, radial icicles 
were observed which, within a quarter of an hour, 
reached a length almost equal to the diameter of 
the disc, which was 0.6 in. The formation of rota- 
tion ellipsoids of hail would presuppose consider- 
able velocities, especially for small grains. But if 
the grain of hail forms about a solid nucleus, such 
as are often found in hail, we need not assume 
high velocities. 

The chief interest of these researches, however, 
lies in a different direction. When the large globe 
of water was purposely broken up into many small 
globules, these little spherules refused to reunite 
until a rod of ebonite, electrified by friction, was 
approached, or an electric spark was made to strike 
the beaker which contained the liquids. Then 
they coalesced at once, just as the spurting drops 
of a jet of water do on approaching a stick of rubbed 
sealing-wax. Ozermak further could cool the 
whole liquid and the spheres down to 17 deg. Fahr. 
before the water spheres froze. He really 
measured the temperature of the water, not of the 
surrounding liquid, which might be a very different 
thing, and he succeeded in doing this by dipping 
the point of a little thermo-couple into the globe. 
When crystallisation sets in, it looks as if almost 
all the water were frozen, whilst in reality only 
a small portion crystallises. A frozen sphere, 
18 millimetres (0.7 in.) in diameter, showed an 
outer ice crust about 1.5 millimetres thick, from 
which ice needles penetrated into the interior ; but 
only one-sixteenth of the water had really turned 
into ice. The proportion of ice depends on the tem- 
perature of undercooling, as Czermak established 
both by theory and experiment. With undercooling 
down to — 5 deg. Cent. (23 deg. Fahr.), 0.06 of the 
water bulk will freeze; with undercooling to 
— 10 deg. Cent., 0.12, and with cooling down to 
—- 20 deg. Cent., 0.24 of the whole will crystallise. 
The still liquid portion of the water, of course, 
solidifies afterwards, but slowly. 

It is striking that the most recent theory of 
thunderstorms—that of Liebenow—does not espe- 
cially refer to hail, nor make, on the other hand, 
any reference to rainless storms, which are neither 
particularly rare nor unusually mild. Many people 
believe that the heavy raindrops which brilliant 
lightning flashes seem to send down, really start 
their fall as grains of hail. The paper, which 
Liebenow read before the Elektrotechnische Verein, 
of Berlin, in October last, is too comprehensive to 
be dealt with in a few lines. But his views are 
certainly most suggestive, as he offers explanations 
for the normal electric state of the atmosphere, 
thunderstorms and the energy of lightning, and, 
further, for polar lights and their action on mag- 
netic needles. 








THE HAMBURG-AMERICAN LINER 
‘* DEUTSCHLAND.” 

In our last volume we published a series of illustra- 
tions of this successful Atlantic liner, which was built 
and engined by the Stettiner Maschinenbau Actien- 
Gesellschaft ‘‘ Vulcan,” Bredow, Stettin, and which 
in her running last year broke all previous re- 
cords for speed, her best voyage being at the rate 
of 23.36 knots. Pressure on our s in the later 
numbers of the volume compelled us to confine 
ourselves to the production of the general drawings 





of ship and engines; and now, in accordance with 
& promise we then made, we return to the sub- 


ject to deal with some of the interesting detail. 
On page 306 we reproduce three photographs, 
which give some idea of the magnificent decorations 
of the interior of the ship. Many such illustrations 
might have been given, but these are probably most 
characteristic. Fig. 55 shows the great shaft or dome 
which rises to a height of 30 ft., and lightens up the 
main dining-saloon, one end of which is seen in the en- 
graviog. The saloon is on the main deck, and the great 
dome rises through the _— and promenade decks; the 
arches, in Romanesque style, close in the stairway foyer 
on the upper deck. In the central part of the picture 
is seen the beautifully executed bronze relief by Pro- 
fessor Wiedmann, symbolic of ‘‘The Dawn of the 
Century.” In niches in the shaft there are similar 
representations, typical of America and Europe, by 
the same artist. ‘The four columns of the shaft sup- 
port four bronze lustres with coats of arms. The 
shaft is crowned by an ornamental frieze and a large 
dome, through whose many-coloured glasses daylight 
sheds its subdued rays, while at night invisible elec- 
tric lamps flood the saloon with the simulation of the 
brightness of the sun. 

Figs. 56 and 57 illustrate the smoking room. The 
ceiling, on which the beams of the promenade deck 
can be traced, is in white, and into the frieze there 
has been worked the coloured coats-of-arms of German 
barons; over one of the entrances is a picture, the 
‘* Port of Hamburg,” by Professor Bohrdt. The poly- 
chrome figures on both sides of the door, ‘‘ Commerce ” 
and ‘* Navigation,” are the work of the sculptor 
Haverkamp. On the walls, again, are paintings of 
American landscapes by Professor Schnars-Alquist, and 
several of the subjects can be recognised in our 
engravings. Theashwood panels, stained in grey-blue, 
are in character with the furniture and upholstery. 
Four windows and a skylight illuminate the room in 
daytime. It would be difficult to design fittings better 
suited for a smoking-room. 

On our two-page plate we illustrate (Figs. 58 to 68) 
one of the two main condensers. Each has 2000 square 
metres of cooling surface, equal to 21,528 square feet. 
The shell is of rolled brass, the thickness being 9 milli- 
metres (0.35 in.), and the tubes are of ? in. external 
diameter. The details of joints and fittings given on 
the two-page plate are so full and clear, with all di- 
mensions marked, that it is not necessary to give 
further description here. The circulating pumps have 
two cylinders, so arranged that they may work on the 
simple or on the compound principle. The high-pres- 
sure cylinder is 280 millimetres (11.02 in.), the low- 
pressure cylinder 500 millimetres (19.69 in.), with a 
stroke of 300 millimetres (11.81 in.). The outside dia- 
meter of the fan is 1200 millimetres (47.2 in.). ‘There 
is an auxiliary condenser with 83 square metres of 
cooling surface, equal to 893 square feet, and thepumps 
for this auxiliary condenser are illustrated by Figs. 69 
and 70 on the two-page plate. The cylinder is 150 
millimetres (5.90 in.) in diameter and the stroke is the 
same, the fan being 500 millimetres, equal to 19.69 in. 

On page 295 we reproduce the complete drawings of 
one of the screw propellers of the ship. These illustra- 
tions (Figs. 71 to 78) are of special interest in view of 
the success of the steamer, but they do not call for 
special description. The propellers are four-bladed 
and of 6800 millimetres in diameter, equal to 22 ft. 
32in.; while the pitch is 10,800 millimetres, equal to 
34 ft. 92 in. The propellers do not overlap as in some 

revious Atlantic liners, as the —— has been 
ound not to work well, setting up vibration. The 
clearance between the propellers is 600 millimetres, 
equal to 23.62 in. The shafting runs parallel with the 
keel, and its centre is 3800 millimetres, equal to 
12 ft. 6 in., above the top of the keel plate of the ship, 


(To be continued.) 





New Sovurn Waues Raiiways.—The official report of 
the New South Wales Government railways for the 
quarter ending with December last states that the gross 
earnings are the largest on record (1,052,399/.), the in- 
crease being 127,115/. over the corresponding quarter of 
last year: the expenditure (533,807/.) increased hy 73,707/., 
and the net improvement is, therefore, 53,4087. All de- 
scriptions of traffic contributed to the increase, viz., firat- 
class passengers, 6268/.; second-class, 25,237/.; parcels, 
&e., 1047/.; total coaching, 32,5522, General merchan- 
dise, 9174/.; hay, straw, and chaff, 8591/.; grain, flour, 
&c., 15,828/.; wool, 31,202U.; live stock, 14,443/.; coal and 
coke, 14,387/.; other minerals, 152/.; miscellaneous, 786/.; 
total goods and live stock, 94,563/.; 752,057 additional 
passengers were carried, and the goods and live stock 
traffic increased by 249,529 tons. The  nggorscradn | 
and works generally have been efficien OF poem 
an additional sum of over 9000/. having b spent on 
relaying and resleepering. The pins J improvements 
between Harden and Murrumburrah have been com- 

leted, and the earthwork in connection with those 

tween Newbridge and Blayney has been carried out. 
The dupiication of the line between St. Leonards and 
Lindfield, on the Milson’s Point line, is approaching 
completion. The tramways continue to show satisfac- 
tory results : the earnings givean increase of 37,463/., and 
the expenditure 31,858/., the net improvement being 
56057 ; 7,838,561 additional paseengers were carried, 
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MODERN ARTILLERY.* 
By Lieutenant A. T. Dawson, late R.N. 


MopekrN artillery is a very complex subject, for in the 
attainment of that great power and precision which 
characterise the pa ae artillery, notwithstandin 
the minimising of its weight, there have been introduce 
innumerable yet indispensable details, each the result of 
patient research on the part of our greatest scientists, 
and the production of the highest mechanical skill. So 
numerous and interesting are the problems involved that 
in a reasonably brief lecture one can only touch the fringe 
of the great subject. \ ; 

It is quite impossible to enter into detail, and I there- 
fore propose, after briefly considering general governing 
principles, to select certain types of ordnance, both 


loaders, and assume for the sake of illustration that she 
came across a French cruiser, say, of the Cassard class. 
The Inflexible has a crew of, say, 485 men, as against the 
385 men of the French cruiser. She cost (it is true, many 
years ago) about a million sterling, as against the 
318,000/. of the French ship. Now, ata range of 8000 
yards or more, the French ship would be in safety 
against the fire of the Inflexible’s guns; whereas at this 
range the French cruiser, with the aid of her modern guns 
and of modern telescopic sights, would be able to make 
| good practice against the British ship, and, in my opinion, 
| would put her quickly out of action by firing large capacity 
| high explosives and other modern shells. ; 

Let us, from this particular illustration, consider further 
| the cost to the country. Each man employed on board 
| ship costs us about 1007. per annum, and thus the wages 

bill for 485 men is at the rate of 48,500/. per annum. The 
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cularly because I am sure we have not at the present 
time a reserve of really modern long-range artillery suited 
to this and other pu the need for which must 
inevitably arise during the progress of a war. 

Pipers Factors in the Evolution of Modern Artillery. 
—I would like to turn now more directly to the principal 
factors which have brought about the evolution of 
modern artillery. And firstin importance must be placed 
improvements in propelling agents in powder. The 
modern smokeless propellants have entirely altered the 
conditions of modern warfare and have done most to 
render obsolete artillery weapons useless and dangerous 
to the nation which does not keep pace with the develop- 
ment of modern artillery enterprise. The initiation of 
modern explosives has made it possible to more than 
treble the energies of guns as compared with the days of 
black powder, bringing into the arena of practical war- 
fare long-range fighting by land and sea, such long- 
fighting being rendered accurate by the use of telescopic 
sights, range-finders, &c. 

Secondly, it has rendered a very great rate of fire pos- 
sible, owing to the smokelessness of the powder, the 
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British and foreign, in order to og out specific differ- 
ences and to compare generally the different systems em- 
ployed, with the view, if possible, of ascertaining relative 
advantages and disadvantages. 

Having regard to the present important position that 
artillery holds in all countries, and to the direct relation 
which the possession of a sufficient number of efficient 
weapons bears to the safety of an empire, I feel that I 
shall be excused at the outset of my address in seriously 
pressing home to the public mind, through the medium 
of this influential society, the necessity of the British 
Empire — the most modern and effective of weapons 
at the dis; of our brave sailors and soldiers where- 
with to defend in times of necessity, the integrity, the 
een and possibly even the existence, of our 

impire. 

I do not wish to pose in any way as an alarmist, for I 
am sure that the Government are endeavouring to do all 
that practically lies in their power to put our sea and 
land defences in order, but havin; vane to the activity 
that the other great nations of the world are showing in 
the employment of the most modern arms to the ex- 
clusion of inferior and obsolete weapons, it is the duty 
of all to be incessant in their support of Government 
measures to place our land defences, as well as our 
— in possession of artillery second to none in the 
world. 

Warships with Muzzle Loaders.—I shall not in this 
somewhat brief address refer to the muzzle-loading guns, 
of which, alas! we still have many remaining—both in 
ships and forts; but while my main purpose is to con- 
sider the more modern pieces of ordnance and their 
equipments generally, I would like to point out that I 
consider that in the present day of modern artillery, a 
badly-armed ship is, from a fighting point of view, worse 
than useless to the country, because if it happens to come 
into the line of battle, it would be put out of action by a 
ship perhaps only armed with a few modern pons, with 
possibly no armour protection and manned by a very 
Scant crew, providing always she has the speed and is 
able to control the range. 

I will take as an example the Inflexible, which we may 
consider heads our long list of vessels armed with muzzle- 
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upkeep during war of a ship of the Inflexible class in the 
expenditure of coal alone, since it would be at famine 
prices, would be enormous, and the cost of repairs, &c., 
greatly disproportionate to the services rendered. 

But, apart from these monetary items, there is the far 
more important question of the ineffective employment 
of the 485 men, whose training represents a large national 
asset. And what would be still more deplorable, from 
more views than one, if these obsolete ships, of which 
there are very many in the service, are sunk or taken, a 
very large and very unpleasant gap would be made in our 
personnel. 

Other similar illustrations might be given, but the one 
surely affords strong reason for either selling the old obso- 
lete ships and expending no more money on them even in 

times, or for arming them with modern artillery. 
he latter course seems to me more advisable, as arma- 
ments of a kind can be provided much more quickly than 
new ships to replace the old vessels, and history has 
shown the value of reserve ships to fill up gaps in 
naval warfare, even if they be not quite up to the mark 
from a ship construction point of view. The nation 
which can more expeditiously challenge anew the enemy 
after a hard fought battle is the more likely to succeed 
ultimately. 

Quick-Firing Guns for Fast Merchant Steamers.—The 
power of the unarmoured ship of t speed and high gun 
power to control the range, to which I have been referring 
incidentally, represents the importance of the armed mer- 
chant transports, and enforces the value of the mercantile 
fleets possessed by maritime nations, of which we are the 
greatest. For my own part, I would advocate that all 
ships =. under the British flag over a tonnage of, say, 
3000 tons displacement, and having a speed of, say, 
17 knots, should be called upon to have suitable deck 
attachments for the accommodation of 6-in. quick-firing 
guns. The inconvenience in peace time would be inap- 
preciable, and the extra cost and weight necessary for 
strengthening the forecastle deck during construction 
would not materially affect the price or weight of the 
ship—it could be done at a very small extra cost. 
Such ships would be invaluable to the Admiralty as 
armed cruisers in war time, if there were provided 
at convenient ports really modern 6-in. or higher-powered 
guns to instal on board them. I mention this fact parti- 
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cases up to 3000 foot-seconds. As to the type of powder 
to be used as a propellant, there is now practically no 
difference of opinion throughout Europe and America, 
nitro-cellulose being preferred on all hands. The United 
States, Russia, an rance have adopted the nitro-cellu- 
lose form for some time. Germany been late in its 
adoption, having used a form of nitro-glycerine powder 
containing about 25 per cent. nitro-glycerine, but 

now practically, I believe, decided to adopt a nitro-cellu- 
lose powder. Other small countries in Europe have not 
definitely decided on a particular type of explosive, and 
may be said generally to be carrying out experiments. 
The fact, however, of nearly all the great countries of the 
world, excepting our own, having adopted it, is to 
some extent a reason why our own Government should 
give it the greatest consideration. At the present 
time Great Britain is using cordite containing about 57 
per cent. of nitro-glycerine. This powder has now been 
in use for about nine years, and in its day may be said to 
have been one of the best known explosives at the time of 
its introduction: it was absolutely necessary for our naval 
supremacy to introduce a smokeless powder ; hence, I 
would represent that at that time Great Britain acted ad- 
visedly. The experience of the French until quite re- 
cently cannot be said to have been too highly satisfactory, 
as all will recall the serious explosion at Toulon not many 
years ago, which we have every reason to know was due 
toa deterioration of the oe storage. Furthermore, 
I understand that the Russian Government’s experience 
until three or four years ago was not all that could be de- 
sired, the nitro-cellulose from which ib was made not 
being of the finest quality. In the United States they 
have now generally adopted nitro-cellulose powder in 
their fleet, and are introducing it into their land service. 
I understand the experience with this powder in the 
United States sys | is everything that could be desired, 
although I believe they are constantly carrying out expe- 
riments with a view to improvement. The United States 
Land Service, however, have until quite recently used a 
nitro-glycerine powder containing about 10 per cent. 
nitro-glycerine. The experience they have had with 
their powder. has been anything but satisfactory, and on 
many occasions they have had serious high pressures in 
their guns, in some cases completely destroying the artil- 





lery using it. The experiences of foreign Powers tend to 
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show the wise policy of the British Government in not 
adopting a nitro-cellulose powder at the time of ‘its 
original initiation. Since that period, however, the 
manufacture of nitro-cellulose powders has ve atly 
improved, and the powders now being adopted by Russia 
pe Germany are quite as safe in their use as cordite and 
other known modifications of cordite having various per- 
centages of nitro-glycerine. 

Nitro-cellulose powder has the great advantage of being 
capable of producing in modern artillery the highest 
possible ballistics with the least possible amount of wear 
to the gun; and therefore at the moment its introduction 
should be treated from a most serious standpoint. - It is, I 
think, well known to all of you that the temperature of 


(ARMSTRONG) 


mencement of the rifling. The nature of the wear of the | as 3 ft. for every degree Fahrenheit, The question reall 

bore with cordite is also. very serious, taking the form as | comes to this: that if cordite is used, or higher wie 
it does at the commencement of erosion of very thin fine | city than, say, about 2500 ft. can be obtai for 
lines, which develop as the rounds are continued, com- | any reasonable number of rounds, whereas with nitro- 
pletely washing away the surface, and quite abnormally | cellulose powder, velocities up to and exceeding 3000 ft. 
ane the seat in the gun, where the shot is rammed | can be easily obtained, without the objections atten- 
home. : This, after a few rounds, allows the shot to be | dant on the use of cordite, I therefore shall continue 
over-rammed, increasing the volumeof thechamber, which, | to’ urge that a nitro-glycerine powder is not suited to 
| in its turn, diminishes the pressure, reducing the energy | modern artillery, pe that any country continuing to 
,of the gun, and varying the velocities, and therefore use it must of necessity be at a serious disadvantage with 
| the range, accuracy, an indeed, aoe point which to acountry making use of a nitro-cellulose powder. 
the gunner is an absolute essential. Furthermore, the | effects in other countries of powders containing from 
| wear of the bore of the gun prevents the proper centring | 10 to 25 per cent. of nitro-glycerine have, from an erosion 
| Of the projectile at starting, causing it in many cases to | pointof view, been superior to those containing a higher 
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oupinien of cordite is practically double that of nitro- 
cellulose powders. This one difference in temperature of 
explosion has a great ing upon the wear of guns, 
for with so high a temperature of explosion as cordite far 
exceeding the melting — of steel, it is not reasonable 
~ expect a gun to last for many rounds, and especially if 
large charges are used, ghey er | heavy volumes of gas. 
Now, in order to obtain high istics, it is very neces- 
sary to develop very large quantities of gas, with the 
view of keeping the volumes of expansion of the at 
the higher pressures as long as possible, and continuing 
these pressures to the muzzle of the gun. If cordite is 
used, having this very = temperature of explosion, 
these volumes of gas at the high pressure must of necessity 
seriously affect the bore of the gun, especially at the com- 




















| poonates. but with such a powder a much larger charge 

as to be used in order to obtain the samo ballistics, and 
the saving in erosion is not so great as one would naturally 
in the firstinstance think. A certain increase in the life of 
a gun can be gained by using an efficient gas check, and my 
diagram (Fig. 1) shows the advantage of using the special 
form of gas check shown thereon for making a metallic seal 
of the gas at the commencement of the travel of the shot 
and continuing it throughout the bore. The advantage of 
using such a gas check is to lengthen the life of the gun, 
but it will have much more valuable results if used in con- 
janction with nitro-cellulose powder than with a powder 
containing any percentage of nitro-glycerine. 

Erosion ts with Krupp Gun.—As an example of 
the small erosion in guns when using  nitro-cellulose 


~~ when it comes under the influence of the rifling. 
n guns of low power using cordite, where only sm 

charges are required, the effect is, of course, much less 
than in guns using large charges; but I contend that as 
it is necessary for modern artillery, except that for 
special purposes, to have the highest possible ballistics, 
it is of primary importance to use a powder which, as far 
as possible, gets over the objections I have just men- 
tioned. The effect of using cordite in, say, 6-in. high- 
powered guns, having velocities of 2800 ft. to 3000 ft., is 
to entail a loss of some 500 to 600 foot-seconds, after about 
200 rounds have been fired, representing a loss of energy 
of about 34 per cent., owing to the development of erosive 
effects. Furthermore, these velocities vary very mate- 
rially with the temperature, and in some guns ag much 
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form of powder, I would refer you to an experiment 
carried out in a Krupp 6-in. gun, in which—after some 
534 rounds, 76 of which were fired with prismatic powder 
and ballistite—the dimensions of the bore were such that 
notwithstanding the damage done by the seventy-six 
rounds of powder, other than nitro-cellulose, the dimen- 
sions of the gun came within the acceptance limits of a 
new gun. It is only right, however, to add that in this 
gun the velocities were not very high, being only 2300 
foot-seconds ; but even this velocity is higher than that of 
the majority of 6-in. guns we: now have in the service. 
(See Fig. 10.) : : 

The usual objection put forward to the introduction of 
& nitro-cellulose powder is that it will not keep on foreign 
stations with variable climates. This I must state is 
erroneous ; I have results of nitro-cellulose powders stored 
in some of the hottest climates, and these have proved 
in every way satisfactory, both chemically and ballistic- 
ally, when fired in guns. Some of the great German 
makers have had this powder under various heat tests 
for many years, and have reported to me their definite 
opinion that nitro-cellulose powders if properly made, are 
to be relied upon not to deteriorate any more than cordite 
and other nitro-glycerine powder when subjected to vari- 
able climatic influences. 

I have heard it sometimes said abroad that better bal- 
listics can be obtained in a rifle using nitro-glycerine 
powders as against cartridges made up of nitro-cellulose 
powders. This belief is unfounded, as I have been able 
to obtain from rifle cartridges of the smallest size used in 
Europe higher ballistics with nitro-cellulose powder than 
with cordite at normal temperatures, say, between 60 deg. 
and 80 deg. Fahr. 

Having laid particular stress on the importance of nitro- 
cellulose powders, because they are the only ones by which 
we can obtain constant high velocities up to suy 5000 foot- 
seconds, I will now call your attention to my dangerous 
space diagram, showing the difference between the effect 
4 firing with a high velocity and with a low velocity 
(Fig. 2). 

Accuracy of Fire: Telescopic Sights.—I would point out 
that with modern ships steaming, say, at 20 knots, the 
variation in distance per second is very great, and there- 
fore from a naval point of view the importance of the flat 
trajectory cannot be over-rated. ‘ : 

Having generally dealt with the question of high 
powers = oer by powders in guns, I would now devote 
a few minutes to the consideration of accuracy, and I 
would at once say that in order to obtain real accuracy 
under general service conditions, one of the main con- 
siderations is the obtaining of a powder which does not 
cause variations in ballistics, either through change of 
temperature or damage to the bore of guns. Without 
this, no artillery, either field or naval, can be serious] 
relied upon, and this point is closely considered in a 
the great countries in Europe. The other main considera- 
tion in regard to accuracy, is the type of sight made use 
of with the gun, whether for field or for naval purposes, 
and I would at once call attention to the great advantage 
of using a really good form of telescopic sight, in con- 
junction with any long-range firing. I am sure that this 
would tend to lessen the waste of ammunition, and to 
insure 50 per cent. better accuracy than is the case in 
artillery not making use of telescopes. I am inclined to 
think that the old form of sight, in which the tip of the 
foresight is brought in line with the object through 
the notch in the back sight, is a thing of the — 
The question of the eye having to focus itself on three 
different points, and bring them into line, is of necessity 
difficult, and must tend to great inaccuracy. With a 
telescope these objections are nearly overcome, although 
it is difficult and somewhat complicated to make the cross 
wire of the telescope in focus with the object aimed at. 
This may be possible with one particular man, but will 
require adjustment for all different sights. Sir Howard 
Grubb, of Dublin, has invented a sight in which he has 
been able to devise an arrangement by which an imaginary 
image, which is practically in focus with the object aimed 
at, can be wate into the alignment, so that no parallax 
is caused in the eye, thus rendering the sighting very 
simple. I am quite sure that the importance of giving 
special consideration to forms of sight is one of the first 
— of the gunner, and cannot have too much attention 
paid to it. 

Providing now the power constancy in ballistics, and 
the aim of the gun is correci, we must turn attention to 
the consideration of the mounting of the gun, either for 
sea or land service. There is no doubt that the gun, which 
is designed to move axially with its bore, with as little 
jump as possible, will give at all angles of elevation the 

t results, and this is certainly a point which should be 
considered in the general construction. 

In both land and sea service artillery, I am of opinion 
that this is the reason why the recoil of the gun should 
be taken by some form of hydraulic cylinder which at the 
first movement of the gun reduces the strains on the 
material, allowing the gun to rec»il axially, without any 
important movement of the carriage. Of course the con- 
ditions under which these — are worked are very dif- 
ferent, and I would first like to say a few words on the 
question of the mountings and general equipments of 
land service artillery. 

Land Service Artillery.—I_ think one of the great 
lessons of the present war is the importance of accuracy 
of fire at long range. I am told by eye-witnesses, that 
on some occasions our forces were subjected to attack at 
range of over 11,000 yards and with some effect. I do 
not think it is unreasonable to assume that such ex- 
eae will again be met with in future European wars, 

t is, therefore desirable in the construction of field 


artillery to lay particular stress on the importance of the | 


* We hope to describe this sight in a later issue of 
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conditions governing accuracy of fire at these long ranges. 
In discussing field ae recently with a great foreign 
maker, he informed me that his great aim was to con- 
struct a field-piece which, at 10,000 yards, would be capable 
of attaining a very quick rate of fire, and, if necessary, 
of laying all the rounds within a 10-metre square. He 
further said that the gun he was experimenting with, 
after recoiling, returned exactly to the same position, and, 
generally speaking, required only the most minute adjust- 
ment to the sight in order to bring it into alignment. I 
myself see no reason e the greatest possible accurac 
should not be obtained. I am not, of course, dealing wit 
the question of the bursting of the shell, but of the actual 
accuracy of range and direction. I do not propose in any 
way to endeavour to describe the field guns we are at 
present using in the Transvaal, as the majority of them 
were designed many years ago, and are well known to 
most of you. 

There must, of course, be much divergence of opinions 
as to the general conditions to be met in field artillery, 
but I think, with our present experience, we must all agree 
that the most important point to be aimed at is accuracy 
of fire at long ranges in conjunction with a quick rate of 
fire with the minimum of weight behind the horses. Such 
conflicting conditions are difficult to obtain, and the 
general results must necessarily be some form of compro- 
mise. I am myself much inclined to favour, for modern 
field artillery, a heavy type of shrapnel, for the reason that 
much greater accuracy 1s obtained at the long ran 
and such a shell admits of the employment of a high- 
capacity shrapnel. This has the disadvantage of reduc- 
ing the number of shells carried, which, however, is not 
important within a limited number, as it only means the 
necessity of a proportional increase in the number of 
ammunition wagons, and if we accept the fact that a 
three-gun battery of modern quick-firing pattern will do 
the work of the present service six-gun battery, the extra 
supply of ammunition wagons will not entail an increase 
in the number of men and horses for the efficient general 
working of the modern battery in action. 

Time Fuses for Shrapnel Shells.—Before dealing with 
a few general — of modern field guns I would like to 
point out that, however the gun may be, it is of 
the test importance that when the shrapnel reaches 
its billet, it should burst accurately, and for this reason 
the time fuse made use of with shrapnels cannot be too 
well constructed, and should be as efficient as possible. 
The actual cost of the fuse in field batteries is compara- 
tively small, having regard to the total cost of the equip- 
ment, but if these are not efficient, the whole battery 
is of little value. The greatest attention should thus be 
paid to the general construction of fuses. 

At the present time the best time fuse available is that 
manufactured by Krupp, of Essen. I have had much 
experience with these fuses, and have never known one 
to go wrong. This fuse has such a good name on the 
Continent that it often happens that countries prefer to 
purchase ammunition from the German firm of Krupp, 
rather than from Schneider and other French makers. 
The small guns used by our troops against the Soudanese 
were supplied with ammunition fitted with these fuses, 
and I have heard nothing but good accounts of them. 
The guns used in the Ashanti operations eyo were 
also supplied with Krupp fuses, and I have been informed 
that, notwithstanding the serious climatic changes to 
which they were subjected, not one went wrong. The 
guns of the American forces used in the Philippines, fire 
only Krupp fuses ; I understand “ee still continuing 
to procure them. I mention this with special regard, not 
only to the great importance of accuracy of fire, but also 
to the accuracy of shrapnel effect. The particular fuse I 
refer to can always be kept screwed in the shell, and all 
that has to be done in setting it is to turn a ring to the 
required distance by means of an ordinary tommy. Such 
an arrangement admits of “ef rapid time setting, which, 
with modern artillery, is absolutely essential. 

Quick-Firing Field Guns.—In regard to the general 
types of quick-firing field carri at present utilised, I 
believe I am right in saying that the Maxim field car- 
riage was the first successfully tried in Europe. This 
carriage is fairly well known, and has been supplied to a 
great number of countries ; but we in land, perha 
more generally know it as having been the one selec 
by the C.I.V.’s for use in the Transvaal. In this arrange- 
ment of —- the gun layer sits on a seat attached to 
the trail, and the recoil is taken by means of a spade, the 
gun recoiling — in a cradle, while the energy is 
absorbed by two hydraulic cylinders placed on each side. 
I specially mention this construction of carriage, because, 
notwithstanding the great number of years which have 
elapsed since it was introduced, all the most modern car- 
“— of the present day are designed on the same lines.* 

n dealing with the foreign systems of carria 
would point in the first place to that at present being 
utilised by the French Army. The French are at the 
present moment credited with having the most efficient 
artillery in Europe; it is well known, however, that 
po mas Bao have changed their eyes and have now 
only about 1000 equipments of the latest form in the 
service. It is believed that they have adopted a heavy 
form of shrapnel, weighing about 8 kilogrammes, and that 
the gan has a velocity of some 1700 ft. Notwithstanding 
this high power, it is capable of easy control so that there 
is practically no movement in firing, and the gun is, after 
recoil, returned to the firing position, so that it can be 
rapidly relaid by the gunner, who always remains seated 
on the trail. It is said that in practice the French gunners 
have obtained a rate of fire of over 30 rounds per minute. 
I need not say that to obtain such a high rate of fire it 





* We have illustrated the great majority of the 
Vickers-Maxim guns and iages, and those specially 





carriages, 
jnterested will find the details in vols. Ixv., lxvii., and lxix. 


is necessary to make use of fixed ammunition in which the 
projectile and metallic cartridge are in one. The gunner 
who works the mechanism remains during firing on a seat 
on the opposite side to the gun layer. There is some 
advantage in the men — on the carriage during 
firing as it increases its weight and keeps it steadier 
during practice, and the-men at the gun have also some 
protection. The mounting is of the type in which the 
gun recoils in a cradle, the carriage being fixed rigidly 
In its position by the spades, one under each wheel, and 
one at the trail. In order to keep the strains upon the 
carriage low during fire the gun is able to recoil through 
a distance of 1 metre. In order to obtain the most careful 
accuracy in laying, the gun layer is able to train the gun 
with its trail and top carriage complete, relatively to the 
axle through an arc corresponding to 300 metres at 3000 
metres, or 6 deg. Iam not able to show you the actual 
drawings of the French field gun, but I am able to show 
several photographs of the ———_ generally, and a 
diagram representing one of the types of Creusot guns, 
which embody some of the general principles made use 
of in the French mounting (Figs. 3 and 4). 

This gun and carriage makes use of principles which 
I am inclined to think will be generally adopted by most 
countries, as they admit of high power, accuracy of aim, 
and a quick rate of fire when ni . Idonot wish 
to give it as my opinion that the details will be by any 
means followed by other countries, but rather that the 
— system assists greatly in the realisation of the 

t conditions of a quick-firing field gun. 

I will now pass to another type of French carriage 
designed by the St. Chamond Company, and which has 
been tried in connection with our own Horse Artillery, 
of which I am able to show general representations.* I 
consider this to be a very good type of carriage, enabling 
general quick-firing conditions to be obtained for moderate 
weight. The recoil of the carriage is taken by a recoil 
cylinder fitted under the trail, at the end of which isa 
spade, the carriage gun, wheels, &c., recoiling over it. 
By this means the energy of recoil is absorbed, and after 
recoil the carriage is brought back to the firing position 
by means of a spring outside the cylinder. Very good 
general results have been obtained with this carriage, and 
the Spanish Government have finally adopted it as being 
the most suited to the general conditions existing in that 
country. The used in connection with the mount- 
ing is one of Vickers-Maxim construction, using fixed 
ammunition. 

The German Government have adopted a much simpler 
form of mounting than the French, and up to the present 
have preferred only to have a spade at the end of the 
trail which can be used or not, as the ground determines. 
I understand that they have now changed their idea, and 
are likely in the near future to adopt a mounting so 
arranged that the gun recoils in the cradle on a fixed 


2. 

I would now refer to a carriage of which I understand 
from the Press a certain number have been introduced into 
the British service, vey” that manufactured by Messrs. 
Ehrhardt, of Dusseldorf (Figs. 5 and 6). The system uti- 
lised is ey similar to the type I have just described, 
where the gun recoils in a cradle. One of the features of 
the carriage is that it has a telescopic trail, and, when firing, 
the —— trail is pulled out so as to have the advan- 
tage of the long trail for preventing unsteadiness and jump 
in the mounting. There are no special features in this 
mounting to which attention need be specially called, but 
I would point out that telescopic trails have always been 
considered objectionable for the reason that the rough 
usage on active service is liable to strain such a flimsy 
construction, and when the gunis in action the mere fact 
of a rifle shot or shrapnel bullet hitting the thin material 
of which the tubes are constructed will prevent its being 
pushed in and out. I am given to understand that on 
imany occasions, both in firing and during transport, the 
axle has shown weakness, which rather renders the dis- 
cussion of such a system su uous, for, however clever 
the general design of a particular mechanism is, if it will 
not stand the ordinary rough usage on active service it is 
of no to the practical gunner. The German Govern- 
ment have had this carriage tried, but have no intention 
whatever of introducing it. 

Mountain Gun.—Under the heading of field 7. I 
will now briefly refer to a type of mountain — which has 
done good service to the Empire—the 75-millimetre moun- 
tain gun (Vickers-Maxim type)-t This gun- has recently 
been used with considerable effect in ti with the 
column rage under the command of Sir James Will- 
cocks, who, I believe, has a high opinion of it, as it never 
failed to do its work efficiently in this trying climate, not- 
withstanding the floods, damp, &c., through which it had 
to go. It isa gun also well Fmd to others who have 


I} served in Egypt, having taken part in most of the cam- 


paigns in that country. Its great advantage is that it is 
very light, and can be taken to pieces very rapidly, and 
carried in parts either on mules or by native bearers. 
There is nothing complicated about it; and it is not, 
therefore, liable to get out of order. It is designed on the 
lines of a modern quick-firing gun and aa and con- 
sequently its firing effect is very accurate. It fires pro- 
jectiles of 12} Ib. and 18 Ib., and can operate at ranges up 
to 4500 ya This gun was used extensively by the 
Americans in the Philippines, and notwithstanding the 
very rough usage it was put to, gave the greatest satisfac- 
tion to all concerned. I am glad to say it has now 
been adopted by His Majesty’s Government for most of 
our Colonial operations, and is being used by our forces 
against the Chinese. It is not a gun of t velocity, but 
its curved trajectory, using the 18-Ib. shell, has a search- 
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ing effect against entrenchments, &c., when direct fire 
would be but waste of ammunition. 

I have not enough time to devote to the consideration 
of all the various types of ordnance used in the field, but 
I cannot help urging that the fewer types employed the 
better, having regard to the difficulties of transport, and 
other complications in arrangements inevitable to the 
movements of a large force. The nature of the types 
selected for each particular campaign must be dependent 
on the nature of the territory in which the ordnance is 
to be used, and owing to the extent of our own Empire 
and the great variety of countries included, it is necessar 
for us to keep a large reserve of ordnance of every avail- 
able type, each equipment being located in the particular 
— in which it is specially adapted and is to be em- 

lo: 

" leauntite Small Arms.—There is one gun, however, 
which, like the rifle, is employed by every country of the 
world—namely, fully automatic rifle-calibre guns. The 
system almost universally adopted is that at present used 
by His Majesty’s Government—namely, the operation of 
the mechanism by the recoil of the barrel, which is the 
distinctive characteristic of the Maxim gun.* Other 
systems are to some extent used, such as the Hotchkiss 
and Colt, in which the waste gases at the muzzle of the 
gun are used to operate their mechanisms ; and —— 
this arrangement is not generally em n—— by the 
Vickers-Maxim Company, it was po a the invention 
of Sir Hiram Maxim, who has constructed some very 
perfect weapons on this system. The strain, however, 
on the material is rather igher, and for this reason the 
recoiling barrel system is preferred. 

Heavy Types of Automatic Guns.—I must now pass to 
the consideration of some other types of automatic guns, 
and I would first briefly call your attention to the ‘‘ Pom- 
Pom,” of which many are in use at _— in South 
Africa.+ I have heard many criticisms of these guns; some 
officers have told me that their great advantage is the moral 
effect they produce, which conclusion I question. Others 
have assured me that if the projectiles hit anything alive 
they kill it, and of this I have no doubt. 

It should always be remembered that the projectiles 
are one-fifteenth the weight of the field gun projectile, 
and therefore their results cannot in the least be com- 
pared. Tomy mind their — use is for operating with 
artillery and cavalry, for the protection of the flanks of 
batteries against cavalry attack, for finding the range for 
— with outposts, and for the protection of bridges, 
and other important strategic positions. It is by no 
means necessary to work these guns in the field as field 
weapons; they can be carried on pack saddles for special 
operations where field artillery would be impossible and 
the strategical results would be most important. _ 

Other automatic guns to which some consideration has 
lately been given, are the 3-pounder, 6-pounder, and 9- 
pounder guns. To render these guns fully automatic 
would necessitate certain attachments which, like all 
mechanism, would be liable to get out of order, and require 
a certain amount of skilled attention. But I am strongly 
of opinion that guns of these calibres should be at least 
semi-automatic, so that after the gun is fired, the action 
of recoil may open the breech, throw out the empty case, 
and put the gun in position ready for receiving another 
charge. The only operation left for the loading gunner 
is to push home the cartridge which forces the exterior 
forward, allowing the mechanism to close itself ‘‘ ready ” 
for firing. Such a mechanism is highly important in the 

resent day, especially on board ship, where in war attack 

y torpedo-boats and submarine boats must always be 
expected, and where but a few seconds is given for repel- 
ling the attack. Thus a semi-automatic gun of moderate 
calibre should make all the difference between rendering 
such attacks disastrous or futile. The representations on 
the screen show a 3-pounder fully automatic gun and a 
semi-automatic 14-pounder of the Vickers-Maxim type 
now universally adopted by the United States of America. 
(For illustration, see ENGINEERING, vol. lxix., pages 180 
and 181.) Such semi-automatic guns are not more com- 
plicated than guns having the ordinary form of mecha- 
nism, and they have a great advantage. They are as 
equally applicable for fortress purposes as for ships, and 
a cmaline gun’s crew can work them. _ 

Field Howitzers.—Before finally leaving the subject of 
land service artillery, I would like briefly to refer to the 
use of howitzers in the field. The special use of these 

ieces, as most of you know, is for indirect fire where 

igh trajectories are necessary, and where nothing but a 
large angle of descent of the projectile can prove effec- 
tive in attack. A large number of such weapons are now 
in use in the Transvaal, but for general purposes of de- 
monstration I propose to briefly refer to a large 24-centi- 
metre field howitzer used by Austria for the protection of 
its frontiers. I understand the Austrians have at least 
seventy of these howitzers in course of manufacture. A 
good many of them have been already delivered, and form 
an invaluable part of the main armament of that country. 
The special feature of this howitzer is the very heavy 
shell it uses—of 300 lb. weight, containing a heavy burst- 
ing — of high —— Its use is really for heavy 
siege work, butit can be got into position and made ready 
for firing in some 20 minutes from its arrival at the par- 
ticular spot where it isto be used. The gun, with its 
cradle, axle, &c., is carried in one load on a four-wheeled 
wagon ; the lower carriage, bedplate, &c., is carried on a 
similar arrangement as a second load. It is intended 
that this howitzer should be peonge up by rail to within a 
short distance of its point of ins tion, and then d 

by any suitable ha system to the entrenchment which 
would be prepared for it beforehand in the ordinary way. 
The bed-plate is first staked down, and then the carriage is 





* See ENGINEERING, vol. lxix., page 370. 


lowered by screws on to the prepared ground, after which 


the gun — the — &e., 2 = into — on . 
carriage by suitably inclined wedges. @ energy oO 
recoil is taken by a hydraulic cylinder and the gun run 
forward into the firing position by means of springs, in 
the usual way. Time does not permit me to deal further 
with other land service ordnance, as I must pass on to 
refer to some special naval types of ordnance now in 
general use. 

Sea Service Ordnance.—I will in the first aa deal 
with a type of mounting very generally used by most of 
the countries of Europe, for the purpose of mounting 
15-pounder and smaller guns. As the weapons are largely 
used for resisting torpedo-boat attack, t m4 can hardly 
be said to enter into the main armament of a ee 
or cruiser, although they are very useful for gunboats an’ 
the smaller he of —_ which are not equi to fight 
in the line-of-battle. The drawings I actually show you 
on the screen are of the Vickers-Maxim type, generally 
adopted by Spain, Argentine, Russia, Brazil, and 
Belgium. 

I come now to a type of gun in general use by all coun- 
tries of the world—namely, the 6-in. quick-firing gun. 
The first of this type was originally introduced by the 
late Lord Armstrong, to whose great inventive genius 
and mechanical skill the world has recently paid a full- 
hearted and well-merited tribute. I give as an illustra- 
tion of one of these guns, a copy of a picture from 
Brassey’s Naval Annual, which shows the general 
arrangement in detail (Fig. 7). I also show on the screen 
another mounting of Vickers’ type now being put into 
many of our battleships and cruisers (Figs. 8 and 9). As 
"ase a number as 11 rounds per minute has been obtained 

rom this gun, with velocities in some cases of over 2800 ft. 
A novel point in connection with the mechanism is the 
special form of Vickers’ breech screw, which is led at 
varying radii by which, in this particular gun, two-thirds 
of the circumference are screwed, and only one-third 
non-screwed.* By this design the screw has been lightened 
to the extent of about 46 per cent. less than the ordinary 
service breech screw previously utilised for this gun. 
The diagrams on the screen demonstrate this wonderful 
reduction in weight caused by the modified form of 
screw, which has now been _ in many countries 
of the world, including Great Britain, United States, 
Japan, and Spain, and, I believe, in many German field 
guns. Fig. 10 is a diagram of the power of different 
types of 6-in. guns. < 
come next to a form of twin 6-in. mounting, which 
enables both guns to be fired either separately or simul- 
taneously. In this mounting both guns are elevated and 
trained together and manipulated from either of the sight- 
ing positions. The feature of this mounting is that it 
admits of the concentration of a very heavy rate of fire 
from a specially protected gun position. The protection 
of such gun positions, including the ammunition supply, 
is now of vital importance in modern ships, and js re- 
ceiving much attention from all countries. The powder 
ammunition supply admits of a continuous rate of supply 
being carried to the right and left guns, the projectiles 
being lifted from the shell carrier which revolves round 
the mounting. 

The next gun I would like to refer to is the weapon of 
7. calibre, which is now being very generally adopted 

over the world. ( ENGINEERING, vol. lxix., page 
745). Two of these guns may be mounted in a barbette 
and arranged to be supplied with ammunition by hy- 
draulic power. The weight of the projectile for the guns 
recently constructed for the British Government is 200 lb., 
which can easily be lifted by two men. This gun is 
therefore one of the heaviest quick-firers now in use. It 
is capable of firing at the rate of nearly six rounds per 
minute, which means a collective striking energy of 
75,000 foot-tons for every minute the gun is in action. 
The velocity of the gun, using nitro-cellulose powder, is 
3000 foot-seconds. 

I will now come to the heavier types of ordnance of 
from 9.2 in. to 13-in. calibre. In selecting the various 
om of mounting, I have chosen those in which 

ifferent sources of power are utilised, in the hope 
that the discussion after my lecture may directed 
to a consideration of the relative advantages of the 
different systems. The power by which heavy ordnance, 
mounted on board ship, should be worked admits of 
much discussion ; but for my own part I am prepared 
to vote for hydraulic power for the heaviest ordnance, 
while I think advantages accrue from the use of elec- 
tricity for the lighter types. In the very heavy ordnance 
it is almost necessary to use other power than springs for 
the running of the gun to the firing position, as the 
springs employed require to be very heavy, and thus prove 
cumbersome, necessitating a large port. If, on the other 
hand, electrical power is utili it is ———— to adopt 
some other system for { 1)running the gun out, and (2) taking 
the energy of recoil. If electric power is used for the heav 
ordnance, it is generally necessary to embody hydraulic 
or hydro-pneumatic cylinders in combination for the two 
operations stated. This involves complication to some 
extent, and the necessity for ter skill in manipulation. 
Whatever system be used, I am strongly in favour of 
having as an alternative mechanical devices operated by 
hand, in the event of any derangement, especially in 
action, of the power gear in use. ; : 

The first type of 9.2-in. mounting I would like specially 
to call attention to is one of the latest designed by 
Krupp, of Essen. The gun is of 40 calibres as against 45 
now being used by the British service. The mounting is 
elevated and trained by electricity, but the rammer is 
operated by hydraulic power, this _ being brought 
into the barbette by means of flexible hydraulic piping, 





* See ENGINEERING, vol, lxv., page 624, and vol. Ixvii., 





+ Ibid., page 277. 





page 76, 


Y | capital made on irrigation works in India to t 


the flexible piping doing away with the necessity of 
elbow joints, &c. The recoil Y, taken by a hydraulic 
cylinder, a portion of the liquid of which is used for com- 
pressing air which stores up a portion of the energy, 
which is afterwards used for running the gun out to the 
firing position. In normal times it is necessary to lay 
the gun to a fixed angle for loading. 

The ammunition supply is worked electrically, alter- 
native hand-power being also provided. The mount- 
ing, from a — point of view, is extremely well 
designed, and should admit of great efficiency. I will 
not, however, disguise the fact that, after studying this 

of mounting, I am strongly averse to the complica- 
tion arising from the use of a combination of electricity, 
hydraulics, and hydro-pneumatic power. 

I will now refer you to a 9.2-in. gun mounted on the 
Vickers system, being supplied to the Turkish Govern- 
ment. It is worked entirely by hydraulic power, and is 
very similar in construction to that now being designed 
for the British Government. 

I will not, however, describe this mounting in detail, 
but proceed to the Vickers system of mounting two 12-in. 
guns. This is quite a novel type of mounting, admitting 
of the loading of the gun at any angle of elevation, as 
well as at baw? angle of training, so that, during the ope- 
ration of loading the gun layer is able to accurately sight 
the two guns, and thus immediately the one, or both, are 
loaded, they can be fired. Arrangements are made that a 
supply of ammunition is continually being conveyed 
through the ammunition trunk so that the cage which 
travels on the arc, cut concentric with the trunnion of 
the gun, is always kept filled, and thus immediately the 
gun is fired the cage can be raised into the loading 

osition ready to insert a new charge. This mounting 

iffers from many at present being used in Europe in 
respect that, when the ammunition cage is brought up 
to the gun, it is automatically kept in a fixed position 
relative to the axis of the gun during the movement of 
the mounting in elevation. The system lends itself well 
to the general quick-loading i applied to the 
heaviest types of ordnance. wo rounds per minute 
from each gun can easily be obtained in actual practice. 

Five British first-class battleships now building are 
being fitted with these mountings, making their heaviest 
guns really quick-firers. 

T next come to two eo mountings of an American 
y and I will first refer to that being installed in the 

abama class for mounting their 13-in, guns (Fig. 11, Page 
302). The feature of the mounting is that, with the 
exception of the recoil arrangements, which are hydraulic 
in combination with heavy spiral springs for running the 
gun out, no power is used except electric. The rammer 
is worked by hand-power, and the ammunition cage lifted 
by electrical power. This mounting only admits of load- 
ing at a fixed angle, and is necessarily very heavy owing 
to the springs required for running the gun out in 
combination with the heavy cradle necessary for the 
carrying out of this system. The United States autho- 
rities do not claim to obtain more than one round in 2 
minutes from each of these guns so mounted, as against 
the four which will be obtained from the British 
nity ditere hi h f the h 

y di m showing the mounting of the heavy guns in 
the Kearsarge and Kentucky is of special interest Bi . 12, 
page 302). The system is the superimposed turret ty 
of two 8-in. guns above two 13-in. guns. I am to 
that this arrangement has been successful from an artil- 
7 of view, but it would strike me as being 


exceedingly heavy and dangerous, use if one turret is 
put out of action, it means that four of the principal guns 
of the ship are hors de combat. 


I would remark, in the conclusion of this portion of m 
lecture referring to heavy artillery for sea service, that 
think the Admiralty are to be congratulated on the 
efficient mountings of artillery in their modern ships, 
and in making this remark, I include not only the 
mounting which admits of the gun being loaded at any 
angle of elevation—a characteristic of the Vickers type, 
and which I consider to be one of the most advanced, but 
T also refer to the excellent hydraulic and electric mount- 
ings My cape a 4 Messrs. trong, Whitworth, and 
Co., to the British Fleet. 


Although I have, perhaps, in my lecture, dealt more 
with equipments supplied by the Vickers-Maxim Com- 
pany, I would in no way let it be thought that I do not 
attach the greatest ible importance to the efficient 
and cleverly worked-out material supplied by the great 
Newcastle firm, from whom British modern artillery may 
be said to have received the greatest impulse during the 
last century, and of which that eminent artillerist, Sir 
Andrew Noble, is the head. 





ble to 
close of 
March, 1899, was 33,319,372/., taking the rupee at its full 
= value. The total of 33,319,372/. was le up as 
ollows: Bengal, 6,332,9837.: North-Western Provinces 
and Ondh, 8,053,7647.; Punjaub, 8,643,2387.; Burmah, 
161,896/.; Madras, 6,746,741/.: and Bombay, 3,390,750/. 


DERWENT VALLEY WatTER Boarp.—A meeting of the 
Derwent Valley Water Board was held at Sheffield on 
Thursday. The Board considered a report of the Finance 
Committee, with reference to the accounts, and also a 
report of the Works Committee, with reference to 
various contracts for plant, and authorised the same to be 
sealed. The Estate Committee was authorised to acquire 
certain land from the Duke of Norfolk at Howden, and 
Mr. Holmes was authorised to settle with various tenants 
of the Duke of Devonshire and the Duke of Norfolk, 
and to obtain possession of lands required at Birchinlee 


InpIAN IRRIGATION.—The expenditure c 








and Howden, 
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MODERN ARTILLERY. 
(For Description, see Page 297.) 
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ProriTaB_e CoLLigRirs.—The ordinary general meeting | from coal was 61,311/., and this ought to be taken as the dend paid by this colliery was a little under 2} per cent , 
of the New Shariston Collieries Company, Limited, was | keynote of the report. The wagon dues had also been | so it could not be said that the company had made large 
held in London on Friday. The chairman (Mr. T. Y. | larger by 1394/. But the proprietors could not get all these | profits out of anybody. He ho that for the next 
Strachan) in moving the adoption of the report, said, _ increases without having something on the other side. | three years, at all events, the dividend would not be leas 
after many bad years, the proprietors had now the best | Wages had increased by 9638/., and rates and taxes by | than 5percent. This year it was not only 5 per cent., 


since the company was started. The long time which | 2295/. The result of the past year’s operations was a profit | but there was a bonus of 2/. per share, which would absorb 
they had been waiting fairly entitled the proprietors to | of 62,220/., the largest net return ever obtained in any | 23,096/., while 19,000/, would be carried to the reserve 
what they were now to receive. The increased revenue | twelve months. In the past 27 years the average divi- fund. 
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LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 
(For Description, see Page 317.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Feb. 27. 

THE entire steel business has improved since it be- 
came evident that the Carnegie deal was an assured 
fact. The peculiarity of present transactions is that 
buyers are endeavouring to buy with secrecy, as 
though the publicity of the heavy buying might ad- 
vance prices. There is, in fact, a general upward 
tendency in prices, and in the Western markets ad- 
vances have already taken place. Requirements are 
rather heavier than it was supposed. Large concerns, 
as it turns out, are more largely sold ahead than the 
public were aware of. Hence the brisknesa of the 
irr movement to amply protect consumers. 
ithin a week 40,000 tons of bridge steel have been 
ordered, 11,000 tons cast pipe, besides large orders 
for billets, and iarge additional orders for steel rails. 








All mills are working to full capacity, and new work 
is coming in for steam railroads, electric lines, and all 
manner of construction requirements. Sheet and tin 
bars are in active request, and where prompt deliveries 
are demanded extra prices are paid. The Bessemer Steel 
Association meets this week and 14 dols. is the pre- 
dicted advance at furnace. Stability of prices is 
assured as soon as the present gigantic combination is 
completed. To all appearance the volume of business 
will considerably exceed last year. Manufacturers, 
as a rule, are unwilling to encourage higher prices. 
There is a heavy demand for wire nails, and stocks 
are almost exhausted. All lines of hardware continue 
to advance and factories are crowded. Among all 
wholesale interests great activity prevails. Railway 
earnings on 105 roads, which last January were 
53,980,235 dols., were this January 58,366,708 dols,, an 





increase of 8 per cent. The South-Western roads show a 
gainof 25 per cent., and the Southern roads 8.6 per cent. 
All food products show a gain in price; wheat is 3.5 
cents higher than a year ago. Corn 5.4 cents higher, 
or 122,000,000 dols. more than a year ago. The mining 
industry has also been exceptionally valuable, and in 
consequence of large earnings and an increasing market 
and cheap and abundant money there is blocked out 
an enormous amount of building and of manufacturing 
extension. Despite the working of the new preferen- 
tial tariff, one-half of our great gain in exports has 
been due to Canada’s requirements as to North 
American countries. Our exports to Europe gained 
63 per cent. in ten years, Great Britain taking 40 
per cent. of our exports. 

The subjeét of branch banks in foreign countries 
is now under consideration. Canadian ks have 
branches all over the world, and why not United 
States banks? This agitation has been started since 
we became a lending country. Those who are agita- 
ting this matter believe that the country’s commerce 
can be greatly extended by such means. 

The production of gold in Mexico is on the increase. 
Two years ago scarcely any was produced. Last year 
the production was 8,000,000 dols., and this year it 
will reach 16,000,000 dols. 





_ Cuittan Coat Exports,—The exports of coal from Chili 
in 1896 amounted to 204,858 tons. In 1897 the total rose 
to 243,968 tons, and in 1898 to 282,663 tons; but it de- 
clined in 1899 to 241,995 tons. 


Lrrps.—The Lighting Committee of the Leeds City 
Council has decided to recommend the council to pur- 
chase from Messrs. J. and H. McLaren, of Leeds, and 
Messrs. Bellis and Morcom, of Birmingham, two 2000 
horse-power engines, with electrical appliances, at a 
total cost of 24,135/. The plant is required in connec- 
tion with the extension of the electric lighting works 
on the site of the Britannia Mills; and the proposed 
expenditure forms part of 50,000/., which the council 
is seeking power to borrow from the Local Government 
Board. Following the example of London, Liverpool, 
Manchester, and other towns, the Leeds City Council 
Gas Committee proposes to lay down carburetted water- 
gas plant at the Meadow-lane Works. The question of 
such an installation was considered in 1899; but in view 
of the high price of materials, the matter was deferred 
till this year. The tender of the Economical Gas 
Apparatus Construction Company is to be accep’ 
for the works contemplated, and it is hoped that 
the plant will be in working by next winter. The 

merating apparatus will cost between 6000/. and 7000/., 
ill be further expenditure on account of 
accessory plant, amounting to 10,000/. at least. This 
total ultimate outlay of 16,000/. or 17,000/., which is’ to 
come out of revenue, will increase the productive power 
of the works by 1,500,000 cubic feet per day. The car- 
buretted water-gas will be mixed with the ordinary coal- 


ut there 





gas. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again flat 
on Thursday forenoon, when about 10,000 tons were dealt 
in at a further appreciable reduction in prices. Scotch 
warrants lost 84d. per ton at 523. 5d. cash buyers, while 
Cumberland hematite iron fell 64d. to 57s. 84d. sellers one 
month. Cleveland was only 2d. per ton down at 433. 9d. 
sellers one month. About 5000 tons were done in the 
afternoon, and prices, after being lower, finished round 
the forenoon close. The settlement prices were : Scotch, 
523. 6d. ; Cleveland, 45s. 6d. ; hematite iron, 57s. 6d. per 


ton. A much better tone ruled in the market on 
Friday forenoon. Some 7000 tons cha hands. Scotch 
rose 4d. per ton, and Cleveland to 453. 74d. In the 


afternoon about 4000 tons were dealt in, and prices 
closed —y- | at the forenoon level of quotations; and at 
the close of the market the settlement prices were: 
52s. 6d., 45s. 6d., and 57s. 9d. per ton. Business was 
quiet on Monday forenoon. Only 7000 tons changed 
hands, but on account of the better trade reports from 
New York, sellers were able to command 4d. more per 
ton for Scotch iron than was obtainable on Friday. In 
the afternoon 5000 tons were dealt in, and Scotch, after 
being done at 533. 34d. per ton, reacting to 52s. 10d., 
thus losing the earlier gain. The settlement prices 
were: 53s. 14d., 45s. 9d., and 583. 14d. per ton. On 
Tuesday forenoon only some 5000 tons changed hands. 
The tone was flat, and Scotch iron fell 34d. per ton, and 
hematite iron lost 1s. 44d. In the afternoon Scotch had 
a smart recovery of 44d., and the sales amounted to 8000 
tons, of which 5000 tons were Scotch at 51s. per ton at 
the end of the year, The settlement prices were : 52s. 6d., 
453. 7d., and 57s. 74d. per ton. At the forenoon meeting 
of the market to-day some 3000 tons of iron changed 
hands, and the price of Scotch rose 14d. per ton. Aboud 
6000 tons changed hands in the afternoon, and Scotch 
lost 1d. of the former again. The settlement prices 
were: 53s., 453. 9d., and 58s. r ton. The follow- 
ing are the quotations for No. 1 makers’ iron: Clyde, 
67s. 6d. per ton; Gartsherrie, 68s..; Summerlee, 693. ; 
Calder, 70s. ; Langloan, 71s.; Coltness, 76s.—the fore- 
going all shipped at Glasgow ; Glengarnock (shipped at 
Ardrossan), 67s.; Shotts (shipped at Leith), 71s. ; Carron 
(shipped at Grangemouth), 693. per ton. Here are the 
shipments of pig iron from all Scotch ports for last 
week: To South America, 125 tons; to Australia, 215 
tons; to France, 200 tons ; to Holland, 475 tons; smaller 
quantities to other countries, and 2819 tons coastwise. 
The total was 4119 tons, as compared with 5416 tons 
in the corresponding week of last year. There has again 
been only a moderate amount of business done with most 
consumers, and that very much for immediate consump- 
tion, although more has been done with ironfounders, 
there being a considerable amount of new work within 
view. The American advices continue strong, but against 
that fact the Continent shows a disposition to buy. The 
number of furnaces in blast is 79, against 85 a year ago. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood last night at 63,848 tons, against 
64,385 tons yesterday week, thus showing a reduction 
amounting for the week to 537 tons. 


Finished Iron and Steel.—The call for manufactured 
iron and steel has again been restricted, and where price 
lists still exist buyers insist on further abatements. The 
spring trade should be opening soon, and navigation freed, 
but supporters are not hopeful of any active demand, as 
Continental customers are already overstocked, while the 
unsettled state of trade affairs there will as cértainly 
check further enterprise. Indeed, consumers recognise 
the fact that there is not much necessity for them ordering 
forward when there is every probability of them being 
able to get all their wants supplied when it suits them. 


Dividends,—The dividends recently declared by Scotch 
companies give ample evidence of the good times enjoyed 
by Scotch coalowners. The Fife Coal Company’s output 
last year was 2,000,000 tons, and theshare of the ordinary 
holders was 560 per cent. It should be stated, however, 
that the company has always taken the lead in the matter 
of dividends ; and yet the Scotch coalmasters are clamour- 
ing that the advanced rates for haulage by the Scotch 
railway companies are unwarranted, and appeals have 
been lodged with the Railway and Canal Commissioners 
to have these considered, and ‘f possible reduced. 


Shipbuilding Prospects.—Fresh orders in the Clyde 
shipbuilding trade are by no means numerous. In face 
of the continued fall in freights shipowners are still 
waiting in the hope of better terms. ‘There are rumours, 
however, ‘that the naval programme will be larger than 
is generally expected, but the armour-plate people, who 
usually have early information on this point, have none to 
give. Fortunately, a good weight of work still remains 
on builders’ stocks, and if the negotiations at present in 
progress lead to business, a large accession of new tonnage 
may be looked for. 


Appointment in Japan for Mr. F. P. Purvis.—Mr. 
F. P. Purvis, who was at one time assistant to the late 
Mr. William Froude, F.R.S., and subsequently a member 
of the scientific staff in Messrs. Denny’s shipyard, Dum- 
barton, and latterly a member of the Port Glasgow firm 
of Messrs. Blackw: and Gordon, has been appointed 
to the Chair of Naval Architecture at Tokyo, Japan. 


Scientific Societies. —At the last meeting of the Glasgow 
University Engineering Society, Mr. W. M. Colam, 
M. Inst. C.E., read a paper on the “ Cable Tramways of 
ming gl which were visited by the members (as also 
the Forth Bridge) on Saturday. On Monday of this 
week, Mr. John Brown, Student of the Institution of Civil 
E read to the Associated Students an excellent 


a Water Supply.” In the discussion which followed 
some excellent remarks were e by the sons of Mr. 
M. Gale and Mr. W. R. Copland, the principal water 
engineers in this city. The paper is to be sent to London 
in competition for a ‘* Miller Prize.” 

Girvan Water Supply.—After much delay and some 
additional expense, the Town Council of Girvan have at 
last decided to p with the original water —— 
scheme, at a cost of about 6000/. Mr. Eaglesham, U.E., 
Ayr, who skilfully carried out the — scheme for the 
ae burgh, is to be the engineer for the water supply 
scheme. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Micrographic Analysis of Metals. — Professor 
Arnold lectured on this subject at Sheffield on Monday. 
He said since Dr. Sorby in 1864 established the vital 
fact that metals might be regarded as crystallised igneous 
rocks, in a measure the result of a vast amount of 
labour had been to grasp the shadow and lose the substance. 
At the present time it was most important to drop elabo- 
rate scientific details, and keep to the main facts, so that 
the science might immediately become of use in steel- 
work practice, and help to prevent the disastrous 
failures in steel which took place too frequently. The 
question a pes! most urgent solution was the 
exact cause of a sudden fracture of apparently splendid 
steel under vibration. The difficulty which had pre- 
vented the extensive use of this science in steel works 
practice had been the great care and the length of time 
necessary to prepare a section of material for the micro- 
scope, but recently, in the college laboratories, there had 
been worked out an extremely simple method, requiring 
no elaborate apparatus, by which a section could be pre- 
pared for examination under the microscope in five 
minutes. 


Coal Loading Facilities at Goole Docks.—A new coal 
hoist provided at Goole Docks for the raising and turning 
of compartment boats was utilised for the first time last 
week. The hoist is built of steel, and was made by 
Messrs. Armstrong, Whitworth, and Co., being fitted up 
by the Aire and Calder Navigation Company’s workmen. 
It is worked by hydraulic power, and is capable of hoist- 
ing a compartment boat containing 40 tons of coal and 
precipitating its contents into the hold of a ship. 


The East and West Yorkshire Union Railways.—The 
half-yearly meeting of the proprietors of the above rail- 
ways was held last Wednesday, Mr. C. E. Charlesworth 

residing, in the absence, through illness, of his brother, 

r. Joseph Charlesworth. The chairman stated that 
compared with the corresponding half-year the receipts 
showed an increase both in minerals and merchandise. 
The working expenses had grown from 3846/. to 4425/., 
due to dearness of labour and materials. The directors 
proposed to pay the same dividends as for the corre- 
sponding half of the previous year—4 per cent. per 
annum on the ordinary stock and 4 per cent. per annum 
on the preference stock, carrying forward 1109/. 5s. 1d. 
This was agreed to, and Mr. Joseph Charlesworth was 
re-elected to the board. 


South Yorkshire Coal Trade.—The demand for house- 
coal has been animated during the week, heavy consign- 
ments of this class of fuel having been despatched to 
London and the Eastern counties, and locally the sale 
has also been brisk. Best silkstones make 153. to 16s. 

r ton, and Barnsley house 14s. 6d. to 15s. 6d. per ton. 

he condition of the steam coal trade has not altered, 
and, except for the requirements of the railway com- 
panies, there is little doing at some of the pits. The dis- 
trict sale is quiet, and the Humber ports are not taking 
anything like an average tonnage. tes are uncertain. 
The present contract figure is 13s. 6d. per ton, but the ten- 
dency of prices is to recede, and as little as 11s. to 12s. per 
ton has been generally accepted for Barnsley hards this 
week. In some instances even 1s. less has been taken in 
order to clear stocks on rail. There is a large tonnage 
of small coal in the market, and prices are not so strong, 
nuts making from 9s. to 103. per ton, and screened sl 
from 7s. per ton. The depression in the coke trade con- 
tinues, values become weaker, and ordinary coke can be 
procured from 10s. per ton. 


Iron and Steel.—The heavy departments at the large 
iron and steel works are still fully employed. In the 
armour-plate departments there is work enough on hand 
to occupy them for some months to come, and there is 
every reason to know that,before orders are completed 
there are others to take their place.- Up to the present 
time the works turning out heavy forgings have been 
kept fully employed, but there is a probability that 
owing to the f et in shipbuilding, there is a period 
of slackness ahead. In smaller forgings there is con- 
ray ee | less doing. There has also been a falling-off 
in the demand for railway material, and manufacturers 
are looking to a settlement of affairs in South Africa and 
China to check the downward course of trade, and to 
bring about a very appreciable revival. Up to the pre- 
sent time there has been no difficulty in obtaining all 
qualities of iron. The stocks, mag ag of hematite 
irons, are lower now than has the case for many 
years. Prices, it is believed, have touched the bottom, 
and a very little change for the better in trade would no 
doubt start an upward movement. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
1 attendance on ’Change, but the market was very 








paper on ‘‘ Preliminary Investigations in Connection with 





quiet, and hardly any business was transacted. Several 





merchants of long standing declared that they had never 


J. | known trade so dull.. It was, however, rather gratifying 


to notice that a less gloomy view of prospects for the 
future was taken. At the same time prospects for the 
future were anything but bright. Buyers still held back 
in the hope of further reductions in quotations. Makers 
of pig iron reported that the output was well taken up, 
and this fact induced them to express the opinion that prices 
were more likely to improve than otherwise in the early 
future. The general market quotation for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron was 46s., and 
both makers and merchants sold at that price. No.1 
Cleveland pig was 47s. 6d.: No. 4 fou , 453. 3d. 5 
grey forge, 44s. 9d.; mottled, 44s. 3d. ; and white, 44s. 
The demand for East Coast hematite pig was only very 
moderate, and quotations were weak. Sellers, asa rule, 
asked 583, 6d. for early delivery of Nos. 1, 2, and 3, but 
purchases might have been made at 58s. Competition 
with the West Coast continues very keen. Spanish ore 
is a little cheaper, but it is still too high to tempt buyers 
into the market. Rubio can be easily bought at 14s. 9d. 
ex-ship Tees, and freights Bilbao-Middlesbrough have 
been fixed at 4s, 44d. To-day there was no new feature in 
the market. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are very dull. Not only are orders 
scarce, but some firms are getting well through the 
work they have on hand, and they are not working 
full time. A few inquiries are reported for shipbuilding 
material, and it is hoped that recent reductions will have 
the effect of bringing in a few orders. Common iron 
bars are quoted 6/. 15s., best bars 7/. 5s., iron ship-plates 
were put at 6/. 10s., steel ship-plates, iron ship-angles, 
and steel ship-angles each 6/. 5s.—less the customary 24 
per cent. discount for cash. Orders could be placed for 
angles at less than the foregoing quotation. Heavy sec- 
tiens of steel rails are not more than 5/, 5s. net at works. 


Coal and Coke.—On the whole the coal trade is fairly 
steady, and the prices named are adhered to more strictly 
than they were. Fairly good contracts are understood to 
have been secured for Durham coal for Gothenburg. 
Bunker coal is very abundant, and 8s. 6d. to 93, f.o.b. is 
named for unscreened qualities. Coking coal is quieter, 
and household-coal is dull. Quotations for coke vary 
somewhat. Sales have been made at 13s. for medium 
blast-furnace qualities delivered here, and that may be 
given as a fair average quotation. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices for the best and second-class large 
steam coal have been well maintained; some forward 
bookings have been reported at a reduction of 6d. per ton. 
The best large steam coal has been making 17s. 6d. to 
18s. per ton, while secondary qualities have brought 
16s. 9d. to 17s. per ton. Household coal has m in 
moderate demand at previous prices; No. 3 Rhondda 
large has made 15s. 6d. to 163. per ton. Foundry coke 
has brought 20s. to 21s., and furnace ditto 17s. to 18s. per 
ton. .As regards iron ore, the best Rubio has been 
quoted at 14s. 6d. to 153, per ton. 


The *‘ Quéen.”—The Queen, first-class line-of-battleship, 
is to be laid down upon the slip at Devonport now occu- 
pied by the Montagu, within seven days of the launch of 
that vessel. 


Alexandra (Newport and South Wales) Docks.—The 
statement of accounts which accompanies the half-yearly 
report shows that the ‘capital expenditure for the half- 
year was 6688/., over 60007. of which was in respect of 
import and export shed, sidings, and hydraulic cranes 
at the Alexandra Dock. The estimated capital expen- 
diture for ,the’ ensuing half-year is 50182. ‘I'he revenue 
account for the half-year shows that the receipts from the 
dock were 88,283/., and the expenditure 58,136/.; while 
the railway receipts were 3143/., and the expenses 2093/. 


Rhymney Railway.— The buildings and workshops in 
connection with the Rhymney Railway motive and 
Carriage Works at Caerphilly have now been completed, 
but there has been some delay in getting the machinery 
in position. The works will accordingly not be set going 
before July. 


Barry Deep Water Lock.—The Lady Windsor Deep 
Water Lock, Barry, is now in full working order. The 
large four-masted steamer, Lord Erne, the first to pass in 
throughsthe re-opened lock on Monday, passed out after 
bunkeritig-on Tuesday afternoon. 


Cardiff New Dock.—Most of the walling has been com- 
pleted, and the ground reclaimed from the Bristol 
Channel, about 320 acres, is being filled up to provide 
wharfage. The dock is 504 acres in extent, and will be 
equipped with every modern igor for loading and 
discharging. The dock itself be finished early next 
year, but the excavation for the lock has only just been 


commenced. 


Tredegar Dry Dock and Wharf Company.—In their 
report for 1900, the directors state that, after providing 
for maintenance and improvement of plant out of revenue, 
there is a balance to the credit of profit and loss account 
of 4597/., out of which the directors recommend the 
payment of a final dividend of 2 per cent., making with an 
interim dividend already paid a total of 4 per cent. for 
the year, and leaving 585/. to be carried forward. The 
directors consider this result satisfactory, seeing that the 
dry dock is still under construction. The business of the 
company, both as wharfingers and ship repairers, is in- 
creasing steadily. The company is now paying to other 
dock companies a considerable amount in dock charges on 
the vessels which it repairs. This amount will be saved 
as soon as the dry dock is 0 and, moreover, many 





heavy repairing orders which have now to be refused for 
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want of dry dock accommodation will greatly increase 
the repairing business. erage ie! the latest arrange- 
ments, the length of the dock will be increased to 708 ft., 
so that it will accommodate vessels of the largest type, 
which will enable the company to take business which 
has now to go to other — The directors are advised 
that the completion of the dock may be looked for at the 
end of the present year. 


Power Station for Cardiff.—The Tramways Committee 
of the Cardiff Town Council met on Friday. The prin- 
cipal business was the consideration of tenders for the 
erection of an electric power station at Roath for tram- 
way purposes. The tender of Messrs. Symonds and Co., 
at 16,100/. was accepted. 

Port Talbot.—A contract.for new steel works at Port 
Talbot, which are estimated to cost 100,000/., has been let 
to a Scotch firm. 

Barry New Dry Docks.—The directors of the Barry 
New Dry Docks Company, Limited, paid a visit to 
Cardiff and Barry on Thursday, with a view to the early 
construction of proposed dry docks at Barry. 





Rotwine Stock vn Itaty.—The Italian Railway Council 
has approved —— made for.the purchase of rolling 
stock e the Mediterranean Railway Company ——. 
ing locomotives, carriages, vans, and goods trucks. The 
full amount proposed to be expended is 680,000/. 





CANADIAN TRANSPORTATION.—An application has been 
made to the Canadian Parliament for a charter for the 
Canadian National Railway and Exportation Company. 
The object of the proposed company is to establish a new 
lake and railway line between Duluth, Chicago, and the 
Atlantic seaboard, vid Collingwood, Toronto, Lake On- 
tario, and the St. Lawrence. «There will be only 75 miles 
of railway on the new route between Duluth and the sea- 
board. 





American Car SHops.—The. New York, New Haven, 
and Hartford Railroad Company is erecting at Readville, 
Massachusetts, a large system of car shops. The ma- 
chinery throughout will be driven by electricity. The 
buildings will be as follow : Paint shop, 225 ft. by 300 ft. ; 
erecting shop, 225 ft. by 330.ft, ; storehouse and offices, 
75 ft. by 350 ft.; blacksmith’s shop, 75 ft. by 200 ft. ; 
truck shop, 50 ft. by 200 ft.; piping, tin, and buffing 
shop, 50 ft. by 200 ft.; cabinet shop, 100 ft. by 200 ft. ; 
mill, 125 ft. by 350 ft.; freight shop, 160 ft. by 350 ft. ; 
oil house, 50 ft. by 50 ft. ; et od house, 100 ft. by 150 fo. ; 
dry kiln, 75 ft. by 125 ft. ; hardwood shed, 50 ft. by 300 ft. 
Several electric travelling cranes will be required. 





GERMAN STEAM Navication.—The Hamburg-American 
line is about to issue a 44 per cent. loan for 1,375,000/. ; 
only 450,000/. of the loan is to be floated, however, at pre- 
sent. The capital raised 1s uired for new: vessels 
rendered necessary . the extension of the line in various 
rts of the world. The company is about to establish a 
fins of coasting steamers between Genoa and the Riviera. 
The Kosmos Line, which runs steamers to the west coast 
of North and South America has declared a dividend of 
15 per cent. for 1900, as compared with 11 per cent. dis- 
tributed for 1899. The Vulcan Shipbuilding Company 
reports that its business inc: last year to the extent 
of 20 per cent., as compared with 1899. The dividend for 
1900 has been fixed at 12 per cent., the distribution made 
for 1899 was at the same rate, but it was upon a smaller 
capital, Theorders which the company has now in hand 
will keep its works employed for a considerable period. 





CaTaLocuEs.—A new price list of switchboard volt- 
meters and ammeters has been issued by Messrs. Everett, 
Edgcumbe, and Co., of 22, Charterhouse-square, E.C. — 
Messrs. Richard Moreland and Son, Limited, of 3, 
Old-street, E.C., are, we learn from a list just received, 
endeavouring to introduce the use of solid steel columns 
for building construction as a substitute for the not too 
reliable cast-iron ones, so dear. to the ‘average architect. 
The latter, it must be admitted, fail less frequently 
than might be anticipated, but this. security is only 
purchased by the adoption of the most generous dimen- 
sions. Particulars as to s' irders:and stanchions are 
— in another portion of,*this;firm’s catalogue.—We 

ave received from the Fairbanks:Company, of 16, Great 
Eastern-street, E.C., an .unusually fine catalogue. of 
weighing machines, steam.and water fittings, engineers’ 
tools and sundries. The volume measures 10 in. by 8 in., 
and is nearly 1{ in. thick, the pages numbering 698. The 
illustrations are numerous and well executed, whilst 
prices are everywhere appended.— We have received from 
the Scherzer Rolling Lift Bridge Company, of Monadock 
Block, Chicago, a copy of a capitally got up volume con- 
taining numerous photogravures and illustrative drawings 
of the special type of movable bridge with which the 
name of this company is associated. The bridges in ques- 
tion are of the bascule type, but in place of having pivots 
at the piers as usual the shore end of each leaf of the bas- 
cule terminates in curved members resting on suitable plate- 
ways in the pier. The centre of curvature of these beams 
is at the road line, and in opening each leaf rolls on the 
plateways above mentioned, there being, of course, suit- 
able counterweights on the shore sides of each girder. A 
number of bridges, both for road and rail traffic, have been 
constructed on this system in Chicago.—Nobel’s Explo- 
sives. Company, Limited, of 195, West George-street, 
Glasgow, have issued, under the title of “‘Nobel’s High Ex- 
plosives,” a pamphlet, excellently printed and illustrated, 
describing the company’s famous works at Ardeer, and 
their subsidiary establishments elsewhere. 








MISCELLANEA. 


THE annual reunion of the draughtsmen (past and pre- 
sent) of Messrs. Maudslay, Sons, and Field, Limited, 
will be held at 7 p.m. on March 30 next at the Dover 
Castle Hotel, Lambeth. Application for information or 
tickets should be made to Mr. R. H. Porter, hon. sec., 
24, McKerrell-road, Hanover-park, Peckham, S.E. 


The Royal Agiecinns) Society of England has obtained 
options of purchase of 150 acres of land at Twyford Abbey, 
between Willesden Junction and Ealing, about seven miles 
from the Marble Arch. It is under consideration to insti- 
tute a permanent showyard here, and to abandon the 
system of holding shows in various parts of the country. 


The traffic receipts for the week ending February 24 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,646,842/., which was earned on 20,425? 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,601,020/., with 19,869} 
miles open. There was thus an increase of 45,822/. in 
the receipts, and an increase of 5564 in the mileage. 


Eros, the remarkable little planet which has an orbit 
between those of the earth and Mars, proves to be a 
photometric variable, with a period of about six hours, 
the difference between the maximum and minimum of 
brilliancy being fully one magnitude. In a note pub- 
lished in a recent issue of the Compte Rendus of the 
Académie des Sciences, M. C. André concludes from this 
variability that Eros is really a double planet, one com- 
ponent being two-thirds the size of the other. 


A Chicago firm has entered into a contract to raise 
the Maine, sunk in Havana Harbour, before the 
late Spanish-American war; and also to raise the 
Alfonso XII., a transport beached on the shore near by. 
The firm agree to raise the vessels for the salvage in them, 
paying 3 per cent. on the same to the United States 
authorities, The intention is to construct a cofferdam 
round the Maine. This dam is to be built of brushwood, 
sand bags, rock and gravel, and will be 45 ft. high. 


The annual general meeting of the Association of 
Technical Institutions, adjourned in consequence of the 
lamented death of her late Le yg ibe Queen, will be 
held at the Fishmongers’ Hall, ndon, on Tuesday, 
April 16 next, when the President, Sir Swire Smith, 
will take the chair, and the President-elect, the Right 
Hon. Sir William Hart-Dyke, M.P., will deliver an 
address. The Prime Warden of the Fishmongers’ Com- 

a: will entertain the members of the Association to 
uncheon. 


The East Asiatic Steamer Company (with domicile at 
Copenhagen) and the Russian Company, with which it is 
closely allied, intend materially extending their fleet, and 
there is at present a question of ordering five steamers, 
some of which orders have already been placed. The 
Flensburg Shipbuilding Company have secured an order 
for a passenger and cargo steamer of 6700 tons ; length, 
405 ft. ; breadth, 49 ft. 2in. ; depth, 28 ft. Gin. Ib will 
be fitted with appliances for liquid fuel, and the steamer 
is to be ready some time next year. A Kiel shipyard has 
secured a similar contract, and negotiations are pending 
with several Danish shipbuilding firms about two smaller 
steamers. The Elsinore Shipbuilding Company have 
secured a contract for a 2500-ton boat. The Russian 
Company, it is understood, will shortly place orders for a 
couple of steamers of 6000 to 7000 tons each. 


A correspondent to the Times last- Monday calls. atten- 
tion to the results of the new policy of the Lancashire and 
Yorkshire Railway Company in working their goods 
traffic. Though in the past half-year this company 
hauled 33,000 tons of goods more than in the previous 
half-year, the goods train-mileage was 133,000 less, so 
that the goods receipts per train-mile improved no 
less than 34d. The present practice of the Lancashire 
and Yorkshire Company, which is probably the result 
of appointing an engineer as their general manager, 
is to work their coal traffic in trains consisting of 60 
loaded wagons, whilst empties are taken in trains of 120, 
these figures being double the corresponding figures on 
most other English lines. Of course very powerful en- 
gines are required to work such heavy trains, and it 
seems that the reform has been resisted both by the 
employés and the coalowners, whilst the Board of ‘frade 
certainly did nothing to support the scheme. teint 

In co uence of the action of Mr. Lough last Sessidm 
a@ new ‘mona clause has this year been inserted in all 
Bills: authorising. the construction of ‘tramways. The 
main points of difference between this clause and the old 
model clause which it has superseded are: 1. The substi- 
tution for a fixed minimum of two workmen’s cars, morn- 
ing and evening, of the more elastie requirement, ‘a 
proper and sufficiént service.” 2. The alteration of the 
time limits after which in the morning and before which 
in the evening workmen’s cars will not be required to run 
from7 to 8 a.m. and from6to5 p.m. 3, The reduction of 
the minimum fare from 1d. to $d. 4. The introduction of a 
new provision compelling companies to run workmen’s 
cars between noon and 2 p.m. on Saturdays, and making 
the companies liable to a fine of 5/. for failure to comply 
with any order under the section. This new clause was 
approved as the result of a conference between the 

hairman of Committees of the House of Lords and the 
House of Commons and the representatives of the 
Board of Trade, and it now appears in all tramway Bills. 


A very interesting address was delivered by Mr. A. J. 
Moxham, general manager of the Dominion Iron and 
Steel Company, at a recent meeting of the Canadian 
Manufacturers’ Association. If Mr. Moxham is correct, 
Canada will make a strong bid for ousting the steel- 





makers of the United States from their present leading 
position, as he claims that in competition in the markets 
of the world, the new works at Sydney, Nova Scotia, 
have an advan of fully 25s. per ton over Pittsburg. 
The ore used at these works comes from Belle Isle, New- 
foundland, and has to be ship a distance of 402 
miles, the cost of transport to the ore piles at Sydney 
being 1s. 8d. per ton. This ore contains 52 per cent. of 
iron. Extremely pure lime for flux is delivered at 
Sydney, at a cost of 74d. per ton for freight, whilst 
the coal is obtainable on the spot. Hence, the cost of 
assembling the materials necessary for producing 1 ton 
of pig is said to 3s. 3d., whilst the corresponding figure 
for Pittsburg, in spite of the enormous sums expended 
in facilitating transportation, is said to be not less than 
10s. 27d. Sydney, —s on the seaboard, has much 
greater facilities than Pittsburg for shipment of its 
products to all over-sea points. 


In a pepe read before the American Institute of 
a ngineers, Mr. R. W. Hunt, of Chicago, dealt 
with the question of the proper temperature for finishing 
the rolling of rails. He stated that the heavy rails sup- 
plied to many of the American railway companies had 
worn badly. So long as worn rails could be easily sold 
or used on lines of et importance, action in the 
matter had been postponed ; but the very heavy sections 
used in recent years could not be easily disposed of. As 
@ consequence, a company was formed in 1895 for 
re-rolling worn rails, these rails having become too rough 
for use in main line track. It was then found that these 
re-rolled rails stood up to their work better than when 
new, though, of course, of lighter section. The business 
accordingly took a t, extension, and, finally, the more 

rogressive rail rollers, such as the Carnegie Company, 
an in turn to pay attention to the matter of finishing 
their rails at a lower heat. The Carnegie Company have 
now completed the modifications thus required in their 
Edgar-Thomson Works, and 80-lb. rails are now finished 
there at a ———. of about 1580 deg. Fahr. in place 
of some 1795 deg. Fahr. as previously. The alterations 
have, it see by no means diminished the output of 
the mill, though the wear of the finishing rolls is in- 
creased, 


The report of the Budget Committee of the German 
pean on the Navy Estimates contains an interesting 
passage dealing with the monopoly of the manufacture of 
armoured plates for the Navy which is by the 
firm of Herr Krupp and another firm with which Baron 
von Stumm is connected. It appears that the German 
Government pays-2320 marks a ton for these plates, which 
is 400 marks in excess of the price paid by the United 
States. The difference is the more surprising as the 
American manufacturers pay 354 dols. (142 marks a 
ton to Herr a and Mr. Harvey for the use of 
their patents. e Budget Committee estimates that 
the difference in price costs the German Government 
3,000,000 marks a year. The fleet authorised by the 
Navy Law of 1900 will take 20 years to construct, so 
that the total loss is estimated at 60,000,000 marks. The 
report goes on tosay, ‘‘In view of this monstrous extor- 
tion on the part of the two firms which have secured a 
monopoly in the manufacture of these plates, it is thought 
necessary either to encourage foreign competition or to 
establish Government works for the manufacture of 
nickel steel armour-plates. A resolution to this effect 
has been carried by twenty votes to four.” During the dis« 
cussion which preceded the passing of the Navy Bill 
the Berliner Neueste Nachrichten and the Post, news- 
papers which are the property of Herr Krupp and Baron 
von Stumm respectively, were foremost in advocating a 
large increase in the German fleet. 


At the annual reunion of the Postal Telegraph Clerks’ 
Association held in the Holborn Town Hall last Friday, 
Professor Fleming delivered a short lecture on the 
— of space telegraphy. Mr. Marconi, it 
was stated, had made enormous progress in improving 
his apparatus since its first development. Distances 
which at the outset needed the use of vertical wires 
120 ft. long could now be worked over successfully with 
20 ft. wires; and the 200-mile interval between the 
Lizard and St. Catherine’s Point now needed only 
as:long wires as those originally erected at the South 
ond for telegraphing across the Straits of Dover. 
The coherer now us was extraordinarily sensi- 
tie; -it' consisted of a little mass of silver and nickel 
filings, equivalent in bulk to a mere pin, placed in 
&<vaguous tube between plugs of silver, and the rela; 
used in connection therewith was so sensitive as to wor 
with the current from a single cell through 20,000 ohms. 
Great advances had been made in the matter of simul- 
taneous telegraphy. One and the same vertical wire at 
St. Catherine’s Point could simultaneously receive from 
Portsmouth, Poole, and the Lizard, the three messages 
being recorded finally on separate Morse. tapes below. 
The Admiralty testing line was that from Portsmouth to 
Portland; a distance of 65 miles, with hills 200 ft. high 
intervening: between the two stations. The instruments 
worked perfectly, but in no way interfered with the 
simultaneous working over: the Lizard-St. Catherine’s 
Point line. The Marconi Company had already, it was 
stated, supplied 30 to 40 sets of apparatus to the Ad- 
miralty. 





Test or A Stockport Gas Enaine: Errata. — 
On page 286 of our last issue, in line six of the Table 
giving particulars of an engine constructed by Messrs. 
J. E. H. Andrew and Co., Limited, of Reddish, Stock- 
port,-a-decimal -point was omitted, making. the diameter 
of the flywheel 2450 metres, instead of 2.450 metres. Also 
in line - 2450 should have been 2.450, in line eleven, 
1165 should have been 116.5, and the same in line thirteen, 
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THE SUPPLEMENTARY NAVY 
ESTIMATES. 


THERE was a four hours’ debate in the House 
of Commons on the Supplementary Navy Esti- 
mates on Monday last, but owing to the more 
engrossing interest of a personal question in the 
Lords, very little public notice has been taken of 
the matter. Although the sum asked—a million and 
a quarter—was voted: before the House adjourned, 


S®! the end was not reached without the aid of the 


closure at half-an-hour after midnight. The discus- 
sion is ominous of the course that is likely to be 
taken by the irreconcilables in dealing with the 
Navy question. We are very far from thinking that 
too much time is devoted by Parliament to the dis- 
cussion of naval matters, for there are many things 
in connection with the administration of the Fleet 
that urgently need reform; but it is not whole- 


3} some reform that is sought by some of those who 
4| prolonged Monday’s debate, their aim being simply 


to em the Government and to render the 
conduct of the business of the country, as nearly 
as they could, impossible. 

Hitherto the obstructive party have not made 
themselves conspicuous in naval debates, and we 
certainly cannot congratulate them on their new 
departure. Of course the representatives of all 
constituencies have a right to a voice in the spend- 
ing of the national income, and few things are 
more laudable than to endeavour, by honest criti- 
cism, to direct expenditure towards the most useful 





ends. Wecan, however, find little evidence of any 
such praiseworthy striving in the part taken by 
some of those who spoke on Monda wor 
though the feeling is not, we must confess, very 
strongly reflected in the House of Commons, there 
is nothing about which the country is more in 
earnest than the state of the Navy; and avowed 
obstructionists could not more certainly ensure 
being brought up with a round turn, to use a sea 
hrase, than by trifling with the interests of the 
yal Navy. e danger in this matter is that 
the more the English people are exasperated the 
better is the game of less reputable members 
layed, and the more ample are the funds at their 
Scemi. It is quite possible, however, to stretch 
the patience of the country beyond elastic limits, 
and if the game is carried too far the members of 
the party may find themselves reduced to im- 
potence. They practise their tactics by sufferance 
so long as they are comparatively in but if 
they become too troublesome they will be squashed. 
We advise them to leave the Navy alone. 

As to the merits of the debate, there is not much 
to say. Mr. Allan—who might do so much to help 
if he would be, as he says the Admiralty is not, 
businesslike--found much fault with the Contract 
Department, because they had not bought coal 
before the rise in price. ‘‘ The Director of Contracts 
knows no more about contracts than the man in 
the moon,” said Mr. Allan; and got what he aimed 
at--‘‘A laugh”—for such is the Parliamentary 
idea of humour. Now we would like to ask Mr. 
Allan what he would have said had the Director 
of Contracts bought several thousands of tons of 
coal, and the price had gone down? In any case 
we cannot blame public officials because they do not 
go into the coal market and speculate with the 
public funds.. Clearly, if every one had known the 
pee of coal was going up, every one would have 

ught, which every one did not do. The other 
serious indinbiaet: Seeman om the Admiralty 
was that they, spoke of the ‘‘hire ” of the 
s.s. Ophir; ‘‘as if it were a cab horse,” said Mr. 
Allan, getting another laugh ; but the House always 
expects to laugh at the member for Gateshead. 

Mr. Flynn advanced an ancient and very perni- 
cious theory. ‘‘ Would it not be better,” said the 
member for North Cork, ‘‘having regard to the 
rapid developments of naval and military science, 
to proceed more slowly and tentatively in matters 
of construction and armament. Enormous sums 
were being spent recklessly, and there was no 
guarantee that in a few years the greater part of 
this expenditure would not be practically useless.” 
There never is any guarantee, for the rapid de- 
velopments of naval and military science are, and 
will ever be, continuous. If we are to wait for per- 
fection, naval construction must stop entirely, and 
in the few years to which Mr. Flynn looks forward 
Great Britain will find herself without a Fleet. Sir 
Charles Dilke struck the true note when he advo- 
cated, not delay, but greater expedition in the 
completion of ships. That is the wiser policy, of 
which an instance was given, of foreign Powers who 
have ships built in this country. The Albion, Sir 
Charles pointed out, was in the programme of 
1896, was launched in 1898, but is not yet in com- 
mission. Three Japanese battleships, larger than 
the Albion, were begun after her, and two of them 
are now in commission in the Far East, whilst a 
third is ready to leave. Mr. Pretyman, replying 
for the Admiralty, pleaded the strike. It is an 
excuse outworn, and, if it were not, is as appli- 
cable to the Japanese as to British ships. 

The reason why vessels for the higaliny cannot 
be completed in reasonable time is well known to 
every contractor on the Admiralty list, and may be 
summed up in the unbusinesslike way in which 
Admiralty business is conducted. It is no more than 
is to be expected from the divided control of naval 
officers and Government clerks. From the former 
we might have some hope if they were caught 

oung, and were long enough in office to learn their 

usiness, for in devotion and energy naval officers 
are conspicuous. But when they come to the 
Admiralty they are in a net; they have not time 
to learn their way through the maze of routine 
and red tape, which are, to the Government 
clerk, the breath of official life. Thus there is no 
provision in arranging for work, no forethought. 
Things are not ordered in time, construction is 
checked for want of material, and contractors are 
hampered at every turn. Remonstrance is in vain, 
even when made ; but that is seldom, for contractors 
know its uselessness. The amount of money 
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wasted annually by the unbusinesslike methods of 
the Admiralty is beyond calculation ; but the naval 
weakness it engenders is a far more serious matter. 
That will always remain so long as the present 
system is in vogue, and those who have the profes- 
sional knowledge of how shipbuilding and engineer- 
ing operations are carried on are devoid of authority. 

Sir John Colomb, who has made a study of Naval 
Administration, invites the Government to take 
the House and the country into their confidence 
when the Navy Estimates are introduced, and 
explain the cause of delays in the completion of 
ships. That request will hardly be complied with 
in the ordinary course. The officials who pull 
the strings are little likely to inculpate themselves. 
There is but one way to arrive at the truth, and 
that is by a Royal Commission, with full powers 
and a wide reference. We have had committees 
and commissions on this subject before, and a most 
deplorable state of affairs they have revealed, yet 
little or nothing has been done to put Admiralty 
and Dockyard control on a sounder basis. We are 
hearing much now of the need for reform—rather, 
a total change—in the administration of the Army. 
That is because the Army has been tested and its 
weakness revealed. The Navy has escaped the 
ordeal and the exposure. 

‘*No party ties would induce any supporter of 
the Government to vote for them if the Admiralty 
showed they were not alive to the consequences of 
delays, and took no steps to remedy them.” It is 
to Sir John Colomb we owe this patriotic declara- 
tion. The Admiralty Board is young, our new First 
Lord has hardly had opportunity to look round yet; 
and Mr. Pretyman himself pleaded the short time 
he had served at the Admiralty ; but unless the 
Board proceeds on different lines to past Boards, 
the Government will not long retain the counte- 
nance of its supportérs, if Sir John Colomb’s 
principles are to be followed up. 





ENGINEERING PROSPECTS IN CHINA. 

In a recent article on this subject,* we looked 
at the general problem of the much-desired settle- 
ment in China, as affecting the conditions under 
which public works would be sanctioned and taken 
up. It seems useless to proceed to further details 
as to the initiation and carrying out of such under- 
takings while leaving a void in our minds as to 
the nature of life in the country and as to the 
character of the people. The much - abhorred 
vacuum never perfectly exists; there is always 
some impression to be found in men’s minds, even 
as to afinirs in, and life in China, and such im- 
= are usually founded on very partial 

nowledge. The average man’s ideas on China 
— to be derived from ‘‘San Toy,” Bret Harte’s 
‘* Heathen Chinee,” some details as to Li Hung 
Chang’s visit to England, and the telegrams con- 
cerning the Dowager Empress. These sources 
scarcely suffice in dealing with what is really a 
vital subject. The average man, however, on 
meeting an ex-China resident does try to reduce 
his mental vacuum, and his efforts generally take 
the form of two questions: ‘* What is life in China 
like?” and ‘‘ What sort of people are the Chinese 
really ?” 

In order to give an intelligent reply one is 
obliged to reconstruct the questions, for there 
are two varieties of life for the European, and 
two classes of Chinamen, differing largely. The 
European Government officer, the merchant, the 
professional man, and the staffs of these, as 
well as many missionaries; live of necessity in one 
or other of the treaty ports. The ordinary mis- 
sionary, the railway engineer, and some few drill 
instructors to the Chinese troops, live in the country 
itself—the real China. 

The treaty ports are like small English towns, 
with the working and poorer classes, the leisured 
rich and idle drawers of dividends, left out, and 
with what may, in the case of the British at least, 
perhaps, be described as a fair sample body of the 
residue leftin. White nations who havea stationary 
population, who are experiencing a great increase 
of commercial prosperity at home, or whose pro- 
fessions are at home under the aegis of Govern- 
ment, with all the social prestige which that gives, 
do not, as we do, perhaps, send as favourable a 
sample abroad. 

If we add to this that servants are plentiful and 
good, that working hours and office servitude are 
moderate, that H.M. Navy and various civilian 





* Vide page 241 of our issue of February 2, 





travellers afford change of society and ideas, and 
that clubs, sports, munici councils, volunteer 
brigades, bicycles, and all the paraphernalia of 
English or cosmopolitan life exist, we have drawn 
a fair novelist’s picture of the life, leaving out, of 
course, some few details as to ennui, heat, home- 
sickness, restricted area of the settlements, &c. 

These small European towns are engirdled by 
—_ areas densely populated with Chinese, living 
under all the conditions of Chinese town life, 
tinged only in the faintest degree, or along the 
narrowest fringe, by European contact. But the 
principal influence of this on the treaty port white 
man is to limit the sector of the circle, through 
which his ex-settlement walks or rides are taken, to 
that enclosing the least of such population, or, as 
is sometimes the condition, to one radial direction. 
Even such excursions as he may occasionally make 
for cheap shopping or curiosity to ‘‘ Chinatown” 
are generally limited to a neutral zone where 
European shop-signs appear alongside Chinese 
ones, and where the inhabitants are the neutral- 
tinted product of half-foreign conditions—not ‘‘the 
real Chinaman.” 

Thus we see that many, if not the majority, of 
the treaty port aliens live in China somewhat asa 
saloon passenger on a modern liner lives among 
fish. Recently his liner has sunk, and sunk in waters 
bearing many irritated sharks; his consequent 
acquaintance with fish is somewhat limited to the 
genus shark, and to that genus in an abnormal state. 

The missionary and civil engineer live a wholly 
different life and are quite differently environed. 
The one goes for his society and his cause among 
a people who do not ask for him ; he is by treaty 
under the protection of Chinese officials, who, 
from the throne downwards, do not want him. 
The engineer (so far) goes at the desire of the 
Chinese Government to work for the Chinese 
Government, and though the local officials may 
have their own ideas about railways and their 
foreign constructors, still they cannot give expres- 
sion to them, for they are working under the orders 
of their own proper superiors who have actually 
decided on the works. Both missionary and engineer 
go far from white communities, consular representa- 
tives, treaty ports, gunboats, Reuter’s telegrams, 
and communication with the outer world ; and the 
engineer at least, is, with his family, more often than 
not the sole representative of his race for ten miles 
or more in any direction. The engineers, however, 
build rtearhew Aos houses after European pattern, 
or fit up Chinese houses in that style, and are 
soon snug and comfortable, at least if of English 
blood and training. They give employment for 
miles round, and if just and reasonably common- 
sense, are on excellent terms with their human 
environment. In the recent troubles, and in those 
parts of the railways, which were not overrun by 
soldiery or natives from other parts of China, 
whose ideas of foreigners were derived from the 
lying propaganda of the anti-foreign officials, the 
engineers’ houses have, in several cases, after being 
for six months and more tenantless, been found intact 
and entirely as they were left. Where this has not 
been so under above conditions, the looting has 
generally been the work of white soldiery of on 
or other of the Allied Powers. : 

Those who know up-country life in India can 
probably realise the same in China, but they must 
leave out the race dominion and British Govern- 
mental authority of the former country. The 
engineer is in charge of many times the number of 
men and many times the amount of work which 
he would be allowed at home, with a minimum 
of red tape and a maximum of different functions 
to fill, living a free country life, and not having 
his evenings frittered away in crushes and small 
talk, or his money on the mere support of life, 
and shelter to the body. These are among the 
compensating advantages which most people will, 
perhaps, consider of purely negative sign. Cer- 
tainly those who love ‘‘society” in its polarised 
sense, need not seek it by undertaking the execu- 
tion of public works in China. 

Now as to the two classes of Chinaman. ‘‘The 
officials and gentry and the people” is the lan- 
guage of proclamations. For ‘‘gentry” read 
*‘ex- and expectant officials,” and we have two 
classes, officials and people, as different in their 
ideas, lives, aims, and particularly in their relations 
to foreigners and foreign aims and ambitions, as is 
possible for two classes to be. 

The official is civil or military. The civil 
official is, generally, in some nine cases out of ten, 





a scholar, scholarship being nominally the only 
key to office, and actually so in about the above 
proportion probably. The scholarship is, like 
our own of some 100 years ago, purely classical, 
absolutely classical ; but, unlike ours, consists not 
in studying the lore and history of other races 
whom we held to be of finer literary culture than 
ourselves, but in studying the writings and moral 
saws of Chinese authors who died many centuries 
ago, and the so-called history of themselves, their 
own ethics, and their own gilded and polished 
chronicles—the work of sycophantic court histor- 
ians. Thus from five or six years old upwards the 
future official is fed on his own country and its per- 
fections only, and what little such writings and 
teaching may contain of the outer world, consists in 
absolutely contemptuous references to the outside 
races, who are generally depicted as not even quite 
of the human species, as a sort of monkey, ora 
man with a large hole through his trunk, or with 
two heads, &c. 

It is to be noted, however, that the chief classics 
are ethical, and that the ethics are good, distinctly 
good as far as they go—adry creed of duty and the 
character of the ‘‘superior man” with all human 
nature left out ; but as ethics pure and simple, sound, 
and tending only the more to assure the scholar 
who meets foreigners and missionaries that, if creeds 
are the test, he need not trouble to learn creeds 
outside China. 

The depicted life of the ‘‘ superior person” is one 
of quiet contemplation in a country cottage, always 
with hills and lakes in the picture. No steam en- 
gines, no rushing about, no factories, no keen com- 
petition, no twenty-storeyed steel workshops, no 
revival meetings, no grab for a palace instead of a 
cottage. Truly a good life, if it were possible ; 
but, as the follower of the superior person himself 
admits by his very keen grab for the palace in 
actual fact, an impracticable one. 

We have thus afforded some explanation of the 
undeniable contempt in which the official does 
actually hold the foreigner and his ideals—a con- 
tempt which no exhibition of fighting strength, of 
mechanical or commercial progress, of scientific 
attainments, or of variety of creeds, or unanimity 
of policy which the white races can show, shakes in 
the least. 

Fighting is the work of a despised caste, me- 
chanism is a form of dilettante trifling, commerce is 
shopkeeping, science interesting but not classics, 
new creeds wholly superfluous, especially when so 
numerous and varied, foreign policy merely the 
grab of barbaric bullies and pirate adventurers. 
These conceptions are at least the received ideals 
among the Chinese. Actual life is something dif- 
ferent, but may be presented as, taking as usual the 
average example, a purchased office (the qualifying 
degree having been previously obtained) bearing an 
infinitesimal salary, which is never applied for, be- 
coming the perquisite of the giver of the office, or, 
perhaps, his secretary, the necessity for some state 
and a large staff, and the incompatible co-necessity 
of making enough in three years or so to retire on, 
or to secure a further term of office with. A free 
staff is kept by allowing pillage ; and this staff’s 
staff, by allowing pillage again, and so on, as far 
as oflicial hats and uniform reach—beyond it, in fact, 
to the head thief and head beggar of the district. 

Now into this rapacious society comes our 
extra-territorial white man. Be he missionary, 
engineer, or what you will, he imposes a dead 
wall of most damaging honesty, directness, 
and fearless candour to all the swindling 
which comes under his ken, and what probably 
stings as much as the other damages, sets an 
example of these qualities and of an administra- 
tion, often by no means a small one, run on these 
lines. It is scarcely to be expected that the local 
heads of two such administrations, one an im- 
periwm in imperio, should agree or love one another. 

Of the military official little need be said, except 
that he has all the vices and labours under all the 
disabilities of the civil official, without any qualifying 
scholarship, but generally with the lowest birth and 
training. Belonging to a despised caste and con- 
temned by the civil officials, hated and dreaded 
by the people, in charge of a far worse farce than 
any other in China, we may leave him in hope of 
his speedily dying out. 

Pure officials exist ; all honour to them, but they 
even cannot secure pure subordinates, so that 
the above conveys a fair general view of the 
class as it appears.to foreigners up-country in 
China. Of their very great abilities for adminis- 
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tration we say nothing ; that will be of more in- 
terest when they come to govern under a reason- 
ably pure general scheme. 








MODERN SHOP PRACTICE. 

On Saturday last, March 2, the Association of 
Foremen Engineers and Draughtsmen assembled at 
the Cannon-street Hotel to hear and discuss a 
paper by Mr. E. Amos, the title of which was 
‘Workshop Practice at the Beginning of the 
Twentieth Century.” The paper was rather long, 
but it led to an excellent discussion, which was 
certainly of interest as setting forth the views of a 
class most connected with workshop practice at 
first hand. The chair was occupied by Mr. Handoll, 
and in his opening address he gave expression to a 
most welcome sentiment in advocating that good 
workmen should be encouraged and paid according 
to their deserts. It is a system that one would 
think ought to be beyond question, for by it alone 
can it be hoped that the best results will be 
obtained. Unfortunately, however, in the past, the 
endeavour to reward men according to their deserts 
has been strongly, and even bitterly opposed in 
some quarters, the tendency of systems put forward 
having been to reduce all labour to a level of 
mediocrity, or, perhaps, rather less than medio- 
crity. We are, however, cordially at one with 
another speaker, who dwelt on the fact that to 
treat men well is a wise policy, simply from a 
commercial point of view. This speaker gave an 
instance of an engineering works he had visited in 
which there were no laid floors, and no system of 
heating. As a consequence the workmen were 
slack, and the‘ machinery was in a deplorable 
state of rust and dirt. . Naturally, good work 
cannot be expected from shops of this kind, and 
low-class work means low profits. . 

The way in which foundries are conducted in 
this country was the subject of some criticism 
during the discussion ; one speaker dwelling on the 
fact that foundry foremen do not look after the 
excellence of their work as they should do; whilst 
foreign foundry practice was held up as an 
example that should be followed. As a set-off 
against this, it was pointed out that American 
foundrymen were apt to pay too much attention to 
the appearance of their work, and in order to 
secure a good-looking casting they frequently use a 
too free running mixture, and thus sacrifice strength. 
The point has some truth in it and is worth re- 
membering, though we think that iron founding 
is a branch of engineering that might now fairly 
claim a greater share of attention than it has often 
received in the past. 

A gentleman who spoke towards the end of the 
discussion, and evidently with some experience 
of foreign workshops, acknowledged that British 
engineers were slower to adopt improvements than 
those of some other countries... For this he blamed, 
not engineers, but the public. in general, who, he 
said, did not demand the highest class of work. 
Glad as we should be to shield the engineers of 
this country from censure, we fear we can hardly 
take refuge behind this plea. Of course, if pur- 
chasers insist on having cheap things, they cannot 
expect them to be of the highest quality; and, 
after all, we must allow the user to be the best 
judge of what meets his needs-and suits his pocket. 
The blame that rests on the backward engineers of 
Great Britain—and unfortunately some do exist— 
is not.so much that they-produce inferior articles, as 
that they produce them in an inferior manner ; that 
is to say, ina slow and costly manner. It is the 
engines of production that are. behindhand. The 
fault is that the policy of spending. one sovereign to 
bring back two is neglected. The point was well 
put during the discussion.. ‘‘We foremen engi- 
neers want to turn out good work and make a profit 
for our employers, but we are too often hampered 
by inferior outfit.” 

The advantages of electric driving and electric 
cranes were referred to by more than one of the 
audience, examples being given; and, indeed, the 
meeting appeared fairly unanimous on the advantage 
of these features under a great many conditions. The 
author gave an interesting detail of.shop practice in 
regard to planing machines. By means of electric 
driving with an independent moter, it was ible 
to determine the amount of power absorbed in doing 
the work. On the ierouet stroke at a speed of 
20 ft. a minute, at 110 volts, 45 amperes were 
registered ; but on the return stroke at 70 ft. per 
minute, the record was 110 amperes. It would, 





therefore, be seen that on the idle stroke, when the 
tool was not cutting, more than double the power 
was absorbed for the time. He also referred to 
the difficulty in getting makers in this country to 
supply enclosed motors that would work at a suffi- 
ciently low temperature. They had, therefore, to 
be content with semi-enclosed engines, which, as a 
previous speaker had pointed out, were objectionable 
in foundries, and in f nore places pnneell . 

A good deal of discussion turned on the use of 
air-driven tools of the description with which the 
author of:the — is interested, and upon which, 
it will be remembered; he recently read a paper at 
the Institution of Mechanical Engineers. For 
riveting, one speaker expressed his preference for 
hydraulic power over pneumatic power, as with the 
latter it was often not possible to make a tight 
joint. In reply to this criticism the author said 
that the pneumatic riveter was not put forward as 
filling every want, and he did not propose it for 
boiler work. But in constructional work its port- 
ability gives it a great advantage. There was a 
proper place for each system, and those who had 
used both knew how to adjust them to their proper 
uses. In regard to chipping cast iron, on which a 
question was.asked by another speaker, Mr. Amos 
said that he had met with considerable opposition 
from ironfounders, and had not been so suc- 
cessful as he could have wished. No doubt in 
chipping irregular surfaces the pneumatic tool did 
not show to such advantage as in dealing with 
wrought iron. So far as our observation has gone, 
the use of the pneumatic tool depends largely on 
use, or perhaps rather on the physical characteristics 
of the workmen, aa developed by practice. The opera- 
tion needs a firm hand, and it is doubtless only by 
the development of the special muscles brought into 
play that a workman can maintain mastery over the 
tool after he has been using it for sometime. This 
is borne out by a statement made by Mr. Orcutt at 
the meeting. In the Loewe works at Berlin they 
had used the pneumatic tools with great success ; 
but they were always used by smiths. In the 
fettling shop the men opposed their use. 

The discussion turned on the use of the sand 
blast for cleaning castings. One speaker said the 
method had been found very useful, and by it they 
got through a great deal of: work, though the 
hoppers gave trouble by giving out and often 
stopping the work. They had overcome this by 
having double hoppers, using one as a stand-by. 
Mr. Orcutt also gave a useful hint in regard to 
cleaning castings. They had tried the sand blast, 
and found it to work well, but the system they 
used, and which was growing more and more into 
favour, was the pickling of castings. The process 
was extremely cheap, the cost being not above 2d. 

er hundredweight, and by pickling for twenty-four 
Con in weak acid they re all the sand, 
that that which might be in places very difficult of 
access, falling away and being easily removed ; the 
pickling would find every grain. 

The discussion, as we have intimated, was excel- 
lent. It may be that those who took part in it, 
and who are members of the Association, are the 
pick of their class, but certainly the way they 
spoke does credit to the foremen engineers of the 
country. , 








THE LAW OF UNDERGROUND 
WATER. 

WirtH the ever-increasing demand for water to 
supply large.towns, it is not unnatural that dis- 
putes should arise between those whose water is 
taken away and the water company, local autho- 
rity, or-other body who drive wells for the purpose 
of obtaining a further supply. 

In the case of Kibble v. the Chipping Norton 
Urban District Council (reported in the Times of 
February 27), the plaintiffs were the owners of a 
mill at Lidstone, in Oxfordshire. Their mill was 
situated on the River Glyme, and the wheel was 
turned by water from that stream. The action was 
brought to restrain the defendants from interfering 
with the sources of the stream in such a way as to 
diminish the supply of water. The spring, which 
was described in the course of the case as the 
source of the stream, was situated on a-hillside a 
little below the outcrop of the blue lias, the dip of 
which formation was towards the valley. Above 
the lias there was a bed of broken oolitic lime- 
stone, with regard to the exact nature of which 
the geological experts were at variance. The 
water which supplied the spring percolated through 





this formation. The defendants, in order to aug- 
ment their supply of water, had excavated a trench 
in the oolite, 120 yards long and 14 ft. deep, in 
which they laid a pipe leading to a-storage tank. 
According to the plaintiffs’ theory, which was sup- 
ported by the evidence of Professor Boyd Dawkins, 
the water did not {‘ percolate,” but came through 
the limestone in a comparatively large body. This 
was owing to the fact that the action of water 
holding carbonic acid in solution was to dissolve 
the limestone and create cavities in the rock. It 
was argued (upon the principle of law to which we 
shall presently refer) that the defendants had no 
right to interfere with water so flowing in a defined 
channel. The defendants, on the other hand, called 
the engineer and clerk of their works who proved 
that there was no defined flow of water ever cut a 
the work, that the water which got into the trenc 

‘© sweated ” out of the sides all over, and that: the 
limestone was in moderate pieces embedded in the 
sands, i 

Mr. Justice Cozens Hardy gave judgment for 
the defendants, saying that he had come to the con- 
clusion that the water merely percolated and did not 
flow through any defined channels before it issued 
at the springs. He went on to say: ‘‘ This is 
specially a case in which I can rely’on the plain 
facts deposed to by: the practical men who have 
given evidence as to what they actually saw from 
day to day in the course of their duties, rather than 
on expert evidence as to the nature of. a geological 
formation.” 

To judge from the facts of this case as reported in 
the Times, it is clear that even assuming there were 
any ‘‘defined channels” in the ground through 
which the water might have percolated, they were 
very small in size. Asto whether water flowing in 
numerous small but clearly defined channels could 
be said to flow in a legal defined channel, Mr. 
Justice Cozens Hardy gave no opinion ; but it is 
submitted that the Courts could not logically pre- 
vent interference with water actually flowing through 
small channels, and at the same time decree that 
water percolating through microscopic crevices is 
the property of the first comer. 

Apart from the peculiar circumstances of the 
above case, it is but a re-statement of the éxisting 
law relating to underground water. In Chasemore 
v. Richards [7 H.L.C. 349] which is generally re- 
ferred to as the leading case, it was decided that 
where a landowner and a millowner—who had for 
above 60 years enjoyed the usé of a stream which 
was chiefly supplied by percolating underground 
water—lost the use of the stream after an adjoining 
owner had dug on his own ground an extension 
well for the purpose of supplying water to the 
inhabitants of the district, many of whom had no 
title as landowners to the use of the water, 
the millowner had no right ‘of action. The 
following remarks taken from the judgment of 
Lord Chief Justice Tindal in Acton v. Blundell 
[12 Mee. and Wels. 353] were approved of in 
Chasemore v. Richards ; ‘* We think that the pre- 
sent case is not to be governed by the‘law which 
applies to rivers and flowing streams, but that it 
rather falls within the principle which gives to the 
owner of the soil all that lies beneath his surface ; 
that the land below is his property, whether it is 
solid rock, or porous ground, or venous earth, or 
part soil, part water; that the person who owns 
the surface may dig therein, and apply’all that is 
there found to his own purposes at his free will 
and pleasure ; and that if, in the -exercise’of such 
right he intercepts or drains off the watér ‘collected 
from underground springs in his neighbour’s well, 
this inconvenience to his neighbour falls within 
the description of damnum absque injurid which 
cannot become the ground of an action.” 

We have no doubt that the decision in the case 
under notice is in accordance with the recognised 
law of underground waters ; but it does seem a little 
hard—and this point has often been taken’ in 
earlier cases—that a water company should be 
allowed to deprive a millowner of his source of 
power for the benefit of persons who reside far 
from, and who have no interest in, the property 
upon which the well is dug. Itis presumed that the 
reason why the courts refuse to r ise any right 
of property in percolating water is because the 
course of such water is undefined, and any attempt 
to trace that course beneath the property of dif- 
ferent landowners might involve protracted litiga- 
tion. It is obvious that if the rain which has fallen 
may not be intercepted whilst it is merely percolat- 
ing through the soil, no man could safely collect 
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the rain water as it fell into his pond; nor would 
he have a right to intercept its fall before it reached 
the ground by extensive roofing from which it might 
be conveyed to tanks, to the sensible diminution 
of water which before the erection of such impedi- 
ments had reached and percolated through the 
ground to his neighbour’s mill. A right to all water 

rcolating through all the soil under a neighbour’s 

nd would, therefore, be too difficult to maintain. 

It will have been noticed that in the case of 
Kibble v. Chipping Norton Urban District Council, 
Mr. Justice Cozens Hardy rejected the evidence of 
the geologists in preference to that which was put 
before him by men who had practical experience 
of the strata in question, It is at least arguable, 
however, that what, in the lawyer's view, is mere 
percolating water flowing through an undefined 
channel, may be water flowing in a very clearly 
defined channel in the opinion of a geologist. Take 
the case of a bed of limestone or chalk between 
two layers of that impervious clay, which was so 
extensively laid down in the upper and lower 
mesozoic periods ; any water which can be found 
in the intermediate layer must have found its way 
in at the outcrop. . Would it not be permissible 
to say that the course of that porous layer was 
sufficiently clearly defined for legal purposes? To 
take a concrete instance. The fountains in Tra- 
falgar Square are supplied with water from an 
artesian well, which owes its existence to the fact 
that the chalk which crops out to the north and to 
the south of London is sandwiched between the 
gault—a stiff, impervious rock—and the London 
clay. Could the proprietors of the fountains not 
say, with some show of reason, that their water 
came from a defined channel, and so prevent any 
intermediate owner from interfering with a supply 
which they had enjoyed (if such is the case) from 
time immemorial ? 


THE RECOVERY OF NAPHTHA IN 
INDIA-RUBBER WORKS. 

Since 1823, when Charles Macintosh took out 
his patent for dissolving rubber in coal-tar naphtha, 
large and increasing quantities of this solvent 
have been used by india-rubber manufacturers 
in the course of their business, and it is some- 
what a matter for surprise that only in very few 
cases has any attempt been made to recover the 
solvent for use over again, instead of allowing it to 
dissipate away into the atmosphere. We do not 
think that itis erroneous to say that the cases where 
a serious attempt has been made to recover the 
naphtha could be numbered on the fingers of one 
hand, and if we only include such works as have 
made a real success of their venture, we fancy that 
the hand need not have the full complement of 
digits in order to enable it to be utilised as a count- 
ing medium. This being so, and looking at the 
value of the product, which is bought in such quan- 
tity year by year, it seems that the subject 
merits a few remarks of a general nature, and 
certainly whatever may be said in some quarters 
as to its lack of interest to the general reader, it 
cannot be said of it that it has become stale by re- 
peated treatment. 

Naturally, in the case of recovery of all bye- 
oe the question is, or should be, asked, 

ill it really pay to put down expensive plant? and 
this is a question which can oy bo answered, in 
the case of the majority of chemicals, from year to 
year. The working expenses of, and capital ex- 
penditure on, a recovery plant, will remain at a 
normal figure, while the substance recovered may 
be of very fluctuating price. Consequently, at one 
time it might prove a very paying thing to expend 
money on recovery plant, while at a later date the 
recovered article might be bought in the market at 
a price less than it costs to recover it. This con- 
sideration, however, need net arise in the present 
case, for although the price of solvent naphtha 
varies from year to year between the limits of 
1s. 2d. and 1s. 10d. per gallon, there does not seem 
any probability that it will fall much below 1s. 2d., 
and at this figure it has been shown that 
recovery can be carried out with advantage 
to the workpeople, and also profit to the 
rubber manufacturer. It is not proposed on 
the present occasion to go into any details as to 
the names of the firms who have adopted the 
recovery plant, or as to the special form of plant, 
which it may be said is different in every case, as 
such a Fag would, to some extent, be a 
lifting of the veil which shuts out from prying eyes 











the details of the methods followed by the respec- 
tive rubber manufacturers in the conduct of their 
business. We shall, therefore, be content with 
drawing attention to some of the salient points 
connected with the object to be achieved, and shall 
endeavour to point out certain pitfalls made obvious 
by that best of searchlights—experience. 

In the first place, attention may be drawn to the 
great difference there is between recovery of the 
solvent in a rubber works, and in the case of, say, oil 
extraction. In the one case there is the admixture 
of a large volume of air to be reckoned with, while 
in an extraction apparatus it is merely a case of con- 
densing the pure vapours. Inthe rubber works the 
naphtha to bs recovered is vaporised by means of a 
steam chest from thecloth on which it has been spread 
as a ‘“‘dough,” to use a technical term, the said 
dough consisting of rubber and naphtha, or rubber 
naphtha and various mineral matters, as the case 
may be. The rubber having been brought into the 
soluble condition in order to enable it to be spread 
on the cloth, there is no further need for the solvent, 
which is, as has been stated above, at once driven 
off by heat. Very pungent and annoying to the 
eyes this vapour can be, asthe workmen can testify, 
though it must be said that there is no ground for 
attributing to it any evil qualities such as those 

to such a dire extent by another liquid 
used in rubber works—carbon bisulphide, to wit. 
Still, there is plenty of evidence that the workmen 
prefer to have the recovery process adopted, as it 
makes things much pleasanter for them ; moreover, 
there is much less liability of a conflagration taking 
place, a not uncommon occurrence in small rooms 
where no steps are taken to provide efficient ventila- 
tion. Such fires are apt to lead to serious loss, for 
although the spreading machine is made of iron and 
not easily destroyed, yet the rubber-covered rollers 
with which it is fitted are somewhat costly, especially 
in the case of a certain patented machine where 
the rollers are of large diameter, and these are com- 
pletely ruined during the first few minutes’ blaze. 

Against the advantages accruing to the workmen 
and the manufacturer, however, must be set the 
fact, that where the recovery process is in use, the 
necessary boxing in of the machine in order to 
collect the vapours renders it impossible for the 
workmen to detect any defects which would be at 


once apparent on the open machine, and much has’ 


been made of this drawback by men who have got 
into trouble for defective work. However, it would 
seem that this drawback is more imaginary than 
real, and has had the greatest emphasis laid on it 
by those who, when in a tight place, have found it 
expedient to cast about for some tangible excuse 
for careless work. Certainly it seems to be dis- 
proved by the fact that satisfactory work has been 
turned out for many years by firms who have used 
the boxed-in spreading machines, and such evidence 
should be sufficient to rebut what is put forward 
on the other side by way of objection to the 
recovery process. We suspect that the truth of 
the matter as regards the slight extent to which 
naphtha recovery has been adopted by the rubber 
trade is the existence of strong doubts as to 
whether it really pays. Yet in the light of what 
has been done, it is rather remarkable that this 
state of oe should be rampant. It is not 
as if the subject of recovery was in an embryonic 
condition, or even in the first blush of youth ; it 
has long passed the experimental stage, and those 
who have gone in for it, tell you without hesitation 
that their enterprise has resulted very satisfactorily 
from a pecuniary point of view, the only point of 
view which comes into consideration, as in business 
circles the mere fact of making the atmosphere 
pleasanter for the workmen is more or less a 
matter of sentiment which is unlikely to receive 
much attention. 

In saying that a satisfactory result has been 
attained, we do not wish to be understood as 
saying that this has been the experience of 
all those who have ee up recovery plant ; for, 
to our certain knowledge, heavy loss has been 
occasioned where the plant put up was not at all 
suitably designed, a where the peculiar condi- 
tions under which the work was carried on had not 
been sufliciently studied. As has already been 
ean out, the * apap orpe difficulty which has to 

contended with is the air, which is drawn along 


with the naphtha vapours to the condensers ; this 
air has to be got rid of somehow or other, and as 
volatile liquids are continually giving up part of their 
substance to air which is in a quiescent condition, 
they naturally do so @ fortiori to air which is in 





rapid motion, so it is only to be expected that how- 
ever low the temperature of the condensers may be 
kept by means of freezing apparatus, a certain 
quantity of the hydrocarbon vapour will pass along 
and be lost with the expelled air. Success or 
failure in a recovery _— depends altogether on 
what percentage of the vapour is carried out by 
the air ; and this loss will be found to depend 
largely on the relative — of the air and 
naphtha as they enter the condenser. These pro- 
portions will be found to depend upon the number 
of spreading machines which are connected up with 
the condenser, and their propinquity or remoteness 
from it. Thus, the best result with which we are 
acquainted is obtained where but two spreading 
machines are connected with the condenser which is 
close at hand, and the worst result where there are 
a large number of machines scattered about a large 
mill, and where the condenser is placed at a con- 
siderable distance away. In the former case com- 
plete supervision is easily kept by the man in 
charge of the recovery process ; in the latter case it 
was found difficult to keep the workmen up to a 
recognition of the necessity for keeping the collect- 
ing hoods closed when in work, and of shutting off 
the connection between the hood and the condenser 
when work was interrupted for a greater or less 
length of time. Again, the further the machines 
are off from the condenser the greater the pump- 
ing power that has to be exerted and the greater 
the consequent loss of vapour owing to the force 
with which the air is expelled. There is no need 
to go further into the causes which have con- 
tributed to failure in the past, and it will be at 
once seen that such as can ut down to lack of 
effective supervision are capable of being remedied. 

Our point has been to show that where success 
has not been achieved the fault may lie with the 
non-observance of certain important details rather 
than with the design of the plant in general. In 
each case the particular plant put down has been 
the outcome of original ideas on the part of the 
designer, as data as to previous ventures of the 
sort have not been readily available. It has been 
said of sewage precipitation processes that too 
much has been left in the past to the engineer, the 
aid of the chemist not having been sufficiently 
invoked. The same may, we think, be said of 
other processes in which chemistry and engineering 
come into play, the expert in one of these branches 
of knowledge thinking himself perfectly competent 
to design a plant, whereas he is probably lament- 
ably deficient in his knowledge of essential matters 
of detail, on the observance or disregard of which 
everything depends. With regard to the efficiency 
of such recovery plants as have been in operation 
for some time, it is difficult to give any exact 
figures, but trials which have been specially made 
to ascertain the point, have made it clear that 
45 per cent. of the naphtha used can be recovered, 
though 25 per cent. has been considered a sufficient 
yield to show the advantage of recovery. An im- 
portant point to be considered is, of course, the cost 
of the running and up-keep of the plant. Altera- 
tions and repairs by first-class mechanics may 
easily mount up toa considerable sum, but where 
the plant has been got into thorough working 
order, these items should sink to an insignificant 
figure, and the cost of the steam required and 
wages for attendance will remain at a normal 
figure, which can be determined once for all—an 
exception, of course, being made for times like the 
present when the price of fuel must be considered 
as abnormal. 

As an instance of the lack of knowledge which 
prevails on the subject we are discussing, 
mention may be made of the fact that Mr. W. 
Braunt, in his recently- published book on the 
rubber and a manufacture, says that 
C. A. Burghardt’s apparatus is very suitable 
for the recovery of solvents used in the rubber 
trade. Now, it is outside our present purpose to 
applaud or decry any particular form of apparatus, 
but the above statement may easily give the im- 
pression that Dr. Burghardt’s process has been in 
regular operation, whereas although its efficacy 
was proved about eighteen years ago on the 
laboratory table, it has not, to the best of our 
knowledge, been adopted-anywhere in practice ; we 
are, however, open to correction on this point. It 
may not be out of place to express a note of regret 
that compilers of technological handbooks do not 
take more care in discriminating between what has 
been merely patented, and what has come into 
operation and proved its value. This is not said 
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with special reference to the above example, but 
more with regard to what has appeared elsewhere, 
and which in professedly technical books is apt to 
prove rather more than misleading. The difficulties 
of finding out exactly how far a patent has come 
into practical use, are of course in many cases 
excessive, if not insuperable, but then it is always 
possible for an author to make such a disclaimer 
as may serve to put his readers on their guard. 

Not to pursue this topic further, however, but to 
hark back to our.main subject-for a few concluding 
remarks, it may be noticed that the naphtha re- 
covered is not as a rule quite pure enough to be used 
over again as it is in the rubber works, and is gene- 
rally sold back to the makers who redistil it. What 
has been said in this article as to recovery of naphtha, 
must only be taken to apply to the coal-tar pro- 
duct, such as is usually bought by rubber manufac- 
turers for waterproofing pu , and which dis- 
tils 95 per cent. at 165 deg. Cent. We know nothing 
with certainty as to what has been done in the 
way of recovering the light Scotch shale spirit or 
the light American petroleum spirit, which find a 
limited amount of favour in certain quarters, but 
we imagine that these products being of greater 
volatility would prove more difficult to deal with in 
recovery plant. Some apology is, perhaps, due 
for the scrappy way in which these remarks have 
been put together, but it is felt that the novelty 
of the subject as regards its appearance in print 
may serve somewhat to palliate obvious imperfec- 
tions in the manner of treatment. 








THE NEW MAGNETIC OBSERVATORY 
AT CHELTENHAM, U5S.A. 

At the present moment there are only two 
magnetic observatories in all North America, and 
both of these have been compelled to suspend 
observations owing to disturbances caused by the 
strong currents that escape from neighbouring 
electric circuits. One of them is situated in 
Toronto, Canada, and the other on Georgetown 
Heights, Washington. At Toronto the trolley 
lines run as close to the observatory as 700 ft., 
while at Washington the distance is 1400 ft. 

When the magnetic instruments were erected in 
Washington, in 1894, a disturbance was soon noticed 
in the trace of the vertical force as recorded on 
photographic paper. In 1897 there was a marked 
increase in the traffic of the road, and this mani- 
fested itself in the observatory by intensifying the 
disturbance already registered, and by further 
interfering with the horizontal force and the decli- 
nation. 

Hoping to remove the evil, or at least minimise 
it, the company bonded their lines, and even con- 
nected the whole system of rails to the water 
mains that supply the city of Georgetown, thereby 
establishing a complete metallic return for the 
currents ; but, contrary to expectation, this had 
no perceptible effect in diminishing the magnetic 
disturbances at the observatory. 

It was then thought that the mischief-making 
parasitic currents might come mainly from the gas 
and water pipes themselves. To test this, a tem- 
porary building was erected 400 ft. away from 
all such pipes, and 1800 ft. from the trolley lines, 
with the disappointing result that the disturbances 
were no less than before. The only remedy left 
was evidently to go far afield, so as completely to 
escape the stream lines of the returning currents. 
Experiments made at Toronto showed that instru- 
ments must be at least two miles away from trolley 
pe in order not to be appreciably affected by 

em. 

The authorities of the United States Coast and 
Geodetic Survey having recently decided to erect a 
magnetic observatory to serve asa principal base 
station for the extensive magnetic survey of the 
United States and countries under its jurisdiction 
which they are actively carrying on, have deter- 
mined to locate it at Cheltenham, 16 miles south- 
east of Washington. A tract of six acres has been 
selected for the purpose; it is completely sur- 
rounded by a larger tract of 800 acres belong- 
ing to the State of Maryland. The observa- 
tory is reached by the trains of the Pennsyl- 
vania Railroad, a small branch line of which 
passes through Cheltenham, about a mile from 
the observatory. The nearest road operated by 
electric power is fully 10 miles away; and as the 
location is not likely to offer sufficient induce- 
‘nent for trolle roads to extend their lines into it, 





the new observatory will not be troubled by electric 
leakage. 

The buildings were planned somewhat after the 
Dutch magnetic observatory, near Utrecht, both 
the absolute and the variation observatories being 
above ground. In neither of the buildings has any 
magnetic material been used in the construction, 
only copper nails being used, and all hardware 
being of brass. The instrument piers are of 
marble, the non-magnetic quality of which was 
carefully tested beforehand. In the main building 
are placed the variation instruments; the other 
one includes an office in the middle, to which are 
attached two smaller buildings for absolute mea- 
surements. 

The exterior measurements of the main building 
are 36 ft. by 56 ft., with a height of 24ft. It con- 
sists of two compartments, one for the photographic 
recording instruments, and the other for the eye- 
reading instruments. To insure as constant a 
temperature as possible, the following method of 
construction was used : 

First, ordinary weather-boarding on eight-ply 
paper, then 1-in. sheathing, then eight-ply paper, 
then 3 ft. of sawdust, then eight-ply paper, then 
ceiling ; then a passage-way all round, 2 ft. 6 in., 
which permits ingress to the two inner compart- 
ments. These two compartments or rooms are con- 
structed as follows: Ceiling, eight-ply paper, 1 ft. 
of sawdust, eight-ply paper, ceiling. In entering 
the building, one must pass through four sets of 
separate and distinct doors before reaching the 
passage-way to the observing rooms. The doors to 
these rooms are constructed like the walls enclosing 
the rooms, and are made like refrigerator doors. 
On the exterior of the buildings are small slides, 
which act as air conductors into the passage-way, 
and then the air from the passage-way is let into 
the rooms by similar slides. 

The buildings are up and complete, and the 
erection of the instruments is now going on. A 
few facts will show the extent of the work for 
which Cheltenham will serve as_ the central or 
standard observatory. Up to December 31, 1900, 
the usual magnetic observations of declination, dip, 
and intensity of force were made at about 500 
stations distributed over the United States, Alaska, 
and the Hawaiian Islands. At most of the stations 
permanent marks have been established for the 
use of the surveyor. Special consideration has 
also been given to the needs of the mariner, espe- 
cially in Alaskan waters, where occur places of 
pronounced local attraction affecting the compasses 
on board ship all the way from a quarter of a point 
to four points. 

Special stations known as ‘‘ repeat ” or ‘‘ secular 
variations” stations, have also been established in 
different parts of the country. At these, obser- 
vations will be repeated at stated intervals in 
order to determine the amount of secular change 
in the magnetic elements. It is the endeavour 
whenever possible to establish such stations in the 
vicinities of colleges and universities, as many an 
institution which utterly lacks the means of making 
a reputation in astronomical work could easil 
afford to carry on systematic observations whic 
would be of great importance in terrestrial mag- 
netism. 

Of special State surveys, mention may be made 
first of the completion of the magnetic survey of 
Maryland, which was undertaken primarily by the 
Maryland Geological Survey, assistance being 
rendered by the Coast and Geodetic Survey ; 
second, the completion of the magnetic survey of 
North Carolina; third, the completion of the 
magnetic survey of West Virginia; and, fourth, 
the completion of the magnetic survey of Iowa. 

Fair progress has also been made in the estab- 
lishment of several magnetic base stations, where 
the countless variations of the earth’s magnetism 
will be recorded cay 8 ong The sites for 
the stations at Sitka, Alaska, and near Honolulu, 
Hawaiian Islands, have already been determined, 
and preparations made for the erection of the 
buildings. It is hoped that these observatories 
will be completed in time to co-operate with the 
magnetic parties of the proposed Antarctic Expedi- 
tion, so as to make observations of the variations 
of the earth’s magnetism simultaneously with them. 
Furthermore, simultaneous observations have been 
made on certain days at various times, the pu: 
of such observations being to determine over how 
large an area the variations as recorded at the base 
stations may be regarded as applying. 

Again, various special investigations, both of an 


experimental and a theoretical character relating 
to — electricity and earth currents, have 
been undertaken, and considerable attention has 
been paid to the thorough ‘training of observers for 
all such work and to the proper correlation of 
the various magnetic instruments. During the 
autumn of 1899, a set of magnetic instruments 
was compared with the standard instruments at 
the following observatories: Kew, England ; 
Potsdam, Germany ; Pawlowsk, Russia ; and Pare 
St. Maur, France. 

Provision for the magnetic survey of ocean areas 
is likewise being made. With the many vessels 
at the service of the Coast and Geodetic Survey, 
exceptional facilities are afforded. In fact, one of 
the chief duties of the Bureau is to supply the 
mariner with all necessary etic data ; even 
from an economic standpoint, this department of 
magnetic work is the one which is really of the 
greatest practical ete The Survey has, 
therefore, directed that advantage be hereafter 
taken of every opportunity to obtain the magnetic 
elements on sea and on shore with instruments 
specially adapted for the work. 

As we have said, the initiation and prosecution 
of magnetic work in the United States has been re- 
ferred to the Coast and Geodetic Survey, and with 
decided advantages. The observer engaged in geo- 
detic or astronomical work can frequently include 
magnetic observations and thus save the expense 
of occupying separate stations. The parties en- 
gaged in surveying Alaska, for instance, are pro- 
vided with the necessary equipment for magnetic 
work. Itis obvious that the care and refinement 
with which geodetic operations and astronomical 
observations must be carried out will be a strong 
incentive to the observer to keep his magnetic 
work always up to the same high standard of 
excellence. 

The Treasury Department has recently published 
the report of the magnetical bureau of the Coast 
and Geodetic Survey on terrestrial magnetism. The 
a give the distribution of the magnetic 
elements over the United States for the epoch 
January 1, 1900, as well as large charts showing 
the isogonic, isoclinic, and isodynamic lines. From 
them we extract the following : 


Table of Magnetic Elements. 























Place. Declination. | Dip. Irotat Force. 
deg. min. deg.min. | deg. 
New York City .. 9 1W Fi 50 | 6008 
Sandy Hook mi 8 8W 71 44 6011 
Boston... 12 3W 72 48 5962 
New Haven 9 9W 72 07 6061 
Albany... 11 1W 73 28 5955 
Buffalo... 6 OW 73 21 6024 
Philadelphia 7 656W 70 47 5945 
Baltimore .. 56 4W 70 35 6889 
Washington 45W 54 6948 
Chicago .. 8 1E 72 20 6149 
8t. Louis .. 5 OE 17 6036 
San Francisco 1467E 62 23 6362 
NOTES. 


Tux Great Bourtpine Strike iw Carcaco. 

AN interesting account of the t building 
trades strike, just terminated at Chicago, is given 
in a recent issue of the Iron Age. The strike had 
lasted just about one year, and originated in the 
excessive demands of an organisation known as the 
Building Trades Council. This was the product 
of a federation of the different building trades 
unions, and its control soon passed into the hands 
of leaders holding very extreme views on labour 
questions. Sympathetic strikes were the means b 
which the decisions of this council were peor soa 4 
Apprentices were absolutely abolished, and the 
entrance-fees into the unions raised to such a point 
as to practically bar the admission of new members, 
and no non-unionist was i to work. Fol- 
lowing this, the abolition of stone-cutting machinery 
was decreed, and the most rigid rules opted as to 
the demarcation of work and as to limitation of 
output, the amount any man might do per day 
—- strictly defined by various schedules, the 
result being a reduction of about half the amount 
previously done. Strikes extending to all the 
trades were declared on the most trivial pretexts, 
In the case of one building no less than 
twenty sympathetic strikes took place in the 
course of a year. The causes alleged were most insig- 
nificant. In one case a mason used a shovel 
instead of a trowel for spreading mortar; in another, 





a carpenter had wrest eae his tools in his own 
time; whilst the use of material made in non-union 
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shops was absolutely | ova ont In the end the 
different contractors of the city formed.a federation 
and invited the Trades Council to meet them in 
order to find some basis of settlement mutually 
satisfactory. An agreement was reached after 10 days’ 
discussion, but the Trades Council ultimately refused 
to ratify it, stating that they were quite prepared 
for a struggle. The contractors thereupon framed 
a set of rules themselves, under which only would 
they consent to engage a workman. These rules 
contended that there should be no limitations on 
output, nor restriction on the use of machinery, 
nor on the use of goods save those originating 
in prisons. No interference with workmen by out- 
side parties during working hours was to be per- 
mitted, nor were apprentices to be prohibited. 
Perfect freedom in the engagement and dismissal of 
men was also claimed, it being recognised, at the 
same time, that the men should be —, free 
to work for whomever they might see fit. These 
conditions were rejected by the Trades Council, and 
the strike commenced on February 5, 1900. In its 
earlier stages it was marked by a great display of 
violence on the part of the strikers, and the police are 
said to have been very remiss in attending to their 
duties; whilst the magistrates, being political 
appointees, were also terrorised. Nevertheless, 
the employers gradually gained ground, and have 
now gained a complete victory. The schedule of 
wages under which work is now being done appears 
to be very liberal, though it must be borne in mind 
that Chicago has the reputation of being a very 
expensive city in which to live. For skilled labour 
the wages range from 16s. 8d. down to 12s. 6d. per 
day, whilst labourers are paid from 10s, down to 
8s. 4d. per day. 


MUuNICIPALISATION AND ELEcTRIC ENTERPRISE. 


Within the past few years municipalisation has 
attracted a very great attention in this country, 
and it has been the means of stopping electric enter- 

rise to a disastrous extent. ere is reason to 
Katiove, however, ‘that we have passed through the 
worst of the movement. The number of people 
really interested in fostering municipal enterprise 
was never very great. here were a certain 
number of doctrinaire socialists, and there were 
also the persons who imagined that the rates 
could be reduced by municipal trading, but these 
were not really numerous. The actual mainstays 
of the movement were the town councillors and 
the officials, and these, of course, together made 
only a very small body, although a noisy one. The 
town councillor is usually a man of ambition, who 
seeks in municipal work an outlet for his energy 
which he cannot find in his business. Fate has 

laced him in a provincial town, and has confined 
bis career to retail dealings in the necessaries of 
life. His education has not been of that broad 
character which enables a man to interest himself 
deeply in literature or science, and hence it is 
only by throwing himself into public matters that 
he can expend his energy, and also satisfy the desire 
of his soul for some bigger field of action than is 
offered by his shop or his warehouse. Such a man wel- 
comes the doctrine of municipalisation with all his 
heart. The carrying out of great works, the distri- 
bution of electric energy, the management of tram- 
ways, the construction of reservoirs, and the like, 
afford him far greater opportunities of distinguishing 
himself than can be got from mere debates at the 
council table. To be on a committee that decides 
momentous issues, and spends hundreds of thou- 
sands of pounds, lifts him out of the petty career 
which seemed to enclose him like a prison, and 
puts him on the level of merchant princes, and 
even of statesmen. .. No wonder he seeks to impress 
the world with the idea that the municipality is a 
sacred institution which must not be interfered with 
even by Parliament, and succeeds in doing so toa 
great extent. In this he is ably seconded by the 
officials, to whom every increase of municipal busi- 
ness means an addition in the way of or 
fees. But the councillors and the town clerks 
together make up an infinitesimal fraction of the 

pulation ; the rest have hitherto taken very 
fittle part in the struggle between municipalities 
and private enterprise, but there are signs that 
they are beginning to do so. The man in the 
street—that omniscient person—is undergoing a 
process of rapid education, and it only needs for 
this to be completed for a great change to be 
worked in our public policy. The daily papers 


Admiralty on boilers constructed by other firms in 


in the matter of electric tramways and electric 
light he is behind the world, and that the finan- 
ciers of the United States are about to descend on 
his markets and rob him of his living. It needs 
but little more to thoroughly alarm him, and make 
him demand the frank encouragement of private 
enterprise. The passage of three electric power 
Bills Mast session was a step in this direction, and 
was the first break in the ring of municipal 
monopoly. As was pointed out by Mr. W. L. 
Madgen in his very excellent paper, ‘‘ The Electric 
Power Bills of 1900: Before and After,” recently 
read before the Institution of Electrical Engineers, 
the municipal veto is a veto on progress, use 
town councils are trustees of public funds and 
cannot enter into speculative enterprises. In every 
branch of. life to which it extends we must remain 
behindhand, as compared with nations who give 
free scope to their inventors and engineers. Now 
this Session the Light Railways Act must be re- 
passed, unless it is to be allowed to drop, and it is 
to be hoped that strong pressure will be brought to 
bear on Members of Parliament in order to get it 
widened in scope. It is only by its aid that tram- 
way enterprise can carried on. The 21 years’ 
purchase clause under the Tramways Act is an 
absolute bar to the ordinary method of procedure, 
and it is only by getting a tramway passed as a 
light railway, in part or in whole, that capital can 
be raised from the public for its construction. The 
Government is pledged to some scheme for the 
better housing of the working classes, but nothing 
that they are ‘likely to do can be so advantageous 
as the general spread of electric tramways. It lies 
with the general public to decide whether the 
present restrictions shall be relaxed. The Board 
of Trade and Parliament are plastic bodies which 
respond easily to pressure. Hitherto all the pres- 
sure has been exercised by the municipalities ; it is 
time the general public took the squeezing in hand. 


BELLEVILLE Borter Royatties IMPOUNDED. 


It will be remembered that about a year ago an 
English creditor of Messrs. Maudslay, Sons, and 
Field, Limited, ‘‘ attached a debt owing to that 
firm in the hands of the patentees of the Belle- 
ville water-tube boiler, rather than allow the re- 
ceiver, appointed on behalf of the debenture 
holders in Maudslay’s company, to collect the 
amount for the benefit of the company’s creditors.” 
The action came under the review of the English 
law. courts, but the English creditor succeeded 
for reasons which were fully set out in ENGINEER- 
ING at the time (see vol. Ixix., pages 326 and 393). 
Other creditors took similar proceedings in Paris, 
and the decision now given in the courts there, 
after long delay, is interesting from a legal point of 
view as well as because of the light it throws on the 
agreements regarding royalties for the adoption of 
the Belleville boiler in different types of ships. In 
the first place as regards the legal aspect, . the 
Belleville Company took up the ‘attitude of refus- 
ing to pay anyone any sum which might remain 
in their possession, alleging inter alia ‘‘that the 
sums carried to Messrs. udslay’s credit are 
simply intended to reduce to the extent thereof the 
said company’s debt to them for royalties, but can- 
not give rise to an immediate right of claim by 
Messrs. Maudslay against them.” Messrs. Mauds- 
lay had built many Belleville boilers, and on these 
royalties were due, but this debt was offset by the 
commission credited to the London firm on account 
of royalties paid direct to Belleville by the British 


this country. There was still a credit balance in 
the hands of Messrs. Delaunay, Belleville, and 
Co., which has continued to increase by new 
construction ; but the French firm plead, as in- 
dicated above, that this growing credit can only 
be applied in reduction of such royalties as may be 
due by Messrs. Maudslay’s firm in future years. 
In other words, the money due to the London firm 
was to be held to meet a non-existent debt ; so 
long as the contract between the parties was run- 
ning, Messrs. Belleville desired that the credit 
balance should continue in their hands, and yet at 
the same time they have expressed an intention of 
doing what they can to terminate the contract, 
made for fifteen years, of which about seven years 
are still to run. This plea the French court 
has rejected, and has ordered Messrs. Belleville 
to pay 119,000 francs into court for the benefit 
of the attaching creditors who raised this French 
action. This sum was sufficient to pay the attach- 


Maudslay’s credit in Belleville’s hands on June 30 
last. The Belleville Company still object to pay 
anyone, and it is said they will appeal. Mean- 
while, it is interesting to note the facts which came 
out in the case as regards the boiler royalties, 
&c. The contracts between Delaunay, Belleville, 
and Co., and Maudslay, Sons, and Field, as to 
water-tube boilers, are dated September 30, 1893, 
and October 4, 1894. The first contract appoints 
Messrs. Maudslay sole representatives of the Belle- 
ville Company in the United Kingdom. The 
royalty is fixed at 22 francs per square metre of 
heating surface (equal 1s. 73d. per square foot), and 
Messrs. Maudslay were to get a commission of 
20 per cent. on the royalties on all boilers made 
in the United Kingdom. The second contract 
provides that Messrs. Belleville should treat with 
the British Admiralty direct, and out of the 22 
francs per square metre received from the Admi- 
ralty, should ‘‘credit” Messrs. Maudslay with 4 
francs (3s. 3d.). In consequence of the large orders 
from the Admiralty there was from December, 
1897, always a balance due to Maudslay’s in 
the accounts. The ;4 of the Admiralty royalties 
for the period January 20, 1896, to December 24, 
1899, amounted to 455,330 francs, and at the last- 
mentioned date there was a balance due to Messrs. 
Maudslay of 87,694 francs. It was with a view to 
attaching this balance that proceedings were insti- 
tuted in the French courts. The worth of the 
royaltiesis more fully realised when it is remembered 
that our battleships have from 35,000 to 43,000 
square feet of heating surface, and our cruisers up 
to over 70,000 square feet. The royalties paid are 
approximately as follow : 


£ £ 
On six battleships, Canopus class, at 2738 = 14,428 


On six battleships, Formidable 

class, at ~ a ~~ .-- 3008 = 18,048 
Onsix battleships, Duncan class, at 3506 = 21,036 
On six cruisers, Cressy class, at... 4173 = 25,038 
On four cruisers, Drake class, at ... 5832 = 23,328 
On eight cruisers, Kent class, at ... 4076 = 32,608 


This only includes large ships now in progress of 
construction, and takes no note of the Powerful, 
Terrible, eight: Diadems, or of the three vessels of 
the Hermes class and other smaller craft. The 
total amount paid by the British Admiralty for 
Belleville boiler royalties from December 20, 1896, 
to December 24, 1899, was 100,172). This sum 
has been almost doubled since that time. 





PUBLIC WORKS IN NEW ZEALAND. 

Ir appears that the a ate outlay made by the 
New Fealand aa fy or alin eeuke 4 the 
close of March, 1900, was 32,978,626/. Of this 
expenditure, 26,898,145/. was incurred to the close of 
1890, leaving the further expenditure made between 
January 1, 1891, and March 31, 1900, at 6,080,481. 
Of the 32,978,626/. paid out to the close of March, 
1900, 16,450,303/. was represented by railways; 
5,248, 158/. by roads ; 2,388,286/. by public buildings ; 
2,147,505. by immigration; 1,936,286/. by bridges 
and public lands ; 959,096/. by lighthouses, harbour 
works, and harbour defences ; 856,057/. by telegraphs; 
670,446/. by goldfield development; 512,310/. by 
defence works; and 1,809,183/. by minor works, 
expenses of management, and cost of raising loans. 
It will be seen that a number of somewhat extraneous 
items have been included in the public works expendi- 
ture of the Colony; these items amounted altogether to 
5,892,994/., leaving the outlay upon public works pro- 
perly so called at 2,708,565/. At the close of March, 
1899, the New Zealand Government had a balance of 
380,856. in hand for further public works, and further 
funds were provided as follows in the last Session of 
the New Zealand Parliament: Aid to Public Works 
and Land Settlement Act, 1,000,000/.; transfer from 
revenue, 450,000/. ; and miscellaneous, 21167. ; making 
an aggregate of 1,852,972. The expenditure upon 
public works account for the year pe “ee March 31, 
1900, was 993,223/., so that at the close of March, 
1900, there was a balance of 830,749/. in hand, against 
which, however, there were liabilities outstanding to 
the amount of 494,695/.. It is now proposed to pro- 
vide additional funds as follows: New-loan, 1,000,000/. ; 
transfer from revenue, 500,000V. :-balance after deduct- 
ing liabilities, 335,8541.; making an aggregate of 
1,835,854/._ The new .works for which estimates have 
been me for 1900-1 foot up to 1,936,369/. 

Railways, of course, still largely occupy the atten- 
tion of the New Zealand Government. . During the 
last few months the Thames, the Te Aroha, and the 
Forest Hill lines, and the Belgrove and Motupiko 
section of the Midland system have been finished, 
while the Seaward Bush line has also been completed 
to Waimahaka. New works have also been started 
at Kawakawa, Paeroa, Gisborne, Waipara, Catlins, and 








have been pointing out to him that he is far 
worse served than the American citizen—that 





ing creditors, and represented only the balance to 





Orepuki ; and, upon the whole, railway construction is 
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now proceeding in New Zealand with more vigour than 
has been exhibited for some time past. The section 
of the Otago Central line between Ranfurly and 
Wedderburn has been recently opened for traffic, 
and constructive operations have been vigorously 
pushed forward on the Wedderburn and Ida Valley 
section, Three relays of workmen have been employed 
on one cutting and two on the others. The result of 
this energetic policy is that the laying of rails can now 
be shortly commenced. The rails and part of the 
sleepers have been provided, and tenders for the re- 
mainder of the sleepers have been recently invited. ,The 
formation of the Poolburn section has been also com- 
menced, and the works are approaching completion as 


far as Blackstone Hill station. It is expected that the | P 


line will be ready for the laying of rails by the close 
of the year. In the Poolburn Gorge, where the work 
is of a heavy description, every cutting has been 
attacked, and a number of culverts have been com- 
menced. The tunnels which have to be pierced have 
also been begun, and work upon them is being pushed 
forward as rapidly as possible. A tender for iron and 
steel girders for bridges at Poolburn and Manwherikia 
has been recently accepted.. The line is expected to 
be ready for traffic to Ida Valley next year, and to 
Blackstone Hill by the close of June, 1901. Further 
sections to Alexandra will not, however, be completed 
for another two years. Owing to the great develop- 
ment of the New eH gums op industry, the 
traffic upon the comple sections of the line has 

reatly increased. e@ expenditure made upon the 
fine last year was 60,000/.; the credit applied for for 
1900-1 is 100,0007. Work has been resumed on the Cat- 
lins River end of the Catlins and River Seaward Bush 
line. At the Seaward Bush end of the line a survey to 
Tokonui has been nearly completed, and constructive 
operations are expected to be shortly resumed, The 
expenditure which is being made upon this line is at 
the rate of 12,0007. per annum. pon the Riversdale 
and Switzers line a bridge is about to be commenced 
over the Mataura. The construction of the Orepuki 
and Waiau line is being proceeded with, and a credit 
of 12,000/. is proposed for its further prosecution in 
1900-1. In connection with the construction of the 
Midland line, it may be noted that a committee of 
engineers has recommended that the gradients should 
be rendered easier. Between Otira and Bealey gra- 
dients as stiff as 1 in 15 had been proposed. It is now 
recommended that they should be eased off to 1 in 37. 
The Colonial Government intends to act upon the 
advice of its engineers; at the same time, the easing 
off the gradients will greatly increase the cost of the 
line, as it will be necessary to pierce a tunnel no less 
than 6 miles 10 chains in length. 





LIQUID FUEL IN THE FOUNDRY. 
To THE Eprror oF ENGINEERING. 

Sir,—It is desired to learn what progress or efforts 
have been made in the foundry to melt iron by the use of 
fuel oil, instead of coal or coke. 

_ Possibly you or your readers may be able to place me 
in direct communication with someone who has already 
made some experiments. Kindly communicate with me 
through the columns of your paper, adding such details 
rs you can regarding nature of furnace, style of burner, 

c. 
Thanking you for any information you may be able to 
give me, 

T remain, yours truly, 
San Francisco, January 11, 1901. H. F. Jurs. 





GAS ENGINE BRAKE TEST. 
To THE Eprtor oF ENGINEERING. 
Str,—In your issue of last week there is a good test on 


&@ gas engine at Namur, Belgium, developing about 
60 brake ‘fc ‘om, bes : : 


orse-power. I am, however, surprised to find 
that the results are given in the old way, and the engine 
considered simply as consuming so many cubic feet of 
gas per brake horse-power hour. Unless the calorific 
value of the gas is stated, the actual volume burnt con- 
veys very little meaning. The figures given are good as 
far as they go, but what is wanted in addition, is the 
heating value of the gas (whether higher or lower should 
also be sta From this the heat efficiency of the 
engine per brake horse-power can and should be calcu- 
lated, and a comparison may be made with other tests, 
which is, I presume, one of the objects’ aimed at in re- 
cording the experiments. With the help of this figure of 
merit ‘all gas — working with very different gases, 
as wel] as oil and steam engines, can be accurately com- 


pared. 

Perhaps the Stockport people can supply this omission, 
and get from Namur the heating value of the gas used; 
otherwise the test is of little value or interest to the 
public. 

bs truly, 
March 4, 1901. actinioen 


M.I.C.E. 





AMERICAN COMPETITION, 
To THE Eprror oF ENGINEERING. 

Sir,—I have been much interested in the letters which 
have been appearing in ENGINEERING recently, discussing 
American competition. Whilst many realise that American 
competition is 4 real thing, others are inclined to regard it 





lightly, and it is a pity such influential men as Sir Lowthian 
Bell do not take greater pains to impress upon us younger 
men the severity of this competition. On the other hand, 
we do not wish to be told that England is on the down- 
ward grade; this is not so. Perhaps never before have 
British-made a abroad shown up so well as they are 
doing now: the trouble is that other nations’ goods are 
getting a et look in. There seems to be a remedy, if 
our manufacturers would adopt the tactics of their foreign 
rivals. In the first a, let us keep always before us 
the words of Mr. William Fowler (quoted in ENGINEERING 
a week or two ago): ‘‘One of the greatest things to combat 
foreign competition was that they should mainiain their 
character for the high quality of English work.” 
Secondly, British-made goods must be sold at such a 
rice as will compete with those of foreign origin, even 
though the latter be inferior in quality. 

Thirdly, British manufacturers must not sit at home 
and think their will sell themselves: they will nob. 
Let all firms send out competent travellers, who can s 
the language of the country they are going to visit ; men 
who are real workers and thoroughly know their business, 
and who have some authority to quote competitive prices, 
and not have to refer everything to “‘my people” (I am 
looking at the question from a buyer’s point of view). 
Finally, pay them well enough to be ‘‘ aggressive,” as the 
Americans say. Travel is good for everyone; and the 
more people see of the world the better. 

I throw out the following suggestion, to be taken up, if 
it is any good, by British manufacturers: Let there 
formed an institute or association for the collection and 
dissemination of matters of commercial interest, and 
which would supplement consular reports; let all com- 
munications be printed and freely circulated amongst 
home manufacturers (nop American and German im- 
porters) and British merchants abroad. It would be a 
means of finding out the wants of people in foreign and 
new countries, and also a means, perhaps, of fin ing an 
outlet for surplus stocks. I am prepared to give at least 
one evening per week to writing out a description of 
engineering wants of the locality ; what people are doing 
business, &c., and I would make detailed and dimensioned 
drawings of such foreign goods here as I have access to, 
if required, and when possible . net prices. There 
must be dozens of young men in all parts of the world who 
would do the same. ? 

Americans, according to their own showing in the New 
York papers, do not seem to be able to get a footing at 
allin Australia in certain branches ; would it were the 
same here. I am inclined to think British people do not 
stick to each other, like Germans, for instance ; we are 
not “‘clannish” enough. As an instance of what the 
American Consul does for his countrymen, he not only 
sent full particulars of 24-ft. iron — poles used in 
South Africa, but he actually sent a dimensioned sketch, 
which was freely published. It is time someone did this 


for Britain. 
Yours faithfully, 
February 12, 1901. BriITIsHER ABROAD, 





PURE WATER FOR LONDON. 
To THE EpiTor oF ENGINEERING. 
Srr,—With reference to a recent pamphlet of Mr. 
Whellock’s scheme for utilising the ‘‘ vast subterranean 
store of water beneath London,” I should like to say— 
though I have not seen the pamphlet—that the idea 
appears to me exceedingly chimerical. If Mr. Whellock 


has gone thoroughly into the question he must have] as 


learned that the natural water level in the chalk beneath 
London cannot be lower than, say, ordnance datum, and 
as a fact was much above ordnance datum—so much so 
that artesian wells at Fulham and at Hammersmith 
formerly overflowed considerably above the surface. At 
Tooting, Mitcham, the Garret, Haydon’s-road, and the 
locality of South Wimbledon, this overflow still occurs. 
The well at the old Garret Copper Works has steadily 
overflowed since the year 1834, and is used in the 
leather works and by the cottagers to this day. The 
water flowing with force veneede tenis near the sewage 
works by Haydon’s-lane, an overshot water - wheel has 
worked by means of an overflowing well some twenty- 
ve years, and is, I believe, still at work grinding 
colours for a leather dye works. At the watercress 
beds near Haydon’s-road Station, I measured the 
rise of water from the newly-bored well, and found it 
17 ft. above surface, or about the same height above 
the level of the Wandle. These wells, no doubt, all 
obtain their yg Be rainfall in Surrey, and there 
is ~— reason to believe that they owe their water level 
and its permanence to the consolidation of the chalk, or 
to anupfold due to a concealed distortion or upheaval, 
which has prevented the water in the chalk from flowing 
freely to the north ; for it is a curious fact that but little 
north of the Garreb at Wandsworth the water level is 
about 70 ft. below surface, and yet it formerly overflowed 
in the wells near the Wandsworth-road, opposite Fulham, 
thus proving that there is little or no connection across 
the barrier, which appears to influence the chalk and its 
supply along a line from Deptford to Newbury, in 
Berkshire, there being an area of poor yield along that 
line. To-day, while these a wells still overflow, 
all other wells have fallen considerably in level, and 
generally may be said to have fallen to the level of the 
ge surface of the chalk. Thus in the Bank of England 

e water level must be about 140 ft. below surface, 
though the Bank is not many feet above ordnance datum. 
At Bayswater the level is nearly 200 ft. down, It is 
150 ft. or so in the Strand, and 60 ft. at the Public 
Baths of St. Mary, Newington, S.E., and about the 
same at Lg yr 8. Moreover, many of the 
wells about London have a comparatively poor yield, the 
level when pumping only 2000 gallons per hour falling 


very considerably. The locality of greatest supply in the 
London area is that around the above-named Eathe and 
Messrs. Causton’s new works, where a large yield was 
obtained. But all evidence points to the fact that the 
present numerous wells that are being pumped all over 
the London area are depleting the ‘‘ vast store of under- 
— —. to such an 7 — the a level is 
, and for many years len nearly 12 in. per 
poorer. This is em: Lined by the fact that the water 
level is highest on day morning, use of the many 
umps that do not run between noon on Saturday and 
Monde . This strongly indicates that there can be no 
meen, «1 expectation for ag 4 yields. Further pump- 
ing will only further reduce the water level. There can 
be no material increase in the yield, and it is very doubt- 
ful if so much as 8,000,000 gallons a day is being pum: 
out of all the London artesian bores. It isa | well that 
will yield 6000 gallons per hour, though a few give more ; 
and as no boreholes can now be put down without meeting 


peak | the same reduced water level, we have clear proof that 


the limit of the London been reached, except 
only in the limited area above named, and it is self- 
evident that all further reductions of level are an 
additional risk of sea water influx. Indeed it is a 
matter of surprise that salt has not actually made itself 
more felt, considering the head of the sea above the 
present artesian plane. If the prospects beneath London 
were so good, it is hardly likely that the New River 


Company would bore their away in Hertford- 


be| shire when they could obtain the water in London. 


It is very certain that there is no free flow for the 
water in the chalk to the area beneath London, and 
t+ area can only be supplied by such rain as 
falls upon the chalk ovtcrops to the north and south 
of London. No hydrogeological expert, I venture 
to say, would endorse any scheme to obtain the supply 
of London from the chalk beneath it—a supply 
that must amount to some hundreds of millions of 
= daily. In fact, we see the Thames seriously 
lepleted to supply only a of that demand, and yet 
the Thames drains a much larger area than the chalk 
outcrops of. the London. basin. As regards anything 
below the chalk, we have nothing nearer than the lower 
greensand at about 1000 ft. below surface, and, unfor- 
tunately for stratigraphical uence, the stratum is 
about the nearest point to London at which the lower 
greensand has been found, being Winkfield in Berkshire, 
where we found it at 1234 ft. below surface; and the 
water rose to about 230 ft. above ordnance datum, or 
7 ft. 8 in. above surface, and then only in small quan- 
tity, though sufficient for the intended purpose of a 
domestic supply. 
W. H. Booru. 
Clevedon, West Norwood, February 28, 1901. 





LIGHT LATHES AND SCREW 
MACHINES. 
To THE a _ ENGINEERING. 

S1r,—In your report of the discussion upon my paper 
on hi ht Lathes and Screw Machines,” I observe that 
a remark of mine was incorrectly reported. It reads: 
“He thought that Mr. Wicksteed could scarcely have 
realised what he was saying.” This should have read: 
‘*He thought that Mr. Wicksteed could scarcely have 

ised the full import of what he was saying.” Mr. 
Wicksteed has too extensive a‘ knowledge, and under- 
stands too well what he is talking about for the remark, 

reported, to apply in any se to him. I shall be 
qoentle shila if this correction can be inserted. 

With regard to the letter which sippeared in your 
issue of the 1st inst., addressed’ by Messrs. Humpage, 
Jacques, and Pedersen, respecting their lathe, I may 
mention that, although the lathe could certainly be used 
for other work, it was specially before me as a 
brass finisher’s lathe, and, therefore, was so referred to 
in my paper. é 

T an, Sir, yours faithfully, 
JOHN ASHFORD, 


Head of eens Daviess. 
Northampton Institute, Clerkenwell, London, E.C., 
March 7, 1901 





Tue Frencu Iron TRADE.—The number of furnaces in 
blast in France at the commencement of this year was 
114, while the number of furnaces out of blast at the 
same date was 40. The total of 114 representing the fur- 
naces in blast at the commencement of January, 1901, 
was made up as follows: Eastern district, 65; northern 
district, 14 ; and central, southern, and western districts, 
35. The daily productive capacity of the furnaces in blast 
at the commencement of 1901 was 8770 tons. The corre- 
sponding daily productive oy of the furnaces in 
t at the commencement of 1900 was 8295 tons. 





THE BIRMINGHAM ASSOCIATION OF MécHAnicaL EN- 
GINEERS.—The March monthly meeting of the above 
Association was held on Saturday last, the 2nd inst., ab 
the Strand Hotel. The chair was taken by the President, 
Mr. J. J. Inniss, and there was a attendance of 
members. The following gentlemen were duly elected 
ordinary members: Messrs. P. J. Adams, H. Aughtie, 
G. Lister, and A. Smith. The half-yearly ce- 
sheet was duly passed, after which ib was decided that 
the annual dinner, which was indefinitely poet med on 
account of the death of her late Lonog 4 the Queen, be 
abandoned for this year. Mr. A, Titley, M. Inst. h. I. 
then read an interesting paper upon “The Life and 
Invention of Richard Trevithick,” which was illustrated 
by lantern slides. At its usion a cordial vote of 
thanks was awarded to the lecturer, to which he suitably 





responded, 
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FRENCH SUBMARINE TELEGRAPHY. 


A Bri has been deposited in the French Chambers 
to provide for a lange extension of French submarine 
telegraph lines. e whole outlay proposed by the 
Bill is 9,411,976/., of which 5,778,988/. relates to lines 
in the South Atlantic; 1,674,204/. to lines in the 
Indian Ocean ; 1,538,506/. to lines in the China Seas ; 
and 420,197/, to lines in the Eastern Mediterranean. 
There is a certain vagueness about the proposals, as 
the lines contemplated are only to be constructed as 
resources become available. The object, of course, is 
to secure more direct communication with certain 
French colonies, and also to relieve France from 
any inconvenience which might result from the 
despatch of French telegrams through countries 
with. which she might become at war. It is 
pro to proceed preferentially with four groups 
of lines involving an outlay of 5,189,158/. n 
this amount lines in the South Atlantic figure for 
3,469,330/ ; lines in the Indian Ocean for 93,2961. ; 
lines in the China Seas for 1,206,333/.; and lines in the 
Eastern Mediterranean for 420,197/. The lines con- 
templated in the South Atlantic are from Rochefort to 
Dakar, from Dakar to Buenos Ayres, from Dakar to 
Cotonow, from Cotonow to Libreville, and from Libre- 
ville to Mossamedes. The Indian Ocean lines are from 
Tamatave to St. Denis, and from St. Denis to Batavia. 
In the China Seas it is proposed to establish lines from 
Saigon to Poulo and Condore, from Saigon to Macao, 
from Macaoto Amoy, from Amoy toW ousung, from Wou- 
sung to Port Arthur, from Port Arthur to Taku, from 
Saigon to Pontianak, and from Pontianak to Batavia. 
It is also proposed to establish land lines in Chinese 
territory from Macao to Canton, and from Taku to 
Tientsin. In the Eastern Mediterranean cables are 

roposed to be sunk from Bizerta to Ergastiria, 
4 Ergastiria to Sebastopol, and from Ergastiria to 
Beyrouth. It is also pro to establish land lines 
in Greek territory from Ergastiria to Athens. The 
construction of the following lines is to be deferred 
until theothers are all completed. Fort Dauphin to 
Lourenco Marques, Dakar to Cayenne, Haiphong to 
Kowang, Tcheou and Ouan, Kowang to Tcheou, Ouan, 
and Macao, and Saigon to Manilla. It is proposed to 

rant concessions for the right to work the various 
ines to such companies as may be willing to under- 
take the venture. These companies are to receive 
subventions from the State for a term of ten years to 
the extent of 305,732/. per annum. Subventions 
ranted to previously authorised lines are to be partly 
Seartel to the proposed new lines. French colonies 
are also asked to contribute 46,000/. per annum to the 
subventions, viz., Indo-China, 32,000/. per annum ; 
Madagascar, 4800/. per annum; Réunion, 3200/. per 
annum ; and Tunisia, 6000/. per annum. It is pro- 
posed that the concessions giving the right of working 
should be granted for twenty-five years at the expira- 
tion of which the lines, matériel, &c., would become 
the — of the State. It is also proposed that 
the State should have the right of buying out the 
concessionaires after the expiration of ten years. The 
consideration of the whole subject has been remitted 
to the French Colonial Commission. 





Tue Trrs.—At a meeting of the Tees Conservancy 
Commission at Stockton on Monday, Sir J. W. Pease, 
M.P., iding, it was reported that the Darlington 
Town ncil proposed to seek power to erect additional 
pumping engines at Broken Scar, and that they would be 
ca ie of abstracting from the Tees upwards of 2,000,000 
gallons of water per day. Mr. H. G. Spence said if 

arlington was to be permitted to do this, it would have 
a serious effect upon the upper reaches of the river, which 
were already very shallow. Mr. J. Lowther, M.P., 
pointed out that the Tees Valley Water Board was also 
seeking power to supply water to the Hartlepool district. 
That, he thought, was a more serious matter than the 
proposals of the Darlington Town Council. Mr. Alder- 
man Samuel said the Tees Valley Water Board was per. 
mitted to take 60,000,000 gallons per week out of the 
river; and, when its new reservoir was completed, it 
would have to compensate the river to the extent of 
67,284,000 gallons. After further discussion, it was 
agreed that the secretary should obtain particulars of 
Darlington’s proposals, and take such steps as might be 
thought fit in the interest of the Commission. 


PERSONAL.—Messrs. Johnson and Phillips’ Electric 
Cable Works have opened a west-end dépét for Johnson 
and Phillips’ cables, at 37, King-street, Covent Garden, 
W.C. A large stock of all the standard sizes and quantities 
will be kept ready for immediate delivery.— Messrs. T. S. 
McInnes and Co., Limited, Glasgow, state that owing to 
the increasing demands for their steam engine indicators, 
pressure gauges, and other steam specialities from London 
and the Southof England, they have o an office at 
113, Fenchurch-street, E.C., and have arranged for a 
stock = _~ at ~— eeeeke 1 nag: cal 
matic Too: mpany, o' uette- i 
U.S.A., announce that they have moved their ‘New York 
office from 619, Washington-buildings to Nos. 611, 612, 
613, of the same building, a change which will in man 
cases enable delivery of tools to be made from New Yo 
instead of Chicago.—Messrs. Greaves, Bull, and Lakin, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Decemper, 1900. January, 1901, Fesrvary, 1901, 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and Il. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes, 








cement manufacturers, of Harbury, Warwickshire, | —The firm of Messrs. Rice and Co., hydraulic engineers, 
announce that their business has been converted into a of the Neville Works, Elland-road, Leeds, has been con- 
limited liability company, and that their head office has verted into a private limited liability company, under 
been transferred from Warwick to the Harbury Works, | the style of Messrs. Rice and Oo. (Leeds), Limited, 
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LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 


(For Description, see Page 317.) 


Fig.66. 9 INCH FLAT-TURRET LATHE, WITH COMBINATION CHANGE-GEAR (WARD) 





(see-Fug. 64.) 




















“(. Detarls, see 
Figs 54and51. 
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Fvg.67. DETAILS OF AUTOMATIC TRIP GEAR OF ABOVE LATHE. 
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INDUSTRIAL NOTES. 

In the American Federationist there is an able and 
well-reasoned article on compulsory arbitration in 
labour disputes. The writer shows that there is a 
growing opinion against State interference. The 
unions are more and more revolting against the modern 
socialist theories favouring State regulation and con- 
trol. The writer says that ‘‘ arbitration as a principle 
is opposed by none ;” it is not a case of “*‘ We won’t arbi- 
trate,” but, rather, ‘‘there is nothing to arbitrate 
about.” He declares that this is the attitude of both 
parties, employers and employed alike, and he believes 
in progress through compromise, and explains that 
‘industrial arbitration is commonly meant as simply a 
means of enabling the parties in dispute to settle their 
differences, the equity of their dispute being made sub- 
servient to material considerations.” He goes on to 
say that ‘‘ methods of arbitration are only incidental 
and secondary ;” a discussion of the equity of the 
matter alone ‘‘ would be fruitless, unless the causes of 
industrial disturbances were also inquired into.” The 





means of settlement suggest themselves when the occa- 
sion requires, ‘‘ The strong reason offered to justify 
State interference in labour disputes is,” the writer 
says, “that the interests of society are at all times 
greater than the interests of the combatants.” To 
this he replies that, if it be so, ‘‘ then society should 
be interested in preventing the inequalities which cause 
the upheavals.” The article is not a tirade against 
arbitration, nor an insistance in favour of strikes ; it 
rather shows that when the forces are evenly matched 
the path to conciliation or arbitration is more easy by 
rearon of the fact that some compromise is regarded 
as a convenient mode of ending a contest which, if 
pursued to the bitter end, would only result in disaster 
to all concerned. 

In an article on International Trade Unionism, the 
writer refers to the fraternisation between the French 
workmen and the London trade unionists, on the occa- 
sion of a visit of French workmen to the Exhibition at 
South Kensington, in 1862, and to the formation of 
the International Working Men’s Association in 1864. 


Derais OF 9-IncH Fiat Turret (WarD.) 


(Plan oF Fig 67.) 












































He is not quite accurate as to the origin of, and the 
causes that led up to the establishment of that once 
famous Association. It was an address of the Nea- 
politan workmen to British trade unionists in 1861, 
replied to by the London Trades Council in that year, 
which led to the further movement for an organised 
body representing international industry. He is, how- 
ever, generally accurate as to the basis of the new 
organisation, namely, (1) that the working classes must 
be a by their own efforts ; (2) that the sub- 
jection of labour to capital is the cause of servitude ; 
3) that all previous efforts for emancipation had failed 
for want of union among the workers, There was no 
note of State regulation in these declarations ; the 
idea was to uplift labour by individual exertion and 
mutual help, the latter, of course, by and through 
labour organisations. It was not until 1867, at the 
Lausanne Congress that the modern Socialism was 
advocated, and property, as such, was attacked. 








The Miners’ Eight Hours Bill was carried on Wed- 
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nesday in last week (February 27) by a majority of 13. 
On the last occasion the majority was 24—for, 175; 
against, 199. This time the numbers were—for, 212 ; 
against, 199; majority, 13. It is singular that what 
was the majority against in 1900—namely, 199—was 
exactly the minority against this year. The miners of 
Durham and Northumberland were represented in the 
debate by Mr. Charles Fenwick, and his speech is re- 
garded as the best on the occasion. Sir James Joicey 
spoke for the mineowners of those counties. Mr. 
Atherley Jones, also a Durham representative, spoke 
in favour of the Bill. The reasons for and against were 
various. Some thought that the output would be les- 
sened enormously by from 20,000,000 to 40,000,000 
tonsa year. Others that the lessened output would be 
only some 10,000,000 tons a year. Some said that 
the extra cost would be enormous, and the price 
correspondingly high; others that the extra cost 
would not exceed 6d. per ton. But, Mr. Fenwick 
urged, even 3d. extra per ton would be disastrous 
to the northern coal-mining industry. Some urged 
that the shorter day would diminish accidents ; 
others said that the ‘‘ quicker pick” would increase 
them. The question of boy labour came into the argu- 
ment, shorter hours for men meaning longer hours for 
boys to clear the workings. In fact, the views were 
so divergent that no one could not make up his mind 
from the debate alone as to which way to vote. At 
the last inquiry it was found that the accidents were 
more numerous in the first two hours than in the 
last two. But the explanation might be that, at 
starting, gas had accumulated, while later on the 
gas had escaped, or had been conducted away. The 
argument on this point is not very conclusive. 

The crux of the question was scarcely touched in 
the debate on the second reading of the Bill—the 
desirability of State regulation. Is it better to regu- 
late by mutual consent, or by strikes, in the first 
instance, if necessary, or by the hard-and-fast lines 
of statutory law? In the first case the parties con- 
cerned can, by mutual arrangement, vary the con- 
ditions if need be; in the other case they cannot. 
The force of law must be upheld by the adminis- 
trative force behind the law, and the Courts would 
have to decide upon the penalty. A man may 
be quite in favour of the shorter hours, but be 
ange to the methods of enforcing the legalised limit. 

hat the shorter day can be worked at a profit, is 
proven by the two counties which oppose Parlia- 
mentary restriction. The real question, therefore, is 
whether the eight hours shall be conceded without 
legislative interference, or whether the latter shall be 
invoked. 

The French Government have decided to introduce 
a Bill to establish an eight-hours day for underground 
workers in mines, and also to compel minowners to 
contribute to the old-age pension fund. The Minister 
declared, however, that eS could not undertake to 
legislate as to a minimum wage. The Socialist 
members of the Chamber of Deputies are delighted 
with the Premier’s decision. 





The March number of the Ironworkers’ Journal 
reports at length the annual meeting of the Board of 
Conciliation and Arbitration for the Manufactured 
Tron and Steel Trade of the North of England, 
recently held at Newcastle. The number of works 
connected with the Board is at present twelve, owned 
by nine firms. This is one less than previously, owing 
to the closing of the Spennymoor Works of Sir Theo- 
dore Fry and Co., Limited. The number of operatives 
subscribing is close upon 5000, less by 170 than for- 
merly, owing to the closing of the above-named works. 
The income of the Board during the year, inclusive of 
the balance in hand, was 1433/. 63. 7d. The expendi- 
ture was 822/. 12s. 10d., leaving a balance in hand of 
610/. 13s. 9d., or 245/. 12s. 8d. more than the balance 
of last year. During the last twelve months not a 
single dispute had to be dealt with. The Standing 
Committee have had formal meetings, but no busi- 
ness of a contentious kind. This is unprecedented 
in -the history of the Board. The working of the 
sliding scale for the six months ending December 31 
was in effect as follows: During the two months 
ending August 31, the average selling price of material 
was Si. 2s, 4d. per ton—ne change in wages; 
October 31, 82. 5s. lld. per tun—2) per cent. ad- 
vance in wages; December 31, 8/. 5s. 2d. per ton— 
no chavge in wages. Steelworkers’ wages ad- 
vanced 24 per cent. at the beginning of October, 
and 24 per cent. from the end of February of this 
year. The Standing Committee congratulated the 
Board upon the successful operations of the year, due 
in some measure to the prosperity in the iron and 
steel trades, but more to the educational influence of 
the Board in promoting a spirit of conciliation, which 
spirit has adjusted differences without even requiring 
the aid of the Standing Committee. The chief speeches 
at the annual meeting were by the President, an em- 
ployer, and one of the secretaries on behalf of the 
men. 


Operatives states that the returns from the different 
branches of the union describe trade as being fair. It 
is usual, however, at this season of the year to ex- 

ct it to be flourishing; this year it is not so, and 
com the tone of the market it is not likely to be in 
such a state for some time to come. Political 
and other causes are assigned for this, one reason 
being increased taxation on account of the war in 
South Africa and the operations in China. Disputes 
during the past month were infrequent, but some of 
them are described as irritating, owing to the action 
of men or employers. 





The position of the engineering trades throughout 
Lancashire varies somewhat, and the reports differ. 
Insome quarters a slight improvement in the weight 
of new orders is reported, and in some special branches 
activity is well maintained, there being no falling-off 
so far in the weight of new work coming forward. 
Still, speaking generally, the complaint is that the 
forward prospects are not satisfactory, and that in 
most departments orders are running out more rapidly 
than they are being replaced. This does not apply to 
electrical engineering, locomotive building, railway 
work, ordnance work or other war material, boiler- 
making, nor iron-moulding. In the textile machine 
making industry, trade is very slack in most districts, 
and in the machine tool branches there is less pressure 
of work. On the whole there is not very much to 
complain of as regards employment, though there is a 
slight increase in the proportion of unemployed. In 
the iron trade only moderate business is reported, 
but consumers seem to have come to the conclusion 
that prices have now about reached the minimum. 
When this is realised more active buying is antici- 
_ as the majority of users have very little to fall 

ack upon. 





In the Wolverhampton district business continues 
slow in the iron and steel trades, and the little busi- 
ness done is declared to be at unremunerative prices 
—the why or the wherefore is not very clear, for the 
prices of raw material have gone down, and wages 
are reduced, even fuel is somewhat lower than it was. 
There have been numerous inquiries for export, for 
roofing sheets, hoops, and railway material, but it 
is said that the high price of fuel prevents the ac- 
ceptance of contracts by producers on the terms 
offered. Marked bar makers continue to be fairly 
well employed on Government contracts, they alone 
being able to maintain their rates. Steel also has 
been in better inquiry. The engineering and allied 
trades, inclusive of the several engineering branches, 
pattern-makers, ironfounders, oilermakers, tank- 
makers, bridge and girder constructors, and workers in 
the railway sheds continue to be fairly employed ; this 
is also the case in many of the hardware industries, 
especially those, as a rule, of the heavier kind. Cases 
of actual depression are rare. 





In the Birmingham district a better tone has been 
manifest. There have been enlarged inquiries, and 
more buying in the iron and steel trades. A moderate 
demand for best bars is reported, but the high standard 
rates check any large business. Manufacturers de- 
clare that it is impossible to make further concessions 
so long as the cost of production is so great. The 
supply of pig iron has been reduced by closing some of 
the furnaces; but itis said that this has not affected 
quotations. A better inquiry is reported for steel, 
but foreign competition has been able to keep down 
prices. he iron, steel, and other metal-using in- 
dustries are, on the whole, fairly employed. There 
is slackness in some branches, bat actual depression 
is exceptional. This description also applies to works 
in the outlying towns and districts adjacent to Bir- 
mipngham. 





Near the close of last week a dispute arose at 
Messrs. W. Gray and Co.’s shipbuilding yard at West 
Hartlepool over the payment of a squad of riveters for 
special work on a new steamer. Some 500 men were 
involved in the dispute, but between 2000 and 3000 
are affected. The employers offer to submit the case 
to arbitration. 





The Welsh Tinplate Manufacturers’ Association 
have resolved, owing to the continued depression in 
trade, to terminate the 1874 wages’ list, and to formu- 
late a new list or scale of wages upon present 

rices. There have been many disputes in this 
werd of industry of late years, and employment has 
been bad for a considerable time. 


A number of Russian workmen employed at the 
Glasgow Exhibition buildings struck work last week, 
on the grounds that their wages are paid to their 
wives in Russia, that there is an enormous amount 
deducted as taxes, that the food and lodging in 
Glasgow is bad, and that they get water instead of 
tea. They demand an advance of 4/. per month to 
enable them to live decently in Glasgow. The men 





The report of the National Union of Boot and Shoe 


are employed in the Russian Section by Russian 





employers, and the strike has not affected or interfered 
with the general work of the Exhibition, which is 
progressing satisfactorily. 





Labour questions have been kept prominently before 
the working-class voters during the County Council 
election campaign which ended on Saturday last. 
The points urged are fair wages, shorter hours, and 
direct employment. But, publicly, the housing of 
the working classes claimed a first place. This 
matter evokes more «ge oe 4 than some of the trade 
union questions, and was therefore the most pro- 
minent, both in election addresses and in speeches. 
‘*Ousting the contractor” was discreetly kept in the 
background in nearly all the constituencies, as was 
also the eight-hours day. Party politics entered more 
largely into the contest than on the last occasion, 
although in some districts party questions were 
taboo It will be disastrous to London government 
if the election contests are conducted on party political 
lines, or on trade union lines; what is wanted is 
efficient government and administration for the 
benefit of the Metropolis for all sections of the rate- 
paying community. 





The dockers’ strike at Marseilles is on an ambitious 
scale, in so far as its objects are concerned. Work 
has been greatly interrupted, several steamers laden 
with cargoes of early fruit, &c., have been unable to 
land their cargoes. One steamer—the General Chanzy 
—which arrived from Algiers with 4000 cases of fruit, 
had to discharge her cargo at St. Louis-du- Rhone. 
Some 180 men have been kept at work at the Mes- 
sageries Maritimes Company’s wharves so far. The 
men on strike have conducted themselves quietly, but 
the authorities are on the alert in case of disturbances. 
The demands of the men, as formulated by the Execu- 
tive Strike Committee, include 19 items, the most 
important being the following: (1) An eight-hours day ; 
(2) Abolition of all overtime ; (3) Discontinuance of 
work for the two hours—noon till 2 o’clock ; (4) Aboli- 
tion of night work on Sundays and holidays ; (5) The 
day wages to be fixed at 10 francs; (6) Youths to be 
paid at the same rates as men. Other articles pro- 
vide for better conditions for labour generally. The 
programme is a long one, and is being supported by 
the General Dockers’ Union throughout France. 





The miners of Fife and Kinross, in a vote, have 
agreed to the reduction of 25 per cent. in wages, by a 
majority of 1560. The votes were for the reduction, 
3865 ; for a strike, 2305. One large district agreed 
unanimously in favour of accepting the reduction. 

Strike riots are reported to have taken place at 
Palermo, by the dockers chiefly, as a protest against 
the changes in the law relating to the mercantile 
marine bounties, which changes, the men allege, will 
prevent the opening of a new shipyard at Palermo, 
and will cause scarcity of work in other places, in 
many ways. The troops had to be called out to quell 
the disturbances. Much property was damaged, and 
some persons were part before quiet was restored. 
Certain promises made by the Government helped to 
restore order. 





The lock-out of brickmakers, which has already 
lasted 18 weeks, continues. In the first instance the 
masters wanted to reduce the men’s wages for the 
winter months; the men resisted, and were locked 
out. The employers now demand a reduction of 4d. 
per 1000 for brickmaking; this the men refuse to 
agree to. 





The Waiters’ Union have put forward an impossible 
demand—namely, that licences shall be refused to all 
hotels, restaurants, and other places, unless the 
waiters are paid trade union rates of wages, and are 
otherwise bettered in their conditions of employment. 
It is doubtful whether foreign waiters i agree to 
the abolition of tips, for they not only live, but thrive 
upon the — Whether English waiters are 
equally satisfied is quite another question. 





Tue Exxcrric Licut 1x CANADA.—In 1891 there were 
80 electric light producing establishments in Canada ; 
in 1897 the total had grown to 187, and last year it was 
further carried to 297. The number of lamps lighted 
by electricity in Ontario in 1900 was 418,573 as compared 
with 201,955 in 1897. The number of electric lamps in 
the province of Quebec last year increased from 185,892 
in 1897 to 235,322 in 1900. The number of gas works 
in — in 1891 was 49; in 1900, the total had fallen 
to 43. 





ELECTRICITY FOR WoRKMEN’sS Hovses.—In connection 
with Vickerstown on Walney Island, Barrow, which is 
being built by Messrs. Vickers, Son, and Maxim, and 
where over 1000 houses are being erected for the work- 
men employed at the shipyard, an application has been 
made to light the whole of the houses and streets by 
electricity. The Town Council has decided to carry out 
the work at a cost of 12,000/., and will apply to the Local 





Government Board for power to borrow that sum. 
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LIGHT LATHES AND SCREW MACHINES.* 
By Mr. JoHN AsHrorp, Associate Member, of London. 
(Continued from page 283.) 


THE lead given by Jones and Lamson has been followed 
directly by Ward, the latter design having some impor- 





: SINCH CAPSTAN LATHE (WARD). 
.69. TURRET WITH RACK AND PINION MOTION. 


change mechanism already described. The automatic 
traverse is by a lead-screw that may receive forty different 
speeds relative to the spindle. 

For the sake of the working of the automatic trip-gear, 
the connection of the saddle to the lead-screw is made by 
a half-nut A (Fig. 68) mounted within the saddle apron. 
Springs B B are provided, the continued tendency of which 
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tant improvements (see Fig. 64, 
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67 4, e 303, and Figs. 66, | is to withdraw the half-nut away from the screw ; but, 

, and 68, page 315), the chief of which is the feed- the movement causing it to mesh with the screw is ob- 

P ee tained by a small crank C connected with a handle D at 

Kaper read before the Institution of Mechanical > apron front. The stop-motion and trip-gear resemble 
; - | the 


trip-leve: E (Fig. 67) is moved by the stop-triggers F, 
which cause it to disen a catch at G = the spindle 
connected with the release-nut A. Thus, when the 
handle D is raised, the small crank C lifts the half-nut A, 
engaging it with the lead-screw, and the trip-lever E 
engages with the catch upon the spindle between the 
handle and crank, holding the nut engaged and the 
springs in tension. 

A small turret is illustrated in Fig. 69 annexed. The 
elevation shows the locating bolt and trigger, and the 
plan shows the automatic rotating device. It will be 
noted that there is only one stop for all tools in this de- 
sign. 

The Swedish Universal Turret Lathe has the turret 
rotating about a horizontal axis, which is mounted upon 
a cross-slide. The design is reproduced in Fig. 65, e 
303, and Figs. 70 and 71, page 318. With this turret there 
are independent stops for each tool brought into position 
automatically by the same movement which rotates the 
turret. Details of the rotating and locking mechanism 
are shown in Fig. 71. 

A — ae — At is shown “" Fig. *, 
page 319; and Fig. 77, page 322. e turret is hexagona 
that tool-holders may be bolted upon the flats, the cutting 
tools coming close to the turret face, so that there may be 
littleoverhang. The bar being turned may pass through 
the hollow turret, and the possible length is thereby in- 
creased. The turret is directly mounted upon a saddle 
which traverses along the lathe bed. The location bolt 
comes immediately below the flat of the turret carrying 
the tool in action. To the front of the saddle an apron is 
fitted containing the mechanism for automatic traverse. 

A neat detail is the automatic trip gear which stops 
the traverse for each tool independently at such place as is 
required. It consists of six bars A A laid in the bed, a 
piece — cut out near their ends at B, and mounted upon 
a cross-rod C within the turret are six triggers D. Five 
of these triggers are always out of action, as only the one 
corresponding to the cutting tool is free to trip the 
traverse. 

In the sectional elevation a small rod E may be seen to 
be —— in a hole drilied through the saddle, its lower 
end resting upon the trigger. Its length is so adjusted 
that, when the flat bottom of the turret is over the hole, 
the small rod keeps the trigger out of action. Each 
trigger is provided with such a rod as this, and in the 
bottom of the turret suitably situated are shallow 
recesses F F, so that when one of them comes over a 
small rod E, it leaves the trigger free to engage with the 
catch B in the stop-rod. The automatic traversing motion 
is given to the saddle from a traverse rod by worm gear- 
ing. The worm is carried in a tumbler G, which has an 
arm projecting upwards inside the apron at H, and upon 
its top there is a —— piece I that engages with a 
catch J on the cross-rod C. It will be seen that upon 
either of the triggers engaging a stop-rod, the cross-rod C 
is arrested, releasing the projecting piece I, thus allowing 
the tumbler carrying the worm to drop out of action. 

The Cross-Turret Lathe shown in Fig. 76, e 319, and 
Fig. 78, page 322, has many novel points, the chief of 
which is the method of mounting the turret. Ib will be 
seen that the part of the lathe bed supporting the turret 
saddle is set back out of the line of the spindle centre, so 
allowing all metal cuttings to fall clear of the ways. The 
stops are carried by a plate at the rear, which rotates 
with the turret, to bring the stops into position as the 
corresponding tools come into action. The rotation is 
effected by a rack that drops into pear with a spurwheel 
mounted upon the turret spindle when the locking gear is 
withdrawn. The worst feature about this turret is that the 
cutting pressure is wholly sustained by the locating pin. 
Inclined Turret Lathes have been designed for working 
upon large castings. Each of these are new tools, in 
which the details of design seem to comply with all of the 
requirements of turret lathes — paragraph (0), 
which does not apply to this type of machine. 

The work usually turned upon these machines often 
necessitates the use of long overhanging tools, such as 
boring-bars, reamers, &c. The turret is therefore set over 
into an inclined position that these long tools may clear 
other parts of the machine. The one illustrated with details 
by Figs. 72, 73, and 74 on page 318, and Figs. 34 and 35 on 
page 268 ante, is a good example of the type. The head- 
stock is provided with double friction back gear, giving 
nine different speeds of spindle with one speed of counter- 
shaft. The chasing screw receives its motion from the 
train of gears illustrated in Fig. 34, 268 ante. There 
are two turrets, the main one, which is inclined and is 
carried upon a special saddle, is more especially intended to 
do the internal work upon castings, while the second turret, 
with four tool places, works upon the exterior of the casting. 
The automatic traverse for both these turrets is obtained 
from a splined shaft, which will be seen in Fig. 72, 
page 318, below the chasing screw. The mechanism for 
giving the traverse to the second turret is shown within 
the apron, Fig. 73. There are two tumblers, each with 
a pair of —— and a worm, swivelled about the 
splined shaft, with handles protruding beneath the apron 
to the front. By lifting one of these handles, either the 
longitudinal or the cross automatic-traverse is put into 
action. When the automatic -— (see the right-hand 
side of Fig. 73) engage the stop-rod, the retaining tri 
which holds the tumbler in place is released, allowing the 
tumbler to drop out of action. The mechanism for the 
inclined turret is within the apron illustrated in Fig. 74, 
and is similar in construction to that above mentioned. 
The trip for this turret is similar to that illustrated 
in Fig. 77, 322. A three- gear is shown in 
Fig. 35, page 288 ante, by which the splined shaft can be 
given three speeds for each position of the belt on the 
speed cone at the end of the spindle, thus nine speeds 
of tool traverse may be given. 





**Hartness” arrangement already described. The 


Turret Traverse,—Paragraph (m) requires that provi- 
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LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 
(For Description, see Page 317.) 
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Fic. 72. Hexacon Turret Latne (Hersert No. 6). 
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sion should be made for both quick and steady motions. 
For light turrets a lever or a rack-and-pinion motion, with 
capstan handles, may be satisfactory ; but, when getting 
to heavier work, some other means of traversing the 
turret must be introduced. For this purpose the worm 
gearing in Fig. 79 (page 322) is very useful when applied 
to heavier types of turrets that have hand traverse, as it 
enables a steady motion to be given. For still heavier 
machines, power-operated traversing gear—such as those 
described—becomes a necessity, together with some form 
of automatic tripping mechanism. It is rarely, however, 
that we find a quick motion traversing gear introduced 
for the purpose of changing the tool positions. 

Cross Slide.—With regard to the requirements of para- 
graph (n), the cross slide referred to is of simple construc- 
tion, suitable for the lighter types of turret lathes, in 
which all screwing may be done with dies, and the forming 
operations are simple. 

When, however, the cross slide is intended to act 
as a chasing saddle, its construction must be modified 
and its length made greater. The chasing saddle, illus- 
trated in Figs. 80, 81, and 82, page 322, is fitted by 
Ward to their 9-in. capstan lathe. It will be seen to 
have a chasing nut of simple form detailed in Fig. 82. 
There is an interesting trip motion for automatically 
checking the power cross-traverse. A train of gears, 
shown in Fig. 80, terminates at the spur-gear A, which 
rides loosely on the cross-traverse screw. A sleeve B is 
also fitted to the same ecrew, but a feather key prevents 
its rotation. The end of this sleeve is formed into a 
claw-clutch so that it may mesh with claws upon the 
side of the spurwheel A, and there is a spring placed 
between the two, tending to keep them separated. When 
it is required to put the cross-traverse into action, the 
handle é is raised ; this, through the medium of a short 
spindle and crank D, causes the sleeve B to slide along 
and make the claw-clutch engage. To retain this in posi- 
tion, there is a lever E with a hooked end which catches 
into a notch upon an enlarged portion of the spindle D. 
To throw the cross-traverse out of action, an adjustable 
stop F engages the lever E, lifting the hooked end and 
allowing the spring to put the clutch out of gear. 

The cross-slide illustrated in Fig. 83, page 317, hasa 
special device for simultaneously withdrawing the chaser 
and the half-nut. Ib will be observed that the half-nut is 
attached to a cast piece A, which, while stiffly attached to 
the saddle, is free to slide in a direction to and from the 
acrew. A bracket uponits upper part embraces the cross- 
traverse screw. A small vertical spindle B has an 
eccentric at its upper end (see also plan) and a handle C 
at its lower extremity. According to the way in which 
the handle is moved the cast piece A may be caused to 
slide to or from the lathe bed, carrying with it both the 
half-nut and the cross-traverse screw. Thus the special 
requirement of paragraph (e) is fulfilled. 

Leader Screws.—Paragraph (0) refers particularly to 
brass-working turret lathes for making such things as brass 
fittings, upon which much screwing has to be done. The 
practice in the past has largely been to provide a rocker- 
shaft at the back, with a chasing arm; the traverse of 
which is derived from ashort leader screw on the tail end 
of the spindle ; but the threads so produced often vary 
considerably in size, — to the spring of the arm. 

Dies are often out of the question, on account of the 
weakness of the material worked, therefore, it seems to be 
the best practice to use a chasing saddle with leader screw 
in a suitable position for a release nut to mesh with it. 
By using different screws for the various pitches, the wear 
will be distributed over a number of screws ; and, more- 
over, the screws being short, they are not very expensive 
to replace when worn. This is the practice of several 
firms making turret lathes for this class of work. 


(Zo be continued.) 








POWER AND LIGHT FOR THE MACHINE 
SHOP AND FOUNDRY.* 
By Forrest R. Jones, Worcester, Mass. 
(Concluded from page 288.) 

Such machinery as lathes, drill presses, shapers, mill- 
ing machines, slotters, and gear cutters do not ordinarily 
need to be driven at a speed that is even very uniform. 
Variation of speed on each side of the normal is allowable 
to a considerable extent ia many cases, provided the 
variation is not a jerky one, such as often comes on line 
shafting used to drive heavy planers. A third circuit, 
primarily intended for driving machinery of this class, 
needs to be installed. ‘This may be conveniently referred 
to as a ‘* machine-tool circuit,” 

Whether an iron-working planer may be placed upon 
the machine-tool circuit depends largely upon the size of 
the planer. The heavier machines, on account of the 
great momentary demands they frequently make for 
power, would be apt to produce audden and considerable 
variations of pressure in the machine-tool circuit. Better 
general operation of the entire p/ant can be obtained by 
placing them on the crane circuit. The smaller planers 
can safely be placed upon the machine-tool circuit, thus 
obtaining more uniform motor speed for driving them, 
while not materially affecting the pressure in the latter 
circuit. 

The pressure on the machine-tool circuit would remain 
constant enough to operate constant pressure arc lamps 
with perfect satisfaction. Such lamps, therefore, may 

anywhere upon either the machine-tool circuit or 
the lighting circuit, and possibly upon some parts of the 
crane circuit where the fiuctuation of pressure is a mini- 
mum for that circuit. Incandescent lights can, of course, 
* Paper read before the American Society of Mechanical 
Engineers. 











be placed upon any of the circuits. The pressure in the they can be 
machine-tool circuit should be sufficiently constant to in- | tions to the 


rouped together and still perform their func- 
b advantage, then unquestionably the best 


sure a brilliancy uniform enough for many places in which method of driving is to use, within the limits of conve- 


an incandescent lamp is put. 
Certain classes of machine tools, of which the emery 
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nient arrangement, as large a motor as ible. 
The installation of small hoists suitable for serving 


grinder for finishing-reamers, mandrels, and accurately- | machine tools when the work handled is generally too 
formed machine parts, require a very constant speed for | large for one man to put in place, is one of the improve- 


the production of well- 


e pieces. A jerky speed, as of | ments in the modern machine shop which has worked 


a line shaft forming part of a system on which are heavy | much benefit and saved much time. When the work to 
metal-working planers, causes the grinding wheel to cut be lifted varies in weight from 75 lb. to 500 lb., it is be- 


deeply into the work in some places, thus making a well- | lieved that the pneumatic hoist is 
ower for light machines of | purpose. 


finished product impossible. 
this type may be taken from the lighting circuit without 
detriment to its constant pressure. Desk fans, and even 
larger ones, can also be connected to the lighting circuit 
without harm. 

On account of the great variation in the amount of power 
demanded by cranes and other classes of machinery 
already mentioned, it was doubted whether all the circuits 
pemnty J out through the works could be connected to the 
same bus bars in the power-house without causing a 
fluctuation of 
affect sty ly the constant brilliancy of the incan- 
descent lamps placed in locations where the most steady 
light would be required. Just what would be the effect 
could not be p etermined. For this reason it was 
decided that the switchboard should be so made and the 
generating machinery so divided into units that, if the 
amount of fluctuation caused in the incandescent lights 
should be too great when feeding all circuits from the same 
bus-bars, the crane and heavy planer circuit could be 
thrown on to one generator, and the other machinery and 
lights fed by another generator. If, as was hardly sup- 

would be the case even with this arrangement, the 
incandescent lamps should not burn steadily enough, 
there would still remain the expedient of a separate gene- 
rating unit for the lighting circuit. The supposition was 
that, even though such a separate lighting unit might be 
necessary at the times when the cranes would be per- 
forming their heaviest duty, which is while running off a 
heat in the foundry, there might be other considerable 
periods of time when the demands by the cranes would 
not be sufficient to affect the lights appreciably, even 
though all were operated from the same aokann Such 
being the case, the lighting unit would have to be 
operated a small part of the time. 

It seems advisable to instal at least two generating 
units exactly alike, and to have one small unit which 
might be used for furnishing the current to run one or 
two machine tools, or even a small electric hoist or 
elevator, when there might be a demand for such ser- 
vice on account of making repairs, or operating some 
one or two machines on holidays, or in case of a 
breakdown. Such a unit to be driven independently of 
the main power plant, so that, even though the fires 
might be dead under the boilers, this extra unit could be 
operated. A unit consisting of a small generator driven 
by a water-wheel, or by a Re or gasoline engine, would 
answer such a purpose. Two large units, running in 
a for carrying the bulk of the load, or separately 

or dividing it between them in case the cranes and heavy 

planers would have to be driven separately from the other 
machinery, would give a desirable division of the power 
units for night work, and when operating only a part of 
the plant. This would give an wr for repairing 
the generating units without hindering the running of 
the entire establishment. Direct-connected units were 
selected as most suitable. While it is not believed that 
great multiplicity of generating units is desirable, it is 
——. certainly better to have at least two main units 
for the reason already stated. 

A motor generator was decided upon as the best appa- 
ratus for balancing the two sides of the three-wire circuit. 
In a plant where the instalment of electrical machinery 
for power transmission goes on gradually, the motor 
generator may be made of an ordinary commercial motor 
and generator. When the demand upon them becomes 
too great for their capacity, they may be replaced by 
larger machines and used for motors in some part of the 
establishment. It was not thought that a storage battery 
would be as satisfactory for balancing the system as the 
motor generator. 

The question of individual driving, or group driving, 
of the machine-tools naturally came up. The solution 
depended almost wholly upon the ability of arranging 
the tcols for group driving, or the necessity of drivin 
some individually on account of the location each shoul 
occupy in order that it might perform its special functions 
to the best advantage. As to what would be the most 
efticient limit for the smallness of motors for driving did 
not once come up. And the writer has been led to 
believe, by close examination of these two plants and the 


more general observations of many others, that, except mad 


for very light machinery, there is seldom any need of 
considering which would be the most efficient method of 
driving—group or individual, or what would be the 
smallest size of motor to be used for groups, the limit of 
subdivision being based upon considerations of efficient 
power transmission. Convenience of operation and the 
methods of securing the greatest amount of output from 
operating machinery are of so much greater moment in 
most cases than economy of driving in pounds of coal 
saved that the latter sinks into ‘insignificance in com- 
parison with the former. Where it is desirable to have 
a machine driven at a variable speed of such a nature that 
it can be obtained only by a corresponding variation of 
speed in the source of its power, then, in the general 
case, it is undoubtedly better to drive that machine indi- 
vidually by a variable speed motor, whatever the amount 
of power required for driving it. On the contrary, if 
there area number of machines whose speed regulation 
can be satisfactorily secured through the ordinary me- 
chanical connection with a uniformly ro‘ating shafc, aud 


a great enough at the bus bars to | 





merally best for the 
To be of most service it should always be avail- 
able; therefore, one hoist can serve only a small number of 
machines at most. This being the case, there is no objec- 
tion to having it attached to the feeder pipeline by a hos3 
of only sufficient length to allow it to reach the machines 
lying in its field of operation. The cheapness and sim- 
plicity of the pneumatic hoist, as compared with the elec- 
tric or any other form suitable for the purpose, are so 
strongly in its favour that it seems to have no competitor 
in this particular field. The air compressor for serving 
such a hoist is probably best electrically driven when of not 
too great capacity, but if the size must be large, a steam 
compressor forming a unit in itself seems best, it being 
assumed that water power is not available. 

The conveying of materials and machinery from build- 
ing to building and through the yards of a large estab- 
lishment must needs be done, if done expeditiously, by 
some form of industrial railway. The form of locomo- 
tive most suitable for this purpose is not easy to decide 
upon. The horse hardly enters into consideration, and 
men are too expensive for the purpose. On account 
of the necessity of running through shops contain- 
ing finished product and valuable machines, a steam 
locomotive cannot be used on account of the deleterious 
fumes thrown out, not to mention the fire risk. The 
compressed air locomotive appears to have proved more 
expensive than the electric for such purpose, and the 
choice seems to be guided towards the latter. Current 
can be furnished for the electric locomotive most con- 
veniently and economically by the overhead trolley system 
outside of the buildings and wherever else trolley wires 
can be erected. In most places inside the buildings, how- 
ever, the trolley cannot be used, so some other means 
must be obtained for furnishing current to the locomo- 
tive. There seem to be two methods that merit conside- 
ration, namely, by the storage battery and by the contact 
system of a shoe underneath the locomotive rubbing 
against contact points placed alongside or between the 
tracks. The writer is in doubt as to which would be the 
more suitable. The storage battery has the advantage 
that, with it, the locomotive can be run to any part of the 
track connected with the establishment, even though 
trolley wires have not been erected, and that it can S 
operated when the electrical circuits have no current in 
them and when the plant is otherwise shut down. The 
period of time during which the locomotive can be ope- 
rated under these conditions is limited to the capacity of 
output of the storage battery, of course. The exorbitant 
price demanded for the storage cell makes the cost of 
installation heavy, and because the battery itself is liable 
to rapid deterioration in the hands of such persons as are 
generally put in charge of it in the machine shop, are 
points very strongly against it. The underneath contact 
system has been successfully operated for years in some 
plants, and new and — improvements have re- 
cently been made in it. It is believed to be, so far as its 
"een operation is concerned, by far the most satis- 

actory system that can be used inside the buildings. 

While not positively informed upon the cost, it is be- 
lieved that the expense of installation where there is a 

eat amount of track inside the buildings might be quite 
arge. The electric locomotive of each of the above 
types could, of course, be satisfactorily operated on a 
220-volt electric system. 

While watching the operations of electric travelling 
cranes, frequently when in the cage with the operator, 
the writer has always been impressed with the need of 
fewer levers for controlling the different motions. In a 
travelling crane with a single hoist, there are three con- 
trollers, each with its individual lever ; one for the motion 
of the bridge along the stationary track on which the 
entire crane runs, one for the traverse of the trolley 
across the bridge, and a third for hoisting and lowering 
a load. If the crane has an auxiliary hoist, which is 
very common in practice where two are needed, then a 
fourth controller and lever are added. On account of the 
necessity of quickly grasping and moving one lever after 
another, the operator is apt to move them more quickly 


' and further than is necessary, thus throwing on a sudden 





heavy current, which strains and racks the machinery. 
This is the usual occurrence when quick time must be 


e. 
It would not be a difficult or expensive task to have, 
for a single-hoist travelling crane, one lever to control 
any one of the three motions, and another to control the 
remaining two motions. One lever could control the 
bridge travel and the other both the hoisting and trolley 
traverse, the hoisting by moving the lever in a vertical 
plane, and the trolley traverse by moving it , -cornggnanns F 
A combination of these two motions of this lever would 
control both the hoist and traverse at the same instant. 
For a crane — a main and an auxiliary hoist, each 
of two levers could control two motions. One could 
control the main hoist and traverse, and the other the 
auxiliary hoist and bridge travel. By such a method of 
two-lever control the saving of time and machinery would 
amply repay the extra expenditure necessary for suitably 
arranged controller levers, the additional cost of which 
need not be very great. d 
Indicator cards were taken from the five engines fur- 
nishing power for ths mechanical driving system of one 
of the plants. These cards were taken at the time 
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when the load upon each engine was at the maxi- 
mum value that it was found to reach during a period 
of half an hour to an hour. The ag; indicated 
power for mechanical driving thus obtained amounted 
to something over 500 horse- power. Cards were 
taken from the same engines in order to find the power 
necessary to drive the line-shafting, countershafts, 
jackshafts, and all other apparatus which ordinarily 
ran when no operating machine or crane was at work. It 
was found that this frictional horse-power was consider- 
ably over one-third of the amount found by taking the 
maximum for each engine, as stated above, when operating 
the machinery. Cards taken covering a considerable 
period of time show that in each case the power required 
of the engine was much less as an average from morning 
till night than obtained for the maximum load. While 
no actual calculations were made to determine the ratio 
of the frictional horse-power to that for this average 
load, it was very clearly shown that the indicated horse- 
power of the engine for average load was only about twice 
that for friction. Each engine drove its own system 
independently of the other engines. Other engines were 
used for gene:ating currents for the electric cranes and a 
few electrically-driven machines and sections of line 
shafting. 

While the results of tests upon several electric motors 
convinced the writer that as high a degree of economy 
as is often set forth for such machinery could probably 
not be obtained in a commercial machine built to with- 
stand heavy loads and rough service, he was certainly 
convinced that a = saving of the power wasted on 
friction in the mechanical transmission system could be 
saved by electric driving. It was found that electric 
motors, manufactured by well-known concerns who make 
the best of apparatus, required, for a 10 horse-power 
motor, about 1 electrical horse-power to run it without 
load, there being no belt upon the pulley, and when the 
only frictional resistance to be overcome was at the 
journals and brushes. The latter were adjusted to bear 
lightly against the commutator, which was smooth and 
otherwise in good condition. Under the same condi- 
tions a 20 horse-power motor required about 1.5 horse- 
power to drive it light, and a 25 horse-power motor 
required at one time 1.75 horse-power, but later, after the 
commutator had become slightly roughened by heavy over- 
loading, it took fully 2 horse-power to run it light. 
Several other motors, of sizes ranging from 7.5 horse- 
power to 50 horse-power, showed similar demands for 
power torun them light. The motors were the products 
of several different manufacturers. The instruments 
used for taking the readings of current and pressure 
were of the Weston portable type, and were calibrated at 
the Weston factory during the test. 

On one motor of 20 horse-power capacity it was 
noticed that the speed kept gradually increasing for 
some time after starting, until it became 5 per cent. or 
more greater than at first, although the line voltage and 
load remained constant, and no adjustment was made 
on any part of the motor or its attachments. The in- 
crease tovk place when the motor was completely left 
alone. After an hour or two the increase ceased, and the 
speed remained constant, The speeding up was probably 
due to weakening of the field magnets caused by the 
gradual heating of the field coils, and the reduction of 
field current by the increased resistance of the field cir- 
cuit on account of its heating. Such an instance of speed 
was not noticed on other motors, 

Although the writer had just stated what might, by 
mistake, be taken as objections offered by him to the use 
of direct-current machinery, and might give opportunity 
to set forth the great advantages of synchronous and 
induction motors, which, on account of the absence of 
commutators, and even collector rings in the latter type, 
do away with all the frictional commutator resistance, 
and, in addition, affords the utmost simplicity of con- 
struction, he wishes to affirm that he nevertheless believes 
the direct-current machinery to be by far the most suit- 
able for such cases as those in aed, although, on the 
other hand, he believes that there are many cases, especi- 
ally when a uniform rate of speed is essential without 
speed variation governed by a controller between fixed 
limits, where alternating machinery is the one by far 
the most suitable. While we often hear of the faults 
and frailties of direct-current machinery, it must not 
be forgotten that the direct-current generator and 
motor were the pioneers in the field of the commercial 
application of electricity to lighting and power trans- 
mission, and that the tales of woe, true of the early 
machines, have a tendency to cling unjustly to the 
more modern direct-current machinery, although it 
has been so improved as to free it from practically all the 
faults of its younger days, and to make it as reliable 
and durable as the steam engine. Neither should it 
be forgotten that the alternating, and especially the 
polyphase machines coming on at a later date, had advan- 
tage of all the knowledge gained through some years of 
costly experience with direct current machinery, and 
therefore oes not have hanging around it any of the dis- 
agreeable reminiscences that are apt to follow the latter. 

One great pvhng a of electric power transmission in 
the machine shop is ¢ at of having a means of furnishing 
power to portable machine tools, either large or small, at 
any part of the works where suitable circuits are run. It 
is such a strong emer in favour of electrical transmission 
that it deserves ing ever kept before the minds of those 
who have to do with machine shop and factory. The 
time that can be saved and the greater accuracy of work 
pt = 7. — 5: m many —— of large machine 

rs, by setting them upon a machi - 
Soon sath dese anil po! ined plane-surface 


down, and then bringing portable machine tools to them 


oles for inserting bolts to clamp them | h 


of consideration by the manufacturer and builder of heavy 
machinery. The heavy casting can be set upon a flat 
metallic floor almost invariably more quickly than it can 
be set before any machine-tool occupying a fixed location, 
and made ready for the tool to operate upon it. If the 
casting requires the operations of several kinds of machine 
tools, it must be set again-and again, as many times as 
there are permanently located machines required to do 
the work. To seb a portable machine-tool with a plane- 
machined base upon a level iron floor and bring into 
position for working upon a casting also upon the floor, 
occupies but a fraction of the time necessary for setting 
the casting in position for a permanent machine-tool. 
Moreover, several portable machines may be brought into 
action upon one casting at thesame time. This is seldom 
true of machines fixed in location. 

The writer hopes to see, and believes he will see, in no 
oon period of yoy Pago builders of heavy machinery 

oing their work in this manner. 

Why carry a heavy machine member about the shop to 
this place and that, and waste time setting it again and 
again before different machine-tools, when many of the 
tools can so easily and quickly be brought to the machine 
part and put to work upon it ? 








LAUNCHES AND TRIAL TRIPS. 

THE new steel screw steamer Yeoman, built by Messrs. 
Wood, Skinner, and Co., Bill Quay-on-Tyne, to the 
order of Messrs. Fisher, Renwick, and Co., went on 
her trial trip on Monday, the 25th ult. The vessel, which 
was in ballast, is of the following dimensions; Length, 
230 ft. ; breadth, 31 ft. 6 in. ; depth moulded, 17 ft. The 

ropelling machinery has been constructed by the North 

astern Marine 5 org Company, Limited, at their 
Northumberland Engine Works, Wallsend-on-Tyne, and 
is of the triple-expansion type. The results of the trial 
were completely satisfactory, the mean speed attained 
being 114 knots. 


Thes.s. Hendonhall, launched by Messrs. Irvine’s Ship- 
building and Dry Docks Company, Limited, West Hart- 
lepool, and built to the order of Sir C. Furness, M.P., 
for Messrs. the West Hartlepool Steam Navigation Com- 

any, Limited, proceeded on Tuesday, the 26th ult., on 

er trial trip. She is of the following dimensions: 
Length, 360 ft.; breadth, 47 ft. 9 in.; and depth, 
30 ft. 24 in. ; and of a measurement cargo capacity of 
10,000 tons. Six water-tight bulkheads, divide the holds 
into seven water-tight compartments, and each hold is 
fitted with iron grain divisions. Engines of the triple- 
expansion type have been oe essrs. Richardsons, 
Westgarth, and Co., Limited, Middlesbrough, with cy- 
linders 25 in., 40 in., and 66 in. in diameter with a stroke 
of 45 in., steam being supplied by two single-ended boilers 
constructed to work at a pressure of 165 1b. After adjust- 
ing compasses, the vessel was run at full speed, the engines 
working smoothly and well. A mean speed of 12 knots 
was maintained during the trial. 


The trial of s.s. Itria took place on Wednesday, the 
27th ult,, with very satisfactory results. The Itria has 
been built for the British India Steam Navigation Com- 
pany by Messrs. A. and J. Inglis, and is the fifth of a 
series of large cargo-carrying vessels built by this firm, 
and they are at present engaged in the construction of 
two more of the same dimensions and description. The 
Itria carries about 8000 tons er and a few pas- 
sengers, for whose accommodation and that of the officers 
and crew liberal provision has been made. The speed 
attained was fully 11} knots. 





Particulars of the eight hours’ full-power natural 
—— trial of the Mutine, sloop, have been reported 
as follows ; Draught of water, forward, 9 ft. 104 in. ; aft, 
12 ft. 11 in.; pressure of steam in boilers, 225.2 Ib. ; 
pressure of steam in engine-room, 215.6 lb. ; air pressure, 
.17 in. ; vacuum, 26.4 in. ; revolutions, 206.5 per minute ; 
indicated horse-power high, 483.9; intermediate, 428.8 ; 
low, 577.9; total, 1490.6 indicated horse-power ; speed by 
the patent log, 14.55 knots ; speed on the measured mile, 
13.74 knots. The machinery and Belleville boilers worked 
satisfactorily throughout. The contract with Laird 
Brothers, of Birkenhead, specified 1400 indicated horse- 
power. The Mutine has also successfully carried out her 
gun-mounting trials under the superintendence of the 
staff of the Royal Naval Gunnery School, Sheerness, and 
will be placed in the steam basin at Sheerness Dockyard 
to complete for commission. 


Messrs. Ramage and Ferguson, Limited, Leith, launched 
on Saturday, the 2nd insb., a steel twin screw steamer, built 
to the order of the Honourable Corporation of Trinity 
House, named the Triton. The principal particulars of 
this vessel are: Length between perpendiculars, 126 ft.; 
breadth moulded, 22 ft. 6 in.; depth moulded, 12 ft. 6 in, 
The machinery consists of two sets of triple-expansion 
engines having cylinders 10 in., 16 in., and 26 in. in 
diameter by 20 in. stroke, steam being supplied from a 
large boiler working at 160 lb. pressure. 





The steel screw steamer Numidia went down the Clyde 
on Saturday, the 2nd inst., and after compasses had been 
adjusted, proceeded to the measured mile, where a series 
of trials were run, and a mean speed of 13 knots easily 
attained. The Numidia is a sister ship to the Assyria, 
now on her maiden voyage to the East, and is of the fol- 
lowing dimensions : Length, 470 ft.; breadth, 55 ft.; depth 
moulded, 33 ft.; and a gross tonnage of 6399 tons, ani 
as been constructed to the highest class in British 
Corporation. The vessel has been built by Messrs. David 


— Glasgow, and is intended for their Eastern 
e. 





H.M.S. Drake, an armoured cruiser of 14,100 tons, was 
launched at Pembroke Dockyard on the 5th inst. She 
was described in our issue last week (page 273 ante) ; but 
we may here give some details of the machinery. The 
Drake is to be fitted with twin-screw engines of 30,000 
indicated horse-power, manufactured by Messrs. Hum- 
ge Tennant, and Co. In general design the engines 

o not differ materially from the maker’s well-known 
design of vertical four-cylinder triple-expansion engines. 
The high-pressure cylinders are 434 in. in diameter, the 
intermediate cylinders 71 in., and each of the two low- 
pressure 814 in. in diameter, with a stroke of 4ft. Itis 
anticipated that the indicated horse-power required will 
be obtained without difficulty with the engines running 
at about 120 revolutions per minute. The engines are 
balanced on the Yarrow, Schlick, and Tweedy system, 
the many advantages of this system of balancing having 
been clearly proved by the perfect working of the engines 
of the new Royal yacht Victoria and Albert, supplied by 
the same firm. Each set of engines is provided with two 
main condensers so arranged that one condenser can be 
used independently of the other in case of one requirin 
overhaul. These condensers are used in conjunction wit: 
the main propelling machinery only. Auxiliary con- 
densers—one in each engine-room—fitted with indepen- 
dent engines and pumps are provided for condensing the 
steam from all the auxiliary machinery which in a vessel 
of this size and importance naturally total up to a very 
formidable number. Each of the propellers is 19 ft. in 
diameter, 22 ft. 9 in. pitch, and has three blades. The air 
pumps are, as usual in Messrs. Humphrys’ engines, worked 
direct off the main engines. The engine rooms are exceed- 
ingly roomy and allow free access to all the moving parts. 
Steam is supplied by a set of 43 Belleville boilers 
with economisers arranged in groups in four separate 
stokeholds. The safety valves are loaded to 300 lb. pres- 
sure per square inch, the working pressure in the engine- 
room being 250 lb. per square inch. The total heating 
surface amounts to 71,970 square feet and the grate area 
to 2310 square feet. Air is supplied to the boiler-rooms 
by sixteen fans driven by double-acting steam engines 
with four air-pumping engines fitted in the stokeholds 
for delivering air to the fires and combustion chambers. 





H.M.S. gor = built at the Devonport Dockyard. 
and to be supplied with engines by Messrs. Teird 
Brothers, Birkenhead, and H.M.S. Albemarle, built at 
the Chatham Dockyard, and to be engined by the Thames 
Iron Works Shipbuilding and Engineering Company, 
Blackwall, were both launched on Tuesday, the 5th inst. 
They belong to the same class as H.M.S. Russell, fully 
— recently in ENGINEERING (see pages 209 and 245 
ante). 





There was launched on Wednesday, the 6th inst., at 
Portsmouth Dockyard, the armou cruiser Kent, de- 
scribed in our issue of last week (see page 273 ante). But we 
only dealt then with the general features of the machinery 
of the ships of the class. Here it may be said that the 
Kent’s machinery has been constructed by Messrs. Haw- 
thorn, Leslie, and Co., Newcastle-on-Tyne. It consists 
of two complete sets of tri ao four-crank en- 
gines, having a collective indicated horse-power of 22,000, 
steam being supplied by 31 Belleville type water-tube 
boilers fitted with economisers, the working pressure 
being 300 lb. per square inch. The diameters of the four 
cylinders are respectively : High-pressure, 37 in.; inter- 
mediate pressure, 60 in.; low-pressure, 69 in. and 69 in.; 
the stroke being 42in. The cylinders are of cast iron, 


each ae a separate casting. They are braced together 
by wrought-steel stays fitted ab top and bottom of cylin- 
ders. ach cylinder has a separate liner forming a 


steam jacket. The cylinders, of course, are inverted 
and are carried at the back on columns of box pat- 
tern, being spread in Y shape at bottom to give 

reater stability. This column also carries the motion 
oe The front pillars are of forged steel, two 
to each cylinder. This arrangement leaves the front of 
engine open, and gives a ready access to working parts. 
The valves of the high and intermediate-pressure cylinders 
in each engine are of the piston type, while those of the 
low-pressure cylinders are of the treble-ported flat type. 
These valves are worked by double eccentric link gear, 
the ahead rod being, as usual, the ee rod. The 
engines are reversed by an independent double-cylinder 
steam-reversing engine working a worm and wormwheel of 
the all-round type, the clutch arrangement being fitted so 
that the engines can be reve’ by steam or hand. The 
engines are balanced on the Yarrow, Schlick, and Tweedy 
system. There are two condensers for each engine placed 
in the wing of the ship. They are of rewsrn with hori- 
zontal tubes of brass, through which the circulating water 
passes. The cooling surface in each is 5700 square feet. 
‘Two air pumps, which are worked by levers from the low- 
pressure cylinder crossheads, are entirely of gunmetal, 
single-acting, and are 23 in. in diameter and 21 in. stroke. 
The boilers, as already stated, are thirty-one in number, of 
the Belleville type. They contain a total heating surface 
of 50,300 square feet, and a grate surface of 1610 square 
feet. Of the above-mentioned — e, 17,200 
square feet is in the economisers. The boilers are 
arranged in three watertight compartments, viz., twelve 
boilers in aft compartment, eleven in centre, and eight 
in forward. The sea trials specified are: Thirty hours 
at about 4500 indicated horse-power; thirty hours at 


d | about 16,000 indicated horse-power ; eight hours at full 


22,000 indicated horse-power. The v of course, is 
installed with the full complement of auxiliary machinery 








with the crane, railway, 
special operation, 


or truck, each to perform its own 
makes this method of procedure worthy 


and William Henderson and Co., Limited, Glasgow, to 
the order of the Anchor Line (Henderson Brothers), 


necessary for the efficient working of a modern first-class 
cruiser. 5 





322 


ENGINEERING. 





[Marcu 8, 1901. 








LIGHT LATHES AND AUTOMATIC SCREW MACHINES. 


Pig.77 HoLow HEXAGONAL TURRET (HERBERT N® 2A) 


( For Puoto or simian LATHE SEE FIG 75,) 




















Fe 
e E a) 
Sal LY/ 
‘ ”D 
« / A 
| ( (a) ' mt) 
yy ln 
Vie J 
7 G ~ 


(2192.8) 


(For Description, see Page 317.) 




















/ Fe2 dnsia_ 8 = 6 2 c 


:—_—_ = 





CROSS-TURRET (WOLSELEY) 


(PHOTO SEE Fig 76) 


























1 
‘eas 




















(142. S.) 








= CHASING SADDLE. 





q 


9-IncH CAPSTAN LATHE. 








(WARD) 


> dtaiieieieteto: Loe 


























ARTIFICIAL Propuction oF Co.p.—In Dr. Hampson’s 
seventh lecture at University College, reference was made 
to the systems of direct «xpansion cooling, and cooling by 
circulation of brine or cola air, and to various methcds cf 
icemaking. The principles of constructing and insulat- 
ing cold-storage works were then discussed. It was 
shown that apart from the question of convenience in 
other respects, the most efficient plan of construction 
for avoiding loss of cold is the cellar, well, or pit 
system, with openings only at the top of the cold 
building. Cold air is in virtue of its cold con- 
tracted, and denser and heavier than ordinary air: 
it, therefore, readily runs out of any opening in the 
lower part of a cold chamber, while warm air runs 
in above to supply its place, thus setting up convection 
currents which carry in much heat. If the openings into 
a chamber or building are all on the top, the weight of | 
the cold air inside tends to keep it in. A good example | 
of this method of construction is seen in the cold storage | 
works at Nelson’s Wharf, on the Thames. Insulation | 
was explained to be the prevention of the ge | 
of heat by conduction, convection, and iation. 
Conduction and convection are best prevented by a 
totally empty space intervening between the external 
warm objects and the internal cold objects; in other 
words, by having a vacuum between two air-tight walls. 
Radiation can be to a great extent prevented by having a 
bright metallic surface between the inside and mat 
The efficiency of this combination was shown in one of 
the silvered vacuum vessels designed by Professor Dewar, 
which contained liquid air that had been made half a 
week befure. Where such an arrangement was impos- 


(5742 U) 



















Fig 81 


1Foot 








— 





sible, the best thing to do was to fi the insulating space 
as far as possible with the substance that has the smallest 
capacity for conducting heat. Iron has about one-seventh 
the conducting power of copper ; wood and other organic 
substances still Jess ; ice has only about one two-hundredth, 
and air not more than a twenty-thousandth part of the 
conducting capacity of copper. Air, therefore, is the 
best insulating substance available ; but its value depends 
on its stillness, for if free to move in 8 3s of consider- 


able size, it will be in constant circulation, convection | 
currents carrying in heat from the warmer cutside walls | 



























to the colder inside walls of the insvlating spaces. These 
spaces should therefore be very shallow, so that the vis- 
cosity of the air, which is very small, will be able to pre- 
vent it from moving. It is their possession of a large 
proportion of air, prevented by septa or filaments from 
moving, that determines the excellence of the usual insu- 
lating materials, such as eiderdown, wool, feathers, hair, 
chaff, cork, slag-wool, asbestos, charcoal, wood, sawdust, 
&c. Other circumstances have to be taken into account, 
however, such as cost, and liability to mildew, to settle 

or to harbour vermin. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; wae anne tre cantina, ie Aplaialich 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
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aoa 25, Southampton Buildings, Chancery-lane, W.C., at 
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A 7 may at any time within two from the date of 
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ive notice at the Patent O, 
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ELECTRICAL APPARATUS. 


1022. G, C. Marks, London. (Jandus Electric Company, 
Brussels.) Arc Lamps. (3 Figs.) January 16, 1901.—Ino arc- 
lamp circuits in which an extra resistance is included for regu- 
lating purposes, and in which the electromagnetic device con- 
trolling the relative movement of the carbons comprises a high 
resistance shunt coil; the said shunt coil is connected and ener- 
gised by current derived from a part or the whole of the regu- 
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lating resistance. The effect of such an arrangement is that the 
coil shunted from the resistance has a similar action to the 
ordinary series coil. Two or more windings deriving current 
from more or less of the resistance coil are proposed to be used. 
One end connection from each shunt winding may be movable on 
a device allowing the inclusion of more or less of the resistance 
coil between the shunt terminals. (Accepted January 16, 1901.) 


14,550. H. H. Lake, London. (N. Tesia, New York City, 
U.S.A.) Iasulating Conductors. [10 Figs.) August 14, 
1900.—According to this invention ‘insulated properties” are 
imparted to a conducting fluid surrounding an electric conductor, 
‘by freezing the fluid through the passage of a gaseous cooling agent. 
‘The cooling agent may be “atmospheric air” or other gas, and it 








may be,circulated through the frozen substance in the interior of 
the ductor ch lled for that purpose. Amongst various sug- 
gested applications of the invention is the substitution of glass 
and porcelain insulators by vessels containing frozen water 
covered by oil, into both of which the pipe conductor dips. 
4 Accepted January 16, 1901.) 


22,606. T. Muller, Bertin, Germany. Storage 
‘Batteries. December 11, 1900.—This invention provides for 
chemically consolidating the active material of electric accumu- 
lators by means of diluted plumbiferous combinations of anthra 
-cene which are used as cementing or binding agents. Itis stated 
that active material of superior position is obtained by 
‘this process, and that the material, which dries very rapidly after 
being introduced into its supports, can be “‘ formed” immediately 
without previous solidification in acid, the whole process being 
completed in from 12 to 14 hours. The anthracene is dissolved 
in a boiling crystallisable acetic acid, or other solvent, in suffi- 
cieut quantity to produce a concentrated solution. To this solu- 
tion is added, after it has cooled, in sufficient quantities to 
Saturate it, an oxide of lead or other compound, or salt of lead 
utilisable in an electric accumulator; such for example, as car- 
bonate of lead, acetate of lead, litharge, minium, or the like. 
The produce is filtered and the syrup-like highly plumbiferous 
substance thus obtained is diluted with alcohol or ether and added 
to the compounds (oxides or salts of lead) intended for the for- 
mation ofthe active mass. The whole is then thoroughly kneaded 
until a paste is produced which constitutes the active chemical 
mass desired which can be then introduced in the known manner 
into supports. (Accepted January 29, 1901.) 


_,, 45938. W. D. Borland, London. Nitro-Explosives. 
March 10, 1900.—According to the first part of this invention, nitro- 
explosives which require treatment with a solvent and with an 
oil, instead of being subjected to two distinct operations for com- 
bining these substances, as has hitherto n usual, are treated 
in one operation with an emulsion of the two substances. An 
emulsion prescribed contains to 1000 parts of methylated spirit 
10 parts of acetone, 5 of camphor, 5 of ffin oil, and 30 of 








resulting granules of explosive treated by this process are both 
hard and porous. The second part of the invention relates to 
drying nitro-powders, and to enable warm air at about 150 deg. 
Fahr. to be used for the purpose, without fear of generating elec- 
tricity, a water spray is used to dampen the air. (Accepted 
January 23, 1901.) 


3206. Armstrong, Whitworth, and Co., Limited, 
and C. H. Murray, Newcastle-on- Rammers. 
{3 Figs.) February 17, 1900.—In heavy ordnance rammers 
actuated by a chain which only bends in one direction, a method 
of d ing of the chain when run back and out of the gun, is, 
according to this invention, as follows: One end of the chain is 
fixed to a spindle upon which, when run back, it is coiled spirally, 
and the spindle turns in bearings attached to slides, which, 
moving between guides, rise and fallas the chain is made to run 
out or back. At the ends of the spindle are pinions gearing into 
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spurwheels, which in turn have pinions attached to them and gear- 
ing into fixed racks preferably attached to the rammer casing or 
standard. The diameters of the wheels are so adjusted that one 
revolution of the spindle causes the spiral to rise a distance 
about equal to the depth of the chain, and by this means the 
chain is made to always take a fair lead on to the sprocket wheel 
which actuates the rammer, so conducing to asmooth and even 
drive. When the rammer runs back, the chain winds itself up 
upon the spindle by its own weight, but may be assisted by a 
spring (ora weight), which causes the spindle to revolve. (Ac- 
cepted January 16 1901.) 


3207. Armstrong, Whitworth, and Co., and E. H. 
Murray, Newcastle-on-Tyne. Rammers. [4 Figs.) 
February 17, 1900.—This rammer comprises a series of bars—the 
outer ones trough-shaped—sliding telescopically. The inner bars 
have projections formed at their rear ends, which projections 














(3207) 





come into contact with other projections on the front ends of 
the bars with] which they engage. There are locking bolts onthe 
front ends of the bars, and these are adapted to engage with either 
front or rear projections under the action of stops situated at 
the ion} end of the outer bar or fixed frame. (Accepted January 
16, 1901. 


13,060. H. J. Lawson, London. Motor Gun Car- 
riages. [1 Fig.] July 19, 1900.—In this motor machine-gun, 
and in order that the weapon can be raised or lowered to suit the 
height of the rider it is mounted upon an adjustable parallel 





motion device fixable in a number of positions. The motor is 
carried on the steering wheel, and is protected by a fixed shield. 
A further shield protects the gun and its manipulator, and is 
mounted so as to be turnable with the gun. (Accepted January 





; or 
benzoline (specific gravity .700 to .776). It is stated that the 





16, 1901.) 
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MACHINE AND{ OTHER TOOLS, SHAFTING, &c. 


1171. A. Elgin, N.B. Wire Cutter. [9 Figs. 
January 19, 1900.—This wire cutter for t: fixes - to tae 
rifle in the same way as does a bayonet. Th tting operation 





is performed by pulling or depressing the cord, one end of which 
might be attached to the lower sling buckle. (Accepted 
January 16, 1901.) 


3788. G. . Aston, Warwick. ibe Making. 
[4 Figs.] February 27, 1900.—In this machine for making seam- 
less steel tubes, the pierced billet is stretched between rotating 
cone discs and upon a detachable mandrel or mandrel head 
carried upon the inner extremity of a rod which projects in 
front of the entering side of the press between the discs. The 








billet is rotated while being stretched, and the mandrel rod is 
carried by a pivoted ball-bearing box which receives the tension 
imposed on the rod, and upon and with which the rod and the 
attached mandrel can be readily raised, so that the hot pierced 
billet can conveniently be passed over or on toit. (Accepted 
January 16, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


684. G. A. Dick, London. Metal Wel {8 Figs.} 
January 11, 1900.—According to this invention readily oxidisable 
and difficultly weldable metals, such as copper and aluminium, 
are prepared for joining by being mechanically cleaned on the 
welding surfaces while still hot and in a non-oxidising atmo- 
sphere, after which they are pressed together with considerable 


Ait Mgt 
ee, 








force, the upset ends at the weld thus formed being hammered, 
pone. or drawn to the proper diameter or thickness. The 

iagrams show plan and end elevation of a wire-joining machine 
according to the invention. A nipple re a jet of coal gas 
to surround the wire ends in a non-oxidising attmosphere, while 
they are being cleaned and welded. (Accepted February 16, 1901. 


13,260. O. igre, London, (J. S. Hay, Homestead, 
Penn., U.S.A.) Tool Steel. July 23, 1900.—A self-hardening 
steel, according to this invention, contains about 8 per cent. of 
tungsten and 4 percent. of chromium. Carbon should be under 
2 per cent. and manganese under 1 per cent. For the tungsten 
may be substituted molybdenum about 12 per cent., or tin about 
10 per cent., or molybdenum and tin may used in addition to 
tungsten, and from 1 to 8 per cent. of nickel may be added. 
Machine tools forged of such steel are heated in a muffle furnace 
to a temperature between 1050 deg. Cent. to 1150 deg. Cent. 
(preferably about 1110 deg. Cent.) and then cooled slowly. It is 
stated that steel manufactured as above has a fracture resembling 
on a smaller scale the fracture of coke made at a high temperature 
in a beehive oven, and that tools manufactured from this steel 
are very durable, and when used for cutting metal will endure 
greater heat (due to corp. Mpeg my injury, than has been the 
case hitherto with such tools made from other kinds of steel. 
(Accepted January 9, 1901.) 


TEXTILE MACHINERY. 


3640. J.T. Haworth, C -le-Moors, T. C. Usher, 
twistle, and A. E. n, ‘ax. Warp 
es. (6 Figs.) February 24, 1900.—In war 

beaming machines and with the object of combining with su 
machines a frictional device applied to the arms, or to the 
shaft of the latter, in such manner that the warp beam is pre- 
vented from jumping or jarring and is kept in close contact with 
the driving drum, and the yarn consequently laid evenly on the 
warp beam ; there is applied to the t of the warp beam arms 
or to the arms themselves, a frictional device which prevents the 
shaft or arms, and, co: mently. the beam, from jumping or 
moving away from the driving drum, but always maintains an 





even pressure between the two, so that the yarn or warp is 
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the teeth of the rack, so that by moving the latter the bars can be 


evenly laid. The frictional device may consist of two metal 
shaken or set to any angle required. The teeth of the rack can 


plates with an intervening sheet of flannel, leather, or other soft 
substance ; one of such plates being fixed or stationary, and the 
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| 
be made of rounded or convex shape, in order to allow the bars to | 


a or swing backwardsand forwards. (Accepted January 16, | 
. | 


| 


other keyed on the shaft so that the two can, by means of a 
screw or handwheel, be moved and adjusted so as to regulate the 
amount of ‘‘nip” or friction. (Accepted January 16, 1901.) 


1622. P. P. Craven, Manchester. Ring Spinning 
Machines. [4 Figs.) January 25, 1900.—The spindle is taper: 

like an ordinary mule spindle, and in order to cause the disc to 
rotate with the spindle no matter at what part of the latter it may 
be situated at any given time during the formation of the cop, 


VEHICLES. 


1861. J. E. Stevenson, Derby. Motor-Car Gear. 
(2 Figs.) January 30, 1900.—According to this invention, it is 
pro) to drive motor vehicles by cone disc friction gear, 
two discs being used, which can be shifted into engagement with | 
either an outer or inner driving ring on the wheel axle according 





Fig. 7 nm Fg. >. to whether motion in one or the other direction is desired. To 
(wee) ; 3 
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the disc is provided with a spring-like device which bears against 
the side of the spindle with sufficient force to enable the spindle 
to rotate the disc. A stuffing-box may be formed round the hole 
in the disc, or a rubber washer having an orifice a little smaller 
than the spindle base may be attached to the disc. (Accepted 
January 16, 1901.) 


2736. W. Lee and G. Croll, Dundee. Spindle Tops. 
{3 Figs.] February 12, 1900.—The spindle tops, instead of being 
screwed to the spindle, have a tapered or conical hole fitting a 
corresponding cone on the spindle, in which cone is cut a helical 
or |-shaped groove, into which a small pin or stud or button 


| 
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Fig./. Fig. 2. Fig.;3. 
Z Z 7 vary the speed of the vehicle the axles of the cone discs are | 
| A Z moved nearer to or farther from the driving rings, and the discs | 
A Z - o at the same pon made AY approach or recede a Santen ae | 
ZZ EA ce from one another. e steering gear may coupled to | 
AA A the speed gear, so that the relative speed of the driving wheels, 
A, | A when turning, may be properly proportioned. (Accepted January | 
| Z Z 16, 1901.) 
3 3758. J. E. Thornycroft and The Thornycroft 
36) Steam Wagon Limi Chiswick. otor 
ri Axles. [5 Figs.) February 27, 


1900.—A gear for heavy motor car driving wheels, in which an 
axle is employed for preserving the wheel axes in alignment 
but is not used to transmit driving force; comprises at each end 
of the driving axle a road wheel and a sleeve each loose thereon 
(the sleeve resting on a bearing supported by a spring from the 


fixed inside the spindle top passes and serves to hold the spindle 
top firmly down on to the cone of the spindle while it is being 
rotated. The groove might be in the spindle top, and the pin or 
stud fixed in the spindle, or a slot, for example, might be substi- 
tuted forthe groove. (Accepted January 16, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2901. Templer and Ranoe, Limited, and C. L. 
Templer, Coventry. Stop and Non-Return Valve. 
{2 Figs.) February 13, 1900.—In this stop and non-return steam 
valve, one valve is mounted over the other within one casing in 











vehicle frame) a pair of driving laminated springs fixed centrally 
to a block at the outer end of the sleeve and having their ends | 








bearing against lugs on the inner side of the said road wheels, | 
and a gear wheel fixed to the inner end of the sleeve. A friction 
clutch is provided to enable the driver to lock the differential gear 
when unequal resistance is likely to be o} to the advance of | 
the two wheels. Patent No. 6828 of 1899 is referred to. (Accepted 
January 16, 1901.) 
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MISCELLANEOUS. | 
20,867. G. Heine, Viersen, Ge . Friction | 
Couplings. (2 Figs.) November 19, 1900,—In this friction | 
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Fug. 2, 
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guch manner that the non-return valve acts independently of the 








| therewith in such manner as to engage the two coupling halves. 
| The centre of gravity of the block is so upon any 
| undue increase of speed, centrifugal force overcomes the action 
} ogy spring and causes disengagement. (Accepted January 9, 
| 1901.) 


6442. W. Hadfield, Furness Vale. Roller Printing 
| Machine. {1 Fig.) April 6, 1900.—This invention relates to 
printing machines of the kind used for printing fabrics from en- 
graved rollers. In such machines the fabric to be printed passes 
| between the printing roller and a drum or cylinder, and underneath 
| the fabricso as to form a pad between the fabric and the cylinder, 
| a running blanket or sheet is inte: , the colour or printing 
| material on the roller at the ends where it extends beyond the 
| fabric being deposited on the exposed margins of the blanket 


} 















Say — 


from which it is periodically removed by washing and is thereby 
lost. The object of thisinvention is to recover this surplus colour 
or printing material from the blanket, and according thereto the 
inner side of the blanket, after leaving the main cylinder, is 
caused to bear against a rail stretcher or roller. Against the 
outer surface of the blanket is applied a scraper or doctor which, 
pressing against the blanket, scrapes off the superfiuous colour 
which is then received into a trough or pipe, whence it is con- 
ducted back to the colour box or other receptacle. (Accepted 
January 16, 1901.) 


395. W. Caelius, Markt-Einersheim, Germany. 
Optical Apparatus. (7 Figs.] January 6, 1900.—For the 
tantece oed of a multiplicity of images of the same object, a 
aceted lens is used. To adapt the invention for use in photo- 
graphy, the centre lines of the optical system of a camera of the 





kind shown in the drawing is made with anumber of facets equal 
to the number of images it is desired to produce, the unfaceted 
portion of the lens being covered with some opaque paint. The 
usual arrangements for compensating for aberration may be com- 
bined with the faceted lens. (Accepted January 16, 1901.) 


1148. Siemens Brothers and Co., igmties, London, 
A. E. Foster, Woolwich, and H. J. Nott, Old Charl- 
ton. Cable Troughs. (2 Figs.) January 18, .—In 
these troughs the joint is made between a saddle at the end of one 
length, projecting into and perhaps cemented to the interior of 


Me. IT) YU) YY Y 
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the plain end of another length. The saddle serves to support 
the electric or other conductor carried by the conduit. The lengths 




















| of cover are made with edges of reduced thickness, so that they 


may not shift sideways, and are preferably arranged in place so 
that they break joint with the lengths of troughing. (Accepted 
January 16, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the F aoe time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





PENNSYLVANIAN METALLURGY.—Pennsylvanian metal- 


the pressure becoming unbalanced on its ex p 

Scieet whine the other valve may be controlled y a lurgical industry has not suffered from the competition of 
screw spindle so that it acts as a stop valve. (Accepted| _ NSENZZ77@i----"T] ‘the Southern States, as had been anticipa in some 
January 16, 1901.) | quarters, ouhe production of pig in P ennsylvania in 1900 
~ J. Hend Aberdeen. (J. McLean, was 6,365,935 tons, as com, with 6,558 in , 
pone ao bars. {4 Figs.) March 3, | 5,537,832 tons, in 1898, and 4,631,634 tons in 1897. The 
1900.—According to this invention, movable firebars of steam | output of Pig in Alabama in 1900 was 1,184,337 tons, as 

wi 





boiler furnaces are formed of a section narrowing or tapering 
downwards, and are fitted transversely in the furnace, the upper 
part at the ends being made of rounded shape to rest and rock 
on side bearers. A toothed rack is fitted at the centre below the 
bars, and moves longitudinally, each bar hanging freely between 
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cylinder is normally retained b 


coupling of hollow cylindrical form a block in the interior of the Made much 
am] , y means of a spring in contact , Alabama is the 


at 
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YAR ROW’S WA 


STRAIGHT TUBES. —The distinctive 
feature of this boiler is its extreme simplicity, and 
after lengthened experience in practical working, 
it has been found to be thoreughly reliable. 
The advantage of straight tubes is evident. They 
can be cleaned and examined internally and ex- 
ternally with facility, which is essential in every 
boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure 
necessary is exceptionally low. As evidence of 
this fact, on the official trial of the Torpedo 
Boat Destroyer ‘‘Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was 
obtained, during three hours, carrying a load of 
30 tons, the mean air-pressure being 1% in. On 
the official trial of the Japanese Destroyer ‘‘ Niji” 
a speed of 31 knots was obtained, during three 
hours, carrying a load of 35 tons, the mean air- 
pressure being J of an inch. 


RETUBING.—Complete retubing of any boiler 
can be readily carried out without shifting its 
position, and any defective tube can be removed 
and replaced. 


ARRANGEMENT OF FORCED DRAFT. 
—The air on its way to the fire passes through 
non-return hinged doors at the sides and then com- 
pletely round the boiler casing, thereby kee ing 
the compartment and coal bunkers cool. This 
arrangement offers greater safety as compared 
with hinged dampers placed below the fire bars, 
where they are liable to get distorted through 
heat, or rendered inoperative by cinders pre- 
venting their closing. 


SPARE TUBES.—The tubes being straight 
throughout, the number of spare ones can 
greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 








—— Ae 


TER-TUBE BOILERS. 


OUTSIDE DOWN PIPES. — As outside 
down pipes are considered advan jus by seme 
engineers, Messrs. Yarrow & Co., Ltd., are pre- 
pared to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be 
suitable for lengthened service at sea, must be 
capable, in case of need, ef being worked with salt 
water, which may at any time be unavoidable 
through a leaky condenser. Experience has proved 
that the Yarrow boiler conforms to this require- 
ment. Scale collecting on the heating surfaces by 
the occasional use of sea water, can be more readily 
removed in this type of boiler than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.— Exhaustive ex- 
periments and —— under working conditions 
prove beyond doubt that this boiler is second to 
none in economy of fuel. 





Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Litd., 
are prepared to give facility to Engi- 
neers in every part of the world to 
construct Boilers of this type. 





Conclusive evidence of the success & advantages 
of these Boilers will be given on application to 


Messrs. YARROW & CO. Ltd. Poplar, LONDON. 


TO WHOM APPLY FOR LICHNSH TO CONSTRUCT. 
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THE VAUXHALL IRONWORKS COMPANY, Limiteo, 


(Successors to ALEX. WILSON & CO., Limited), 


WANDSWORTH ROAD, LONDON, S.-W. 


Works Telegraphic Address ; 


45, LEADENHALL STREET, E,C. 






Telephone Numbers : 





“WELLHOLE, LONDON.” 
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Works—HOP 274. 
City—AVENUE 800. 






SOLE MAKERS OF THE 


“Vauxhall” 
DONKEY 
PUMPS. 


Centrifugal 
Pumps. 
HIGH-SPEED 
ENGINES. 
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$ HIGHEST AWARD FOR VENTILATION, 


Stone Breakers & Ore Crashers, |;! (Gj 225 23Siea 


THE “BLAKH-MARSDHEN” Is THH BHST. 
7 VENTILATION FOR SHIPS. 
THE RESULT OF THIRTY YEARS’ EXPERIENCE. - ROBERT BOYLE & SON, Ltd., Ventilating Engineers, 


H. R. MARSDEN, Soho Foundry, LEEDS.| ao | ieee 


GLASGOW. 4480 
Catalogues and full particulars 01 application. 
OVER 10,000 IN USE. 8&0 FIRST-OLASS AWARDS. son 
50 MACHINES OF DIFFHRENT TYPES IN PROGRESS TO SHLEOT FROM. 
ILLUSTRATED LISTS IN BNGLISH, FRENCH, 4ND SPANISH. 4417 


Postal Address: H.R. al Address: H. R. MARSDEN, LEEDS. LEEDS. Telegrams: MARSOEN, LEEDS. LEEDS. 
78 GB) & Se pee for GOILERS. Sure PREVENTION ’ 
vaca Mil K ONVENSETS 
Is used b: by ‘the Thames Ironworks, West Ham Corporation, 
Corporation of Birmingham, &., &c. Also by ‘ ENGINEERING” ; 4 
read what they think and advise in issue June 29, 1900. Write— Pe | ¥ C. 6s / is 
iv, Circulating 


Air 








Boyle’s Latest Patent Down- 
cast Ventilator. No. 12. 


Boyle’s Latest Patent 
Pump ’ Ventilator (U 
No. 10. 




































VULITE SYNDICATE, LTD., 








40, WILSON STREET, FINSBURY zc. 4623 
7 sicHER g JOHN FLETCHER & SONS, CF 
ee (WILLIAM PLETOHER, Sole Proprietor), 
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B—" WHEELS &c eT t— F; of 
ae a MACHINE-MADE eed £ UIMPS 
Ramses WHEEL CASTINGS 
=a pos : pg to As Supplied to Modern ar posi 
sont” FINISHED MORTICE WHEELS A SPECIALITY. aaa 
== EAGLE FOUNDRY, wheal, hope Falley, and Balt and Strep Fuley Outing end’ Mil 0 cs 
~~ SALFORD. JMMPcoutg treo crn bet ste 
ning MANCHESTER. DmrstOn, GkEsPUR BOONOMY IN PRODUCTION. ulsometer Engineering C. c 


AS SUPPLIED TO THE ADMIRALTY. 
And the most eminent Engineering firms in the World. 4472 


EAGLE FOUNDRY, satrord, MANCHESTER 





Nine Elms lronworks, London. §.2). 

















D. P. & Co. are Makers of High-class Cornish, 

Lancashire, ‘ Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


ODNTRAL 


ELECTRIC LIGHTING STATIONS fa 


MILLS & FACTORIES, &c., 
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THE ARMY AND NAVY BUILDING OF 
THE PARIS EXHIBITION. 


Want of space has hitherto prevented us from re- 
viewing the contents of one of the most important 
pavilions of the recent Paris Exhibition—that de- 
voted to Army and Navy exhibits. The contents of 
this building, however, were of so much interest that 
a notice of the principal objects will not even now 


be out of place. We may pass by a host of exhibits | 
which are outside the scope of this article, although | 


of primary importance, such as food, musical instru- 





We propose to devote ourselves to a consideration 
of the ordnance exhibits in this building, which will 
complete our review of this important section, for we 
have already described at much length the exhibits of 
guns and ammunition made by Messrs. Vickers, Son, 
and Maxim, and by Messrs. Schneider, of Creusot, 
in their respective pavilions. Apart from these, un- 
doubtedly the most important exhibitors of guns was 
the Hotchkiss Company, which had figured already 
in two great Paris Exhibitions, those of 1878 and of 
1889. This company, which was founded in France in 
1875, possesses also large works in other countries, 























Horcuxiss 47-Mittimeire Revotvine Gun anp Non-Recom Movuntine. 


ments, surgical outfits, ambulances, field kitchens, 
uniforms, &c. To the historical uniforms of different 
countries a large allotment of space was made ; 
these formed the subjects of constant attraction, 
but are beyond our province. Another class of 
exhibits to be dismissed with a brief notice here, 
was the military automobile, of -which there 
were many and varied types, from postal cars 
and ambulances, to telegraph wagons, omni- 
buses and motor cars intended for staff service. 
The aluminium outfits for camp kitchens showed 
a great advance in manufacture and extended 
application in the use of this metal for military 
purposes. As for the exhibits of armour-plates, 
they were by no means confined to the Army and 
Navy Pavilion, and have already been dealt with 
in full detail in our pages. 





and confines itself to the manufacture of machine 
guns, quick-firing, and automatic guns, and of their 
mountings, accessories, and ammunition. The 
French works, which have been at St. Denis since 
the company was formed, are equipped with 600 
machine tools, and can turn out annually 400 guns 
and 300,000 rounds of ammunition of calibres 
ranging from 37 millimetres (1.46 in.) to 120 milli- 
metres (4.72 in.) These guns are made both for 
the army and navy ; they figure in the armament 
of every French warship, and are largely employed 
with modified mountings for siege guns, mountain 
guns, &c. Naturally the Hotchkiss Company made 
a superb display at the Exhibition of all classes of 
material, from the quick-firers of the largest calibre 
to the machine guns, mitrailleuses, and automatic 


different types of carriages, fourgons, ammunition, 
sighting devices, tacheometers, &c. 

The construction of the guns naturally differs 
with the calibres, the type being preserved as far 
as possible. From 37 to 57 millimetres (1.46 in. 
to 2.24 in.) light pattern, the body is formed of a 
single forging ; for the heavy types up to 65 milli- 
metres (2.56 in.) the inner tube is reinforced by a 
jacket and ring ; for larger types the size and 
number of the reinforcement tube differs with 
calibre. In all the types the Hotchkiss mechanism 
is similar ; it consists, as has already been de- 
scribed in our pages, of a vertical prismatic wedge, 
operated by a lever, which by one downward move- 
ment opens the breech, extracts and throws out the 
cartridge case, and sets the hammer for the next 
round. On thesingle movementof the lever, a number 
of other operations depend than those enumerated, 
the most important of which is the safety locking 
of the firing device, which makes premature firing 
impossible. The final movement of the cartridge 
in its chamber is effected by the motion of the 
wedge, which, in rising to close the breech, is 
forced forward by the cam path in which it moves. 
The smaller calibres are controlled by a shoulder 
butt ; the mountings of the larger are provided 
with training devices. As already said, the smallest 
quick-firing Hotchkiss gun is 37 millimetres calibre ; 
examples of these were shown on a non-recoil 
mount ; this is designed especially for ships’ tops, 
for the smaller torpedo-boats, &. It can be 
operated by one man at a rate of from twenty-five 
to thirty rounds a minute. The common shell 
which it fires weighs about 1 Ib., and has an initial 
velocity of 1430 ft. with smokeless powder. More 
complicated and heavy, but more formidable 
weapons are the quick-firing guns of 47 milli- 
metres (1.85 in.) and upwards, mounted on recoil 
carriages ; these throw 2.6 lb. shells with an initial 
velocity of 1640 ft. The carriages have a fixed 
recoil and automatic return; the gun is trained 
by a shoulder butt. The 57-millimetre (2.24 in.) 
50 calibres long, and weighing 1144 lb., throws a 
shell of 6 lb., and can fire from 15 to 20 rounds a 
minute, at an initial velocity of 2620 ft., with 
smokeless powder, which is a high record of 
efficiency. A conspicuous example was the 12- 
centimetre (4.72 in.) gun on a central pivot 
mounting; it is 45 calibres in length, and of 
the heavy type. It rests in a cylindrical cradle 
with trunnions; the recoil on the line of its axis 
is secured by guides on the outer gun tube, which 
fit in corresponding grooves in the cradle. A ring 
shrunk on the jacket at the rear of the cradle, is 
attached to the piston-rod of the brake which 
it operates during recoil, On each side of the 
brake, spring recuperators are placed, to bring 
the gun back to firing position. These and 
the brake are placed under the gun, and are 
thus protected. The weight of the gun is 
7300 1b., and its shell, weighing 55 lb., is fired ‘ 
with 2460 ft. velocity. The Hotchkiss exhibit also 
contained a mountain gun, of which two types are 
made ; one a 42-millimetre (1.65-in.) bore, and 25 
calibres long ; it throws projectiles weighing 1.93 lb. 
at 1640 ft. velocity, and at the rate of from 10 to 
15 rounds a minute. The second type is 3-in. 
calibre, and fires shrapnel at an effective range of 
3000 metres; the projectile weighs 11.9 lb., and 
has an initial velocity of 985 ft. A quick-firing 
field gun was another interesting type exhibited ; 
this was 75-millimetre (2.95-in.) bore and 22 calibres 
long ; the carriage was of the rigid type, and the 
trunnions were placed low. The weight of this 
gun was 370 lb., that of the shell 10 lb., and the 
initial velocity 1475 ft. 

There was naturally an exhibit of the special 
Hotchkiss gun, by which the reputation of the 
company was established, the five-barrelled re- 
volver, with which a rapid fire can be maintained. 
We have on previous occasions so fully described 
this type of gun that we need not consider its well, 
known details to-day, though a few figures referring 
to the capacity of the latest weapons may be of 
interest. The 47-millimetre gun is 25 calibres 
long, and is effective at comparatively long ranges 
for penetrating the sides of torpedo-boats, and the 
non-armoured parts of ships. It can be fired with 
single rounds or continuously; with three men 
serving, 40 to 50 rounds a minute can be fired. 
The weight of the gun is 1265 lb., and that of the 
shells 2 46 lb.; the initial velocity is 1500 ft. 

The Hotchkiss exhibit was completed by a col- 
lection of ammunition, by mitrailleuses, and by 





guns. The exhibit included also the company’s 


automatic or semi-automatic guns. The mechanism 
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of the mitrailleuse is very simple, and ingeniously 
arranged ; it has a maximum capacity of from 500 
to. 600 rounds a minute. The 37-millimetre auto- 
matic gun is designed on the same general lines as 
the mitrailleuse, with modifications necessary on 
account of the larger calibre. It is known as the 
1-pounder automatic, and is illustrated by Figs. 1 
to 6, page 328. It comprises 33 component parts, 
of which 15 make up the operating mechanism ; in 
these are contained no screws or pins, and only 
three springs, of which one is essential to the 
working of the gun. The entire mechanism may 
be dismounted or assembled in about 30 seconds 
by any man of ordinary intelligence, and without 
the use of tools. 

The firing gear is arranged for firing single shots 
or volleys at will; and in the latter case the average 
rate of fire is 200 rounds per minute. The loading 
is accomplished by means of loading clips holding 
ten cartridges, and as these clips are wholly metallic, 
they are not affected by oil or water, they may be 
employed indefinitely without reforming. The feed 
is positive, and independent of gravity, and is not 
affected by the elevation or depression of the gun. 
The action of the mechanism is rectilinear, and the 
accuracy of fire is not impaired by vibrations of the 
gun. The cartridges cannot be introduced into the 
chamber until the instant of firing, and are there- 
fore not subjected to excessive heat in case the 
firing be suspended with the gun loaded. The 
barrel is fitted with a ‘‘ radiator” over and in front 
of the chamber. 

The principle is the same as in the rifle-calibre 
machine. A gas port is drilled into the barrel of 
the gun a few calibres from the muzzle, and brings 
it into communication with a cylinder parallel and 
beneath it. Within the cylinder is a reciprocating 
piston, which in a rearward motion compresses the 
mainspring, and returns to its original position. 
The remaining parts of the mechanism are actuated 
by this reciprocating piston, and perform the 
operations of opening and closing the breech, ex- 
traction and ejection of the empty cartridges, feed- 
ing, loading, and firing. 

Keceiver.—The receiver is a single gun-metal 
casting, and contains all of the mechanism. To 
the front it is threaded to receive the breech-piece B. 
In the interior are worked a passage for the piston- 
head F!, two longitudinal guides for the locking 
lugs N?, N! of the breech-block and a passage for 
the piston F*, To the rear the receiver is closed 
by the breech cover A!, which is secured by the 
pin A’, On removing the pin the breech cover 
may be swung open and all of the mechanism ex- 
posed. -The shoulder-piece A‘ is dovetailed to the 
breech cover and may be removed at will. The 
feed trough V is mounted in the receiver from the 
right and secured by the two pins V'. On the left 
is mounted the deflector S!, which may be swung 
about the pivot S? and removed, exposing the ejec- 
tion opening. 

The breech-piece B is screwed into the front of 
the receiver, and is provided with a seat b' for the 
head of the breech-block. To the front are formed 
the rings b? for the absorption and radiation of the 
heat developed by the powder gas. (See reference 
letters on Figs. 1 to 5. 

The Barrel.—The barrel is screwed into the 
breech-piece, and to the front is fitted with the 
collar K for supporting the gas cylinder. The 
breech-piece and the barrel taken together form the 
gun, properly speaking, the former taking all of 
the longitudinal strain, and the latter all the 
tangential. 

The gas cylinder D is supported at the front by 
the collar E, and at the rear by the receiver ; it is 
in communication with the barrel by means of the 
gas port, as already explained. 

The regulator R is mounted in the front of the 
gas cylinder, and may be screwed in or out, thus 
varying the amount of gas admitted to the cylin- 
der, and consequently the power for working the 
mechanism. 

Mechanism.—In the mechanism the piston com- 
prises the body F and the head F’. At the 
front of the body is formed the head f, which 
receives the pressure of the powder gas, and on 
the upper surface, which is flattened, are formed 
the large and small feeding cams. On the right is 
worked the guide groove of the ejector, and to the 
rear and below is mounted the sear K. The piston 
body is hollowed for the greater part of its length 
to receive the main spring G. The head is bored 
longitudinally to receive the breech-block N, and 
slotted for the passage of the lower extractor at F?. 


Near the front face are formed the extractor 
cams O, 0. The cocking handle J is mounted in 
grooves in the lower pari of the receiver, and when 
drawn to the rear abuts against a gator on the 
piston, permitting the latter to be pulled to the 
rear and the guncocked. During firing the cocking 
handle is held to the front by a spring clip. 

The breech-block is cylindrical in form, and 
is hollowed to receive the firing pin Q. To the 
front are formed the two locking lugs N', which, 
bearing against the surfaces B~ in the breech- 
piece, take up the strain of recoil. At n” is formed 
an annular groove in which are engaged the 
extractor hooks o*. An abutment F is formed to the 
front, and to the rear are the two opening lugs n. 
In the body of the breech-block are cut two spiral 
slots p terminated to the front and rear by short 
portions parallel to the axis. The firing-pin Q is 
mounted in the breech-block, and is fitted with a 
removable firing-point. 

The breech-block and piston are connected by 
means of the assembling pin M, which passes through 
the piston-head, the firing-pin, and the spiral slots 
of the breech-block. The ejector is seated in a 
recess in the right side of the receiver. Its lower 
portion is formed to partially embrace the body of 
the piston, and in this part is formed the stud 
which engages with the guide groove on the piston. 
The head of the ejector is formed to the contour of 
the cartridge-case. 

The firing gear is mounted on the left side of the 
receiver, and protected by the breech cover. It 
comprises the firing lever y, the trigger x', the 
trigger spring x*, and the controlling lever x°. The 
trigger comprises the trigger proper x! and its 
shaft, the spring lever x*, and the firing toe «*. 
The trigger spring is in tension between the spring 
lever x? and the arm 2‘ of the firing lever ; it tends 
to turn the trigger upwards until the firing toe x* 
rests against a stop on the receiver. 

The firing lever y is mounted on the pivot Y? 
and moves between the receiver and the left cheek of 
the breech cover. The controlling lever is prolonged 
to the left to form the hand rest y?. The gunner 
grasps this at the same time as the firing handle y, 
and by bringing the two together fires the gun. On 
the shaft y* is formed the controlling stop ¥°, of 
which the edge <‘ carries the lug y° and the recess 
z*, By turning the lever y° either of the parts 
z', y®, or 22 may be brought in the line with the 
firing lever y. 

We have now to explain the action of the firing 
gear. Suppose it to be desired to lock the gun against 
accidental discharge; the controlling lever x* is 
turned to the position marked ‘‘ safety.” In this 
position the lug y° is brought in line with the firing 
lever, and the latter cannot be turned sufficiently 
to the rear to free the trigger from the sear. Sup- 
pose it be desired to fire single shots ; the control- 
ling lever is turned to the position marked ‘‘ slow 
fire.” In this position the recess z* falls in line 
with the firing lever, and the latter may be pulled 
to its extreme rearward position. Drawing the 
firing lever to the rear, the firing arm 2‘ bears 
upon the firing toe «°, and causes the trigger to 
turn until the sear is released. The firing toe now 
rides over the cocking arm, and the trigger resumes 
its original position. In order to fire a second shot, 
it is necessary to release the firing lever, when 
the firing arm y/ will spring to its first position, the 
elongated journal y* permitting the firing arm to 
ride over the end of the firing toe x*. Suppose it 
| be desired to fire volleys, the controlling lever is 
turned to the position marked ‘‘ continuous fire.” 
| In this position, the edge 2‘ of the controlling stop 
| falls in line with the firing lever, and it is possible 
to draw the latter sufficiently to the rear to cause 
the trigger to release the sear, but not far enough 
to enable the firing arm y‘ to spring over the firing 
toe x*. 

The stop H has the double function of holding 





when the gun is not loaded, and of preventing any 
backward movement of the loading strip during 
firing. 1t is journalled in the right side of the re- 
ceiver below the loading trough, and drawn upwards 
by the tension of the coiled spring U. It may be 
freed from engagement with the piston or the 
loading strip by means of the handle h. On its 
upper end are formed two ratchet teeth which pro- 
ject through a slot in the bottom of the loading 
trough, but which are pushed downwards when a 
loading strip is in the gun. When in the down- 
ward position they permit tenons on the loading 
strip to move to the left, but prevent any backward 





the breech-block and piston in the cocked position 


movement to the right. The body of the stop is semi- 
circular in form, and when in its upward position, 
falls in line with the abutment f? on the piston and 
prevents a forward movement of the latter inde- 
pendently of the trigger; the loading strip is so 
formed as to permit the stop to take this position 
on the last cartridge of a strip having been loaded. 
When the strip is in the gun, the mig | is held out 
of line with the piston, and the latter is con- 
trolled by the trigger alone. 

The loading strips are gun-metal castings, on 
which are formed two series of clips which hold 
the cartridges near the base and the projectiles 
near the points respectively. The clips are so 
formed that the cartridges cannot be released, 
except by withdrawing them slightly to the rear. 
This movement is prevented by an undulated strip 
of steel, the undulations of which fall in line with 
the heads of the cartridges. When the strip is 
moved through the loading trough, these undula- 
tions are successively flattened down in the groove 
v’, and at the same time each cartridge in turn is 
drawn to the rear by the inclined guide w'. On 
the under surface of the strip is formed a series of 
tenons, which engage with the feed cams on the 
piston, and for each backward and forward motion 
of the latter, cause the strip to advance the distance 
necessary to bring a fresh cartridge to the loading 
position. The loading strips hold, each, ten 
rounds of ammunition. 

Suppose the gun to have been fired ; as the pro- 
jectile passes over the gas port G* a portion of the 
gas enters the gas cylinder D, and striking the 
piston head f, throws the latter to the rear. As 
the head F! of the piston moves to the rear, the 
assembling pin M moves first along the short parallel 
portion of the grooves in the breech-block, withdraw- 
ing the firing-pin. When the pin has been withdrawn 
the assembling pin enters the spiral portion of the 
grooves, and as the breech-block is prevented from 
| moving to the rear by the lugs N! bearing against 
_ the surfaces B of the breech-piece, the breech-block 
|is revolved about its axis until unlocked, and until 
| the lugs N! fall in line with the grooves N*. At 
this moment the assembling pin has arrived at the 
'end of the spiral portion P of the grooves in the 

breech-block, and enters the short parallel part p. 

In this last movement the cams o on the head of 
|the piston pass under the extractor levers R’, 
and the extractors are caused to pivot about the 
hooks o*, forcing the claws into positive engage- 
ment with the head of the empty cartridge. At 
|this moment the rear face P® of the piston head 
strikes the opening lugs n and the breech-block is 
| withdrawn to the rear with the piston. The ejector 
| stud during the first part of the movement of the 
piston is engaged in a portion of the ejector guide 
which is parallel to the direction of the movement. 
When, however, the breech-block has arrived 
sufficiently to the rear to unmask the ejection 
opening, the stud enters the inclined part of the 
guide groove, and causes the ejector to revolve 
about the piston, striking the empty cartridge and 
forcing it out of the ejection opening. Here it is 
received by the deflector, and caused to fall verti- 
cally to the ground. As the piston continues to 
recoil, compressing the main spring, the small feed 
cam engages behind one of the tenons of the feed 
strip, and causes the latter to advance partially to 
the loading ition. Finally, when the piston 
has finished its run to the rear, the sear K engages 
with the trigger x', and the gun is cocked ready 
for the next shot. 

On pulling the trigger the piston is thrown to the 
front by the main spring, and in its forward move- 
ment the large feed cam strikes the tenon of the 
feed strip, and brings the ffesh cartridge into the 
loading position. As the piston starts forward, the 
‘assembling pin moves along the parallel portion 
| of the grooves in the breech-block, and the cams 0 
pass from under the ends of the extractor levers, 
and free the extractors. As the piston continues 
to advance, the assembling pin M enters the spiral 
portion of the grooves, and as the breech-block 
is prevented from turning through the lugs N! being 
engaged in their guides, the breech-block moves 
forward with the piston. When sufficiently to the 
front, the projection o® on the lower extractor 
strikes the cartridge and pushes it home in the 
chamber ; the extractor claws now pass over the 
rim of the cartridge. The breech-block is now 
stopped by its front face n* striking the rear of the 
breech-piece and the locking lugs are in line with 
their seat b'. The piston continuing its forward 
movement, the assembling bolt moves along the 
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spiral portion of the grooves, and causes the breech- 
block to make a half turn and lock, the lugs bearing 
to the rear against the abutments B* of the breech- 
piece. The breech being now fully closed, the 
assembling pin passes into the parallel portion of 
the grooves, forces the firing pin against the primer 
and fires the gun. The piston is stopped by the 
abutment P! striking the corresponding abutment 
P? on the breech-block. 

In order to fire the first shot, it is necessary to 
cosk the gun by hand by means of the cocking 
handle J, but after this the action of the gun is 
entirely automatic, as the stop, as already ex- 
plained, holds the breech open after the last round 
on a loading strip has been fired. 

This gun has been subjected to experiments ; it 
has been fired about 1450 rounds, both with slow 
and rapid automatic fire. Among others, a series 
of 350 rounds were fired automatically. These 
firings demonstrated that the mechanism was amply 
strong, and not liable to breakages or accidental 
derangement. The vibrations of the gun were ex- 
ceedingly small. After the series of 350 rounds 


fired continuously, it was noted that there was no| 
excessive heating of the barrel, and the working | 


parts of the mechanism were quite cool. After 
1450 rounds, no erosions or scoring of the barrel 
could be observed. Little powder residue was de- 
tected in the cylinder, and the movement of the 
piston was in no degree impeded by its presence. 
The mean time required to fire a strip of 10 cart- 
ridges was three seconds; no difficulty was expe- 
rienced in keeping up a steady and continuous fire. 
No opportunity has yet been offered for firing the 
gun at long ranges. This gun has a diameter of 
bore of 37 millimetres, and a length of 35 calibres, 
its weightis 528 lb., weight of projectile .98 lb., 
initial velocity 1640 ft. 

Figs. 7 to 21 are general and detailed views. of 
the standard Hotchkiss 47-millimetre rapid-firing 
gun, with centre pivoting, mount, and shield. 


(To be continued.) 








THE COMPANIES ACT, 1900. 

THE new statute relating to Joint Stock Com- 
panies, which came into force on the first day of 
January, 1901, has much interest for engineers who 
are often connected with enterprises conducted on 
a basis of Jimited liability ; and, therefore, a brief 
and intelligible account of its provisions will, 
doubtless, be of value to many of our readers. 
Although in the Act the Legislature has been com- 
pelled to have recourse to a number of complicated 
sections, in order to bring about drastic reform, 
their general purpose may be explained in a few 
words. It is to lay before the would-be shareholder 
all the information—or at any rate, the means of 
obtaining all the information—which is at present 
accessible to the director and the promoter ; in other 
words, to ensure that the investor shall have every 


opportunity of considering the prospects of the | 


undertaking, to the support of which he proposes 
to devote his money, by the purchase of shares. 

The hitherto unknown destination of the greater 
part of that inflated purchase price which share- 
holders have so often been compelled to pay for pro- 
perty acquired by the company, must in future be 
disclosed ; the amount of directors’ remuneration, 
and of underwriters’ commissions, must now appear 
upon the prospectus, if such a document is pub- 
lished ; while every person intending to be a 
director must sign the memorandum of association 
for, and actually acquire, the full number of his 
qualifying shares. When we observe that the 
purchase price of property acquired by the com- 
pany, in addition to the value of the goodwill, must 
also be stated in the prospectus, it is clear that a 
fair opportunity will be given to all of ascertaining 
how far the ‘‘ purchase price” represents the true 
value of property sold tothe company. In addition 
to all this, the prospectus must disclose the names 
and addresses of all vendors, whether actual or 
original, including lessors who receive any part of 
the proceeds of the issue. 

Another important reform may be found in the 
sections which relate to allotment and the com- 
mencement of business. Much of the disaster 
which has attended the career of bubble companies 
during the last few years has arisen from directors 
proceeding to allotment on insufficient capital; and 
also from their commencing business before the 
financial stability of the undertaking was clearly 
proved. The provisions of the new Act on this 


point afford a good example of the drastic changes 
which it introduces. In future, a company cannot 
go to allotment unless the amount fixed as the 
minimum in the articles and named in the prospec- 
tus, has been paid up. Of course there is no 
necessity to fix any minimum ; but in the absence 
of a minimum directors cannot go to allotment 
unless the whole share capital is paid up! Business 
cannot be commenced unless the minimum cash 
subscription has been duly allotted. 

By far the most important changes are those 
which relate to the prospectus. Hitherto, the con- 
tents of this important document have not been 
prescribed by statute. So long as the facts stated 
therein were accurate, the directors, or other persons 
responsible for its publication, have been held free 
from blame. A glance at sec. 10 of the Companies 
Act, 1900, will reveal a long list of subjects which 
must be dealt with in every prospectus issued after 
the Act came into operation. 

One other matter is worthy of notice before we 
pass on to consider the actual text of the Act. 
Under existing Companies Acts, it has not been 
possible for anyone, except a shareholder, to 
examine the register of mortgages and charges on 
| the property of the company. Such a register was 
|kept by each company. A new register must in 
‘future be kept by the Registrar of Joint Stock 
| Companies, which will be open, on payment of the 
| prescribed fee, to any member of the public. 

In considering the terms of the new Act, it is 
necessary to bear in mind that they do not all apply 
| to private companies ; and that, while some sections 
| relate to all companies, whether registered before 
| or after January 1, certain of its more important 
| provisions only apply to companies registered after 
| January 1, 1901. Space does not permit us to 
| specifically point out these limits, but we shall 
endeavour to explain the application of each section, 
or group of sections, as we consider them seriatim. 
| , Where all are of importance, it is difficult to 
exes out any particular sections of a statute to 











which the special attention of our readers should 
| be drawn ; while an attempt to epitomise the pro- 
| visions of a lengthy section must often involve the 
|omission of important details. Having regard, 
however, to the sweeping changes which are effected 
by the new Act in one of the most important 
branches of our commercial law, it may be found 
useful to consider the actual text of some of the 
more important sections of the Companies Act, 
1900, adding, where necessary, explanatory notes 
and references to the previous state of the law. 
Fortunately for the lawyer who has to interpret, 
and for the public who must needs grasp, the true 
meaning of the new measure, it is divided into 
‘*departments” consisting of sections divided almost 
ad infinitum. In the following epitome, the original 
division and subdivision has been closely followed. 


INCORPORATION AND OBJECTS OF A COMPANY. 


The certificate of incorporation, which has always 
been, and still is, the proper proof of the legal exist- 
ence of a company, has acquired a new significance 
by virtue of section 1 of the Act of 1900. Hitherto, 
by virtue of section 18 of the Companies Act, 1862, 
a certificate of the incorporation of any company 
given by the registrar has been conclusive evi- 
dence that all the requisitions of that Act in 
respect of registration had been complied with. 
That portion of the Act of 1862 has now been 
repealed, and a certificate of incorporation given 
by the registrar, whether before or after the pass- 
ing of the new Act, is conclusive evidence that all 
the requisitions of all the Companies Acts in re- 
spect of registration have been complied with. It 
is obvious, of course, that in its relation to existing 
companies, this section does not require them to 
comply with the provisions of the Act of 1900, 
except in so far as they are applicable to existing 
companies. A statutory declaration by a solicitor 
engaged in the formation, or by a director or 
secretary of the company named as such in the 
articles, must be produced to the registrar, and may 
be accepted by him as sufficient evidence that the 
requisitions of the Acts have been complied with. 
When we have drawn attention to the ‘‘ new re- 
quirements,” the importance of this declaration 
will become apparent. 


DIRECTORS. 


Many important changes have been made by 
the Act of 1900 with regard to the appointment 
and qualification of directors. A director is defined 








in section 30. The term includes ‘‘any person 








occupying the position of director, by whatever 
name called.” 

No one can in future be appointed a director of a 
company by the articles, or be named as a director, 
or proposed director, in a prospectus unless, before 
the registration of the articles, or the publication 
of the prospectus, he has— 

(1) Signed and filed with the registrar a consent 
in writing to act as director. 

(2) Either signed the memorandum of association 
for a number of shares not less than his qualifi- 
cation (if any), or filed a consent to take and pay 
for such shares (if any). 

Further, on application for registration of a 
company, the applicant must deliver to the registrar 
a list of the persons who have consented to act. It 
is important to notice that these provisions have no 
application to companies registered before the Act 
comes into operation, nor to private companies. 

With regard to a director who is required by 
the company’s regulations to hold qualification 
shares, such shares must be obtained within two 
months after his appointment [section 3 (1)]. If 
a director fails to obtain his qualification within 
that time, or such shorter period as may be pre- 
scribed, he vacates his office ; [ib. sub-section (2)] ; 
while any unqualified person acting as director after 
the aforesaid period may be held liable to pay 51. a 
day for every day during which he so acts. 

In case the company with which he is concerned 
issues a prospectus, a director should be careful to 
see that it complies with all the requirements of 
section 10 of the new Act (referred to later, sub tit. 
Prospectus). His failure in this respect does not 
expose him to any penalty, but renders him liable 
in damages to any person injured. Before proceed- 
ing to allotment, he should make certain that the 
minimum subscription has been paid up, and that the 
amount payable on ‘“‘ application,” which can in no 
case be less than 5 per cent. of the value of the 
share, has also been paid [section 4]. Nor do his 
new duties cease after allotment. He must then 
take care that the company does not commence 
business until it is entitled to do so, and has 
obtained a Registrar’s certificate to that effect 
[section 6]. 

A director must also see that contracts for the 
issue of fully, or partly, paid shares are duly filed 
within the same month. He must summon the 
statutory meeting, at some time not less than one 
nor more than three months after the incorporation 
of the company; and must see that the report 
referred to in section 12, sub-section (2), [see post, 
sub tit. Statutory Meeting] is circulated among the 
shareholders seven days before the meeting, and 
duly filed with the registrar ; and that all mort- 
gages and charges are properly registered in accord- 
ance with section 14 of the Act. 

Although new duties are imposed and new re- 
strictions are placed upon directors who are bound 
by regulation to have qualifying shares, it is neces- 
sary to observe that this Act does not make it 
compulsory for directors to have any pecuniary 
stake whatever in the company. 


ALLOTMENT. 


Important provisions relating to allotment are to 
be found in sub-sections 4 and 5 of the new Act. 
These sections are designed to prevent directors 
commencing business without sufficient capital. It 
is —, that no allotment of share capital in a 
public company shall be made unless— 

(a) The amount (if any) fixed by the memoran- 
dum or articles of association, and named in the 
prospectus as the minimum subscription upon which 
the directors may proceed to allotment ; or 

(b) If no amount is so fixed and named, then the 
whole amount of the share capital so offered for 
subscription, 
has been subscribed, and the sum payable on appli- 
cation for the amount so fixed and named, or for 
the whole amount offered for subscription, has been 
paid to and received by the company. 

The amount ‘‘fixed and named” is to be reckoned 
exclusive of any amount payable otherwise than in 
cash ; while the amount payable on each share 
shall not be less than 5 per cent. of the nominal 
amount of each share ; and it is important to notice 
that this provision relates to the first and every 
other allotment. Unless the foregoing conditions 
are complied with within forty days after the first 
issue of the prospectus, application money must be 
returned ; and if it is not returned within forty- 
eight days from the first issue of the prospectus, 
the directors become personally responsible for re- 
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payment of the same to the shareholders, unless 
they can prove that non-payment was not due to 
any neglect on their part. These provisions 
(except that to which we have already alluded) 
only relate to the jirst allotment of shares to the 
public. 

In order to prevent directors from escaping the 
above obligations, it is provided that any condition 
requiring or binding any applicant for shares to 
walve compliance with any requirement of the 
section shall be void. 

Moreover, any director who knowingly contra- 
venes any of the above provisions may be liable to 
make compensation to the company or to any 
allottee for loss sustained. 





RETURN OF ALLOTMENTS. 


Within one month after any allotment, there must 
be filed with the registrar : 

(a) A return stating the number and amount of 
shares, the names, &c., of the allottees, and the 
amount due or payable on each share. 

(b) In cases where shares have been allotted in 
whole, or in part, for a consideration other than 
cash, a contract in writing censtituting the title of 
the allottee, together with any contract of sale, or 
for services or other consideration in respect of 
which such allotment was made. Also a return, 
stating the number and nominal amount of shares 
so allotted, the extent to which they are to be 
treated as paid up, and the consideration for which 
they have been allotted. 








CoMME&NCEMENT OF BusINEss. 

Having guarded against allotment on insufficient 
capital, the Act next makes important changes with 
regard to the commencement of business. A private 
company can commence its business upon incor- 
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has been subscribed or not, if the directors so 
determine, and the articles permit. This rule 
formerly applied to public companies, but they 


cannot now commence business until the require- | an 


ments of section 6 of the Act of 1900 have been 
fulfilled. 

A company registered after January 1, 1901, and 
which issues a prospectus to the public, must not 
commence business or exercise any borrowing powers 
unless the number of shares constituting the mini- 
mum cash subscription mentioned in the articles, 
payable in cash, have been allotted, and at least 
5 per cent. of the amount payable on the same 

id, and unless every director has paid in cash on 

is shares proportionately to the amount payable 
on the public subscription, and a statutory declara- 
tion by the secretary, or one of the directors, has 
has been filed, veliaing compliance with the fore- 
going conditions. The registrar, on the filing of 
this statutory declaration, gives a certificate that 
the company is entitled to commence business, and 
the certificate is conclusive evidence that the com- 
pany is soentitled. Any contract made by a com- 
pany before itis entitled to commence business is pro- 
visional only, but on that date it becomes binding. 
If any public company begins business in contra- 
vention of this section, every person who is respon- 
sible is liable to a fine not exceeding 50l. for every 
day during which the contravention continues. 

These provisions have no application to a private 
company, or to a company registered prior to 
January 1, 1901. It has always been within the 
ower of acompany to provide in the articles that 

usiness shall not be commenced until a definite 
amount of capital has been subscribed, but this 
power has seldom been exercised [Ornamental 
Pyro Company v. Brown, 1864, 2 H. and C. 71]. 


CoMmMISSIONS FOR UNDERWRITING, &C. 


The provisions of the Act of 1900 with regard 
to commissions are contained in section 8. Putting 
the matter shortly, it is lawful for the company to 
pay commissions if the amounts thereof are 
authorised by the articles of association, and dis- 
closed in the prospectus. Save as aforesaid, the 
section makes the payment of commission, &c., 
unlawful, but it does not affect the power of any 
company to pay such brokerage as it has heretofore 
been lawful for companies to pay. 


PROSPECTUS. 


Perhaps the most important changes which this 
Act makes in the law relating to companies are 
contained in section 10, which sets out a list of 
what must in future form the essential require- 
ments of a prospectus. 

A prospectus is defined (by section 30) to be 
‘‘any prospectus, notice, circular, advertisement, 
or other invitation, offering to the public for sub- 
scription or purchase, any shares or debentures of 
acompany.” The duty of those who issue a pro- 
spectus has been ‘‘ to state everything with strict 
and scrupulous accuracy ; and not only to abstain 
from stating as fact that which is not so, but to omit 
no one fact within their knowledge, the existence of 
which might in any degree affect the nature, extent, 
or quality of the privileges and advantages which 
the prospectus helds out as inducements to hold 
shares [New Brunswick Railway Company v. Mug- 
geridge, 1860 1 D. and S., 381]. Every prospectus 
issued in future must state : 

1. The contents of the memorandum, and the 
names of the signatories. [This information, how- 
ever, need not be put in an advertisement. | 

2. The directors’ description and addresses, their 
qualification and remuneration. 

3. The minimum cash subscription for allotment 
fixed by articles and prospectus. 

4. The amount per share payable on application 
(to be not less than 5 per cent.), and on allotment. 

5. Particulars of shares and debentures which 
are issued as fully, or partly, paid up, and the 
consideration for their issue. 

6. The names and addresses of all vendors, 
whether actual or original, including lessors, who 
receive any part of the proceeds of the issue. 

7. The purchase price of the property, ‘‘ good- 
will,” being separately stated. 

8. The commission for underwriting the shares 
(not debentures) fixed by articles and prospectus. 

9. The amount or estimate of preliminary ex- 

nses. 

10. The amount payable to the promoters, and 
the consideration therefor. 

11. Dates and parties to all material contracts 


within three years, other than those in the ordi- 


nary coursé of business. é 
12. The names and addresses of the auditors (if 


s Full disclosure of any personal interest of 
any director in the transaction, and of all moneys 
or shares paid or receivable by him. 

The above particulars are subject to certain 
modifications, when the prospectus is published 
more than one year after the date upon which the 
company is entitled to commence business. 

The provisions of the section cannot be waived, 
and every director who takes the responsibility of 
issuing a prospectus must see that the statute is 
complied with. It should be observed, however, 
that no director, or other person responsible, incurs 
liability by reason of non-compliance, if he can 
show that, in the case of non-disclosure he was 
ignorant, or in the case of non-compliance he 
made an honest mistake. Otherwise, he is subject 
to penalties under the general law. 

The terms of a contract mentioned in the pro- 
spectus must not be varied, except subject to the 
approval of a general meeting. 

t is thought by many that the foregoing 
stringent regulations with regard to a prospectus 
may have the effect of increasing the number of 
no-prospectus companies ; but, having regard to the 
definition of the term, it seems that such com- 
panies will be much hampered in advertising unless 
they publish a prospectus. 


Tue Statutory MEETING. 


The first meeting of a company assumes con- 
siderable importance under the new Act. In the 
case of all companies registered after January 1, 
1901, a meeting must be held not less than one 
month, nor more than three months after the date 
upon which the company is entitled to commence 
business. This is to be called the statutory meet- 
ing. In the case of private companies this period 
must be calculated from the date of incorporation ; 
and in the case of public companies from the date 
of the registrar's certificate [referred to ante, sub. 
tit. Commencement of Business]. Not less than seven 
days before the meeting a apart. signed by two 
directors, or by one director if there is only one, 
must be laid before the shareholders. This report 


-| must state : 


1. The number of shares allotted and the amount 
paid up, or creditors paid up, and the particulars 
of the consideration for the same. 
2. The amount of cash received for such shares. 
3. An abstract of receipts and payments on 
capital account, together with an account or esti- 
mate of the preliminary expenses. 
4. The names, &c., of the director and secretary, 
and also of the auditors, and manager (if any). 
5. Particulars of any contract proposed to be 
submitted for modification, together with proposed 
modifications. 
The accuracy of such a report must, to a certain 
extent, be certified by the registrar. 
At the meeting itself, a list of the shareholders, 
together with their descriptions, must be open to 
inspection. Any matter arising out of the report 
may be discussed at this meeting, even without 
notice ; but in order to protect absent members, no 
resolution can be passed unless due notice has 
been given in accordance with the articles ; while 
for the purpose of giving any necessary notice, the 
meeting may be adjourned from time to time. 
Should directors make default in filing their re- 
port, or in holding the statutory meeting, any 
shareholder may petition the Court for a winding 
up, after fourteen days have elapsed from the ex- 
piration of the period during which the meeting 
may be convened. On the hearing of such a 
petition, the Court may wind up the company, or 
make an order that a meeting be held. It might 
be added that proxies cannot be used at the statu- 
tory meeting. 

ExTRAORDINARY GENERAL MEETINGS. 

The holders of not less than one-tenth of the 
issued capital of the company upon which calls 
have been due and paid, may in future requisition 
the directors to convene an extraordinary general 
meeting, in spite of regulations to the contrary in 
the company’s articles. 

Should the directors omit to convene a meeting 
to be held within twenty-one days of such requisi- 
tion, the requisitionists may convene the meeting 
themselves at any time within three months of the 
date when the requisition was deposited at the 





office of the company. At such meetings resolutions 
may be passed, a if they require confirmation, 
subsequent meetings may be convened for that 
purpose. [See section 13.] 

MortTGAaGES AND CHARGES. 

Among the most important provisions of the 
Act are those contained in sub-sections 14-18, re- 
lating to mortgages and charges. Hitherto, a com- 
pany has been compelled to keep a register of 
mortgages open to inspection by contributories 
at the office of the company [Companies Act, 1862, 
section 43] ; but in future a register must be kept, 
which is to be open to inspection by the public. 
In future, every mortgage or charge created by a 
company after January 1, 1901, and being either : 

(a) A mortgage or charge for the purpose of 
securing any issue of debentures ; or 

(b) A mortgage or charge on uncalled capital of 
the company ; or 

(c) A mortgage or charge created or evidenced by 
an instrument which, if executed by an individual, 
would require registration as a bill of sale ; or 

(d) A floating charge on the undertaking or 
property of the company shall, so far as any security 
on the company’s property or undertaking is there- 
by conferred, be void against the liquidator and 
any creditor of the company, unless filed with the 
registrar for registration in manner required by the 
Act within twenty-one days after the date of its 
creation, but without prejudice to any contract or 
obligation for repayment of the money thereby 
secured. The registrar must keep a register of all 
such mortgages, and on payment of the prescribed 
fee must enter particulars thereof. . In the case of 
a series of debentures, it is sufficient to enter (a) 
the amount of the whole series ; (b) the dates of 
the resolutions creating the series and of the cover- 
ing deed, if any ; (c) a general description of the 
property charged ; and (d) the names of the trus- 
tees. The register is open to inspection on pay- 
ment of the prescribed fee, not exceeding 1s. The 
company must keep a copy of every mortgage 
requiring registration at its registered office, and 
such copy must be open to the inspection of the 
members and creditors on payment of a fee not 
exceeding 1s. In future, therefore, any member 
of the public who contemplates taking shares in a 
company may proceed to the registrar, and ascer- 
tain the exact liabilities to which the property of 
the company is exposed. The company, and every 
director, manager, or other officer guilty of con- 
travening the provisions of this section, are liable to 
heavy penalties. It should be observed that the 
section applies to every mortgage or charge created 
after this Act, although the company itself may 
have been registered long before. 


AUDITORS. 


The new Act also makes provision for the appoint- 
ment of auditors. At each annual general meeting, 
an auditor or auditors must be appointed to hold 
office until the next annual general meeting. In 
default the Board of Trade may make the appoint- 
ment, and fix the auditor’s salary. No director or 
officer of the company can take the appointment. 
The remuneration of the auditors of a company is 
to be fixed by the company in general meeting. 

Auditors are given plenary powers with regard 
to the inspection of books and vouchers of the 
company. They must make a report to the share- 
holders on the accounts examined by them, and 
on every balance-sheet laid before the company in 
general meeting during their tenure of office ; and 
every such report shall state whether, in their 
opinion, the balance-sheet referred to in the re- 
port is properly drawn up, so as to exhibit a true 
and correct view of the state of the company’s 
affairs, as shown by the books of the company ; 
and such report must be read in general meeting. 


Companies LimiTED BY GUARANTEE. 

Hitherto, companies limited by guarantee have 
been at liberty to have a capital divided into 
shares, whether there is any provision to that effect 
in the memorandum of association orno. In future, 
however, companies registered after January 1, 
1901, shall not be capable of having a capital 
divided into shares, unless the memorandum of 
association so provides. Unless there is such a 
provision in the memorandum, no person has any 
right to participate in any way in the divisible profits 
of the company. [Section 27.] 

Fatse STATEMENTS. 





In order to ensure the accuracy of the many 
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returns, reports, &c., which directors and others 
are bound to make under the new Act, a section 
has been inserted in the Act which provides that 
any person making a statement which is false to 
his knowledge, in a material particular, shall be 
guilty of a misdemeanour. By an extraordinary 
omission, this section makes no reference to a 
‘‘ prospectus,” and a question may arise as to 
whether it will come within the description ‘‘ other 
document required by or for the purposes of this 
Act.” In our view, the prospectus cannot be in- 
cluded within this provision, as it is certainly not 
‘‘ required by ” the Act. 


REPEAL OF SuB-SECTIONS 25 AND 38 OF THE 
Companies Act, 1867. 


These two sections, which have given rise to 


much litigation in the past, are repealed by the| F 


Act of 1867. In future, a fully-paid share issued 
by the company will be a fully-paid share to all 
intents and purposes, and no pitfall will await the 
unwary holder by reason of non-registration of a 
contract. 








LITERATURE. 


Das Wasserwerk der Niederlindischen Provinz Zeeland. 
By FriepricH Mutter. Berlin, 1898: Wilhelm Ernst 
and Sohn. 612 pages, large octavo, with 121 Text 
Figures and an Atlas of 10 Plates. 

WE regret very much that so valuable a work as 

the Wasserwesen, by Friedrich Miiller, of Friede- 

nau, near Berlin, should accidentally have been 
overlooked for two years. The title ‘‘ Wasserwesen”’ 
is not easily translated. Water, canals, fishery, 
navigation, So of the coast against the 
inroads of the sea, and the cultivation of every 
acre that can be reclaimed from the sea, form so 
important a factor in the Government of the 

Netherlands that there is a special Minister for this 

‘“‘waterstaat ’department. The adaptation ‘‘ water- 

staat’ may be permissible. In no part of the 

country has the wrestling with the sea been more 
severe than in the present province of Zeeland, the 
group of islands stretching from the southern bank 
of the estuary of the Schelde to the Maas, and 
comprising also that southern bank, designated 

Zeeuwsch Vlanderen. 

The name Zeeland, the author thinks, is derived, 
not from the word ‘‘sea,” but from the Suevi, who 
inhabited these districts about the beginning of the 
Christian era. The people call themselves Zeeuv 
to the present day. Of the so-called mouths of the 
Schelde, the Eastern Schelde is now certainly 
nothing but an arm of the sea, as a railway em- 
bankment cuts it off from the river. But in the 
other branch, too, a channel miles in width and 
from 100 ft. to 150 ft. deep, the river current does 
not count much. Regularisation of such rivers is 
an impossibility. The tidal range is not very high 
—from 11 ft, to 14 ft., perhaps 15 ft., in ordinary 
spring tides. But floods and winds are terrible, 
the sea currents powerful, and the geological fea- 
tures peculiar. andslips are frequent, and appa- 
rently well settled foreshores with gentle slopes are 
inclined to glide horizontally in the course of a few 
hours, causing a caving-in landwards, and leaving 
there hollows of great depth, and often of charac- 
teristic outlines. The terrific floods of January, 
1808, induced Napoleon to remark that the whole 
of Zeeland was not worth the money spent upon 
the maintenance of the dykes. But the courage and 
skill of Andries Schraver, who repaired 46 dykes in 
three months, without abandoning a single polder, 
converted him to a better opinion. 

What is now a group of well-defined and fairly- 
populated islands was in historical times nothing 
but a multitude of sand and mudbanks with ever- 
shifting channels: banks which the indomitable 
pluck and perseverance of the people have enlarged, 
drained, united, and cultivated. Now this was 
done in the course of centuries, and is being done, 
the author explains, for the benefit of the engi- 
neer and national economist. The book may be 
characterised as a treatise, which must necessarily 
be historical to a certain extent, a treatment to 
which the author’s scholarly mind predisposes him, 
on the protection of the coast and the reclaiming of 
land, the engineering features of this work, the 
legal and social status of the people, and on fisheries, 
canals, and navigation ; 90,000 hectares (222,000 
acres) have been gained from the sea, 28,000 
hectares lost again; one-fifth of the area of the 


Netherlands was under water in the early middle 
ges, 





The work is divided into three sections. The first 
deals with the geology and the general history of the 
district. The Romans speak of the rivers Scaldis, 
Mosa, Vahalis, Rhenus, in which we recognise 
the Schelde, Maas, or Meuse, Waal, Rhine. Some 
of their writers seemed to regard the Mosa as the 
chief river into which the Schelde and the Rhine 
discharged part of their waters, but the accounts 
are by no means clear. Pliny mentions already the 
peculiar hills, of which the island of Walcheren-— 
probable the most widely known of these islands, as 
the port of Vlissingen is situated on it—once con- 
tained 65, unmistakably artificial hills, up to 40 ft. 
in height, but not of large area, and not built upon, 
as the lower but larger hills on the Frisian coast 
were. They may have been temporary refuges at 
exceptionally high water. Of the rule of the 
ranks in these islands we know very little. The 
first Counts of Holland and of Flanders were ap- 
pointed in the tenth century, after the ravages of 
the Normans. Since the twelfth century there has 
been a lack of documents referring to dykes, &c., 
but the map ascribed to Count Dampier and the 
year 1274, certainly does not date back further than 
the sixteenth century. The second section de- 
scribes old and new methods of coast protection, 
dykes, dunes, breakwaters and their construc- 
tion, the piles, batters, fascines, osiers and 
grasses, and the creation of polders in detail, 
and then proceeds to give further particulars con- 
cerning nine districts, among which are Terneuzen, 
Walcheren Island, with the towns of Middelburg 
and Vlissingen (Flushing) Noord Beveland, and 
the repair of the great dyke rupture on Tholen 
Island in 1894. This will be the most instructive 
section for engineers, although neither pumps nor 
windmills are touched upon. The third section 
also brings much of interest to the engineer. The 
democratic spirit of the people has impressed a 
peculiar character upon the State and communal 
regulations for the coastal defence, as it is very 
properly called. There is a rijk’s (Government) 
waterstaat and a provincial waterstaat ; the rent- 
master must not be a near relation of the dyke- 
grave, and polders are officially distinguished as 
free when they are entirely maintained by the 
community, and as calamitous when State aid is 
claimed. The section further deals with the 
fisheries—herrings, crabs, oysters, &c.—with canals, 
ports, ferries, shipping, pilots, lighthouses, and 
lightships. The very complete alphabetical index 
is prepared with remarkable care. A glance at 
the charts and diagrams of the atlas will suffice 
to show how conscientiously the author has dis- 
charged his task, to which he has devoted many 
years of study. On the maps the historical cha- 
racter of the treatment is strongly marked. 
An astonishing amount of detail is crammed 
into these maps, to which the author has made 
important additions. We have geological pro- 
files ; many sections through polders, dunes, and 
all sorts of dams, explaining the construction of 
continuous dykes and of fixed points on shores 
where the costs of continuous dykes would be pro- 
hibitive ; and sections exemplifying the landslips 
(falls) mentioned above, and the methods of repair- 
ing the damage. The ten plates are folded, and 

laced in a strong but light envelope of cardboard. 

ey might have been bound, of course, but we 
think that the publishers deserve commendation 
for adopting this more convenient and handy 
arrangement. The volume will particularly be 
appreciated by the Zeeland people, who did not 
possess any exhaustive treatise of this kind. But 
works of this standard are altogether rare. 


An Elementary Treatise on the Calculus for Engineering 
Students. By Joun Granam. B.A., B.E. Second 
Edition. London: E. and F. N. Spon, Limited. 
[Price 7s. 6d.] 

THE chief interest of this book lies in its really 

practical character. The ‘‘ Differential Calculus 

occupies the first ten chapters, in which all the 
fundamental principles are developed. Applica- 
tions to mechanical and electrical problems occur 
at a very early stage, the first of them being given 
in the second chapter, on ‘‘ Successive Differentia- 
tion.” Taylor’s and Maclaurin’s thorems are stated 
and proved, but no reference is made to the re- 
mainder in either case. Several mechanical and 
electrical examples of maxima and minima are 
worked out, and the maxima and minima of func- 

tions of two or three variables are somewhat eo 5 

gone into. The geometrical applications of the dif- 





ferential calculus include tangents and normals to 








plane curves, radius of curvature of plane curves, 
and a separate chapter on “‘The Cycloid, Epicy- 
cloid, and Hypoceloid.” 

The elementary processes of the integral calculus 
are dealt with in Chapters XI. to XT Here all 
the methods generally used for integrating the 
ordinary algebraic and transcendental functions are 
fully ex , a large number of cases being solved 
in detail. Chapter XV. shows how to obtain defi- 
nite from indefinite integrals, but does not touch 
the theory of gamma functions and Eulerian 
integrals. The geometrical part begins with the 
areas of plane curves; next, areas of surfaces of 
revolution, with Guldinus’s theorems ; volumes of 
solids of revolution ; and lastly, lengths of plane 
curves. 

The treatment of Fourier’s expansion is most 
practical. The author starts with the statement 
that any periodic curve may be represented by a 
constant term + a series of sine and cosine curves 
of definite periods, and’ then shows how to deter- 
mine the coefficients of the successive terms by 
integration. Several examples are worked out in 
full, and a few problems are given for solution. 
Differential equations are explained with a view to 
their application to practical work. The principal 
forms considered are : Equations of the first order 
and degree, homogeneous equations, linear equa- 
tions with constant coefficients ; symbolical methods 
of solving differential equations are also given in 
sufficient detail. The book closes with a large 
number of applications of the calculus to mechanical 
and electrical problems, including an appendix on 
centres of mass, liquid pressure, and vibrations, 
natural and forced. 

It will be seen from the above summary of the 
contents of this book that it has been written and 
arranged from the standpoint of the practical engi- 
neering student, who will find in its pages all those 
parts of the calculus which have any bearing on his 
work. The problems given as exercises, which 
constitute an important feature of the book, are 
numerous, varied, and carefully selected. In con- 
clusion, we have no hesitation in saying that the 
book is admirably suited to its purpose, and feel 
confident that it will be appreciated by all who 
use it. 
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BrEiGian Inpustrr.—The Company for Promoting the 
National Industry of Belgium realised last year a profit 
of 230,0567. The company benefited from the activity 
prevailing in_the Belgian coal trade, as it has | in- 
vestments in Belgian collieries, On the other hand, the 
results worked out az, Belgian iron works were less 
favourable last year. The company is interested in eleven 
Belgian collieries, and these collieries turned out last year 
5,215,306 tons, as compared with 5,009,111 tons in 1899, 
while the prices last year were much more 
remunerative than in the preceding twelve months. 
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THE THORNYCROFT-MARSHALL WATER-TUBE BOILER. 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO, ENGINEERS, CHISWICK. 
(For Description, see opposite Page.) 
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Fia. 6. 


On the present and opposite pages we illustrate a 
new form of water-tube boiler which we recently had 
an opportunity of seeing in Menges at the works of 
Messrs. J. I. Thornycroft and Co., at Chiswick. For 
some time past both Messrs. Thornycroft and Messrs. 
Hawthorn, Leslie, and Co., of Newcastle-on-Tyne, 
have been engaged on the problem of designing a 
water-tube boiler of the large tube variety, which 
would be an improvement on existing types. Having 
discovered that they were proceeding on somewhat 
similar lines, the two firms decided to join forces, and 
the result is the boiler we now illustrate, 

Referring to our illustrations, Fig. 1 is a side 
elevation, Fig. 2 a longitudinal section, as 3 a half 
front elevation and half cross-section, and Fig. 4 a 
back elevation partly in section. The three perspective 
views on the present page are from photographs, and 
show the general design very clearly. Fig. 5 shows 
the framing and the water-box in position, but no 
tubes in place; the holes in the py eG. however, 
indicate their position. Fig. 6 shows the boiler nearly 
completed, but the casing removed, and the arrange- 
ment of tubes is well illustrated. Fig. 7 shows the 
tubes as seen in plan. 

It may be stated that the boiler is made in two 
forms, sectional and non-sectional. It is the latter 
which we saw at work, and which we now illustrate. 
We will, therefore, first deal with the non-sectional 
design ; which, it may be added, is considered more 
suitable than the other for smaller installations. 

It will be seen from the illustrations that the boiler 
consists mainly of a flat chamber or water-box, generat- 
ing tubes and large horizontal drum or separator ; the 
whole being enclosed in a casing or smoke jacket, and 
mounted above the furnace and ashpit. The water- 
box is of ordinary construction, and naturally has to be 
well stayed. The construction, however, is simple and 
there is no difficulty in this respect. The stays are 
bored so that fracture of any one would be noti- 
fied by the escape of steam through the hole. The 
tubes are all expanded at one end into the 
inner plate of the water-box which thus forms a tube- 
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plate, and pairs of tubes are joined at their front 
ends by junction- boxes. Connection between the 
drum or separator and the water-box is effected by 
pipes, of which two for water connection and one for 
steam connection are shown in Fig. 2, page 332. 

The operation of the boiler is as follows: Feed 
water is pumped into the separator and descends to 
the water-box through the water connecting tubes 
by gravity, they being expanded into the lower part 
of the separator and below water level. From the 
water-box the water flows into the lower generating 
tube of any pair. It is thus subject to the heat of the 
furnace gases, and steam bubbles being formed, a cir- 
culation towards the junction-box is set up owing to 
the upward inclination of the tube. Through the 
junction - box, water and steam flow into the cor- 
os pee tube of the pair, and finally the steam 
and water escape into the water-box. The bubbles 
of steam then rise to the top of the water-box through 
the water, and are carried to the separator by the pi 
shown being discharged above water level. Natural y 
a good deal of water is carried over with them, but 
this is directed downwards by the nozzle shown and 
descends again to the water-box together with the 
new feed water. 

It will be gathered from the design that this boiler 
is not designed for what are described as ‘‘expregs ” 
purposes, such as torpedo-boat practice ; and it is not, 
we understand, at all intended to take the place of 
the older Thornycroft design of small-tube boiler. 
The head available for circulation is not great, and the 
tubes are more nearly of the horizontal than the ver- 
tical position. The steam also has to disentangle itself 
from the water in the water-box, or else carry over 
large volumes of water with it. These points have 
evidently been recognised by the inventors. The 
water-box is of large capacity, being 8 in. wide inside, 
and the separator is also of es proportions, it ex- 
tending the whole length of the boiler, and being 3 ft. 
in internal diameter. The tubes are 3} in. in external 
diameter. Other details of the boiler we saw at Chis- 
wick are given at the end of this article. 

With the proportions stated, the boiler works well 
at fairly high rates of evaporation, and it is claimed 
that for an equal area of heating surface it occupies 
no more space than corresponding types, whilst its 
weight is approximately the same. It is, however, 
capable of being forced to considerably higher rates of 
evaporation. This boiler, moreover, can be worked 
without a reducing valve between it and the engine, 
the large separators having sufficient capacity to pre- 
vent eer Comparing this boiler to the Belleville 
type, it will be seen that the steam and water have 
only to pass through two lengths of tube, there being 
only onesharp turn, instead of, as in the Belleville, 
say, 20 lengths of pipe, and nearly as many sharp bends. 
The advantage in this respect is greatly in favour of 
the new type of boiler; in which, it is pertinent to 
remark, non-return valves are not fitted to prevent the 
reversal of circulation. There is, of course, the re- 
tardation of the escape of steam, especially from the 
lower tubes, by it having to rise through the water in 
the water-chamber ; but the latter, as stated, is of fair 
proportions, and so long as evaporation is not forced 
too heavily there appears to be no difficulty in this 
respect. 

In regard to inspection, it will be seen that the flat 
water-chamber has at its back a number of small 
covers, one corresponding to each tube end; whilst 
the junction-boxes have a cover -also on their front 
sides. By removing these covers it is possible to see 
half way down the tube from either end, the curve 
of the tubes being set out for this purpose. The 
greater facility with which a slightly-bent tube can be 
examined, as compared to one perfectly straight, is well 
known. 

The tubes of this boiler cross each other, and are 
packed closely together, sc that the streams of gases 
on their way to the chimney are broken up by eddies, 
thus causing a fair distribution of the heat. The 
fewer tubes in the lower part, owing to the arrange- 
ment, give a chance for the furnace gases to be con- 
sumed before they have parted with so much heat as 
to be brought below the temperature needed for com- 
bustion. y arranging that one opening in each 
junction-box gives access for inspection and cleaning 
to each pair of tubes, the number of small doors is 
reduced, and the danger of los: from leakage is thus 
lessened. 

We will now refer to the sectienal boiler, an example 
of which has been constructed at Mesers. Hawthorn’s 
engine works at St. Peter’s, on the Tyne. This boiler 
has 1200 ft. of heating surface, and is now supplying 
steam to drive the machinery there. In the sectional 
arrangement the water-box is replaced by a series of 
headers, two headers, with their communicating tubes 
and junction-boxes, forming an element. There is the 
feed-distributing tube at the bottom communicating 
with the various elements ; the design, in this respect, 
being similar to the Belleville boiler. There are also 
downcomer tubes communicating between the top 
drum or separator and feed distributor, so that the 


same ample space for the separation of steam and 
water in the headers as there is in the water-chamber 
of the design illustrated. This sectional arrangement: 
is considered better suited for large installations where 
it is desirable to be able to replace sections of boilers 
without removing the boiler itself, or without removing 
pairs of tubes. 2 

The boiler illustrated, as erected at Chiswick, has 
we understand, been found to work satisfactorily, 
so far as the regulations laid down by the Admiralty 
for tests on shore are concerned; but before it is 
possible to ssy whether the advantages claimed by the | 
makers over other large tube types are substantiated, 
it will be necessary to test the boiler in actual service 
afloat ; for the most important point of superiority 
that this boiler is said to possess is that it will main- 
tain in actual service for long periods the same effi- 
ciency that it displays when new on trial perform- 
ances. Without pretending to forecast results, we 
think it will be agreed that the inventors have fair 
grounds for being sanguine in this respect. 

Designs have been made for an installation of these 
boilers in a sloop of war, the heating surface being 
4800 square feet, and the grate surface 130 square feet. 
The total weight, including water, will be 69 tons. 
The specification for this vessel was for not less than 
4020 square feet of heating surface to give 1400 
indicated horse-power. On the basis of data already 
obtained on trial, these conditions were easily fulfilled 
and a higher ratio of heating surface. per indicated 
horse-power was given than with other large-tube 
boilers used in the Royal Navy. 

A series of trials are about to be made with the 
boiler at Messrs. Thornycroft’s works, which is now 
supplying steam for the electric installation. Accord- 
ing to the programme laid down, the first trial will be 
of eight consecutive hours’ duration at the maximum 
specified steam pressure, 18 lb. of coal being burnt 
the square foot of grate per hour, and the equivalent | 
evaporation of water will be not less than 12 Ib. per 
pound of coal from and at 212 deg. On the second 
trial, of eight hours’ duration, 24 lb. of coal per 
square foot of grate will be burnt per hour, when the 
ee will be equivalent to 11} lb. per pound of 
coal from and at 212 deg. A third trial of 8 hours 
will be made, burning 30 lb. of coal per square foot of 
grate per hour, when the evaporation is to be 11 Ib. of 
water per pound of coal from and at 212 deg. These, 
of course, are merely the conditions of test, and are 
not framed with special reference to the boiler in 
question, and are by no means to be taken as repre- 
senting its working efficiency. We propose giving the 
results of these trials when made. 

The following are the chief particulars of the boiler 
illustrated : 


Working pressure... wes 220 Ib, per sq. in. 
Heating surface (not including ver- 


tical plate) 1200 sq. ft. 
Grate area kes 323 ,, 
Length of grate bee 5 ft. 
Ratio beating surface = es 37 

grate surface 

Weight of boiler complete with 

casing, furnaces, fittings, brick- 

work, and mountings We = 14} tons 
Weight as above per square foot of 

heating surface i er 26.6 Ib. 
Weight of contained water at work- 

ing level and temperature ... ai 3 tons 
Weight of water as above per foot of 

heating surface an mt bas 5.6 Ib. 
Total weight, boiler with water... 17} tons 
Weight as above per foot of heating 

surface... aon + Sa 35 32.2 Ib. 
Number of tubes Be vas 252 
External diameter of tubes... —... 3} in. 
Thickness of metal in tubes... ...7jL8.G=0.176 in. 
Material of tubes ; : ... Solid — 

stee 

Radius to which tubes are bent 15 ft. 84 in. 
Floor space covered by boiler 73 ft. 
Total evaporation per hour with 

natural draught, from and at 

eee. ke tae rks 7000 Ib. 





TANK LOCOMOTIVE FOR THE SOUTH- 
EASTERN AND CHATHAM RAILWAY. 
WE illustrate this week a new tank engine recently 
constructed by Messrs. Sharp, Stewart, and Co, 
Limited, of G w, to the designs of Mr. H. S. 
Wainwright, locomotive engineer to the South-Eastern 
and Chatham Railway. e engine is a modification 
of a design by Mr. Kirtley, the late locomotive super- 
intendent of the London, Chatham, and Dover line, but 
has larger cylinders and a higher boiler pressure. The 
general appearance of the engine is clearly shown by 
the engraving on page 337, whilst the general section 
and plan (Figs. 1 and 2) on our two-page plate, and 
the cross-section, Fig. 3, page 337, show clearly details 
of construction. As wi seen the engine is four- 
coupled, with inside cylinders and a trailing bogie. 
The cylinders are 174 in. in diameter, and the stroke 
is2 ft. The coupled wheels are 5 ft. 6 in. in diameter 





circulation may be carried on; there not being the 








over the treads, and the crank axle is 7} in. in dia- 


meter at the pins. The boiler, which is of Siemens- 
Martin steel, is designed for a working pressure of 
160 lb. per square inch. The barrel is 4 ft. 2in. in 
mean diameter, and is constructed of }-in. plates. The 
| length between tubeplates is 10 ft., and there are 
| 205 brass tubes, each 1? in. in diameter. The inner 
| firebox is of copper as usual, the tubeplate being 
48 in., and the remainder 4 in. thick. The stays are 
1 in. in diameter and are spaced at about 3{ in. centres. 
The grate area is 16} square feet. The tanks hold 


|1110 gallons of water, and the bunker will hold 24 


tons of coal. The engine weighs 51 tons 9 cwt. in 
working order, of which 31 tons 6 cwt. are available 
for adhesion. The tractive power is estimated at 
6.36 tons. The fittings include automatic vacuum and 
Westinghouse brake gear and a steam sanding appli- 
ance. The principal particulars and dimensions will 
be found tabulated below : 


Bocaire TANK Enernes, Crass Rl, FITTED WITH 
CONDENSING APPARATUS. 


Principal Particulars. 


Diameter of cylinders ... 174 in. 
Centres * 2 ft. 3} in. 
Stroke oR _ 24in, 
Steam ports 14 in, by 13 in. 
Exhaust ports... ty ae 1 re . 
Centre of cylinder to centre of } 
driving axle... Me Sis 9 ft. 8Z ia. 
Incline of cylinder lin 10 


Motion (Stephenson Link) : ; 

ap of valves... is as lin. ; 
Lead of valvesin full gear —... F.P. ys in. B.P. #4 in. 
Maximum travel of valves in 
full gear .. F. 3i¢in. B, 42: in, 


Diameter of valve spindles 1f in. 
Diameter of piston-rods... <a 
Length of connecting-rods 5 ft. 11 in. 
Connecting-rod, small end bear- 

i ... din. dia. by 238 in. - 


ing a eS 
Connecting-rod, large end bear- 


ing ck Ss ne 7 as ee 
Length of eccentric-rods... Fs 4 ft. lin. 
Diameter of eccentric sheaves ... : ES We 
Throw of eccentric sheaves 3} in. 
Wheels, Leading and Driving (Cast Steel) : . 
Diameter on ti Bes st 5 ft. 6 in. 
Tyres, thickness on tread 3 in. 
» width ee 53,, 
Wheels, Bogie (Cast Steel) : 
Diameter on nee 3 ft. 6 in. 
Tyres, thickness on tread in. 
” width . ove 53 ” 
Crank Acles (Siemens Steel) : 
Diameter at wheel seat ... 8} in. 
” bearings 7 9 
ye middle = ase 62 ,, 
», Of crankpin journal .. 7% 3 
Length of wheel seat... ms : Ge 
» bearings ses Be 
»»  erankpin journal i. 
Distance between centres of 
rings ... as sre » Jee 3 fo. 114 in. 
Cross-section of crank arms . 1Lin. by 4 in. and 
11 in. by 4} in. 
Throw of cranks ... ie | | a 
Section of crank hoops ... 34 in. by 1} in. 
Leading Axle (Siemens Steel) : : 
Diameter at wheel seat ... 8} in. 
bearings bf ok 
as middle 68 ,, 
Length of wheel seat ; _ 


. rings eee eee 99 
Distance between centre of bear- 
ings ste a 


, ; 3 ft. 114 in. 
Bogie Axle (Siemens Steel) : 


Diameter at wheel seat ... wa 7h in. 
” ings : 6 
7 middle P< 
Length of wheel seat . 
sé rings ne i ss 
Distance between centres of : 
bearings ... ‘vs a: = 3 fb. 7 in. 
Frames (Siemens Steel) : 
Distance between frames, front : 
end nie = pa ae 4 ft. 14 in. 
Distance between frames, hind 
en ; i es .. 8 ft. 9in. and 
3 ft. 6 in. 
Thickness of frames see = lin. 
Centre of leading wheel to centre ; 
of driving wheel mee ie 7 ft. 6in. 
Centre of driving wheel to centre 
of bogie ... % bis a1; ER x5 
Total wheelbase ... ah ay B1 5,520 is 
Centre of leading wheel to front 
endofframe ...  ... uF oe Dee 
Centre of bogie to hind end of 
frame... a ay a eee ee 
Total length of frame... se We: 424 
Centre of driving wheel to front 
of firebox casing ses ee 
Total distance over buffers 33, St» 
Bogie: 
Centres of wheels... is Sa ve 
Distance between frames re ee oe 
Thickness of frames (Siemens : 
ST hie ah ee te lin, 
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Boiler (Siemens Steel) Telescopic - 


Working pressure... ts ae 160 Ib. 
Centre line of barrel above rail 7 ft. Oin. 
Length of barrel ... sag on en ee 
Diameter outside barrel, at fire- 
box end ... a £5, Si 4., 35 

Diameter of dome, inside 13,9 
Thickness of barrel plates 4 in. 

us dome plates a Peonk 

me smokebox tubeplate Eos 
Diameter and pitch of rivets ... }#in. by 1fin. 


Smokebox (Siemens Steel) : 


Diameter inside ... 4 ft. 11 in. 
Length inside see Sa ae 
Thickness of covering plate 3 in. 

Ae front plate z,, 

- door plate E Ss 
Diameter of chimney inside 

(cast iron) oe eas as 1 ft. 3 in. 
Height of top of chimney from 
rail “i say Pea ae 13°33 3 
Firebox Casing (Siemens Steel) : 
Length outside ... sis 5 ft. 6 in. 
Width outside... a os 45; of i 
Depth below centre line of boiler 4,, ‘ 
Thickness of front plate... ; in. 
oa back plate . 44 
a: covering plate $35 
Inside Firebox (Copper): 
Length at bottom inside 4 ft. 10 in. 
Width at bottom inside ... 3-48. 
Depth inside ny? sa Soa & ;- Be, 
From top of box to inside of 
casing... ek i $06 Bc ee 
Water space at bottom ... 3 in. 

” ” top 4 ” 
Centres of stays ... about 3? in 
Diameter of stays... os ay lin, 
Thickness of tubeplate ... * ds 

A back plate ... ade ; i 

es covering plate - 

Tubes (Brass): 
Number of tubes ... 205 
Diameter outside... 1} in. 
Centres of tu ts wag about 24 in. 
Thickness of tubes a . 10 and 12 B.W.G. 
Length between tubeplates 10 ft. 443 in. 
Heating Surface : 
Firebox 100.6 sq. ft. 
Tubes Ly 
Total 1072.3 ,, 
Area of grate a 16:2) «a 
Capacity of tanks... 1110 gals. 
+ tons 


‘ coal bunker... 
Tractive power a“ 

Weight in Working Order : 
Leading wheels oo 


aS 2 
... 6 36 tons (14,254 Ib.) 
Tons Cwt. 
15 6 


Dr iving ” 16 0 
Weight on coupled whecls 3t. 6 
Bogie wheels =" ren 2 3 

Total 51 9 





WATER-TUBE BOILERS IN THE NAVY. 

_ We give below the interim report which has just been 
issued by the Committee appointed by the Admiralty in 
August last to examine into the suitability of various 
types of marine boilers for naval o-. The report 
is signed by all the members of the Committee except 
Inspector of Machinery Joseph A. Smith, R.N., who, 
while agreeing with the report in the main, expresses 
a rather more favourable opinion of the Belleville boiler 
than the other members of the Committee. The report, 
with which we have dealt in our article on page 341 of 
the present issue, is as follows : 

1. The Committee are of opinion that the advantages 
of water-tube boilers for naval purposes are so great, 
chiefly from the military point of view, that, provided a 
satisfactory type of water-tube boiler be adopted, it 
would be more suitable for use in his Majesty’s Navy 
than the cylindrical type of boiler. 

2. The Committee do not consider that the Belleville 
boiler has any such advantage over other types of water- 
tube boilers as to lead them to recommend it as the best 
adapted to the requirements of his Majesty’s Navy. 

3. The Committee recommend: (a) As regards shi 
which Sre to be ordered in the future: That Belleville 
boilers be not fitted in any case. (b) As regards ships 
recently ordered, for which the work done on the boilers 
18 not too far advanced: That Belleville boilers be not 
fitted. (c) As regards ships under construction, for 
which the work is so far advanced that any alteration of 
type of boiler wonld delay the completion of the ships: 
That Belleville boilers retained. (d) As regards 
— ships: That Belleville boilers be retained as 


4. In addition to the Belleville type of boiler, the 
Committee have had under consideration four types of 
large straight tube boilers which have been tried in war 
vessels, and are now being adopted on an extended scale 
Wie navies. These are: (a) The Babcock and 
Wilcox boiler; (b) the Niclausse boiler; (c) the Diirr 
boiler ; (d) the Yarrow large tube boiler. (a) and (b) have 
also been tried in our own Navy with satisfactory results, 
and are now being adopted on a limited scale. Ifa type 


of water-tube boiler has to be decided on at once for use 
in the Navy, 


these types ‘be 


the Committee suggest that some or all of 
taken, 








5. The Committee recommend that the completion of 
the two sloops and the second-class cruiser fitting with 
Babcock and Wilcox boilers, and the sloop and first-class 
cruiser fitting with Niclausse boilers, be expedited, in 
order that the value of these types of boilers for naval 
purposes may be ascertained at the earliest possible date. 
This is especially impor as the Babcock and Wilcox 
boiler adopted in the ships under construction differs 
materially from the Babcock and Wilcox boiler as fitted 
in the Sheldrake. 

6. The Committee recommend that boilers of the Diirr 
and of a modified Yarrow type be made and tested at the 
earliest possible date, under their supervision, with a 
view of aiding the selection of one or more types of 
water-tube boilers for use in his Majesty’s ships. For 
this pur the Committee suggest that two cruisers, 
not smaller than the Medea class, with vertical triple- 
expansion engines, be placed at their disposal, and that 
they be empowered to order at once Diirr and Yarrow 
boilers to be fitted to them, and to order also the removal 
of their present boilers and the necessary modifications to 
their machinery, so that the performance of the types of 
boilers named may be definitely ascertained under ordi- 
nary working conditions from extended seagoing trials. 
The Committee suggest vessels not smaller than the 
Medea class, because the evidence before them shows that 
it has been difficult to draw from torpedo gunboat trials 
conclusions fully applicable to larger vessels. 

7. With reference to paragraph 1, evidence has been 
given before the Committee to the effect that three most 
important requirements from the military point of view 
are: (a) Rapidity of raising steam and of increasing the 
number of boilers at work. (b) Reduction toa minimum 
of danger to the ship from damage to boilers from shot or 
shell. (c) Possibility of removing damaged boilers and 
replacing them by new boilers in a very short time and 
without opening up the decks or removing fixtures of the 
hull. These requirements are met by the water-tube 
boiler in a greater degree than by the cylindrical boiler, 
and are considered by the Committee of such importance 
as to outweigh the advantages of the latter type in 
ecenomy of fuel and cost of upkeep. 

8. The opinion expressed by the Committee in para- 
graph 2 has been formed after a personal examination of 
the boilers in a number of his Majesty’s ships, including 
the Diadem, Niobe, Europa, Hermes, Powerful, Furious, 
and Ariadne; upon the statements of defects which have 
been placed before them ; and the evidence of the chief 
engineers of those vessels and other officers on the engi- 
neering staff of the Admiralty and Dockyards. This 
— is being printed, and will be forwarded when 
ready. 

9. The Committee consider the following points in 
relation to the construction and working of the Belleville 
boiler to constitute practical objections of a serious nature: 
(a) The circulation of water is defective and uncertain, 
because of the resistance offered by the great length of 
tube between the feed and steam collectors, the friction 
of the junction-boxes, and the small holes in the nipples 
between the feed collector and the generator tubes, which 
also are liable to be obstructed, and may thus become a 
source of danger. 0) The necessity of. an automatic feed- 
ing apparatus of a delicate and complicated kind.  (c) 
The great excess of the. pressure required in the feed 
pipes and pumps over the boiler pressure. (d) The con- 
siderable necessary excess of boiler pressure over the 
working pressure at the engines. (e) The water gauges 
not indicating with certainty the amount of water in 
the boiler. This has led to serious accidents. (f) The 
quantity of water which the boiler contains at different 
rates of combustion varying, although the same level may 
be shown on the water gauges. (g) The necessity of pro- 
viding separators with automatic blow-out valves on the 
main steam pipes to provide for water thrown out of the 
boilers when speed is suddenly increased. (h) The con- 
stant trouble and loss of water resulting from the nickel 
sleeve joints connecting the elements to the feed collectors. 
(i) The liability of the upper generator tubes to fail b 
pitting or corrosion, and, in economiser boilers, the sti 
greater liability of the economiser tubes to fail from the 
same cause. Further: (k) The upkeep of the Belleville 
boiler has so far proved to be more costly than that ot 
cylindrical boilers; in the opinion of the Committee this 
excess is likely to increase materially with the age of the 
boilers. (7) The additional evaporating plant requi 
with Belleville boilers, and their greater coal consumption 
on ordinary service as compared with cylindrical boilers, 
has hitherto nullified to a great extent the saving of 
weight effected by their adoption, and, in considering 
the radius of action, it is doubtful whether any real ad- 
vantage has been gained. The Committee are not pre- 
pared without further experience to say to what extent 
this may not apply to other types of water-tube boilers. 

10. At the time the Belleville boiler was introduced 
into the Navy in the Powerful and Terrible, it was the only 
large tube type of water-tube boiler which had been tried 
ab sea on a considerable scale under ordinary working 
conditions. The Committee therefore consider that there 
was justification for then regarding it as the most suit- 
able type of water-tube boiler for the Navy. 

11. To obtain satisfactory results in the working of the 
Belleville boiler, in face of the defects named in para- 
graph 9, more than ordinary experience and skill are re- 
quired on the part of the engine-room staff. It appears, 
however, from the evidence placed before the Committee, 
that the engineer officers in charge of Belleville boilers 
have not been made acquainted with the best method of 
working the boilers, and that which experience has shown 
to be most effectual in preventing the pitting and corro- 
sion of tubes. 

12, In view of the rapid deterioration of economiser 
tubes in several vessels, the Committee have specially con- 
sidered whether the extra power per ton of boiler at high 








rates of combustion, obtained by the use of economisers, 
has not been too dearly purchased. The evidence before 
them indicates that at the lower and. more usual rates of 
combustion the Powerful type of boiler has given results 
as satisfactory as the economiser type. It is at the same 
time less complex, and free from the special risks of tube 
deterioration which have Lpeeeed 80 serious in many cases, 
notably in the Europa. They therefore recommend, for 
ships under construction, that the non-economiser type 
should be reverted to where practicable, with the tu 

raised higher above the firebars to increase the combus- 
tion s and that where possible the steam collectors 
should be made larger, and more accessible in y: 

13. The evidence before the Committee shows that a 
large proportion of the coal expended in the Navy is used 
for distilling and other auxiliary pur in harbour as 
well as atsea. For such purposes the cylindrical boiler 
is, in the opinion of the Committee, more suitable and 
economical than any type of water-tube boiler. They 
recognise that there are objections to fitting cylindrical 
and water-tube boilers in combination, but they believe 
that those drawbacks would be more than com ted 
for by resulting advantages, o ing that the cylindrical 
boilers could be used for supplying distilled water in case 
of failure or insufficiency of t sGictan ting Bg On 
these grounds it is considered desirable that all the new 
vessels of large power should be provided with cylindrical 
boilers to do the auxiliary work. ; ; 

14. The Committee have to state, for the information 
of their Lordships, that a series of comparative trials for 
determining economy in coal and water consumption were 
arran in October, 1900, for H.M.S. Minerva and 
Hyacinth. The trials of the former ~ commenced on 
January 7, a8 soon as she was ready, but were tempo- 
rarily interrupted by recent events. The Committee, 
are, however, now informed that the Minerva will not be 
again available until after March 2, and that the H acinth 
will not be ready to commence her trials until the first 
week in April. It is proposed to include in these trials a 
—— run for both ships from Portsmouth to Gibraltar 
an “ 
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I concur with the above report, except as regards para- 
graph 3, and on the point dealt with in that paragraph 
my report is as follows: 

1. Although the Belleville boiler has certain undesirable 
features, I am satisfied, from considerable personal ex- 
perience, and from the evidence of engineer officers who 
who have had charge of boilers of this type in commis- 
sioned —, that it is a good steam generator, which will 
give satisfactory results when it is my in good order and 
worked with the required care and skill. 

T am also satisfied, from my inspection of the boilers of 
the M eries Maritimes Company’s s.8. Laos, after the 
vessel had been employed on regular mail service between 
Marseilles and Yokohama for more than three years with- 
out having been once laid up for repairs, that with 
proper precaution, the excessive corrosive decay of the 
tubes which has occurred in some instances can effec- 
tually guarded against. ‘ 

2. Having in view the extent to which Belleville boilers 
have already been adopted for his Majesty’s ships, and 
the fact that there are now three or four other types of 
water-tube boilers which promise at least equally 
results, Iam of opinion that, pending the issue of the 
final report of the Committee, Belleville boilers should 
not be included in future desi At the same time, I 
see no necessity for delayin the progress of ships which 
have been designed for Bellveville boilers in order to sub- 
stitute another type of boiler. 


i Joint Secretaries. 


Jos. A. Smrru. 





Tue Paris Octro1.—The octroi taxes collected by the 
municipality of Paris produced last year 6,919,622/., or 
463.8627. more than the corresponding amount collected 


red | in 1899. 


Sxwace TREATMENT.—A meeting of the students of 
the Institution of Civil J was held on Friday 
evening, the 8th inst., Mr. H. P. Boulnois, M. Inst. C.E., 
in the chair, when a r on ‘‘Sewage Treatment” was 
read by Mr. Charles Johnston, Stud. Inst. C.E. In this 
paper the author gave a résumé of the methods of treat- 
ment of sewage now in use in this country, some of 
which may become obsolete should the Royal Com- 
mission now sitting arrive at a different conclusion from 
that of the Commission which, in June and December, 
1884, advised land treatment. Several methods of 
treatment were considered, including: (1) Tidal outlets ; 
(2) Land treatment; (3) Precipitation ; (4) Mechanical 
filters ; (5) Electrical processes ; (6) Bacteriological methods, 
The author concluded that the process which alone gives 
promise of yielding a permanently satisfactory effluent, 
according to the present state of our knowledge, is one of 
bacterial agency ; but even yet Nature’s action, when 
sewage is passed over suitable land, cannot be 
owing to the power such land possesses of fostering the 
micro-organisms requisite for the work. Such land is not 
always obtainable, but experience seems to show that 
through the agency of these ——— cultivated in 
artificial beds, an effluent can be obtained fit to discharge 
into even quite small streams. A discussion followed, in 
which Messrs. G. C. Allingham, F. Wright, C. C. Hur. 
ford, and H. W. Standen, Stud. Inst. O.E., took part, 
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WE illustrate on this page a motor-driven planing 
machine, for dressing the edges of ship-plates, con- 
structed by the Niles Tool Works Company, of 23 an 
25, Victoria-street, London, 8.W., and Hamilton, 
Ohio, U.S.A. The machine will finish at one setting 
plates 25 ft. long by 2 in. thick, and by resetting the 


work, plates of any length can be dealt with. The|y7 


bed of the machine is exceptionally heavy and rigid, 
and the work-table connected thereto is provided with 
JL slots and stop holes. The brackets supporting the 
riveted steel girder carrying the clamping jacks, are 
heavy box castings, secured to the bed by bolts and 
dowels. Screw gear is used for traversing the tool 
carriage, the screw being of 2 in. pitch, and the 
thrust is taken on a ball bearing at each end. The 
carriage is fitted with two tool slides, one having 
a horizontal motion, whilst the other is fitted with 
both horizontal and vertical adjustments. One of the 
tool aprons is adjustable, so as to allow of a cut being 
taken in either direction. The automatic reverse gear 
acts very quickly, and provision is made for starting 
or stopping the machine by hand. The motor driving 
the machine is coupled to it direct without the interven- 
tion of belts. A special automatic controller protects 
the armature at starting, stopping, and reversing. This 
is important, as the reversal of the tool carriage is 
effected by reversing the motor. The operation of the 
machine can be controlled from either the carriage or 
by a lever at the motor end of the machine. The 
machine can be driven by belt if it is desired to throw 
the motor out of use for any reason, since provision is 
made for belt pulleys, and the motor can then be dis- 
connected by releasing the friction clutch connecting it 
to the driving gear. 


CAPPED ARMOUR-PIERCING 
PROJECTILES. 
To THE Eprror oF ENGINEERING. 
Srr,—The vast improvements which have in recent years 
taken place in the manufacture of steel armour plating, 
and in the ‘‘power” of naval ordnance, have estab- 
lished what may, without exaggeration, be described as a 
“crisis in armour-piercing projectiles ;” and unleas some 
radical improvements can made in their design and 
manufacture, which will enable such projectiles to better 
rform a task, each day ming more onerous, any 
urther improvements in the “ power” of our naval guns 
will be worse than useless, and the attacking efficiency 
of our quick-firing guns will be sorely crippled and its 
limits much circumscribed. Hence this matter is, I am 
aware, now receiving the most earnest attention of our 
niilitary and naval authorities; and as all recent experi- 
ences point to the fact that the solution of the difficulty 
must be sought in radical modifications and improve- 
ments in capped projectiles, it may, perhaps, be permis- 
sible, even for one whose connection with auch matters 
has ceased, to offer his opinions, and to attempt to draw 
some useful conclusions of fact, upon a subject which so 
urgently demands investigation. 

, Pegeow py in this letter deal at some length 
with the birth and development of each successive type 
of capped armour-piercing projectiles; what it was in- 
tended and — to effect, and to what extent those 
intentions snd expectations have been fulfilled and 
justified. 

The use of a small wrought-iron cap, fastened over the 





d| if I remember rightly—tried in Russia yy! 








int of projectiles, for the purpose of preventing their- 


racture when attacking hardened armour-plating, was— 
@ quarter 
ago. The military authorities in that country 
are proverbially not anxious to afford much useful infor- 
mation on such matters, to the ee and what the exact 
nature, extent, and results of those trials may have been, 
am unable to state—nor, indeed, would I have 
attached much value to any particulars thereof fur- 
nished by them through “inadvertence” or otherwise. 
Shortly after such trials a somewhat similar contriv- 
ance was invented by Captain English, R.E., the idea 
having apparently been suggested to him by the results 
of certain experiments with a steel-faced armour-plate, 
the resisting efficiency of which to chilled shot it was ex- 
pected would have been increased by covering its hard 
surface with a comparatively thin plate of wrought iron. 
As (I think) might more reasonably have been antici- 
pated, the opposite result was promptly attained, and 
thereupon Captain English and others came to the 
conclusion that the sole explanation of the reduced 
resistance thereby got, lay in the fact that the compara- 
tively soft wrought iron which thus surrounded the point 
of the projectile as it impinged upon the hard surface of 
the armour, afforded it asort of ‘‘ bolstering ” lateral sup- 
port, and thus prevented its fracture, thereby increasing 
the penetrative efficiency of the projectile by some 25 per 
cent. This theory, which was then enunciated, would 
appear to have been generally accepted, and to have ever 
since ruled all considerations of such matters. The 
analogous advantages that might be got by attaching this 
‘‘bolstering” arrangement on the point of the projectile 
itself naturally suggested themselves, and with a view to 
testing same, trials were then carried out with “‘ capped ” 
shell ; and, to quote the words of the late Captain Orde 
Browne, in his work on ‘ Armour and Its Attack by 
Artillery :” ‘‘ The effects of the first shot so fired encou- 
ed further investigation of the subject, but further 
trial showed that no advantage was gained by the cap.” 
I have endeavoured to procure a copy of the report of 
such trials, with a view to ascertaining their details and 
extent, but failed to do so. I therefore cannot conjec- 
ture how such a conclusion of fact, which we now know 
to have m erroneous, was arrived at—that is, assum- 
ing that proper caps were used, and that hardened 
armour was attacked, with a high striking velocity ; 
neither have I been able to find any ——— reliable 
evidence which would go to establish Captain Orde 
Browne’s dictum that the sole function of a ‘“‘cap” was to 
provide a lateral bolster, and thus prevent the fracture 
of the projectile’s point; and that, apart from such use, 
the presence of a cap ‘‘ must reduce penetration ”— 
each of which views are (as I shall later on show) mistaken 
in theory, and not justified in practice. The net results 
of the trials to which I have referred were—as we know— 
to authoritatively strangle all further investigation of 
an Officially discredited contrivance, to establish (as I 
think) a wholly erroneous adjunct to the theory of pene- 
tration, and for many years to remove the subject of 
‘* capped ” armour-piercing projectiles from the domain of 
** practical politics.” The next appearance of “capped ” 
shell was Wells’ invention, patented in 1885 (see Figs. 1 
and 2, page338), which consisted in encasing the entire nose, 
or the point only of projectiles, in a hollow frangible ‘‘cap” 
a, of thin metal, within which was placed a lubricant, 
the inventor’s view being that the presence of oil upon the 
surface of the armour impinged upon would lubricate and 
thereby aid the penetration of a projectile through such 
armour. Such may, perhaps, be the case, and as that 
theory has apparently been adopted by gentlemen who 


of a centur 








are much better qualified to form a reliable opinion upon 
its merits than I am, I should be slow to question it; but 
it does not commend itself to me, notwithstanding the 
fact that useful results have been got when lubricants 
were used, such results being in my opinion attribut- 
able to wholly different causes. Lake’s patent, 1891 
(Fig. 3), would appear to be the next step in the career of 
‘capped ” projectiles. In this case also a frangible cap 
a is used, apparently for the purpose of reducing the 
“‘windage” of his —", shaped projectiles, In 
the meantime, the Russian military authorities had 
continued their investigations on the subject of 
capped projectiles, and with considerable success, as in 
the summer of 1894 a series of ‘‘public” trials were 
carried out by them with an eo age description of 
armour - piercing projectile which they facetiously de- 
scribed as “‘ magnetic.” The published results of those 
trials were of a most remarkable character, and whilst 
being eminently satisfactory to the makers of ‘‘ magnetic” 
shell, and to those who held the secret of their construc- 
tion, they must have sorely troubled those who then were 
responsible for the protection of our battleships, and for 
the manufacture of our armour-plating, and so far as I am 
aware such cause for trouble still exists. Notwithstand- 
ing the fact that those trials took place under conditions 
of secrecy which wholly eae 9 any examination of the 
projectiles used, either before firing, or when they had 
performed their allotted task, Captain Orde Browne— 
for reasons which satisfied himself—came to the conclusion 
that their ‘‘ magnetism” took the form of an improved 
shaping of the ‘‘cap” used, that such ‘‘ cap” was ‘‘ har- 
dened,” as distinguished from the ‘‘ soft” caps theretofore 
used, and that possibly it may have been attached by 
magnetism. In this surmise, apart from the ‘‘ magnetic 
attachment”—which was, I think, a palpable “‘ blind” —he 
probably was right, although the data by which he 
arrived at it, which are — at pi 214 of his work 
on ‘* Armour-Plating and its Attack,” scarcely appear 
to warrant any so definite a conclusion of fact, and he 
wholly ignored the material question of the size of the caps 
used. The immediate effect of those trials and surmises 
was to once more revive the almost defunct interest in 
“capped” projectiles in England and amongst our 
‘* American cousins,” who are proverbially quick to seize 
such opportunities ; and early in 1895 Johnson’s American 
patent ‘‘cap” made its appearance in England, the 
main feature of which (see Fig. 4) (a) was: The smallness 
of the “‘ cap” used, and its novelty—asdistinguished from 
those used in Captain English’s trials—was the form of 
attachment, the theoretical principles involved, i.e., the 
‘* lateral bolstering of a ” being strictly in accord- 
ance with those enunciated by Captain Englis 

The results got with the Johnson cap) shell were, at 
the time, eminently satisfactory, and if no further improve- 
ments had been made in the “‘attacking” power of ord- 
nance, and in the resisting efficiency of armour-plating, 
the Johnson shell would have sufficed for all legitimate re- 
quirements, and all further investigation of those matters, 
either as regards theory or practice, would have been 
needless. But such was not the case, naval ordnance 
had by no means reached its limits of efficiency, and with 
further improvements in the manufacture of steel armour- 
plating, the limits and the fundamental basis of its resist- 
ing powers were wholly altered and enorniously extended. 
The Holtzer cap shell, Fig. 5, arrived almost simul- 
taneously with Johnson’s, its shaping being similar to 
that shown at Fig. 1; in this case, also, ‘‘ the bolstering 
theory of penetration” is sought for, and the substance 
of the cap a is somewhat increased in front of the point 
of the projectile. Much stress is properly laid by the in- 
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trate, and in each case to have broken up upon their 
improved 6-in. armour-plate. In the Vavasour patent, 
1897, a ‘‘jacketing” extends over the entire projectile, 
fitting it accurately from end to end (Figs. 7 and 8), but 
the substance of this ‘‘jacketing,” where it covers the 
nose and point of the projectile, appears to me to 
be much too thin to answer any useful purpose, whilsb 
that over its body is excessively thick, from my point 
of view. Such jacketing is much similar to that 
illustrated in Abel’s patent, 1884, and in Dodd’s patent, 
1891, and the mode of jacketing and of fixing studs 
thereon is similar to that used in the Palliser armour- 
piercing shell of 1883. So far as I can see, the novelty 
in the Vavasour projectile consists in the ‘‘nose” a 
(Fig. 8), and the utility of such ‘‘nose” would be very ques- 
tionable, except when an absolutely ‘“‘direct fire” is got 
at close range. In 1897 Mr. Johnson patented an improve- 
ment on his capped shell of 1895 (Fig. 6), the essential 
features of which consist’in a conoidal cap a, made of 
soft untempered metal, and attached to and surrounding 
the point of the projectile only, as distinguished from 
the Wells and Holtzer caps, which extend over the 
entire nose of the shell, the novelty in the Johnson shell 
of 1897 being the introduction of a thin layer of ot go 
between the cap and the age of the projectile, and the 
attachment of the ca y pressing its edges into a 
groove cut round the shell’s point. I am not aware if 
such shell have been tried, or if the grooving may not 
unduly weaken their point, and thus increase the difficulty 
which the ‘‘cap” is used for the purpose of avoiding ; ib 
certainly would tend to localise the shock of impact on 
the projectile. 

In 1898 Mr. Hadfield patented various improvements 
in blunt-headed projectiles, the substantial features of 
which are shown at Fig. 9. The cap a fitting on, and 
being attached, by means of a screw, or screws, to the 
head d, b is a thin hollow cap, which he uses as an air 
deflector, the essential characteristics of which are 
lightness and frangibility on impact. The attacking 
| action of such Pe ccapty ee and the functions of their caps 
are wholly different from those of pointed-cap ro- 
jectiles, with which this paper deals, and I shall therefore 
content myself with adverting to the fact that when 
penetration commences the forcing of the disc of com- 
paratively soft metal in front of a blunt-headed projectile 
is @ very questionable advantage. Hurst’s patent, 1898, 
is chiefly conversant with certain improvements in the 
packing of the explosive with which the shell is 
cha ; he also uses a comparatively thin jacketing 
which would readily fracture on impact; on the point 
of such jacketing he fixes a small cap, the protective 
efficacy of which, under such circumstances, is doubtful. 
With the exception of minor improvements and altera- 
tions in the modes of attaching caps and certain modifi- 
cations of the “jacketed” blunt-headed projectile—the 
theoretical merits of which are, I think, questionable—I 
am not aware that any further patents for improvements 
in capped projectiles have as yet appeared. From the 
ee it will be seen that caps have hitherto been 
ee ; used on “pointed” projectiles with three definite 
sapere ea ree objects: (a) As air deflectors; (b) as receptacles for 
pepo (c) as a — ng, oat bag A their — 
ventor upon the necessity of having such caps made of soft | would appear to have already reached its limit of utility ;|I now propose to test the truth of the theory that the 
metal ; the attachment of the cap got by sabisions ite edge and in Pine armour-plate trials which were recently |sole function of a “cap” is to — ” the point 
into a groove cut round the base of the nose of the ojectile | carried out by Messrs. Armstrong, Whitworth, and Co., of an armour-piercing projectile, but before doing so I 
atb. As I would have expected, the Holteer shell has given |the 6-in. capped armour- piercing Holtzer shell that think it right to advert to—what appears to me to be— 
somewhat better results than did the Johnson, but it, too, |they used is reported to have wholly failed to pene- | the unwarrantable manner whereby Captain Orde Browne 
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purports to justify his dictum that ‘‘in the very rare 
sases where its point escapes fracture, it (an uncap 
projectile) ought to be a shade better than a capped one.” 
At page 215 of his work on “ Armour and its Attack by 
Artillery,” last edition, he gives tables in which the re- 
sults of certain experiments are set out: Group I. pur- 
ports to deal with ‘ uncapped projectiles,” Group II. with 
ee and Group III. with the ‘‘magnetic” pro- 
jectile. According to those tables, the results shown in 
Group I. are superior to those shown in Group II. And, 
referring to that fact, Captain Orde Browne 7 that 
‘although at first sight it may seem strange (sic) that the 
uncapped shot thus slightly beats the capped, it will be 
seen on reflection to be what might be expected, if, as the 
writer believes, the action of the cap issimply to prevent 
fracture of the point.” But on examining Group I., one 
finds the following note appended thereto: ‘‘ The above 
are supposed to have been fired without caps on the 
point, but in some cases the doubt arises if this is not 
an error,” and when he further stated that Group I. 
** consists of selected cases, which when shot without caps, 
perforated plates with hardened faces in an unusually 
successful manner,” it is difficult to understand how the 
author could have considered himself justified in stating 
that ‘“‘uncapped shot thus slightly beats the capped.” 
This ay increases when on examining Group III. 
it appears that the results got by the ‘‘ magnetic,” 
i.e., capped shell, all on the same date and at the 
same place (Ochta), are distinctly better than those 
shown in Group I. Further on, on comparing Groups 
I. and III., Captain Orde Browne admits the supe- 
riority of the ‘‘ Russian capped shell,” and says; ‘‘If 
such results indicate anything, it is that the steel 
cap of the shape and hardness employed in Russia was 
better than those of soft steel used elsewhere.” So that it 
is in shape and hardness—to which I would add, size—that 
the secret of the ‘‘ magnetic” shell is to be sought, and 
I trust, found. 

It might now be well to revert for a moment to the 
various descriptions of capped and jacketed projectiles 
which I have already referred to, and by heotly examin- 
ing into the special characteristic and mechanical functions 
of each to, so to speak, clear the ground for further inves- 
tigation. The “caps” on the projectiles, shown in 
Figs. 1, 2, and 3, are essentially frangible, and as the 
force which would annihilate them would be so infini- 
tesimal as compared with the striking energy of the 
te gee neither their shape nor hardness nor size 
could have any material influences upon the penetration 
got. The action of Johnson’s cap, Fig. 4, a, with which 
unquestionably good results have been got, is much more 
worthy of consideration, and although it is sufficiently 
obvious, it may be excusable if, for the purposes of my 
argument, I here shortly state its functions. Fig. 12 
represents a piece of armour-plating—assumed to be 
solid steel—upon which a capped Johnson armour-piercing 

rojectile is impinging, with an energy of, say, 3000 
oot-tons ; the cap b made of soft steel will, of course, be 
compressed between the armour and the nose of the projec- 
tile, the point, at the same time, perforating the ‘‘com- 
pressing ” substance of the cap which is driven back upon 
the nose, fracturing the fastening bolts which attach it to 
the point of the shell. The mechanical effects of which 
would apparently be: (a) The preliminary expenditure 
of sufficient energy upon the face of the armour for the 
pur; of such compression, penetration, and fracture ; 
(b) The distribution of the initial shock of impact over 
@ slightly inc area of the oe age md (c) The pro- 
longation of the time during which the kinetic energy 
in the projectile is being applied to the armour; and 
consequently the more gradual application of the attack- 
ing force, the reduction of ‘‘shock,” and of the waste of 
energy incidental thereto, and the doing of more work. 
Hence, such an arrangement appears to me to have very 
material functions quite apart from—and, as I think, 
much more important than—that lateral bolstering of 
the projectile’s point, upon which so much stress has 
been—as I think wrongly—laid. In the case of an un- 
capped shell impinging upon steel armour (Fig. 10), 
unless the point is sufficiently strong to sustain the 
entire shock of impact and to pierce the surface of the 
armour, the force of the projectile is largely expended 
in producing heat; it cannot move its point of applica- 
tion, its becomes more acutely impulsive in its character, 
and therefore beyond causing ‘‘shock” it does little 
useful work upon the substance of the armour, and 
transfers little of its momentum. To this circumstance 
is largely due the resisting efficiency of steel armour; 
and I am by no means certain that the behaviour of such 
armour-plating would give much satisfaction if the force of 
impact were more extended in its application gud time, so 
as to better conserve thé projectile point, and to enable 
more of its kinetic energy to be expended in doing work, 
and less to be wasted in creating heat. On this question 
of expenditure of energy, few people appear to realise the 
excessively small percentage of the energy of an uncapped 

jectile which is really expended in ‘doing work ” on 
armour, and the hugeness cf the amount wasted in 
**shock.” Such an investigation would be of much in- 
terest, and (I anticipate) will result in material alterations 
in the formula as laid down by Sir W. Fairbairn for cal- 
culating the ‘‘punching” efficiency of projectiles: and I 
trust that some one having proper facilities at his com- 
mand will undertake the task; for my part, I must 
content myself with roughly indicating what I mean. 
For example, an ounce bullet striking a steel target 
with a velocity of 1600 foot-seconds would have a calcu- 
lated striking energy of 2500 foot-pounds. Yet because 
the bullet (and I assume that it will not compress or 
fracture) endeavours to apply its force in so short a space 
of time, probably more than 90 per cent. of its energy 


is wasted, and the amount of momentum transferred to 
the target would probably not be sufficient to move a 


ped | matters I cannot help wonderin 





stone weight a quarter of an inch. When I consider such 
at the idle speculations 
that one hears of as to the disadvantages attendant upon 
the energy expended in the fracture of the ‘‘cap,” and the 
authoritative assertions that the sole function and utility 
of a “cap” consists in the very problematical amount of 
‘lateral support” which it may give to the projectile’s 
int, the fallacy of which theory may at once be estab- 
Fished ~~ using a Holtzer capped = with the cap 
cut flus with its point, and thereby retaining the 
“lateral support ” ani ne ‘*duration of impact pe 
—possibly—;}; of a second. ‘he foregoing remarks wi 
enable me to now more shortly and satisfactorily explain 
what appear to me to be the true characteristics and 
functions of the various other types of capped armour- 
iercing shell, which I have illustrated. The Holtzer cap 
Fig. 5) a is higher and stronger than Johnson’s, and it 
extends over a larger area of the projectile; its attach- 
ment at b, although insufficient from my point of view, 
enables it to take up and distribute more fully consider- 
ably more of the ‘shock ” of impact, notwithstanding its 
softness, which is, of course, a necessity, as otherwise the 
analogy of the wrought-iron facing would end, and a 
ragged mass of loose metal would, in each case of perfora- 
tion, have to be driven bodily through in front of the pro- 
jectile, and thereby unquestionably would retard perfora- 
tion. Fig. 11 indicates roughly how its ‘‘time and dis- 
tance factor ” tells as compared with Johnson’s at Fig. 12. 
I simply do not believe in the lubricating arrange- 
ment in Fig. 6, or that a soft cap can be forced into 


ig.3. Fig 4. 


Oo 


















(5745) 


a hard armour-plate by a pointed omg a as sug- 
gested by the inventor, any more than I can credit 
the American theory that the efficacy of a —. 
consists in its substance acting as a lubricant. 
conviction is that the practical utility of any “cap” 
ceases when penetration begins, and that no portion 
of it should enter the structure of the armour-plating or 
further retard the attack of the projectile when full 
impact has been reached. At Fig. 13 the distance between 
a b indicates the measure of the utility of Vavasour’s 
arrangement—qud cap, and assuming an absolutely direct 
impact, that shown at Fig. 8 should give slightly better 
results ; in oblique impact, the nose a, Fig. 8, would, in 
my opinion, tend to deflect the point of the projectile 
and thus lessen penetration. In each case the jacketing 
would probably reduce the tendency of the projectile to 
get “set up,” and retard perforation. 

In Fig. 14, a like measurement of work, a to b, is shown 
for the Hadfield capped shell. Hence, if my views be 
correct, the most important functions of caps on armour- 
piercing projectiles are to delay ‘‘full impact,” and 
to distribute the shock thereof more fully over the 
superficial area of the projectile, thereby protecting 
its structure from fracture and enabling more of its 
kinetic energy to be expended in doing work on 








the armour, and it follows as a matter of demon- 
stration that for the pur of attacking steel armour- 
plating with a high striking velocity, such caps should be 
80 eas: 

1. To further increase the distance between the point of 
initial impact and the point of the ——. 

2. To increase the duration of their resistance to com- 
pression on impact. : 

3. To enable them to take up a larger proportion of the 
initial pressure of impact before being fractured or forced 
back on to the projectile’s nose. 

4. To enable them to distribute the shock incidental to 
such pressure over an increased superficial area of the 
projectile. 3 ; 

5. To provide a soft cushion which will break the dis- 
integrating force of impact on the projectile’s point. __ 

6. To provide a ready means whereby the projectile 
may force its way through and free of the ‘“‘cap” when 
penetration is commencing. Z 

The projectile shown in Fig. 15 is designed with a 
view to enabling each of those advantages to be more 
fully obtained than has heretofore been practicable. 

The walls converge upwards—in a direct line—from 
d, d to c, c, and the vap extends downwards to d, d, and 
it is fitted with a cavity b, which reaches from below the 
point of the projectile to the surface of the cap; this 
cavity I fill with lead: there is a steel band surrounding 
the cap at c, c. 

By these means the height and the hardness of the 
cap may be materially increased, and thereby an in- 
creased duration of impact may be got. 

The increased size and strength of the cap, and the en- 
larged area of the projectile covered by it, enable it to 
take up and more fully distribute over the projectile a 
larger proportion of the force of initial impact, and thus 
save the point from excessive shock. 3 

The band at c, c—which may be composed of steel wire 
—offers a more effective support, to prevent premature 
outward rupture of the cap at that point, than would wed 
possible increase in the substance of the cap itself, whic 
latter would be subject to the disintegrating effect of a 
homogeneous outward thrust, commencing at its point, 
and thus enables more of the shock of impact to be taken 
up by the _ ‘ 

The conical shaping of the projectile’s walls enables them 
to take up from the cap an inc amount of pressure 
before it is driven back, and such shaping is likewise 
calculated to better meet the outward thrust on the walls 
of the projectile itself, and to reduce its tendency to get 
set up, when its point impinges, just as a hollow pillar— 
with its walls converging upwards—will more safely sup- 
port a great weight than will one with parallel walls. 

The lead with which the cavity is filled acts as a pad 
and further helps to prevent fracture of the point, by re- 
tarding impact. 

The cavity 4 enables the projectile to force its way 
through and free of such cap, when its functions are spent 
and penetration commences, and to impinge on armour 
at the ‘‘centre of compression.” The size and shaping 
of such cavity may be regulated so as to afford the 
required quantum of resistance to perforation by the cap. 

he best results, with such an arrangement, will gt 
bably be got when the relative length of the projectile is 
considerably increased, and the conical shaping of its 
walls extended to its base, and with the reduced calibre 
and increased weight, range, striking velocity, and pene- 
tration which thereby may be obtained, the efficiency 
of our 6-in. quick-firing gun may, if my views be correct, 
be enormously increased. That such is possible ha8 been 
demonstrated by the Ochta trials of 1894, and by trials 
with a new form of capped armour-piercing projectile 
carried out by the United States authorities last year, 
the secret of the construction of which has been care- 
fully guarded. 

Figs. 16 and 17 are modifications of projectiles similar 
in principle to that shown in Fig. 15, but the chambers 
b b, I fill, through the aa, with water, oil, or other 
fluid, such passages being then closed with a copper screw. 
The hydrostatic pressure, which will arise on compression 
of those chambers—on impact of the projectile—helps to 
break and retard the development of usch impact, to 
protect the projectile’s point, and to force the front of the 
cap free from such point when it is about to impinge on 
the armour fired at; c c are the “retaining” bands. 

In Fig. 17 the nose is “shouldered” so as to further 
reduce the tendency of the cap to fly back on im- 
pact. Shells so shaped are more suitable for ‘‘racking” 
than for ‘‘penetrative” purposes, but with the high 
explosives with which shells are now charged, the 
probable effects to be got by perforating a vessel’s 
armour-plating and exploding shell between decks, 
are of such vastly greater importance than those obtain- 
able by the ual process of ‘‘racking,” that I attach 
little practical importance to the latter mode of attack. 
Such methods of attacking steel armour may provide 
interesting range experiments : in naval action there will 
be little time to waste in ‘tracking ;” the issues will then be 
quickly decided, and in all human probability the victory 
will rest with whichever side first gets in the greatest 
number of blows with projectiles which can most readily 
perforate and ‘‘strike home” somewhere. Hence I have 
no faith whatever in the relative ‘‘ attacking” efficiency 
of blunt-headed projectiles ; I would not give them either 
‘sea room” or ‘shooting room,” and I regret to find 
that some responsible authorities think otherwise. 

I have now at much length ventured to give my views 
—for what they may be worth—on matters which urgently 
demand the fullest investigation ; in doing so I readily 
admit that the fundamental basis upon which the merits 
of my improvements in armour-plate projectiles—if the; 
be improvements—must rest, is not in accordance wit 
the theories which have hitherto ruled all considerations 
of such matters. I believe that the elements of time and 
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distance are of importance, qué penetration, and that 
such importance cannot be even guessed at with the 
assistance of a foot-rule or a stop-watch ; that the mea- 
surement of the ‘‘area of shock” has much to do with 
the conservation of a projectile; that the reduction in 
inertia, due to the parting of a cap, on fracture, is gud 
penetration a trivial matter, and that other considera- 
tions, in addition to the kinetic energy of a projectile, 
should rule all calculations as to its penetrative efficiency. 
Unfortunately, I have no facilities at my disposal for the 
proper investigation of those and of kindred matters 
which are, in my opinion, equally affected with funda- 
mental error. I can, therefore, only now offer my views 
for the consideration of those who have such facilities, 
and whose esa. 7 and duty it is to appreciate all such 
matters, and I would do so with much confidence, despite 
the existence of those time-worn theories, which, like 
wine, have grown mellow with extreme old age and some- 
what ‘‘ corked” and out of date. 

One last word before I conclude this letter. In 1840 
our naval authorities ‘‘experimented” with iron plating, 
and ‘‘ discovered” that it was a bad material for warships 
—it took them more than eighteen years to learn other- 
wise. Capped shells were likewise ‘‘ tested” and con- 
demned by our Ordnance Department in 1879. The reports 
of various ‘‘Special Committees” disclose many similar 
blunderings in-the past ; the consequences of which might 
have proved disastrous, were it not for the mutual mis- 
takes of other nations. We now have anew generation at 
the War Office ; gentlemen of unquestionable knowledge 
and great ability in charge of our Ordnance Department. 
After a la of more than twenty years, the subject 
of cap projectiles is again being considered by 
them. Russia is seven years ahead of us in this matter. 
The United States of America boast that they have 
got a 6-in. capped shell which can pierce almost any 
thickness of armour plating; therefore this matter is 
urgent, and there is no longer any room for procrastina- 
tion or for mistake, if the fighting efficiency of our Navy, 
which has cost so many millions to build up, is to 
maintained. May I express a hope that such trials as 
may now be carried out will be more accurate, exhaustive, 
reliable, and practical than were those of their prede- 
cessors in office, and that the conclusions which they 
ultimately arrive at will be worthy of a  depart- 
ment and of the trust placed in it by the Nation. 

Yours truly, 
P. M. Sraunton, 
Late Capt. 4 Bd. 8S. I. Div. R.A. 

Dalmeny, Howth, Dublin. 


To THE EprTor oF ENGINEERING. 

S1r,—In my recent letter on the above subject I ven- 
tured to gine my reasons for an m oy por 
capped shell—shown-at Fig. 15—will be found to be qud 
direct penetration, “substantially identical in structure 
and action to the “‘magnetic” shell. Since writing, my 
attention has been directed to the penetration which was 
got with those Russian projectiles when attacking ob- 
liquely ; and as in this also the probable identity of 
= - is shown, it may be of interest if I refer to 
what I conceive to be the true solution of such efficiency. 
Experience has shown that flat-headed projectiles are 
more effective in oblique impact than are conoidal shell ; 
this fact I attribute to the tendency of the former to 
slightly alter the line of their completed impact when 
their leading edge (which is either above, or, as arranged 
in the Ochta trials of 1894, below their centre of energy, 
i.¢., their central longitudinal axis) primarily impinges upon 
the armour, and thus to deliver their full blow in a direction 
more perpendicular to the plane of the surface of the 
armour. In this respect the action of my improved cap 
(Fig. 15) will be found to be similar, and such action 
may be increased by increasing the diameter of the 
cavity C at the surface of the cap, and by strengthening 
and hardening its substance; the action of this cap, of 
course, further adding to such penetration, for reasons 
already explained. I should, perhaps, add that no 
attempt to measure the deflecting or resisting action of 
a cap, other than by practical test, would be of the 
cuales use, as in such matters time is a vital factor, for 
many reasons, 





Yours truly, 


P. M. Staunton. 
Dalmeny, Howth, Dublin, March 10, 1901. 





MICA AS AN INSULATOR FOR BOILERS 
AND PIPES. 
To THe Epiror or ENGINEERING. 

Sir,—We have been much interested in reading the 
article on above in our ENGINEERING of February 22, and 
would like to make a few remarks thereon. "Som the 
figures and tests shown, mica easily stands first ; but we 
venture to say that the best competitor does not seem to 
have been tried against it, viz, free silicate cotton, and 
by this term we mean silicate cotton lightly placed on the 
heated surface, without any undue compression to keep it 
there. Silicate cotton or slag wool consists of a mass 
of fine fibres re oe each other, thus forming 
an innumerable number of air cells, and about 90 per 
cent. of its volume is air in confinement, the fundamental 

rinciple of insulation. Thus, silicate put on a pipe and 
bound with laths, wire netting, or canvas, and sub- 
ject to pressure from without to keep it in place, loses 
& great deal of its non-conducting quality by reason of 
these air cells being destroyed. Similarly, when made into 
cloth, strips, or blocks, its efficiency is greatly impaired. 

e are large users of silicate for insulating purposes, and 


& few years ago we brought out and patented a self- 
5a Boosting case for fixing on boilers and Lan and which 


silicate cotton. md this method it has nothing to carry 
but its own weight, and remains intact and maintains 
its non-conducting qualities for years. As to these non- 
conducting qualities, we have no hesitation in saying that 
tested in this way it would have shown a much better 
result than any of the “‘competitors,” if not than mica 
itself, and on this latter point we hope to be able to 
speak with authority in the near future. One other 
extract from the article, which says, in urging the neces- 
sity of having all heated surfaces well protected, ‘‘ there 
are many feet of bare iron in flanges and valves which it 
is impossible to clothe, and which take constant toll of 
all the coal which comes into the place.” This we do nob 
agree with, for with our special removable cases and 
silicate cotton we have covered hundreds of valves, 
flanges, separators, superheaters, &c. With apologies 
for trespassing so much on your space, 
Yours, &c , 

Hyde, March 10, 1901. JONES AND HORSFIELD. 

[We shall be pleased to publish the results of Messrs. 
ge pad Horstield’s trials when they are complete.— 

D. E. 








GAS ENGINE WORKING. 
To THE EprTor or ENGINEERING. 

Sir,—In your report of the discussion by the members 
of the Institution of Mechanical Engineers upon the in- 
teresting paper by Mr. H. A. Humphreys on ‘‘ Large 
Gas Engines,” the remarks of Professor W. Robinson, 
read as follow : 

“Tf the point of ignition can be varied 
possible to govern by varying the strength 


then it is quite 
of the mixture, 
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but if the arrangements were for a constant point of 
ignition, then if the mixture were too strong, pre- 
ignition took place; on the other hand, if the mixture were 
too weak ignition was delayed. The speaker drew on 
the blackboard diagrams illustrating this point.” 

A little later Mr. Humphreys says: ‘‘ It would hardly 
come as a surprise to members to be told that a 


As both the foregoing propositions appear to have been 
the general opinion, or to have passed without comment, 
I would ask you to kindly find room in your paper for the 
enclosed diagram. The gas engines from which these 
diagrams were taken have been supplying the City of 
Belfast with electric light for nearly six years. 

The ignition is by heated tube, and the ignition valve 
opens at a fixed point. The diagrams are not isolated 
examples, nor the result of accident, 

Four quadruple-acting Otto cycle gas engines of 120 
horse-power each and two double-acting 60 horse-power 
gas engines were installed, there being in all twenty 
working cylinders similarly adjusted. From any of these 
cylinders diagrams such as the ones enclosed could ba 
taken. The admission and exhaust cams also opened 
and closed at fixed points. The only variation was the 
opening moment of the gas cam, and this was controlled 
by the operation of the governor upon an expanding cam 
which answered tothe i pai ascam of Messrs. Crossley’s, 
but which was capable of much finer gradations of gas ad- 
mission, There were no cut-outs whatever, even when 
the engines were running absolutely without load. 

Diagrams Nos. 1 and 2 were taken under varying load. 

Diagram No. 3 was taken when running steadily under 
nearly full load. 

Diagram No. 4 with no load. 

_ Diagram No. 5 shows the running with delayed igni- 
tion as when the gas engines were first installed with the 
usual gas cam setting. Diagrams were taken by Professor 
Kennedy and his chief assistant, now Professor Burstall, 
as also by the writer and others, and from each of the 20 
cylinders numerous di ms were taken differing but 
little from those to which I have referred. 

The gas used was the ordinary lighting gas supplied 
from the Corporation Gas Works at Belfast. The — 
tion, as will be seen from the diagrams, is very regular, 
and the evidence is clear that varying mixtures and loads 
can be carried without wiredrawing, or delayed or pre- 
ignitions, and with a fixed point of ignition. ia- 
grams Nos. 2 and 3 show that the charge is perfectly 
under control, and is steadily burning, only behind the 
piston, and they are evidences that lighting gas when 
under proper conditions is capable of a steadiness of turn- 
ing of which the writer has seen no example in gas 
engines driven by A govern. made from coke or anthra- 
cite. Having had no opportunity of trying a similar 
adjustment of cams to those of the Belfast gas engines 
upon Mond gas, I cannot, of course, make any compari- 
son ; but in the numerous experiments I have made with 
a gas, and with the evidence of the diagrams 

erewith, [ cannot agree that a rich gas cannot be con- 
trolled as readily as a poorer gas, nor that the former is 
incapable of steadiness of turning compared with the 
latter. It is also difficult to understand why exhaust 
products could be reintroduced in the cylinder with 
advantage—if this were so, where is the gain in a 
scavenging charge? As the writer’s connection with gas 
engines ceased after the adjustment of the gas engines at 
Belfast, the admission and control of producer gas under 
similar conditions has not come under his notice. It is 
not easy to see in what way producer gas could show 
better results than the ao uoted. It is, however, 
a matter of congratulation that the advent of Mond gas 
is developing a renewed interest in the internal combus- 
tion engine—the most promising and interesting of all 
prime movers. Full particulars of the Belfast gas engines 
were given in @ S ws read before the Mechanical Engi- 
neers, by Mr. V. A. H. McCowen, the chief electrical 
engineer to the Belfast Corporation, and reported in the 
Proceedings of the Institution in July, 1896. 

Yours faithfully, 
J. W. Hartiey, 

Stoke-on-Trent, March 6, 1901. 





AUTOMATIC MACHINE TOOLS. 
To THE Eprtor oF ENGINEERING. 

Sir,—In the summary of discussion on Mr. Ashford’s 
r, given in your issue of February 22, it looks as if I 
a said that the application of the automatic principle 
to heavy machines was ‘‘almost hopeless.” ut the 
opinion I was endeavouring to ex was, that such ap- 
ication ‘‘ would be almost hopeless” without the intro- 
Sastlon of a second belt driving a continuous running 
pulley, ready todo the work of an attendant as soon as 
the primary movements of the machine liberated some 
catch to engage temporarily in the secon drive. My 
point was that the introduction of a secondary belt was 
the key to the design of automatic machines, especially if 

they were of any considerable magnitude. 

Yours truly, 


, H. WICKSTEED. 
Well House Foundry, Leeds. 





PERSONAL.—The Westminster Engineering Company, 
of 29, Regency-street, Westminster, announce that they 
have removed their head offices and works to Victoria- 
road, Willesden Junction, N.W. ; their branch office at 
16, Davies-street, Berkeley-square, being maintained as 
before.—Mr. J. Healey Johnson (second son of Mr. R. 
Johnson, late engineer of the Great Northern Railway), 
who has filled the post of assistant to Mr. A. J. Grinling, 
district engineer to the Great Northern Railway at 
Derby, for the past ten years, has been appointed engi- 
neer to the Witham Drainage Commissioners and the 
Witham Outfall Board, and he has entered = his new 
duties.—Major A. H. Wolley-Dod (late R.A.), until 
recently of the Royal Arsenal, Woolwich, has obtained 
an important appointment with Messrs. Hadfield’s Steel 
Foundry Company, Limited, Sheffield, and wil) repre- 
sent their interests in connection with war material, in- 








to give a required space between the heated sur- 
the case, and in this space is lightly put the free 


face and 





engine will work much better and more smoothly with 
producer gas than with lighting gas.” 





cluding projectiles of all kinds. 
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AUTOMATIC SCREW MACHINES. 
(For Description, see Page 352.) 


Fig. 8. Automatic Scacw Macuine (Worscrey). ‘aon 
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DETAILS OF AUTOMATIC SCREW A . 
MACHINE (WOLSELEY) otc, U sgt 


(SEE FIG 85) 
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FOUR-WHEEL COUPLED TANK LOCOMOTIVE Fop|T 
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THE WATER-TUBE BOILER REPORT. 
THE issuing of the interim report of the Com- 
mittee appointed by the Admiralty to inquire into 
the question of water-tube boilers in the Royal 
Navy is an important event in the history of 
marine engineering. Since the great controversy 
on the design of the Inflexible, no question involv- 
ing the construction of war vessels has created so 
much controversy as the introduction of water-tube 
boilers, and unhappily the personal element, rather 
than the plain engineering merits of the problem, 
has been largely the cause of the interest excited. 
The Committee, our readers will remember, was 
promised by the First Lord of the Admiralty, then 
Mr. Goschen, during a debate in the House of 
Commons in July of last year.* The First Lord 
yielded to the demand for this Committee under 
pressure, though he did not recognise the need for 
it. The interim report now published, and which 
we reproduce in full on page 335 of the present 
issue, hardly bears out his forecast made at 
the time. The personnel of the Committee is 
admirable. The members are oe yr Er Sir 
Compton Domville, chairman ; Mr. A. Smith, 
inspector of machinery, R.N. ; in ‘John List, 
R.N.R., superintending engineer to the Castle 
Line; Mr. James Bain, R.N.R, superintend- 
ing engineer to the Cunard Line ; > Ree ee 
T. Milton, chief engineer surveyor of Lloyd's 
Registry of Shipping; Dr. A. B. W. re 
and Dr. John Inglis, of the firm of A. and J 


* See ENGINEERING, vol. lxx., page 89. 








Inglis, the well-known Clyde firm of engineers and 
shipbuilders. The joint secretaries were Com- 
mander Montague K. Browning, R.N., and Chief 
Engineer W. H. Wood, R.N. 

The Committee were instructed to report whether 
they considered water-tube boilers more suitable 
than cylindrical boilers for naval purposes ; and if 
they were considered superior, whether the Belle- 
ville type was the best for vessels of the Royal 
Navy. They were also requested to advise gene- 
rally, and give such results as their experience and 
inquiries might suggest. 

The Committee has been a hard-working one, and 
the inquiry has taken a very practical course, 
several important trials of vessels having been 
made. The interim report, which is the result of a 
request made by Lord Selborne at the beginning 
of this year, may be accepted as final so far as it 
goes, and it is certainly one of the most authorita- 
tive statements on the boiler question ever made. 
With the exception of Mr. J. A. Smith, who, as an 
inspector of machinery R.N., may be taken as 
representing the engineering branch of the Navy, 
the report is unanimous ; and it may be at once said 
that it is unfavourable to the Belleville boiler. 

The exception of Mr. Smith is, however, of very 
great importance, because he doubtless has had 
more previous knowledge of Navy boilers than 
other members of the Committee ; nevertheless, 
it is not possible to set his more favourable estimate 
of the Belleville boiler against the absolute con- 
demnation of so eminent a tribunal as the Com- 
mittee forms. 

The first point upon which the Committee express 
an opinion is that ‘‘ the advantages of the water- 
tube boilers for naval purposes are so great, chiefly 
from the military point of view, that provided a 
satisfactory type of water-tube boiler be adopted, 
it would be more suitable for use in his Majesty’s 
Navy than the cylindrical type of boiler.” The 
opinion is most valuable, and very satisfactory. It 
is to be hoped it will quiet some of those critics, , 
both journalistic and otherwise, who have so long 
abused the Admiralty authorities for adopting the 
water-tube boiler in any form. 

The next opinion will probably not be so 
pleasant to the Admiralty authorities. ‘‘We do 
not consider,” the Committee say, ‘‘ that the Belle- 
ville boiler has any such advantages over other 
types of water-tube boilers as to lead them to re- 
commend it as the best adapted to the require- 
ments of his Majesty’s Navy.” This opinion is 
more strongly expressed later when the Committee 
recommend that ‘‘ Belleville boilers be not fitted 
in any case” to ships which are to be ordered in 
the future ; nor to ships recently ordered for which 
the work done on the boilers is not too far ad- 
vanced. They, however, countenance the retention 
of the Belleville boiler ‘‘in ships under construction 
for which the work is so far advanced that any 
alteration of type of boiler would delay completion 
of the ships.” The Belleville boiler should, also, 
in the — of the Committee, be retained in 
completed ships. 

It will be seen that this is no colourless report, 
and that—as might be expected from the men by 
whom it is composed—the Committee are deter- 
mined to speak out without fear or favour. Their 
verdict on the Belleville boiler is not a root and 
branch condemnation, as some hold, otherwise they 
would not have countenanced its retention in a 
vast fleet of ships that may have some day to 
support the honour of the flag, and on which the 
safety of the Empire may depend. Still, there is 
no question as to the fact that the Belleville boiler 
stands condemned amongst water-tube boilers, 
though, presumably, its first adoption is looked 
on as justified. It is on the point of dura- 
bility, after all, that the question has turned, 
and it is this point that has always been re- 
served by prudent engineers when discussing the 
respective advantages and disadvantages of any 
new type of boiler. We need hardly repeat that in 
these columns we have from the first never failed 
to remind our readers that experience alone could 
decide this crucial point. In commenting on the 
trials of the Minerva and the Highflyer in our issue 
of July 20 last, we said: ‘‘ The question (of the 
waste of water) opens up the great problem of 
durability, which is the one point we have always 
reserved for consideration, when we shall have 
been guided by the light of experience. The large 
number of joints in a Belleville boiler are un- 
"| doubtedly a matter for serious consideration.” 

In the light of full inquiry supported by experi- 
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ment, the Committee find that such ‘‘ serious con- 
sideration” has led to condemnation. They support 
their convictions by ‘‘ personal examination of the 
boilers in a number of his Majesty’s ships, includ- 
ing the Diadem, Niobe, Europa, Hermes, Powerful, 
Furious, and Ariadne ; upon statements of defects 
which have been placed before them; and the 
evidence of the chief engineers of those vessels 
and other officers on the engineering staff of the 
Admiralty and dockyards.” This evidence is, of 
course, conclusive ; but it is fair to remember that 
it refers to a comparison of water-tube boiler with 
water-tube boiler, for we take it the cylindrical 
boiler is ruled out of competition by the first 
paragraph quoted. At the time the Terrible 
made her memorable and unfortunate run from 
Gibraltar home, with the First Lord on board, we 
made many inquiries among those who had had 
experience in working both the Belleville boiler 


and the old return-tube type, amongst other things 


making a trip to Portsmouth to inspect the Terrible 
herself. We found then that opinions by no means 
coincided with those now held, as revealed by the 
report ; and in spite of the mishaps which had 
occurred to Belleville boilers, their adoption was 
considered a great and desirable advance. That, 
however, is of the past ; and though we were much 
impressed by the inquiry we instituted at the time, 
which strengthened the opinions formed by our 
own experience, we now recognise that since then 
other water-tube boilers have made so much ad- 
vance that the Belleville is out of date. 

The Committee state their reasons for the prefer- 
ence they express for water-tube boilers. There is 
nothing here that has not been previously recorded, 
but spina, f with such weighty authority, the 
points may be repeated. They are as follow : 


(a) Rapidity of raising steam, and of increasing the 
number of boilers at work. 

(6) Reduction to a minimum of danger to the ship from 
damage to boilers from shot or shell. 

(c) Possibility of removing da boilers and replac- 
ing them by new boilers in a very short time, and without 
opening up the decks or removing fixtures of the hull. 

hese requirements are met by the water-tube boiler in a 
greater degree than by the cylindrical boiler, and are con- 
sidered by the Committee of such importance as to out- 
weigh the advantages of the latter type in economy of 
fuel and cost of upkeep. 

Although it is referred to later, nothing is said 
here about saving in weight or—with some types— 
of — occupied. Naturally, saving in weight 
may be offset by additional fuel needed, but where 
there is a virtue it seems to us it should be stated in 
order to meet a corresponding defect. 

The ‘‘objections of a serious nature” of the 
Belleville boiler are given at more considerable 
length. Although, as we have said, we publish the 
report in full on another page, it may be con- 
venient, perhaps, to quote these objections here : 


(2) The circulation of water is defective and un- 
certain, because of the resistance offered by the great 
length of tube between the feed and steam collectors, 
the friction of the junction-boxes, and the small holes 
in the —— between the feed collector and the generator 
tubes, which also are liable to be obstructed, and may 
thus become a’source of danger. (b) The necessity of an 
automatic feeding apparatus of a delicate and complicated 
kind. (c) The great excess of the pressure required in 
the feed pipes and pumps over the boiler pressure. (d) 
The considerable necessary excess of boiler pressure over 
the working pressure at the engines. (e) The water 
gauges not indicating with certainty the amount of water 
in the boiler. This has led to serious accidents. The 
— of water which the boiler contains at different 
rates of combustion varying, although the same level 
may be shown on the water gauges. (g) The necessity 
of providing separators with automatic blow-out valves 
on the main steam pipes to provide for water thrown 
out of the boilers when s is suddenly increased. 
(h) The constant trouble and loss of water resulting from 
the nickel sleeve joints connecting the elements to the 
feed collectors, i The liability of the upper generator 
tubes to fail by pitting or corrosion, and, in economiser 
boilers, the still greater liability of the economiser tubes 
to fail from the same cause. Further: (k) The up. 
keep of the Belleville boiler has so far proved to be more 
costly than that of cylindrical boilers ; in the opinion of 
the Committee this excess is likely to increase materially 
with the age of the boilers. (/) The additional evaporat- 
ing plant required with Belleville boilers, and their greater 
coal consumption on ordinary service as compared with 
cylindrical boilers. 

The latter defect, it is stated, has hitherto nulli- 
fied to a great extent the saving in weight effected 
by the adoption of the Belleville boiler, and in 
considering the radius of action, it is doubtful 
whether any real advantage has been gained. 
Remembering the Highflyer trials, one can hardly 
question the soundness of this conclusion as applied 
to certain trials, and, indeed, a very much stronger 





expression of opinion in the same direction would 
be justified. On the other hand, it must be remem- 
bered that the Belleville boiler has performed 
creditably in regard to economy on many occasions, 
and, no doubt, under similar conditions, it would 
do as well at other times. The question is, can 
these conditions, secured, as they were, on trials— 
many of an extended nature —be depended upon in 
ordinary service ? 

It is here the weak part of the Belleville boiler 
comes in. Some one has said, and on a previous 
occasion we have quoted the expression, that the 
whole design is an exhibition of most ingenious 
devices introduced to overcome difticulties that 
ought not to have arisen. This leads to ‘‘ delicate 
and complicated ” appliances, which are all right so 
long as they work as designed, but need close 
skilled attention, otherwise they are apt to get out 
of order. Perhaps, however, the chief defect is 
that we referred to in previous articles, the vast 
number of doors and screwed joints introduced. All 
these are possible sources of leakage when the 
boiler has been some time in use ; and it is doubt- 
less to this cause must be attributed the fatal loss 
of water observed on too many occasions. Many, 
if not all, of the best authorities are agreed that 
expanded tubes are better than screwed joints for 
water-tube boilers, and the number of lids, hand- 
holes, &c., should certainly be reduced to a 
minimum. 

There is no need to dwell on the evil effects of 
sluggish circulation ; that is a matter well recognised 
now, and has been discussed too often in our 
columns to need recapitulation. False water in the 

auge glass is not a defect confined to Belleville 
foaee although we believe it has been particularly 
noticeable of late in this type as compared to some 
other water-tube boilers. Of the remaining defects 
mentioned some, perhaps, might be overcome by 
the aid of experience ; others are the outcome of 
defective circulation. There is no need to dwell 
upon them here, as the Belleville boiler will 
doubtless cease to appear in future ships of 
the British Navy. Reference may, however, be 
profitably made to the more rapid deterioration of 
economiser tubes, as the fact may have some bearing 
on the design of other water-tube boilers. The 
economiser was considered to be a great improve- 
ment at the time it was introduced, and though 
a good many persons are now blaming the Admiralty 
authorities for adding it to the design, we do not 
remember that any one pointed out in which way 
it would fail before they had a chance of being wise 
after the event. The raising of the tubes higher 
above the fire-bars to increase the combustion 
space, which the Committee recommend, will 
doubtless lead to greater economy and promote 
more perfect combustion of the fuel. The plan 
was suggested a year or two ago by a writer in the 
Naval Annual. 

The Committee are not content to point out 
defects that have been made manifest by ex- 
perience—always an easy task; but venture on 
the more difticult duty of advising what shall be 
done to get out of the difficulty. They ‘‘ recom- 
mend that boilers of the Diirr, and of a modified 
Yarrow type, be made and tested at the earliest 
possible date ;” the trials to be made under the 
supervision of the Committee. . They suggest that 
two cruisers, not smaller than the Medea class,* 
with vertical triple-expansion engines, be placed at 
their disposal, and that they be empowered to 
order at once Diirr and Yarrow boilers to be fitted 
to them.” 

The Yarrow boiler is, of course, familiar to our 
readers as a type of steam generator that has proved 
eminently successful in torpedo craft: but it may 
not perhaps be quite so well known to what an 
extent it af been used in large vessels abroad. 
The Diirr boiler has not been often heard of in this 
country, but illustrations of it were given in our 
issue of March 30, 1894, page 416, Figs. 15 to 17, 
in connection with a paper read by Mr. Milton 
before the Institution of Naval Architects. The 
boiler is of Dutch origin, having been manufac- 
tured at Ratingen. 

The Committee’s report refers to the ‘‘ modified 
Yarrow type,” and to the “ Yarrow large tube boiler.” 
We believe that there is no radical difference, or, 
at any rate, no radical difference in principle 
between the boiler Messrs. Yarrow supply for 
cruisers and armour-clad vessels and that which is 








* The Medea is a third-class cruiser of 2800 tons di:- 
placement 9000 indicated horse-power, and 19 knots. 





better known to British engineers as having been 
fitted in so many torpedo boats and torpedo-boat 
destroyers. The difference in detail is that larger 
and thicker tubes are used for the bigger vessels. 
The outside diameter of the tubes is 1} in., whilst 
the thickness of the metal is about double that 
used for torpedo craft. It is the practice of this firm 
to advise that all tubes used for armour-clad vessels 
and cruisers throughout any one navy should be of 
one diameter, so as to make them interchangeable. 
It may be added that the Yarrow boiler has been, 
according to a list with which we have been 
furnished, placed in twenty-six foreign armour-clad 
vessels and cruisers; and it is a curious fact that 
whilst firms of such high repute as Messrs. 
Armstrong, Whitworth and Co. are placing the 
Yarrow boiler in both armoured ships and first- 
class cruisers, we have been dependent, practically 
entirely, on a foreign invention for the boilers of 
the Royal Navy. We hold that it is the worst 
policy to introduce national prejudice into en- 
gineering questions, but really it seems as if an 
inverted nationalism has influenced our decisions 
in this respect. No doubt, however, with their 
hands strengthened by the report of the present 
Committee, the professional officers at the Admiralty 
will find themselves in a position to remedy this 
defect. Whilst speaking cn this subject, we may 
express a hope that the Boiler Committee will see 
their way to try the Thornycroft-Marshall boiler, 
which we describe and illustrate on another page. 

The Babcock and Wilcox boiler and the Niclausse 
boiler are also referred to in the Committee’s report. 
These types are fairly well known, more especially 
the former, which has been very largely adopted for 
land purposes. We lately described and _illus- 
trated an installation of these boilers afloat,* they 
having been fitted in the s.s. Martello, a vessel 
owned by Messrs. T. Wilson, Sons, and Co., of 
Hull, and trading from that port to New York. 

A point of interest touched upon in this interim 
report is in connection with the supply of steam 
for auxiliary uses. It is pointed out that a large 
proportion of the coal expended in the Navy is 
required for distilling and auxiliary purposes in 
harbour, as well as at sea. It is suggested that 
the cylindrical boiler is more suitable for supplying 
steam for such uses than any type of water-tube 
boiler. The Committee re ise that there are 
many objections to fitting cylindrical and water- 
tube boilers in combination, but they believe that 
these drawbacks would be more than compensated 
for. It is pointed out that the cylindrical boilers 
could be used for supplying distilled water in case 
of need. The suggestion is of considerable value, if 
not entirely novel; but it is to be hoped that the 
cylindrical boilers will not be of ‘‘ Navy pattern,” 
according to the last’ designs. Any attempt to 
crowd heating surface into small space and pitch 
tubes too close together would be fatal. However, 
the fact is too obvious, in view of past experience, 
to need many words to enforce it. The cylindrical 
boilers must be of the mercantile type to insure 
success. 

The Committee are by no means of opinion that 
their duties are over; indeed, they seem full of 
hope and hard work. They propose trying the 
vessels, now in progress, which are to have the 
Babcock and Wilcox and the Niclausse boilers. 
These, according to a statement recently made in 
the House of Commons, are the Challenger, the 
Espiégle, and the Odin, which are to have the former 
type; and the Suffolk and the Merlin with the 
latter. The Diirr and Yarrow boilers they also 
propose to try, as already stated. 

The publication of this report, and its condemna- 
tion of the Belleville boiler in competition with 
other forms of water-tube boiler, will doubtless be 
looked on by a considerable section of the public, 
which is unused to the consideration of engineering 
problems, as a severe blow to the Admiralty. 
Those, however, who are better instructed, and 
especially those who have themselves been placed 
in positions of responsibility, will recognise how 
foolish it would be to condemn public servants, 
because they have made a step in advance which 
has not been in accordance with the promises of 
success, It is much to be regretted that a section 
of the press, aided by some members of the House 
of Commons, have tried to make the “ boiler pro- 
blem” almost a political question, and no efforts 
have been spared to inflame the public against 
public servants who have only striven to place the 


* See ENGINEERING, page 223 ante. 
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ships of the Fleet in advance of those of other 
maritime Powers. 

As we have timeand again pointed out, it would 
have been far easier and more comfortable for the 
engineering authorities at the Admiralty to bar 
progress and lag behind other navies in this matter, 
for we must remember that every navy in the 
world has at present water-tube boilers in its ships. 
It is only foolishness prompted by ignorance, 
or something worse, that can suggest cylindrical 
boilers should be retained in war ships because 
owners of mercantile vessels adhere to them. It 
is unpatriotic in the extreme to pillory public 
officials—to twist every statement made to their 
disadvantage by misrepresentation and special 
pleading—in order to win a certain amount of 
cheap notoriety of the baser sort. The Belleville 
boiler has sometimes done well and sometimes 
badly. Its failures have been chronicled and em- 
phasised, its successes have been ignored. By the 
progress of invention it has been superseded, as is 
the case with nearly all inventions, in the direction 
of greater simplicity ; as doubtless the boilers now 
rightly brought forward to take its position will, in 
their turn, give place to improved arrangements— 
although every step in advance renders further 
progress less probable. 

We have on many previous occasions dealt with 
this question of the water-tube boiler, and now 
that the Admiralty Committee have practically 
condemned the Belleville boiler we have little 
fresh to add; though it may be well to repeat 
something that has previously been said. Our 
representatives have on a great many occasions 
attended trials, both ashore and afloat, but chiefly 
afloat, of this boiler, and accounts have from 
time to time been published in our columns 
giving details of these trials. With, perhaps, 
a few trifling exceptions, the results have been 
satisfactory. In the opinion of our representa- 
tives they have been distinctly favourable to the 
Belleville boiler as compared to the cylindrical 
Navy boiler for warship purposes, so far as the trials 
went. One of the earliest trials of this nature was 
that of the Russian auxiliary cruiser Kherson. The 
ofticial test of this vessel was attended on our be- 
half by an engineer who had had considerable 
experience in the use of water-tube boilers, 
and, moreover, had not long before witnessed 
the disastrous results that followed efforts to obtain 
high powers from shell boilers. Our representa- 
tive said in reporting on the Kherson’s trial : ‘‘ So 
far as a trial of considerable duration, viz., twelve 
hours, is concerned, we may say at once that the 
boilers provided in the Kherson worked admirably, 
giving steam at the pressure required without 
trouble.”* That may fe taken as a fair represen- 
tation of the general results of our observations on 
trials of the Belleville boiler. 

In regard to what we have published on coal 
consumption, we have relied on official figures that 
have never been controverted ; or at any rate on 
figures given by responsible officials as the result 
of official trials. In these, the Belleville boiler 
has frequently come out superior to the cylindrical 
boiler. For data on the important question of 
weight, we have also relied on authorised state- 
ments from high official authorities ; and in this 
matter the figures have generally been in favour 
of the Belleville boiler. 

These statements refer to the Belleville boiler 
as compared to the cylindrical boilers designed for 
ships of the Fleet, but we have long been of 


opinion that the Belleville boiler has defects not} 


shared by some other water-tube boilers, especially 
those of the type used mostly in torpedo craft ; 
although modified in design to be suitable for larger 
vessels. The success achieved by the Yarrow 
boiler, especially in the Dutch cruisers—and, even 
earlier than this, by the Thornycroft boiler in the 
smaller vessel, the Speedy—appeared to us to 
warrant this assumption. As already stated, boilers 
of the type named have been fitted in still more 
Important descriptions of war vessels. Never- 
theless, as we have constantly pointed out, the 
Belleville boiler was the only water-tube variety 
of which sea experience had been obtained in large 
ocean-going vessels at the time the water-tube 
boiler was first considered essential for ships of 
the Royal Navy. The Admiralty sent an engineer 
of the Navy on a voyage, to get information as to 
the working of the Belleville boiler in the Messa- 
geries’ ships. His report was satisfactory, and jus- 
tified its introduction into the Navy at that time. 


* See ENGINEERING, vol. lxi., page 683. 





THE ADMIRALTY STATEMENT. 


THE annual statement explanatory of the Navy 
Estimates, issued by the First Lord of the Admi- 
ralty, was distributed on Tuesday last, and, as was 
inevitable under the present state of international 
politics, shows a considerable increase on the large 
sums asked for during recent years. Whether even 
the large sum which it is proposed the House of 
Commons should vote will be thought sufficient for 
the safeguarding of the country, is a matter upon 
which various opinions will be formed ; but in 
view of the unsettled state of international rela- 
tions, and of the hostile feeling abroad, which it 
would be foolishness to ignore, it is certain that 
prudence demands great sacrifice from the British | 
taxpayer at the present juncture. | 
It might be wished, doubtless, that such money | 
as is voted might be better spent, that more | 
businesslike procedure might be followed in its 
laying out, but that must necessarily be the growth | 
of time. In the meanwhile, the call for a strong | 
means of defence is urgent, and the only way to 
meet it is by expenditure that would be more than 
lavish if it were not so essential. 

The net amount estimated to be spent during 
the financial year that begins on the first of next 
month is 30,875,5001. That is an increase of over 
two millions (2,083,6001.) on last year’s vote ; and 
of this by far the larger share is absorbed by 
Vote 8, which provides for shipbuilding, and which 
absorbs 1,274,900/. of the added amount. The 
total net figures under this vote are, for personnel, 
2,684,0001.; for material, 5,306,500/.; and for con- 
tract work, 6,685,5001. Vote 1, which provides for 
the personnel of the Fleet, is increased by 233,0001., 
which represents an increase of numbers of 3745. 
The. total numbers are 118,625, and the total sum 
required for their wages, &c., is 5,760,0001., and 
for victualling and clothing 1,892,300. We give 
below a Table in which details of the various sums 
provided under the naval votes during five years 
are set forth, together with the proposed estimates 
for the coming year : 








Vote. | YEAR. 





| EFFECTIVE SERVICES. 
| Wages of officers, seamen, and boys, coastguard, and 
| Royal Marines aa oe — +e pe me 
Victualling and clothing for the Navy 
Medical establishments and services 
Martial Law... os a # 
Educational services .. 
| Scientific services ° es 
Royal Naval Reserves. . ae - om 
Shipbuilding, repairs, and maintenance : 
Section I.—Personnel .. ea ae 
»» IL—Matériel .. 
»» 1f1.—Contract work 
9 Naval armaments 


QName 


ll Miscellaneous effective services 
12 | Admiralty Office ee oe 


Total effective services .. 

Non-ErFEcTIVE SERVICES. 

13 | Half-pay, reserved, and retired pay 

14 | Naval and marine pensions, &c. .. 

15 | Civil pensions and gratuities 

| Total non-effective sers ices 
Extra Estimate, 
16 Additional force in Australasian waters -—annuity pay- 
able under .. se ie ee és oe ie 


Grand total 


| 
10 Works, buildings, and repairs at home and abroad .. 885,800 | 
aa es ° ‘| 189,200 | 195,400! 282,900; 248,200 | 271,200 | 359,500 


-.| 1,030,100 | 1,053,200 | 1,082,900 | 1,116,000 | 1,128,600 


.| 2,103,500 2,180,100 | 2,168,300 | 2,232,209 | 2,253,800 


ment which is by no means reassuring. The 
tone adopted would indicate that default in ful- 
filment of the shipbuilding programme in the 
past has been due to the contractors, to the engi- 
neering firms, armour-plate makers, and to the steel- 
makers of the country. Doubtless the great engi- 
neering strike did a good deal towards retarding 
the completion of contract work for the Navy, but 
that is now past, and the delay could long since 
have been made up had the Admiralty shown 
greater capacity in conducting that business of the 
nation which falls to its share. In a recent article* 
we gave details refuting the then First Lord’s 
statements as to the inability of contractors to 
execute work for the Admiralty, and it is with 
regret we see our new and younger First Lord, 
from whom so much was expected, showing 
signs of moulding himself on the pattern of 
those who have preceded him. The delays in 


‘the past have not been due to the fault of the 


contractors so much as the lack of business pro- 
cedure at the Admiralty. It would be well for 
Lord Selborne’s political reputation if he were to 
reform the Department before he becomes iden- 
tified with its procedure. 

The total output of new construction in the pre- 
sent financial year will, it is said, exceed that of 
1899-1900, which was previously the greatest on 
record, by about a million. Turning to details we 
are informed that the Glory has been commissioned, 
the Albion has commenced her trials, not alto- 
gether with success, but the Vengeance, the last 
ship of the Canopus class, has been detained at 
Barrow, owing to an accident, not to the ship, but 
to the dock entrance. The six battleships of the 
Formidable class have been considerably advanced, 
whilst the Queen and the Prince of Wales, two 
similar ships, have been commenced. The Im- 
placable has begun her trials, and the Formidable 
and Irresistible will be completed early in the 
financial year, to be followed by the Bulwark about 
next December, and the London and the Venerable 
in the May following. If we add to this the six 
Duncans, which are to be all completed in 1902-3, 


Taste SHowina Net Amount or Vores vor Navy ESTIMATES FoR THE COMING AND Five Previous YEARS. 


| ] CIR 1 TES 
| 1896-1897 | 1897-1898 1898-1899 | 1899-1900 1900-1901 | 1901-1902 





| | 
| & S|. * +f £ Ghd 
| 4,419,800 | 4,696,000 | 4,988,000 | 5,242,700 | 5,527,000 | 5,576,000 
| 1,869,600 | 1,384,600 | 1,491,700 | 1,606,700 | 1,715,300 | 1,892,300 
156,200 | . 161,400 167,000) 176,600| 208,800; 219,000 
10,600 10,600 11,400} 12,200; 18,800; 16,200 
81,300 85,600 86,600; 90,600} 92,300! 100,600 
63,300 66,700 67,200} 69,500 66,900 | 65,800 
229,800} 249,900 257,000 271,000 | 271,100; 292,100 
| } 
.| 2,104,000 | 2,126,000 | 2,218,000 | 2,417,000 | 2,523,000 | 2,684,000 
.| 2,251,000 } 2,064,000 | 2,971,000 | 3,799,000 | 4,139,100 | 5,806,500 
.| 5,886, 5,440,000 5,632,000 | 6,601,000 | 6,739,000 | 6,685,500 
2,543,200 | 2,775,000 2,519,200 | 2,710,800 | 3,757,900 | 3,919,700 
618,400 | 648,800 650,100, 795,100 1,023,100 


247,700 | 261,600 





oe 19 656,200 |19,697,600 21,549,800 | 24,802,000 26,477,800 |28,603,900 
| | 


752,500| 774,700 786,760 790,900 


749,000 749,500 } s 
| 1,140,100. 
0,600 


43,500 





324,400 327,400 | 332,900) 341,500 





2,271,600 





| 

| | 
| 60,800} 60,860 60,800, 60,300 60,300 | 
| 


| 21,823,000 |22,338,000 23,778,400 26,804,500 27,522,600 (80,875,500 











Turning to those sections of Lord Selborne’s 
statement which are more directly of interest to 
our readers, it will be noted with satisfaction that 
in new construction the First Lord states better 

rogress has been made during the past year, and 
it is anticipated that the aggregate expenditure on 
new construction will closely eo. the pro- 
vision made in the estimate. It is not a very 
proud boast that for a country that assumes—and 
rightly assumes—premier position of the world in 
the construction of war vessels and their equip- 
ment; and which, moreover, supplies to foreign 
Powers a large proportion of their navies. 

Lord Selborne refers to steps taken by the 
various contractors to increase the output of 
armour and machinery ; and these, he says, have 
begun to show their effect. This, he adds, is 
especially the case with armour, the total output of 
which for Admiralty use in the present year will 
be from 45 to 50 per cent. greater than last year. 
It is satisfactory to learn this; but there is an 





we have a large fleet of battleships forthcoming 
in the near or not distant future.’ 

Of the armoured cruisers and protected cruisers 
coming forward details are given. Of the former, 
twenty vessels are now in course of construction ; 
six being of the Cressy class, four of the Drake 
class, and ten of the Monmouth class, 

In regard to protected cruisers, the contractor's 
trials of the Spartiate were not satisfactory, the 
defects in a crankshaft having been so serious that 
it has to be replaced. e two second-class 
cruisers, the Challenger and the Encounter, which 
have been commenced in the dockyards, are of 
interest from the fact that the former is to be fitted 
with Babcock and Wilcox boilers in order to test 
her against her sister ship, which is to have Belle- 
ville boilers. There is only one third-class 
cruiser in hand, and amongst the smaller vessels in 
= are eight sloops, two light-draught gun- 

ats, and various torpedo craft. ive de- 








oficial ring of the old bad sort about the state- 


* See ENGINEERING, vol. lxix., page 719. 
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stroyers have trial speeds of over 30 knots, of 
which two, the Albatross by Thornycroft, and 
Viper, with Parsons’ steam turbine, have passed 
their trials. The former made 31} knots on trial, 
and the latter 33? knots, ‘‘ combined with an almost 
entire absence of vibration.” The Cobra, which has 
also Parsons’ steam turbine, made above 30 knots for 
3 hours ‘‘ with a load on board largely in excess of 
that usually carried in speed trials by destroyers.” 
Another 32-knot boat is in progress, whilst a fifth 
vessel, which most of our readers will recognise as 
having been the object of long series of mis- 
fortunes, has not yet reached the 33 knots promised 
for her, in spite of all the courageous efforts of her 
unhappy builders. 

The new Royal yacht has gone through all her 
trials with complete success, ‘*‘ the engines working 
with great smoothness and an almost complete 
absence of vibration”—a sterling virtue in any 
yacht, but especially a Royal yacht. Experiments 
show that she has ample stability—another virtue 
that may easily be carried to excess in yachts and 
passenger vessels, in which the comfort of easy 
motion counts for much. 

The question of Fleetauxiliaries, we are glad to see, 
is claiming attention—is, indeed, still ‘‘ under the 
careful consideration of the Board.” The practical 
experience of the Americans during their last war, 
slight as it was, was sufficient to show them the 
enormous value of fleet colliers, distilling ships, 
and, especially, floating workshops. The com- 
plexity and highly-organised equipment of modern 
navies makes these things almost as essential to 
success as the more purely aggressive features. It 
is fairly well acknowledged now that of two 
moderately equal naval Powers, the one that has 
most recuperative facilities will be pretty sure to 
win in the end, however the fortune cf war might 
go at first, and from this point of view a floatin 
workshop on the spot might be worth a good d 
more than a large cruiser, or even a battleship. 
Under these circumstances it would be encouraging 
to know that more had been done towards the pro- 
vision of this class of Fleet auxiliary than to 
purchase a secondhand vessel and fit her up asa 
repairing and distilling ship; even although 
another distilling ship is contemplated in the 
Estimates. However, the matter, as we have said, 
is under consideration. It is to be hoped it will 
not remain under too long. 

A statement that does not come as a surprise, 
although its value may be variously estimated, is 
made in regard to submarine boats, of which five 
have been already ordered, ‘‘of the type invented 
by Mr. Holland.” What the British Navy will do 
with them is a little difficult to conjecture. They 
are, we believe, a concession tu popular opinion, 
which, always timid in the presence of mysterious 
perils, has been much wrought upon of late by threats 
of French invasion by under-sea route, and the 

lowing reports of an imaginative American press. 
etd advance has, no doubt, been made of late 
along the difficult path of submarine navigation ; and, 
as Lord Selborne says, ‘*‘ Experiments with these boats 
willassistthe Admiralty in assessing their true value.” 
They are being constructed by Messrs. Vickers. 

We now pass to the new shipbuilding pro- 
gramme, the most important section of the First 
Lord’s statement. The list of vessels to be laid 
down during the coming financial year is a fairly 
heavy one, though it does not appear very much 
yrogress is to be made. There are to be three 

ttleships, six armoured cruisers, two third-class 
cruisers, ten torpedo-boat destroyers, five torpedo- 
boats, two sloops, and the five submarine boats 
already on order. Two of the battleships, one 
armoured cruiser, and the two sloops will be built 
in the Royal Dockyards, the remaining vessels are 
to be put out to contract. 

Although only a little over half a million is to be 
spent on new construction, it is always a 
to get vessels started, provided they are not allow 
to lag in following years, because it enables the 
authorities to complete their plans and order 
material ; a policy of which they do not always take 
advantage. The system of pushing on with ships 
in hand is, however, to be commended, as money 
spent is capital idle until the vessel is ready to be 

ut in commission. ‘‘The arrears in delivery of 
hulls, armour-plates, guns, gun mountings, and 
machinery have been a continual source of 
anxiety equally to the last as the present 
Board,” we are told by the memorandum. We are 
very glad to hear this anxiety exists, mars | as 
it has led to ‘‘a Committee being appointed to 





thoroughly investigate the causes of arrears in 
every case, and to advise how a recurrence of the 
evil can best be obviated.” The formation of this 
Committee has already been announced, and we 
trust its report may, following precedent in this 
case, be made public. The members are Mr. H. O. 
Arnold-Foster, M.P., who will thus have an oppor- 
tunity of learning much that should be useful to 
him in his official capacity on the Board ; Rear- 
Admiral A. K. Wilson, who will doubtless also have 
his eyes opened to some points previously obscure, 
supposing the right witnesses are called; Sir 
Thomas Sutherland, and Sir Francis Evans. 

The remaining vote which comes within our 

rovince is that for naval ordnance ; about which, 

owever, not much is said. The new designed 
12-in. gun has been completed, and weapons of 
this nature are now mounted in the battleships of 
the Formidable class. Trials of the new 9.2-in. 
gun were not satisfactory, and delay has occurred 
through need of modification in the design. This 
has so far been overcome that two guns have been 
mounted in the Cressy, and it is hoped the rest 
will be ready in time. A new 7.5-in. gun has been 
approved, and a 5-in. breech-loading gun has been 
converted to take the Welin breech screw ; a new 
description of the.303 Maxim is taking the place 
of the older pattern weapon ; telescopic sights have 
been adopted for quick-firing guns, and a new 
mounting has been tried for the 9.2-in. gun with 
satisfactory results. 





ELECTRIC RAILWAYS. 

THE first of a series of three lectures on ‘‘ Elec- 
tric Railways” was delivered by Major Phillip 
Cardew, R.E., in the rooms of the Society of Arts, 
Adelphi, last Monday. 

The lecturer remarked that in the matter of 
locomotion greater advances had been made in the 
past century than in the whole previous history of 
the world. From the time of the Romans to the 
introduction of the steam locomotive, serious dis- 
comfort was inseparable from long journeys. With 
the advent of steam great improvements were made, 
but now the hitherto undisputed primacy of that 
agent was threatened by electricity. In short, it was 
now an accepted axiom that for traction on tram- 
ways and street railways, electricity had, under 
ordinary conditions, no rival, though in certain 
cases of steep gradients cable traction still had 
advantages. For underground railways, again, 
electricity was far superior to steam, but in general 
railway work the supremacy of the older methods 
was, as yet, not seriously challenged. He proposed 
to discuss the circumstances which tended to limit 
the universal applicability of electricity. It would be 
noted that with steam each traction unit was self- 
contained, whilst with electricity the requisite energy 
had to be continuously supplied to the train from 
some outside source. Until the introduction of 
electrical methods of power transmission, the prac- 
tice of employing self-contained tractors had beaten 
all rivals out of the field ; but whether the steam 
locomotive could maintain its record in this regard 
remained to be seen. Model electric railways had 
been shown in action very shortly after Faraday’s 
discovery of the dynamo in 1831; but until the 
perfecting of the dynamo—about 1870—it was not 
possible to develop the matter commercially. Even 
after dynamo design was fairly well understood, the 
possibilities of a system of electric traction were 
pretty generally under-estimated. This arose from 
a@ curious confusion of ideas. Because the maximum 
output of a motor is obtained when the efficiency is 
only 50 per cent., it was assumed that the losses 
at the motor of an electric train would be at least 
half the total energy supplied. Again, it was 
assumed that a motor should of necessity be de- 
signed on different lines from a dynamo, whereas 
a good continuous-current dynamo was, in fact, 
necessarily a good motor. 

In 1879, however, Siemens installed an electric 
railway at the Berlin Exhibition, and in 1881, 
had a similar display at Paris. In this the third- 
rail system of supplying current was used, and since 
the line was fenced off from the public it occasioned 
no inconvenience. When, however, the same plan 
was adopted for the Portrush and Giant’s Cause- 
way line, in which no steps were taken to 
fence off the charged conductor, the arrangement 

roved dangerous, though the potential difference 
tween rail and earth was but 300 volts. Finally, 
after the death of a cyclist, the Board of Trade 
interfered and insisted on the danger being re- 





moved. The first conduit line was opened in 
Blackpool in 1884, A worse location for such a 
line could not be chosen, since, during gales, sand 
from the beach drifted over the track filling the 
slot. An attempt was made to prevent this by 
laying a rope upon the top of the slot ; but, of 
course, whilst this was in position the cars could 
not run. Since that date, however, successful 
conduit systems had been set to work in Washing- 
ton and New York, and other cities. In 1889, 
an interesting conduit system was tried at North- 
fleet. In this the cars were coupled in ‘‘series” 
instead of as usual in “ parallel.” The arrange- 
ments used were very ingenious, but the draw- 
backs proved so great that the plan was aban- 
doned. The Liverpool Overhead eg opened 
in 1893, had a special interest in that the line 
might equally well have been worked by steam 
locomotives in place of by electricity. In America 
the overhead trolley system had been developed, 
and was introduced into this country at Leeds in 
1891. The trouble occasioned by electrolysis of 
water and gas pipes and by interference with tele- 
phone lines then demanded attention, and _ ulti- 
mately led to the present Board of Trade regula- 
tions. The first of the now popular tube railways 
was the City and South London, the inception of 
which was due to Mr. Greathead. A considerable 
development of these lines was at present fore- 
shadowed, but the engineer’s interest in them was 
constructional rather than electrical. On the Con- 
tinent, however, new methods of electrical traction 
were being developed, as in the case of the Bergdorf- 
Thun Railway, which was operated on the three- 
phase system. 

In comparing the relative advantages of steam 
and electricity for the working of main lines 
of railway, it had to be admitted that for long 
journeys, at any rate, the electrical methods did 
not at present show any advantage over steam. 
Higher speeds could more readily be obtained 
with electricity ; indeed, there were proposals 
now under consideration in which speeds of 
100 miles per hour were contemplated, and he be- 
lieved such were quite feasible, but it was doubtful 
whether it would pay to provide long distance ser- 
vices of this kind in the British Islands. Special 
fares would have to be charged, and since most of 
our longest runs can now be made during the night 
by sleeping car, there would be no special advantage 
to business men in the adoption of higher speeds 
for these journeys. Where, however, it was a ques- 
tion of operating a line not more than about 100 
miles long, the advantages of electrically work- 
ing the line would be considerable. In the first 
place, the service would be more frequent, since 
whilst with steam it was best to concentrate the 
traffic into a few heavy trains, the reverse was the 
case with electricity. A more regular time 
schedule would also result, and the duration of 
the journey might be diminished without any in- 
crease in the maximum speed of the train. This 
would be markedly the case with ‘‘ stopping” 
trains. Thus, to sum up, on long journeys where 
the times of departure and arrival of the 
principal trains were fixed by the habits of 
the population, the advantage of electricity 
seemed small, but on journeys of two hours 
or less it would probably pay to displace steam, 
and the matter was now being very seriously 
considered by certain of the railway companies. 
The frequent light trains characteristic of the elec- 
trical methods of working were an approximation 
to the rolling platform idea, and the extra travelling 
facilities afforded thereby would go to increase the 
receipts of the railway company. The capital 
expenditure involved’ was, however, consider- 
sila, and could be readily estimated. The work- 
ing costs were, however, more doubtful. Mr. 
Langdon had estimated for the section of line 
50 miles out from St. Pancras, the cost, if worked 
electrically, would average 7d. per train mile, and 
that another 1d. would pay interest on the capital 
expenditure. The actual cost of working the line 
with steam locomotives was 9d. It had, however, 
to be remembered that Mr. Langdon had based 
his estimates on the present arrangement of traflic ; 
whilst if this was modified so as to better suit 
electrical methods, very much better results could 
be obtained. The daily run of an electric motor was 
much greater than that of a steam locomotive ; since, 
whilst the latter average but 54 miles, electric loco- 
motives could average 300 miles perday. With steam 
much time was spent in cleaning and making ready 
engines, about three-quarters of an hour being 
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needed for this at each end of arun. No such loss 
of time would be requisite with electric motors. 
Further, by distributing the motors over a train the 
motive power could be accurately adjusted to the 
work to be done. The wear of rails would also be 
diminished by this distribution of weights, and as 
almost the whole weight of the train might be 
available for adhesion, there would be less slipping 
on greasy rails. Again, much greater power would 
be available for getting up speed, and for ascend- 
ing grades than was possible with steam. There 
would also be a saving in repairs and renewals, 
according to Mr. Langdon, in the ratio of 2.0d. for 
electricity and 2.641d. for steam. This Major 
Cardew held to be an under-estimate. Mr. E, C. 
Boynton had recorded a case in which an electric 
locomotive had run over 300 miles a day for 
more than two years. In another case a motor ran 
for eight months, travelling over 100,000 miles, 
the only renewals then needed being the arma- 
ture and axle brasses and the gears. By the 
adoption of electric traction the heavy expense 
now needed in maintaining water pillars and pump- 
ing stations would be avoided, whilst turntables 
would be unnecessary, and the present area of the 
engine-sheds could be largely cut down. Further, 
the block system could be improved, since it would 
be easy to arrange matters so that each train cut off 
current from the section behind it. 

In this country there was an idea that electric 
traction was merely suitable for the working of 
tramways or suburban railways, but in Switzerland 
there were a number of fairly long electric lines in 
operation, some of them being rack railways. Of 
course the conditions there were peculiar : water 
power was abundant, the tourist traffic large, and 
steam relatively costly. 

Coming to the motors used on electric railways, 
it should be pointed out that any good continuous- 
current dynamo was also a good motor. The torque 
of a motor depended on the strength of the mag- 
netic field in which the armature revolved, and on 
the current passed through the armature. The 
revolution of the armature in this field created a 
counter electromotive force, which tended to check 
the flow of current through the motor ; and for any 
current at all to pass the applied electromotive 
force must therefore be greater than this counter 
electromotive force. It would thus be seen that there 
was a limit to the speed at which the motor would run. 
The closer this speed was approached the greater 
the efficiency of the motor, but the less its output. 
The latter, in fact, was greatest when the eftliciency 
was one-half, but no motor made would run long in 
such a condition, as the armature would burn up. 
In practice the actual working efficiency was aielly 
well over 80 per cent., and sometimes over 90 per 
cent. Motors might be either series or shunt- 
wound, the latter having advantages in certain 
conditions, a fact which he thought had not yet 
been fully realised. With shunt-wound motors 
the speed might be controlled by varying the 
resistance of the shunt, whilst with series wind- 
ing it was necessary to insert resistances in 
the armature circuit. Further, the starting wastes 
were one-third less with shunt than with series- 
wound motors—a matter of some importance on 
suburban railway work. In starting a series- 
wound motor, it was necessary to throw in resist- 
ances, since the counter electromotive force being 
zero, there would otherwise be an excessive flow of 
current through the armature. The power taken 
at such times was a maximum, and most of it was 
absolutely wasted. As the armature got up speed 
these resistances were successively cut out, the 
efficiency increasing at each step; at full speed 
the whole of the resistances were cut out, 
and the efficiency might then be 90 per cent. 
During the preceding period there would be much 
waste of current. To facilitate the rapid getting 
up of speed, and thus reduce the loss, it had 
become the practice in electric railways to put the 
stations on the summits of small eminences, so 
that in starting, the train had a falling gradient 
to assist the motor in getting it away. Mr. 
Ward Leonard had suggested one plan of re- 
ducing the wastes noted. On the locomotive 
was a constant speed motor permanently connected 
to the trolley line. This motor was kept con- 
stantly running, and drove direct the armature 
of a dynamo, the field magnets of which were 
excited by a connection to the trolley line, 
The current from this dynamo passed to the arma- 
ture of the traction motor, the field magnets of 
which again were directly connected to the trolley 


line. If the car was running, and it was desired to 
reduce speed, resistance was thrown into the dy- 
namo field circuit, and consequently less current 
would then be sent to the traction motor. To stop 
the car it was simply necessary to destroy the 
dynamo field. In starting, this field was feebly 
excited, so that only a small current passed to the 
traction motor. As the latter got up speed more 
current was allowed to flow into the dynamo field 
circuit until finally full excitation was reached. 

Ordinarily the speed of-the series motors most 
generally used was regulated by the so-called 
series parallel controller. Thus with two motors 
it was possible to couple them at will so that 
their armatures were either in series or lel. 
At full power they were coupled in parallel, but 
at starting the two were placed in series, and this 
doubled the armature resistances, and thus tended 
to check the excessive flow of current. This, how- 
ever, was not sufficient per se to save the arma- 
tures from injury, and additional resistances had 
to be switched on at starting. Nevertheless, 
there was a distinct saving of power in the use of 
this system, the net efficiency during the period 
from starting to full power being about 56 per cent., 
in place of 45 per cent. The principle could be 
applied to operating more than two motors, but the 
additional saving was unimportant. This series- 
parallel controller appeared simple in principle, 
but in practice gave trouble, as it was impossible 
to avoid sparking at the contacts. 








SMOKELESS POWDER. 

No more opportune time could be chosen for 
directing attention to our artillery, in view of 
the anxiety on all hands that the defences of 
the Empire should be placed upon a thoroughly 
satisfactory basis. The lessons so dearly bought 
during the protracted war in South Africa have 
awakened all parties to the need of drastic reform, 
and the proposals of the Government, so lucidly ex- 
plained in the House of Commons last week 
by the Secretary of State for War, are being dis- 
cussed on all hands with singleness of purpose. 
Etticiency, regardless of vested interests, and of cost, 
is aimed at, and we hope will be realised. The 
financial necessities will be cheerfully borne, 
great as they are, involving a normal estimate 
of 29 millions sterling, while the Navy Estimates 
amount to over 30} millions sterling. Now 
that the subject has achieved primary import- 
ance, it would be well that all points calling for 
reform should secure adequate consideration. The 
tendency, so far as Army reform is concerned, is 
to concentrate the attention upon administra- 
tion, and although no one can for a moment 
deny its importance, there are other matters 
of equally pressing significance. The increase 
of the personnel of the land forces, and_ its 
division into self-administering or independent 
Army Corps, is so far commendable ; but efficiency 
in the field depends largely upon the soldiers 
having the best and most suitable artillery, and to 
obtain the highest ballistics, and therefore the most 
effective use of these weapons, it is of vital import- 
ance that they should have the best possible pro- 
jectiles and — powders. Because of this 
obvious, although often forgotten fact, the address 
delivered by Lieutenant A. T. Dawson, at the 
Society of Arts last week, is a welcome contribution 
to the almost universal topic of Imperial defence. 
The views set forth have awakened wideinterest, and 
are worthy of the highest consideration, for their 
author has not only the advantage which service in 
H.M.S. Excellent confers, but he was for five years 
experimental officer at Woolwich under the War 
Office, and thus is fully conversant with the needs 
of both branches of the service. 

We published the admirable address in fall in 
last week’s issue, and we now direct attention 
specially to that one part of it which we consider is 
not only of pressing importance, but which we re- 
gard as rea ng crux of the whole question of gun 
efficiency : the composition of the explosive com- 
pound used as a propellant, and its deteriorating 
effect on the gun and on the maintenance of range 
and power. General ignorance and apathy prevail 
on this subject, and it is of serious moment that 
while other Powers have made great p , and 
have introduced a smokeless powder (nitro-cellu- 
lose) with immense advantages over that still 
adhered to in our Army and Navy, no decisive 
action is being taken by our authorities. Com- 





parisons, for instance, are made of the ballistics of 


guns, suggesting that weapons of British manu- 
facture are deficient, whereas it is largely a 
question of the use of superior explosives de- 
veloping higher velocities. Thus, some months 
ago it was generally stated that the French guns 
were more powerful than our own; but we 
have ascertained that it is not so much the French 
guns that are superior, as French powders, and by 
their use the French artillery is rendered more 
efficient than the British. Such views as to 
the inferiority of our artillery are fraught with 
danger, because inaccurate premises involve a 
wrong deduction, and, perhaps, a misconceived 
remedy. When the basis for such misunderstand- 
ings is easily within control, it is obviously the 
duty of the authorities to take the matter up with 
the energy and consideration which the importance 
of such a question demands. 

Cordite is the powder in use in all our guns, and 
it has had its trial in the South African War. 
What are the results? It is no secret that the 
erosion with cordite is most excessive, and we 
believe this is so even with guns not designed to 
give the highest energies now necessary in modern 
artillery. We understand that many of our field- 
pieces in the Transvaal have been returned ‘‘ badly 
eroded,” and, further, that many of the 4.7-in. 
guns in the Transvaal, supplied by the Navy from 
Simon’s Town, had to be replaced, owing to the 
wear in the bore quite spoiling the shooting. 
As an instance of the irregularity, we may men- 
tion that the firing of the 4.7-in. gun varied 
in range by over 400 yards. This fact alone de- 
monstrates to the country the serious peril in- 
volved in continuing the use of cordite. It is 
obvious that if these disadvantages are now appear- 
ing in the present conflict, in which but a compara- 
tively small number of guns are being utilised, a 
very lamentable position would be created if we 
were at war, say, with two first-class maritime 
Powers, in which the long range and efficiency of 
the guns must practically control the final result. 
It surely is a very short-sighted policy not to take 
active measures when such facts are well known. 

As to the exact effects, we cannot do better than 
quote from Lieutenant Dawson’s lecture. He says : 
‘**The nature of the wear of the bore with cordite 
is also very serious, taking the form as it does at 
the commencement of erosion of very thin fine 
lines, which develop, as the rounds are continued, 
completely washing away the surface, and quite 
abnormally enlarging the seat in the gun, where 
the shot is rammed home. This, after a few rounds, 
allows the shot to be over-rammed, increasing the 
volume of the chamber, which, in its turn, dimi- 
nishes the pressure, reducing the energy of the 
gun, and varying the velocities, and therefore the 
range, accuracy, and, indeed, every point which to 
the gunner is an absolute essential.” This aptly 
expresses the serious objections to the use of 
cordite, at present well known to all. But we are 
not quite prepared to agree with Lieutenant Dawson 
that the Government was right in ever introduc- 
ing an explosive which was well known to vary 
very materially in ballistics through change of tem- 

erature, and we think that the country might have 
en better served had experiments been as 
assiduously carried on as in other countries. 

Lieutenant Dawson strongly advocates the use of 
some form of nitro-cellulose—a compound now 
adopted by most of the first-class Powers, and in 
his lecture he demonstrated its many advantages ; 
but in a leading article of the Times of the 7th in- 
stant, on Lieutenant Dawson’s address, it was stated 
that 50 per cent. more nitro-cellulose powder was 
necessary than of cordite to obtain the same velocity, 
and, furthermore, that the cost of this powder was 
three times, and possibly four times, that of cordite. 
These two statements have been fully met by 
Lieutenant Dawson ina letter to our contempo 
on the 9th instant. He proves the statements to be 
misleading by giving the results of experiments with 
a 6-in, (45 calibre) gun, in which a charge of 28.6 lb. 
of cordite gave a velocity of 2873 foot-seconds, 
whereas 36 lb. of Rottweil powder (the German 
nitro-cellulose compound) gave 2910 foot-seconds 
in the same gun. e energy corresponding toa 
velocity of 2910 foot-seconds is 5872 foot-tons, 
while the energy of the same gun at present in the 
service, using cordite giving a velocity of 2530 
foot-seconds, is only 4438 foot-tons, showing that 
if nitro-cellulose powder is used an increase of 
energy of 1434 foot-tons, equal to 32 per cent., is 
possible. Such an increase of energy by the use of 





nitro-cellulose powder fully warrants our seriously 
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drawing attention to the necessity for the immediate 
introduction of a new type of powder. 

As to the relative weights of charges with nitro- 
cellulose powder and cordite, we understand that, 
should it be decided to keep to practically the same 
energies with existing guns, but making use of a 
nitro-cellulose powder, which will more than double 
their lives and preserve the shooting of the guns 
efficient during such life, the charges would not 
have to be increased in weight by much more than 
from 5 to 10 per cent. 

Again, in Lieutenant Dawson’s lecture he points 
to the fact that with a 6-in. gun having a velocity 
of 3000 foot-seconds, the dangerous space is 465 
yards, as against 226 yards, the present dangerous 
space of most of our 6-in. guns mounted in the 
Fleet when firing at a ship 30 ft. high, at a very 
ordinary fighting range of about 2500 yards. This 
increased dangerous space cannot be too closely 
examined, as it really means that you can make an 
error at this range of some 465 yards, and yet hit 
a portion of the ship if the gun with the highest 
energy is utilised. 

As to the cost of this powder to the British 
Government, no better answer could be given than 
that nobody to-day knows what it would be, as up to 
the present none has been made in Great Britain. 
When cordite was at first introduced its price was 
practically double what it now is, and therefore it 
would be wrong, in the consideration of the intro- 
duction of a new explosive, to take into account at 
what price it can be delivered in this country when 
manufactured in Germany. There is no reason, 
either, why this powder should not be manufac- 
tured in England, as firms exist with plant and the 
necessary rights to make it. Even if the powder 
does cost slightly more than cordite, the fact of its 
non-erosive qualities would fully justify its intro- 
duction, having regard to the fact that the gun 
will last more than twice as long, which means a 
great deal, not only in the actual cost of relining 
the gun, but in the cost of transhipping it from a 
vessel in commission to one of the various arsenals 
where such repairs would have to be done, and the 
delay which would be necessary in such cases. 
Above all, there is the increased efficiency of the 
gun for its all-important work. 

In regard to the question of the relative degree 
of smoke produced, for even with cordite there are 
distinctly perceptible fumes, experience shows that 
nitro-cellulose powders made with pure ingre- 
dients, as, for instance, that of the Rottweil type, 
are as free from smoke as cordite and other nitro- 
glycerine compounds which contain some hydro- 
carbon. Indeed, there is less carbonaceous matter in 
Rottweil than in most nitro-glycerine propellants. 

Now at the present moment the country is com- 
mitted to the purchase of many hundreds of the 
latest type of 6-in. quick-firing guns, and a very 
large number of the heaviest pieces of artillery are 
now being prepared for installation in our principal 
fortresses. The question of the powder which is 
to be used for these guns must now be settled. It 
is true that for many months there has been sitting, 
under the presidency of Lord Rayleigh, a Committee, 
in whose hands we believe the question of the intro- 
duction of explosives now rests. We hope for the 
good of this country that the Committee will soon 
see their way to make a specific recommendation, 
having in view this large amount of modern artil- 
lery which is being obtained for both our Fleet 
and land service, and the consequently serious 
consideration of what modern explosive should be 
made use of in connection with this artillery. 
We do not think it can be too forcibly represented 
that the Committee should, with the knowledge 
which they must now have accumulated be in a 
position to make some recommendations, so that 
the new artillery now entering the services may 
have the advantage of using, at all events, what 
they believe at the present time to be the most 
suitable explosive. i the purpose of the Committee 
is to develop a new cannon powder, we fear that 
the position of this country must in the meantime 
seriously suffer, for it should be patent to all that 
to go on amassing many thousands of tons of an 
explosive well known to be inferior to what other 
countries are using, may be a serious detriment to 
our interests, and tend politically to embarrass us. 
The large production of nitro-cellulose powder 
going on in Russia, France, and Germany should 
surely be an example to ourselves, who have for 
many years used an inferior makeshift, and should 
receive the attention of those now highest in power 
and responsible for the defences of this country. 





NOTES. 
Roittep WELDLESS CHAIN CABLE. 

Ar Lemington on the Tyne, just beyond the 
Scotswood Railway Bridge, large works have been 
erected for rolling chain cables direct from steel 
bars. The bars are heated in a furnace 70 ft. long, 
and are drawn direct into the rolls. In the course 
of its passage a bar of this length, weighing nearly 
2 tons, is rapidly converted into a red-hot 1}-in. 
cable 90 ft. long, link within link without weld, 
and with the stud already in its place in each link. 
The links are connected by webs and fins, which 
are afterwards removed cold by punching and 
special planing machines. It is claimed that 
a cable made in this manner from the usual ship 
quality of steel is 50 per cent. stronger than 
the best welded iron cable of the same size, and 
that it is also very tough. The works have a 
frontage to the river of 1000 yards, and are 
equipped with powerful machinery. The rolling- 
mill engines have 48-in. cylinders, and drive a mill 
weighing over 250 tons. There are punching 
machines for removing the fins from the links, and 
a special planing machine for cutting the inner 
connections. The principal machines have been 
specially designed for this work, and patented in 
many countries. Rolls are now being prepared for 
other sizes of cables, and eventually heavy short 
link crane and hauling chains will be proceeded 
with by the Rolled Weldless Chain Company, 
Limited, of Newcastle-on-Tyne. 


SuBMARINE Boats FoR THE British Navy. 

Messrs. Vickers, Sons and Maxim, Limited, are 
building five submarine boats for the British Navy, 
and these will be of the Holland type, the Vickers 
Company having acquired all the rights for all 
countries, excepting only the United States of 
America. The Admiralty are to be congratulated 
on the decision, for if such craft are likely to 
be effective in war operations, it is essential that 
we should possess a large fleet. Mr. Holland, 
after 25 years’ research, has attained a practical 
success, which is regarded by those well informed 
on the subject to excel the results achieved by 
other designers in the same field, and our naval 
tacticians should therefore have a practical oppor- 
tunity of studying the war value of such craft. The 
vessels to be built will be about 60 ft. long, and 
will be propelled on the surface at a speed of 
9 knots by a gasolene motor driving twin-screws, 
and under the surface at 7 knots by an electric 
motor, the current being supplied by accumu- 
lators. The essential requirement from the longi- 
tudinal stability point of view—a most impor- 
tant one in submarine design—is to overcome the 
trouble and danger arising from the displacement 
of the mass centre in ascending and descending, 
and for this purpose tanks are filled before the 
boat commences to dive under the surface, and 
each change in trim is automatically counteracted 
by a redistribution of the water ballast. This 
has been most ingeniously worked out. The boat 
_—— obliquely, and does not sink on an even 

eel, and the horizontal rudders used have 
proved most effective. We hope, however, to give 
further details later of the boats Messrs. Vickers 
are building, and, meantime, may say that the first 
of the eight Holland boats building for the United 
States Government is now in commission with a 
regular crew of the United States Navy—lieutenant, 
warrant officer, and five men—and that she has 
been found, according to a recent report by the 
Secretary of the Navy, to manceuvre satisfactorily. 
In America, as here, the idea is to study the true 
value of the boats from the point of view of war 
service. 





THE LATE M. EDOUARD DELAMARE- 
DEBOUTTEVILLE. 

A DISTINGUISHED engineer has lately passed away 
in the person of M. Edouard Delamare-Deboutteville, 
who succumbed to typhoid fever on February 16, at 
his residence, Fontaine-le-Bourg, near Rouen, at the 
early age of 45. A career of great promise has thus 
been cut short in the prime of fife. M. Delamare was 
a Chevalier of the Legion d’Honneur, and a member of 
many learned foreign societies. He was a noted 
linguist and Oriental scholar, and had a good know- 
ledge of English. He was chiefly known, however, 
as an engineer, and as the maker, in conjunction 
with M. Malandin, of one of the most successful 
of modern French gas engines, the Simplex. At the 
meeting of the Institution of Mechanical Engineers 
at Paris some years ago, he gave interesting de- 
tails of the engine, which was among the first to 





adopt electric ignition. A 100 horse-power single 
cylinder Simplex motor, then the largest of its kind, 
was shown at the Paris Exhibition of 1889, and 
attracted much attention. It was made for some 
years by the Maison Matter at Rouen, and was selected 
for construction in 1895 by the Cockerill firm at 
Seraing, the largest engineering works in Belgium. 
As applied to work with blast-furnace gases it has 
proved a success. A 650 horse-power single-cylinder 
engine driven with these gases, and coupled direct to 
the blowing engine, was exhibited at Paris in 1900, 
and was very favourably noticed. It is now largely 
made at Seraing for this class of work. 

M. Delamare-Deboutteville was a personal friend of 
the writer of this notice, and was a man of high 
character and of great scientific and literary attain- 
ments; his loss will be keenly felt. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 6. 

Now that the Morgan-Carnegie deal is settled, 
except as to the arrangement of details, the general 
public has an opportunity to size up probabilities. 
The independent steel plants, which are obliged to 
buy their ore from the great combination, which will 
have the power to name arbitrary prices, may dis- 
cover themselves under competitive disadvantages 
when the struggle sets in. The combination controls, 
under the name of the United States Steel Corpora- 
tion, two-thirds of the steel industry. The proposi- 
tions which have been formulated for the transfer of 
the subordinate combinations to the greater one are 
now submitted, and the vote of acceptance or rejection 
will be made before Saturday. There is, however, a 

reat deal of detail to work out, and it will be April 
fore the vast deal will have been consummated. 
Nothing, of course, is known as to the future policy. 
The Federal Steel Company, the American Steel and 
Wire Company, and the various combinations known 
as the Morse companies, are all acting on the proposi- 
tion. So far there has been no organised movement 
on the part of the stockholders to oppose the merger, 
though much protesting is bubbling up from certain 
interests, one of which is the National Tube Company. 
The stockholders of the Federal Steel Company talk 
of organised resistance because they feel they have 
been treated in an unjust way. 

The new managers are financiers who have organised 
this mighty machine to control and regulate produc- 
tion, to make the most money through a restriction of 
competition. The old managers sought to expand 
production to create the strongest possible competi- 
tion, exactly the reverse of the present purpose, 
Carnegie began in 1860 as though he saw forty years 
ahead, and worked steadily to make the steel industry 
what he knew it was to be in 1900. The whole 
policy of management in steel production in America 
is now changed, except in so far as it may be con- 
trolled or directed by the independent producers, which 
at present is problematical. The steel business is at 
its best, and so are prices. The financiers of New 
York had to do what they have done. Had they not, 
probably a road would have been built from Pittsburg 
to the coast, and Mr. Gould and Mr. Carnegie might 
have built a connection with Toledo, Ohio, that would 
have given the latter an outlet to the west, north, and 
south on one hand, and an outlet to Europe and beyond 
on the other. - This new road, with its western con- 
nection, could have upset all railroad traffic rates 
from the Atlantic coast to the Mississippi. Morgan, 
Rockefeller, and the rest saw this, and consequently 
they bought Mr. Carnegie out at his own price. 
The object of the new crowd is, of course, to secure 
practical control of the European markets, even if 
some of the mills have to run at cost to get it. The 
present condition of the iron trade is excellent. Orders 
are crowding in, and prices are pointing upward. A 
great deal of new capacity is coming into line month 
by month. A great rush of new enterprises is sche- 
duled for the coming season, and a higher level of 
prices is by no means an impossibility. 








Niacara Fatts.—The Niagara Falls Hydraulic Power 
and Manufacturing Company has let a contract for a new 
wire and elevator tower to the American mess, Company. 
This tower will be of steel, and the elevator feature is de- 
signed to afford access to the power station located at the 
water's edge. At present the station is reached by means 
of an incline worked by the Cliff Paper Company for the 
purpose of transferring wood from the top of the bank to 
the pulp mill below, and pulp from the mill to the paper 
mill at the top of the bank. This incline is one of the 
most remarkable at the Falls, and passengers have to 
travel to and from the station with wood or pulp. When 
the new elevator is in operation the trip will be made 
with ter safety and comfort. The cost of the tower 
and elevator will be about 3000. The shaft will rise from 
the south-east corner of the power-house straight up, and 
from the edge of the cliff to the car a bridge will be 
built. As the new elevator is to be installed at once, 
it will be ready to accommodate visitors during the coming 
summer, 
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NOTES FROM THE NORTH. 
prune Rey chemi 

Glasgow Pig-Iron Market.— usiness was done 
in the warrant market last Thursday, and Scotch, after 
being flat, closed firm and 14d. over the prices of the pre- 
vious night at 53s, 14d. per ton. No business was done 
in Cumberland hematite iron, but the sellers were asking 
57s. 11d. per ton cash. The settlement prices were: 
Scotch, 52s. 9d. per ton; Cleveland, 45s. 6d.; hema- 
tite iron, 57s. 104d. per ton. There was more doing 
in the market on the following day. Some 13,000 tons 
changed hands in the forenoon, and Scotch made an 
advance of 24d. per ton at 53s. 4d.; while in the afternoon 
some 3000 or 4000 tons were sold, and prices were rather 
weaker. The settlement prices were: 53s. 3d., 46s., and 
533. 44d. per ton. On the pig-iron market on Monday 
forenoon business was very quiet. The tone was steady, 
and Scotch rose 1d. per ton, while the sales were only 
about 1500 tons. In the afternoon about 6000 tons 
were dealt in and the market was very firm, Scotch 
closing 34d. per ton up on the day. There were also 


sold 2000 tons of Scotch iron at 51s. per ton for 
the end of the year. The settlement prices were: 
53s. 3d., 45s. 9d., 


and 63s. 3d. Be ton. A fairly 
good business was done on Tuesday forenoon, and 
prices were firm. The transactions amounted to close on 
10,000 tons, and Scotch rose 24d. per ton. In the afternoon 
about other 10,000 tons were dealt in, ‘and prices: re- 
mained steady. The settlement prices were: 533. 74d., 
46s, 14d., and 52s. 6d. per ton. About 10,000 tons of 
pig iron were sold this forenoon, and prices were rather 
easier, Scotch dropping 14d. ad ton. In the afternoon 
other 7000 or 8000 tons changed hands, and Scotch 
dropped other 2d. The settlement prices were: 53s. 6d., 
463., and 58s. 14d. per ton. Copper was quoted at 
702. per ton, but no business was done. The follow- 
ing are the market quotations for No. 1 makers’ iron : 
Clyde, 678. 6d. per ton ; Gartsherrie, 68s..; Summerlee, 
683. 6d.; Calder and Langloan, 70s. ; Coltness, 75s. 6d. 
—the foregoing all ——_ ab ete Glengarnock 
(shipped at Ardrossan), 67s.; Shotts (ship: at Leith), 
70s 6d.; Carron (shipped at Grangemouth), 67s. 6d. per ton. 
Here are the shipments of pig iron from all Scotch ports 
for last week : To South America, 239 tons ; to India, 132 
tons; to Australia, 220 tons; toItaly, 1600 tons; to Holland, 
375 tons; to China and Japan, 213 tons ; to other coun- 
tries, smaller quantities ; and coastwise, 2325 tons. The 
total ——— for the week were 5391 tons, against 7346 
tons in the corresponding week of last year. There was 
a considerable increase in business, more especially for 
Cleveland iron, which had been neglected for some time. 
There were moderate fluctuations. Consumers have 
bought somewhat more freely, and some of the dealers 
have shown a tendency to look for betterment in the 
course of trade, their convictions being d to a great 
extent on the continued strong reports from America 
and restrictions of make in this country. But the 
Board of Trade returns do not seem to bear out that 
opinion. The number of furnaces in blast is 79, against 
85 at this time a year ago. Hematite iron warrants have 
not met with much attention during the week, but that 
market is always a small one, and any buying or selling 
orders have a quick influence. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 63,485 tons, as compared with 
63,848 tons yesterday week, thus showing a reduction 
amounting for the week to 363 tons. 


Finished Iron and Steel.—The market for steel is still 
tending downwards, and there is a marked absence of 
fresh business. There has been a further reduction in 
the prices of both ship-plates and angle-bars, but it 
has brought out very little response from buyers, and 
it seems to be mf 
facturer must pull up for want of orders. As low as 
61. 7s. 6d. per ton has been taken for ship-plates, and 6/. 5s. 
per ton has been taken for angle-bars. Steel bars are 
down to 7/. 5s. per ton, while finished iron bars remain 
unchanged. For marine boiler-plates the price is still 
maintained at 8/. per ton; but land boiler-pJates are 
weaker, and are quoted at rather less than 7/. 5s. per ton. 
Keen cutting is taking place here and there amongst 
“‘needy ” makers. An active demand has sprung up for 
boilers, the low level to which boiler-plates has , Hoan 
pushed bringing out quite a of orders; but for 
general engineering, fresh orders fall far short of the 
work that is being completed. 


Sulphate of Ammonia.—The latest returns to hand as 
shipments of sulphate of ammonia show 2090 tons, making 
for the year 22,727 tons, being a decrease of 3343 tons as 
compared with the shipments for the corresponding 

eriod of last year. It is said that business is being 
imited by the firmness of prices, which generally hover 
near 11/7, 23, 6d. per ton. 


Glasgow University Engineering Society.—A meeting of 
this Society was held on Thursday, March 7, Mr. J. D. 
Cormack in the chair, when Mr. M. B. Field, M.I.E.E, 
read a paper on ‘‘ Electric Traction.” The lecturer gave 
& most interesting description of the various methods of 
electric traction and their advantages and defects, basing 
his remarks on existing systems and making special refer- 
ence to the overhead trolley system as at present being 
laid down in Glasgow. In reply to several members, Mr. 
Field said he had not the slightest fear of danger to the 
public from other wires falling on the feed-wires or other- 
wise. The guard-wire was so constructed that nothing 
could touch the trolley-wire without first catching on it, 
and being connected to the rails the circuit was completed 
and the fuse blown in the feed station. There is also a 
new method proposed by which the driver of every car 
has the power of short-circuiting the current through his 
car, and so blowing the fuse. A vote of thanks to Mr. 


@ question of time when the manu-| T 


Field concluded the meeting. On Saturday the members 
paid a most interesting visit to the Glasgow Corporation 
Tramway Electric Power Station. 

Some New Contracts.—An order for 700 steel-bound 
hazel-rod fenders has just been placed by the Admiralty 
with Mr. Thomas Black, Dock Breast, Greenock, 
Messrs. George Russell and Co., crane builders, Mother- 
well, have contracted to supply 22 electric cranes for the 
Manchester Ship Canal.—Messrs. Dick, Kerr, and Co., 
Kilmarnock, have secured the contract for the condens- 
ing plant wanted for the electric installation at Durban, 
and Messrs. Carrick and Ritchie, Edinburgh, are to 
supply a 10-ton overhead crane in the same _installa- 
tion.—Messrs. Alley and M‘Lellan, Glasgow, have ob- 
tained the contract for the condensers for the new Tay 
electric light station, at a cost of 1697/.—Messrs. Babcock 
and Wilcox, Renfrew, are the successful contractors for 
a water-tube boiler for the Southwark Electric Light 
Commissioners.—A very large contract for timber is in 
the market in connection with Messrs. Shearer and Son’s 
works at Dalmuir. About 4000 pitch-pine logs, ranging 
from 45 ft. to 70 ft. in length, are wanted. 





INSTITUTION OF MECHANICAL ENGINEERS ; GRADUATES’ 
Sxcrion.—The sixth general meeting of the Graduates’ 
Association took place at 7.30 p.m., Monday evening, 
March 11, Mr. Bryan Donkin, member of council, in the 
chair. Mr. W. H. Let graduate, read a paper on 
‘*Tinplate Manufacture.” He opened his paper by 
giving a short history of the industry, and stated that 
the hub of the tinplate industry is in the coalfield of South 
Wales. In Glamorgan, Carmarthenshire, and Monmouth- 
shire there are some 450 tinplate mills, capable of turning 
out between 13 and 14 million boxes, that is about 700,000 
tons of tinplates per annum. Up to the year 1891 South 
Wales practically made the tinplates for the world, 
exporting enormous quantities to America in the form of 
terne sheets. In the year 1891 the McKinley Tariff 
Bill closed the American market to us. In the last 
ten years a fair trade has been made with the Conti- 
nent—Austria, Russia, Australia, and South America, 
The principal uses of tinplate are for all kinds of 
stamped or pieced ware, decorated boxes, for the can- 
ning of fruits, meat, salmon, vegetables, condensed milk, 
butter, oils, especially petroleum. The oil district of 
South Russia and the Standard Oil Company are the 
largest consumers in the world, and also tinplate is in 
great demand for roofing pu in the United States 
of America, Russia, and in the Danube district. Black 
plate is manufactured for the following purposes: en- 
amelled ware, fender, trunks, and frypan sheets, sheets 
for stamping every conceivable article, bicycle iron for 
front forks and —— s. A very interesting de- 
scription of the manufacture of tinplate, and the many 
processes, was given: rolling the tinbar, reheating and 
agg 2 doubling, squeezing, rolling, shearing, roll- 
ing in fours, weights, opening, pickling in order to 
remove oxide, cleansing in water, annealing plates, polish- 
ing by means of cold rolls, re-annealing and pickling, 
and, finally, tinning and assorting. 





ARTIFICIAL PRopvucTION oF CoLp.—In Dr. Hampson’s 
eighth lecture on this subject at University College, a re- 
turn was made to the more scientific side, the race, as it 
may be called, for the North Pole of temperature—the en- 
deavour, in continuation of the researches of Faraday and 
his immediate successors, to liquefy more and more vola- 
tile gases, to get nearer and nearer to the absolute zero of 
temperature, at which matter has no heat energy what- 
ever—that is to say, its molecules, instead of vibrating 
vigorously as at ordinary temperatures, or le:s vigorously 
as at low temperatures, do not vibrate at all, but are abso- 
lutely at rest, and in intimate contact with one another. 
his temperature was shown to be 2? times as far below 
the temperature of melting ice as that of boiling water is 
above it. Until the year 1895 the successful prosecution 
of these researches depended almost entirely on the prin- 
ciple that lowering the pressure at which a liquid boils 
lowers the temperature also. Previous experiments 
having shown this to be true at ordinary temperatures, 
an experiment with liquid air now proved it true for 
intensely low temperatures Liquid air was 
placed in a closed vessel, and the vapour given off 
as ib boiled was oa drawn away by a Fleuss vacuum 
pump lent for the purpose by the Pulsometer En- 
gineering Company. This rapidly lowered the pres- 
sure upon the liquid, and, in consequence, so lowered 
the temperature at which it boiled, that air at atmo- 
spheric pressure readily condensed inside a bulb immersed 
in the liquid air boiling at reduced pressures. In the year 
1877 two workersin this field, Pictetand Cailletet, announced 
at the same meeting of the French Academy of Sciences 
that they had succeeded, independently, but almost simul- 
taneously, in proving that the so-called “‘ permanent gas” 
oxygen could be liquefied. Of these proofs Cailletet’s 
was the more definite and conclusive, since the minute 
particles of liquefied oxygen were visible for a few seconds 
In the form of a fine mist inside his glass tube. In Pictet’s 
experiment the liquid was seen in the form of a jet, equally 
transitory, issuing from a metal tube. Pictet’s apparatus, 
however, was the original of the cascade system of refri- 
geration, which, till 18 years later, was the most effective 
agent of low temperature research. With the exception 
that carbonic acid, or methyl chloride, was substituted for 
sulphur dioxide in the first stage, and ethylene for car- 
bonic acid in the second, Pictet’s method was substantially 
the one used by Professor Onnes at Leiden and by Pro- 
fessor Dewar at the Royal Institution down to 1895. In 
the meantime, however, Wroblewski and Olszewski, who 
had bap ser grt ae with Cailletet, have the credit of 
being in 1883 the first to get liquid oxygen in the static 
form as a mass of liquid lasting long enough to have its 








physical properties exactly ascertained. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Return.—The official return of fuel 
imported and dealt with at Hull, issued on Friday, 
shows a great decline in trade. Not only does it show a 
startling falling-off when com with the correspond- 
ing period of last year, but the whole of the district coal 
traffic with Hull seems to have been di . Only 
two collieries—Shireoaks and Carlton Main and Grime- 
thorpe—have sent over 10,000 tons during the month of 
February, whereas usually some ten or twelve Yorkshire 
firms cover the tonnage named. The total weight sent 
to Hull last month only reached 190,224 tons, as against 
237,136 tons in the —— period of last year—a 
decrease of 46,912 tons, two months’ tonnage shows 
an ro 4 marked decline. During the past two 
months 399,840 tons were despatched to the port, inst 
476,592 tons, a falling-off amounting to 76,752 tons. t- 
wise 13,393 tons were dealt with, of which 13,320 tons 
went to London. The fuel exported last month only 
totalled 35,280 tons, against 112,529 tons in the same 
period last year, showing a decline of 77,249 tons. The 
coal exported during the past two months only reached 
129,612 tons, being 78,327 tons less than in the corre- 
sponding months of last year. 


Mr. William Jessop on Trade wtth America.—At the 
annual meeting of shareholders of William Jessop and 
Sons, Limited, the chairman (Mr. William Jessop) made 
an important announcement with regard to the future of 
their works. He said the directors had under con- 
sideration a scheme which involved pees down a plant 
in the United States for a certain branch of their busi- 
ness. Circumstances had arisen during the past twelve 
months which had driven them to this conclusion, The 
whole of the crucible steelmakers in the United States 
had gone into a large combination, and had in 
various ways compell the directors to come to 
this conclusion. The shareholders would quite under- 
stand this, when it was mentioned that the firm had 
had to fight three cases with the Custom House, 
and in each case there had been an appeal. In addition 
to this, in the branch of trade they were proposing to start 
in America, they were compelled to sell at the same price 
as the American manufacturers and pay a duty of from 
10/. to 13/. per ton. Further, they found that at the pre- 
sent time fuel in the United States was much cheaper 
than was obtainable here. 


Additional Electric Cars for Shefield.—The Tramways 
Committee of the Sheffield Corporation have just placed 
orders for 25 additional double-deckers. The cars will 
cost about 6407. each. They are contracted for in three 
portions—car bodies, trucks, and motor equipments. The 
accepted tenders for the present order are as follow: 
Messrs. G. F. Milnes and Co., Limited, Birkenhead 
25 double-deck car bodies at 2537. 103. per car; the Bri 
Track Company, 25 Brill trucks at 58/. 11s. per truck ; 
and the British Thomson-Houston Company, Limited, 
25 ‘‘G.E. 58 ” double motor ane. 3302. each. The 
total cost of these new cars will thus be 16,0512. Another 
large re, contract is for rails and fishplates, the 
‘Leeds Steel Company’s tender for a supply of these at 
the sum of 24,1562. having been accepted. 


Iron and Steel.—With regard to the crucible steel and 
several other branches of the Sheffield trade, the outlook 
is far from encouraging. In the home market consumers 
are still holding their hands in the hope of lower prices, 
and there is little disposition to buy far ahead. As to 
foreign markets, business is even quieter. The large 
works in Germany are supplying girders and heavy 
building materials generally at almost as low a price as 
ruled before the spurt in trade. The Belgian steel and 
iron works are offering their productions at even lower 
figures, thus practically shutting out the English pro- 
ducer from the markets in which they compete. Kot. 
withstanding the generous assistance which the Russian 
Government is giving to the iron and steel works there, it is 
found impossible to{keep them employed, and the de- 
mand from this country for steel files, and tools has 
fallen away very much. A local firm in this branch of 
trade, who have done a considerable business for many 
years with Russia, are opening a manufactory in Russia 
to supply their customers. e Eastern markets are 
also very slow, and buyers are holding off as much as 
— There is a good trade being done in America, 

ut Sheffield manufacturers are only able to share in it 
to a very limited extent on account of the high tariff. 


South Yorkshire Coal Trade.—No change has taken 

ee during the week, and trade remains very dispirited, 
n steam fuel trade is very quiet, and there is little ho 

of a revival before the shipping season opens at the 
middle of next month. Values are very i lar, The 
demand for house coal is still sustained, wd on average 
tonnage is going both by water and by rail to London. 
Trade with the eastern counties remains steady. Buying, 
however, is not of a forward character. Good Silkstone 
coal is quoted at 15s. to 15s. 6d. per ton ; secondary sorts, 
14s. rg ton ; and Barnsley thick seam is selling at 14s. to 
14s, 6d. per ton, and 13s. 6d. for inferior sorts. Gas coal 
is rather more plentiful, but for best qualities quotations 
are maintained. Engine fuel of all descriptions is in full 
supply, and the demand is slightly better for steam- 
generating porpeus in connection with the textile trades. 
Although there are now only a very moderate number of 
ovens at work, the coke trade is still much depressed. 





Paris TrRaMways.—The profit realised by the General 
Parisian Tramway Company last year was 62,9787. The 


dividend for the year has been fixed at 10s. per share. An 
application has been a 
sion of a line to be work 


the company for a conces- 
by electric traction to St, 





Ouen and Maisons Alfort, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Cleveland Iron Trade.—Yesterday the attendance on 
*Change was only small, but the tone of the market was 
more cheerful than for some time past, and a fairly large 
business was done in Cleveland iron. It was satisfactory to 
hear that buyers were making rather numerous inquiries on 
forward account, and that makers were very firm in their 
quotations. Several people interested in the we industry 
expressed the belief that prices had seen their lowest, 
and predicted considerable briskness in trade in the early 
future. Producers of Cleveland pig reported the output 
well taken up, and spoke of a likelihood of furnaces 
recently damped down being re-started shortly if the 
demand continued to increase. Purchases were made at 
46s, for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig-iron, but most makers asked 46s. 3d. at least, and 
several would not quote below 46s. 6d. The other quali- 
ties of Cleveland iron were steady, and there was very 
little pressure tosell. No.1 was 47s. 6d.; No. 4 foundry, 
45s.; grey forge, 44s. 6d.; and mottled and white, 44s. 3d. 
There was only a very limited demand for East Coast 
hematite pig-iron, and the production, though small, is 
by no means readily got rid of. About 57s. 6d. was the 
figure for early delivery of Nos. 1, 2, and 3. Rubio ore 
was nominally 143. 9d. ex-ship Tees. To-day there was 
practically no change in the market. 


Manufactured Iron and Steel.—There is very little new 
to report with regard to the condition of the manufac- 
tured iron and steel trades. Inquiry for some articles is 
said to be a little better. With the exception of ship- 
angles, which have fallen 23. 6d , quo‘ations are the same 
as last week. Common iron bars are 6/. 15s. ; best bars, 
7l. 53.; iron ship-plates, 6/7. 12s. 6d. ; steel og + papers 
6l. 5s.; iron and steel ship angles each 6/. 2s. 6d.; and 
having sections of steel rails, 5/. 53.—all less the usual 
24 per cent. discount except rails which are net at works. 


North-Eastern Steel Company.—The report of the 
directors of the North-Eastern Steel Company, Limited, 
expresses regret that the result of the year’s operations 
has been so seriously affected by a combination of 
adverse circumstances that, for the first time in 16 
years, the directors are not in a position to recom- 
mend the payment of adividend. The report continues: 
At the time of the directors’ last report the er 
were promising, the year having opened with a good 
order-book, and during the first three or four months 
orders were obtained at prices which, notwithstanding 
the high cost of fuel, appeared to show a fair margin of 
a: but in April last there took place a complete col- 
apse of prices in America, and the large producers 
in that country immediately placed their surplus 
make upon British markets at prices greatly below the 
company’s cost of production, causing a sudden and most 
serious reduction in the selling prices of finished iron and 
steel, and putting a stop to all buying except in very 
small quantities. In addition to this the cost of fuel and 
wages continued to advance until the latter part of the 
year, thereby materially increasing the cost of production 
and rendering it quite impossible for the company to obtain 
orders except at a loss, or in insufficient quantities to 
keep the works in full operation, as many of the 
principal customers, owing to the falling-off in their buei- 
ness were unable, during the latter part of the year, to 
take deliveries at anything like their usual rate. The 
directors cannot at present report much improvement in 
the position. A considerable fall, however, has taken 
= in the price of fuel, and some slight relief in wages 

as ocourred. The new coke ovens and by-products 
plant were started in July last and are now in full work. 

Coal and Coke.—Coal, on the whole, is easier. Coke 
is firmer, and, as a rule, 13s. 6d. is now named for 
average blast-furnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices for steam coal have experienced no 
quotable change, but the market has shown a better 
tone. The best large steam coal has been making 17s. 3d. 
to 17s. 6d. per ton, while secondary qualities have brought 
16s. 6d. to 16s. 9d. per ton. House coal has sold very 
well; No. 3 Rhondda large has made 15s, 6d. to 163. per 
ton. Patent fuel has shown little change. Coke has } nod 
supported late rates, foundry qualities making 20s. to 21s. 
per ton, and furnace ditto 17s. to 18s. per ton. As regards 
iron ore, best Rubio has made 14s. 9d. to 153, per ton. 


The Welsh Steel Trade.—At a meeting of the Merthyr 
Union Assessment Committee on Saturday, it was de- 
cided, owing to the depression in the steel trade to reduce 
the assessment of the Dowlais S Works from 17,335/. 
to 14,588/., and that of the Cyfarthfa Steel Works from 
10,8302. to 7985U. 


South Wales Coal and Iron.—Tne exports of coal from 
the five _— Welsh ports — Cardiff, Newport, 
Swansea, Port Talbot, and Lianelly—in February were 
1,454,540 tons foreign, and 311,032 tons coastwise. In 
these totals the exports from Cardiff figured for 1,065,566 
tons foreign and 184,319 tons coastwise ; those from New- 
port for 245,419 tons fo: and 65,398 tons coastwise, 
and those from Swansea for 111,099 tons foreign and 
46,301 tons coastwise. The exports of iron and steel 
from the five ports in February were 6315 tons. In these 
totals Cardiff figured for 1064 tons, Newport for 5098 tons, 


and Swansea for 213 tons. The exports of coke from the 
five ports in February were 6893 tons. In these totals 
Cardiff figured for 3126 tons, Newport for 2673 tons, 
Swansea for 311 tons, and Port Talbot for 883 tons. 
Patent fuel was exported from the five ports in February 





to the extent of 56,660 tons. In these totals Cardiff 
figured for 21,340 tons, ees for 7259 tons, and 
Swansea for 28,061 tons. The exports of coal from 
the five ports in the first two months of this year 
were: Cardiff, 2,652,476 tons; Newport, 655,697 tons; 
Swansea, 324,614 tons; Port Talbot, 67,698 tons; and 
Llanelly, 36,846 tons; making an aggregate of 3,737,331 
tons. The exports of steel from the five ports in the first 
two months of this year were: Cardiff, 5331 tons ; New- 
port, 5689 tons; and Swansea, 213 tons; making an 
aggregate of 11,233 tons. The exports of coke for the 
two months were: Cardiff, 13,108 tons; Newport, 3789 
tons ; Swansea, 1309 tons; and Port Talbot, 883 tons; 
making an aggregate of 19,089 tons. The exports of 

tent fuel for the two months were: Cardiff, 57,555 tons ; 
Deepen, 12,476 tons ; and Swansea, 70,066 tons ; making 
an aggregate of 140,097 tons. 


Ebbw Vale.—Every department of the Ebbw Vale Iron 
and Steel Works was actively employed last week. During 
the last fortnight several large orders have been booked. 
A contract for rails for the Cheshire Lines is in course of 
execution. . 


Swansea Docks.—The cost of the new dock works con- 
templated at Swansea is: New dock and lock, &c., in- 
st land, 1,694,355/.; enlargement and extension, 
half-tide basin, South Dock, 52,417/.; extension, west 
pier, 30,800/.; removal of outfall sewer, 428/.; new sewer, 
6936/.; improvement entrance channel, 22,000/.; railway 
No. 1, 27,102/.; railway No. 2, 4963/.; railway No. 3, 
14,230/ ; railway No. 4, 25,949/.; railway No. 5, 4980/.; 
total, 1,884,161/. The Swansea Town Counc.! will assist 
with a ten years’ guarantee of interest on 150,000/. 








Soutu AFRICAN TELEGRAPHY.— The total revenue of the 
Caps Government telegraphs last year was 202,454/., as 
compared with 148,059/. in 1899. 

Tue Tron AND Steet Instrrute.—The Bessemer gold 
medal for 1901 has been awarded to Mr. J. E. Stead, of 
Middlesbrough, in recognition of the value of his 
researches on iron and steel. The presentation will take 
place at the annual general meeting on May 8. Owing to 
the death of the Queen the annual dinner will not be 
held. The autumn meeting will be held in Glasgow, 
simultaneously with the International a on- 
gress, on September 3 to 6. Mr. James G. Jenkins will 
act as honorary secretary of the reception committee. 

CoNSTRUCTIONAL STEELWORK IN THE IMPERIAL THEATRE, 
WESTMINSTER.—We are very glad to be able to record a 
remarkably good performance in the manufacture of some 
structural steelwork for Mrs. Langtry at the Imperial 
Theatre, Westminster, which is now being practically 
rebuilt under the direction of Mr. Frank T. Verity as 
architect. The steelwork was designed, manufactured, 
and erected by Messrs. Richard Moreland and Son, 
Limited, Old-street, London, and consists of a roof 
over part of the auditorium, the dress circle tier, 
and amphitheatre, and gallery tier, in all about 89 
tons. The contract was signed on December 24, 1900, 
the detail drawings were completed in one week, 
and the whole of the material entirely erected by Feb- 
ruary 16 this year, acbually two weeks before the stipu- 
lated time. The work was carried out by one gang of 
men only, and there was no nightwork. The architect 
gave Messrs. Moreland a free hand in the methods of 
construction adopted, and the result is, we believe, a 
record performance for this class of work We hope at a 
future date to describe more fully the details of this work. 

ENGINEERING Epvucation.—In his inaugural address 
before the Birmingham Local Section of the Institution 
of Electrical Engineers, Professor Oliver Lodge expressed 
himself warmly in pan ge with the movement, pro- 
minently identified with Professor Perry, in favour of 
reforming mathematical eee. Euclid himself was 
splendid, he said, so was his book, for its day and gene- 
ration, and its purpose as a system of geometrical philo- 
sophy admirable ; but it had had its day, and for elemen- 
tary and popular purposes should cease to We were 
too busy, there was too much to learn nowadays, to have 
time to cross every river by ascending to its source and 
walking down the other side. Professional guides along 
the old river path still attempted to hide the bridges, 
because if they were too easily seen their occupation 
would be gone. But the bridges were there, and sooner 
or later even schoolboys would be permitted to make 
use of them, and enjoy the country on the other sid 
without spending all their days in a toilsome an 
deterrent mode of getting there over a route approved 
by the ancients. If there were any workers in en- 
gineering or any other branch of technology who 
affected to despise pure science, and said that its pur- 
suit was needless, they were hardly worthy of notice— 
a — nt affectation. It was Pe eel admitted 
that the enlarged experience, and the e-scale experi- 
ments rendered wemible by the wealth of communities, 
who applied science to their own convenience, reacted 
with immense advantage on pure science itself. But 
those large-scale experiments were hardly like experi- 
ments ae. They should not readily be tampered 
with. Facts known to few with effort were science, but 
those same facts when known to all without effort were 
esthetic. Meanwhile, the justification for all eee dry 
science lay essentially in its ultimately human rings. 
If a subject could be proved to be never capable of any 
human influence or any relation to humanity, however 
developed it might become, then its — would be 
rightly condemned. Butsuch proof could never be given. 
Again and again had the most unlikely channels developed 
into fruitful streams. 


MISCELLANEA. 


Mr. J. T. Mitton, M.I.C.E., chief engineer surveyor to 
Lloyd’s Register, is to deliver a lecture on the ‘‘ Micro- 
— Structure of Metals,” to the members of the East 
of London Association of Foremen and Marine Engi- 
neers. The meeting will be held at Poplar Town Hall on 
April 3rd next. 


The traffic receipts for the week ending March 3 on 
thirty-three of the principal lines of the United King- 
dom amounted to 1,699,9517 , which was earned on 20,425? 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,675,644/., with 19,869} 
miles open. There was thus an increase of 23,307/. in 
the receipts, and an increase of 556} in the mileage. 


A paper on the Laval steam turbine.was recently read 
before a meeting of the Keighley Association of Engi- 
neers by Mr. Konrad Anderson. After describing the 
turbine, the author dealt with the question of the speed- 
reduction gearing, which he stated had to be very 
accurately cut, since the pitch line velocity was 1000 ft. 
per second. Experiments were now nearly completed by 
which the reducing gear could, in certain cases, be done 
away with, the machine driven running at the same speed 
as the turbine. 


The trade and navigation returns for February show 
importsamounting to 39,714, 439/., an increase of 2,069,631/., 
or 5.4 per cent., on the corresponding month of 1900, the 
exports amounting to 21,037,455/,, a decrease of 2,182,394/., 
or 9.3 per cent. The value of the iron and steel exports 
was 1,753,365/., against 2,516,552/., a decrease of 30.3 per 
cent.; and of the coal and coke exports 2,143, 829/., against 
2,680,608/., an increase of 20.0 percent. For two months 
ended February 28 imports amounted to 85,701,955/., an 
increas3 of 3,501,2337, or 4.2 per cent.; exports to 
45,790,986/ , a decrease of 1,012,545/., or 2.1 per cent.; 
and re-exports to 11,017,595/, a decrease of 40,195/., or 
0.4 per cent. 

The third lecture of a course on ‘Works Manage- 
ment” was delivered before the Institution of Junior 
Engineers by Mr. A. H. Barker, Wh. Sc., B.A., B.Sc., 
at the Westminster Palace Hotel, on March 7. Con- 
sideration was given to questions relating to the foundry, 
including lifting appliances, sand mixing, compressed 
air, and hydraulic installations, moulding machines, 
dressing devices, best relative positions of the different 
wpe of the foundry, &c. The general scheme of success- 

ul works management was then entered upon, the objects 
to be kept in view being defined. The duty of the 
manager was discussed, and the directions in which he 
was likely to fail were indicated. The next lecture takes 
lace on Tuesday, March 19. On Saturday, March 9, a 
arge number of the members visited the Southall Works 
of the Brentford Gas Company by the courtesy of the en- 
gineer, Mr. J. Husband. They were received and shown 
over by the superintendent, Mr. W. Bugby, who ex- 
haustively explained the construction and operation of 
the carburetted water gas plant, the system of coal gas 
manufacture by inclined retorts, and the other interesting 
features of the works. The visit was arranged in con- 
nection with the paper on ‘‘Carburetted Water Gas,” 
read before the Institution on March 1 by Mr. Samuel 
Cutler, Jun. 

Sir Benjamin Baker was the _ speaker at the 
tenth annual dinner of the Newcastle Association of 
Students of the Institution of Civil Engineers, which 
took place on the 8th inst. Sir Benjamin Baker stated 
that he was sorry to say that many of the largest financiers 
in the City of London were showing distrust of the capa- 
cities of British engineers. This arisen from the fact 
that so much important work was continually going out- 
side of the country. Thus the whole of the electrical 
plant of the Central London Railway was executed in 
America. Similarly, when it was a question of adopting 
electricity on the Underground, and ers were invited 
from all quarters, British engineers were simply not in it. 
Of course, America had great natural advantages, but 
Hungary was not specially well off in this regard, and yet 
he was informed by Sir W. H. Preece that the designs sent 
from Budapest were far ahead of any proposals from our 
own engineers. Hence, the men who found the money 
for engineering enterprises demanded that British engi- 
neers should wake up, as, though they were prepared to 

ive a preference to British engineers where ble, the 

tter must do their share. Sir Benjamin Baker went on 
tosay that he believed the national aptitude for engineer- 
ing was as great here as ever, but we had been taking 
matters too easily of late years. He believed and intended 
that we should succeed in maintaining our position. 








AMERICAN ARMOUR-PLATEs FOR Russia.—A 6 in. Krupp 
armour-plate from the Carnegie Works, representing 
armour for the Russian line-of-battle ship Alexander III , 
now building at Philadelphia, has been tested at the 
Indian H Proving Ground with excellent results. 
Three 6-in. Holtzer armour-piercing projectiles were fired 
at it with velocities ranging from 1910 ft. to 1930 ft. per 
a. The greatest penetration was 2 in., and no cracks 
resulted. 





ScarsoroucH Execrric Tramways.—The Standin; 
Orders Committee of the House of Commons consider 
on Tuesday the Scarborough Electric Tramways Bill. 
The examiner reported that the Standing Orders had not 
been complied with, as the consent of the local authority, 
the Scarborough Town Council, had not been obtained. 
After a lengthy deliberation, the chairman announced 
that the Committee would not dispense with the Standing 





Orders, and the Bill is, therefore, rejected for the present 
session, 
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AUTOMATIC SCREW MACHINES. 


(For Description, see Page 352.) 














Fic. 84. Automatic Screw Macuine (HERBERT, sEE Fics. 86 To 91). 














Fig. 85. Avromatic Screw Macutne (WotsELEY, sEE Fics. 98 to 101). 


members secretly buried the society’s books and records 
> INDUSTRIAL NOTES. on the town on lest a raid by warrant should be 
THE ninety-first annual report of the Friendly made on the house in which the meetings of the union 
Society of Ironfounders completes a record longer than were carried on. 
that of any other trade union in the country. Estab- | The report states that, although the rate of progress 
lished at a time when the old Combination Laws were during 1900 was by no means equal to that in the two 
in force, the officers were in danger of being arrested | preceding years, 1898 and 1899, yet the year 1900 was 
on the information of a common informer, and of being | one of activity and progress. Trade began to decline 
thereupon taken before the local justices, and dealt | in the last three months of the year, and the signs at 
with as in those Acts provided. One of the earlier present indicate that the present year will fall short 
secretaries of the union used to tell how the Leeds of the past year as heel 4 employment. This fore- 
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cast is based on the returns by the several branches on 
the state of trade in the various districts. 

Reference is made to the efforts of the members to 
improve the conditions of labour during the last three 
yeare, and the report adds that “it is highly credit- 
able, alike to employers and members, that the improve- 
ment has been secured with comparatively little fric- 
tion, as the cost of disputes shows—that of last year 
being the lowest amount paid since 1891.” The good 
relationship between employers and workmen is satis- 
factory, for it leaves ‘‘ no bitter feelings to wipe out 
on either side.” The report appeals to each and all 
concerned to avoid any ill-considered action which may 
interfere with or destroy the present good feeling. 

With respect to foreign competition, again so con- 
stantly referred to, the report strongly advises the 
members to avoid losing time. This is so often com- 
plained of by employers, that the union must need 
take some action—such action as may be possible for 
a union to take. The members are reminded that, in 
conferences with employers, the position of their own 
representatives or delegates would be strengthened 
enormously when trying to settle terms. 

The total number of branches in the union is 126, 
and the aggregate membership 18,357. This is the 
largest number ever recorded in the history of the 
union. It is complained that the rate of increase in 
1900 was not equal to that in 1899, and members are 
reproved for not being so active as they ought to be 
in this respect. 

The total income for the year was 61,8907. 18s. 11d., 
of which 56,233. 2s. 6d. were from weekly contribu- 
tions. There was a decrease in the aggregate income 
of 2224/. 1s. 4d. as compared with the previous year, 
due mainly to the reduction of the general levy and to 
a falling-off in the admission of new members. The 
year 1900 was singularly free from special levies, so 
that the calls upon members were less heavy than in 
many preceding years. The interest on bank balances 
and investments increased to 2301/. 13s. 9d., showing 
an increase of 918/. 19s. 3d. over the previous year 
1899. 

The chief interest for the public centres in the way 
in which the funds were spent, how much in strikes, 
and how much in provident benefits. Unemployed 
benefit cost 11,172/. 14s. 1d., which was an increase of 
4543/7. 16s. 3d. over that of 1899. The amount is large 
considering that the year 1900 was a fairly prosperous 
one, but the number of out-of-work members increased 
during the last quarter of the year. The average 
number was al, only 515, or 2.8 per cent. of the 
total membership. 

The cost of sick benefit amounted to 10,3027. 11s. 10d., 
an -increase of 313/. 12s. 10d. over 1899. Funerals 
cost 3262/7. 10s. Superannuation allowance reached 
13,9371. 5s. 5d., a large and increasing item. Accident 
benefit cost 862/. 6s. 8d., and benevolent grants 200/. 
All the foregoing amounts were disbursed as provident 
benefits, without reference to disputes. The cost of 
strikes was 712/. 17s. 6d. The aggregate of all other 
expenses was 4272/. 8s. 1d., inclusive of rent of general 
office and of all branch club rooms ; light, fuel, rates 
and taxes, salaries, printing, stationery, postages, 
telegrams, and parcels, committees, delegations, &c., 
the total expenditure reaching 46,4100. 5s. 9d. When 
it is remembered that only 712/. 17s. 6d. went in 
dispute pay, the expenditure is worthy of commenda- 
tion as @ record of self-help, and of mutual help, in 
the time of need. The cost of management is estimated 
at a penny per member per week. 

The cash balance at the end of the year reached 
107,048/. 23. 7d., being an increase during the year of 
15,480. 13s. 2d., besides which the union contribution 
to the Trades Federation was 1625/. 18s.; the union 
| received as benefit from the Federation 61/. 4s. 2d. 
| The record of payments for benefits goes back 70 
years. In that period the aggregate income, as given, 
was 1,966,510/. 2s. 7d.; the aggregate expenditure, 
1,859,462/.; cash balance, 107,048/. Se, 7d. Fhe items 
of expenditure are thus classified under eight heads : 











Average |Average per 
Heads of Expenditure. Aggregate | rag ‘age pe 
Benefits, Disputes, Amounts mm Bg ( Fa nll 
Management, &c. Paid. Yearly. Week. 
| £ s. d.} 2 8. d, d 
Donation benefit, unem- 
ployed =. .. 988,477 16 6}| 110 2 7 
Sick benefit on .. 301,905 14 11 09 9 24 
Funeral ,, at --| 91,875 7 if 0 211 OF 
Superannuation benefit |233,614 18 43) 0 7 8 1} 
Accident benefit.. . | 42,605 16 4| 01 5 of 
Benevolent grants ie 9,435 3 0; 00 4 07, 
Dispute pay and extras | 55,169 0 rf 01 9 6 
Working expenses ..(190,141 4 44/ 0 6 2 1 


The foregoing figures, extending over seventy years, 
show how small a proportion is spent in actual strike 
pay, as compared with the large amounts spent upon 
unemployed, sick, funeral, superannuation, and acci- 
dent benefits, and in benevolent grants in times of 
need. And yet this union is regarded as a militant 
union when circumstances require an aggressive policy 
from a trade union point of view. 
The average age at death of members during last year 
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DETAILS OF AUTOMATIC SCREW MACHINE. HERBERT, See Fig 84). 
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DETAILS OF AUTOMATIC SCREW 
MACHINE. (HERBERT) 
(See Fig .64.) 
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was 564 years ; of members’ wives 52 years two months. 
The average at death of superannuated members was 
70 years 27 weeks, about; the average time the 
members were in receipt of superannuation was eight 
years three weeks. In both cases the average age at 
death is great, considering the nature of the occupa- 
tion and how exposed the men are to sudden changes 
in temperature. 

The report contains a list of rates of wages in the 
several districts in which there are branches of the 
union ; details of expenditure at the general office and 
of all the branches; in the latter case the income in 
each branch is given. 





The monthly report of the Amalgamated Society 
of Carpenters and Joiners for March states that the 
total number of members was 65,529. Of those 3127 
were on unemployed benefit, 1624 on sick benefit, 
and 985 on superannuation allowance. The totals in- 
clude members in the American, Canadian, Aus- 
tralian, and South African branches. All things 
considered, the time of year, the state of the weather, 
and the declension of trade, the number of unem- 

loyed is not serious, though sad enough in its way. 
boven labour disputes still continue ; ten districts are 
mentioned where strikes exist, and thirteen others 
where members are requested to see the branch secre- 
tary before accepting employment. The most im- 
portant events in the past month noted are the 
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attempted reductions in wages in Glasgow and Dun- 
dee, in both of which places the notices were with- 
drawn, This is not surprising in Glasgow for the 
reparations for the Exhibition are keeping things 
usy. 


The monthly report of the Ironfounders’ Society 
states that the condition of trade cannot be regarded 
as hopeful. Reference is made to the price of pig 
iron, and to the reductions in price, notwithstanding 
the reduced output. Buyers are described as cautious, 
only doing a hand-to-mouth business. In some branches 
of engineering activity continues to be maintained, 
but generally a steadily lessening weight of orders is 
noticeable, and therefore the outlook is not regarded 
as satisfactory. In the shipbuilding industry a few 
fairly good orders have been recently booked, but the 
pressure is less than it was in all branches. The 
returns respecting members on the funds show that 
the total of unemployed from all causes was 2649, an 
increase of 33 as compared with last month. There 
was, however, a decrease of 49 on donation benefit— 
1032, as compared with 1081 in the previous month. 
The other figures are: on sick benefit, 530—increase, 
51; superannuation, 929—increase, 12; geen ou fe 
but out of benefit, 150—increase, 17; on dispute 
benefit, eight—increase, two. The cost of benefits 
was 878/. 18s. 2d. weekly, or about 114d. per member 
per week. The total number of members was 18,246 ; 








cash balance in hand, 106,497/. 12s. 10d., showing an 
increase on the month of 54/. 1s, 2d. only. As the 
expenditure is now nearly equal to the income, some 
branches suggest a levy to keep the funds up to high- 
water mark. The returns as to the state of trade are 
not seriously depressing as yet, but they indicate the 
tendency towards slackening down. 105 places 
trade is described as from very good to slack, the total 
members being 14,910; in the previous month that 
description applied to 110 places, with 15,677 members. 
In 22 places, with 3336 members, trade was from very 
slack to very bad; in the previous month the corre- 
a figures were 17 places, with 2563 members. 

he comparison shows that there is a lessening trade. 
Nominations are due for representatives on the 
Federation District Committees ; the branches in seven 
of the districts are given. The society contributes 
largely to the Federation funds. 





The arbitrator’s award, in the case of the London 
Society of Compositors, has been given, the net result 
being an increase in wages, and a reduction of working 
hours from 54 to 52} per week. The details of the 
award are set forth in seven sections—working hours, 
’stab-rate, book-rate, overtime, dinner-rate, and rate 
for weekly paper hands. The first four clauses do 
not come into force until July, the others in April. 
A suggestion is made that the London Society of 
Compositors should consider what steps can be taken 
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Fig. 98. AUTOMATIC SCREW MACHINE (CLEVELAND,) 














Fig.94 CAM-DRIVING MECHANISM. 
SECTION ON H.H. Fig.93. 
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AUTOMATIC SCREW MACHINE (CLEVELAND) 


Fig.95. TURRET. 
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by them for the retention of trade in London ; whether 
their rules hamper the industry, and tend to drive the 
business to the Continent. The arbitrator seems to 
have taken pains to make his award historical. 





The position of the engineering trades throughout 
Lancashire is much the same as last reported. In the 
textile machine-making branches things are very quiet, 
and have been for some time, though not alike in all 
places. In other directions also there are symptoms of 
slackening down, although not very pronounced at 
present. In the two branches of the Ironfounders’ Union, 
one reports trade as moderate, the other as declining. 
There is, indeed, a larger number of unemployed on 
donation benefit in those branches than for some time 
past. In the locomotive building branches, and in elec- 
trical engineering there is little to complain of. It 
is generally conceded, however, that the outlook is 
not so encouraging as it might be, or is desirable, 
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for the tendency to slackening down increases rather 
than fluctuates. In the iron trade a better tone is 
said to be prevailing, but it is not manifest to any 
great extent in the business done. Users of material 
restrict their orders to the smallest limits, as a 
general rule. But it is said that finished iron makers 
are booking new orders more freely, and nut and bolt 
makers have been doing better business of late. But 
things are generally very slow. 


It is reported that the textile manufacturers, out- 
side of the cotton trades, are arranging to co-operate 
with those in Lancashire in opposing any measure for 
the further reduction in working hours, and in some 
other matters recently discussed. The tendency seems 
to be to federate or co-operate on a broad basis in 
questions which affect large masses of workers. The 
operatives are doing it, the employers will follow suit. 












A more uy“ tone has been manifest in the 
Wolverhampton district, though orders are still 
limited to small lots for quick delivery. But there 
have been more inquiries for future supplies for home 
urposes and for export. It is a that shipping 
| ae have received some good lines for hoops, tinned 
alvanised roofing sections for Colonial 
there has been a marked desire to 
got offers accepted for bridge and railway material 
or the Cape. arked bars, at list rates, have been 
in limited request, but more business has been done 
in common bars. The steel trade continues quiet, 
but a slightly better business is being done. In the 
engineering and allied industries there has not been 
any very serious decline up to the present. Iron- 
founders report trade as good; only two union members 
out of 88 were reported omnes. Generally this 
applies to boilermakers and tankmakers, to bridge and 
girder constructors, to workers in the railway sheds, 
smiths and strikers, and others. 


sheets, and 
markets, an 





In the Birmingham district the tone seems to have 
been more depressed. Trade is reported to be very 
dull. Business in marked bars is limited ; for common 
bars prices are low. The black sheet trade is in a worse 

sition, and quotations are lower. There has been 

etter inquiry for hoops, but gas-strip declined. Fur- 
ther limitation of output of pig-iron is expected by 
closing of furnaces. The engineering industries are less 
active, in some cases there is serious slackening down. 
In the Ironfounders’ Society, with 280 members, 25 
were out of employment, trade being described as bad. 
In some of the pes ta districts this branch was better 
employed. The aspect of affairs indicates lessened 
activity generally, but as yet no serious depression is 
manifest in the larger industries. 





An important deputation, representing the Miners’ 
National Federation, waited upon the Home Secretary 
last week, to urge that the Government should give 
special facilities for the Committee and other stages 
of the Mines Eight Hours Bill. Mr. Ritchie, in 
reply, stated that he did not think special facilities 
were required, as the Bill had passed the second read- 
ing, and occupied a good position in 
the Orders of the day. It was sure 
to go through, he said. The miners 
thanked him. 

No progress has yet been made as 
regards the Bill for the consolidation 
and amendment of the Factory and 
Workshop Acts, and it would seem 
that there is likely to be more oppo- 
sition to some of the proposals than 
were at first anticipated. 

A lock-out of the cement workers 
on the Medway, near Rochester, 
Kent, is threatened. The men 
struck on February 15 in conse- 
quence of a proposed reduction in 

iece-work rates. The employers 

ave now notified that unless the 
men resume work by the 15th inst. 
all the cement factories will be 
closed. The day-work hands will 
also be thrown idle by this step if 
it takes place. 

The dispute in the tube trade in 
the Midland districts is becomin 
serious, The men seem determin 
to resist any reduction in wages, 
and all sections appear to agree in 
the policy of resistance. Three 
other sections last week appealed to 
the Midland Counties Federation to 
call out all workmen. That body 
considers that the men were right 
in their action, and the council have 
decided to place all the funds at the 
disposal of the men. The screwers 
gave notice on Saturday, to the sur- 

rise, it is said, of the employers. 

he stoppage of the works will 
throw out of employment about 5000 men. The 
Federation approves of all the works being closed. 


About 72,000 miners in the mining districts of Scot- 
land commenced work on Wednesday in last week at a 
reduction of 1s. per day ; but the present rate of 7s. 
per day is guaranteed for two months. 

At a large meeting of miners held at Dalkeith, at 
the close of last week, arrangements were made for 
enforcing the policy of ten days’ work per fortnight, 
instead of eleven days as heretofore. The object is to 
limit the output of coal. 





The United Patternmakers’ Union, which is inde- 
pendent of the Amalgamated Society of Engineers, 
although engaged in one branch of the industry, reports 
pers gat Bag gm during the past year, 1900. The 
total number of members is 4604—increase of 200 in 
the year. The total income was 13,067/.; the balance 
in hand amounted to 39,5611. 





Pg tie ine 


352 


ENGINEERING. 





[Marcu 15, 190!. 








LIGHT LATHES AND SCREW MACHINES.* 
By Mr. Joun AsHrorp, Associate Member, of London. 
(Concluded from page 320.) 


Futt Automatic ScrEw MAcuines. 
Headstocks.—With regard to (p), the stock feed, as used 
on turret lathes, requires some ii of modification in 
its adaptation to the screw machine, and it usually takes 
the form of a tube with a spring nosepiece carrying the 
stock, and, to which, movement may be given by a cam 
motion. The variation in spindle speed should be such as 
will suit different kinds of material of all sizes within the 
machine capacity ; but, there is difficulty in getting a 
sufficient number of changes; consequently, as a rule, 
two speeds only are introduced, one suitable for turning 
at the larger sizes, and the other for screwing with a die. 
It is thus evident, that if the machine is put upon brass 
of a size smaller than its maximum, the economy is 
doubtful. A discussion of either of the paragraphs (q) 
(7) (8) is scarcely possible, without touching upon matters 
affecting the others. 

Automatic Turret.—These are arranged on two general 
systems. In one of these, the turret has a definite and 
complete range of motion, without the possibility of varia- 
tion, through which it 8 for each tool place, and 
usually there is a special mechanism, with driving gear 
and cam motion, to operate it. In the other, the turret 
motion is variable from nothing to its maximum, without 
any special apuntiog mechanism, its moyements being 
derived from a cam drum placed on the same camshaft, 
which serves the other parts of the machine. 

Each of these systems has its special advantages, The 
former, for instance, makes it possible to have a central 
thrust on the turret, which is usually mounted on a hori- 
zontal axis, and the controlling cam is easy to set. In the 
latter, there are fewer wearing parts, and it is simple in 
construction: but the cams require more skilful setting 
to work at their best. There is, however, the further 
advantage, that, as the turrep does not require to go 
through its full traverse for every tool place, whether de- 
sired or not, there may be less idle time and less wear 
and tear. 

With regard to paragraph (s). This paragraph expresses 
the need for rapid change of tool position during such 
time as the tool is not actually cutting, so that the idle 
time may be reduced to the shortest ible. When con- 
sidering this, the question naturally arises: What dif- 
ferent speeds of tool motion are necessary? Both in 
the machines shown in Fig. 93, e 351, and Fig. 98, 
page 340, we find there are two widely different speeds 
of the cam-shaft, the slowest of which can be varied 
through a given range by a cam-controlled friction 
drive. In the machine, Fig. 84, page 349, and others 
of similar pattern, there are two speeds of cam-shaft 
only, without minor variations; but changes in the tool 
feed may be made by altering the angle of the cam- 
plates on the drum. The machine in Fig. 102, annexed, 
provides four different speeds without any minor 
changes. To get the most satisfactory work from 
automatic screw machines, it is undoubtedly necessary 
that there should be a very quick speed for change of 
position; that it should be possible to change the rate 
of tool feed to a reasonable extent; and that the means 
of making the changes should be simple. 

Of the various types of full automatic screw machines 
several have been selected as representing good examples, 
and will now be described. 

The Automatic Screw Machine, Fig. 84, e 349, and 
Figs. 86 to 91, e 350, is one that has a variable traverse 
for its turret, and the mechanism actuating it is, on the 
whole, of asimple nature. All the movements are obtained 
directly from the cam-shaft, which is placed in the lower 

rt of the machine. In the general arrangement shown, 
it will be seen that the main movements, that is to say, 
of chuck and stock feed, and the turret, are produced by 
cam-plates fixed upon large drums. 

The drum beneath the headstock carries the plates 
for working the steck feed, and also the chuck, and the 
drum within the frame below the turret has, around 
its circumference, the number of cam-plates necessary to 
produce the full cycle of operations of the turret. Thus, 
for every complete revolution of the cam-shaft, an article 
is completed. The plates immediately under the main 
driving pulleys have upon them the cams for controlling 
the belt forks connected with the main spindle drive. 
The disc below the cross-slides has upon its two faces the 
cams to work the cross-slide through the medium of 
levers. The cam-shaft drive is attached to the end of the 
machine, and it consists of worm rmechanism. The 
wormwheel is keyed to the cam-shaft, and the worm is 
mounted upon a cross spindle that has a pair of pulleys 
upon it for a belt drive. A disc upon a cam-shaft at the 
extreme right carries the cams to control the striking fork 
connected with the belt drive for the worm gear. 

The headstock is illustrated in detail in Fig. 86, page 
350, where it will be noted that the spindle runs in halved 

hosphor-bronze parallel bearings, and, within it, there 
is the chuck-tube and the stock-faed tube. The chuck is of 
the pull-in collet type, and it is manipulated by the usual 
cone and ‘bellcrank mechanism. To insure the ready 
opening of the chuck, a spiral spring is introduced. A 
special tail guide is fitted to the end of the headstock to 
support the riders, which transmit motion from the cam 
drum to the chuck and stock-feed tube. 

The belt-shifting mechanism is also shown in Fig. 86, 

ge 350, where it will be seen that the striking forks are 
controlled by a sliding rod, which receives its motion from 
the cam disc below. 

The details of the turret are reproduced in Fig. 87, 
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page 350, and the drawing is sufficiently clear to need no changing the tool positions, and the other for the slower 
explanation. | cutting speeds. 

The driving mechanism for the cam-shaft has two It is of course necessary that the cutting speed should 
speeds only, one for the rapid motions required when | be variable ; but the smaller variations, apart from the 








large change, are obtained by an alteration of the angles 
of the cam-plates, fitted upon the drum of the two 
pulleys A and B, Fig. 88, jpage 350. Ais keyed to the 
worm-shaft ; it is made hollow, and, within its interior, 
upon the nave, there is fitted a small spurwheel. The 
pulley B is loosely fitted upon a sleeve, and that, in turn, 
1s loosely fitted upon the worm-spindle. The sleeve has 
a spurwheel at one end, similar to that within the wheel 
A, but differing slightly in the number of teeth, and, upon 
the other end of the sleeve, there is keyed a ratchet-wheel. 
Upon a stud fixed to the web of wheel B, there is a 
— pinion, which meshes with both gears within the 
pulleys. 

It will be seen that when the belt is upon pulley A, 
the worm is directly driven with a fast motion; and, 
when the belt is moved over on to B, the epicyclic train 
of gearing is brought into action, reducing the speed as 
required. The belt speed being rather high, it follows 
that when the belt is quickly moved over from A to B, 
A would tend to act as a small flywheel and throw con- 
siderable stress upon the gearing. A brake is therefore 
provided, which comes into action as the belt is moved, 
to check the wheel rotation. 

The method of setting out the cams for use on this 
machine is shown on Fig. 91, on which also is an ex- 
panded view of the drum that works the turret. AtTI 
(Fig. 91, page 350) circles are drawn showing the positions 
of the friction roller, between which the operation of 
turning, and also the unlocking and rotation of the turret 
may take place. These roller positions are a guide to the 
setting of the cam-plates. 

The words ‘‘ fast feed” and slow feed ” indicate which 
of the main feed speeds are in action—that is to say, 
whether the belt is on pulley A or B. The number of 
cuts per inch taken by the tool is regulated by a variation 
in the cam-plate angles. A special diagram is set out in 
Fig. 89, which forms a key for the cam-plate angles, for 
cuts ranging from 100 to 800 per inch. It will be noted 
that during the changes of position, when the tools are 
not cutting, the maximum speed of movement is given, 
and it is obtained by pitching the cam-plates to a slope of 
lin 2. 

Fig. 92 is the drum which operates the chuck and 
stock-feed, and as the cam-plates upon it give as quick 
a movement as is désirable, they are rarely changed. The 
plate J determines the length of stcck fed forward, and, 
as ibis only necessary to change its angle, it is pivoted at 
one end and bolted to the drum through a slot at the 
other. Fig. 90 shows the cam-plates for working the 
cross-slide. : 

The Automatic Screw Machine (Figs. 93 to 97, page 351) is 
one of the type which has a definite traverse of turret. The 
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traverse itself is obtained from a cam mounted upon the 
same axis as the turret, and there is special mechanism 
to drive it. Fig. 93 shows the general elevation and 
plan, and Fig. 94 gives details of the cam-drivin 
mechanism. Fig. 95 shows the detail of the turret wit 
its locking and traversing gear, and Fig. 96 is the sec- 
tional plan of the headstock. The main cam-shaft is 
placed on the same level as the spindle and at the rear of 
the machine. 

A is a segmental cam which controls the chuck. B B 
are two small cams which control the striking fork that 
determines the position of the belt for driving the spindle. 
C is a drum upon which cam-plates may be mounted, to 
regulate the cross-slide through the medium of a bell- 
crank. The cam D is of liar shape, and controls the 
stock-feed through the rod EE. F is a combination of a 
spurwheel and cam-drum, the cam-shaft receiving its 
motion from the spurwheel portion. The drum part is 
slotted, to allow for the adjustment of a series of plates, 
forming the cam-shape which controls the speed of the 
tool-feed and cam-shaft. On the inner side of the spur- 
wheel, there are some adjustable tappets G, whose func- 
tion is to cause the change-over from the quick speed 
used during the change of tool position, io the slow speed 
required when cutting. Fig. 94 is a section upon the line 
H H, which passes through the centre of the driving- 
shaft. Lis a flanged driving pulley, which is firmly keyed 
to asleeve which passes through the adjacent bearing, 
and has upon its other extremity a friction disc. A 
second friction disc J is mounted upon a shaft, at the 
other end of which is the first gear Of a spurwheel train. 

The wheel I runs at a constant speed, and the friction 
disc connected with it drives the second disc J, through 
the medium of a movable friction wheel K. The position 
of K is determined by the shape of the segmental cam F, 
and according as it is raised or lowered, the disc J re- 
volves at a ioe or faster speed as the case may be. 
The spurwheel L is free to revolve upon the fixed sleeve 
M. A second sleeve N is driven at a slow speed through 
the epicyclic train of gearing carried upon L. Keyed 
upon the worm-shaft is the sliding part of a double-claw 
clutch, and according to its position, the worm-shaft ma, 
take its motion from either I or N, the speeds of whic 
are vastly different. Thus, when I directly drives the 
worm through the clutch, the quick motion for changing 
over tools is obtained; and, on the other hand, when 
it is coupled to N, the speed of motion has been regu- 
lated by the friction gear and reduced by the epicyclic 
train, the slow speed for cutting being thus obtained. 

The worm-wheel O, as seen in Fig. 95, is mounted upon 
a sleeve P, and is concentric with the bar that forms the 
turret axis. Keyed to the same sleeve is a spurwheel Q, 
which drives the cam R through the medium of the broad 
intermediate gear mounted in the frame below, and 
another that forms part of R. The friction roller 8, 
attached to the machine frame below, fits into the cam 
groove ; therefore as the cam rotates, 1t must move longi- 
tudinally, carrying with it the turret T andits axle. The 
locking-volt U may be seen to pass through the metal of 
the frame from below, where there is a withdrawing lever 

ressed upwards by a spring to keep the bolt in position, 

he bolt is withdrawn by the plug-rod V, and this is 
pressed downwards by a cam projection upon the cam- 
sleeve R. This, of course, acts when the turret is in its 
rearmost position ready for rotation, the rod W acting as a 
driver to revolve the turret. The extreme end of the 
sleeve P is cut to form a gear at P!, which drives the 
main camshaft at the back. ; 

But little description of the headstock (Fig. 96) is neces- 
sary, as the arrangement of the chuck and stock feed is of 
the usual kind. It will be noted that there are three 
pulleys for the drive upon a backshaft, the one upon the 
extreme left gives a quick backward motion to the 
spindle, deanek three spur gears and the one upon the 
right gives a slower forward motion through two gears 
only. This method of driving was no doubt applied 
before the time of self-opening screw dies; but, at the 
present day, it is found better to ‘sacrifice the quick 
reverse motion to obtain a second forward speed, these 
speeds being so proportioned that one is suitable for 
turning and the other for screwing. 

Further details of the friction gear are shown in Fig. 
97. It requires little Qe excepting to pay out 
that of the bellcrank X Y, the arm X is virtually a seg- 
ment of a spurwheel meshing with the jockey Z which 
carries the intermediate friction wheel, and the arm Y 
has a friction roller upon it in connection with the cam F, 
Fig. 93, page 351. 

The Automatic Screw Machine, Fig. 85, page 349, and 
Fig. 98, page 340, is one that must be clas as of the 
same type as that on Fig. 93, as it has a fixed forward 
traverse of the turret. Fig. 99, page 340, shows details 
of the driving mechanism for the tools and the cam-shaft. 
Fig. 100 is a section cut vertically through the turret, 
and shows its locking and operating _ Details of 
the headstock are shown in Fig. 101. he drive for the 
tool feed and for the cam-shaft, in this machine, is, as in 
the last described machine, by the aid of friction mecha- 
nism. 


A short spindle mounted upon a bracket at the rear of | 8g@ 


the machine, has upon one end a flanged pulley for the belt 
drive, and upon the other, a small friction wheel. A pair 
of dises A, A (Fig. 99), are mounted upon a pair of ver- 
tical arms B, B, forming a carriage which slides upon a 
shaft C. The position of this carriage controls the speed 
of feed, and it, itself, is regulated by the cam D, Fig. 100, 
situated below, the connection being through the levers 
E, E, also shown in Fig. 98, Another small friction 
wheel F, is mounted upon a spindle which passes through 
the bevel gear box G, where there is a train of three 
bevel wheels in gear. The first H is loosely fitted to the 
spindle ; the second I is upon the worm-shaft, and the third 
2 is upon a sleeve which pa-ses through the other side 





of the gear-box. A double-claw clutch is situated between 
the two bevel gears H and J, and, when the sliding por- 
tion of it gears with H, the drive is direct to the worm. 
This gives the fast speed for changing the tool positions ; 
but, if it is moved to the other side, a secondary spindle 
K is coupled up to the first spindle, and the motion 
must pass through an epicyclic train of gearing. This 
gearing is contained within the revolving hood L, which 
rotates with the spindle K, and drives the sleeve which 
forms part of the wheel J. The speed is thus broken 
down to the slow motion necessary for the tool when 
cutting. 

The puttion of the claw clutch is regulated from the 
cam disc M through the levers and connections N, N. The 
cam O, which directly feeds forward the turret, is placed 
within the turret interior, see Fig. 100. The turret is with- 
drawn by a spiral spring at its centre, the function of the 
cam being merely to press the turret forward. The worm- 
wheel that receives its drive from the afore-mentioned 
friction gearing, is keyed directly upon the shank of the 
cam, and to it there is fixed a spurwheel P, which in turn 
drives a gear train coupled to the main cam-shaft. 4 

The turret locking bolt Q is placed within the machine 
frame, and is continually pressed upwards by a spiral 
spring. When it is necessary for it to be withdrawn, a 
projection within the cam-wheel D engages with a pin 
upon the lower end of the bolt. The striking forks for 
the spindle drive are fulcrumed upon the machine frame 
below the headstock, and their positions are controlled 
from the cam discs R, R, Fig. 98. There are two cross- 
slides which are moved by simple levers worked from a 
camS beneath. A large cam drum T has movable plates 
upon it for operating the chuck and stock feed. In this 
machine there is no provision for driving the spindle 
backwards; but, it has instead, a simple two-speed belt 
drive. The way in which this is obtained is worthy of 
special note. Upon the countershaft, two pulleys of 
differing diameters are placed side by side, and, at the 
headstock, there are three pulleys, two of which, namely, 
the exterior ones, are loose, and the centre one, which is 
broad, acts as the driver. Although concentric with the 
spindle, these pulleys do not take their bearing upon it, 
but fit, instead, upon the exterior of the spindle bushes. 
These bushes are made of solid cast iron of considerable 
length, and are tightly fitted into the poppets, projecting 
inwards towards: each other until they nearly meet. 
Between these bushes, and keyed upon the spindle, there 
is a steel ring, through which the spindle is driven, a 
long screw passing through the centre pulley into this 
ring to effect the drive. 

It will thus be seen that the bearings are excellently 
formed to withstand wear, as they are much above the 
usual length, and are freed from the pressure due to belt 
tension. 

The Automatic Screw Machine (Figs. 102 to 107, page 352) 
was originally designed for use in the production of small 
turned and screwed brass articles. It was intended for 
use in a factory where floor space was an important con- 
sideration ; thus it was made of very compact form, the 
whole machine requiring but little more room than the 
headstock of a medium-sized lathe. 

The spindle A (Fig. 104, page 352) is of usual form, 
with a pull-in collet-chuck and automatic stock-feed. It 
is driven from a shaft B at its side by a pair of spurwheels. 
Immediately below the spindle is a strong mandrel C 
having the turret D D mounted upon it, and it itself 
rotates in large bearings. ‘ 

By the side of the turret-mandrel is the cam-shaft E, 
upon which are the various cams which traverse and 
rotate the turret, and operate the stock-feed and the 
chuck. This cam-shaft makes one revolution for each 
traversing motion of the turret—that is to say, for each 
tool-place. As, therefore, the cams for operating the 
chuck and stock-feed are on the same shaft, and as they 
only come into action once, or perhaps twice, in the 
revolution of the turret, it is necessary to have some 
means of detaching the various cams from the cam-shaft, 
when it is desired that they remain stationary. This is 
provided for by mounting the cams lcosely upon the shaft, 
and temporarily attaching them toit by means of asimple 
form of clutch when they should rotate. The clutch is of 
interest as it is an important feature inthe machine. At 
the end of the cam 1 (Fig. 107) is a ring 2 overhanging a 
portion of the clutch, and at one place in its circumference 
there is a hole into which a bolt 3, carried in the over- 
hung portion of the clutch, may engage. In the illustra- 
tion, this bolt is dotted in at the rear of a small cross- 
slide 4. The particular function of the cross-slide 4 is to 
disengage the bolt 3 at such times as is required. Two 
~ gpa 5, 5 constrain the slide 4 to move to the right into 
the position shown in the drawing, when its curved end 
6 projects beyond the clutch disc. At 7 there is an in- 
clined slot in which there meshes a pin projecting from 
the bolt 3. Should the curved end of the slide engage an 
obstruction at any point in the revolution of the clutch 
and cam, it is pressed inwards, and withdraws the bolt 
from the hole in the ring 2. The camso released remains 
stationary, while the clutch makes a complete revolution 
when, if the obstruction has been removed, the bolt wil 
in mesh with the hole. By maintaining the obstruc- 
tion, however, the clutch continues to revolve indepen- 
dently of the cam until the obstruction is removed, thus, 
by providing mechanically operated obstructions, the 
cams may be made operative or be brought to rest as and 
when desired. 

Below the cam-shaft is another shaft F which has upon 
it a number of discs with adjusting projection plates. 
These plates act as obstructions as required to regulate 
the operation of the clutches on the cam-shaft. This 
shaft is called a mechanical commutator, and it is rotated 
by a ratchet mechanism operated by a double-lobe cam 
on the cam-shaft which gives it two forward motions to 
each revolution of the cam-shaft. 





The cam-shaft itself, as apart from the cams upon it, 
continuously rotates in one direction, receiving its drive 
through a speeding gear which may drive it at any one of 
four speeds. The mechanical commutator has the addi- 
tional function of controlling this speeding gear. 

In the plan (Fig. 106) the commutator is at F, and 
the worm which drives the cam-shaft is at G. The 
remainder of the mechanism there shown is the speed- 
ing gear. The shaft H is driven ' belting from the 
shaft B (Fig. 104) and it (the shaft H) has two grooved 
friction wheels I J fixed to it; there is a spurwheel K 
with a roller clutch in its interior; and a loose 
sleeve L. M is a jointed shaft built up in five pieces, 
three of which are carried by swinging brackets N N N, 
and each is coupled to its neighbour by a universal 
joint. These pieces of shaft carried by the swingin 
brackets, have each a grooved friction-wheel to mes 
with either I J, or one on the sleeve L. The slowest 
speed is through K, which is always in action when the 
others are disengaged ; but when either of the others 
come into operation the roller clutch in K allows it to ba 
overrun. Each of the other speeds are brought into gear 
by projection plates O, O, O on the mechanical commu- 
tator. They act through the medium of a simple lever 
and coupling-rod upon the ea J brackets N, x, N and 
press the friction wheels together as required. The 
= on the whole, run at high speeds, which are 

roken down for the cam-shaft by two worm-wheel drives 
at P and G; but for the quick motion required when the 
tool is not cutting the gear at L is used, which is a means 
of going round the worm-wheel gearing at P. The cross- 
shaft R is driven by L through a pair of helical wheels at 
S, and that the two gears at S and P may not skotch each 
other, the worm-wheel at P and the helical wheel at S 
upon the shaft R each have roller clutches within their 
interior, 

Instead of a cross-slide as usually fitted in automatic 
screw machines for profile turning and cutting off, this 
machine has a rocking shaft T (Fig. 104) above the 
spindle, with two arms U, U (Fig. 105) on itsend. The 
oscillatory motion is given these by a connecting-rod V 
and a crank disc upon the end of the cam-shaft, the crank 
disc being caused to rotate with the cam-shaft when re- 
quired by aclutch mechanism similar to that used with 
the other cams. The turret-locating mechanism is self- 
explanatory. 

our other kinds of automatic screw machines are illus- 
trated fi 108 to 111, on pages 353 and 356. 

There is the ‘‘Spencer” machine, Fig. 108, page 353, 
which is provided with a double turret and two spindles. 
This is intended to do work which other Sd of machines 
can only do in two series of operations. hen work which 
has been operated upon in the usual manner is about to be 
cut off, the second spindle with its chuck comes forward 
and grips the work. It then withdraws to the position 
shown in illustration, when a further series of tools upon 
a second turret can be brought into operation upon it, to 
finish off the rear end of the work in such manner as may 
be desired. In this way it is possible to completely finish 
work upon a machine which requires a screwing opera- 
tion at each end. 

The four-spindle automatic screw machine illustrated in 
Fig. 109, page 353, has several novel features. Four bars 
of stock are acted upon simultaneously by different tools, 
which represent the several operations in producing a 
piece of work. The tool support does not revolve in the 
same way as an ordinary turret, to place the tools in line 
with the goer, that particular function having been 
transferred to the headstock. 

The spindles are carried in a drum contained in the 
portion which corresponds to the headstock, and it is 
periodically rotated a quarter of a revolution to bring the 
spindles into their new positions before the tools. The 
spindles do not, of necessity, rotate continuously, as 
they themselves are driven from gears through collet 
chucks which embrace the spindles, the releasing of these 
collets will allow the spindles toremain stationary. The 
tools are mounted on spindles which are supported in 
the tool-holder, and each of these may also be caused to 
rotate or be stationary in a similar way to the work 
a Their speed of rotation is, however, slower 
than the spindle speed and in the same direction. The 
too]-holder, containing all of the tool spindles, receives a 
transversing motion from the camshaft below. It will thus 
be seen that a cutting action may be given by 

(a) Work spindle rotating and the tool spindle sliding 
only. This gives a quick cutting speed. 

(0) Work spindle stationary and the tool spindle both 
rotating and sliding. This results in a medium cutting 
speed. 

(c) Work spindle revolving and tool spindle also re- 
volving and traversing. The cutting speed is then the 
difference between the two speeds, and is thus slow as 
compared with the others. 

The direction of rotation is such that the tool spindle 
carries the threading dies or taps for screw cutting, and 
the screwing takes place with the work spindle at a stand- 
still. When the screwing is complete, the machine is not 
reversed, but the work spindle starts up, and, revolving in 
the same direction as the tool spindle, runs the work out 
of the die or off the tap. 

An illustration of an automatic screw machine of modern 
type, now being made in Germany, is shown in Fig. 110, 
on ‘page 356, and Fig. 111 on the same page shows the 
‘* Hartford” hopper feed automatic screw machine. 
These two machines closely resemble that already de- 
scribed and shown in Fig. 84, page 349, and Figs. 86 
to 91, on page 350, and they are not therefore explained 
in more complete detail. 

It will be readily acknowledged that the Hp eee lathe 
is an evolution from the ordinary lathe, and that the full 
automatic machine is a continuation of the same process. 
Moreover, the author would suggest that inasmuch as the 
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capstan lathe developed from small to large sizes, and its 
range of action increased by the modification of the cap- 
stan with the method of traversing it, so may the fu 
automatic machine develop to do work of much increased 
size. 

In conclusion, the author desires to state that it has 
been his effort so to build up this paper, and to bring out 
the various points of importance in the construction of 
light lathes and screw machines that they may readily 
be grasped for discussion. He also ventures to reiterate 
the hope that the discussion may hinge upon the details 
of design, and that ——— for improvements and 
future development may be put forward. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on March 8, 
Dr. R. T. Glazebrook, foreign secretary, in the chair, 
a paper on ‘‘A Theory of Colloidal Solutions” was read 
by Dr. F. G. Donnan. Assuming that a colloidal solu- 
tion is not a true molecular mixture but a two-phase 
system, consisting of exceedingly minute aggregates of the 
colloid distributed throughout the solvent, the object of 
the paper was to examine how such a state of affairs 
might imagined to come about. By applying the 
fundamental notions of Laplace’s theory of capillary 
forces to the statical (mechanical) equilibrium at the inter- 
face, it was shown that, under certain conditions, matter 
in bulk might disintegrate into a homogeneous liquid 
medium, and yet not attain a state of molecular division, 
remaining distributed in the form of very thin filaments 
or sheets, whose thickness is comparable with the sphere 
of molecular attraction. True solution, or molecular 
intermixture, is regarded, on the other hand, as arising 
from the kinetic flux of molecules across the interface. 

Dr. Gladstone said that the study of colloids was one 
which had been too much neglected. It involved both a 
knowledge of physics and of chemistry. A colloid is an 
unstable body, and is always altering its composition. 
Water of combination is given off on heating, even if the 
surrounding atmosphere is saturated, and the colloid 
cannot take up the water again. It is impossible to sepa- 
rate colloids and crystalloids— they merge into one 
another. The transition forms are not uncommon. 

Dr. Lehfeldt asked if it had been proved that colloids 
have osmotic pressure. 

Professor Threlfall said that in colloidal solutions some 
of the substance was not in suspension. Dr. Martin had 
filled a filter with silicic acid under pressure, and found 
that it allowed sugar solution to through, but stopped 
colloidal solutions. The author had used opacity asa test 
for colloids, but silicic acid could be got transparent. 
There are two kinds of opalescence. One cannot be re- 
moved, and exists because the substance is a two-phase 
system. The other can be removed with difficulty by 
filtering, and leaves a transparent substance. The want 
of transparency should be used cautiously as an argu- 
ment, 

Dr. Donnan, in reply to Dr. Gladstone’s remarks on 
the transition from crystalloids to colloids, said that a 
substance might be a crystalloid with one medium and a 
colloid with another. In reply to Dr. Lehfeldt, he said 
that the only evidence in favour of osmotic pressure of 
colloids is that colloidal solutions diffuse. He agreed 
with Professor Threlfall that opacity should be used care- 
fully as an argument, but stated that his theory referred to 
a two-phase system. Mr. Appleyard then exhibited three 
pieces of apparatus. The first was a slide wire bridge for 
measuring conductivities of wires. The slide wire instead 
of forming two arms of the bridge forms only one, and the 
length used is proportional to the conductivity to be mea- 
sured. If the arm which contains the standard wire used 
is altered, it becomes necessary to alter the divisions of 
the scale on the slide wire. This is done by a mechanital 
arrangement, 

The second piece of apparatus was a mechanical gauge 
for measuring the diameters of spheres. The sphere to 
measured is p between a metal face-plate and a piece 
of glass at the end of the short arm of a pivoted lever. 
The end of the,long arm of the lever moves over a gradu- 
ated scale which is calibrated to show directly the dia- 
meter of the sphere. 

The third piece of apparatus was a galvanometer fitted 
up for lamp and scale work. The illumination was pro- 
duced by a 4-volt } candle-power lamp, and it was shown 
that very good results could be obtained from this by 
using a large condensing lens. 

Professor Threlfall said he had usually used a straight 
seer of the lamp filament itself, instead of using the 
amp in conjunction with a cross wire. 

_A paper by Professor R. W. Wood on ‘ The Produc- 
tion of a Bright Line Spectrwm by Anomalous Dispersion 
and its Application to the Flash Spectrum,” was post- 
poned until the next meeting at hee ag be House, when 
the subject will be experimentally illustrated by Mr. 
Watson. 

The society then adjourned until March 22, when the 
meeting will be held in the chemical laboratories of 
University College, London. 





Coat in BetaiumM.—The imports of coal into Belgium 
last year were 3,327,881 tons, as compared with 2,884,274 
tonsin 1899. The exports of coal from Belgium last year 
were 5,253,156 tons, as compared with 4,579,955 tons in 
1899. The imports of coke into Belgium last year were 
289,238 tons, as compared with 296, 508 tons. The ex- 
ports of coke from Belgium last year were 1,075,374 tona, 
as compared with 1,008,740 tons. The imports of bri- 
quettes into Belgium last year were 21,814 tons, as com- 


= with ah —_ in eee) — of briquettes 
C um last year were ‘ to’ 
with 525,626 tons. r eae ene 








LAUNCHES AND TRIAL TRIPS. 


TuE large steel screw steamer Etonian underwent her 
official trial in Hartlepool Bay, on Tuesday, the 26th ult. 
The steamer has been built by Messrs. William Gray and 
Co., Limited, for Messrs. J. Mathias & Sons, of Cardiff 
and Aberystwyth. She is 352 ft. in length; 49 ft. 6 in. 
in breadth ; and 28 ft. 3in. deep. Her engines are from 
the Central Marine Engine Works of the shipbuilders, 
and have cylinders 254 in., 404 in., and 67 in. in diameter 
by 45 in. piston stroke; there are two large steel boilers 
working at a pressure of 160 Ib. per square inch. ull 
8 trial was made, the vessel averaging 11 knots, and 
the performance of the machinery being in every way 
satisfactory. 





The new steamer Crusader built by the Sunderland 
Beiphailes Company, Limited, proceeded on her official 
trial on Tuesday, the 26th ult. She is a steel screw 
steamer, 360 ft. between perpendiculars by 48 ft. breadth 
by 31 ft. deep. The vessel will carry 7150 tons deadweight 
ai Lloyd’s freeboard. The main engines are by the 

orth Eastern Marine Engineering Company, Limited, 
Sunderland, and have cylinders 26 in., 424 in., and 694 in. 
by 45 in. stroke, steam being — by three ae. 
boilers working at a pressure of 180 lb. per square inch. 
The vessel has been built to the order of the Eskside 
Steam Shipping woe gag Whitby (Messrs. C. S. Smales 
and Sons, managers). The trial was most successful in 
every way ; a speed of 104 knots was obtained. 

The steel screw steamer Mountfields was taken to sea 
for her trial trip on Thursday, the 28th ult. She has 
been built b essrs. William Gray and Co., Limited, 
for Messrs. H. Doughty and Co., of West Hartlepool. 
Her length overall is 336 ft.; breadth, 47 ft.; and depth, 
24 ft.10in. Triple-expansion engines of the well-known 
Central Marine Engine Works’ type have been supplied, 
having cylinders 24 in., 38 in., and 64 in. in diameter, 
with a piston stroke of 42 in. Steam is supplied by 
two large steel boilers working at a pressure of 160 Ib. 
per squareinch. The results obtained were satisfactory, 
the average speed registered being 11 knots. 





Messrs. Robert Stephenson and Co., Hebburn-on-Tyne, 
launched on Tuesday, the 5th inst., a fine steel screw 
steamer named Arab, built for the Fawcitt Steamship 
Company, West Hartlepool. The dimensions of the 
ship are as follow: Length between ——— 
272 ft. 6 in.; breadth extreme, 40 ft.; depth moulded, 
20 ft. 6in. The engines, which are of triple-expansion 
type, are supplied with steam from two large single-ended 
boilers working at 160 lb. pressure. The engines are 
a by Messrs. Richardsons, Westgarth, and 
Co., Limited, Middlesbrough. 


Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, launched on Tuesday, the 5th inst., the 
Matteawan, built to the order of Messrs. T. Hogan and 
Sons, of Bristol and New York ; she is the seventh vessel 
Messrs. Thompson have launched for these owners. The 
principal dimensions are: Length between perpendiculars, 
335 ft. 9 in.; beam extreme, 48 ft.; depth moulded, 
26 ft. 10 in. The — machinery has been con- 
structed by Messrs. Blair and Co., Limited, of Stockton- 
on-Tees, the diameter of the cylinders being 24 in., 40 in., 
and 66 in. in diameter by 45 in. stroke, supplied with 
steam by two large multitubular boilers working at 
180 lb. pressure. 








The s.s. Cheltenham, built by Messrs. Wm. Doxford 
and Sons, Limited, of Sunderland, and launched on Wed- 
nesday, the 6th ult., was taken for trial at sea on Friday, 
the Ist inst. She is built on the well-known turret system, 
to the order of Messrs. Galbraith, Pembroke, and Co., of 
London. During the construction the vessel has been 
superintended by Messrs. Flannery, Baggallay, and 
Johnson, of London, and is 342 ft. 3 in. long by 46 ft. 6in 
extreme beam, and 27 ft. 54 in. depth moulded, having a 
carrying capacity of about 6000 tons deadweight. The 
machinery was also constructed in the builders’ engine 
works, and the engines have cylinders 244 in., 40 in., and 
664 in. in diameter with a stroke of 42 in. supplied with 
steam from two single-ended boilers of large capacity 
and 180 lb. pressure. The trial was satisfactory in every 
respect, . 


On Wednesday, the 6th inst., the first-class torpedo-boat 
Ophir was successfully launched’ from the new works of 
Yarrow and Co., Poplar, -being the first of three vessels 
of this class in the course of construction at Poplar for the 
Royal Dutch Government. 


Messrs. J.-I. Sagi em and Co. launched from their 
ard at Chiswick on Wednesday, the 6th inst., torpedo- 
tN oe the — of a — vessels of a oy and 
improved type, capable of developing a — of over 
25 knots, with s load of over 40 tons on - The vessel 
will proceed immediately on her trials. No. 98, the first 
of } four vessels of this type, is now at Chatham 
Dockyard. : 


Messrs. R. and W. Hawthorn, Leslie, and Co., Limited, 
launched from their shipbuilding yard at Hebburn-on- 
Tyne on Thursday, the 7th inst., the Smolensk, a steel 
twin-screw passenger steamer, for the Russian Volunteer 
Fleet. The principal dimensions of the vessel are: 
Length, 300 ft. over all; breadth, 68 ft.: depth, 37 ft. 
She is the fifth vessel of her particular class built for the 
Volunteer Fleet. Her s will -be 20 knots, and she will 
have accommodation for 1500 emigrants or troops, in 








consists of two sets of triple-expansion engines, each 
having six cylinders, two 36 in., two 44 in., and two 75in., 
with a stroke of 48 in., and fitted with Marshall’s valve 
gear. To obtain a high economy at half power, the 
arrangement of the cylinders is such that one high, one 
intermediate, and one low-pressure can be thrown out of 
action on each shaft. Steam will be generated by 34 
Belleville boilers, working at a pressure of 250 lb. The 
vessel is fitted with seven steam winches, four steam 
cranes, and portable magazines for her 16 quick-firing 
uns. Special davits are fitted for carrying large boats 
or the embarkation of troops on shallow coasts. The 
steering is by Messrs. Brown Brothers and Co., of 
edinburgh, being worked from the bridge by a tele- 
motor. ‘The vessel, which will trade between Russia and 
the Far East, is destined to carry troops and cargo in 
time of peace and to be used as a fast cruiser in time 
of war. 

The Minerva, cruiser, left Portsmouth, on Friday, the 
8th inst., for a 24 hours’ coal and water consumption trial 
at 5000 indicated horse-power for the information of the 
Boiler Committee, and returned on the oe day 
after a successful run. She drew 19 ft. 2 in. forward and 
23 ft. 2in. aft, and had 144 Ib. of steam to the square inch 
in her boilers, which are of the cylindrical pattern. The 
vacuum was 26? in. starboard and 26 in. port, and the 
revolutions 111. The actual indicated horse-power was 
5148, and the speed 16.3 knots. The coal consumption 
worked out at 1.74 lb. per unit of power per hour, and the 
water consumption for all purposes at 15.44 Ib, 


On Saturday, the 9th inst., Messrs. Workman, Clark, 
and Co., Limited, Belfast, launched from their south yard 
the steel screw steamer Carrigan Head, built to the order 
of the Ulster Steamship Company, Limited, Belfast. 
The principal dimensions of the Carrigan are: 
Length, 370 ft. 6in.; breadth, 46 ft.; depth, 31 ft. 6 in. 
The gross register is about 4300 tons, and the carrying 
capacity about 7000 tons. After the launch the vessel 
was towed to the finishing berth to receive her ma- 
chinery, which has been constructed at Messrs. Work- 
man and Clark’s Engine Works, Queen’s-road, and con- 
sists of triple-expansion engines, steam being supplied 
at a pressure of 190 lb. from two large steel boilers and 
an auxiliary boiler, all fitted with Howden’s system of 
forced draught. 





On Saturday, the 9th inst., Messrs. R. Craggs and Sons 
launched, to the order of Messrs. my and Co., Ply- 
mouth, from their Tees Dockyard, Middlesbrough, a steel 
cargo steamer named the Lustleigh, measuring 341 ft. 
long by 47 ft. beam by 26 ft. w hn deep. The engines 
will be fitted wm Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, the cylinders being 234 in., 38 in., 
and 64 in. in diameter by 42 in. stroke. Steam will be 
supplied wf two large single-ended boilers, working at a 
= of 180 1b. to the square inch. e vessel has 

m designed to afford a large cubic — and is ex- 
pected to carry about 5500 to 6000 tons deadweight on a 
moderate draught. : 








LAKE SuPERIOR IRON Ornzes.—The shipments of iron ore 
from the mines of the Lake Superior district last year 
were the largest on record, the aggregate attained being 
18,570,315 tons, as compared with 18,251,804 tons-in 
1899, 14,024,673 tons in 1898, and 12,469,638 tons in 1897, 
The returns for 1900 are not quite complete, and the 
definitive figures will probably exhibit a rather more 
decided progress. Still, the substantial fact is estab- 
lished that 1900 was a progressive year in the history of 
the district. 





Our Coat Aproap.—The dearness of British combus- 
tible has had the natural effect of restricting exports. 
The shipments in February were brought down to 
2,771,973 tons, as —e with 3,330,664 tons in 
February, 1900, and 3,196,848 tons in February, 1899. 
Even France imported British coal more sparingly in 
February, the shipments in that direction having on 
only 617,190 tons, as compared with 721,825 tons in 
February, 1900, and 612,757 tons in February, 1899, 
The deliveries to Italy in February were 466,837 to’ 
as compared with 453,259 tons in February, 1900, ya 
511,932 tons in February, 1899. The aggregate exports 
of coal from the United Kingdom in the first two months 
of this year were 5,978,208 tons, as compared with 
6,421,196 tons in the corresponding period of 1900, and 
6,229,191 tons in the corresponding period of 1899. In 
these totals the following countries figured for more than 
500,000 tons each : . 





| 





Country | 1899. | 1900. | 1901. 

tons tons tons 
Germany ar 537,586 695,150 520,683 
France -| 1,128,640 | 1,390,586 | 1,303,304 
Spain.. 426,443 447,695 629,914 
Italy .. 989,476 | 848,275| 892,858 











fared pore of coal shipped for the use of steamers en- 
gaged in foreign trade in the first two months of this 
year was 1,952,692 tons, as compared with 1,810,943 tons 
in the corresponding period of 1900, and 1,934,804 tons in 
the corresponding period of 1899. It will be seen accord- 
ingly that in one form or another 7,930,900 tons of coal 
left our shores in the first two months of this year, as 
compared with 8,232,139 tons in the corresponding period 
of 1900, and 8,163,995 tons in the corresponding period of 
1899. It would appear accordingly that we have been 





addition to passengers. Her machinery, which has been 
constructed by the builders at their marine engine works, 





sending our coal abroad this year at the rate of 47,585,400 
tons per annum. 
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GERMAN METALLURGICAL INDUSTRY. 
THE production of pig iron has enormously increased 
in Germany during the last ten years, as is shown by 
the Table below : 
Pig Iron in Germany. 


| 








Year. Production. Consumption. | Imports. | Exports. 
tons tons | tons tons 
1891 4,641,217 4,720,242 244,256 | 111,154 
1892 4,937,461 4,975,417 209,396 | 113,391 
1893 4,953,148 5,008,693 218,998 | 108,675 
1894 5,559,382 | 6,638,800 208,948 | 164,647 
1895 6,788,798 5,761,251 188,217 135,289 
1896 6,360,982 6,505,245 822,502 146,449 
1897 6,889,067 7,221,166 423,127 | 90,885 
1898 7,402,717 7,538,134 384,567 | 187,375 
1899 8,029,305 8,469,904 612,652 | 182,001 





It will be seen that during the whole decade 
there has been an unchecked progress from year 
to year, although the rate of advance has ex- 
perienced a g many fluctuations. The greatest 
stride in any one year was made in 1894. Great 
as the increase in the production of pig has been, 
it has been outstripped Y the rapid growth of con- 
sumption. In 1891 this consumption stood at 4,720,242 
tons, and in 1899 at 8,469,904 tons. Here, again, 
there has been unchecked progress from year to year. 
The imports of pig into Germany have also increased. 
In spite of the great increase of German metal- 
lurgical production during the past decade, the 
Germans are more d-pendent than ever they were 
upon foreign supplies of pig. This is due, to some 
extent, to the fact that the exports of pig from Ger- 
many have somewhat pence. during the past ten 
years. In 189] these exports stood at 111,154 tons, 
and in 1899 at 182,091 tons. The increase in the 
production of German pig is still continuing, the 
output for the first eight months of last — having 
been 5,469,014 tons, as compared with 5,367,509 
tons in the corresponding period of 1899. The 
imports of pig into Germany in the first eight 
months of last year also increased to 485,195 tons, 
as compared with 383,223 tons in the corresponding 
period of 1899. On the other hand, the exports oi 
pig from Germany declined to 82,549 tons in the first 
eight months of last year, as compared with 125,461 
tons in the corresponding period of 1899. It 
would thus appear that great as has been the increase 
during the past decade in German metallurgical 
production, it has been more than justified; by 
the steady increase of German consumption. Of 
the pig imported into Germany in the first eight 
months of last year, 458,076 tons came from Great 
Britain (see Table) : 

Pig Iron in Germany. 





| Puddling 
Imported | Casting Pig | Pig and | 7pomasand 
Year. from | Produced in | Spiegel Pig | Pig in 
Britain. | Germany. in | Pick 
| Germany. | y- 
tons tons tons | tons 
1891 217,183 =| 789,948 | 1,553,835 | 2,337,199 
1892 175,023 | 746,207 | 1,491,596 | 2,689,910 
1893 191,643 774,434 1,370,289 2,831,635 
1894 182,056 | 874,624 1,334,559 3,160,848 
1895 160,504 887,509 1,193,992 3,373,223 
1896 284,297 976,947 1,330,838 | 4,054,761 
1897 362,007 1,132,081 | 1,256,392 | 4,481,700 
1898 308,883 1,277,565 1,172,802 | 4,850, 
1899 529,770 | 1,424,732 1,606,571 | 4,941,002 
1900 458,076 | 





8 months) 


The great bulk of the pig imported into German) 
is accordingly obtained from Great Britain. The 
production of casting pig in Germany in 1899 
was 1,424,732 tons, as compared with 789,948 ton: 
in 1891. Puddling pig and spiegel pig was mad. 
in Germany in 1899 to the extent of 1,666,571 
tons; as compared with 1,553,835 tons in 1891 
The production of Thomas and Bessemer pig ip 
Germany in 1899 was 4,941,002 tons, as compareo 
with 2,337,199 tons in 1891. 








Tue Surprrsg Woritp Year-Boox.—This annual, 
which is is-ued from the ofhe»s of the Shipping World, 
Effingham House, Arundel-street, Strand, W.C., is 
edited by Major Evan Rowland Jones, and has reached 
its fifteenth edition. Its usefulness and accuracy have 
been tried in the process of years, and now it is recog- 
nised as indispensable to all interested in shipping for 
desk use or for cabin reference. There are statistics of 
trade, although it is unfortunate that, as our year-books 
must be issued at the beginning of a new year before the 
statistics of the preceding twelve months are completed, 
such data appear a year old. There is much astronomical, 
tidal, and nautical information, and formule, a digest of 
shipping laws, and of official regulations, with a full 
directory of ports, with their docks, channels, pilota 
&c., and a section is given over to the reproduction of the 
tariffs of all countries. A map of the world by Bar- 
tholomew adds to the value of the book. 





AUTOMATIC SCREW MACHINES. 
(For Description, see Page 352.) 
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Fig. 110. German Automatic Screw Macuine (Loews, No. 33,;Mopet II.). 














Fic. 111, Automatic Screw Macuine (Psatr anp Wurtyey, No. 3). 


_ Buast FuRNAcks IN THE Unirep States.—The produc- | 
tion of pig — a to be once more increasing rather con- 
siderably in the United States. At the commencement 
of January this year there were 233 furnaces in blast, as 
compared with 284 at the commencement of July, 1900; 
280 at the commencement of January, 1900; 237 at the 
commencement of July, 1899; 200 at the commencement 
of January, 1899; and 185 at the commencement of J uly, 
1898, The weekly productive capacity of the furnaces in 
blast was as follows at the dates named: January, 1901, 
250,351 tons; July, 1900, 283,413 tons: January, 1900, 
294,186 tons ; July, 1899, 263,363 tons; January, 1899, | 
243,516 tons; and July, 1898, 216 311 tons. While the 
weekly productive capacity of the furnaces in blast stands 


this month at 250 351 tons, the corresponding weekly 
productive capacity in December, 1900, was 228,846 tons ; 
in November, 1900, 215,304 tons ; and in October, 1900, 
223 169 tons. While the weekly productive capacity cun- 
siderably increased in December, stocks of pig sold and 
unsold in the United States showed a further reduction, 
being reported at the commencement of January this 
year at 548,663 tons, as com d with 556,636 tons av 
the commencement of December, 641,466 tons at the c.m- 
mencement of November, 670,531 tons at the commence- 
ment of October, 625, 157 tons at the commencement of Sep- 
tember, and 504,341 tons at the commencement of August. 


| It will be observed that the reduction of stocks during the 


three months ending with January, 1901, was 121,868 tons, 














Marcu 15, 1901. | 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compriten sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPROLFIOATIONS 
UNDER THE ACTS 1883—1888, 

he number of views given in the Specification Drawings is stated 
TS PEE acs ok Eat ae ee 


not illustrated. 

Where i ions are communicated from abroad, the Names, &c., 

one ed meg ts hk ate P e 
ies of Specifications may bias _— Sal 
Branch, 25, aaa Buildings, Chancery-lane, W.C., at 

uniform . 

The date of the advertisement of the of & complete 
eee. © ae ee ee abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

ee See the date of 

advertisement of the tance of a complete Specification, 

te han pga Fyn. of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 
H. Allen, Westcott Barton, Oxon. Hay 


(2 Figs.) January 24, 1900.—In this hay loader 
there are two endless travelling webs, and on to one of these the 





hay is thrown by revolving sprocket wheels so that it may be 
carried upwards to be dropped upon the outer web, by means of 
which it is then thrown into the wagon to which the loader is 
attached. (Accepted January 30, 1901.) 


ELECTRICAL APPARATUS. 


21,704. The British Thomson-Houston Company, 
London. Electrical Distribution. [1 Fig.] November 
30, 190°.—In order to decrease variations of frequency in alter- 
nating current systems an idle synch hine provided 
with a heavy flywheel is kept running. If a tendency to varia- 
tion of frequency should occur on such circuits the idle machine 

































































then alters its torque as a motor or changes over from motor to 
generator and so diminishes the variation. There are seven claims, 
the first of which is as follows: ‘‘ The combination with an alter- 
nating-current circuit, of an asynchronous dynamo - electric 
machine having a rotating member connected to moving parts of 
high inertia adapted to store and restore mechanical energy.” 
(Accepted January 23, 1901.) 


4555. J. C. Lorrain, London. (F. Bedell, Cornell 
University, U.S.A.) Electric Distribution. (26 Figs.) 
March 9, 1900.—According to this invention the whole of an 


alternating current circuit forms part of a continuous current 
circuit. In one arrangement continuous current is led into and 
taken from central points of single core transformer windings in 
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which the alternating current is generated and receivid. To tap 
the alternating circuit of continuous current at an intermediate 
point a single core inductance connected to both conductors is 
used, the point of outflow for the continuous current being at the 


transformers or inductances. Applications of the invention are 
described. (Accepted January 16, 1901.) 


6693. The British Thomson-Houston Company. 
Limited, London. (W. S. Moody, Schenectaty, N.Y., 
U.S.A.) Transformers. [4 Figs.) April 10, 1900, — 
For artificially cooling oil insulated transformers, which can- 
not be sufficiently cooled through a heat-conducting casing, 
one of the windings is in the form of a flattened tube 
through which is circulated a cooling medium. A special 
design of coil embodying the invention is described and illus- 



































trated. The first claim is as follows: ‘‘An electrical appa- 
ratus, a hollow conductor therefor, a non-volatile fluid which 
absorbs heat from one member and is in contact with the 
other, and a fluid flowing in contact with said other member, 
which absorbs heat from the latter, such that the latter in turn 
absorbs heat from the said non-volatile fluid.” There are twenty 
claims, chiefly of the combination kind, the possible changes 
being well rung. (Accepted January 23, 1901.) 


$937. Baron Kelvin, Largs, Ayrshire. Recording 
Volt and Ampere Meters. [4 Figs.) March 1, 1900.—In 
this instrument, in which are recorded on one strip both the quan- 
tity of current passing and the difference of potentials at which the 
current is supplied on any particular point in the system the 


g.1. g.2. 





records are made on the same time line by pens hanging from 
sectors. A double sector may be used, from one side of which 
depends the r ding pen, and from the other the pence | ay 
of the electro netic device. An arrangement is provi by 
which the drum is brought to a convenient position for changing 
the paper. (Accepted January 23, 1901.) 


3237. Chamberlain and Hookham, Limi 

S. H. Holden, Birmingham. Electricity Meters. 
(3 Figs.) February 19, 1900.—In motor meters having a Foucault 
brake, and with the object of very greatly diminishing errors 
due to changes of temperature, and also for the purpose of 
getting rid of the air bubbles, which tend to adhere to the arma- 
ture in one type of such meter, there is connected in series with 
the meter a coil composed of a material whose resistance changes 
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with temperature toa greater extent than the material composing 
the Foucault brake, and this combination of meter and resistance 
is shunted with another resistance whose value changes with 
temperature to a less extent than the material forming the 
Foucault brake. The armature, which is immersed in mercury, 
is made in the form of a cone, the apex of which is directed 
downwards, the adjacent surfaces of the pole-pieces being made 





centre of the inductance winding. It will be seen that the con- 
Unuous current exerts no magnetising action on the cores of the 





towards its rim without requiring holes to be drilled in the 


armature to let them pass through it. 
1901.) 


2638. J. M. Davidson, London. Spark Coil Break. 
(6 Figs.) February 9, 1900.—In this mercury break the mercury 
is covered with a layer of non-conducting liquid, and an insulat- 
ing disc provided with segmental conducting portions is rotated 
in the two liquids by means of an inclined shaft which transmits 
to the coil current passed through the segmental conductin 
portions when they are in contact with the mercury. When us 


(Accepted January 23, 
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in connection with stereoscopic Réntgen-ray apparatus such as 
is described in patent specification No. 8934, of 1899, the break 
motor may also carry a device for giving the spark current in 
turn to two exhausted tubes, and can be made also to actuate the 
eye shutters. The duration of current flow in the coil primary 
can be varied by inclining the mercury trough so that the seg- 
mental —— rtions are immersed for a less or greater 
period. (Accepted January 23, 1901.) 


5046. A. Wright and The Reason Manufacturing 
Company, Limited, Brighton. Electricity Meters. 
(7 Figs.] March 16, 19L0.—According to this invention, in mer- 
cury electrolytic meters the electrolytic displacement of mercur: 
is caused by the operation of gravity to indicate an integrated pool | 
ing of the current passed. Diminution and increase of weight 








in the anode and cathode, either alone or in combination, 
cause the movement of the indicating pointer either directly by 
the action of gravity against gravity in a lever system or by 
gravity opposed to spring force, or indirectly with the aid of a 
iol) controlled by the gravity device. (Accepted January 30, 


20,960. T. A. Edison, Llewellyn Park, N.J., U.S.A. 
Storage’ Batteries. [3 Figs.) November 20, 1900.—The in- 
ventor states that he has discovered the reason why r is 
taken into solution in the alkali liquor of copper-oxide depolarizer 
cells ; and that such solution is due to the reduced metallic copper 
occurring in places in a more or less reguline or agglomerated form. 
Details are given for the preparation of a copper oxide block which 
is sufficiently spongy throughout to overcome the before-men- 
tioned difficulty, and yet of fair electrical conductivity. In place of 

















(£0,960) 


zinc (which is dissolved in alkali solution) the inventor proposes 
to use for the negative pole electrode electrolytic spongy cad- 
mium, which it is stated, is not so dissolved, and whose oxide must 
therefore presumably be an electrical conductor. The cadmium 
and copper oxide are packed into pockets in nickeled iron grids. 
When employing the spongy cadmium negative pay electrode, 
but little solution is required, and that may be absorbed by 





of similar form, in order that any air bubbles existing on the 
underside of such an armature will work outwards and upwards 





inert material. It is stated that the ‘‘ voltage” of the “‘ improved 
battery is 44 volts” (number of cel's not stated) and that “its 
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internal resistance is extraordinarily small.” (Accepted January 
16, 1901.) 

5356. R. K. Gray, London. Electric Cables: 
{2 Figs.) March 21, 1900.—According to this invention, in simple 
or compound electric cables, which are insulated by substances 
of two kinds, one maintaining its shape fairly well, but the other 
having a tendency to flow ; the less fluid substance (for example, 
gutta-percha) is used for the inner layer, and also preferably 
for the outermost, and where surrounded by the more fluid sub- 


Fg. 





stance, is formed with longitudinal ridge-like outward projections 
which tend to prevent the flow or displacement of the more fluid 
insulator. The insulation may be applied by known means, the 
form of the (? die or) roller being suitably modified d 
with the outer shape of the covering. The first claim is as follows : 
“In an electric cable the combination with a plastic or semi- 
plastic insulating covering of means to prevent the flow or dis- 
placement of such covering.” (Accepted pect ry 30, 1901.) 


GUNS AND EXPLOSIVES 


3477. H. Gruner, Birmingham. Rifle Sights. 
[6 Figs.] February 21; 1900.—When a bullet is fired none rifle 
it deviates from the line of the bore to the right or left, according as 
the rifling has a right or left-hand twist, this motion being inde- 
pendent of wind force. This normal deviation is called ‘* drift,” 
and such motion may be either uniform throughout the flight of 
the projectile or increasing or decreasing in various parts of the 
trajectory. Ia consequence of this drift existing sights do not give 





























correct alignment at all distances, and this invention provides a 
method of making rifle sights which will automatically compensate 
for drift, and thus obviate the necessity for calculation by the 
rifieman on that account. The leaf is furnished with a sloping or 
curved slide guide inclined to the vertical line of the sight and as 
nearly as — corresponding in contour with the line of drift. 
Against this guide the bar slides so that it travels laterally a 
ay distance when raised or depressed. (Accepted January 80, 


4623. A. Reichwald, London. (Fried. Krupp, Hessen, 
Germany.) Gun Laying. [8 Figs.) March 10, 1900.—This 
ate —— to ae such as is described in patent 
specification No. 8473, 1299, provides means by which the gunner 
when sighting can without leaving his place see the relative posi- 
tions of the pointer and sighting curve plate, and so be able to 
control the elevation or depression of the weapon. For this pur- 
pose the pointer and pointer-shaft are made hollow, and are pro- 


|. 

















vided internally with a series of mirrors, by means of which the 
image of the part of the sighting curve table before the end of the 
pointer at the time is transmitted to the sighting telescope. The 
sighting curve may be a strip of material coloured differently 
to the table, or the table may be of different colours (perhaps 
made darker gradually outwards from the curve) on the two 
sides of the curve. A glow lamp may be mounted in the lower 
end of the hollow pointer to illuminate a portion of the curve table 
through an opening in the pointer. (Accepted January 23, 1901.) 


4049. Armstrong, Whitworth, and Co., Limited, 
and Sir A. Noble, Newcastle-on-Tyne. Breech 
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in two parts pivoted together, one part also being pivoted to the 
gun, and the other part also to the breech-block. Means are 
provided for guiding the breech-block or the arm pivoted to it in 
such manner that the first part of the rearward movement of the 
breech-block is approximately in a straight line, thus clearing the 
obturator from the breech opening before the breech-block can 
commence to swing rearwards about the pivot of the carrier arm. 
In one arrangement the tail end of the part of the arm pivoted 
to the block is acted on by a cam surface on the gun, so that as 
the part of the arm pivoted to the gun swings rearward, the 
part pivoted to the block is turned in the reverse direction, so 
keeping the breech-block approximately straight. In another 
arrangement a stud fixed to the block may engage with a cam 
groove in the gun orin a lug projecting rearwardly from it in order 
to guide the block itself in the necessary path for clearing the 
obturator from the breech opening, the part of the arm pivoted to 
it sn on the other part to allow of this. (Accepted January 30 
190 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


9443. J. and R. Edwards, Llanuwchllyn, Bala, 
Wales. Pulleys. (7 Figs] May 22, 1900.— Pulleys for wire- 
rope transmission, according to this invention, each comprise two 
discs (or the equivalent) between the enlarged peripheries of 

















which and in a groove having a flange from one periphery or 
engaged teeth from both for its base, the rope runs, The spring 
of the shaft under the driving strain allows the discs to approach 
one another at the point of pressure, so that they grip the rope 
firmly. (Accepted January 23, 1901.) 

2280. F. J. Freese, Montreal, Canada. Drill 
Chucks. [4 Figs.) February 5, 1900.—A grip drill chuck, in 
which the drill can be fastened or released while the chuck is 
rotating, according to this invention comprises a split cone 
spring socket which can be compressed upon the drill butt by a 
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female conical sleeve fitting over it and adapted to be h cd 
into the gripping or free position by a loose outer casing, whose 
front ond is contracted so that it may be used ta hammer upon 
either the front or rear ridge of the female conical sleeve. (Ac- 
cepted January 30, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


20,694. J. E. Liardet, London. Steering Recorder. 
(2 Figs.) October 16, 1899.—In this specification, in which is 
claimed, ‘‘ The combination, with automatic recording mechanism 
for steering gear, of time-recording mechanism, constructed and 























(20620) eS 
operated substantially as set forth,” there is described a combina- 












Mechanism. March 2, 1900.—According to this) 


(9 Figs.) 
invention, the carrier arm in gun breech mechanism is made | 


tion of a pencil registering helm recorder, with a clockwork 
actuated rotating type reel, which is kept inked by a or pad, 
and is moved so as to print a record of the time upon the record 


strip at or level with the point where the pencil is recording each 





my 23 position of the rudder is changed. (Accepted January 23, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,394. E. Konig, Aschersleben, - Pistons. 
{1 Fig.] December 1900. — This improved form of piston, 
specially intended for anges of the Schmidt class in which 
highly superheated steam is used, is made in such manner that 
the former comparatively large weight is decreased, and at the 
same time internal strain in the piston is lessened. For this 
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pu both piston jupks are mounted independently of one 
another on the piston-rod in such a way that the high-pressure 
piston is, by means of a nut and compensating distance-piece, 
pressed against the low-pressure piston, which is firmly keyed on 
to ny piston-rod in the usual manner. (Accepted January 30, 
1901. 


6618. R. Schulz, Berlin, Germany. Water-Tube 
Boilers. [5 Figs.) April 9, 1900.—In this water-tube boiler 
the return tubes are of the same kind as the upgoers, and are 
situated in somewhat similar positions, but are protected from 
contact with the heated gases or direct radiation from the fire. 
In the boiler illustrated the downcomer tubes are contained ina 






































ryt 
\ | ——— a) 
xesccraaniti it 
H ) ti 
ai 
| SERRE i 





























space surrounded by close set upgoer tubes, the boiler back, end 
a sliding plate movable for giving access to the tubes for clean- 
ing. Itis stated that the use of small tubes for downcomers 
in the manner described, instead of larger tubes returning out- 
side the shell, overcomes expansion difficulties, and renders the 
boilers cheaper to manufacture. (Accepted January 23, 1901. 


4458. L. N. Bamber, Theydon, Essex. Steam 
Separators. [2 Figs.] March 8, 1900.—A steam separator, 
according to this invention, comprises a chest across which the 
steam passes, a strainer within the chest, and a water receptacle 
below it. The strainer is constructed as a nest of cruciform and 
angle-bars arranged vertically in such manner that the steam 
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shall have its direction of motion se, ay as many times a8 
possible in order that moisture in it may be thrown against the 
strainer blades or into the quiet steam within their concavities. 
and go be enabled to drain away into the water receptacle below, 
from whence it is discharged through a blow-out cr by means of 
asteam trap. (Accepted January 23, 1901.) 





UNITED STATES PATENTS AND PAIENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





American Bripce Burpixe.—Oiders for steel were 
given out in January in connection with American bridge 





building for the great amount of 60,000 tons, 
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ELECTRIC TRAMWAY SCHEMES IN 
PARLIAMENT. 


TE time is now rapidly approaching when Com- 
mittees of the Parliament which is now in session 
will have to consider a number of schemes relating 
to the supply and application of electricity. Year 
by year the number and scope of Private Bills 
relating to electricity increase in quantity and im- 

ortance ; and it is pleasing to observe that Com- 
mittees of both Houses have in the past lent a 
willing ear to the arguments which have been put 
forward in support of all meritorious undertakings 
—and in spite of the bitter and in some cases 
wholly unreasonable opposition of the local autho- 
rities, numerous lighting, electric power, and electric 
traction Bills have become law during the past few 


ears. 

. It has often been urged that, although this 
country is somewhat behind continental nations 
in all matters relating to electric lighting and 
haulage, we have the inestimable advantage of 
being able to profit by the mistakes of others. 
The same argument is advanced by those who seek 
to justify the backwardness of London in matters 
electrical, as compared with the provinces. It 
were impossible to deny that much is gained by a 
little delay and circumspection ; but we hope to 
show in the course of the present article what 
lamentable consequences have resulted owing to 
the remissness of the Legislature in grasping the 
magnitude of the blessings which a judicious and 
sufficiently bold application of electricity may confer 
upon the community. 

In endeavouring to prophesy the attitude which 
a Committee of either House is likely to take up 
towards an electrical undertaking, we are beset at 
the commencement by a very real difficulty. We 
refer to the absence of any official report or record 
of the proceedings which is easy of access to the 
public. It is true that the Private Acts may them- 
selves be referred to, and no doubt much valuable 
information may be derived therefrom ; but it is 
impossible, without referring to the minutes of 
evidence, to form any judgment as to the kind of 
evidence which is necessary to support, or which 
will effectually throw out, a tramway or electric 
power scheme. The Locus Standi Reports (edited 
by Messrs. Sanders and Sissi Anita} ive of con- 
siderable value, but, as their name implies, they 
merely indicate who is entitled to oppose a Bill. 
The Reports of Private Bills (two or three volumes 
of which have been edited by Mr. Newbon) are 
almost entirely confined to railway Bills. We venture 
to hope that their enterprising editor may pursue 
his labours so as to provide those interested in elec- 
trical and tramway undertakings with a store of 
useful precedents, which will show not only what 
schemes are likely to pass through Committee, but 
which will give a précis of the evidence adduced in 
support of schemes which eventually failed. 

If the electrical engineer, or the promoters of 
some new scheme, were prepared to spend a week 
or so in making a diligent search in the lumber 
rooms at Westminster, the minutes of evidence and 
the deposited plans could all be inspected ; but life 
is not long enough for such research. 

In approaching the question whether a Parlia- 
mentary Committee is likely to lend a favourable 
ear to arguments in support of an electric lighting 
power or traction Bill, it is satisfactory to observe 
that, in the course of last year, the president of these 
Committees (Sir James Kitson) drew attention to 
a resolution which had been passed in favour of 
many of the gigantic schemes for power distribution 
which were then before the House. It will be 
satisfactory if we find that the spirit of that resolu- 
tion resides in the Committees to which the Electric 
Bills of 1901 will shortly be entrusted. 

The question whether a company or person has 
a right to be heard—or in other words, whether 
there is‘any locus standi—usually arises and is finally 
decided before the Bill is argued before the Select 
Committee. Otherwise serious inconvenience and 
expense might be unnecessarily incurred. The pro- 
gress of electricity as a means of distributing light 
and power has naturally given rise toa number of 
cases where the right of a landowner, local autho- 
rity, or owner of some rival scheme, to oppose a 
tramway or electric lighting scheme, has been con- 
sidered ; and it is from the consideration of a 
number of cases (taken from the Locus Standi 
Reports in the House of Commons), that the 
following general rules have been deduced. 
Thus persons are entitled to be heard before a 


Committee in opposition to an electrical undertak- 
ing : 

1. When the object of the Bill is to construct 
works or to authorise undertakings which will com- 
pete with those of the petitioners ; 

2. Where they represent a gas company whose 
interests will be injuriously affected by an electric 
lighting installation ; either (a) by open competi- 
tion; or (b) by interference with their mains or 
pipes ; or 

3. Where the proposed works will involve the 
uprooting of streets, the duty of repairing which 
devolves upon the opponent. 

On the other hand, a locus standi will not be 
granted in the following cases : 

1. Where the undertaking is one which the pro- 
posed opponents could not lawfully carry on ; 

2. Where their interest in the scheme is of a 
merely general nature ; 

3. Where the competition alleged is that which 
might possibly exist send an electric tramway 
and a railway, there having been previously in 
existence a horse tramway in competition with the 
railway. Thus a railway company would not be 
heard in opposition either to a Bill for the promo- 
tion of an electric tramway, or to a Bill which had 
for its object the substitution of electrical for 
animal traction. 

We now propose to consider a few of the cases 
which do not necessarily relate to electricity, from 
which the foregoing principles have been deduced. 
It should be borne in mind, however, that the mere 
fact of being allowed to appear in opposition to a 
Bill is no guarantee that the opposition is likely to 
be successful. We hope to consider a few cases 
relating to electric and other tramway schemes 
which will illustrate the kind of evidence which 
has weight with the members of Select Committees. 

With regard to tramway schemes, certain very 
important questions arise as to the nature of the 
opposition which may be raised to them before 
Parliamentary Committees. One of the most im- 
portant cases was the Dublin United Tramways 
(Electrical Power) Bill, 1897. There the Bill in 
question authorised the use of electricity as a 
motive power on the tramways of the Dublin 
United Tramways Company. The petitioners—the 
Dublin, Wicklow, and Wexford Railway Company 
—alleged that they would suffer from competition. 
In a former case the same petitioners had been 
refused leave to oppose upon similar allegations. 
They contended, however, that what was then con- 
sidered to be merely an improvement of existing 
competition (e.g., the substitution of electric for 
horse traction) was in reality competition of a new 
and far more dangerous character. It was decided 
that the probable competition in this case would be 
so small as not to warrant the Committee in giving 
a locus standi. 

As subsequent events have proved, the competi- 
tion has had a serious effect upon the railway 
company ; nevertheless, this case is always cited 
as an authority for the proposition that a railway 
company will not be heard in opposition to a tram- 
way scheme. The case, moreover, has often been 
followed in principle. (See the Wallasey Tramways 
Bill, 1899.) 

Although they have no right to be heard on the 
ground of competition, a railway company have 
nevertheless an interest in opposing the use of 
electric motive power on a tramway, as liable to 
affect telephones and signalling apparatus, and 
clauses for their protection will generally be intro- 
duced (Corporation of Edinburgh Tramways Bill, 
1893, R. and 8. 256). 

Cases have also arisen in recent years with regard 
to electric railways. Thus, in the case of the 
Metropolitan District Railway (March, 1897, S. 
and A. 193) the company sought power to construct 
an underground railway, and to work that railway 
and their existing underground railway by elec- 
tricity. Another railway sought a locus standi 
on the ground of competition, but it was dis- 
allowed. The promoters, however, conceded the 
petitioners a locus standi against the clause 
authorising the working of the existing railway 
by electricity. The Metropolitan Railway Com- 

any, in opposing the Baker-street and Waterloo 

ilway, 1899 (Times, April 26, 1899), used the 
argument that they were experimenting in order to 
ascertain whether they could not adopt electricity, 
and send more trains over their line to meet the 
congested traffic ; but the argument, as a factor in 
preventing the passing of the preamble of the Bill, 








was of no weight. 





Where a railway company ask for power to work 

a tramway by steam or any mechanical power, it 
having been admitted that mechanical power in- 
cluded electricity, a locus standi was given to owners 
of electric lines and works in the immediate 
neighbourhood (Barry Railway : Petition of 
a Telephone Company, 1893, R. and 8. 
242). ' 
With regard to electric railways which involve 
the laying of wires, whether overhead or under- 
ground, it has been decided that a gas company is 
entitled to oppose any clauses which affect their 
mains and pipes. Thus, in the Kidderminster and 
Stourport Electric Tramway Bill, 1896, the peti- 
tioners were a gas company, who alleged that the 
Bill would authorise the promoters to interfere 
with the access to, and the maintenance of their 
mains and pipes. They alleged, inter alia, that it 
would be impossible to work the tramway without 
a liability to explosions, which recent experience 
had shown might take place through ‘‘ sparking.” 
The promoters contended that the petitioners were 
sufficiently protected by the model clauses in the 
Bill; but in spite of this, they were held entitled 
to appear before the Committee, and call evidence 
in opposition to the Bill. 

Passing on from the abstract question, whether 
and how far the right to oppose a particular Bill 
will be conceded to any person or corporation, it 
may be of interest to draw attention to a few cases 
which illustrate the difficulties with which pro- 
moters of large schemes for electric tramways may 
have to contend. The two Bills which were pro- 
moted by Leeds and Bradford in 1899 for the 
extension of their respective tramway systems 
outside their boundaries afford a striking instance 
of the difficulties which must inevitably result from 
a difference in gauge. Between the boundaries of 
the two cities there lies a piece of roadway 2 miles 
in length, along which the corporation of each city 
sought to extend their own electric tramway. The 
gauge of the Bradford tramways is 4 ft., that of the 

eeds system 4 ft. 8$in. The question therefore 
was, Where shall the break take place—at Stan- 
ningley, on the borders of Leeds, or upon the 
borders of the City of Bradford? As might have 
been supposed, the Bradford people sought to 
extend their own system to the confines of ds, 
and the Leeds people were all in favour of an ex- 
tension of the larger gauge to Bradford, and pro- 
moted a Bill with that object. Before either 
corporation came before Parliament a private 
company had obtained powers under the Light 
Railways Act to establish a system of tramways on 
the neutral ground, and had entered into a pro- 
visional agreement with Bradford to sell their 
rights to the corporation of that city. Armed 
with this agreement, the Bradford Corporation 
came before the Committee and sought powers 
to extend to Stanningley, supporting their claim 
by evidence intended to show that the interests 
of the neutral district would best be served 
by direct communication with the centre of Brad- 
ford. It was also urged that if the Leeds Bill 
were granted the interests of the private company 
might be seriously imperilled. The Leeds Bill, 
which then came before the same Committee, was 

ractically the Leeds case in opposition to the 
radford Bill, and it was supported by stron 
evidence to show that the population of the neutra 
district was more closely connected by business and 
social ties with Leeds than it was with Bradford. 
In the event the Committee decided that the 
reamble of the Bradford Bill was proved, that the 
eds Bill failed, and that the Bradford Corporation 
were entitled to extend their 4-ft. gauge to the 
confines of Leeds. 

It would be difficult to find a more favourable 
instance of the lamentable consequences which 
result from omission to adopt a uniform gauge. It 
clearly demonstrates the need for some central 
authority vested with power to insist upon the 
adoption of a uniform gauge for all tramways. It 
is true that in some towns a narrow-gauge railway 
must be laid down owing to the narrowness of the 
streets ; but where, as in the case of Leeds and 
Bradford, there is no physical obstacle, irreparable 
injury may be done to the cause of intercommuni- 
cation between those districts in Lancashire and 
Yorkshire where populous districts are being rapidly 
transformed into immense straggling cities. 

As we have pointed out above, the chief obstacle 
to the progress of electrical undertakings ona large 
scale is the practical veto which the local authority 





is able to exercise if so inclined. It is not to be 
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MICRO-PHOTOGRAPHS OF 





Fic. 1, ‘*Thermit” iron x 60 diameters. 


supposed, moreover, that the opposition of local 
authorities is confined to the powers of compulsory 
purchase and other powers which such bodies are 
able to exercise under the Electric Lighting or 
Tramways Acts. They are in many cases entitled 
to appear before the Committees, and the evidence 
adduced by them is treated with considerable 
weight. In fact, it would not be too much to say 
that the career of many a Bill has been wrecked 
by the opposition of local authoritiesalone. If this 
power to oppose is sometimes arbitrarily exercised 
in connection with undertakings on a small scale, 
it becomes much more serious, and is often more 
vehemently pressed in opposition to schemes which 
involve the laying down of an undertaking which 
affects a large tract of country, and which affecte 
the interests of a number of independent local 
authorities. Instance the case of the South Staf- 
fordshire Tramways Bill of 1899. There the 
British Electric Traction Company sought Parlia- 
mentary powers to establish in South Staffordshire 
a system of tramways on a uniform gauge, and 
worked throughout by electricity, The scheme 
embraced a large number of independent local 
authorities, some of whom had already obtained 
powers to work their tramways, while in others 
the tramways were in the hands of private 
companies. The advantage of the whole system 
of tramways getting into the hands of one 
large company lay in the fact that in many districts 
the powers of purchasing the private undertakin; 

had not yet fallen in, while at best they would a. 

fall in at different times. Consequently, even if 
all the local authorities had worked together, uni- 
formity of system could not have been established 
for a number of years. In spite of the obvious ad- 
vantage attendant upon the vesting of the whole in 
one large company, whose financially prosperous 
condition was a sufficient guarantee for successful 
working, the local authorities (or some of them) 
opposed the scheme, and the Bill was thrown out. 








MICRO-PHOTOGRAPHS OF “THERMIT” 
IRON. 


By J. C. W. Humrrey, B.Sc., St. John’s College, 
Cambridge, 1851 Exhibition Research Scholar. 


THE micro-photographs here reproduced were 
taken in the Cambridge Engineering Laboratory 
from a sample of iron sent by Mr. W. Rosenhain to 
Professor Ewing, which had been produced from 
a “Thermit” mixture as manufactured by the 
Chemische Thermo-Industrie at Essen. A —_ 
on this process by Mr. Ernest F. Lange is published 
in the last volume of the Journal of the Iron and 
Steel Institute (vol. liii.).* The material is interest- 
ing as illustrating very clearly, and on a compara- 
tively large scale, ed gape character of crystal- 
line structure in metals. The specimens were cut 
from a rough casting, and were polished in the 
usual manner with rouge, and then etched with 
a 10 per cent. solution of nitric acid. When 
examined under the microscope, the face was 
found to consist of rather large crystal grains 





* See also page 450 of the last volume of ENGINEERING. 





Fig. 2. 





Fig, 4, 


“Thermit” iron x 900 diameters, 


with irregularly curved but sharply defined boun- 
daries. The etching produced what at: first looked 
like geometrical projections from the polished sur- 
faces of the crystals, but these turned out on exami- 
nation to be pits. The pits are of a beautiful geo- 
metrical character, and are similarly orientated over 
each crystalline grain. In some cases nearly the 
whole surface of the grain was covered with such 
geometrical markings. Fig. 1 shows a specimen 
which was only lightly etched, and is reproduced at 
a magnification of 60 diameters. In this the crystals 
are well distinguished, not only by their boundaries, 
but by the differences in texture of surface, and a 
few pits appear as dark specks. There is a notable 
absence of any impurities collected at the boun- 
daries, for these appear as fine lines. A more 
deeply etched specimen examined under a higher 
power shows that each crystal is built up of a system 
of cubes, which are similarly situated throughout 
its volume. We find differently shaped pits on 
different crystals, according to the direction in 
which the plane of the polished surface cuts these 
cubes. Figs. 2 to 5 are photographs taken with 
a Zeiss homogeneous immersion 2-millimetre lens 
of 1.3 aperture ; as reproduced, they magnify 900 
diameters. In Fig. 2 the cubes have one side 
parallel, or nearly so, to the polished surface, and 
we accordingly find a system of pits having the form 
of squares. The hazy outline of some of the pits 
is due to the different depths to which they descend, 
it thus being impossible to bring them all into 
focus together. Figs. 3 and 4 show respectively 
an edge and a corner of the cubes etched out. 
Fig. 5 is taken at the boundary between 
two crystals; on one side there are square 
pits, and on the other the pits are trian- 
gular. At the boundary we get double pits, 
the portions lying on either side being distin- 
guished by their different shapes. A survey of the 


whole etched surface leads to the conclusion that 
etching occurs more energetically at and close to 
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Fig. 5. 


“Thermit” iron x 900 diameters, 


the boundaries than it does in the more central 
parts of the surface of a grain. This may be 
ascribed to the electrolytic difference between one 
crystal and another taking more effect at the 
boundaries than elsewhere. 





THE ARMY AND NAVY BUILDING OF 
THE PARIS EXHIBITION. 
(Continued from page 327.) 

THe Hotchkiss semi-automatic 3-pounder, 47- 
millimetre calibre gun, should also be described 
(Figs. 22 to 25, page 361). This gun is iden- 
tical with the standard Hotchkiss quick - firing 
3-pounder gun on automatic recoil mounting, 
with the exception of the semi-automatic gear. 
By this arrangement the operations of opening 
the breech, extracting and ejecting the spent 
cartridge case, and closing the breech, are auto- 
matically performed, it being only necessary to 
load and fire by hand. This mechanism do -- 
appreciably complicate the gun, only three n.oving 
pieces being added to the gun proper, and three 
fixed parts to the carriage. The gear is extremely 
simple, and is so arranged that its action is unin- 
fluenced by a reduced recoil, or an incomplete 
return to battery. The normal recoil of the 
3-pounder gun is about 100 millimetres, but the 
semi-automatic gear will perform its functions with 
a recoil of only 75 millimetres, or when the gun 
fails to return to battery, by 10 millimetres. 

The semi-automatic mechanism consists essen- 
tially of an actuating slide pivoted to, and recoiling 
with, the crank handle of the gun ; a stout spiral 
spring in tension between the end of the slide and 
a fixed part of the mounting; a buttress plate 
bolted to the mounting, and a locking spring 
attached to the extractor. ; 

The recoil of the gun is only utilised in extending 
the spiral spring, and in bringing the slide in line 
with the buttress plate ; the breech is opened, and 
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CONSTRUCTED BY MESSRS. HOTCHKISS AND CO, ST. DENIS. 


47-MILLIMETRE SEMI-AUTOMATIC GUN. 
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the spent cartridge-case is extracted and ejected 
during the return of the gun to battery. 

The extractor is so arranged that on the ejection 
of the spent case, it locks the breech-block in the 
open position, and holds it against the tension of 
the spiral spring. On introducing a fresh cartridge 
into the gun, it strikes the extractor and automati- 
cally releases the breech-block, which is then in- 
stantly closed by the spring. The gun is then ready 
for firing. 

The advantages of the semi-automatic gear are 
threefold : first the gun’s crew is reduced to the gun- 
pointer and the loader ; second, the rapidity of fire 
is greatly increased ; third, there is perfect safety 
in the case of a hang-fire, as the breech will only 
open after the discharge of the piece. Finally, the 
gear may be instantly disconnected from the gun, 
when the piece may be worked by hand as an ordi- 
nary quick-firing gun. 

Figs. 23 to 25 show the gear in elevation, 
plan, and partial rear view. The detail of the 
extractor is not shown, being unessential to a clear 
understanding of the mechanism. The breech- 
block, with its manceuvring, firing, and extracting 
mechanism is identical with the standard Hotch- 
kiss quick-firing mechanism, except that the ex- 
tractor guide in the breech-block is cut away near 
the top to form an abutment which brings up 
against the extractor stud when the breech is held 
open before loading. 

As compared with the standard model, the ex- 
tractor is lengthened to the rear, and formed into a 
hook which locks against the rear face of the 
breech housing when the breech is opened, being 
forced and held in this position by the locking 
spring. This arrangement is only necessary to 
prevent any chance of the extractor rebounding 
and allowing the breech to close before the gun is 
loaded. 

The actuating slide A isa single forging, which 
is pivoted by means of the eye B to the secondary 
crank C, which is formed on the crank handle. 
The spiral spring D is hung between the hook E 
formed at the end of the slide, and the eye F drilled 
in the cradle of the mounting. On the under side 
of the slide are formed the buttress G, the lift- 
ing cam H, and on the side the startingarmI. The 
right side of the cradle is formed into the bracket 
K, and to this is bolted the buttress plate L by 
means of two stout bolts. We may now describe 
the action of the mechanism. 

Suppose the piece to be discharged. The gun 
will recoil, drawing with it the slide A, and extend- 
ing the spiral spring D. When the recoil reaches 
75 millimetres, the buttress K will have passed 
beyond the face of the buttress-plate L, and the 
tension of the spiral spring will cause the slide to 
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rotate around the stud on the secondary crank C 
until the tail M of the slide bears upon the top 
surface of the buttress-plate. The tail slides over 
the buttress-plate until the end of the recoil. On 
the return of the gun to battery, the buttress G 
strikes against the face of the buttress-plate L, and 
as the slide cannot continue its movement with the 
gun, it causes the breech to open, first by the 
starting arm I acting with a powerful leverage 
against the upper branch of the crank handle, and 
finally by the action of the eye B acting with 
a short leverage upon the crank C. The open- 
ing of the breech accomplishes the extrac- 
tion and ejection of the spent cartridge case, 
precisely as in the case of the ordinary quick-firing 
gun, and when fully open the breech - block is 
locked in this position by the extractor stud en- 
gaging with the abutment formed in the extractor 
guide. The tail of the extractor engaging the 
rear face of the breech housing, prevents any re- 
bound or unintentional unlocking. On the ejection 
of the cartridge case, the lifting cam H strikes the 
hub of the crank handle at N and causes the slide 





to pivot about the stud of the erank C, releasing 
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the buttress G from its engagement with the 
buttress-plate L. The tension of the spiral spring 
now acts to raise the breech-block to the closed 
position, the latter being only prevented from rising 
by the extractor as already described. On intro- 
ducing a fresh cartridge into the gun, the flange of 
the case strikes against the extractor, causing the 
latter to unlock and move forward when the breech- 
block is free, and immediately closes under the 
action of the spiral spring. The piece is now ready 
for another round. Figs. 26 to 29 show details of 
the Hotchkiss ammunition, and Fig. 30 is the base 
percussion fuse. 


Tue Exurerr or MM. Normanp, Havre. 

We must describe in some detail the exhibit of 
MM. Normand and Co., the famous firm of torpedo- 
boat builders, at Havre, and from whose works the 
French Navy has been so largely strengthened with 
this class of vessel. It was at the Normand Works 
that were built the torpedo - boat destroyers 
Durandal and Hallebarde, that made 27.31 knots; 
the twin-screw torpedo-boat Forban of 31.03 knots ; 
Baroness de Rothschild’s yacht Gitana II., of 26.03 
knots ; to mention only a few out of very many. 
The Normand water-tube boiler formed an interest- 
ing exhibit ; it included a special water-level regu- 
lator applied to two or more boilers. It consists 
of a double-tube connecting the two boilers, one of 
large dimensions connecting the steam drums and 
equalising the pressure, whilst the other, of small 
dimensions, is placed near the normal water level, 
and serves to equalise the level in the pair, or 
group of boilers. Another accessory was an auto- 
matic feed-water regulator. This consists essen- 
tially of a cylinder in constant communication with 
the boiler by a pipe, placed near the centre of the 
evaporating surface. A small pipe near the top 
of the cylinder leads into the latter a constant flow 
of steam, if the water be low in the boiler, and of 
water, if it be too high. In the former case, a 
float inside the cylinder is kept near the bottom of 
the cylinder, and in this latter it rises near the 
top. The movement of the float controls the feed of 
the water. An interesting device of another sort, 
but belonging to the same exhibit, was an improved 
device for small calibre quick-firing guns trained 
by a shoulder butt. The man serving the gun has 
both hands occupied, and of necessity he steadies 
himself against the gun if the ship be rolling. 
The device in question provides him with an inde- 
pendent support, consisting either of a circular 
platform fixed to the gun mounting, or of a bar 
turning round the vertical axis of the mounting, and 
which can be fixed in any position by a spring 
bolt. Other objects forming this exhibit were 
MM. Normand’s steam reheater, which is consider- 
ably applied in the French Navy, with marked 
economical results ; and the Normand safety valves 
for steam cylinders. 


Tue ForGes ET CHANTIERS DE LA MEDITERRANEE. 


The Forges et Chantiers de la Loire made a nice 
exhibit of small models; among them were those 
of the French cruiser Descartes, the Japanese 
Azuma, the ironclads Masséna, Desaix, &c.; but 
the Forges et Chantiers dela Mediterranée showed 
a very fine collection. A conspicuous model was 
one of the main engines of the armoured cruiser 
Dupleix, which is still unfinished. There are three 
engines, the model of the central one being exhi- 
bited. They are four-cylinder triple-expansion; the 
cylinders are .91, 1.36, and (two) 1.42 metres in 
diameter (35 82 in., 53.54 in., and (two) 55.91 in.) ; 
the length of stroke is 31.50 in. With a working 
pressure of 15 kilogrammes (213 lb. per square 
inch), the estimated horse-power is 17,100. The 
weight of the three engines, with the lines of 
shafting, and screws, will be 690 tons. Of other 
naval models may be mentioned those of the 
Pothuau and the Jauréguiberry. The latter is a 
first-class ironclad 108.5 metres (356 ft.) long, 22.15 
metres (72 ft. 8 in.) wide over batteries, and 14.63 
metres (48 ft.) deep; the draught of water aft is 
8.45 metres (27 ft. 8 in.), and the total displace- 
ment 11,818 tons. She has two engines of the 
vertical triple-expansion type, with 24 Lagrafel 
and Allest boilers working at 213 lb., and the 
indicated horse-power is 15,000, giving the ship a 
speed of 18 knots. 

The Pothuau is a first-class cruiser, 114 metres 
(374 ft.) long, 15.30 metres (50 ft. 2 in.) beam, 8.25 
metres (27 ft. 1 in.) deep, and with a draught of 
5.87 metres (19 ft. 3 in.) on a displacement of 5360 
tons. The Pothuau has vertical triple-expansion 





engines with 18 Belleville boilers that supply steam 
at 17 kilogrammes (242 lb. per square inch); with a 
maximum development of 10,378 horse-power, a 
speed of 19 knots is obtained. Another model of 
a famous French cruiser was that of the Chateau 
Renault, which is rated at 23 knots. This ship is 
135 metres (442 ft. 11 in.) long, and 17 metres 
(55 ft. 9in.) beam ; her displacement is 8018 tons. 
She has three vertical triple-expansion engines with 
three screws, and Normand-Sigaudy boilers, worked 
at 15 kilogrammes (213 lb. per square inch). At 
the present time the Forges and Chantiers are con- 
structing a very interesting cruiser for the Russian 
Government, the Cesarovitch. She will be 118.50 
metres (389 ft. 3 in.) long, 23 metres (75 ft. 5.5 in.) 
beam, and 14.60 metres (47 ft. 11 in.) depth of hull ; 
her engines will develop 16,300 horse-power, and the 
estimated speed is 18 knots. The engines are 
vertical triple-expansion, supplied with steam by 
twenty Belleville boilers, the working pressure 
being 19 kilogrammes (270 lb.) per square inch. 
Another Russian model shown was that of the 
armoured cruiser Bayar, which will be 135 metres 
by 16.30 by 11.60 (442 ft. 10 in. by 53 ft. 6 in. by 
37 ft.); her tonnage will be 7802. There will be 
twenty-six Belleville boilers provided, registered 
at 21 kilogrammes (298 lb.) per square inch), and 
the engines will be vertical triple-expansion. The 
estimated speed is 21 knots. 
(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 15th inst., an ordinary general 
meeting of the Institution of Mechanical Engineers 
was held at the Institution House, the President, 
Mr. W. H. Maw, occupying the chair. 


TROLLEY AND ConpuitT SysTEMs. 

After the usual formal business had been trans- 
acted, a paper was read entitled, ‘‘ Combined 
Trolley and Conduit Tramway Systems,” the author 
being Mr. A. N. Connett, of London. This paper 
we commence printing in full on another page. 

Mr. J. S. Raworth was the first speaker in the 
discussion. He said he concluded he had been 
called on to open this discussion from the fact that 
he had had as much to do with the development 
of electric traction as most people. The author’s 
paper was full of information ; he had been long 
engaged in practical work, so that he knew what 
he was talking about, and he had, moreover, been 
successful in overcoming many of the difficulties 
that beset the path of a conduit system. It would 
be noticed, however, that all the illustrations given 
by the author, save one, came from Paris. The 
capital of France was in many points a civilised 
city, but this could hardly be said in regard to its 
roads. If, for example, one travelled from London 
to the Grand Hotel, Paris, the worst bit of road- 
way met with was that from the Gare du Nord to 
the Grand Hotel. He had seen a hole in a high- 
way in Paris that was big enough to take a 4-lb. 
loaf. The London County Council now propose to 
lay down a conduit system, and that would be the 
first example of its kind in England. Solongas his 
memory went back, there had always been antagon- 
ism to tramways; those people who rode in carriages 
opposed them ; but it was to be remembered that 
it was by the action of companies that tramway 
systems had reached even that state of efticiency 
which at present existed. If we could see our way 
to sling the tram cars up in the air, so that they 
would go over everything, it would be presumed 
the owners of carriages would be satisfied. One of 
the objections to the tram lines was the rails in 
the roadway. With existing systems the width of 
rails was about 24 in. That could be tolerated; but 
by the drawings which the author submitted it 
would be shown that the total width of the slot-rail 
was 6 in. across—almost as wide as a horse’s hoof. 
The author said cars could run on the conduit 
system with a slot no more than }in. wide. The 
speaker was glad to hear that. Local bodies and 
county councils had sent deputations of their mem- 
bers all over the world to inquire into the running 
of street railways, and the reports these gentlemen 
got up were often very beautiful things to look at, 
One of the first places they often went to was Buda- 
Pesth, and of the system in use at that city there had 
been many excellent descriptions. It was a fact, 
however, that the slot for the plough was there 
big enough for a cat to get through. In Brussels 
the slot was 1} in. to 1g in, wide, and there were 





places where it was wide enough for a child to fall 
into up to its knees. It was to be hoped they were 
not going to have that kind of thing in England, 
and he was glad to hear that the ?-in. slot was 
practicable. He would repeat that if tramway con- 
structors are to be allowed to cut up the streets to 
lay down conduits, they must be prepared to reduce 
the exposed surface of the rail considerably. The 
author had referred to the use of accumulators, 
and he, the speaker, thought that Mr. Connett 
would give very different advice in addressing the 
Institution of Mechanical Engineers to that which 
he would offer to the Institution of Electrical Engi- 
neers. To the former he would probably say, ‘‘ Get 
your accumulators on hire and let the proprietors 
do the work of keeping them in order.” To the 
electrical engineers he would doubtless say, ‘‘ What- 
ever you do, do not allow these mechanical engi- 
neers to persuade you to let accumulators on hire.”’ 

Mr. Ferranti was the next speaker, he con- 
sidered the value of the paper chiefly rested in the 
fact that it described a combination of overhead 
and underground systems. There had been many 
disputes as to which is the best, but both had ad- 
vantages for certain positions. The overhead wire 
and trolley pole were looked on as an intolerable 
nuisance in the cities, and yet it was impossible to 
push the conduit system far out into the suburbs 
for financial reasons. A good deal had been heard 
of the dangers of the trolley system lately ; chiefly 
on account of the Liverpool accident. Manchester, 
however, had determined to run the same risks. In 
English towns, and especially in a damp county 
like Lancashire, there would doubtless be a good 
deal of difficulty in keeping the mud out of the 
conduit, but this must be overcome, and no doubt 
the best arrangement would be the combined 
systems. The obstructions due to gas and water 
pipes, &c., in the streets were a very serious 
matter in laying the conduit. There was no 
systematic course followed in underground work 
in the streets, and the expense of diversions would 
be very great, probably 30001. a mile in most 
London streets. The conduit was apparently a 
very simple matter, but there were many pitfalls 
in its design, and for the purpose it was needed 
that there should be practical experience and engi- 
heering skill. He considered it better to follow 
what had been done rather than run the risk of 
failure by new features. 

Mr. Monkhouse had seen most of the systems 
described in the paper. That at Buda-Pesth was 
the oldest in the world, since it had been in use 
since 1881. The plough used there was as cheap 
as it well could be, the cost being no more than 
7s. 6d., and, therefore, with regard to some difii- 
culties that had been brought forward, it might be 
said they could afford to replace it if accidents 
recente: f With regard to what Mr. Raworth had 
said about the width of the slot, he would say that 
in New York there were many miles of conduit 
railway at work, and the slot was no more than ? in. 
wide. Of course, in that case it was impossible to 
arrange for the withdrawal of the plough except by 
means of a trap-door in the street. The line from 
Paris to Vincennes was run on the dual system. 
The obstructions underground, to which reference 
had been made, were no doubt serious, but he 
thought that Mr. Ferranti’s estimate of 3000I. a 
mile was excessive. The author had not touched 
upon the system of conduction by surface contact. 
The speaker considered something might be done in 
this way, if a satisfactory method could be intro- 
duced of preventing live contacts at the back of 
the car kes it had passed. A method followed 
was to trail chains behind the car; these would have 
the effect of making contact and blowing the fuse. 
That, of course, would stopthe car, which was a minor 
evil. This arrangement was carried out in Tours, 
and he thought there was a system of the kind in 
Paris ; the chains rattling behind, however, made a 
great noise. He recommended the system of sur- 
face contact to the attention of engineers, and con- 
sidered that if the difficulties now existing could be 
got over the arrangement would be most satis- 
factory. 

Mr. Holroyd Smith was pleased to find that a 
method he had Socom tee 5 twelve years ago had 
again come forward, and that the combined system 
of overhead and conduit street railways was finding 
favour with other engineers. Mr. Raworth had 
not stated the width of the Buda-Pesth slot ; 
he would give the figure, it was 1f in. wide. That 
he acknowledged was too much. When he had 
constructed the Blackpool Railway, the Corpora- 
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tion had limited him to 4 in. Mr. Raworth had 
also referred to the broad surface of the conduit 
rail, which was dangerous for horse traffic. At 
Blackpool he had got over this difficulty by making 
the conduit rails of channel section, and filling the 
space in with wood, Each rail, therefore, only pre- 
sented a road surface of two strips of metal, 3 in. 
wide, each. That, according to a sketch made by 
the author, was the only metal shown on the 
surface, there being, therefore, in all, four strips of 
metal each 2 in. wide, the slot being, as stated, 
iin. wide. Mr. Smith was glad to hear the author 
advocate a centre-slot. If the President thought it 
desirable, he would be glad to add further parti- 
culars of the Blackpool Railway in the form of an 
appendix. ck a) ck 

Mr. Kilburn Scott referred to the objections raised 
tothe conduit system. These, he thought, were often 
of trivial or imaginary nature, and the criticisms 
were not always without bias. In regard to the 
relative merit of centre-slot and side-slot, he thought 
something might be said in favour of the latter. 
In Paris the centre-slot was first laid, following the 
example of Washington ; but the Parisian authori- 
ties, after experience, had come to the conclusion 
that they would not allow the centre-slot, so the 
alternative arrangement had to be installed. The 
difficulty experienced at switches had been most in- 
geniously got over by carrying the conduit out to the 
centre at such points, as described by the author in 
the paper. The arrangement, however, was neces- 
sarily very expensive. It was the custom to make 
the two inside rails of the road the slot-rails, and 
so two ploughs were needed oneach car. This could 
be got over by making the slot-rails on the same 
side, so that the plough would always be in a right 
position ; or it would be possible to let the plough 
travel across the car. The latter arrangement was 
already adopted in order to prevent accidents at 
switches, supposing, as the author pointed out, 
that the car were to branch off and the plough 
were not to follow, in that case the plough would 
travel across the car and drop out. The speaker 
criticised the slot-rail shown by the author. He 
considered the drip was not sufficiently pronounced 
to keep water from running down the side of the 
conduit to the conductor, and made a sketch, in 
which he showed another drip at the bottom of 
the vertical flange of the rail. In regard to the 
Buda-Pesth installation it was at the points that the 
slot was wide, and it was there that Mr. Raworth’s 
cat could get through. Theline was laid, however, 
a long time ago, and in those days Messrs. Siemens 
and Halske had not the experience that had since 
been obtained. Mr. Raworth was quite right in 
saying it was a great disadvantage to have a wide 
third rail down in the middle of the street, and for 
that reason the side-slot should, if possible, be 
adopted. The speaker next described a system of 
raising the plough, and then proceeded to point 
out the advantages Mr. Connett had obtained in 
sloping down the tie-rods between the slot-rails 
and the carrying-rails, thus getting a triangular 
structure, instead of one which was rectangular, 
the former, of course, being mechanically correct. 
Another way of attaining strength and rigidity in 
this connection was to raise a lug on the yoke 
between which and the slot-rail the tie-rod passed. 
Mr. Connett had done so much in perfecting the 
details of the conduit system, that his paper was 
especially valuable. 

Another speaker asked what was the cost of up- 
keep and cleaning the conduit. It should be re- 
membered that the Paris cars were not double- 
decked, and they often towed two trailers. 

Mr. Shoolbred referred to some of the advantages 
of the combined system, and pointed out that, 
though the conduit was expensive, its length in the 
crowded part of cities was not very large. Some 
cities, Liverpool, for instance, had tried bringing 
the overhead wires right into town, and the outcry 
against them had been very great. The plans fol- 
lowed at Berlin and Dresden were distinct from 
those at Brussels. At Berlin it was possible to 
transfer from the overhead to the underground 
method without stopping the car. This had been 
put forward as a great advantage, but it might be 
pointed out that at those places where transference 
would be likely to take place, the car would natur- 
ally stop in any case. 

Mr. T. Carter said that one great advantage of 
the conduit system was that it provided for an 
insulated return. It had been considered necessary 
to havea return current in order to prevent electro- 


ironwork underground. This precaution was 
naturally more important in the cities than in the 
rural districts, and that would be another reason 
why the conduit would be desirable in crowded 
parts, and the trolley system should be used outside 
the town. He pointed out that an equivalent to 
the change of the combined system, although in 
many respects different, might be seen at Kennington 
Gate, where the trams were converted from horse 
traction to cable haulage. He pleaded in the inte- 
rest of bicycle riders that the slot should not be too 
wide, for it might be a more serious matter for a 
bicycle wheel to get caught in the slot than even for 
a cat to get through. 

Mr. Roger T. Smith referred to the depth of the 
conduit, and pointed out that the insulator illustrated 
in Fig. 3 could not be used if the authorities in- 
sisted on the cover being of the same material as 
the street paving. Mr. Connett had given a dis- 
tance of 4in. below the conductor-bar as permis- 
sible in some cases, and he would like to ask him 
if the very much greater depth that was adopted 
and advocated generally was really necessary. On 
the Brixton cable-way, there was a depth of 6 in. 
beneath the cable, and allowing lin. for sag, this 
gave a minimum of 5in. The principle followed 
in working this line was never to allow the cable 
to run in water or mud. He had been told that 
the cost of keeping the conduit clear was from 
701. to 801. per mile per year, and the question 
arose whether it was better to spend more money 
in cleaning out the conduit, or to face the extra 
expense of greater depth of channel. In regard 
to what Mr. Raworth had said about the width of 
the central slot-rails, the speaker thought it quite 
possible to reduce the 6 in. to 44 in., and the latter 
width would not seriously interfere with traffic or 
be dangerous to horses. 

Mr. Alfred Baker would like to ask the author as 
to the design of the yoke. In America, as stated, 
with centre slot-rails the opening of the slot was 
Zin., and the slightest closure of the slot would 
stop the traffic. According to general American 
practice, the yokes support and connect both the 
slot-rails and the running-rails, keeping them true. 
He asked, therefore, would Mr. Connett advise, for 
London traffic, a yoke that would carry the running- 
rails as well as the centre-slot ? 

The President here said, that although the discus- 
sion was one of considerable importance, the hour 
was so late that he would ask other members who 
wished to speak to send their communications in 
writing, and he would call on the author to reply. 

Mr. Connett, in response, said the width of the 
slot-rail was a detail that was governed by whether 
the side or centre conduit were used. If the 
former were adopted, the slot must be wide enough 
to carry the flange of the wheel. In Paris they 
allowed 1} in. to the side-rail slot, but for the 
central slot 1 in. was allowed. He considered that 
the width ought to be from % in. to fin. In regard 
to the objection raised by Mr. Raworth of the 
width of the rail in the street, it was quite possible, 
if it were asked, to make a special construction— 
such, for instance, as that introduced by Mr. Hol- 
royd Smith. He believed in a wide slot-rail. 
There was not much clearance for the plough, 
and if the slot closed at all it was possible to open 
it by wedges and set up on the tie-rods, when a 
stiff rail would keep the slot open. In regard to 
the question of side versus centre slots, there was a 
good deal to be said. In Paris they would not 
have the centre conduit, so that there was no 
choice in the matter. He, however, preferred the 
central arrangement, and thought it the best. It 
was harder to maintain the insulation of the side- 
slot, and also the ploughs were more likely to 
break down. At first they had some difficulty in 
this way in Paris, but now they take the ploughs 
out every night and examine them, and in this way 
the difficulty is overcome. It had been suggested 
that with the side conduit the slot should always be 
on one side. The camber of the road, however, 
made it desirable that the slots should be at the 
side next the centre of the road, as that was the 
highest part. Water would be more likely to 
accumulate in conduits placed further from the 
central line, the drainage being naturally all from 
the crown of the road to the gutters. The 
advantages of an insulated circuit, to which re- 
ference had been made, were self-evident. The 
conduit arrangement exceeded the trolley system 
in cost one and a quarter farthings per car-mile. 
The cost of cleaning the conduit was 51. 103. per 


thoroughly twice a year, whilst certain stretches 
were attended to quarterly—this was taken from 
experience at Washington. In regard to the depth 
of the conduit, he would advocate 8 in. or 9 in. 
to 10 in. as the distance beneath the conductor. 
Electric methods were altogether different to 
cable traction. If a haulage cable dipped into 
water for a time, it would not have the effect of 
shutting down the road. His view was that it was 
better to go to the expense of a sufficiently deep 
conduit at starting rather than risk failure by too 
shallow a conduit. Speaking of the pattern of 
yoke, he said that in the early construction in 
America the thing that was more thought of than 
anything was maintaining the width of the slot, 
and he was formerly of opinion that the slot-rails 
and wheel-rails should all be connected and sup- 
ported by the yoke. Subsequent experience in 
Europe, however, had led him to conclude that 
this plan was not necessary, and he now thought 
that the iron under the wheel-rails represented 
metal thrown away. 

The President announced that the next meeting 
of the Institution would be held on April 19. This 
brought the business of the evening to a close. 





TRADE AND SHIPBUILDING AT 
NAGASAKI. 

TuE port of Nagasaki is rapidly becoming one of 
the most important in the Far East, not only on 
account of its trade, but also because it is one of 
the most commodious and best-equipped harbours 
in that part of the world. The Bay of Nagasaki is 
sufficiently large to hold the combined Fleets in 
Eastern seas ; it is safe and well-sheltered, and the 
docks and engine shops afford every facility for 
repairs. Ships of the largest size are now built in 
the dockyard, and when the Government steel 
works are completed and railway communication 
developed, there cannot be the smallest doubt that 
the trade and industry of the place will largely 
increase. A few notes on the present position of 
affairs will, therefore, be of interest. 

According to the latest report of the British 

Consul, the value of the foreign trade of the port 
of Nagasaki during the year 1899 amounted to 
1,771,6851., consisting of imports 1,137,975/., and 
exports 633,7101. These figures in both cases 
show a decline on those of the preceding year, in 
that of imports to the extent of 872,928/., and in 
that of exports 38,7411., and of 911,669/. in the 
total trade; but that decrease is to be accounted 
for by the fact that the previous year was an ex- 
ceptional one, marking as it did the beginning 
of a new style in the intercourse of Japan with 
foreign countries. The tariff and the treaties had 
been revised, and the Japanese confidently expected 
a large inrush of foreigners in all parts—a modified 
form of what has taken place in the United States 
on the opening of a new territory, both for business 
and pleasure. Nothing of the kind occurred. 
Things went on very much as before as regards 
trade; but in anticipation of the change in the 
tariff, very large quantities of almost every article 
—far in excess of what was required for immediate 
consumption—were imported during the closing 
part of 1898, and during the last few days of the 
year, the capacity of the Customs was tested to the 
utmost in passing the goods that were poured 
into the country. Large stocks, therefore, re- 
mained on hand unsold at the beginning of 1899, 
and imports of necessity largely fell off until these 
were disposed of. Moreover, the great rise of 
prices in European manufacturing countries, 
exercised a further check on new imports, and also 
enabled the old to be sold most profitably, and 
while the import trade of Japan largely declined 
in bulk in 1899, there has not for several years 
been any one in which it was conducted more ad- 
vantageously to the foreign merchant resident in 
the country, and the outlook for the present re- 
mains good, notwithstanding the high prices pre- 
vailing in Europe. 
The value of the foreign trade at four other ports: 
Moji, Karatsu, Kuchinotsu, and Hakata, included 
within the Consular district of Nagasaki, amounted, 
in 1899, to 1,165,521/., consisting of imports 
89,5291., exports 1,075,9927. When they are added 
to those already given of the trade of Nagasaki, 
the whole foreign trade of the southern district of 
Japan during the year 1899 amounted to 2,937,206/., 
of which the imports were 1,227,504/., and the 
exports 1,709,7021. 
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Nagasaki, exclusive of the other four ports for 
which returns are not available, is shown for the 


years 1899-98 in the following Table : 





Country. 


British Empire : 
Great Britain 
Hong Kong .. 
British India 
Canada = 
Australia 


Total British trade 


China .. + 
United States .. 
Corea ee 
Russia .. = 
Russian Asia .. 
France .. 

Germany - x 
All other countries .. 
Coal for ships’ use 


Total 
Grand total 














Exports. Imports. 
1899. 1898. 1399. 1808. 
£ | & £ | 
6,526 5,459 444,082 | 551,167 
106,599 | 108,469 138,916 | 377,825 
1,186 #,608 | 106,202 101,157 
99 421 76 8 
42 | 252 774 | 559 
Se ee = 
114,452 | 118,209 690,000 | 1,080,716 
| 
200,818 | 192,960 | 160,048 | $12,524 
7,886 | 4,524 143,955 | 257,765 
30,835 | 45,522 23,614 | 30,328 
12,806 | 2,219 4,058 | 8,509 
68,177 89,368 13,147 12,159 
817 355 54,467 19,370 
545 | 1,019 13,415 | 78,996 
1,175 1,814 35,271 | 260,446 
196,199 | 216,431 | 
519,258 654,242 | 447,975 | 980,187 


633,710 | 





672,451 | 1,137,975 | 2,010,903 








‘that further imports are being made. 


From these figures it will be seen that if the 
market for Britich goods was not so good as in 
previous years, the relative decrease was less than 
that of their trade rivals. 

The high price of coal told on the amount im- 
ported into Nagasaki from foreign countries, especi- 
ally Britain. In 1898 the quantity imported 
amounted to 34,513 tons of the value of 29,6601., 
while in 1899 the quantity was 33,131 tons of the 
value of 60,995/. The increase in value, namely, 
31,335/., was owing mainly to the increased 
prices in Wales, but also to increased freights, 
duties, and charges, all of which, as in the case of 
every other import, are included in the value given 
for 1899, but not for 1898. Hitherto the coal im- 
ported has been entirely from Wales, but re- 
cently an experimental cargo of the United 
States steam coal, known as Pocahontas, was 
imported from Philadelphia and sold to the 
United States and German Navies. By the 
engineers of the latter it was at first received 
with strong disfavour, its appearance, as compared 
with that of Cardiff, not commending it; but its 
trials on use proved so eminently satisfactory 
As Cardiff 





| coal cannot now be purchased in Nagasaki at much 
| less than 903. per ton, while the price of the Poca- 
| hontas is only 60s., any quantity of the latter will 
/no doubt find a ready sale. It possesses most of 
the advantages of Cardiff, being smokeless, contain- 
ing a very high percentage of pure carbon, a corre- 
spondingly low percentage of ash, and, in addition, 
itis much more cleanly to handle. As an econo- 
mical steaming coal, experts find that it is little, 
if at all, inferior to the best qualities coming from 
the Welsh collieries ; and if the present high prices 








continue to be maintained at the latter, there can 
be no doubt that the Pocahontas will soon take its 
place to a large extent as the fuel of navies in the 
East. Welsh coalmasters should note this fact. 
Moreover, what is true of American coal will, no 
doubt, soon be true of American manufactured 
goods in many departments. 

We need not enter into details of the various 
articles of import. That of cotton is not of great 
importance, as Nagasaki is not one of the chief 
centres of the cotton industry. The whole import 
was divided as follows: British India, 102,1181.; 
China, 45,382/.; and the United States, 28,461/. 





Germany and the United States now compete with 
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Britain in almost every department. The value of 
the locomotives imported in 1899 was 12,5521., as 
compared with 63,6931. in 1898, which, of course, 
is to be accounted for by the fact that certain rail- 
way extensions were completed in the latter year. 
On the other hand, an import to the value of 23,6271. 
took place at Moji. It isa very significant fact 
that of those imported into Nagasaki, the value 
from Germany was 4005l., and from the United 
States 85471., none taking place from England. 
The import in machinery was in value scarcely 
more than a third of that of 1898 ; the figures being 
81,4521. in 1898 and 28,5451. in 1899. Two-thirds 
of that which was imported in 1899 was of British 
manufacture. Metals were imported to the value 
of 110,2421., of which 92,9731. came from England. 
The total import for the year showed a falling-off 
of 88,9531. in value, as compared with 1898 ; every 








CASE PLATE. 


single item in the list contributing towards the 
aggregate decrease. The causes of this are the 
same as have influenced imports generally, the 
accumulation of large stocks at the close of 1898, 
and abnormally high prices in producing centres in 
1892, preventing the placing of new orders until 
old stocks had been cleared off, which was done in 
all cases at handsome profits. In 1898 there was 
every indication that the United States manufac- 
turers were gaining a large share in this trade to 
the detriment of English, but so far as Nagasaki 
is concerned, the latter almost entirely controlled 
it in 1899, notwithstanding the fact that strong 
complaints are being universally made by importers 
of the slowness of execution by English manufac- 
turers of the orders given to them—a point in which 
they are now said to compare most unfavourably 
with their United States rivals. 

















































































Three new Clyde-built steamers, one of 3800 tons 
gross, and a speed of 15 knots used for the Austra- 
lian service of the National Mail Steamship Com- 
pany, and two of 2600 tons gross tonnage, with a 
speed of 13 knots, were delivered to their owners 
at Nagasaki during the year, and their value, 
184,7771., appeared in the Customs returns, form- 
ing a large part of the aggregate value of imports 
both from Western countries and Great Britain. 
The strides which Japan is making in shipbuilding, 
and recent protective measures passed in the Diet 
in favour of builders will, no doubt, exercise a pre- 
judicial effect in preventing further orders for new 
vessels being placed in Great Britain, and materials 
will, as has already happened to a large degree in 
the cases of railway carriages and bridges, probably 
take the place of the completed article in future 





returns of imports. 
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As a shipping port, Nagasaki now occupies a 
foremost position in the East, and the acquisition 
of the Philippine Islands by the United States, 
the growth of trade between the Western States 
and North China and Siberia, the development of 
the Russian Colonies and settlements in Eastern 
Asia, and the opening of the Siberian Railway, 
are all factors, apart from the prospects of its own 
import trade, very likely to favourably influence its 
increase in this respect. It possesses a patent slip 
capable of taking vessels up to 1000 tons gross, and | 
two large graving docks, one 523 feet and the 
other 371 ft., in length. 

The two main factors in the prosperity of Naga- 
saki are (1) coal, which forms the principal export, 
and is also a main inducement for large ocean 
liners to call at the portand replenish their bunkers 
at a cost far below that at which they can do so at 
any other Eastern port; and (2) the shipbuilding 
industry, the principal industry of the district, 
and that which, carried on in a liberal and enter- 
prising spirit by the foremost millionaire of Japan, 
and fostered by protective legislation, promises 
most brightly for the future. The shipbuilding 
yard being entirely private-owned, no accounts are 
published, and it is therefore impossible to say 
whether the industry is as yet financially successful. 
But, strange though it may appear, that element 
probably enters very little into the consideration 
of its proprietor, at all events not sufficiently so 
to inducs him to hesitate at any initial outlay, 
no matter how large, by which the general effi- | 
ciency can be promoted, or to refuse to under- | 
take work of a very ambitious nature on terms 
which can leave only a small margin of profit. | 
Whatever may be the financial results of the| 
immediate present, a highly prosperous future can | 
be confidently expected when the requirements | 
of Japan’s rapidly-growing mercantile marine will | 
be mainly satisfied from this port ; and it is fortu- | 
nate for him that the owner can afford to bide . 





time in that confidence. 

We have from time to time given particulars of 
the shipbuilding yard at Nagasaki. It has at 
present four main berths for shipbuilding, of the 
respective lengths of 600 ft., 460 ft., 350 ft., and 
300 ft.; and the equipment of the workshops is 
beyond that of any of the Imperial dockyards in 
Japan, and is not surpassed by any in the East; 
and the workmanship, carried out under European 
supervision of the highest degree of skill, leaves 
little to be desired either in promptitude or 
efficiency cf execution. The total area occupied 
by both shipyard and engine works already exceeds 
60 acres, and this is steadily being enlarged, and 
the number of men employed averages over 
three thousand. Ships have been built over 
6000 tons, which are now running with efliciency 
on the European line, while a large number 
of smaller size for various purposes have been 
turned out from the establishment. The vessels 
now under construction aggregate no less than 
18,800 tons, a tonnage which will bear a favourable 
comparison with many shipbuilding yards in the 
United Kingdom. The largest has a tonnage of 
6240 tons with 5000 indicated horse-power, and 
the others range between these figures and 583 
tons and 400 indicated horse-power. Besides the 
vessels built on the spot, three torpedo-boats, and 
two large bucket dredgers, have been fitted together 
from materials imported from Europe, and several 
steam launches have also been constructed. A very 
large repairing work is also done, and during the 
year 1899 the following number of vessels were 
docked and repaired—namely, Japanese vessels of 
war, 20 ; Japanesemerchant vessels, foreign vessels 
of war, 32; and foreign merchant vessels, 104. 

The Consul concludes his report by expressing 
the opinion that, both from its geographical posi- 
tion and its natural formation, Nagasaki will, in a 
very few years, assume a position in the northern 
section of the trade of the Far East little inferior 
to that now occupied by Hong Kong in the cen- 
tral, or Singapore in the southern, sections. Its 
proximity to the Philippines, Siberia, Korea, and 
Northern China, may cause its trade to grow to an 
extent of which its present value gives no criterion. 
Should the Nicaragua Canal ever become an accom- 
plished fact, Nagasaki will lie on the direct road 
of all vessels passing through it, not only for the 
three last-named countries, but also for Mid-China; 
and the same remark may be made as to vessels 
coming from the Western States of America to 





all Eastern ports north of Hong Kong. When, 


moreover, we take into account the proximity 


of some of the most important coalfields in Japan, 
and of the large steel works being erected by the 
Government at Wakamatsu, an excellent harbour in 
the north-western corner of the Island of Kiusiu, 
10 miles distant from the important port of Mojji, 
we see that Nagasaki may become one of the most 
important centres of trade and industry in the Far 
East. 








NEW YORK’S CANALS. 

Tue apathy of the United States, in face of the 
diversion of grain and other traffic from Buffalo, 
the Erie Canal and New York to the St. Lawrence 
Canals and Montreal, is a matter concerning which 
we have more than once had occasion to speak in 
these columns. It may be remembered that about 
a year ago a Canal Commission appointed by the 
State of New York recommended the construction 
of avirtually new waterway, which would give several 
feet more water (permitting large barges to go 
on to New York City without the necessity of 
breaking cargo at Buffalo), and which it was esti- 
mated would cost 62,000,000 dols. A plan has now 
been presented by the State Engineer which, while 
based in the main on the recommendations of the 
Commission, possesses certain points of itsown. In 
brief, it provides for a new system of State canals, the 
boats to be run by electricity, and to be 150 ft. long 
by 25 ft.wide, with a draught of 10 ft., and to travel 
in fleets, going from Albany to Buffalo in less than 
three days. ‘The estimated cost is 7,000,000 dols. 
less than proposed by the Canal Commission. 
Thus, building an Erie barge canal on the route 
favoured, the cost is put at 49,000,000 dols. ; for 
deepening the Oswego Canal to 9 ft., 859,026 dols. ; 
for deepening the Champlain Canal to 6 ft., 
5,472,000 dols. ; total cost of canal improvement, 
55,331,026 dols. This figure comes rather as a 
surprise to most of the people interested in the 
project, inasmuch as it was thought that the esti- 
mate of the Commission would be considerably 
exceeded when it came to the actual construction of 
the canal. What is odd is that while the figure for 
the Erie Canal is 9,000,000 dols. less than that of 
the Commission, the charge for the Champlain 
Canal is put at three times as much. Some ex- 
planation would appear to be needed on this last 
point at least. There is discrepancy, too, in the 
statements as to the capacity of the canal system 
proposed by the State Engineer, which is variously 
given at 10,000,000 tons for a season of five months 
and 15,000,000 tons for a season of seven months. 
The estimate of the Greene Commission was 
20,000,000 tons a year. If it should turn out that 
an extra expenditure of some 7,000,000 dols. would 
increase the capacity of the canals even from 
15,000,000 to 20,000,000 tons, the money would be 
well spent, since the tonnage would be increased by 
one-third and the cost by only one-eighth. 

In his report, the State Engineer gives details as 
to the character of the canal which he would con- 
struct. His estimate provides, as we have said, 
for a canal of size suitable for barges of 10 ft. 
draught, 25 ft. width, and 150 ft. length. The 
canalas planned and estimated for is ‘‘ first-class in 
every respect, with locks of the most modern type, 
capable of passing two boats at once, with recent 
improvements and methods for filling and emptying 
the locks, with power generated to pull the boats into 
and out of the locks, operate the gates and valves, and 
furnish electric light. In the river and lake 
channels the minimum width is 200 ft. Both the 
bottom and sides of the canal are to be thoroughly 
puddled. Guard locks are provided wherever 
required, and in the canal sections guard gates are 
provided at distances apart not exceeding 10 miles, 
so that any section can be shut offeor repairs. A 
full complement of first-class new bridges is pro- 
vided wherever required.” In the navigation of the 
canals, only steam, electric, or other mechanical 
motors have been considered ; consequently the 
towing-path will be a thing of the past. The esti- 
mate covers the marking of the channel of the 
canalised rivers by spar buoys anchored to the 
bottom of the river, and easily distinguished. Each 
lock is to be equipped with four arc lights on the 
lock proper, and one on each approach. Besides 
these, incandescent lighting will be furnished by 
the lock-houses. A large expenditure for water 
supply, not contemplated by the Canal Committee, 
has also been provided for in this estimate. 
The question of water supply is a very impor- 
tant one, and in making the plans provision is 
made ‘‘for safely and surely at all times in the 





dryest season passing 10,000,000 tons of freight a 
year, and at the same time fully conserving all 
existing water power and protecting corporate and 
municipal interests.” 

What is proposed is a barge canal, which fails, 
unless we are mistaken, to realise the full measure 
of the Canadian menace. Along the St. Lawrence 
system there is a minimum depth of 14 ft., per- 
mitting of communication between the great lakes 
and Montreal without any transhipment of cargo. 
Indeed, the shipment of steel rails by the Carnegie 
Company from Conneaut, on Lake Erie, to the 
United Kingdom in November last demonstrates the 
possibility of avoiding even the one transhipment 
at Montreal, given a class of vessel capable of navi- 
gating the Atlantic. For New York to propose a mere 
enlargement of its present system, so as to enable a 
larger class of barge to carry cargo from Buffalo to the 
seaboard, seems uncommonly like paltering with a 
serious situation. The breaking of cargo at Buffalo 
will still be needful, and that is one of the heavy 
items of cost which the shippers of the interior have 
long complained against ; another being the lack of 
elevators and terminal facilities at New York itself. 
The people of this last-named city still harbour the 
belief that theirs remains the only natural outlet 
from the wide interior regions to the sea. Thus, 
we find the New York Times saying: ‘‘ It is not 
contended that our State can permanently con- 
tinue to enjoy as large as percentage of the traftic 
of the country as in the past. The great area of 
the occupied and busy parts of the country, and 
the constantly developing means of intercommuni- 
cation, forbid that. But there is no reason what- 
ever why the volume of the traftic secured by New 
York should not continually advance, and our 
growing population obtain from it as much rela- 
tive advantage as formerly, and even more. The 
configuration of the continent which left through 
our territory the only practicable route for water 
transportation, the only practicable pass through 
the Appalachian range connecting the basin of the 
great lakes with the Atlantic sea front, has not been 
changed, and no way has been found to compete 
with its advantages, if we will only use them.” 
The advance of half-a-dozen American ports (to say 
nothing of Montreal) at the expense of New York, 
suggests doubts on this comfortable assumption, 
even after full allowance is made for the discrimina- 
tions of particular railroads in favour of seaports 
served by their systems. One thing, however, 
seems tolerably clear, and that is that New York 
must act soon if it would not see the bulk of its 
transhipment trade diverted to more energetic 
and accommodating centres. The weight of opinion 
among engineers, according to the New York 
Tribune, is against a ship canal which would allow 
ocean vessels to go into the lakes, or even let 
the smaller lake vessels come to the seaboard 
and export goods with only one tranship- 
ment. Suggestions are advanced that the canals 
be turned over to the Federal Government, 
but there is no “ees prospect that Western 
Congressmen would vote to accept and improve 
them. There is also no serious consideration given 
to projects for a State railroad. The Tribune has 
been strenuous in its advocacy of any project cal- 
culated to save the trade of the port. Failing an 
ideal canal, it expresses an opinion favourable to 
the barge canal proposed, though it does not con- 
ceal its opinion that such a canal is not adequate to 
present requirements, and falls far short of the 
probable needs of the future, 

The route suggested by Mr. Bond, the State 
Engineer, for the canal from Albany to Buffalo, 
which is to cost 49,000,000 dols, comprehends a 
junction with the existing Erie Canal near Clyde, 
and makes use of the Seneca River. He gives two 
other routes, one taking in the Oswego River and 
Lake Ontario instead of the Seneca River, and 
another a modification of the present Erie Canal. 
Both of these, it is thought, would not only prove 
more expensive, but would cost the State a great 
deal more for maintenance, and involve open lake 
navigation from Oswego to the mouth of the Niagara 
River, would require a stronger style of barge than 
for the interior routes, and would be more subject 
to detention from storms. Mr. Bond says: ‘‘The 
river route possesses great advantages over the 
canal route. First of all, viewed as an engineering 
proposition, the canal will be in its proper place, 
not on a side hill location, where great loss from 
leakage will occur. Second, the cost of mainten- 
ance will be decidedly reduced.” The great point 
is to take prompt action. 
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THE HAMBURG-AMERICAN LINER 
‘* DEUTSCHLAND.” 
(Concluded from page 296.) 

WE this week conclude our series of illustrations of 
this successful liner, built by theStettiner Maschinenbau 
Actien Gesellschaft ‘‘ Vulcan,” at their splendid works 
on the Oder, near Stettin, for the Hamburg-American 
Line, in whose service she will resume her sailings at 
the beginning of April, after laying up for the winter. 
On our two-page plate we reproduce the drawings of 
the main engine reversing gear, of the crankshaft, of 
the turning engines, and of the centrifugal pumps for 
the main condensers, while on page 385 one of the 
main boilers is illustrated. 

Figs. 79 to 82 illustrate the reversing gear, which is 
of the direct-acting type, with steam cylinder 25.29 in. 
in diameter, and a brake cylinder of correspondin 
dimensions, the stroke being 23.62 in. The han 
reversing engine has a small engine attached to it. 

The crankshaft (Figs. 83 to 90) is of nickel steel, and 
the material was called upon to stand a minimum ten- 
sile strength of 33 tons per square inch, with a 20 per 
cent. elongation. The dimensions are clearly marked 
on Fig. 83, and the details of balancing will be studied 
with interest. It may be said that the first crank is 
worked by an intermediate cylinder, the second and 
third by a high-pressure and low-pressure arranged 
tandem-wise, and the fourth by the other intermediate 
cylinder, there being in all six cylinders working with 
four stages of expansion. The second intermediate is 
placed aft and the first intermediate forward, and the 
sequence will, therefore, be easily understood by re- 
ference to Figs. 84 and 85. 

Figs. 91 to 95 show the engine fitted for turning 
the main machinery for purposes of inspection, over- 
haul, &c., when the vessel is in harbour. There is one 
such engine for each of the twin main engines. They 
have two cylinders 7.87 in. in diameter with a stroke of 
the same length. The distribution of the steam is 
effected by two piston valves and one eccentric, which 
revolves on the shaft, and they can run either back- 
wards or forwards. The engines act on two worm- 
wheels, and when running at about 300 revolutions 
per minute require from 13 to 15 minutes to rotate 
once the shaft of the main engines. 

Fig. 96 is a section through the casing and fan of one 
of the main centrifugal pumps, The high-pressure 
cylinder of the pumping engine is 11.02 in. in diameter, 
and the low-pressure cylinder 19.69 in., the stroke in 
both cases being 11.81 in. It is thus designed to work 
on the compound system, but by the arrangement of 
the valves, steam may be admitted to both cylinders 
simultaneously. The outside diameter of the fan 
is 47.2 in., but the principal feature is that the 
bearings are arranged outside of the casing as shown 
in Fig. 96. This arrangement has been adopted 
owing to the waters of some of the German rivers, 
and notably the Elbe, being heavily charged with 
particles of sand which might otherwise find their way 
into the bearings. 

On page 385 we reproduce the drawings of one of 
the double-ended boilers. The diameter is 16 ft. 7 in., 
and the length 20 ft. 4 in.; the single-ended boilers 
differ only in being 11 ft, 2 in. long. In the boiler 
illustrated there are four furnaces at each end, and 
these are each 43,3 in. in diameter. The arrangement 
and spacing of tubes, with the system of stays will be 
easily followed from the drawings. The heating sur- 
face in each of these boilers is 6092.6 square feet, while 
the grate area is 156.28 square feet. There are twelve 
double-ended boilers, and four others single-ended, 
arranged in four compartments, and thus the aggregate 
heating surface is 85,468 square feet, and the total 
grate area 2187.9 square ft. The tensile strength of the 
shell plates, it may be added, was 33 to 36 tons per 
square inch with 20 per cent. elongation. The plates, 
as shown in Fig. 99, were quadrupled riveted. 








THE GLASGOW EXHIBITION BUILDINGS. 

WE commence the publication-in- this week’s issue 
of a series of illustrations of the structural details of 
the main buildings of the Glasgow. Exhibition, of 
which we published several general views in our issue of 
March 1 (page 275 ante). As we then explained, Mr. 
James Miller, I.A., is the architect, and Mr. C. R. 
Bonn, M. Inst. C.E., of Messrs. Babtie and Bonn, 
Glasgow, is the engineer. The drawings we repro- 
duce on pages 364, 365, and 376 are those of the indus- 
trial section building which is the largest structure in 
point of area. The floor s equals 2600 square yards 
the over-all length of the building being 700 ft. and 
the width 360 ft.; its architectural features are highly 
ornate, but to these we have already referred. ‘The 
elevations and plan on page 364 give a general idea 
of the structural arrangements. It will be seen that 
there is a main central avenue for the full length, the 
width between centres of columns being 97 ft. 6 in., 
while the side avenues vary in width from about 
53 ft. to 58} ft., as shown on the cross-section. 

For the present we confine ourselves to the central 
avenue, and we illustrate on page 365 one of the main 








principals, and on page 376 some details of the longi- 


tudinal connections between these principals. The 
general feature, it will be seen, is the adoption of the 
three-hinged system. The legs of the main trusses 
are hinged on steel pins attached to steel bedplates 
secured by bolts to large concrete bases, all as shown 
in the general section, Fig. 4, and in detail on Figs. 6, 
7, and 8, on the same page, while the third pin is at 
the apex, and is shown in detail by Figs. 14 to 16, in 
connection with longitudinal sections on page 376. 
This apex is about 60 ft. from the floor level, the 
clear headway being 47 ft. lin. The drawings we re- 
produce give all the dimensions of the latticework and 
the details of glazing and corrugated roofing, so that 
it is not necessary to enter into minutiz here. These 
—— are spaced about 40 ft. apart, as shown on 

ig. 9; but there are intermediate rafters (Fig. 5) 
resting on the purlins. A series of curved open 
steelwork arches connect the principals along either 
side of the avenue (Fig. 9). On page 376 are given 
a large number of interesting details of connec- 
tions, &c., which will be studied with interest. The 
main principals, as shown in Fig. 5, also carry 
the ends of the girders supporting the roof of the 
side spans, and thus take up the wind pressure 
against the side walls of the building, which, it will 
be readily understood, are not built with that strength 
which is demanded for more permanent buildings. 
The side roofs are of timber, and will be dealt with 
later. A very good idea of the general effect of the 
central span, which is now illustrated in detail by 
drawings, can be formed from the engraving (Fig. 3) 
on the two-page plate given with our issue of 
March 1 last. 

(To be continued.) 








Buenos Ayres.—Gas buoys having now been placed at 
the entrance to the channels at Buenos Ayres, steamers 
will be allowed in future to sail at night. 





MINES AND QuARRIES.—The total output of minerals 
at mines under the Coal Mines Regulation Acts in 1900 
was 238,291,275 tons, against 233,319,084 tons in 1899. 
Of this total, coal amounted to 225,170,163 tons, against 
220,085,368 tons ; ironstone (the figures for which, it must 
be remembered, are incomplete) to 7,667,578 tons, against 
7,775,868 tons; fireclay to 2,844,676 tons, against 
2,931,091 tons ; and oil shale to 2,282,221 tons, against 
2,210,824 tons. Probably few ple are aware of the 
importance of this last item in the list. The whole of it 
is raised in Scotland, except a trifling portion which 
comes from Wales. The number of persons employed in 
“getting” the minerals was 780,052, against 729,009 ; 
and of these, 624,223, against 583,009, were at work below 
ground, and 155,829, against 146,000, above ground. The 
greatest coal-producing county is still Durham, which 
supplied 34,800,719 tons; Yorkshire produced 28,247,249 
tons ; Glamorgan, 27,686,758 tons ; Lancashire, 24,842,208 
tons ; and Lanark, 17,174,247 tons. ‘The figures for iron- 
stone are subject to revision, but we note that Yorkshire 
is returned as furnishing 5,550,421 tons, or five-sevenths 
of the total, and Staffordshire 1,083,421 tons. The output 
of minerals at mines worked under the Metalliferous 
Mines Regulation Acts in 1900 was 3,590,240 tons, against 
3,672,841 tons in 1899; and the number of persons em- 
ployed in these mines was 34,465, against 35,157. By 
far the largest single item was iron ore, which amounted 
to 1,863,872 tons, against 1,955,796 tons; it was chiefly 
raised in Lancashire and Cumberland. Limestone 
amounted to 589,042 tons, and of this 157,160 tons came 
from Wiltshire, 137,512 tons from Edinburgh, and 111,535 
tons from Fife. 





Our Locomotive Exports.—The new year has begun 
well with our export locomotive trade. The value of the 
engines despatched in February was 107,896/., as com- 
— with 121,5887. in February, 1900, and 75,214/. in 

ebruary, 1899, There was a great contraction in the 
Indian demand in February, and some failing-off was 
also observable in the shipments to South Africa. On 
the other hand, there was.a g inquiry for British 
locomotives in Australia and South America. The value 
of the locomotives exported from the United Kingdom in 
the first two months of this year was 239,714/., as com- 
pared with 267,695/..in the corresponding period of 1900, 
and 166,657/. in the corresponding = of 1899. The 
principal shipments were made as follow: 








Quarter. 1899. 1900. 1901. 

£ S2> be 2 

South America - ad .-| 21,500 45,554 | 65,695 
British South Africa |. ..| 15,193 | 43,741 | 16,841 
British India = ww. 32s. ~——.|_ 71,815 | 99,027 | 57,505 
Australasia... .. |. .| 9,915 | 35,846 | 28,898 


| 

Spain imported British locomotives in the first two 
months of this year to the value of 8652/., as compared 
with 8723/., and 13,4077. in the corresponding periods of 
1900 and 1899 respectively. The shipments to other 
European countries in the first two months of this year 
were 13,636/., as compared with 9188/7. and 74507. in the cor- 
responding periods of 1900 and 1899 respectively. What 
may be termed the sera external demand for British 
locomotives was satisfactory in the first two months of this 
year, representing as it did engiues to the value of 59,310/., 
as compared with 25,616/., and 27,8097. in the correspond- 
ing periods of 1900 and 1899 respectively. 











SWISS PAPER-MAKING MACHINERY. 

In the Swiss Section at the recent Paris Exhibition, 
Messrs. Escher, Wyss, and Co., of Zurich, exhibited a 
papermaking machine, the useful width of which was 
5 ft. 3 in. ; it could turn out r glazed on one side 
or on both, weighing from . 1b. to .0615 lb. per 
square fout. This machine had a working speed of 
from 5 to 80 metres (16 ft. to 262 ft.) per minute, and 
a wide range of capacity as regards quality, including 
also tissue and cigarette papers. The machine (see 
Figs. 1 and 2, page 368) contains the following parts: 
1. A working table, the cloth being 49 ft. ia length, 
with guiding rollers, the bearings of which are on 
strong slides that can be displaced on a parallel line 
when the machine is working. 2. A suspended work- 
ing table and regulating apparatus, fitted with a 
raising device, to facilitate displacement when the 
cloth has to be changed. 3. Three suction chests 
of which one is provided with a suction pump, for 
rapidly withdrawing the water from thick pulp. 
4, A wet press, with copper rollers, the top part of 
the press being movable for regulating the incline of 
the cloth, according to the thickness of the paper 
required. 5. Two presses and a felt washer, with 
rubber-covered roller, arranged so as to come easily in 
contact with a top felt washer. The presses are driven 
direct by means of friction couplings, doing away with 
all markings in the paper caused by toothed gearing. 
There are three lower drying cylinders, 3 ft. 114 in. in 
diameter ; a large cylinder, 9 ft. 10 in. in diameter, 
with cotton roller, for the manufacture of paper 
glazed on one side only. The pressing rollers can be 
easily adjusted for paper glazed on one or both sides. 
The machine is alsoprovided with a longitudinal cutting 
arrangement, with circular blades mounted on shafts 
and small rotary blades fitted on movable jointed 
levers. A rolling-up drum and a damping roll also 
form part of the machine. All guiding rollers are of 
aluminium, The various speeds are obtained by belt 
transmission. The machine contains all the latest 
improvements introduced by the makers; it is of 
simple construction, and showed excellent workman- 
ship. It can be driven by a steam motor, a turbine, 
or by electricity. The same firm also exhibited a 
pulp-regulating apparatus ; this is placed between the 
top and bottom strainers, and insures the production 
of paper of strictly uniform weight. It consists of a 
pulp chest, in which a drum revolves, that collects 
the excess of water. Inside the drum are two conical 
scoops ; it works in connection with an endless wire 
gauze, kept clean automatically. 








Our Raw Exrorts.—The experience of the first two 
months of this zo. as regards our rail exports, bas not 
been particularly encouraging, the shipments in Feb- 
ruary having only amounted to 25,375 tons, as compared 
with 26,837 tons in February, 1900, and 33,350 tons in 
February, 1899. The slight falling-off observable in last 
month’s shipments was more than accounted for by 
reduced deliveries to Egypt, Mexico, and the Argentine 
Republic. The Colonial demand was, however, fairly 
satisfactory, the shipments to South Africa having been 
5533 tons, as com with 1278 tons in February, 1900, 
and 1335 tons in February, 1899 ; to British India, 11,937 
tons, as compared with 10,158 tons and 22,016 tons ; and 
to Australasia, 4397 tons, as compared with 4038 tons and 
3241 tons respectively. The aggregate exports of British 
rails in the first two months of this year were 55,262 
tons, as compared with 67,688 tons in the corresponding 
period of 1900, and 66,220 tons in the corresponding 
period of 1899. The principal shipments in the first two 
months of the last three years were as follow: 











Quarter. | 1899. 1900. 1901. 
| 

| tons tons | tons 

Egypt.. wie ad oo] 17,276 8,376 14 
Japan.. ae se ee 167 5,330 87 
Mexico ve ee 6,095 2,467 
Argentine Republic | 293 7,695 7,668 
British South Africa 1,840 | 10,491 21,630 
Australasia .. a <el 7,428 9,096 12,225 





It will be observed that the most important deliveries 
were made to British colonies—another proof of the well- 
established axiom that trade follows the flag. It may be 
added that Sweden and Norway took British rails in the 
first two months of this year to the extent of 4745 tons, 
as compared with 3274 tons and 56793 tons in the corre- 
sponding periods of 1900 and 1899 respectively ; Brazil 
to the extent of 1118 tons, as compared with 4362 tons 
and 3807 tons respectively ; and Uruguay to the extent of 
3372 tons, as compared with 1298 tons and 3 tons respec- 
tively. Metallic chairs and sleepers were exported from 
the United Kingdom in February to the extent of 5979 
tons, as com with 6122 tons in February, 1900, and 
8881 tons in February, 1899, while the aggregate exports in 
the first two months of this year were 9843 tons, as com- 
with 10,484 tons, and 16,735 tons in the correspond- 
ing periods of 1900 and 1899 respectively. The value of the 
rails exported from the United Kingdom in the first two 
months of this year was 384,472/., as compared with 
394,502/, in the corresponding period of 1900, and 321,446/. 
in the corresponding period of 1899. If the foreign and 
colonial demand for our rails has accordingly somewhat 
declined during the last two — we have, at any rate, 





been enabled to obtain much better prices for the ship- 
ments which we have actually made. 
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CONSTRUCTED 





DOUBLE-HEADED MILLING MACHINE. 


THE accompanying engraving illustrates a machine 
recently designei and built by the Philadelphia 
Machine Tool Compuny, of Philadelphia, U.S.A. It 
is essontially a double-headed vosdioal dalition machine 
for the accurate cutting of keyways in axles, princi- 
pally for electric car work, but it can be usel for any 
shaft up to 18 in. in diameter. It is especially useful 
on axles having two keyways, because the two key- 
ways can be cut at one operation; or in the case of 
axles having one keyway, two axles may be pliced on 
the table, and finished at one operation. 

The spindle heads have a stroke of 10 in. parallel 
with the bed; they are actuated by adjustable cranks, 
and can be moved to any position from the centre to 
the end of the bed, independently of the cranks. A 
cross transverse of 2 in. is also provided for these 
heads, ‘The feed at each end of the stroke is auto- 
matic and variable. 

The spindle is self-contained in a ‘‘ square lock ” 
slide, it runs in a bronze taper bearing, and has a 
vertical movement of 12in. The spindle and slide 
are balanced in eachhead. The weight of the machine 
is 8000 Ib. Mr. Joseph W. Bramwell, late engineer 
and manager of the Riehlé Testing Machine Company, 
is now associated with the Pailadelphia Machine Tool 
Company as superintending engineer. He will be re- 
membered as the editor of ‘* Digest of Physical Teste,” 
a journal entirely devoted to the testing of material. 








CaTALOGUES.—We have received from the Whiting 
Foundry Equipment Company, of Harvey, Ill, U.S.A., 
a pamphlet describing the Whiting cupola, which has 
the peculiarity that the height of the tuyeres above the 
bottom can be readily altered when circumstances render 
this desirable.— Messrs. W. Gunther and Sons, of the 
Central Engineering Works, Oldham, have sent us a 
copy of their new turbine catalogue, which contains 
illustrated descriptions of practically every pattern 
of turbine now in use, each of which has its own 
special advantages.—Messrs. Johnson and Phillips, 
of Old Charlton, Kent, have issued a new price-list of 
their very numerous patterns of electric wires and cables. 
The firm, in fact, supply conductors, either bare or in- 
sulated hghtly, moderately, or very heavily.—We have 
received from Messrs. Pfeil and Co., Clerkenwell, E.C., 
agents to the works of Mr. J. E. Reinecker, of Chemnitz- 
Goblenz, a copy of the latter firm’s most recent catalogue 
of machine tools, milling cutters, and the like. This firm 
holds in Germany a position corresponding more or 
Jess to that of the Brown and Sharpe and the Pratt and 


PAPER-MAKING MACHINERY. 
BY MESSRS. ESCHER, WYSS, AND CO, ZURICH. 
(For Description, see Page 367.) 








DOUBLE-HEADED VERTICAL MILLING MACHINE. 























Whitney Company in the United States, and produces | a new boring bar with adjustable cutters. The tools are 
work “| a very similar character. The British Power, | intended for use on the slide rest, and with a complete 
Traction, and Lighting Company, of the Hiull-road set of six bars, holes can be bored from 1} in. up to 4} in. in 








Works, York, have just published a pamphlet describing , diameter. 


CONSTRUCTED BY THE PHILADELPHIA MACHINE TOOL COMPANY, PHILADELPHIA. 
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COMBINED TROLLEY AND CONDUIT 
TRAMWAY SYSTEMS.* 


By Mr. A. N. Connett, of London. 


In many cities where the overhead trolley is, or will be, 
admitted on surface tramways there often exists a street 
or a central zone where it is, or will be, expousy prohi- 
bited. Again, other cities prohibit absolutely the trolley 
within their limits, but penetrating lines from the suburbs 
come to the limits with the trolley, and from there a 
change of cars must be made to enter the city, or the cars 
must be equipped so as to be able to use another system 
of traction. The general engineering problem in these 
two cases is about the same. Broadly speaking, it is 





on the terms of paying a fixed sum per automobile car- 
mile for their use; this sum should include the entire 
cost of maintenance and renewal of the batteries for a 
fixed —. Penalties should be inserted in the agree- 
ment for each trip lost, due to failure in working of the 
batteries ; and their electrical efficiency should be guaran- 
teed up to a certain standard, below which the excess 
waste of energy should be paid for atan agreed rate per 
ampere-hour. This method has been employed in France 
and in Germany with gocd results. It seems the best 
devised to protect the user from a poor form of battery 
for a given work, and at the same time to insure the 
upkeep of the batteries in the best possible conditions ; 
this last is to the evident advantage of both buyer and 
seller. The batteries should be placed under the car- 


that the electric motors, with which the car is equipped, | body if possible; if this is not done the acid fumes are 


Fig.1. Stioe-SLor Switcu. 

















Fig.2. GENTRE-SLOT SWITGH. | 








INSULATORS AND SUSPENDED CONDUCTOR RAILS (GENTRAL CONDUIT). 
Fig.4. IN PARIS. 
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CENTRE OF TRAMWAY 
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BEGINNING OF CURVE. 


duit where financial and constructional conditions make ib 
ble, for this system has proved itself to be workable. 

ft has passed entirely beyond the experimental and un- 
certain period, and can now be adopted without hesita- 
tion as an electric tramway system for the propulsion of 
cars. It can fail completely, but even partial failure will 
be the fault either of design or of construction, or of both. 
The problem of adapting the plough and track me- 
chanism, to change from the overhead line to the conduit 
system or vice versd, has been satisfactorily and carefully 
worked out on several different general principles. In 
America, where the conduit has been generally adopted 
in the cities of New York and Washington, the problem 
| of a mixed line has received very little attention. In 
| Washington, on two unimportant trolley lines, the cars 
|run directly into the city on the conduit tracks, but the 





SPECIAL SHALLOW CONDUIT, PONT DE L’ ALMA, PARIS. 
Fig.6. 


SECTION AT CASTING. 
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must be furnished with current frcm a source other than 
the overhead wire along a part of its route. There is no 
one well-defined system or method of solving the difficulty 
upon which engineers are agreed as being the best. Ib is 
natural that this should be so, local conditions being such 
an cx peas? factor that each individual case must be 
carefully studied by itself, so that what would be a correct 
solution in one place might not be justified in another. 
The three means of solving the problems are by : 

1. Accumulators. 

2. Surface contact. 

3. Open-slot conduit. 

It is not the purpose of the author to discuss the first 
two systems. As the result of his experience with accu- 
mulators he would adviee that, if in a given case their 
installation should seem to be advisable, the contract 
should be drawn in the form of a rental for the batteries, 





* Paper read before the Institution of Mechanical 
Engineers. 
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SCALE FOR FIGS 34.5 


disagreeable to passengers, and the effect will be a 
diminution of receipts and numerous complaints. 

If a surface-contact system should be decided upon, the 
choice of one of the many systems will require careful 
study. Ifthe number of cars using the portion of track 
to be equipped with this system is and the compara- 
tive length of such portion of track is small, it 1 
found that the cost of the car equipments for a system 
where the cars carry the magnets is relatively exces- 
sive, and that a system employing a magnetic switch for 


each contact point will be much cheaper. With the con- | ord 


dition of a relatively great importance to the surface-con- 
tact portion of a line, this conclusion as to first cost might 
easily be reversed. e vital questions of working, main- 
tenance, and safety, have to be given the most careful 
consideration, with the disadvantage that there is at pre- 
sent very little to be learned from experience on actual 
working lines, which are either too few or too recently 


— 


nstalled. ae 5 
There should be no hesitation about adopting the con- 


manner of making the change is crude and not worthy of 
attention. On the Continent there are a number of cases 
of this kind, and they are all worthy of attention, the 
roblem having received in each case careful study. 
his, in the author’s opinion, is only one instance in 
several, where European tramways offer now a much more 


be | fruitful field for study than American tramways, espe- 


cially so to the engineer called upon to instal a system in 
Europe under European conditions and requirements. 
The subject will now be considered in the following 


er: 
1. The general type of conduit to be adopted. 
2. The mechanical and electrical bases on which to 
construct conduit. 
3. The special apparatus necessary for a mixed conduit 
and trolley line. 
General Type of Conduit.—The first question to be 
solved in a conduit construction is the conductor system, 





to which is intimately con the manner of making 
contact. With the limited clearances in a conduit, there 
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can be no other practical method than the one of instal- 
ling rigid conductor-bars, to which the original Buda- 
Pesth conduit owes its success. Apart from that, it had 
no special feature which was of enough importance to 
make this line a success where others had failed. The 
conservatism, not unnatural under the circumstance, 
shown in the construction of this road may be judged by 
the fact that 300 volts distribution was adopted, while 
now engineers have no hesitation in using 550 volts under 
similar conditions. 

The next question is whether the conduit shall be side- 
slot or centre-slot construction. If the engineer has his 
choice, he will undoubtedly adopt the latter type of con- 
duit. On the Continent there is an objection in some of 
the cities on the part of the municipal authorities to the 
centre-slot. Therefore, in Buda-Pesth, Berlin, and 
Brussels, only the side-slot is allowed, while in the cities 
of Lyons, Nice, and Bordeaux, the centre-slot has been 
or is being installed. There are some short stretches of 
centre-slot in Paris, but the reasons for this were excep- 
tional, and in general this + may be classed in the first 
category also, 95 per cent. of the conduit mileage there 
being side-slot. Of the 45 miles of conduit electric rail- 
way constructed in four European cities and one Ameri- 
can city with which the author has been associated as 
chief engineer, 304 miles are of the centre-slot, and the 
remaining 144 miles are of the side-slot type. His original 
opinion of the greater advantages of the centre-slot con- 
struction has been somewhat modified by experience, but 
he still believes that from an operating standpoint the 
centre-slot is the better construction. 

The inherent difficulty with the side-slot is the switch 
at the junction of two slots. Figs. 1 and 2, page 369, 


can be no question about adopting a porcelain insulator, 
or at least a material which has the same general ch 
racteristics. The first line equipped in New York City 
used a built-up insulator, a bolt being covered with an 
insulating compound ; it failed, and the type of insulator 
which had proved so successful at Washington was 
adopted. In Brussels the type of insulator used is a bolt 
surrounded by a rubber compound. This is subjected to 
asevere piercing test with a Rumkorff coil before being 
accepted. These insulators have been fairly successful, 
but they are expensive, and they may also deteriorate by 
exposure to the atmosphere. The iron-clad porcelain in- 
sulator is strong, durable, and cheap. There can be no 
hesitation about its use. The insulators should be ver- 
tical, so that they may not offer the chance for the accu- 
mulation of dirt, which can easily happen with one hori- 
zontally placed. The first Buda-Pesth road had this fault, 
but it was rectified in the latter construction in that city. 
Assuming a vertical ironclad porcelain insulator, the 
method of attaching it to the conduit construction be- 
comes important, the depth of the tube being somewhat 
dependent upon this. For the sake of simplicity they 
should be fastened to the metallic structure, which has 
the further advantage of keeping the conductor-bars at 
the same distance from the wheel-rails, except in the 
special case of a centre-slot conduit where the yoke con- 
struction does not permit the carrying of the wheel-rails. 
The extreme positions of the insulator are, first, with the 
upper surface of the insulator as near the street surface 
as it can be for mechanical protection, or, say, 2 in. ; 
secondly, with the upper surface of the cast-iron insu- 
lator cover bolted directly to the bottom flange of the 





slot-rail. Fig. 3, page 369, is an example of the former 





might otherwise endanger the operation of the road. But 
for relatively short distances the clearance can be redu 

to 4 in. where the conduit must be reduced in height 
from any cause. The author has used this distance in a 
number of instances, and knows from experience that it 
is practically acceptable. Such lengths of conduits need 
cleaning often. 

Fig. 6 is an example of a shallow conduit, which was 
designed for use on the Pont de |’Alma in Paris. The 
depth to top of conductor-bars is 8in., the height of 
bars 4 in., the clearance 4in., and the thickness of the 
cast-iron continuous tube 1,;in., or a total height of 
about 17 in. Fig. 7 shows a section of the insulator at 
the same construction, and Fig. 8, a plan view, gives the 
appearance of insulator cover in the street. This con- 
struction, while entirely practicable, had the inconve- 
nience in this particular instance of a different carrying 
height of conductor-bars from the regular construction of 
the conduit. Special means would have been necessary 
to raise the plough on this stretch of the road. A care- 
ful examination showed that the construction given in 
~~ 5 was practicable by slightly cutting the masonry 
arches, which was adopted. The conduit construction 
in this last case has a total depth of about 22 in, 
with a 6-in. slot-rail and insulators bolted to their bottom 
flanges. The conduit shown is in actual operation, and 
it can be safely recommended for special cases where 
the depth available is restricted. Fig. 9, page 372, isa 
view of this conduit during construction. One side of the 
cast-iron tubes is here shown specially curved to fit the 
centre longitudinal arch, so as to avoid excessive cutting 
of the masonry. Fig. 10 is a view of another special con- 
struction over the steel railway bridge of the new line 


DEFLECTION OF SiDE-SLoT To CENTRE-SvoT aT Switcu, Paris. (Lockinc Mecnanism See Fics |2 & 13) 


Fig. 14, GeneRAL PLAN. 
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show the two cases. With the centre-slot a compara- 
tively light movable tongue can be hung or pivoted to 
the fixed tongue, its use being simply to guide the plough. 
With the side-slot the tongue is much stiffer and heavier, 
because it must also guide the wheels of the car and sup- 
port them in one position ; that is, the entire tongue is 
movable, and its upper surface from point to heel must 
be level with the wheel-rail, At its point it should have 
a certain thickness to give mechanical strength. This 
should be not less than f in., which, added to the 1 in. 
minimum width of slot, gives a1 opening of 14 in., which 
is gradually reduced to 1 in. in a length of about 3 ft. 
In the centre-slot construction the normal slot width of, 
say, } in., is increased in a length of about8 in., and the 
maximum increase is about }in. Another objection to 
the side-slot is that the flanges of the wheels throw water 
and mud into the conduit and on to theplough. Another 
is that the slot-rail being also a wheel-rail should have 
@ vertical web, which diminishes the distance across from 
rail to rail on the line of their base level, thus limiting 
the plough construction, and also making the conductor- 
bars invisible from above, which renders the finding of 
faults more difficult. The principal trouble with the 
side-slot conduit is that connected with the switch, and it 
can be avoided by a special construction, which will be 
explained later. The advantages of the side-slot conduit 
are that the additional band of iron in the street required 
by the centre-slot rails is avoided, and that the mainten- 
ance of the paving is thereby simplified, every joint of a 
rail with the paving being a source of weakness in the 
life of the latter. 

Mechanical and Electrical Details to be considered in 
the Construction of a Conduit.—With the broad question 
of type of conductors and of position of the conduit 
settled, the design in detail of a conduit can be under- 
taken. The first matter is that of insulators and their 
mode of fastening. In the present state of the art there 





case. The insulator could have been reduced in vertical 
height so as to have carried the conductor-bars higher, but 
this height is limited by the safe insulation distance re- 

uired between these bars and the slot-rail. Assuming 
this distance 34 in.—the depth of yoke seat diminishes it 
by about 14 in., leaving 2 in. of air-gap—the top of the 
conductor-bars will be 10} in. from top of a 7-in. high slot- 
rail, Fig. 4 is an example of the second case with the 
same slot-rail. Theinsulator has been reduced in vertical 
height to the safe limit of mechanical strength. The 
corresponding distance to top of conductor-bar is 14 in., 
or a gain of 34 in. in the conduit depth for the first 
method of construction. 

If the insulators are carried close to the street-level 
they must be protected by metallic covers, which in 
Europe are considered objectionable, aud in some cases 
they are absolutely forbidden by the authorities, as in 
Paris. Therefore, the second method is the only one that 
can be used in such cases. Perhaps it should be said 
that the insulators are protected by metallic covers in the 
second case ; but these are paved over, so that the street 
surface is in no way altered in ap ce by their use. 

The limiting conduit depth being often a vitally im- 
portant matter for the crossing of immovable sub-surface 
constructions, it will not be amiss to take up this question 
more in detail. As just explained, the conductor-bar 
carrying height is arrived at by adding the depth of yoke- 
seat and the ee to the height of slot-rail. It is 
possible that the height so arrived at will not give the 
necessary distance for a vertically me J insulator and its 
mechanical protection. In this case the insulator deter- 
mines the conductor-bar carrying height. When this 
distance is determined, the height of bar itself, with the 
necessary clearance to the bottom of the tube, is added. 
The distance so determined gives the conduit depth. 
The clearance should be from 9 in. to 10 in. to allow con- 
siderable room for water and dirt accumulation, which 
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from the Gare St. Lazare to the Invalides. This conduit 
construction rests directly on the steel beams of the 
ao and spans from one to another of them ; it there- 
fore had to be in the form of a bridge itself, and a built-up 

m construction was adopted. here the regular yoke 
construction is used these project from 6 in. to 8 in. below 
the tube depth, which is normally from 24 in, to 28 in., 
depending upon method of insulator suspension, as 
already explained, giving, roughly speaking, extreme 
depths of metallic structures between the limits of 17 in. 
(Fig. 6, 369) and 36 in. A careful examination of a 
creme route should be made to see if the sub-surface 
constructions would permit the building a safe practicable 
conduit. With this broad question settled in the affir- 
mative, there is no good reason why the expense and 
annoyance due to the removal and setgpom | of many sub- 
surface obstructions should not be avoided by takin 
advantage of the —,, of varying the depth requi 
for the conduit. This only becomes a grave matter where 
the question may involve the complications due to 
changing the carrying height of the conductor-bars to get 
the minimum depth of conduit. It may be suggested 
that the conductor-bars could be carried at this mini- 
mum height for the entire construction, but an exami- 
nation o — will show that it is only possible with a 
slot-rail of about 4 in. high, which is only practicable 
with asphalt paving. 

Ip may not be amiss to say a few words about the 
switches, because in practice they are responsible for 
most of the interruptions inservice. A misplaced switch 
has the result of guiding the car in one direction and the 
plough in another. The latter can become twisted in the 
conduit in a variety of ways, but with the too sure 
result of interrupting the traffic for a time, which, in the 
author’s experience, may vary from 15 minutes to two 
hours. This bare statement is sufficient to demon- 
strate the necessity of so designing the switches as to 
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reduce to the strictest minimum the possibility of such 
accidents. Ie ; 

There are two distinct cases to be considered. The 
first is where the track is alone switched, the slot being 
continuous. Fig. 11, page 372, is a photographic view of 
such a switch _> a centre-slot construction. Fig. 
is a sectional view of a counterweight mechanism 
which can be adjusted to close the switches automati- 
cally, eo that the track should be. — pen for the 
passage of the cars using the conduit track. Fig. 13 isa 
section of the same mechanism for the case of a side-slot 
conduit. This precaution should always be taken, but it 
may fail. When this happens, it is usually due to some- 
thing solid having fallen into the switch, and in conse- 
quence the tongues fail to return to their normal position. 
In the case of the centre-slot construction, the danger of 
an accident can be avoided if the ploughs are hung on 
slides, which permit their travelling completely across the 
car. If the ends of these slides are left free of all obstruc- 
tion from the truck or otherwise, the plough will drop off 
when the car has reached a certain distance on the wrong 
track. But the motor-man pels perceives his error 
before that occurs, and simply stops and reverses the car, 
with the result of no interruption worthy of mention. 
Even in the worst case of losing the p'ough the car is 
simply ‘‘dead,” and can be ge in by the succeed- 
ing one. A trap should placed conveniently at 
each such switch, so that the plough can be taken out 
with no loss of time. If the accidents are only 
of this nature, they are not worthy of any serious at- 
tention. Butin the case of the ordinary side-slot con- 
duit, this result cannot be attained. The tongue 
there in one position covers the slot. In case of a false 
position of the switch, an accident will happen which 
almost surely must result in a serious interruption of the 
car service. To avoid this difficulty, the author suggests 
that before the switches are reached, the slots should be 
deflected to the central position. Figs. 14 and 15, page 370, 
show how it may be accomplished. 

In the second case, with a slot-switch, the slot-tongue 
is a necessity. The author recommends for the side-slot 
conduit the same deflection of the slot to the central posi- 
tion. This serves the purpose of being able to avoid the 
side-slot slot-switch, the constructional difficulties of 
which were enlarged upon in the first part of the paper. 
The danger of an accident with this switch is limited to 
the case where the point of the slot-tongue is directly in 
the slot. A ‘‘head-on” collision can then take p 
But if the tongue is not thrown in the same direction as 
the track tongues, the same slight interruption may 
happen as above explained—providing, of course, that the 
system of plough slides there mentioned is in use. Fig. 16, 
page 373, shows the case of a side-slot conduit deflected to 
the centre of the track at a slot-switch. There are no 
mechanical or electrical difficulties in this case, the results 
of actual operation in Paris having demonstrated this 
statement. Fig. 17 is a view of the slot-switch Karremd 
mechanism. With one movement of the handle the three 
tongues are thrown in unison. Fora dense traffic, it is 
advisable to put a switchman at such slot-switch points, 
to reduce to a minimum the dapger of accidents and of 
interruptions of service. The author feels confident that 
the accidents at switching points will be almost negligible 
if the construction above indicated is followed. 


(Zo be continued.) 





BeLciaAN Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of March was 23, 
while 18 were out of blast at the same date. The total of 
23 representing the furnaces in blast in Belgium at the 
commencement of March was made up as follows: Char- 
leroi group, 7; Liége group, 12; Luxembourg, 4 ; total, 
23. The production of pig in Belgium in February was 
58,380 tons, as compared with 89,880 tons in February, 
1900. The total of 58,380 tons representing the output 
of February was made up as follows: Pig for refining, 
19,180 tons; pig for casting, 6160 tons ; steel pig, 33,040 
tons. : * : 


Launcu or H.M.S. ‘‘Duncan.”—His Majesty’s first- 
class armoured battleship Duncan was launched at the 
Thames Iron Works, Blackwall, yesterday. Owing to 
public mourning the affair was kept as quiet as possible, 
and visitors were not admitted to the yard. H.M.S. 
Duncan gives her name to the class of six vessels 
now building in the Royal Dockyards and private 
ar the class comprising: Duncan and Cornwallis, 

th building at the Thames Iron Works; Albemarle 
(engined by the Thames Iron Works) and Montagu, 
both launched on the 5th inst. at Chatham and 
Devonport Dockyards respectively ; Russell, launched 
February 19 by the Palmer Shipbuilding Company ; 
Exmouth, building by Messrs. Laird Brothers, of Bir- 
kenhead. The dimensions of the Duncan and her sister 
vessels are as follow: Length over all, 429 ft.; 
length between perpendiculars, 405 ft.; breadth, ex- 
treme, 75 ft. 6 in.; depth, top of keel to upper deck, 
43 ft. 9 in.; draught of water, mean, 26 ft. 6 in. ; 
displacement at that draught, 14,000 tons; indicated 
horse-power, 18,000; speed, 19 knots. Armament: Four 
12-in. breechloading guns in barbettes; twelve 6-in. 
quick-firing guns in casemates ; ten 12-pounder 12-cwt. 
quick-firing guns ; six 3-pounder quick-firing guns ; eight 
.303-in. machine Maxims; one 12-pounder 8-cwt. for boats; 
one 12-pounder, 8 cwt. for field ; four submerged torpedo 
tubes. Armour plating: Sides of ship, 7 in. to 3 in.; 
bulkhead aft, 11in., 10in., and7 in. ; barbettes, 11 in., 
10 in., 7 in., and 4 in.; casemate fronts, 6 in. ; conning 
towers, 12 in., 10 in., and 2 in. ; side plating on bow, 2-ia. 
nickel steel ; length of side fitted with torpedo net de- 
fence, 300 ft, 





12 | sitting as an arbitrator under the 


WORKMEN’S COMPENSATION CASES. 


In the Court of Appeal, on the 12th inst., Fudlick v. 
Evans, O'Donnell, and Co., Limited.—This was an appeal 
from an award of his Honour Judge Lumley Smith, K.C., 
orkmen’s Compensa- 
tion Act. The applicant for compensation was a labourer 
in the employ of Messrs. Evans, O'Donnell, and Co., 
Limited, who were railway signalling engineers. At the 
time of the accident in respect of which compensation 
was claimed, the applicant was employed on the erection 
of a signal-box. His actual work consisted in drilling 
holes in concrete for the pur of laying the foundations. 
The question was whether the work upon which he was 
engaged was an ‘engineering work” within the meaning 
of the Act. : 

The County Court Judge held that the applicant was 
employed in an engineering work within the meaning of 
Section 7, sub-section 2, of the Workmen’s Compensation 
Act, 1897, as the work which was being contracted for by 
the applicant’s employer was the construction of a rail- 

within that definition. He awarded 11s. a week. 
The employers appealed. 

Mr. Ruezg, K.C., and Mr. McIntyre appeared for the 
employers, and argued that the construction of a signal- 
box could not be regarded as an engineering work within 
the meaning of the Act. The world ‘‘railroad” was not 
so wide as the word “‘ railway,” but the employers were 
not undertakers in relation to the railway, and could not 
be held liable. 

Mr. W. E. Ball, who appeared for the applicant, was 
not called on. 

The Court dismissed the appeal. 

In the course of his judgment the Master of the Rolls 
said: The question in this case is whether the workman 
at the time of the accident was employed on an “ engi- 
neering work” within the ae the Act of 1897. 
‘* Engineering work” is defined in the Act to mean “any 
work of construction, or alteration, or repair, of a rail- 
road, harbour, dock, canal, or sewer,” &c. It is admitted 
that if the word ‘‘ railway ” had been used the case would 
have come within the Act, because the word ‘‘railway ” 
had the same meaning as in the Regulation of Railways 
Act, 1873. It is contended that the word ‘‘railroad,” as 
used in the present Act, could not have the same meaning. 
I cannot see any reason for making any distinction between 
the terms. The appeal must be dismissed. 

Collins and Romer, L.JJ., concurred. 

Thompson v. Ashington Coal Company, Limited.—This 
was an appeal from an award of the County Court Judge 
of Northumberland. The applicant was the widow of a 
collier who at the time of his death was in the employ 
of the appellant oom gene He had been at work ina 
2 ft. 6 in. seam of coal, which involved his working for a 
considerable part of the time on his knees. For about a 
fortnight prior to his death he had complained of a pain 
in his knee, and eventually a small piece of coal was dis- 
covered under the skin. Blood poisoning set in, and the 
man died. The County Court Judge held that this was 
an accident arising out of and in the course of the em- 
et, and made an award in favour of the ap- 
plicant. 

Mr. Mundahl (Mr. Danckwerts, K.C., with him) for 
the employers, argued in the Court of Appeal that there 
had no accident within the meaning of the Act, inas- 
much as there had been nothing fortuitous or unexpected 
about a piece of coal getting into the man’s knee. They 
also contended that there was no evidence to show that 
the coal had got in while the man was doing his work. 
They referred to the case of Walker v. Lilleshall Coal Com- 
pany (1900), 1 Q.B., 488. 

Counsel for the respondents (Mr. Ruegg, K.C., and Mr. 
F. D. Blake) were not called upon. 

The Court dismissed the appeal. 

In the course of his judgment, the Master of the Rolls 
said: The question here is whether there is evidence that 
the accident arose out of and in the course of the employ- 
ment. The County Court Judge came to the conclusion 
that the true inference of fact was that the injury was 
caused by a piece of coal finding its way into the man’s 
trousers, and that, therefore, the injury was the result of 
an accident. If a person kneels down on a carpet in a 
drawing-room, and a needle runs into his knee, that would 
slaniy Ge an accident. In my view, the County Court 
Judge was right in holding that the occurrence was for- 
tuitous and unexpected. 

Lords Justices Collins and Romer concurred. 

Simmons v. Faulds.—This case was heard in the same 
Court on March 13. It was an appeal from the County 
Court Judge at Lambeth. The short point was whether 
a foreman bricklayer, whose main duty consists of em- 
ploying workmen, is himself a workman, so as to be 
entitled to compensation within the Act of 1897. Accord- 
ing to the evidence, the applicant had made a tender to 
Andrew Faulds for a certain building operation. His 
tender was merely for labour and tools. He was em- 
ployed on the job for about eight weeke, at the end of 
which he met with an injury. The County Court Judge 
was of opinion that a map, although he is a sub-contractor, 
might be a workman within the meaning of the Act, and 
he made an award in favour of the applicant for a weekly 
payment of 17. The employer appealed. 

Mr, Ruegg, K.C., and Mr. Wills appeared for the 
appellant ; Mr. Woodcock for the respondent. 

At the conclusion of the arguments, the Court expressed 
the view that the Act applied to workmen only, and not 
to contractors, and the evidence was clear that the appli- 
cant was merely a contractor to supply labour. 

Nash v. Hollinshead.—This case, which also came before 
their Lordships on March 13 raises the novel question 
whether a tenant farmer who grinds meal for his own stock 
is the occupier of a non-textile factory within the meaning 


(Nash) was a workman in the employment of a tenant 
farmer, who owned a movable — and a thrashing ma- 
chine, and who also had fixed in his yard a mill for grind- 
ing meal, which he used for the stock on the farm. The 
applicant, who was employed by the tenant farmer, met 
with an a the County Court Judge at Sb. 
Albans awarded him compensation at the rate of 9s. per 
week. The employer appealed. 

Mr. Ellis Hill appeared in support of the appeal; Mr. 
Fitch appeared for the applicant, 

The — was allowed. 

The ter of the Rolls said: The question is 
whether a tenant farmer carries on a non-textile factory 
within the meaning of the Factory and Workshop Act, 
1878. Certainly no one ever supposed that he did do so 
until this “— was brought. . 93 of the Factory and 
bdo ges ct defines a non-textile factory to mean, 
among other things, ‘‘any premises wherein any manual 
labour is exercised by way of trade or for purposes of 

ain in or incidental to the following purposes, that 
1s to say, (a) in or incidental to the making of any 
article or part of any article ; or (b) in orincidental to the 
altering, repairing, ornamenting, or finishing of any 
article ; or ¢} in or incidental to the adapting for sale 
of any article, and wherein steam, water, or other 
mechanical power is used in aid of the manufacturing 
process carried on there.” In my opinion, turning grain 
into meal is not making any article, nor is ib finishing 
any article, nor, in my opinion, is it ey aan any 
article for sale. Neither is the grinding of the meal done 
by way of trade ; it was done for the purpose of feeding 
the farmer’s own cattle. It has suggested that it 
was done for purposes of gain; but I think the section 
meant direct, not indirect, gain. Further, if a farmer 
carries on the business of a non-textile factory, all the 
provisions of the Act of 1878 must apply to farms, ¢.g., the 
provisions as to limited periods of employment, the pro- 
visions as to holidays, the provisions as to giving notice to 
an inspector of the name of the factory and the nature of 
the work, and the provision as to the regulation of hours 
by a public clock. It is impossible to — that these 
provisions can beapplicable toa farm. I think the appeal 
should be dismissed. 

Lords Justices Collins and Romer concurred. 





“THe ELECTRICIAN” ExecTricaL TRADES D1rkcToRY 
AND HANDBOOK FOR 1901.—The nineteenth edition of 
this annual has just been issued by George Tucker 
at the offices of the Electrician, Salisbury-court, Fleet- 
street, London, for 12s, 6d., and is most comprehen- 
sive in the information it gives, particularly as a 
directory of the electrical industry. The handbook sec- 
tion gives data and formule extending to some 60 
pages, and then follow records of electrical under- 
takings—lighting, railway, &c., schemes— regulations 
by various authorities, a short narrative of the world’s 
great electrical institutions, and a directory of the pro- 
fessions and trades connected with electricity and its 
pos gone amy alphabetically arranged as well as classi- 
fied under the trades, under Britain, the Colonies, the 
Continent, Asia and Africa, Central and uth 
America, and the United States. This latter section 
occupies about one-half of the 1400 odd pages in the book. 
Like the postcript of a lady’s letter, the appendix, of 
some 130 pages, will be of most interest to many readers ; 
it gives a biographical sketch with portraits of noted 
electricians. Accompanying the book is an immense 
Table giving all data regarding electrical stations in this 
country. 





Baron von Stumm. — Karl Ferdinand Freiherr von 
Stumm, who died on Sunday, the 10th inst., after much 
suffering, was not only a great German ironmaster, but 
a leading politician. If Krupp be called the iron 
king of the Rhine and Ruhr district, Stumm was the 
iron king of the Saar. Born in 1836 at Saarbruchen 
Stumm was educated at the universities of Bonn an 
Berlin, and became in 1858 chief partner in the firm of 
Stumm Brothers, established by his father. He took 
part in the Franco-German War as captain in a regiment 
of Uhlans, and was member of the first German Diet, and 
again member since 1889. Having belonged to the Lower 
Prussian House since 1867, he was raised to the Upper 
House in 1888; the Emperor Frederick made him a 
Baron in that year. The symptoms of his fatal disease, 
cancer of the stomach, were not clearly recognised till the 
end of 1899. He leaves several married daughters, but no 
eons. His great iron works are situated at Neunkirchen, 
on the Blies, a tributary of the Saar. To the works belong 
several important collieries, among them the largest 
of the Saar district, the Heinitz - Drehen colliery, 
and the late Baron was interested in many indus- 
trial concerns. He anya the confidence of Prince 
Bismarck, whom he is believed to have strongly in- 
fluenced in his later protectionist policy and in his social 
reforms, and he remained among the present Emperor’s 
decided favourites after Bismarck’s retirement. In general 
= a Free Conservative or German Imperialist—a 
ounder of that party, in fact—he is particularly known 
as a social reformer of the patriarchal order, by Divine 
right, so to say. Willing and anxious to take care of his 
workmen, he expected and demanded from them grateful 
subordination ; he was the ruler, they the servants. He 
was ready to build clubs and reading-rooms for his men, 
or to contribute materially to their expenses, at any rate ; 
but the regulations had, of course, to be submitted to him, 
and no newspaper or journal of a political or social shade 
that he did not approve of was tolerated on the tables of 
his workmen’s reading-rooms. Such a view of his duties 
and rights could not but lead to frequent friction with his 
employés, and his fierce denunciations of the Socialists 
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Fic. 9. Spectan SHattow Conpuit, Paris. 


ROYAL METEOROLOGICAL SOCIETY. 


Tuer monthly meeting of this Society was held on 
Wednesday evening, the 20th inst., at the Institution of 
Civil Engineers, Westminster, Mr. W. H. Dines, B.A., 
the President, being in the chair. 

Dr. Hugh Robert Mill, F.R.S.E, delivered a most 
interesting lantern lecture on ‘‘ Climate and the Effects of 
Climate.” Climatology is as much a branch of geography 
as of meteorology—in fact, more, for it not only deals 
with the distribution of atmospheric conditions over the 
earth’s surface, which is a geographical question in itself, 
but all the varieties of climate that give individuality to 
different countries are produced by the distubing or 
controlling influence of land forms. It was while studyin 
the influence of land forms on every kind of geographic 
distribution that Dr. Mill was struck by the far-reaching 
interest of the effects of climate ; and so in this lecture he 
dealt with the visible effects of climate, such as attract 
attention, and arouse inquiry as to their causes. After 
making a few remarks on the principles of scientific photo- 
graphy, and also calling attention to spurious photographs, 
the lecturer proceeded to distinguish between ‘‘ weather ” 
and ‘‘climate.” Weather is the condition of the atmo- 
sphere at any moment with regard to wind, warmth, 
cloud, electricity, and precipitation ; whilst climate ma 
fairly be called the average weather of a place. Dr. Mi 
then exhibited on the screen a large number of photo- 
graphs which he had himself taken on various holidays in 
many countries, in order to illustrate the peculiarities of 
climates in which heat, cold, wind, and rain respectively 
predominate, showing how the varying conditions of 
climate created by the greater land forms are responded 
to by the various adjustments of minor land forms, and 
of plants and how they are taken advantage of by man. 





Srext.—The exports of unwrought steel from the Y 
United Kingdom have shown a heavy falling-off this 


year, having amounted in cat nag he only 14,054 tons, Yj 
as compared with 27,857 tons in February, 1900, and Yj 
20,668 tons in February, 1899; and in the two months CY); 
ending February 28 this year, to only 29,244 tons,ascom-| 7 Y 
pared with 57,716 tons in the corresponding er of Z 
1900 and 41,504 tons in the omens period of 1899. J 
The exports to Germany, Holland, France, the United Yy 

States, British India, Australasia, and Canada, moved on Y 
as follows during the first two months of the last three YY, 


years : 
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Exports of Steel in January and February. 
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Fic. 10. Specrat ConstTRucTION OVER STEEL Rattway Brince, Paris. 


COUNTER-WEIGHT MECHANISM 
FOR CLOSING RAIL-SWITCHES AUTOMATICALLY, PARIS. 
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Germany 10,865 7371 2370 “Eh >» ALLS ig 
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2R SIDE-SLOT ..9 : 

The value of the steel exported from the United Kingdom 
in the first two months of this year was 368,132/., as com- 
pared with 641,057/. in the first two months of 1900, and 
411,414/. in the first two months of 1899. If the export is 
demand has been less active this year, some compensation si 
may be found in the fact that prices have been rather yp: recess nom 
higher. $168 F 
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TRAP-DOOR MECHANISM FOR PLOUGH 


OPERATED AFTER GAR HAS REACHED ITS POSITION. 


BASTILLE- CHARENTON TRAMWAY. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 13. 


Tue steel situation has apparently quieted down, 
but only on the surface. No new policy bas yet been 
announced by the managers of the United States Steel 
Corporation. The next thing to fear is the new 
Canadian plants, which, but for the present tariff, it 
is said could empty pig iron and steel products into 
New England. It is generally believed the old pool 
on billets has been dissolved. The large producers 
of billets are the Carnegie Company, Federal Steel } 
Company, and the National Steel Company, which are 
strong enough to maintain prices. The attempt is bein 
semi-officially made to create the belief that prices will 
remain where they are, and that advantages will be 
sought in more economic appliances, and in better 
management. The boats that haul ore outside of Car- 
hegie’s are not included in the deal. Rockefeller is 
buying up more ore properties, the two latest pur- 
chases being the Spruce Mine for 750,000 dols., and 
the Cloquet, for 150,000 dols.; the Spruce has 7,000,000 
tons deposit. Rockefeller owns five times as much 











ore properties as all the other companies combined, 











TROLLEY AND CONDUIT TRAMWAY SYSTEMS. 
(For Description, see Page 369.) 
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including the holdings of the Great Steel Corporation, 
which includes the Mesaba Mines, now under a 50-years 
lease to the Carnegie Company, and taken over by the 
combination, but the lease provides that the ore shall 
be for ever transported over the Duluth, Mesaba, 
and Northern Railway at a fixed rate. The road is 
owned by Mr. Rockefeller. The United States Steel 
Corporation tried to buy Rockefeller out of his ore 
and transportation interests, and made a big lump offer, 
but the offer was refused. This corporation has about 
as much of an ore fleet as Rockefeller, and their com- 
petition will probably keep freights on a fair basis. 
They own 56 vessels each. The 40 bar iron mills in 
the Republic Iron and Steel Company threaten to 
become a competitor of the steel combination in a 
way by building a rail mill to make 600 tons of rails 
a day at Youngstown, Ohio. The mill will, if built, 
be in a position to make a profit on steel rails at a 
good deal under 20 dols. as against 26 dols., the pre- 
sent price. we ; 
The consumption of steel is increasing. Market 
conditions are all favourable. Prices are pointing 
upward, and, in fact, several small advances have 
been made on crude and finished products. The great 





disturbing question this week is as to steel billets, 
and itis simply guesswork to say what will be done 
as to them. The position is strong, and as railroad 
companies have enormous purchases yet to make, it 
looks like a reasonably safe conclusion to say that 
there will be no weakening of prices until some at pre- 
sent unknown elements enter the problem. 





Gas at Paris.—The revenue of the Parisian Company 
for lighting and heating by gas in January amounted to 
387,196/., as compared with 387,101/. in January, 1900. 
An increase of 95/., or 0.02 per cent., was accordingly 
established for the month. 


Prrsonat.—Mr. A. W. Marshall, M.I. Mech. E., for 
six years past engineer and manager of the electrical de- 
partment of the Crypto Works, Limited, London, has 
now joined as partner the former firm of Messrs. Woods 
and Co., of 2, Gray’s Inn-road, London, the name of 
which has accordingly been changed to that of Messrs. 
Marshall and Woods.—The Halifax Corporation, after 
using two chloride batteries for over three years, have 

laced an order with the Chloride Electrical S Syn- 
Seat, Limited, of Clifton Junction, near Manchester 
for a third battery of the same type. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very dull in tone last Thursday forenoon, in spite of the 
continued strong advices as to the trade position in 
America. On the sale of some 7000 or 8000 tons Scotch 
fell 3d. per ton for cash and Cleveland 2d., while the 
month quotation for hematite iron showed a drop of 4d. 
per ton. In the afternoon other 7000 tons or so were 
dealt in, and prices remained steady at the last quota- 
tions. The settlement prices were : Scotch, 53s. 14d. per 
ton; Cleveland, 46s.; hematite iron, 57s. 8d. per ton. 
Only a small amount of business was done in the market 
on Friday forenoon, when some 5000 tons changed hands. 
Prices were flat at first, but recovered slightly before the 
close of the forenoon market. Scotch lost 1d. per ton, 
Cleveland 2d., and hematite iron 4d. per ton. About 
7000 tons were sold in the afternoon, and Scotch lost 
another 1d., and the settlement prices were: 53s., 
453. 9d., and 57s. 8d. per ton. Some 3000 tons were 
dealt in on Monday forenoon, and Scotch finally made 

. per ten. Tamboriond hematite iron was the turn 
ower at 57s. “oy cash, with buyers over. Cleveland 
iron was not dealt in. In the afternoon about other 5000 
tons changed hands, and at the close the settlement 
prices were: 533., 45s. 5d., and 57s. 8d. per ton. The 
market was steady on Tuesday forenoon, but still quiet, 
the turnover not exceeding 5000 tons. Scotch warrants, 
to which the dealing was confined, were done at 1d. per 
ton up, at 53s. 04d. per ton cash, leaving off at 53s. 1d. per 
ton buyers. Cleveland was quoted at 45s. 9d. per ton cash 
buyers, and hematite iron was quoted at 57s. 104d. per ton. 
cash sellers. The market was firm in the afternoon, and 
about 10,000 tons were dealt in, at higher prices. Scotch 
warrants were done up to 53s. 4d. per ton cash, one off 
at 533. 34d. per ton buyers, being a gain on the day of 4d 
per ton, while Cleveland finished 3d. per ton up at 46s. 
cash buyers, and Cumberland hematite iron was also 
better at 583. a month. Some 9000 or 10,000 tons of iron 
changed hands this forenoon, mostly at easier prices, 
down to 53s. cash buyers. Only 4000 tons changed hands 
in the afternoon, and prices were again easier, and the 
settlement prices were : 53s., 45s. 9d., and 57s. 9d. per ton. 
The following are the current quotations for makers’ iron 
No. 1: Clyde, 67s. per ton ; Gartsherrie, 67s. 6d.; Summer- 
lee, 68s.; Calder, 69s. 6d.; Langloan, 70s.; Coltness, 
75s. 3d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 663. 6d.; Shotts (shipped 
at Leith), 70s.; Carron (shipped at Grangemouth), 67s. 6d. 

r ton. No specially new and fresh feature has evolved 
in the market during the past week in the Scotch pig-iron 
trade. The market has been slightly more active, but 
operations are practically confined to members of the 
“ring,” and are largely with options, either in buyers’ 
or sellers’ favour. A considerable amount of business 
has also been done in pig-iron warrants on the London 
Metal Exchange. Trade, with home consumers, is, if 
anything, more active, but the buying continues to be to 
meet immediate demands. The number of furnaces in 
blast is 81, one each having been blown in at Govan and 
at Summerlee Works. At this time last year there were 
85 blowing. Here are the shipments of pig iron from all 
Scotch ports: To India, 470 tons; to Australia, 290 tons; 
to ;Germany, 195 tons; to China and Japan, 203 tons ; 
coastwise, 3847 tons, making a total of 5197 tons, as 
compared with 7989 tons in the corresponding week of 
last year. Up to last Saturday the shipments had de- 
creased to the extent of about 20,000 tons, as compared 
with the corresponding period of last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 62,507 tons, as against 63,485 
tons yesterday week, thus showing a decrease for the past 
week amounting to 978 tons. 


Finished Iron and Steel.—It is said that in the malle- 
able branch of the iron trade, which is usually the slackest 
market, the past week has brought out a greater activity 
in orders, the weight of which has been most satisfactory. 
So great have they been that one well-known house has 
intimated that no more orders can be booked at the same 
prices. A fair amount of business has lately been 
done in steel rails, and British manufacturers have been 
securing a larger proportion of foreign and colonial orders 
owing to the higher prices ruling in the United States, 
where activity is on the increase, ye ee have lately 
ruled rather stiffer at 6/. 103., and angle-bars at 6/. 53. 
per ton. The market quotations for boiler-plates are 
ranging from 8/. 53. to 8/. 103. per ton. Only a com- 
away! small business is doing in steel plates. There 

ave not been any further arrivals of finished material 
from across the Atlantic, and it is said that, on the other 
hand, the American agents have been desirous to pur- 
chase plates to meet oversales for shipment to Australia. 


Glasgow Co Market.—Copper is looking up ; 50 tons 
were sold on Friday afternoon, when the quotations were 
692. per ton, on ril 17, and \i9/, 83. 9d. per ton on 
May 31. On Monday afternoon, however, the market 
— very flat, and lost 153. at 68/7. 15s. per ton three months 

ers. 


The Steel Rail Trade.—The North British Railway 
Company lately invited tenders for 5000 tons of steel 
rails, and the other Scotch railway companies have recently 
placed some good orders with local steel firms. 


Institution of Engineers and Shipbuilders.—The sixth 
Ngee meeting of this Institution was held last night, 

r. Archibald Denny, vice-president, in the chair. The 
principal business was the discussion of Mr. Parsons’ 
paper on ‘* The Marine Steam Turbine, and its Applica- 
tion to Fast Vessels.” The attendance was very large, and 
Mr. Parsons was again present—for the ‘third time. 


Amongst the speakers there were Professor Jamieson, 
Mr. Hall Brown, Mr. A. Alexander, Mr. Cleghorn, Mr. 





R. T. Napier, and two or three whose names were not 
announced, neither by themselves nor from the chair. 
Mr. Parsons made a somewhat elaborate reply, in the 
course of which he took up the various objections raised 

inst the turbine. He was awarded a very hearty vote 
of thanks. Subsequently Mr. William Melville, engineer 
to the Glasgow and South-Western Railway Company, 
read a paper on ‘‘ The City Union Railway, including the 
Widening and Extension of St. Enoch Station, and the 
Bridge over the River Clyde.” Owing to the limited 
amount of time, the paper bad to be curtailed to some 
extent, but all the merits of the works will be brought out 
in the discussion at the next meeting, when Mr. David 
Cowan, formerly of Carron Works, will read a paper on 
‘* Administration of Workshops, with Special Reference 
to Cost.” At that meeting the election of office- 
bearers will take place. Mr. William Foulis, M.I.C.E, 
is nominated for the pees Messrs. Thomas 
Kennedy and Robert Thomas Moore for the vice-presi- 
dentship3; and Messrs. Gracie, George McFarlane, T. A. 
Arrol, William Brown (Renfrew), James Rowan, C. P. 
Hogg, Professor A. Barr, and F. J. Rowan for the Council. 


The New Engineering Laboratories of the University.— 
After the annual business meeting of the Glasgow Uni- 
versity Engineering Society, held on Thursday evening, a 
paper by Mr. Wm. Sharpe, B.Sc., on ‘“‘The Bridge Re- 
construction Work going on in South Africa” was read, 
and thereafter Professor Arch. Barr, D.Sc. gave a brief 
description of the new engineering laboratories, which 
he expects to be ready for the students next session. At 
the conclusion of the description, Professor Barr said he 
had the pleasure of announcing that the proposal to call 
the new engineerin department ‘‘The James Watt 
Laboratories ” had mn sanctioned at the meeting of 
the Senate held that evening. The laboratories will 


_ | thus constitute a fitting. monument to an engineer to 


whom every engineer is indebted, and one who himself 
acknowledged his indebtedness to the university at a time 
when city jealousies forced him to take refuge within its 

recincts. It was while in service here that he invented 

is condenser, which determined the success of the steam 
engine. It was very fitting, therefore, that Glasgow 
University should have the honour of erecting to the 
memory of James Watt such a lasting and appropriate 
memorial, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Supply in Sheffield. —Addressing the staff of the 
Shetheld Corporation Electric Supply Department, Mr. 
S. E. Fedden (the manager) said that things were only in 
their beginning in their department. hen, in the not 
very distant future, they got their new power-house going, 
he hoped to be able to supply the electric current for canal 
boats, for distant portions of the tramway system, and 
also for small and large works. He hoped todo all this 
ata rate cheap enough to induce manufacturers to start 
factories in Sheffield. 


Messrs. Charles Cammell and Co., Limited.—The annual 
= soi of Messrs. Charles Cammell and Co., Cyclops 
orks, Sheffield, shows net profits amounting to 
260,015/. 5s 2d., which with the balance from the previous 
ear (33,953/. 7s. 11d.) makes together 293,968/. 133. 1d. 
he further payments recommended, with bonus, make 
up 174 per cent. for the year. After these and preference 
charges, &c., are met, there remains 125,281/. 33 1d., of 
which 80,000. is added to the reserve fund, and 
45,2817. 33. 1d. carried forward. In round figures, Messrs. 
Cammell and ©o., as compared with the previous year’s 
working, have made 14,0007. more profit, which enables 
them to increase by 4000/. the sum put to reserve, and by 
10,0007. the balance carried forward to next year. The 
directors were disappointed in their expectation that the 
Spanish mines would be —— last May, but they state 
that supplies of ore will be available from that source 
next month. 


Messrs. Vickers, Sons, and Muarim, Limited.—The 
directors of this company, in their annual report to the 
shareholders, state that, with the sum of 44,046/. 143. 10d. 
brought forward from last year, there is a balance of 
~ amounting to 340,984/. 53. 6d. Out of this they 

ad declared a final dividend for 1900 of 24 per cent., 
less income tax, on the preferred 5 per cent. stock and on 
the 5 per cent. preference shares ; also a final dividend 
of 2s. 6d. per share, free of income tax, making, with the 
interim dividend paid in August last, 43. (equal to 20 per 
cent.) for the year. This left a balance to be carried 
forward of 55,3597. 53. 6d. The high prica of fuel 
during the year had had its share in reducing the profits 
of the company, the increased cost at the Sheffield 
works alone amounted to over 40,0007. Referring to the 
statements as to a ee amalgamation with certain 
American firms, the directors state that they never had 
any intention of proposing any amalgamation whatever. 
They had, however, been in negotiation with some 
American firms with a view to getting their system of 
ordnance manufactured there on a ie commensurate 
with its importance. So far, the terms offered had not 
been such as they could accept, but they had not aban- 
doned their intentions. They had acquired the sole right 
for Europe for the carriage ighting system of the Con- 
solidated Railway Electric Lighting and none Com- 

y, and for the well-known Holland submarine boat, 

ve of which had been ordered by the Government. The 
construction of these was far advanced at the Barrow 
works. The directors have found that the demands for the 
products of the company have so much extended that they 
can effectively employ a still larger capital, and they 
propose to ask for powers to issue a further 200,000 
ae ad shares at 2/, 103. per share, being a premium of 





South Yorkshire Coal Trade.—The past week has seen 
no definite change in the coal le of the district. 
Negotiations are still pending between the railway com- 
panies and the colliery owners as to the terms for the 
contracts for the next three or six months. The com- 
panies are asking for a reduction of 3s. per ton, and 
although the owners are endeavouring to secure better 
terms this figure will probably be conceded, as the market 
generally is at present very weak. The merchants are 
just now receiving more inquiries than for some months 
past, but the orders placed are only light, all parties 
apparently waiting for a settled price before placing 
forward contracts. In house coal an average trade is 
being done, and merchants are reaping the advantage 
of easier prices at the pits. Hand-picked Silkstones 
are quoted at 15s. per ton, with screened qualities at 2s. 
less, and best Barnsley house 123. 6d., and seconds 11s. 9d. 
per ton. Barnsley hards are selling at 11s. 6d. to 123. 6d. 
per ton, and unscreened qualities at 10s. 6d. to 11s. per 
ton. Pit slack can now be bought at 4s. 6d. to 5s. 6d. 

er ton, and at this figure there is rather a better inquiry. 

here is still very little doing in coke. 


Iron and Steel.—The opinion has, during the week, 
ained considerable strength that bottom prices have 
n reached for the present in several classes of fuel and 
of material. For many months now manufacturers have 
been drawing on their stocks and declining to order, 
wherever such a course could be taken. In a great many 
works stocks are now entirely depleted, and whatever 
prices may be it is believed that buying must commence 
with the new quarter. There is very much less pressure 
in the railway and wagon shops, and consequently less 
doing in wheels, tyres, axles, and other accessories. The 
engineering establishments in the city and the imme- 
diate neighbourhood are — of a considerable 
falling away in orders for all heavy goods; but a fair 
amount of business is being done by some of them in 
lighter tools, both on home and foreign account. The 
lighter trades, as a rule, are finding fair employment for 
their workmen without any rush of orders. The reports 
that are being issued of last year’s working in manu- 
facturing concerns show how heavily they were hit by the 
increased cost of production. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the weekly 
market here was fairly well attended, and though the 
amount of business transacted was not very large, 
there was a pretty cheerful feeling, and prospects for the 
future were regarded as pretty satisfactory. Cleveland 
pig-icon makers reported their output well taken up, and 
expressed the opinion that the spring demand would im- 
prove with the opening of the northern ports. Merchants 
were not in a position to dispose of much iron, and their 
quotations were the same as those of makers. No. 3 
g.m.b. Cleveland pig changed hands at 46s. for prompt 
f.o.b. delivery, and that was the general market 
quotation. o. 1 Cleveland pig was 47s. 6d.; No. 4 
foundry, 45s.; and No. 4 forge, 44s. 6d. The demand 
for East Coast hematite pig was only very mode- 
rate, and the output—which has been increased by 
the putting into operation one of the furnaces damped 
down a little while ago—is not easily disposed of. Stocks 
are, in fact, increasing a little. About 57s. was the figure 
for early delivery of Nos. 1, 2, and 3—a price which 
may check considerably the West Coast competition. 
Spanish ore was somewhat easier, but buyers still 
considered prices much too high, and quotations were 
nominal. Rubio was 14s. 6d. ex-ship Tees, and freighte, 
Bilbao-Middlesbrough, were fixed at 4s.3d. To-day, quo- 
tations were unaltered. The shipments of pig iron from 
the Tees are now fairly good and are still improving, 
but they do not compare very favourably with the March 
clearances last year and the year before. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry there is very little new 
to report. Prices show 24 3 little a. In some 
branches inquiry is said to somewhat better, but it 
does not appear to lead to much new business. Perhaps 
a little under the market rates might be accepted by 
some firms for anything like a fair order. Common iron 
bars are 6/. 153.; best bars, 7/. 53.; iron ship-plates, 
6l. 103. ; steel ship-plates, 67. 5s.; iron and steel ship- 
angles, each 6/. 2s. 6d. ; and heavy sections of steel rails, 
5J. 53.—all less the customary 24 per cent. discount for 
cash, except rails, which are net at works. 


Coal and Coke.—Coal is abundant, and quotations are 
consequently rather weak. At the same time, however, 
aeons on forward account elicit quotations rather 
lighter than those generally named for prompt delivery, 
so that sellers, at all events, do not take a very gloomy 
view of the future. For prompt f.o.b. delivery 
of unscreened Durham bunkers 83. 6d. to 93. 3d. is 
named. The demand for fas coal is, as is usual at 
this season of the year, falling away. Household coal 
is still very dear, but attempts are being made to bring 
down the high prices to which dealers have adhered for 
so long. Coke is in good request for local consumption, 
and quotations are firm. Medium blast-furnace qualities 
are 13s. 6d. delivered here, and 1s. more is named for 
the best kinds, 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Buyers have not experienced much difficulty 
in obtaining concessions in regard to steam coal prices. 
The best steam coal has not made more than 16s. 6d. per 
ton, while secondary qualities have brought 153. 64. to 
163. per ton; the fall is attributed, however, to tonnage 
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ifficulties, and when these have been overcome the 
jee io expected to exhibit a steadier tone. House coal 
has shown a downward tendency; No. 3 Rhondda large 
has made 15s. to 153. 3d. per ton. Foundry coke has been 
quoted at 18s. to 18s, 6d. per ton, and furnace ditto at 17s. 
to 17s. 6d. per ton. As regards iron ore, the best Rubio 
has been making 14s. to 14s, 6d. per ton. 


Newport Tramways.—An extension of the Newport 
tramways along Corporation-road has been complete: ™ 
the contractors, Messrs. Krauss and Sons, of Bristol. 
car was run over the route, which is about 14 miles in 
length, on Thursday last week. 


Newport Alexandra Docks.—At a meeting of the New- 
port Harbour Board on Wednesday (Mr. E. P, Watson 

residing), it was reported that, ae a petition had 
been lodged against the Alexandra Dock Company’s 
Bill, negotiations were going on to avoid a contest in 
Parliament, and the chairman said that there was now 
very little difference between the parties interested, and 
it looked as though the clauses would be arranged with- 
out a Committee struggle. 


The Swansea Valley.—With the exception of three mills 
at Beaufort and three at Foxhill, the tinplate and 
sheet mills in the Morriston group are in active opera- 
tion. Coal has been reached by the Lewis-Graigola 
colliery. 

Newport Electric Station.—A new electric power station 
isin contemplation at Newport, at an estimated cost of 
200,0007. The installation will consist of three engines, 
developing 500 kilowatts (roughly 670 horse-power) each, 
one of which will be employed to run cars and one to 
supply power to private consumers, while the third will 
act as a reserve for either power or cars as required. It 
is proposed to put 35 tramcars in use, and as it is intended 
to work them up to the Board of Trade limit of 10 miles 
per hour, an efficient service should be the result. The 
buildings will occupy an acre and a third of land pur- 
chased from Lord Tredegar. 


Changes at Swindon.—Numerovs alterations have taken 
place in the staff of the Great Western Railway works at 
Swindon. Mr. G. J. Churchward relinquishes the post 
of manager of the locomotive department, in order to de- 
vote himself exclusively to the performance of his duties 
as chief assistant to Mr. Dean. Mr. F. G. Wright, 
assistant manager in the locomotive department, assumes 
the position vacated by Mr. Churchward, while Mr. H. C. 
King leaves the post of head of the drawing: office in order 
to act as assistant to Mr. Wright. Mr. King is suc- 
ceeded in the drawing-office by Mr. F. W. Snell, who 
will have as his assistant Mr. F. H. Rayner. The posi- 
tion recently held by Mr. L. R. Thomas as manager of 
the wagon and carriage works is filled by the promotion 
of Mr. T. O. Hogarth, hitherto the assistant manager in 
that department. 





Gas AT Rosario.—The proprietor of the Rosario Gas 
Works has concluded a contract with Messrs. R. and J. 
Dempster, gas engineers, of Manchester, for the erection 
of a telescopic gasholder of 175,000 cubic feet capacity, 
with three lifts. The holder is to be constructed on the 
Dempster patent spiral guide system. 





Gotp.—The gold imported into the United Kingdom 
in February was valued at 2,457,339/., as compared with 
1,747,544/. in February, 1900, and 2,200,734/. in February, 
1899. In these totals the three principal gold-producing 
regions—British South Africa, British India, and Austra- 
lasia— figured for the following amounts : 


| 
— February, 1899., 


February,19C0 February, 1901. 


| £ | £ £ 
British South Africa, 1,865,927 | 3,602 | 97,595 
British Iadia. ws, «144,602 | ©=—:1.079- «| ~—«(998,469 


Australasia... 430,377 | 844,002 | 267,782 





The receipts of gold from France in February amounted 
to 462,145/., as compared with 61,051/. and 36,916/. re- 
spectively, but these amounts merely represented transfers 
made to adjust the balance of trade. The aggregate value 
of the gold imported into the United Kingdom in the first 
two months of this year was 4,223,937/., as compared with 
7,012,4367. in the corresponding period of 1900, and 
4,631,3712. in the corresponding period of 1899. The 
receipts from the three principal gold-producing regions 
in the periods under review were : 








— ___ 1899. 1900. | 1901. 
Sas & | £ 
British South Africa | 3,209,285 19.973 47,595 
British India =... = «| -—275,665 | 193,662 | 1,971,614 
Australasia .. oe +) €30,861 897,425 648,981 





The receipts of gold from France in the first two months 
of this year were 483,485/ ; from Egypt, 250,100/.; and 
from Mexico, 316,327/,. All these totals exhibit more or 
leas considerable increases, as compared with the receipts 
from the same quarters in the corresponding periods of 
1900 and 1899. The exports of gold from the United 
Kingdom in February were 631,635/., as compared with 
955,885/. in February, 1900, and 2,068,092/. in February, 
1899. For the first two months of this year the ex- 
ports were 2,301,895/., as compared with 2,342,890/. and 
3,959, 1182. in the corresponding periods of 1900 and 1899 
raspectively, The largest exports in the first two months 
of this year were made to Belgium, 518,658/.; Mexico, 
265,900/.; and British India, 1,176,4512. All these totals 
showed increases, as compared with the corresponding 
periods of 1900 and 1899 respectively. 





MISCELLANEA. 


AN interesting souvenir of the siege of Mafeking has 
been issued by the Selkirk Press, of 5, Bridewell-place, 
E.C. It consists of a collection of facsimiles of the general 
orders issued by Baden-Powell, and is prefaced by an 
introduction by Mr. C. E. Hands. 


Professor J. O. Arnold is to give a lantern lecture 
entitled ‘‘ A Criticism of the Report of the Board of 
Trade Committee on Steel Rails,” in the University 
College Hall, Bow-street, Sheffield, on Monday, March 25, 
at 8 p.m. The lecture will be delivered before the 
Sheffield Society of Engineers and Metallurgists. 


_The Moniteur Industriel states that in the negotia- 
tions between the Paris Gas Company and the Munici- 
pality, with reference to a renewal of the company’s 
contract, one of the demands made is that the company 
shall pay to the Municipality a tax of 7 centimes per 
cubic metre, which is equivalent to about 1s. 7d. per 
1000 cubic feet. 


The traffic receipts for the week ending March 10 on 
thirty-three of the Poca ogg lines of the United King- 
dom amounted to 1,667,083/., which was earned on 20,4252 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,692,493/., with 19,869} 
miles open. There was thus a decrease of 25,4102. in 
the receipts, and an increase of 5564 in the mileage. 


Entry forms for the motor-car trials next June of the 
Liverpool Self-Propelled Traffic Association are now 
ready, and can be obtained on application to the hon. 
sec., Mr. E. Shrapnel Smith, Royal Institution, Liver- 
pool. In order to meet the wishes of certain builders, a 
fourth class of vehicle—‘‘ Class D”—will be admitted to 
the trials. In this new class there are no restrictions on 
the tare or platform area, but the minimum load to be 
carried is 4 tons. 


Admiral Geo. W. Melville, Engineer-in-Chief of the 
United States Navy, has approved the design and prin- 
ciple of the balanced marine engine, — by Mr. 
John H. Macalpine, of Kilmalcolm, N.B., and will pro- 
pose it for adoption should opportunity offer. he 
design submitted to, and officially signed by, Admiral 
Melville, shows a quadruple-expansion engine with two 
cranks ; and the forces and couples which would produce 
vertical and horizontal transverse vibrations are perfectly 
balanced for each crank. The engine forms a complete 
and new solution of the balancing problem, and only 
occupies about half the fore and aft space of the ordinary 
four-crank engine. 


The case of the Bill in which the County Council seek 
powers to construct some 40 miles of new tramways, and 
to make numerous street widenings in London, came on 
Tuesday before the Standing Orders Committee of the 
House of Commons, Mr. Halsey presiding. The report 
of Mr. Campion, one of the Examiners of Private Bills, 
with reference to non-compliance with Standing Orders, 
was submitted. In this it was pointed out that the pro- 
moters had failed to obtain the necessary consent of cer- 
tain of the borough councils, the road authorities of 
districts through which it was proposed to construct lines. 
The opposing authorities included the councils of Hack- 
ney, Stoke Newington, St. Pancras, Holborn, Maryle- 
bone, Westminster, and the City of London, among 
others. In the result the Committee decided to allow 
the Bill to proceed on the condition to which the Count 
Council had assented—namely, to strike out of the Bi 
the powers to make the tramways objected to by the local 
authorities. 


The report of the four inspectors of mines appointed 
by the Home Secretary to investigate the methods of 
preventing falls of roofs adopted at the Courriéres Col- 
lieries in France has been issued in the form of a Blue 
Book of 26 pages. The inspectors state that the system 
of supporting the roof at the Courriéres Collieries may 
be divided into two parts—viz., a systematic timbering, 
with the timber inserted as soon as there is room for 
it; (b) the use of temporary iron bars to support the roof 
in advance of the last “‘setting” of timber until there is 
room for another ‘‘setting.” They quite believe that 
the Courritres system, if rigidly applied, would result in 
the prevention of a large proportion of the accidents by 
falls which might otherwise occur. The inspectors add 
that, though it was no part of their mission to make a 
— study of the methods of mining in the Pas-de- 

lais, they could not help being impressed b; sap J ex- 
cellent arrangements for the safety and welfare of the 
workmen, both at Courriéres and at Lens. 


The Borough Electrical Engineer, of Wolverhampton, 
has issued a very interesting pamphlet with a view to 

pularising the use of electricity for lighting, power, 
coating &c. It commences by giving the cost of wiring, 
which is put at 5s. to 9s. per point. This is certainly a 
very moderate estimate. Then follow illustrations of a 
number of fittings, both a and elaborate, with prices. 
The cost of lighting per lamp-hour is explained, and also 
the reason for the maximum‘demand system. There are 
illustrations of arc lamps of various types, together with 
their costs and the quantities of current they require. An 
attempt is being made to introduce electric cooking and 
heating, and for this purpose current is supplied at 2d. 

r unit for the maximum demand for an average of two 
as per day, and 1d. per unit for all in excess. The 
section devoted to motors commences with fans and ven- 
tilators, and then proceeds to all kinds of motors for trade 


ae sa With current at the price charged in Wolver- | pe 
a 


mpton there should be no more small steam engines 
installed in the town. The work concludes with a log 





Table giving the amount of power required by different 








machines. Of course, the figures are largely a xXi- 
mate, but they will be useful to senuieabaven, — 


Adiscourse was agg at the Royal Institution on Friday, 
the 8th inst., by Mr. W. A. Shenstone, F.R.S., on the 
subject of ‘‘ Vitrified Quartz.” The lecturer said it had 
long been known from the —— of Mr. C. V. 
Boys that fine threads of melted silica—‘ quartz fibres” 
—possessed enormous strength in proportion to their 
size, ther with great elasticity and insulating power, 
and such fibres were now to be found in every well- 
equip physical laboratory. Until recently it had not 
been found possible to produce vessels of silica except of 
exceedingly small dimensions, but lately a process had 
been elaborated which enabled tubes and other vessels of 
silica to be made hundreds of times r than the 
largest produced a dozen years ago. he vitrified 
quartz, or more properly vitrified silica, closely re- 
sembled glass in appearance. It could be cut and 
polished, but it was somewhat harder than most glass, and 
was in consequence less liable to abrasion. Not only 
was it as transparent as glass to the visible rays of the 
spectrum, but it also admitted the passage of the ultra- 
violet rays which were to a great extent absorbed by 
glass. Vitrified silica, again, was more infusible than 
glass; it did not begin to soften till heated to about 
1000 deg. Cent., and in it was only moderately 
softened at the far higher temperature which melted 
platinum, one of the most infusible of the metals. But 
its most remarkable property was its indifference to 
sudden and great changes of temperature, for rods, tubes, 
and other vessels of silica might be plunged when red- 
hot, some even when white-hot, into cold water without 
being in any way damaged. In the course of the evening 
the lecturer showed many pieces of scientific apparatus 
constructed of the new plastic material, and suggested 
many applications to which it might be put. 


At the Royal Institution on Saturday Lord Rayleigh 
delivered the fourth of his course of lectures on ‘‘Sound 
and Vibrations.” He began by considering the velocity 
of the ote gre of sound in air. With regard to the 
discre 7 tween the determinations of that velocity 
made by Newton and Laplace, he showed the reason to 
be that the former assumed the density of air to vary 
with the pressure as asserted by Boyle’s law, while the 
latter perceived that it did not. It was not very easy 
to answer the question whether sound was propagated 
without loss, the word loss not being here understood as 
referring to the diminution of the intensity of a sound with 
increase of distance from its source. The difficulty of 
making sounds carry at sea was well known ; yet it had 
been calculated that, according to thelaw of inverse squares, 
@ sound ——' horse-power should be audible across 
the Atlantic. hat it was not so proved that some 
factors had been left out of account in the calculation. A 
reason advanced by Tyndall to explain why sounds were 
not freely propaga was the non-homogeneity of the 
atmosphere ; he held that it might assume a “‘ flocculent ” 
condition which was a distinct obstacle to sound, and he 
devised an experiment in which the presence of portions 
of air of different densities was seen to have an effect 
of the kind. But Lord Rayleigh found it hard to decide 
whether or not the “‘ acoustical refraction” discussed by 
Stokes and by Henry was not a more important cause. 
If the higher layers of the atmosphere were colder than 
the lower, a8 was often the case, the waves of sound 
would be retarded as to their top portions, and since the 
direction of their propagation was at right angles to their 
vertical height, they would be deflected up over the head 
of the observer. If, on the other hand, the air was colder 
below than above, as happened at night, the path of the 
vibrations Would be defiected down, and this partly ex- 

lained why sounds were heard better by night than by 
ian. NorMally also the wind blew more strongly above 
than below, and, again, owing to the retardation of the 
tops of the waves, the effect would be to deflect a sound 
overhead if was going up wind, but downwards if it were 
going down wind. Perhaps, however, these causes did 
not afford a sufficient explanation, and recourse must 
be had to considerations involving the kinetic theory of 


gases. 








Navat Guns : ErkaATuM.—We learn that the particulars 
given in a letter by ‘‘ Verax,” ve an accident to an Arm- 
strong gun on board the Terribile, of the Italian Navy, 
and published in our issue of March 1 are totally in- 
accurate. There was, it is true, an accident to the breech, 
but it arose from the charge exploding before the breech 
was closed. ‘‘ Verax” asserted that the breech blew out 
owing to weakness of the screw, and to lend “corrobora- 
tive detail to a bald and unconvincing narrative,” pro- 
ceeded to affirm that Messrs. Armstrong had, after a 
similar accident in 1890, modified the design of the screw. 
This, we find, is quite incorrect, the only changes made 
in the screw since its first introduction, having been in 
details connected with new firing gear or mechanism. 


‘‘ ELECTRICAL INVESTMENTS.”—We have received the 
first copy of a new a entitled Electrical 
Investments. It is published at Mowbray House, Norfolk. 
street, by the “ ual of Electrical Undertakings,” 
which is compiled under the direction of Mr. Emile 
Garke, chairman of the Electrical Section of the London 
Chamber of Commerce (1895-7), and Member of Council 
of the Tramways and Light Railways Association. Elec- 
trical undertakings, in the form of tramways and lighting 
stations, have been so generally successful that many 
rsons will be glad to have a financial guide to them, 
while the fact that Mr. Garke is connected with the new 
journal will raise it far above the standard of the ordinary 
financial paper. 
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We beg to announce that American Subscriptions to ENGINEERING 
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NOTICE TO AMERICAN ADVERTISERS. 
American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-8, Monadnock 
Block, Chicago, or Mr. WittarD O. TYLER, 150, Nassau-street, 
Room 1910, New York City, from whom all particulars and prices 
can be obtained. 








NOTICE. 

The Publisher begs to announce that the first 
number of TRACTION AND TRANSMISSION, a 
Montbly Supplement to ENGINEERING, will be 
published on Tuesday, April 2. This Supplement 
will be fully illustrated. Price 2s. net, post free 
2s. 4d. Orders for Subscriptions and Advertise- 
ments should be addressed to 35 and 36, Bedford 
Street, Strand. 








Reapine Oases. — Reading casea for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 





DEATH. 
AsquitH.—At his residence, Birks Hall, Halifax, William Asquith, 
engineer. Born March 16, 1840 ; died March 18, 1901. 











NOTICES OF MEETINGS. 

Tue InstrrvTion oF Crvit ENG@INEERS.—Tuesday, March 26, at 
8 p.m. Paper to be further discussed: ‘‘ The Asthetic Treat- 
ment of Bridge Structures,” by Mr. Joseph Husband, Assoc. M. Inst. 
C.E. Paper to be read, time permitting: ‘‘ The Burrator Works 
for the Water Supply of Plymouth,” by Mr. Edward Sandeman, 
M.Inst. C.E. Students’ meeting, Friday, March 22, at 8 p.m. 
Paper to be read: ‘“‘ The Hunslet Railway and Bridge over the 
River Aire,” by Mr. O. L. McDermott, Stud. Inst. C.E. Mr. A. CO. 
Hurtzig, M. Inst. C.E., in the chair. Students’ visit, Wednesday, 
March 27, at 2 p.m. Inspection of the Ilford sewerage works, 
and sewage dispcsal by bacteriological methods. (Train from 
Fenchurch-street to Ilford Station, 1.30 p.m. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 28, 
at 8 p.m., meeting at the Institution of Civil Engineers. ‘‘ The 
Electrical Transmission of Power in Coal Mines,” by Mr. H. W. 
Ravenshaw. ‘Portable Electric Lamps,” by Mr. S. F. Walker, 
Member. 

INSTITUTION OF NAVAL ARCHITECTS.—On Wednesday, March 27, 
on Thursday, March 28, and on Friday, March 29, in the Hall of 
the Society of Arts, John-street, Adelphi; the Right Hon. the 
Earl of Glasgow, G.C.M.G, President of the Iastitution, will 
occupy the chair. Wednesday, March 27, morning meeting, at 
12 o'clock. 1. Annual report of council. 2. Election of the 
President, the officers, and council; election of new members 
and associates. 3. Address by the chairman, the Right Hon. the 
Earl of Glasgow, G.C.M.G. 4. Presentation of the Gold Medal to 
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P G. Bryan, F.R.S. The ey —— will then be 
read and discussed: 1. ‘‘Ten Years’ Nav onstruction in the 
United States,” by Professor J. H. Biles, Member of Council. 
2. “On a Proposed New Fast Scout*,” by Rear-Admiral C. ©. P. 
Fitzgerald, Associate. 3. ‘An Instrument for Measuring the 
Rolling of Ships*,” by Mr. A. Mallock. Thursday, March 28, 
morning meeting, at 12 o’clock. 1. ‘‘On some Experiments made 
on Board the Atlantic Liner Deutschland during her Trial Trip in 
June, 1900,” by Herr Otto Schlick, Member. 2. ‘‘ The Influence of 
Depth of Immersion on the Distribution of Pressure over a Sub- 
merged Moving Plate,”* by Mr. C. Humphrey Wingfield, Member. 
3. ‘*On a New Assistant Cylinder*,” by Mr. David Joy, Member. 
Evening meeting, at 7 o’clock. 1. ‘‘The Geometry of Engine 
Balancing,” by Mr. J. Macfarlane Gray, Member of Council. 2. ‘On 
the Balancing of the Reciprocating Parts of Engines, including 
the Effect of the Connecting Rod*,” by Professor W. E. Dalby, 
M.A., B.Sc., Associate. Friday, March 29, morning meeting, at 
12 o’clock. 1. ‘‘The Motion of Submarine Boats in the Vertical 
Plane*,” by Captain G. W. Novgaard, Member. 2. “On a New 
Water-Tube Boiler*,” by Mr. J. Irving, Member. 3. Concluding 
Se * Papers marked thus (*) will, on and after March 20, 

e ready for issue to members intending to take part in the 
discussions. 

Roya InstrruTIon OF GREAT Britain.—Friday evening, March 29, 
at nine o’clock, the Right Hon. Lord Rayleigh, M.A., D.C.L. 

F.R.S., M.R.I. Subject: ‘‘ Polish.” Afternoon 
lectures next week at three o’clock. On Tuesday, March 26.— 
Mr. Allan Macfadyen, M.D., B.Sc., on ‘‘The Cell as the Unit 
of Life” (Lecture V.). On Thursday, March 28.—Sir Wyke 
Bayliss, F.S.A., on ‘Shakespeare in Relation to his Contem- 
poraries in Art” (Lecture II.). On Saturday, March 30.—The Right 
Hon. Lord Rayleigh, M.A., D.C.L., LL.D., D.Sc., F.R.S., M.R.I. 
‘Sound and Vibrations” (Lecture VI.). 

THE INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SEC- 
TION.—Tuesday, March 26, at 7.30 p.m., at the New Physical 
Laboratory, Owens College. Ordinary general meeting. A paper 
on ‘‘ Direct-Current Generators,” with lantern slide illustrations, 
will be read by Mr. Sidney H. Short. 

Society or ArTs.—Monday, March 25, at8 p.m. Cantor Lectures. 
‘“* Electric Railways,” by Major Philip Cardew, R.E., M.I.E.E. 
Three Lectures. Lecture III.—Tuesday, March 26, at 8 p.m. 
Colonial Section. ‘‘The Commonwealth of Australia,” by the 
Hon. Sir John Alexander Cockburn, K.C.M.G. The Right Hon. 
James Bryce, D.C.L., F.R.S., M.P., will preside. Wednesday, 
March 27, at8 p.m. ‘Clocks, Carillons, and Bells,” by Mr. A. A. 
Johnston. Thursday, March 28, at 4.30 p.m. Indian Section. 
“The Greek Retreat from India,” by Colonel Sir Thomas Hunger- 
ford Holdich, R.E., K.C.I.E., C.B. The Earl of Hardwicke will 


LL.D., D.Se., F.R. 


5| preside. (This meeting will be held at the Imperial Institute, 


South Kensington.) 
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THE NAVY ESTIMATES. 


In our last issue, when dealing with the state- 


3| ment of the First Lord of the Admiralty, we gave 


the chief items of proposed expenditure on the 
Navy for the financial year, which commences on 
the first of next month. It will be remembered 
that the total net amount asked from Parliament is 
30,875,5001.; this being a larger sum than any yet 
spent in one year for the purpose. Even this 
amount, large as it is, may be increased by supple- 
mentary estimates brought forward later in the 
season. No sensible man, who is a friend to the 
country, will grudge the outlay, however much 
the necessity for the expenditure may be de- 





plored. 


The debate in the House of Commons on the 
estimates was opened on Monday last, the 18th 
inst., by Mr. Arnold-Forster, who, on the motion 
to go into committee of supply, spoke immediately 
after the dinner interval, and occupied the atten- 
tion of the House for over an hour and a half, 
The votes were not, however, proceeded with, the 
House ultimately going into committee on the Civil 
Service Estimates. 

There were one or two points of interest in the 
Parliamentary Secretary’s address, the chief being, 
perhaps, Mr. Arnold-Forster himself in his new 
réle of administrator instead of critic. Anyone 
with the smallest experience of Parliamentarians 
must have known that Mr. Arnold-Forster, the 
ardent reformer, with his way to make, would be a 
very different person from Mr. Arnold-Forster, the 
Parliamentary Secretary to the Admiralty. He 
was careful to inform the House that he was but 
the mouthpiece of the Board. He is more than 
that, and he will not be able to shelter himself 
behind his colleagues if he acquiesces in procedure 
that is opposed to the interests of the Navy. What 
he considers those interests to be, and the way 
in which they should be secured, we have in some 
detai! on the very highest authority-—that of 
Mr. Arnold-Forster himself. The present Board 
of Admiralty must proceed on very different 
lines to all previous Boards of Admiralty, or the 
Parliamentary Secretary must resign, unless he 
wishes to appear as a self-seeking placeman who 
has gained his end. As he has never given proof 
of being otherwise than straightforward and dis- 
interested, we are expecting great and organic 
changes will shortly take place in the Administra- 
tion of the Navy. They are not apparent in the 
speech now under notice, but that is no more than 
was to be expected. The present Board has hardly 
been in authority long enough to learn where to 
begin those reforms that surely must be in pro- 
spect with Mr. Arnold-Forster as the representative 
of the Admiralty in the House of Commons. 

Turning to the details of the speech, we find a re- 
ference made to the new rating among the artisans, 
100 of whom, out of a total of 310, are to be classed 
as electricians. The number, it is proposed, will 
be doubled in the future. They are to be rated as 
chief petty officers, and will be assistants to the 
torpedo lieutenants, so they will belong to the 
executive departments. As they must, if they 
are to be useful, be competent mechanics, their 
appointment raises the question of requiring 
executive officers to supervise the work of a 
part of what must be, in fact, if not in name, a 


;| part of the engineering staff. Mr. Arnold-Forster 


pleaded for time before going into the question 
of the position of engineer officers; which, as 
he rightly said, had been <r the attention 
of the country a good deal of late. We reserve 


| any remarks we may have to make on this subject 


until the question comes forward again. In the 
meantime, however, it may be pointed out that if 
torpedo lieutenants are to supervise these men in 
their duties, the torpedo lieutenants should be 
engineers ; as, indeed, all naval officers will have 
to be, sooner or later, if the British Navy is to 
remain supreme. 

Another question of personnel arises in connec- 
tion with coaling stations. It has often been argued 
that such of these dépéts as are in isolated positions 
should be under the entire control of the Admiralty 
and not of the War Office. They are, it is said, 
equivalent to stationary ships, they are for the pur- 
poses of the Fleet, and the naval authorities should 
decide how, and to what extent, they should be de- 
fended. The Secretary of State for War has expressed 
certain views in this direction, but Mr. Arnold- 
Forster tells us they were merely personal views, 
and so do not carry official weight. The Board do 
not seem inclined to take up this responsibility ; 
but the matter is under consideration. It is said 
that the supply of marines is already too short, 
and that none could be spared for garrison duty 
on shore. The reason is altogether insufficient. 
If it is right the Navy should command the coaling 
stations, marines could be enlisted in propor- 
tionately greater numbers as easily as soldiers, for 
the service is always popular. On the score of 
expense, there is little, if anything, to be said, for 
what would be added to the Navy would be taken 
off the Army. 

According to Mr. Arnold-Forster’s statement, 
difficulties in regard to ordnance are a thing of the 

t. ‘* We have caught up in the matter of guns,” 





e said ; but this appears only to refer to the new 
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7.5-in weapon,* which is described as ‘‘ equal, if not 
superior, in ballistic power and general helen to 
the guns of any foreign Power.” But a remarkable 
commentary on this official congratulation is that not 
one of these additionally powerful 7.5-in. guns has yet 
been ordered ; nor, according to the Navy Estimates, 
will any be ordered within the next financial year. 
The omission is the more serious in view of the 
acknowledged need for more powerful bow-and- 
stern chasers ; for instance, in the Kent class. 

In the matter of projectiles, also, we are 
apparently ‘‘catching up.” Last year an addi- 
tional sum was asked for armour-piercing projec- 
tiles. ‘‘I believe I can tell the House,” said the 
Parliamentary Secretary, ‘‘that that money was 
well spent, that these armour-piercing projectiles 
are absolutely essential to the efficiency of the 
Fleet, and that we are now ina fair way, for the 
first time, of supplying the Fleet with a full and 
adequate supply of these projectiles, without which 
no Admiralty would like, under present circum- 
stances, to send the Fleet into action.” The 
admission is serious, and suggests the question 
whether the fault has been with the Government 
for not giving due encouragement to British steel 
makers, or with the steelmakers for failing to 
produce proper material. We hear complaints 
from both sides; from those who have had 
the purchasing of the projectiles, that they could 
not get what they wanted at home; and from 
the manufacturers, that unnecessary difficulties 
were put in their way, that the conditions 
of test laid down were often absurd, and that 
those who undertake pioneer work are too 
often robbed of the legitimate reward of their 
labours. If Government authorities would take a 
liberal view of the claims of investigators, and in- 
ventors, would remember that it is for the public 
good, and also for the good of the departments, 
that progress should be made, we think there 
would be found native talent sufficient at home to 
keep us where we are in so many other fields, in 
the van of progress. When, however, a manufac- 
turer can expect but one customer—and especially 
when that customer is apt to manufacture for itself 
and annex the fruit of investigation—it is hardly 
to be expected that he will undertake costly and 
speculative labours for which there is likely to be 
no return. Foreign Governments are much wiser 
in this respect. They encourage private firms 
and individuals by promises of reward, and 
thus not only encourage invention, but also 
the investment of capital in costly plant and 
appliances. In ordinary trade individual effort, 
unaided by State encouragement is the most 
solid basis upon which to build up an industry. 
There the adventurer can surely count on his re- 
ward from a wide public demand, but when the 
State is practically the only purchaser the condi- 
tions are entirely altered. It is true that in war 
material we do a certain amount of foreign trade, 
but other countries are more and more supplying 
themselves every year, and our own Govern- 
ment supply is the necessary staple of the 
demand. The gravity of the danger due to the 
policy hitherto pursued is shown by this official 
statement in the House of Commons, that even now 
we are only ‘‘in a fair way” of putting the Fleet 
in a position to go into action with a chance of 
success. The parsimony of our public departments 
is one of the chief dangers to the country. 

Every one will be glad to hear that there is good 
reason to expect a new powder will be shortly 
introduced which will be equal, if not superior, 
to cordite, and will be less destructive to the tubes 
of guns. Increased life for marine ordnance is 
one of the most desirable features, not only on 
account of economy, but for the far higher reason 
of increased war efliciency. 

It will hardly come as a surprise, with Mr. 
Arnold-Forster as a responsible official at the 
Admiralty, that certain ships armed with muzzle- 
loading guns are to be struck off the ‘‘so called” 
effective list. There is an echo of the late critic 
in the expression ‘‘so-called.” Sixteen of these 
vessels have been put on the shelf—the Triumph, 
Invincible, Audacious, Northumberland, Agincourt, 
Achilles, Minotaur, Black Prince, Warrior, Belle- 
isle, Hydra, Neptune, Swiftsure, Iron Duke, Nel- 
son, and Northampton—outclassed veterans now, 
though they would have been but in the prime of 
life in the old days of wooden walls. t is the 
headlong speed of invention that chiefly makes 
fleets so costly in the present day: a fact at which 
~—~"* See ENGINEERING, vol. lxix., page 745. 











the richest nation, that also builds ships most 
cheaply, should not repine. 

There is, however, perhaps even a word to be 
said for obsolete muzzle-loaders and wrought-iron 
plated ships. We have them for good or bad, and 
they might come in extremely useful some day. 
The country that has the best reserve will win, 
other things being equal. When the modern 
battleships of both sides—with all the best mei & 
ment that latter-day science can offer in breech- 
loading guns, hard-faced armour, water - tube 
boilers, and high-speed engines—have knocked 
themselves into the proverbial cocked hats, a fleet 
of ships like those just enumerated would rule the 
seas. The danger is in peace time that they may 
be counted as efficient, and so lull the nation into 
false security. There is also the question to con- 
sider whether the cost of their upkeep—even in 
the most remote reserve—is warranted by the pros- 
“need of their being used. It is worth remembering, 

owever, that ships’ weapons that may not be up 
to the latest standard are not be contemned as 
worthless. At the same time money spent in an 
endeavour, by a patchwork policy, to keep old “9 
up to date in some details, is generally money ill- 
spent. Asa rule, it is better to let them grow old 
all through, and devote expenditure to newer craft. 

In giving a list of the work in hand, which we 
need not repeat here as we dealt with the matter 
last week, Mr. Arnold-Forster returned to the ques- 
tion of delays in carrying out the programme, re- 
ferred to by the First Lord in his annual statement. 
‘*T believe,” he said, ‘‘ that the causes which have 
been responsible for these delays are diminishing, 
and will pass away. One of the greatest was the 
delay in the supply of armour. I have taken pains 
to inform myself who was responsible, and I believe 
that the great change in the form of armour used 
was the real reason.” 

Asa high Admiralty official, he has both greater 
and less chance of getting to true causes than many 
in less responsible positions. It is said that an 
ample supply of armour might easily have been 
secured for all the ships on recent programmes 
if the Admiralty would have given any sort of 
guarantee that steelmakers laying down plant 
would have received adequate return for their out- 
lay. To take such steps in time we hold to be 
one of the plain duties of the Board of Admi- 
ralty. We can hardly doubt that if the advice of 
the professional permanent ofticials at Whitehall 
had been heeded, such steps would have been 
taken. Moreover, it is said that even with the firms 
already in the field, had orders been given out in 
reasonable time, the armour would have been forth- 
coming. Mr. Arnold-Forster does not believe this 
to be a fact, but he went on to say it was not pos- 
sible to give any pledge to the armour- plate makers. 
Nevertheless, he states that an equivalent pledge 
was given ‘“‘when a large programme of armed 
battleships and armed cruisers was announced.” 
Mr. Arnold-Forster has not had experience in busi- 
ness methods connected with large shipbuilding and 
engineering establishments, and he ——— has 
not been advised by business men in these matters. 
What steelmakers need before they care to go into 
the enormous expenditure required for armour-plate 
plant is some sort of guarantee that their machinery 
will be employed in a fairly continuous manner ; 
that it will not remain idle for considerable periods, 
and then have work thrust upon it faster than it 
can be turned out. Moreover, this intermittent 
hand-to-mouth system of drawing these large and 
costly supplies of material prevents new firms from 
coming into the field of competition, and the wider 
the field the more the country benefits, not only in 
the cheapening of production but in the progress of 
invention. For years England was the home of 


armour-plate manufacture. First we had wrought | 


iron, much enterprise and ingenuity being shown 
by a Sheffield firm in developing machinery for 
eer, the thick plates needed. A second 

heffield firm came into the market and supplied 
the needed spur of competition to bring forth the 
compound armour which was so great an advance 
on the wrought-iron plates. For long these two 
firms between them shared a comfortable monopoly, 
with the usual result. The next step in advance 
came from the United States, when ‘‘ Harveyised ” 
plates were produced ; and then the field of inven- 
tion was shifted to Germany by Krupp. It is 
true large quantities of armour-plates are made in 
England, but that is a necessary corollary to our 
shipbuilding supremacy ; but the once paramount 
armour-plate makers 0 Sheffield are dependent 


on foreign inventions for their process: and this 
it is reasonable to su is due to the monopoly 
of two firms, fostered y Admiralty methods. Of 
late there has been improvement in regard to 
these matters, and that, we are glad to say, has 
been due to a more reasonable course followed by 
the Admiralty, in spite of what Mr. Arnold-Forster 
has stated about the impossibility of pledges. 

In regard to the lack of machinery for warships, 
Mr. Arnold-Forster states that knowledge, which 
he did not before possess, tells him that a large 
part of the delay is still due to the engineers’ 
strike. What this knowledge may be, of course, 
we cannot guess, for Mr. Arnold-Forster is dis- 
creetly vague ; and, as far as we can judge, it does 
not exist outside the Admiralty precincts. He is 
quite right, however, in saying ‘‘it may appear a 
far-fetched cause.” It certainly does at the present 
time. However, we are assured that armour and 
machinery will be forthcoming in ample proportions 
in the future, and if Whitehall will duly profit by the 
past, and treasuring recent events as object-lessons 
‘* how not to do it” in the future, we may well let 
the past rest. Mr. Arnold- Forster admitted 
frankly ‘‘ there have been arrears. They are de- 
plorable, and ought to cease.” As already stated, 
a committee has been formed to inquire into the 
question, and no doubt enough will be learnt through 
this medium to freshen procedure for a period. 

Submarine boats and Belleville boilers did not 
afford an -opportunity for the Secretary of the 
Admiralty to say much, if anything, that has not 
been said already. No doubt, if we could make 
the former go faster and the latter ‘‘ absolutely 
secure,” improvement would be effected ; but very 
much the same thing might be said of any boat or 
any boiler. We are not quite in agreement, how- 
ever, that the ‘‘one thing which stands between 
the submarine boat and efticiency is the motor by 
which it is propelled.” Of course, Mr. Arnold- 
Forster cannot be expected to speak with personal 
authority in these matters, and can only reproduce 
what he is told by others, but experience with the 
new boats will show how far the difficulties of 
maintaining fore-and-aft stability, and of directing 
the vessel when submerged, have been overcome, 
and may result in further improvement. If the 
‘* perfect submarine boat,” supposed to be invented 
in the speech, ever existed, it will certainly be 
capable of more than harbour protection; at 
present it may be capable of that through the 
medium of moral influence. There is, however, an 
enormous field for improvement in the submarine 
boat, and it is as well we should take a hand in 
these pretty experiments in engineering physics. 
Like the search for the philosopher’s stone, which 
led to the development of chemical science, or the 
study of astrology, which did so much to popularise 
astronomy, something not only interesting, but 
useful, may come out of the venture. 








CANADIAN STEEL DEVELOPMENT. 


In connection with the formation of the big 
American steel trust, it was stated that the new 
undertaking of the Dominion Iron and Steel Com- 
pany, at Sydney, Cape Breton, had been taken 
over, and a purchase price of 40,000,000 dols. was 
mentioned. The first of the company’s pig-iron 
furnaces began to produce in the early part of last 
month ; and work on the others is being pushed 
forward so rapidly that they also are likely to be 
producing before the end of May. The Dominion 
Company has been conceived on such a large scale, 
its financial and expert backing is so generous, and 
its location is so favourable for the cultivation of 
a home and foreign trade, that we can understand 
the anxiety of Mr. Morgan and his friends to 
bring it into the American family party, the 
|more especially as it is by American money and 
American brains that the undertaking has been 
brought into existence. Mr. H. M. Whitney, who 
is the controlling spirit of the concern, has given a 
categorical denial to the report that the United 
States Steel Corporation has taken over the Do- 
minion Company, and as the association is not 
calculated to be of advantage to Canada, it is to be 
hoped that he means literally what he says, though 
the price offered is more than a little tempting, 
representing as it does a return of close upon cent. 
per cent. on the capitalisation. Hitherto the 
Americans have had the largest share of Canadian 
purchases of iron and steel goods, for they enjoy 4 
great advantage from contiguity of location, and the 
only iron works of any consequence in Canada itself, 
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until the Sydney Works were created, were those 
of Hamilton, Ontario. Part of the Dominion Com- 
pany’s scheme has been to attack the home market, 
and obviously with iron and coal right at its doors, 
and with its product untaxed, it in its turn enjoys 
such an advantage as even the American producers 
could not hope to neutralise by any means in their 
yower. For the sake of Canada, therefore, itis to 
be hoped that the Trust and Mr. Whitney will not 
come to terms, the more especially as these new 
works promise to be one of the factors in the spoil- 
ing of the ambitious plans of the former in relation 
to the foreign trade. 

For the rest, the appearance of the Dominion 
Tron and Steel Company at the producing stage is 
an event of more than a little significance. And 
as part of its programme is the cultivation of a 
market for its iron in Europe, the prospect is not 
of the pleasantest for us, who are already suffering 
from a plethora of foreign goods in our midst. 
But this is one of the reasons why we cannot 
afford to ignore the existence of the company, 
which starts with much in its favour. The Go- 
vernment grants it a bounty of 3 dols. per ton on 
its output of pig iron ; in close proximity to the 
smelters are inexhaustible supplies of coal and 
limestone; at Belleisle is one of the most 
prolific and richest iron mines in the world, and 
the plant is large and well equipped. When com- 
pleted it will include four blast-furnaces, a steel 
mill, 400 coke-ovens, foundries, engine-houses, and 
‘“‘ every requisite essential to.the successful opera- 
tion of an enterprise of the first magnitude, and 
conceived in the spirit of availing of every device of 
economic utility which the latest scientific develop- 
ments can suggest.” Incidentally, provision is 
made for the erection of a rolling-mill and machines 
for the making of ship-plates and steel rails, and 
the addition of a steel shipbuilding plant is now 
being projected, the syndicate having in January 
increased its capital by another 5,000,000 dols. 
(making 45,000,000 dols. in all), so as to admit of 
this branch of the business being undertaken. The 
first blast-furnace was started on February 3, and 
the other three are to follow at intervals of a 
month each, so that by May, as above stated, 
all four will be running, with a capacity each 
of 350 tons daily. The coke ovens are already in 
operation, and the steel mill will be going by 
midsummer. When discussing the inception of 
the enterprise we referred briefly to the supply 
of hematite iron at Belleisle, an island which lies 
some 35 miles from St. John’s and offers a 
short deep-water passage to Sydney, so that the 
largest cargo boats can load at the mine and dis- 
charge at the smelters without any intermediate 
handling. The beds of ore are found at the north- 
east end of Belleisle, and consist of a large and a 
small one. This last has 6,000,000 tons of 55 per 
cent. hematite in sight, with extensive possibilities 
below the water line ; the larger deposit shows a 
visible stock of 28,000,000 tons with possibilities 
even proportionately larger than the other. The 
ore issaid to be mined for 25 cents per ton, and can 
be conveyed to Sydney for a similar sum. For 
shipment it is drawn along the surface of the islet 
from the mine to the pier by a simple tramway 
with an endless wire rope, which hauls the 
wagons, and the facilities at the pier are such 
that a big shipload can be put on board in a 
working day of ten hours, almost every pro- 
cess being carried out automatically. As to 
coal, the ores of Nova Scotia cover 635 square 
miles, the thickness of the seams in Cape Breton 
ranging from 25 ft. to 60 ft., in Pictou from 70 ft., 
and in Cumberland from 30 ft. On a very mode- 
rate computation the amount of fuel runs to 
7,000,000,000 tons—-surely enough to meet all 
likely requirements for centuries to come. One 
need not credit all the wonderful things predicted 
for the Sydney enterprise by those on the spot, but 
there will probably be no disposition to deny that 
it has many things in its favour, and that it starts 
under very favourable auspices. 





HIGH-TENSION CABLES. 

A PAPER read by Mr. Mervyn O’Gorman before 
the Institution of Electrical Engineers on Thursday, 
March 7, seems likely to have an important bearing 
on schemes of electric power transmission in 
thickly populated countries. It is not uncommon 
for engineers, who have not gone particularly deep 
into the matter, to assume that the cost of copper 
is the main factor in deciding the commercial 





practicability of any suggested scheme of power 
transmission. Where air lines can be used this is 
largely correct, but where the conductors have to 
be placed underground it is, Mr. Mervyn points 
out, often cheaper to use more copper and less 
thickness of insulation, and, further, in such cases 
the highest practical voltage is not necessarily that 
leading to greatest economy of capital, a lower one 
being often preferable from this point of view. 

These propositions appear somewhat paradoxi- 
cal, and paradoxes, we know, are too frequently 
the resource of the shallow philosopher anxious to 
mystify his public. Nevertheless, in the present 
case, Mr. O’Gorman’s case seems perfectly sound, 
and, indeed, had been partially foreshadowed in a 
paper contributed by Mr. Swinburne to the pro- 
ceedings of last Convention of the Institution of 
Civil Engineers. ' 

The reason a very high electromotive force is not 
necessarily economical in the transmission of a 
given amount of power between two points lies in 
the fact that the stresses on the insulation of a 
high-tension cable are, as Mr. Swinburne has 
pointed out, roughly analogous to the stresses on 
the walls of a gun. As is well known, the 
stress on a hollow cylinder subjected to burst- 
ing strains is greatest at the inner diameter, 
and may much exceed that at the outer 
diameter. If, however, the cylinder is of large 
diameter as compared with its thickness, the 
difference in stress at the inner and outer walls 
issmall. Applying the analogy to a cable charged 
to a given potential, a given factor of safety is 
secured with a less thickness of insulation on a 
large cable than on a smallone. In fact, the stress 
on the material is measured by the rate at which 
the potential changes. Thus, if the insulation is 
uniform, and Ohm’s law is supposed to hold, it 
will be seen that a thin ring of insulation 
near the conductor offers a greater resistance 
to a flow of current across it than a ring of 
equal thickness farther away from the con- 
ductor. This is obvious, since the area across 
which flow takes place is proportional to the 
mean radius of the ring. Hence the fall of 
potential is more rapid in layers near the conductor 
than in outer layers of equal thickness ; the 
disproportion being greater, the smaller the dia- 
meter of the conductor, as compared with the total 
diameter of the cable. Hence, for a given stress 
on the dielectric, a greater thickness of insulation 
is needed on a small conductor than on a large one. 
The object of using high potentials in power trans- 
mission is to reduce the diameter of the conductor ; 
but it will be seen that the increase in the potential 
and the reduction of the cross-section of the wire, 
both necessitate an increase in the thickness of the 
insulation, and a point is soon reached at which the 
cost of thickening the latter more than offsets any 
gain in the saving of copper. 

In fact, under certain conditions, the greater dia- 
meter needed in an aluminium conductor, replac- 
ing a copper one, is a positive advantage, the 
cost of insulating the larger conductor being less 
than would be required to secure equal safety on 
the smaller one, and in certain cases it would, for a 
similar reason, pay to use copper in the form of 
tubing, though the gain might, it is true, be more 
than offset by difficulties in handling. 

In continuous-current work there is a constant 
flow of current through the insulation, and the fall 
of potential across this insulation is, as we have 
stated, non-uniform, being greatest near the con- 
ductor. In alternate-current working the question 
of the conductivity of the insulation has less bear- 
ing on the matter ; but if one considers the insula- 
tion as consisting of a number of concentric con- 
densers charged and discharged twice every alterna- 
tion, it will be found that the fall of potential 
per millimetre of thickness is again greatest next 
the conductor. Hence, as before, for equal safety 
a smaller thickness of insulation should suffice for 
a large conductor than for a small one. 

Returning to the analogy of gun stresses it will 
be remembered that an attempt is made to secure 
a uniform stress throughout the wall at the moment 
of firing by putting an initial tension on the outer 
layers of the wall. Mr. O’Gorman igo to 
secure a corresponding result in the case of 
conductors by suitably modifying the insula- 
tion. Thus, in the case of a cable for a 
continuous current, he suggests that the layers 
of insulation next the wire should be of higher 
conductivity than the outer layers. The con- 
ductivity of the successive layers should, in fact, be 





so adjusted that the fall of potential per millimetre 
is uniform from the conductor to the outer surface 
of the insulation. In this way each portion of 
insulation would be subjected to the same strain, 
and though the resistance in megohms would be 
less than if the whole of the insulation was made 
of the same resistance as that of the least conduct- 
ing layers, its security against breakdown would be 
greater. In fact, it is necessary to distinguish between 
the resistance of an insulator and its capacity for 
withstanding high dielectric stresses. Ebonite is a 
much better conductor than dry air, but a spark 
which will break through a centimetre of air would 
be totally incapable of piercing a much less thickness 
of ebonite. For cables to be used for alternating cir- 
cuits, Mr. O’Gorman proposes to secure a uniform 
stress in the dielectric by making the layers next the 
conductor of greater specific inductive capacity than 
the outer layers. The effect of introducing a layer 
of high specific inductive capacity into a scheme of 
insulation is to increase the fall of potential in the 
remaining layers. This is very clearly shown by 
apn experiment of Tesla’s, to which Mr. O’Gorman 
refers. In this the potential of an air condenser was 
raised to a point just below that at which a spark 
would pass. A sheet of glass which had much 
greater dielectric strength than air was then 
inserted in the air space, and the condenser at once 
broke down. In fact, before the glass was intro- 
duced the air was already strained ee? to its break- 
— point. Glass having a higher specific 
inductive capacity than air, the fall of potential 
across the space occupied by it was less than pre- 
viously ; but as the total fall between the two 
plates of the condenser was the same as before, the 
rate of fall across the air space still remaining was 
increased, and breakdown occurred accordingly. 
Mr. O’Gorman shows that should it prove prac- 
ticable to ‘‘ grade” the insulation of wee in the 
manner he suggests, a very great saving may be 
effected in the cost of cables, as the thickness of 
insulation necessary may be greatly reduced. 
Moreover, it becomes a comparatively simple matter 
to use very high potentials. Thus, if it is assumed 
that 4 in. of uniform insulation is sufficient for a 
37/14 cable at 2000 volts, the thickness nece: 
to secure the same safety at 20,000 volts would be 
1.89 in., and at 30,000 volts 5.3 in. By grading 
the insulation as suggested, the same safety would 
be secured at 14,140 volts with 0.275 in. of insulation 
at 28,280 volts with 0.550 in., and at 42,420 volts 
with 0.825 in. of insulation. How far the system 
suggested will prove practicable lies in the womb 
of the future; but Mr. O’Gorman’s paper is cer- 
tainly one that neither cable makers nor electricians 
can afford to neglect. The advisers to the Board 
of Trade must also take his suggestions into con- 
sideration, as the rough-and-ready rule now adopted 
by them certainly requires modification, as it cannot 
be doubted that it leads to the use of excessive 
insulation on large cables, and possibly too little on 
smaller ones. 





ELECTRIC RAILWAYS. 

Masor CarpEew’s second Cantor lecture on 
‘* Electric Railways” was delivered at the rooms of 
the Society of Arts, Adelphi, on Monday last. 

The lecturer commenced by referring to the ques- 
tion of the gearing often used to connect an electric 
motor with the driving axle of an electric car. Two 
considerations led to the use of such gearing. In the 
first place by gearing down, the weight and size of 
the motor could be reduced ; whilst, secondly, the 
weight of the motor rested less directly on the 
axle, and could to a large degree be supported on 
springs. If the armature shaft and axle were 
one and the same, springs could not be used, and 
every jolt would be transmitted direct to the heavy 
mass of the motor. To a considerable extent the 
use of gearing avoided this difficulty, and con- 
sequently tramway motors were invariably mounted 
in this fashion. The speed on such lines was, how- 
ever, low, and it was open to question whether gear- 
ing could be used for railway motors, especially as, 
even with the best arrangement of gearing, it was 
impossible to entirely prevent some part of the 
hammer blow from the jolts above referred to 
from being-transmitted to the motor. Messrs. 
Ganz, of Buda-Pesth, had accordingly suggested 
another device, by the use of which it was 

ible to entirely prevent shocks from the 
riving wheels being passed on to the motor. 
In this (see Fig. 1) the motor axle was hollow, and 
surrounded the driving shaft axle, there being con- 
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siderable clearance between the two. The motor 
was connected to the driving wheel by linkwork, 
which allowed it a considerable range of movement 
up and down in company with the framework of the 
locomotive. 

Continuous-current motors had been dealt with 
at the last lecture, and Major Cardew now proposed 
to consider the polyphase system which was in opera- 
tion on several Swiss lines, and also on a line of con- 
siderable length in Italy. The work for most of the 
Swiss lines had been executed either by Messrs. 
Brown, Boveri, and Co., or by the Oerlikon Com- 

any, but Messrs. Ganz were responsible for the 
talian undertaking. With the polyphase system 




















[The armature shaft, which is hollow, isnotshown. The driv- 
ing-wheel axle passes completely through this hollow shaft, and 
has several inches play therein. The pins A, A are fixed on a 
spider keyed to the armature shaft, and are connected by the 
links shown with the bellcranks B, B, which are pivoted on 
pins fixed on the driving-wheel. A third link connects the 
outer arms of the belicranks, as shown. It will be seen that 
any motion up or down of the — A, A exercises no torque 
on the wheel, and the same is the case if the points move right 
or left, As any possible translation of the spider can be com- 
bined of these two motions, no such movement of translation 
can effect the torque on the wheel. It thus becomes possible 
to fix the motor on the locomotive frame, which is mounted on 
springs, so that the hammer blow arising from the passage of 
a wheel over joints is not transmitted to the motor.) 


several conductors were needed. An alternating 
current passed along each conductor, the frequency 
being the same in each case, but there was a phase 
difference between the current in each of the several 
wires. With the two-phase system the current in one 
wire was at maximum when the other was at zero, 
but with the triphase system this was not the case, 
the sum of any two of the currents being always 
equal and opposite to the current in the third. 
Usually all three sets of current were produced by 
one and the same generator, though it was possible 
to employ three single-phase machines having their 
shafts suitably connected. In principle the alter- 
nator differed in no respect from the continuous- 
current machine. In fact, by simply altering the 
method of collecting the current produced, the same 
machine could be used as a continuous-current 
machine, as a simple alternator, or as a polyphase 
generator. Polyphase motors were of two kinds. 
In the one kind the motor was similar in construction 
to the generator, and required, like the latter, to 
have its field magnets excited from some source of 
continuous current. Such motors were for practical 
ane aye not self-starting, and they had usually to 

@run up to synchronism with the generator by 
some independent source of power. It was, indeed, 
possible to get them to start independently, but there 
was waste of power. The second kind of polyphase 
motor, known as the induction type, was free from 
these objections, and could start with a torque 
nearly as great as that of continuous-current motor. 
These induction motors consis:ed of a stator and 
a rotor, the stator being the stationary portion of 
the machine and the rotor the moving part. The 
terms *‘ field magnet ” and ‘‘ armature” were hardly 
applicable to such motors, since it was difficult to 
say which was which. The stator for a three-phase 
motor consisted of a ring of iron wound with three 
separate coils of wire, each coil taking one of the 
three currents. These coils were so arranged that the 
magnetic poles produced rotated continuously round 
the ring. The rotor was keyed to the axle of the 
motor, and rotated inside the stator ring. It also 
was wound with three coils of wire arranged 
similarly to those of the stator. These coils ter- 
minated in gun-metal rings on the axle, which 





permitted variable outside resistances to be coupled 
up with the coils when desired. No portion of the 
line currents traversed the rotor circuits, which 
were entirely self-contained. One knew that if the 
armature of a continuous-current machine was 
short circuited, considerable power was needed to 
rotate it between its field magnets. That is to say, 
force was required to move it relatively to a sta- 
tionary magnetic field. Conversely, if one had, as 
with a polyphase motor, a rotating magnetic field, 
a considerable force would be necessary to hold the 
armature stationary. In both cases force was needed 
to produce relative motion between the armature 
and the magnetic field in which it was situated. 
Hence with a polyphase motor, the limiting speed of 
the armature was equal to the speed of the rotating 
field. Friction, of course, prevented the practical 
attainment of this limit, there being always some 
slip, the rotor making fewer revolutions per 
minute than the field in which it worked. This 
slip might vary from a small percentage up to quite 
a large one, depending upon the resistances in the 
rotor circuits. As already stated, means were pro- 
vided by slip-ring contacts on the rotor axle to 
alter the total resistances in the rotor circuits. 
These resistances were used at starting. They 
wasted power, but allowed high torques to be 
obtained at low speeds. This was well shown by 
Fig. 2, taken from the paper read by Professor 
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Carus Wilson before the Institution of Mechanical 
Engineers. The maximum possible torque was 
the same, no matter what the resistance in the 
rotor circuit, but with the ordinary resistance 
this maximum torque was only attained when the 
speed was about 85 per cent. of absolute syn- 
chronism. As the resistances were increased in the 
proportions noted on the diagram, this torque was 
reached at lower and lower speeds. By suitable 
mechanism it was possible to alter the resistances 
automatically, so that the torque was maintained 
constant throughout the whole period of getting up 
speed. The curves shown also illustrated another 
point. It would be seen that with the ordi- 
nary resistances in the rotor circuit the differ- 
ence in speed between no load on the motor and 
maximum load was only 15 per cent. There was 
here a great difference as compared with a con- 
tinuous-current motor. With the latter the speed 
increased proportionately to the voltage of the 
supply, and inversely as the load; whilst with a 
polyphase motor the speed was determined by the 
frequency of the alternators, and was independent 
of the voltage. Thus, with a continuous current 
the speed fell rapidly as the load increased ; whilst 
with the polyphase motor the speed under the 
maximum fae load usually allowed was but 
2 or 3 per cent. less than with no load. Again, with 
continuous-current motors, the whole current supply 
passing through the moving armature, a limit was 
fixed by practical considerations to the voltage 
possible, as the motor would not stand a very high 
electromotive force. Even with large continuous- 
current generators there was difficulty in operating 
at high potentials, and with motors which were 
necessarily somewhat cramped, it was mechanically 
impossible. With the polyphase system, the stator 
being alone traversed . the supply current, high 
potentials could be used as safely as with ordinary 
transformers. 

In his last lecture he had pointed out that with a 





continuous-current motor the efficiency, whilst get- 
ting up speed, increased from 0 to 90 per cent. A 
polyphase motor was in much the same position, but 
the curve of efficiency was different, being affected 
by the lag of the current behind the electromotive 
force. With continuous-current machines higher 
starting efliciency could be obtained with the series- 
parallel system of working, and Messrs. Ganz had 
devised a somewhat similar plan for the polyphase 
motor, which might be explained as follows: With 
a polyphase motor running in synchronism there 
was no electromotive force in the rotor, but if there 
was a slip an electromotive force existed, though of 
a different frequency than that of the supply cur- 
rent. The frequency of the rotor current, in fact, 
was about the same percentage of that of the 
supply, as the slip was of the speed of synchronism. 
Messrs. Ganz coupled up the rotor of the main poly- 
phase motor, with the stator of a second polyphase 
motor, which was wound so that its speed of 
synchronism, with a current of half the frequency 
of the supply, was the same as that of the main 
motor. 

Hence, if the car was moving at nearly full speed, 
there would be little slip at the primary motor, and 
the current sent to the secondary would have too 
low a frequency for the second motor to work syn- 
chronically. This latter would then act as a brake. 
In short, if the two rotors were mechanically con- 
nected, the common speed of the two would tend 
to half the speed of synchronism of the main 
motor. In this respect this ‘‘ cascade system ” of 
coupling up two polyphase motors resembled the 

lacing of two continuous-current motors in series. 

ith polyphase motors thus connected and run- 
ning at their limiting speed, the whole of the 
energy from the supply was received by the main 
motor. Of this total, the main motor delivered 
one-half direct to the axle, whilst the other 
half was passed on electrically to the second 
motor, and delivered by it to the axle. To go 
above half the synchronic speed it was neces- 
sary to cut out the auxiliary motor, the torque 
was then less and the efliciency reduced for the 
moment, just as at the instant of change-over in the 
series parallel system of working continuous-cur- 
rent motors. The efliciency afterwards rose as 
the speed approached synchronism. The general 
result was shown in Fig. 3, which represented the 
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rate at which speed was attained with this system 
of working. For the first 114 seconds from the 
start the two motors were in cascade. Half speed 
was reached at the end of this period, and at this 
moment the second motor was cut out and suitable 
resistances thrown into the main rotor circuits. The 
full speed of 23 miles per hour was then reached 
in another 25.6 seconds, the rate of acceleration, as 
illustrated by the slope of the speed line, being 
much less than with the motors in cascade. Messrs. 
Ganz had devised arrangements by which the resist- 
ances in the rotor circuits were varied automatically, 
so as to maintain the power uniform during each 
period of acceleration. This could not be done with 
the series-parallel system of working continuous- 
current motors, as with it the power varied as the 
car got up speed. With polyphase motors the 
maximum power taken varied directly as the rate 
of acceleration, and as the maximum speed to be 
attained. The total output varied, of course, as the 
square of the maximum speed. The total resist- 
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ances increased with the speed, though the friction 
was greatest at rest. The cascade system of work- 
ing involved the instalment of a heavy secondary 
motor, only used at intervals, but had, never- 
theless, certain advantages. With it there were 
two natural speeds of running in place of one, and 
in stopping it provided means whereby some 30 per 
cent. of the kinetic energy in the train could be 
returned to the supply line, since, in reducing to 
half speed, the secondary motor worked against the 
primary. This electrical method of braking was 
less hard on the rails than mechanical brakes. 

The question of frequency was an important one, 
and the lower it was the better, since not only did a 
low frequency cheapen the generator, but the torque 
at the motor varied inversely as the square of the 
frequency. It also simplified the matter of running 
generators in parallel. Messrs. Ganz and Co. pro- 
posed to use a frequency of fifteen periods per 
second only, as against the 40 or 50 commonly used. 
Such a low frequency made it difficult to light cars 
off one of the supply mains, but this it was pro- 
posed to accomplish by having three filaments in 
each lamp, each connected to one of the supply cir- 
cuits, and in this way a practically steady light 
could be obtained. It would, however, be pro- 
bably better to provide for lighting independently 
by employing a small motor generator. 

Messrs. Ganz had also devised means by which 
the whole rearrangement of connections between the 
main motor and the line, and between the former 
and the secondary motor, and between the rotor of 
both motors and the rheostats, should be effected 
by means of compressed air. Further, the rate of 
cutting the rheostat resistances in or out was.auto- 
matically regulated by a valve on the air supply, and 
was thus independent of the driver. The rheostat 
used consisted of a number of iron plates in an 
alkaline solution. In cutting out resistances this 
solution was forced up between the plates by air 
pressure. The shape of the plates was such that 
with the liquid being forced up at aconstant rate, 
a uniform torque was attained at the motor. By 
means of the compressed air, the motors could be 
controlled from either end of the train, just asa 
Westinghouse brake was. 

Coming to the question of line equipment, trams 
were worked either with overhead trolleys, con- 
duits, or surface contacts. For railways the current 
needed, when supplied at 500 volts, was too large 
fora trolley wire to carry, and hence we had the 
third-rail system. This third rail was made in 
lengths of 30 ft. to 60 ft., supported on porcelain 
insulators, and very carefully bonded at the joints. 
It caused considerable inconvenience to the main- 
tenance of way department, and had led to serious 
accidents to platelayers. The latter could be pro- 
tected by shielding the rail by wooden guards, as 
on the City and South London line, but by that the 
inconvenience was increased. It was, therefore, an 
advantage to have the supply line overhead, but con- 
tinuous-current motors would not stand more than 
500 to 600 volts, and thus an impracticably large 
trolley wire would be needed for railway work. Poly- 
phase motors could, however, be easily run at 
3000 volts, and thus overhead conductors could be 
used, as was the case with a line erected by Messrs. 
Ganz on an island in the Danube, and which had 
been at work for over a year. The matter was com- 
plicated, however, by questions of public safety. 
Five hundred volts were bad enough, and might be 
fatal, and a shock from a 3000-volt supply would 
certainly be so. The Board of Trade had ruled that 
high-tension overhead conductors must be com- 
pletely covered with an insulator, but these regula- 
tions were meant to apply to public highways. The 
erection of such high-tension wires along a rail- 
way was, however, a different matter, since the 
public had no right of access tothe tracks. Messrs. 
Ganz had, moreover, suggested a device by which 
the breaking of a conductor short-circuited the 
line, and thus blew the fuse at the generating 
station, and with this device he thought 3000 volts 
would be quite as safe as the 500 volts now used. 

Coming to the return, the use of the rails for 
this had, in certain cases, led to the damage 
of water and gas pipes by electrolysis. In this 
country, however, the Board of Trade regulations 
had proved a sufficient safeguard. The rules fixed 
seven volts as the limit to the fall of potential in 
the rails, With such a small limit the only prac- 
tical method of returning large currents to the 
station was to connect the rails at numerous points 
to an insulated return. The rails could not, in 
short, be used as return conductors, but merely as 


collectors. This system of tapping off the return 
current was now common in the form of the “‘ return 
booster.” With the polyphase system the use of a 
rail return was almost as troublesome as with con- 
tinuous currents, although the total current dealt 
with was much smaller. In the first place, the re- 
sistance of iron rails to alternating currents, even 
with but 15 periods per second, was about 2} times 
as great as for continuous ones ; and, secondly, the 
7-volt limit was a much greater proportion of 500 
volts than of 3000, and was therefore much more 
difficult to work to. On the other hand, of course, 
there was much less electrolysis. It might be 
anticipated that there would be no electrolysis with 
alternating currents, but, as a matter of fact, there 
was some. It would, however, be quite possible 
to use a third rail return of small section insulated 
sufficiently to prevent undue leakage. 

There was a considerable difference between the 
effect of a gradient on the working of a polyphase 
and a continuous-current motor. Taking two 
motors having the same output on the level, the 
speed of the continuous-current motor fell off 
rapidly as the gradient increased. The polyphase 
motor, however, tended to. maintain its speed, 
which was but little less on inclines than on the 
level. This was well illustrated by Fig. 4. 
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Coming to the question of the best distance apart 
of generator stations, it might be pointed out that 
for very long transmissions the polyphase system 
alone was practicable since, some 2500 volts 
was about the limit at which continuous-current 
generators could be satisfactorily worked. There 
was no such limit to alternators, but the limit 
was fixed only by questions as to the safe work- 
ing of the line. Adopting 12,000 volts, which 
was but little in excess of which had been 
practically used in London for years, and taking 
the current density in the line as 600 amperes 
per square inch, energy. could be transmitted 
15 miles with a loss of but 5 per cent. Hence, 
probably some 30 to 50 miles would prove to be the 
best distance apart of generating stations. If longer 
distances were adopted, the dislocation of traftic 
by a breakdown would be serious, and capacity and 
inductance troubles would become formidable. It 
should be noted that for a non-inductive circuit, 
such as one made up of lamps, the three-phase 
system only required three-quarters the copper 
needed by a continuous current supply. ith 
inductive circuits such as motors the saving was less, 
being then about 15 per cent. On the other hand, 
three separately insulated conductors were neces- 
sary, each of which had to take the full pressure of 
the supply. 








NOTES. 
THe Expioston or SMOKELESS POWDER AT 

Inpran Heap. 
In a paper recently read before the New York 
section of the Society of Chemical Industry, Mr. 
F. Kniffen gave some particulars of the great powder 
explosion at Indian Head, Maryland, last October. 
The magazine which exploded contained 45,000 Ib. 
of powder. The sound was heard for a distance of 
10 miles. Three small buildings in the same ravine 
as the magazine were destroyed, and a brick 
building some 300 ft. away had the end, facing the 
magazine, partially crushed in, and all the doors and 
windows of ‘a machine shop were blown off. It has 
proved impossible to state definitely the cause of 
the explosion, since a number of different kinds of 
powder were stored in the magazine. About 
30,000 Ib. were smokeless powder, 10,000 Ib. old 
style black powder, and 5000 lb. cocoa powder. 


lose only, but a small part contained an admixture 
of metallic nitrates. it is believed that the explo- 
sion originated with the smokeless powder, since 
the keeping qualities of the black and cocoa powders 
have been proved by long experience. At the 
same time it is impossible that much of this smoke- 
less powder can have detonated, or otherwise the 
destruction wrought would have been greater. In 
fact, a large quantity was picked up unburned, and 
only a small portion of the brown cocoa powder was 
consumed. The black powder, on the other hand, 
was completely burned. 


Exectric INCANDESCENCE ARCs. 

Since we may in general assume that the highest 
light radiation goes together with the highest tem- 
peratures, Ewald Rasch, of Potsdam, has attempted, 
apparently with decided success, to produce the 
electric arc between the most refractory oxides of 
the earth metals—magnesium, thorium, zirconium, 
&c. These oxides become good conductors of the 
electric current, when duly preheated. How this 
preheating is accomplished is not explained in an 
account given in the Elektrotechnische Zeitschrift of 
February 14; the details are probably reserved for 
the patent specifications. But the general idea is 
indicated, and the experiments are of considerable 
interest. An auxiliary arc is utilised to heat the 
ends of the refractory electrodes, and the auxiliary 
electrodes serve also as current leads. The energy 
concentration thus realised is very high, and may 
amount to more than 30 and 40 watts per square 
millimetre of electrode surface. The light is bril- 
liant sun-white ; yellow and green rays predomi- 
nate in the spectrum, which is not continuous, but 
consists of lines and bands. Probably we have 
two superimposed spectra ; but we have, at any 
rate, also to deal with a spectrum, and, indeed, a 
corona of incandescent vapour is distinctly marked. 
In how far that volatilisation of the electrode 
material would impair the life of the electrodes, 
and complicate the construction of the lamps, is 
not stated ; the experiments seem to show, how- 
ever, that the wear cannot be considerable. The 
colour of the light can be varied at will by the 
addition of certain oxides. As regards his experi- 
ments, the author distinguishes between electrolytic 
electrodes which have a high resistance when cold 
and a high starting temperature, and electrodes of 
moderate resistance in the cold and moderate start- 
ing temperature. The former Rasch calls hard elec- 
trodes, the latter soft. Theterms do not appear to 
be well chosen ; but they are justified, in so far as the 
moderate conductors soften and melt in the heat of 
the arc ; they have the further bad quality that they 
incline to forming a liquid bridge between them- 
selves, which, of course, makes an end of the arc. 
Hard electrodes behave much better, and are most 
economical. Electrodes 2.5 or 5 millimetres in 
diameter, gave, with currents of 40 or 50 volts and 
3 or 5 amperes respectively, illuminations of 600 
and 900 Hefner candles—that is, an average of 
3or 4 candles per watt. With a constant arc length 
of 1 millimetre, the light-yield, expressed in candles 
per watt, increased with the watts. The curves 
show that this increase continues until we approach 
the limiting value—5.21 Hefner candles per watt ; 
the electrodes then begin'to melt. It is noteworthy 
that this figure 5.21 candles per watt, or, expressed 
in the opposite way, a current consumption of 
0.19223 watt per Hefner candle, represents, accord- 
ing to the theoretical deductions of Tumlirz concern- 
ing the mechanical equivalentof light, the ideal light- 
yield. — it will not be advisable to push the 
current to this extreme, the new incandescence 
arc light promises to be exceedingly economical. 
Rasch compiles a Table which certainly illustrates 
the advantages of his lamp ; we reproduce it : 


Hefner Candles _ Watts per 
: per Watt. Hefner Candle. 

Electric glow lamp 0.29 3.0—4 0 
Nernstlamp ... ... 0.66 15—1.6 
Arc lamp, alternating 

current ie eat aaa 0.8 
Are lamp, continuous 

current... sas cm 00 0.5 
Electrolytic arclamp... 3-400 0.25—0.3 


We regret the adoption of the term ‘electrolytic 
arc,” which is more suggestive of Wehnelt experi- 
ments than of these new electric incandescence arcs. 
Though there may be a long step from these arc 
experiments to a practical arc lamp, the investiga- 
tions certainly deserve attention. 


Tue Corron Inpustry or BartisH Inp1a. 
The development of the cotton industry in the 








Most of the smokeless powder was pure nitro-cellu- 
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certain to have a very marked effect on the trade at 
home, and it is desirable that those interested 
should keep themselves informed regarding the pro- 
gress of events. In the Board of Trade Jowrnal 
there are some figures bearing on the subject, some 
of which may be noted. At the beginning of 1900 
there were 118 cotton mills in the Bombay Presi- 
dency, which number had by the close of the year 
increased to 132. Out of the 14 new mills 11 were 
spinning mills, one spinning and weaving and two 
weaving only. Against the increase of 14 in the 
total number of mills must be recorded that 28 mills 
were closed for varying periods during the year 
owing to the liquidation of the companies con- 
cerned, repairs, plague, total failure of cotton crop, 
famine, and me other causes. The weight of all 
the yarn spun by the cotton mills in the Bombay 
Presidency during the years ending March 31, 
1898, 1899, and 1900, was as follows: 


1897-1898 324,649,184 
1898-1899 368,050,099 
1899-1900 371,040,956 


The production (excluding free stock) of cotton 
goods during the twelve months, February to 
January of the same years, was 70,415,078 lb., 
80,959,243 lb., and 80,692,881 lb. respectively. 
Looking at the whole of British India we find that 
at the end of 1899-1900 there were 186 cotton 
mills (of which five did not work during the 
year), containing 38,420 looms and 4,728,324 
spindles. Of these mills 104 were exclusively 
spinning mills, 3 were exclusively weaving mills, 
and in 79 both spinning and weaving were carried 
on. They employed a daily average of 163,241 
persons — 104,811 men, 31,105 women, 17,053 
young persons, and 10,272 children. The nominal 
capital of the mills, so far as can be ascertained, is 
estimated to be over 160,000,000 rupees, say about 
11,000,000/. sterling. The consumption of cotton 
by the mills is estimated to have amounted in the 
ear ending June 30, 1899, to about 1,641,000 
owl of 400 lb. each, or, say, 5,863,000 cwt., a 
quantity representing a material proportion of 
the whole production of cotton in India, which 
may be taken in an ordinary year, allowance being 
made for unreported areas, at about 3,000,000 bales. 
The prosperity of the cotton spinning and weaving 
industry is consequently of great importance in 
Indian agricultural economics. The total produc- 
tion of yarn in the mills in British India was, as far 
as reported, for the year 1899-1900, 501,294,539 lb., 
of which 439,223,856 lb. were Nos. 1 to 20 and 
62,070,683 lb. were above No. 20. A noticeable fact 
is the continued increase in the production of yarn 
of counts higher than No. 20, being in the year 
mentioned 12 per cent. of the total production. 
This fact brings the mills more directly into compe- 
tition with those in Britain. The production of 
woven goods in British India during 1899-1900 
was as follows: Bombay, 78,583,369 lb.; Madras, 
6,940,942 Ilb.; North-Western Provinces and Oudh, 
3,624,932 Ib.; Central Provinces, 5,261,041 Ib.; 
total, 95,320,357 lb. Weaving is concentrated in 
the Bombay mills to an even greater degree than 
spinning, the mills of that province producing 82 
ver cent. of the whole quantity woven in British 
india. Madras and the Central Provinces produce 
7 and 6 per cent. respectively of the whole. The 
goods woven are mainly grey (unbleached) goods, 
representing 86 per cent. of the whole production. 
The proportion of woven goods other than grey 
goods, was highest in Madras, where it increased 
last year to 48 per cent. In the Central Provinces 
the proportion was 20 per cent, and in Bombay 11 

r cent. The production of yarn and woven goods 
in non-British territory, i.e., the Native States of 
Mysore, Indore, Baroda, Nandgaon, and Bhavnagar 
in 1899-1900 was as follows: Yarn, 12,238,053 lb., 
as against 9,754,841 lb. in 1898-99 ; woven goods, 
2,744,450 lb., as against 3,031,654 lb. in 1898-99. 
The above figures are, of course, exclusive of hand 
spinning and weaving. 





THE FORMATION OF HAIL. 
To THE Eprror or ENGINEERING. 

Str,—In the interesting article on ‘‘ Hail and Hail- 
Dispersing Cannonades,” in your issue of March 8, there 
is the statement that ‘‘ we have no accepted theory as to 
the formation of hail.” Though none in regard to the 
spheroidal and ellipsoidal forms, there certainly is a 
widely accepted one regarding the formation of hail 
stones—namely, Piofessor Osborne Reynolds’ theory. 

Ata meeting of the Institute of Engineers and Ship- 
builders in Scotland, held on March 21, 1899, Professor 
Barr, of Glasgow beige em 4 6 referred to that theory in 
the courze of a paper which he then read ; and the subse- 





quent discussion on that sever produced some very inte- 
resting remarks on the subject. Although these remarks 
are fully quoted in the published Transactions of the 
Institute, a brief summary of them may not be out of 
place here. , 
Mr. J. H. Macalpine, a member, described some peculiar 
hailstones which fell in Glasgow on July 11, 1884. These 
stones were conical in shape, and consisted of alternate 
layers of white and clear ice, the number of layers amount- 
ing in some cases toas manyas eight. In all cases the 
vertex was of white ice, and the bases were slightly convex. 
Professor Reynolds’ a was briefly outlined as follows « 
To produce hailstones there must be an atmosphere 
charged with particles of ice, some of which would be 
r and some smaller than others. The larger particles 
would fall more quickly, as they would experience a 


proportionately smaller resistance from the air. They | g 


would overtake the smaller particles and unite by regela- 
tion with them. Thus a hailstone conical in shape, with 
a somewhat convex base, gradually grew ; the accretions 
being made to the base, which was directed downward. 
The difference in quality of the layers was accounted 
for by assuming the stone to have fallen through 
strata of air at different temperatures, alternately 
above, and at or below freezing point, the white ice, 
which contained air, being formed in those strata below 
freezing point, while the clear ice was formed in those 
strata atfreezing point. The unfrozen water in the latter 
strata would, of course, keep the surface of the stone 
moist, and allow air to escape. 

Though Professor Reynolds’ theory would account for 
all shapes of hailstones e up of white and clear ice, 
it does not explain the formation of the solid clear nucleus 
when of spheroidal or of ellipsoidal form ; and the experi- 
ments of Czermak descri in the article offer valuable 
suggestions in regard to these forms. The coalescence of 
the water globules caused by the electric spark or by the 
approach of an electrified rod of ebonite, certainly point 
to a similar action in highly-charged clouds; and, no 
doubt, especially if those clouds were at a temperature 
near freezin — the extra cold ee by thesudden 
expansions following an electric discharge would freeze 
the drops with sufficient rapidity to preserve, very nearly, 
the spheroidal shape. The writer of the article says that 
“‘the formation of rotation ellipsoids of hail would pre- 
sup considerable velocities.” I have never h oO! 
such a form of hail, but the true ellipsoid form may be 
easily explained by the shape which a drop of water 
assumes when falling through a resisting medium such 
as air. 

It is quite probable that the ovoid form would approxi- 
mate very nearly to the true ellipsoid, as the drop gradu- 
ally froze in descending through a cold zone, 

Hoping I have not trespassed unduly on your space, 

I am, youre, ' 
J. M. Baxter. 
Barrow-in-Furness, March 18, 1901. 





POWER-GAS AND LARGE GAS ENGINES. 
To THE Epiror oF ENGINEERING. 

Srr,—The letter by Mr. J. W. Hartley in-your issue of 
March 15 calls for reply. He takes as text an isolated 
statement, from your abstract of my remarks, in order to 
show a more excellent way of working gas engines, which, 
unfortunately for him, was tried at Belfast and given up— 
= —e —— . 

inted out that, in governing a gas engine by vary- 
ing the strength of the A ta in the cylinder, a suitable 
change in the time of firing will alter the economy of the 
engine, all other things being the same. This fact has 
been proved by experience. 

Also, with reference to the most economical conditions 
of ——s at full load, for large engines using — 
fuel gas of varying quality, ameenge | rich and poor, 
submitted actual indicator diagrams, taken from an engine 
of 100 horse-power, with the usual valve-setting, just 
before and after clinkering of the gas-producer, to illus- 
trate how the change in the poy of the gas affected 
the ignition of the charge, and the power developed in 
the cylinder. These diagrams showed that, with the 
heated tube timed for ignition at a fixed point in the 
stroke, when richer gas made the mixture too strong, 
pre-ignition took place; and, on the other hand, when 
very poor gas made the mixture tuo weak, combus- 
tion was retarded. In this way the mean pressure was 
reduced from 80 1b. to 40 lb. per square inch, and the 

wer of the engine would fall off accordingly—an un- 

esirable result. Hence the advantage of gas of uniform 
quality. Doubtless similar diagrams must have come 
under the notice of Mr. Hartley in his experience with 
the gas engines of Messrs. Dick, Kerr, and Co., using 
producer-gas. Anyhow, he has probably heard that gas- 
engine makers have been known to put the blame of the 
unsatisfactory running of their engines on bad gas. 

In his letter, Mr. Hartley only considers the ignition 
of the diluted mixture of lighting gas, and the steadiness 
of driving in a large tandem engine with double-acting 
cylinders giving two — per revolution. I was 
aware of the novel and ingenious expanding cam, 
devised by Mr. Hartley, which is drawn up by the 
governor as the speed rises, and opens the gas admis- 
sion towards the end of the charging stroke; so that 
the cylinder contains residual products and air, with 
a small portion of combustible gas near the ignition 

rt—somewhat like Otto’s plan of diluting the charge. 
eo visited the Belfast Central electric light station 
on several occasions, and have now before me more indi- 
cator diagrams taken in 1895 from these engines, showin 
the peculiarities of regular ignition at compression o 
50 lb. per square inch, followed by gradual combustion, 
and a mean pressure of only 40 1b. to 50 Ib. per square 
inch. I have reproduced some of these diagrams in the 








new edition of my book on ‘“‘Gas and Petroleum En- 
zines,” which is in the printer’s hands, and will be pub- 
ished shortly. There was very small cyclical velocity 
variation, but the governor had to be adjusted by hand 
for the different loads, and the engines required a good 
deal of attention. One has not far to seek for the 
causes of the regular speed in an ine with tandem 
double-acting cylinders 13.75 in. and 13.5 in. in diameter 
by 20 in. stroke, with two flywheels on the crankshaft, 
each 8 ft. 5 in. in diameter, and weighing 37 cwt. and 
29 cwt. respectively, the speed being 167.5 revolutions 
per minute and 335 explosions per minute for full load of 
78 electrical horse-power. The ee of the dynamo 
driven by the engine during a special test was at a con- 
sumption of 29 cubic feet of gas per electrical horse. 
power hour. The calorific value of the Belfast lighting 
as used—partly carburetted water-gas—as determined 
in a Junker’s calorimeter by Mr. V. A. H. McCowen, 
was 570 British thermal units per cubic foot at 60 deg. 
Fabr. and 14.7 lb. per square inch. 

Mr. Hartley is significantly silent regarding the 
thermal efficiency of these engines. The indicator dia- 
— are so beautifully covered with -_ at varyin 
oads, that it appears hopeless to calculate the fadlicated 
horse-power therefrom with accuracy, without a con- 
tinuous integrating indicator. The engines were always 
worked as nearly full load as possible, to get the best 
efficiency, yet the average consumption during the first 
year (1895) was 46.7 cubic feet of gas per kilowatt gene- 
rated. The average cost of the gas, 53.7 cubic feet per 
electrical unit sold, came to 1.45d. In the Board of Trade 
returns for the year 1897, the cost of gas alone was 1.3d. 

r _ sold. Thus the steady driving was dearly 

ug 

Steam engines were reverted to in the new station 
started in July, 1898, and during that year the supply was 
generated partly by steam and by gas. In the year 1899 
the cost of fuel was reduced to 0.68d. per unit generated 
by steam engines driving the dynamos, Evidently Mr. 
Hartley does not know that the gas engines are no longer 
employed ! 

e does not see in what way producer-gas could show 
better results than the example quoted! He will find the 
desired information in the paper by Mr. H. A. Hum. 
phrey, and in the record at Winnington during the years 


f | 1898, 1899, and 1900, of the Crossley gas engine, with cy- 


linder 17 in. in diameter and 24 in. stroke, running con- 
tinuously day and night, 98 per cent. of the total hours 
in the year, at an average output, 89 electrical horse-power 
on Mond gas, equal to 1.8 Ib. of slack per kilowatt hour. 
Taking slack at 10s. a ton, the cost of fuel per electrical 
unit sold would come to 0.12d. Still greater economy of 
fuel is obtained by the 500 horse-power Premier gas 
engine working on Mond gas. 

The very high rate of A ned consumption in the large 
gas — at Belfast Central station appears to be 
partly due to the low compression before ignition, neces- 
sary to prevent overheating of the cylinder—an inherent 
difficulty in the double-acting gas engines. 

As regards my remark on governing, quoted by Mr. 
Hartley, I should like to call his attention to a paper on 
a new gas engine by Mr. C. E. Sargent, read before 
the American Society of Seieniad Engineers, De- 
cember, 1900. 

This engine has two tandem double-acting cylinders 
10}in. in diameter by 19 in, stroke, and at 225 revolu- 
tions per minute develops 50 horse-power on lighting 
gas. The admission of the charge is cut off about mid- 
stroke to avoid throttling, and the compression before 
ignition is 80 lb. per square inch, combined with the 
high piston speed, 700 ft. ig minute, and more complete 
expansion to 12 lb. or 4 1b. above atmospheric pressure 
at release, is calculated to give a reduced average tem- 
perature of cylinder and noiseless exhaust. 

As the speed increases above normal, the governor 
cuts off admission earlier, and at the same time makes 
the point of ignition earlier, so that the maximum pres- 
sure is reached at the beginning of the stroke. The 
steeper slope of the expansion curves in the indicator 
diagrams of this engine shows more rapid combustion 
than in the Belfast station engines. Obviously, the 
more quickly the gases expand the more of their heat 
will be converted into work, and the less will be con- 
ducted through the cylinder walls. The new engine 
— great elasticity of effort, and is started on the 

noir cycle by ignition at mid-stroke immediately after 
charging at atmospheric pressure. It remains to be seen 
whether these good points will stand the test of experi- 
ence without serious draw’ 

Yours truly, 
: W. Rosinson. 
University College, Nottingham, March 19, 1901. 








GAS ENGINE WORKING. 
To THE EprTorR OF ENGINEERING. 
Srr,—To anyone acquainted with the working of gas 
engines, an examination of the diagrams accompanying 
Mr. J. W. Hartley’s letter in your issue of the 15th inst., 
amply confirms Professor Robinson’s statement that “ if 
the mixture were too strong, pre-ignition took place ; on 
the other hand, if the mixture were too Meng 4 ignition 
was delayed ;” and it also demonstrates -that the timing 
valve on the engine from which the diagrams were taken 
has been entirely superfluous. As ma seen, the point 
of ignition has been so timed that at full load a consider- 
able amount of pre-ignition is allowed to take place, so 
that at lighter loads the ignition with the weaker mix- 
tures will be somewhere near the point at which it should 
take place for economical working, This is exactly what 
is arranged for, and results from an untimed ignition. 
Had the point of ignition been varied in a rational 
manner, these engines would have been at least 5 per 
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cent. more economical in the ———— of gas, and had 
the mixture been varied in a similar manner, at least 
another 15 per cent. reduction in the consumption of gas 
would have been effected. 

The most economical method of governing is that in 
which the point of ignition, the constituent mixture, and 
the degree of ultimate compression, are all three varied. 
These operations must, of course, be carried out in a 

roper fashion, and no belated attempts at stratification 

made. A system of governing by varying the mixture 
and compression without varying the point of ignition 
that has some pretensions to economical et is that 
adopted in the engines shown by the Fives-Lille Com- 

ny at Paris. In these engines the compression varied 
along with the mixture in such a manner that the weakest 
mixture was under the highest compression, thus correct- 
ing the variation of the ignition rate. Except for some 
few minor details, the method of carrying out this system 
was distinctly good, and should you see your way to 
include these engines in your Exhibition series, you will 
no doubt confer a great favour on a large number of your 
readers. 

Yours truly, 
JAMES DuNLOP. 
206, Gorton-lane, Gorton, Manchester, March 16, 1901. 





WATER-TUBE BOILERS IN THE NAVY. 
To THE EpiTor oF ENGINEERING. 

Sir,—-I was much interested in your comments on the 
interim report of the Committee on the Belleville boiler, 
and the probable consequences, Parliamentary and other, 
of the same, and also in their recommendation that the 
Belleville boiler should be retained in ships completed, or 
nearly so, which I quite agree with. 

Tam practically acquainted with the construction of 
the Belleville boiler, and have read nearly all that has 
been published about its performance. I have also often 
conversed with naval engineers who have had to do with it 
at sea ; therefore I do not think I have arrived at a hasty 
conclusion regarding it. . s 

I think that the whole of the trouble lies in having the 
water level in the tubes, viz., about a third of the distance 
down from the top one: by this the whole of the tubes 
above the water level may be converted into a super- 
heater when the boiler is working steadily and quietly 
and not priming (which it sometimes does); it also pre- 
vents it being properly brined when salt water gets 
into it by a leaky condenser or other cause. 

Since the water enters by a narrow orifice into the 
bottom of each element, and as the water gets denser 
as it boils away and the water line is = nga id is 
impossible to brine either from the mud-box or from the 
feed distributor in such a way as to reduce the density of 
the water in the elements, as it would be impossible for 
the density to equalise itself with the water in the other 
parts of the boiler in the face of such a current of in- 
coming water which it would have to encounter at the 
entrance of each element. Therefore, the salt must be 
deposited on the tubes of the element, as it cannot go out 
as steam. 

But if, as in all water-tube boilers which have been 
successful, the water level was raised to the steam drum, 
then all difficulty about brining would disappear, and the 
superheating which has been the cause of cut cylinders and 
valves (and the excess of use of cylinder oil, which at first 
was not intended to be used at “4 would no longer occur. 
The steam drum would probably have to be larger than 
at present to act as an efficient separator for the steam ; 
but, if made in the same proportion to the heating sur- 
face as in other types of water-tube boilers, Ido not see 
— = Belleville boilers should not work just as well as 

ey do. 

This, I submit, would get rid of all the difficulties 
peculiar to the Belleville boiler, apart from other large- 
tube water-tube boilers, for they have just as many joints 
and small doors to keep tight, and are therefore quite as 
liable to leakage and trouble from that cause. It would 
be a comparatively inexpensive alteration, and the ships 
would be: just as efficient as steamers as they are likely to 
be with any other style of boiler. This would save the 
nation a deal of expense, as the replacing of all the Belle- 
ville boilers in the Navy is something appalling to con- 
template. Trusting I have not ‘anpuneed unduly on your 
valuable space, 

I am, Sir, yours faithfully, 

March 18, 1901. T. W. Brown. 





THE COMMERCIAL STRENGTH OF 
PULLEY BLOCKS. 
To THE Eprtor oF ENGINEERING. 

Sin, —Lenclose a portion of the Bristol Times and Mirror, 
of Thursday, March 14, containing a short account of a case 
decided in the Bristol County Court before his Honour 
J udge Austin. The case is one of great importance to 
chain-block users, not only on account of the principle 
involved, but for the evidence of the expert witnesses for 
the defence. The report is as follows : 


Goops Sotp sy DerscriprTion. 

On Tuesday afternoon and again yesterday, his Honour Judge 
Austin spent several hours in the Bristol County Court trying an 
action brought by Messrs. Humpage, Jacques, and Pedersen, 
Limited, engineers, of Ashton Gate, against Messrs O. Lindley 
and Co., of Englefield-road, London, N., to recover 49%. 15s. 
damages caused to machinery by the breaking of a chain. 

Mr. W. Clutton (Messrs. Jacques, Clutton, and Jacques), ap- 
peared for the plaintiffs ; Mr. Cecil Walsh (instructed by Messrs. 
Francia, House, and Eve, London), defended; and Mr. T. J. B. 
Comes va Birmingham, watched the case for the Eade’s Hoist 

y. 

The plaintiffs’ case was that they ordered a 1-ton Eade’s Weston 
differential pulley block, that the first chain was faulty, anda 
second was supplied, and that it broke when hoisting a lathe of 
14 cwt. or 15 cwt, 





Mr. Humpage, Mr. Jaques,and Mr. J. Sharland were among 
the witnesses called to support the action, and they said that 
eo understood that the chain was capable of carrying a ton 
0: 


Mr. Edwin Hazel, works manager for Messrs. Tangyes, Limited, 
Birmingham, Mr. W. T. Eades, of the firm that manufactured 
the block, and other a. witnesses, said that in the trade a 
1-ton pulley block merely meant that it had been tested by a 
deadweight of 1 ton ; and, in their opinion, a safe load would not 
be more than about half a ton. 

The Judge held that the order was for a 1-ton pulley block, and 
that meant a pulley block which had been tested to 1 ton. He 
assumed that in the regular course of business this block had been 
tested. He did not know whether the defect in the chain was 
latent or patent ; the probability was that it was latent. It was 
the result of bad workmanship. But the contract was fora sale 
of goods by description, and the conditions had been fulfilled 
by supplying what was known in the trade as an ‘‘ Eade’s Weston 
differential pulley block, 1 ton”—tested to 1 ton. The plaintiffs 
took their chance of what it would bear, and did not intend to 
look to the defendants, who supplied them with a thing for a 
few shillings, to recoup them to the extent of 407. or 500. if it 
broke. Judgment for the defendants, with costs. 


I should be glad to learn the opinions of your readers 
on this point, i.e. are blocks listed as ‘1 ton,” sup- 
posed to be capable in practice of lifting 1 ton ? 


: Yours faithfully, 
Bristol, March 19, 1901. 








CAPPED ARMOUR-PIERCING 
PROJECTILES. 
To THE EpiTor oF ENGINEERING. 

Srr,—We have read with much interest Mr. Staunton’s 
article in your issue of the 15th inst. (page 336) on ‘“‘Capped 
Armour-Piercing Projectiles ;” and we t to notice 
that he has been incorrectly informed on the subject, so 
far as Holtzer projectiles are concerned. The trials to 
which the author refers as having been recently carried 
out by Messrs. Armstrong, Whitworth, and Co. with 
Holtzer capped projectiles, never had any existence, for 
the simple reason that Messrs. Armstrong, Whitworth, 
and Co. have never had at their disposal any projectiles 
made and capped by our firm. 

We shall feel obliged if you will make this correction at 
an early date. 

On October 21 last, we fired one of our cap projec- 
tiles at a 10-in. plate, made by Messrs. Vickers, Sons, 
and Maxim, who can give you interesting information on 
the subject. We may add that the projectile, after 
traversing the plate, had much the same appearance as 
those we exhibited at Paris last year, and which had 
passed through new plates. 

Yours truly, 
JacoB Ho.tTzER AND Co. 

Unieux, March 19, 1901. 








LAUNCHES AND TRIAL TRIPS. 

A STEEL screw steamer which Messrs. Wigham- 
Richardson and Co., Limited, have built for the Deutsche 
Dampfschiff-fahrts Gesellschaft ‘*Hansa,” of Bremen, 
Germany, was launched from the Neptune Shipyard, 
tg re Cee on Tuesday, the 5th inst., being named 
the Wildenfels. This steamer is 430 ft. in length by 
55 ft. beam, and will be fitted with four crank quadruple- 
expansion — on the Yarrow, Schlick, and Tweedy 
system, which, together with the boilers, are being con- 
— by Messrs. Wigham-Richardson and Co., 

imited. 


The London and Glasgow Engineering and Iron Ship- 
building Company,~ Limited, launched from their yard 
at Govan, on Wednesday, the 6th inst., the Laisang, a steel 
screw passenger steamer for the Indo-China Steam Navi- 
gation Company’s Hong Kong to Calcutta trade. The 
dimensions of the v are: Length, 350 ft.; breadth, 
44 ft.; depth moulded, 28 ft. 6 in. She is designed to 
carry about 5300 tons deadweight, with a tonnage 
of about 3600 tons. The vessel will be fitted by the 
builders with triple-expansion engines, having cylinders 
264 in., 44in., and 72 in. in diameter by 48 in. stroke. 
The boilers are single-ended, and are designed to work 
with Howden’s system of forced draught. 


The Implacable, battleship, returned to Plymouth on 
Wednesday, the 13th inst., from her 30 hours’ trial at 
12,000 indicated horse-power, which proved successful. 
The following were the mean results: Steam in boilers, 
260 Ib.; steam at engines, 233 lb.; vacuum, 28.1 in. ; 
revolutions—starboard, 100.8; port, 99.3; pressure in 
cylinders—high pressure, starboard, 89.35 Ib. ; rey 
92.3 lb.; intermediate, starboard, 36.3; port, 34.6; 
low, starboard, 14.8; port, 16.1; indicated horse-power, 
high-pressure cylinder, starboard, 1811; port, 1840; 
intermediate starboard, 1968 ; port, 1844 ; low starboard, 
2123: port, 2271—total, starboard, 5902; port, 5955; 
gross total, 11,857; coal consumption, 1.65 lb. per indi- 
cated horse-power per hour ; speed, 16.75 knots. 


On Monday, the 18th inst., Messrs. W. Doxford and 
Sons, Limited, launched thes.s. Nereo, built to the order of 
Mr. Tomaso vich, of Trieste. The vessel is the sixty- 
fifth turret steamer afloat, and the second turret owned 
in Trieste. The dimensions are 342 ft. 3 in. by 46 ft. 6 in. 
by 27 ft. 54 in. moulded depth. The apt iy t capa- 
city is 6000 tons. Messrs. Doxford have also built the 
engines ; the cylinders are 244 in., 40 in., and 664 in. in 
diameter with a stroke of 42 in. The christening cere- 
a — gracefully performed by Miss Braby, of Sun- 

erland. 











o-boat 


On Friday, the 15th inst., H.M.S. ey be a 
rothers, 


destroyer, built and engined by Messrs. 


Limited, Birkenhead, succesfully passed her official coal- 








consumption trial on the Clyde. The following results 
were obtained on six runs over the Skelmorlie mile : 


Time on Revolutions, Indicated 
Steam. “Miles. Starboard. Port.  SP€@- Horse-Power. 

min. sec. 

220 1 386.8 390.2 29.752 6061 

230 1 592.5 200.0 402.6 30.152 6501 

223 1 533.5 395.6 396.2 30.354 6371 

250 2 01.5 895.5 397.7 22.900 6323 

228 1 572.5 398.7 400.7 30.664 6465 

226 2 03.5 395.0 396.0 29.350 6396 


The mean speed for the three hours was 30.278 knots. 


The Kangaroo, torpedo-boat destroyer, had her second 
official 30 knots’ trial at Portsmouth, on Tuesday, the 
19th inst. The cone was hoisted at the dock sema- 
phore to indicate a northerly gale, and as the day ad- 
vanced the wind increased in violence, so that when 
open water was reached the vessel was washed fore and 
aft, while seas broke over her fore-bridge, where the 
deck officers were stationed. Av her first official — 
which was to ascertain her coal consumption at f 
power, she burned 2.24th per unit of power per hour, and 
this entitled her to a reduction of four tons in the load she 
carried on the 19thinst. As a matter of fact, she was 
lightened only three tons, but the advan was entirely 
neutralised by the gale, which depreciated her speed by 
a third of a knot. The mean speed for the three hours 
was 30.03, and the revolutions were 378.8; the indicated 
horse-power was 6463. These figures did not materially 
differ from the records taken on the six runs over the 
measured mile which formed part of the three hours’ 
run. During this part of the trial the speed was 30.073, 
the revolutions were 385.15, the indicated horse-power 
was 6510, and the air pressure in stokeholds throughout 
was 2.7 in. It was the severest weather ever experienced 
at Portsmouth by a 30-knot torpedo-boat destroyer 
running a successful trial. 








The Dundee Shipbuilders’ Company launched, on 
Thursday, the 21st inst., the Antarctic ship Discovery. 
She is the sixth of her name. The first of her e- 
cessors was engaged in tic exploration for some four- 
teen years—1602-16. She made altogether six voyages, 
including that of Hudson to Baffin Bay. The second 
Discovery made a voyage to Hudson’s Bay in 1719. The 
third of the name had a great record, being the second 
ship in Cook’s third voyage—1776-80. The ship in which 
Vancouver carried on his ear 5—during 
which he circumnavigated the island which bears his 
name, also bore this ype Fagpaconoe name, as did the second 
ship in the mg retic expedition under Sir George 
Nares in 1875-76, the last important enterprise of the 
kind carried out at the expense of the British Govern- 
ment. The ship is built to a great extent on the lines 
of her immediate predecessor, though she is rand 
considerably stronger. It is a remarkable fact that the 
new Discovery is the first ship ever built in this country 
for the express p of exploration. Probably no 
ship, at any rate of her size, was ever more strongly 
built. The ribs are made of what is known as 
—- oak, though grown in Scotland, and thoroughly 
well seasoned. They are placed as close as they could 
well be without actual contact. These ribs will be 
covered by two skins, one of oak and one of greenheart. 
Inside, these will be lined to the thickness of 14 in. by 
asbestos plates, and these again will be covered by match- 
board. The beams will be such as to bear not only the 
loads that may be placed upon them from above, but also 
to resist the enormous side pressures to which the ship 
may be subjected among the little-known Antarctic ice. 
The deck beams in the living rooms are to be cov 
with soft, plain felt 4 in. thick. The material and con- 
struction of every part of the ship have been provided for 
by Mr. W. E. Smith, chief constructor to the Admiralty, 
who drew up the specifications, with intelligent fore- 
thought of the trying work which the vessel would have 
toundertake. There will be a great sheer in the bow, for 
the pur; of enabling the ship to make her way through 
the ice-fields which she will, no doubt, encounter, and her 
bow will be cased in ironbark covered with steel plates. 
Special arrangements will be made for pores ag | the 
rudder mechanically, and in other respects test 
appliances will be adopted throughout for saving 
manual labour. Her engines will of 450 horse- 

wer, and will be capable of steaming about 8 

nots. The Discovery, at the water line, will be 
172 ft. in length, with an extreme breadth of 33 ft.; 
her mean draught will be 16 ft., and her displacement 
1750 tons. There will be cabins for special purposes, 
laboratories for the biologists on deck, and others for 
pho phic and other purposes below. The mainyard 
is to fitted with a special strong block for dredging 
operations. As the Discovery will have to do important 
magnetic work, a special magnetic observatory will be 
constructed and fitted on the upper deck to receive a 
pedestal magnetic instrument. Special care will be taken 
that no ironwork shall be used for any purpose within a 
distance of 30 ft. of this observatory. here metal must 
be used, it will consist of rolled naval brass. The com- 
plement of boats belonging tothe ship will be one 23-ft. 
sailing cutter, one 16-ft. Sally boat, two 23-ft. whalers, 
and one 14-ft. skiff dinghy. A wagon cloth of strong 
woollen felt will be fitted over the whole length of the 
ship for use when she winters in the ice. She will cost 
in all about 45,0007. The vessel itself, it is hoped, will do 
important geographical work, even amid the trying 
conditions which may be expected around the South Pole. 
Captain Scott will have under him four other office 
two of them belonging to the Navy, and two to the Ro 
Naval rve. The petty officers and crew will number 
about 25, so that the complete complement of the Dis- 
poop is not likely to exceed 40. There will be some 
20 sledges and 20 dogs. 
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BOILER EXPLOSION AT NUNEATON. 


A FORMAL investigation has been conducted by the 
Board of Trade at the Law Courts, Nuneaton, with 
regard to the cause and circumstances of a boiler explo- 
sion which occurred on November 14 at the Charity 
Colliery, Bedworth, owned by Messrs. Stanley Brothers, 
Limited. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. J. H. Hallett, consulting en 
neer. Mr. G. C, Vaux appeared for the Board of Trade, 
and Mr. O’Connor, solicitor, Birmingham, for Messrs. 
Stanley and for Messrs. W. Standley (a former manager), 
F. C. Swallow (the present manager), and W. Allen, the 
engineman. : 

Mr. Vaux, in opening the proceedings, gave a detailed 
description of the boiler, together with its history, and 
particulars of the explosion. The boiler was used in con- 
nection with the winding engine at the colliery, and was 
of the double-fiued ‘‘ Lancashire” type, measuring about 
24 ft. in length by 7 ft. in diameter, and was worked at a 
pressure of about 40 1b. per square inch. On the occur- 
rence of the “5 omy one portion of the boiler was 
stated to have been blown to a distance of 150 yards, 
while bricks were scattered in all directions. Two men 
were inside an adjacsnt boiler, making some repairs, but 
they were not injured, although the boiler was moved 
from its seating. There were several very narrow escapes, 
but fortunately no one was seriously hurt, though three 
of the workmen received slight injury, one of them by 
being struck on the head by a flying brick. 

The first witness called by Mr. Vaux was Mr. Thomas 
Bradley, works manager at Messrs. Daniel Adamson and 
Co.’s boiler works, Dukinfield. He produced the drawings 
of the boiler, which he stated was made by his firm in 1870. 
It was made for the people who then owned the Charity 
Colliery, and was intended fora working pressure of 60 Ib. 

Mr. A. H. Rogers, managing director of the firm of 
Messrs. Stanley Brothera, Limited, said they purchased the 
colliery in April, 1899 from the trustees of Mr. Schofield. 
Mr. William Standley, the manager of the Nuneaton Col- 
liery, was also made the manager of the Charity Colliery, 
but resigned both positions in June, 1900, and was suc- 
ceeded by Mr. F. C. Swallow. Theexploded boiler, along 
with the others, was insured in the Vulcan Boiler Insur- 
ance Company, and the policy was taken over when they 
—— the property. The question of the water cupply 

ad been left to the managers, and no analysis had n 
made, as they had no reason for supposing it to be neces- 
sary. The insurance company had sent in reports from 
time to time, and in December, 1899, a letter was received 
which, if witness saw it, he must have handed to the 
manager. 

By Mr. O’Connor: Auy letters from the insurance com- 

ny would be sent on to the managers, in whom they had 

ull confidence. The insurance company had never raised 
any objection to renewing the policy. 

By Mr. Howard Smith: An order in the colliery rules 
said that the enginewright should clean out the boilers 
every two months, and oftener if the manager deemed it 
necessary. ~ { the rules the enginewright must ‘‘also 
make a careful examination of the same,” but witness 
did not consider this to mean a thorough examination of 
all parts of the boiler, as it would thereby be relieving 
the insurance company of theirduty. He took the words 
to mean that the enginewright should take a general 
look at the boiler. 

Mr. Howard Smith expressed the opinion that the 
rule was rather of an indefinite character. 

Mr. John E. Hands, inspector to the Vulcan Insurance 
Company, said he made thorough examinations of the 
boiler on May 21, 1898, and December 2, 1899, and duly 
reported thereon. He produced his reports, in the latter 
of which he made the following remarks: ‘‘ From in- 
quiries from the attendants I find that the boilers have 
been short of water during the last two or three months. 
They ened to have been worked very hard, and to have 
received scant attention.” Certain ‘‘buckling,” to which 
he referred on the first examination named, had increased 
when he made the second. 

By Mr. O’Connor : At his last examination the attendant 
informed him that the boilers had been short of water. 
The summer had been a dry one, but witness did not under- 
stand that the attendant meant that the 4 was short, 
but that the boiler had not been properly fed. 

A letter was then read from the insurance company 
referring to the buckling of the plates, which was, it was 
said, owing to the boiler having some time been short of 
water. Another letter remarked that ‘the inspector 
had reported that the boiler was worked very hard, and 
that it would appear from the overheating of the furnace 
plates and those atthe bottom of the shell, that the atten- 
tion paid to it was far from satisfactory. They would 
suggest, therefore, that the attendant be cautioned, not 
only in regard to the necessary feeding of the boiler, but 
also to other matters, as otherwise a serious accident 
might occur.” 

y Mr. Howard Smith: In his opinion the cause of 
the explosion was excessive deposit at the bottom of the 
boiler, added to the fact that the feed pipe delivered 
vertically. 

After evidence had been ag respecting an analysis 
of the feed water, Mr. J. F. L. Crossland, chief engineer 
to the Vulcan Boiler and General Insurance Company, 
said that the boilers at Charity Colliery were insured 
with his company Ag Bedworth Coal and Iron Com- 
pany from 1892 to 1899, when the name of the owners was 


altered to Stanley Brothers, Limited. On receiving the 
inspector’s report on the examination of December 2, 1899, 
already referred to, he dealt with the matter personally, 
and wrote on December 7 to Messrs. Stanley Brothers 
poates out the defects. In rep 

tanley, through their 
stating that the boilers were then working at 40 


x to this, Messrs. 
, Mr. W. —— wrote 
b. pres 





sure, and the attendants had strict injunctions not to 
exceed this. f 

By Mr. O’Connor: Witness considered this reply 
satisfactory, and from subsequent reports by the in- 
spector, the boilers appeared to be generally in better 
condition. The Vulcan Company saw no reason for 
withdrawing the insurance. The boilers were still 
insured, and the damage had been paid for by that com- 


: ny. 
wae Mr. Howard Smith: The boiler had been at work 


for thirty years, and as this was a long period, witness 
was quite clear in his own mind that the water was not 
of such a character as to render the furnaces dangerous. 
He was of opinion that the boilers had always been fed 
with good water, and they were never dirty. The explo- 
sion, he considered, was due to the accumulation of de- 

sit upon the bottom plates, which thereby became over- 

eated, and in co’ uence ruptured. 

Mr. William Stan ley, the former manager at the col- 
liery, gave evidence as to the duties and qualifications of 
the enginewright, and as to the feed water supply. Pit 
water, which contained a great amount of sediment, was 
used if the reservoir failed, but his instructions were only 
to use the pit water in case of emergency. The boilers 
were each cleaned out every five or six weeks. He did 
not have the water analysed, and the boilers did not scale 
ee AT The water had turned out to be worse than he 
thought. 

By Mr. Howard Smith: Witness was not an engineer, 
but a colliery manager, and had worked his way up. 
Allen, the enginewright was a — man, and knew 
more about the boilers than he did. Not being a practical 
engineer, he was not exactly in a position to supervise 
‘Allen's work. The policy with the Vulcan Boiler Insur- 
ance Company was taken out both for the purpose of 
recovering damages in case of accident and to ensure the 
periodical inspections by their officers. But for these it 
would have been necessary to call in an expert to inspect 
and report. 

Mr. F. C. Swallow said he had been managing collieries 
for seven years, and was appointed to Charity Colliery in 
June last. He received no information from the last 
witness, and the insurance company’s letter was not 
brought to his notice until after the explosion. He was 
not quite satisfied with the quality of the pit water, but it 
was sometimes necessary to use it, or draw the fires and 
stop working. He would, however, have done this if he 
had thought there was danger. In August they were 
short of water, and they cut a drain from some marshy 
ground to the reservoir to make up the supply. Some 
of this water consisted of drainings from the pit, but the 
majority was surface water. It was not very clear, and 
was not tested until after the explosion, and it then had 
a saline taste. Hedid not give instructions as to more 
frequent cleaning out after using this water. 

By Mr. O’Connor: The enginewright reported to him 
daily on the boilers, and witness himself saw them, as did 
= the Inspector of Mines, who found no fault with 
them. 

By Mr. Howard Smith: When he passed his examina- 
tion there were no papers on mechanical engineering, 
and no questions were asked as to the action of different 
fluids on boiler-plates. He had been through the fitting 
shops, and knew something about boilers, but had not 
been inside those at the Charity Colliery. He thought 
the insurance company’s examinations were sufficient, and 
that any recommendations the company made should 
receive attention. 

William Allen said he had been at the colliery 27 years, 
and was appointed enginewright in December, 1898. 
The pit water was only used when absolutely necessary. 
Mr. Standley read to him the insurance company’s letter, 
and everything that was asked for was then done. The 
pit water was not, he thought, dangerous, but its use 
was detrimental to his firm’s interests, owing to its effect 
on the boilers. The boiler was not cleaned out between 
October 1 and November 14, the day of the explosion. 
After the explosion witness made an examination, and 
found that the plates were scaled more than usual, from 
1} in. to 1 in. thick along the bottom of the boiler. There 
was very little scale along the sides. The scale was a 
kind of salt and mud mixed together. The cause of the 
explosion was overheating through the accumulation of 
sediment. 

By Mr. O'Connor: Witness had never allowed the 
boiler to run short of water, and never made such a state- 
ment to the inspector. 

By Mr. Howard Smith: He could not find out if either 
of the boilerminders had neglected the feed supply, but 
the buckling of the eye was due to someone’s neglect. 

After some further evidence, including that of the 
stoker, who stated that just before the explosion there 
appeared to be about 4 in. of water in the gauge-glass, 

r. D. W. Stevens, engineer-surveyor to the Board of 
Trade, deposed to having examined the boiler after the 
explosion. He gave a detailed report, with drawin 
and said that he found the scale on the boiler toward the 
front end to be 14 in. thick. He examined the feed waters, 
and found that the supply from the Charity pit was quite 
black, and unfit for use. The supply from the reservoirs 
was satisfactory. The water from the marshy ground was 
clear but salty. Part of the scale was similar to that found 
in marine boilers; it had a salty flavour. He found de- 
cided signs of overheating through deposit at the bottom 
of the boiler in the vicinity of the primary rupture. This 
had weakened the plates, and hence the explosion. The 
appearance of the boiler did not lead him to the belief 

at it had been short of water. 

This concluded the evidence, after which Mr. Vaux laid 
before the Court a number of questions respecting the 
treatment of the boiler, the cause of the explosion, the 
responsibility of the various persons, &c., on which he 


- | requested judgment. 





Mr. O’Connor then addressed the Court on behalf of his 
clients, Messrs. Stanley Brothers. He submitted that 
the explosion which happily had not caused either loss of 
life or serious personal injury, was a pure accident, and 
was not ome about by any person’s neglect. The 
insurance on the boilers had been renewed year after year 
by the Vulcan Company, and when from time to time 
suggestions were made by them they were invariably 
carried out. The Insurance Company, he thought, con- 
sidered the boiler a good one, and had confidence in the 
Colliery Comeaer A eee inspection of the boiler 
was made in March, and from then to the time of the 
explosion there was no suggestion that it had not been 
properly cleaned and attended to. The enginewright 
was considered to be a competent man, and when the 
insurance company’s letter of December, 1899, was read 
to him he at once warned all the men as to future treat- 
ment of the boilers. Messrs. Stanley Brothers had ap- 

inted thoroughly capable men as managers. It mi fi 

said that the pit water should not have been used, but 
it had been shown that this was only done under certain 
circumstances, and on only two occasions was that water 
used by itself. It would never be used again now that 
an analysis had been obtained. He thought, therefore, 
that all that could be said was that bis clients had been 
guilty of an error of judgment. The evidence of the 
Board of Trade surveyor tended to show that there had 
been no wilful negligence. There was not the slightest 
doubt that the explosion was due to overheating, arisin 
from the accumulation of sediment. His clients woul 
be only too glad not only to discontinue the use of any 
particular water, but to act upon any suggestion made by 
the Court This accident was the first that had happened 
at the colliery, and the company’s desire was that the 
work should be carried on with the utmost safety to all 
the workpeople. 

Mr. Vaux, in his reply, said that the evidence had been 
given in a very straightforward manner, and he would 
leave the case in the hands of the Court. 

On the Court reassembling on the third day of the in- 
vestigation, Mr. Howard Smith gave judgment. He went 
fully into the details of the construction and history of 
the boiler, and reviewed the evidence that had been given. 
The Commissioners, he said, were of opinion that Allen 
had duly complied with the duties of enginewright, as 
defined in the special rules. They were also of opinion 
that Mr. Swallow, the manager, was highly qualified for 
the position which he filled, and was otherwise a gentle- 
man of considerable ability, and very much impressed the 
Court by the way in which he gave his evidence. They 
considered that the examinations of the boiler made by 
the enginewright were of a very satisfactory nature. 
After seeing the boiler they agreed with Mr. Stevens that 
the explosion was due to the bottom plates having become 
overheated to such an extent that they were not able to 
stand the pressure of steam to which they were subjected, 
and that this overheating was caused by an accumulation 
of thick scale upon the plates. The scale resulted from 
using the water from the Charity pit. Although this 
water was only used, direct, for one half hour since the 
boiler was cleaned on October 1, asupply bad been taken 
from the large reservoir into which had flowed water from 
the Charity pit after having gone over the marshy 
ground spoken of in the evidence. There was, no doubt, 
this water was a unfit for use for feeding boilers, and 
had it been analysed the Commissioners did not for one 
— believe that any portion of it would have been 
used. 

In answer to various questions put by the Board of 
Trade, Mr. Howard Smith said that the Court had to 
state that competent persons were appointed by the 
manager to attend to the examination, cleaning, and 
feeding of the boiler; that having regard to the nature 
of the water used, the boiler was cleaned out at suffi- 
ciently frequent intervals; that it was thoroughly cleaned 
out on October 1 last, that it was then examined by the 
enginewright, and that proper measures were taken by 
the owners, manager, and enginewright, to insure the 
boiler being worked under a conditions. The Court 
could not regard the explosion as an accident. They 
never found that these explosions arose from accidents, 
and this one certainly did not, for the boiler would not 
have exploded had it been fed with proper water. There- 
fore, they could not see that there was anything for- 
tuitous in the explosion. They were of opinion, under 
the circumstances, that there was no neglect on the part 
of Mr. Standley, Mr. Swallow, or Mr. Allen, and it 
followed that no responsibility attached to Messrs. 
Stanley Brothers, Limited. The Court was the more 
mr none to acquit the firm of blame because, having 
regard to the efficient way in which the colliery was 
managed, they felt that Messrs. Stanley would have 
deeply regretted that any of their employés should have 
been found guilty of negligence. In conclusion, Mr. 
Howard Smith said that as no blame attached to any 
person no order for payment of costs would be made. 








IMMIGRATION INTO THE ARGENTINE ReEpuBiic.—The 
number of immigrants into Argentina in November was 
14,489. Of these immigrants, 9654 were Italians. 


Ropery AND Co., Limrrep.—The report of the directors 
of Messrs. Robey and Co., Limited, engineers, Lincoln, 
for the year 1900 states that, after writing off 6671/. 4s. for 
depreciation, there remains a net profit of 33,9697. 11s. 9d. 
Deducting debenture interest, and adding 2557/. 2s. 9d. 
brought forward from the previous year, there is a balance 
of 30,2147. 4s. 6d. available for division. The directors 
recommend this sum to be appropriated as follows : To 
the payment of a dividend of 6 per cent. (free of income- 
tax), a to 16,7912. 17s. 10d., adding 10,000/. to the 
reserve fund (thus increasing that fund to 50,000/.), and 
carrying forward 3422/. 6s. 84, 
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manifest. The proportion of unemployed union mem- 
bers was 6.4 percent., as compared with 7.3 per cent. 
in the previous month and 6.9 per cent. a year ago. 





In the printing and bookbinding trades employment 
has continued to improve slightly. The proportion of 
unemployed union members was 3.7 per cent., as com- 
pared with 4,1 per cent. in the previous month and 
4.3 per cent. a year ago. In the paper trades employ- 
ment has fallen off. The proportion of —E 
was 2.6 per cent., as compared with 1.6 per cent. last 
month and 2.3 per cent. a year ago. 

In the glass trades there has been a further decline 
in employment. The proportion of unemployed was 
12.4 per cent., as compared with 9.4 per cent. a 
year ago. 

In the cotton industries, employment in the spinning 
branch continues good, but in the weaving branch 
there has been a decline. In mills and factories 
employing about 75,680 females, about 88 per cent. 
in the spinning mills and 76 per cent. in the weaving 
factories were in full employment during the month, 
as compared with 89 and 86 per cent. respectively in 
the previous month, and 99 and 93 per cent. respec- 
tively in the same month a year ago. The decline 
shown is considerable. 

In the woollen trades employment continues fair on 
the whole. In the worsted branches it is still re- 
garded as bad. In the hosiery branches it is reported 
to be slack. 





{n the agricultural districts, farm labourers gene- 
rally were well employed. In some districts casual 
hands were in irregular work owing to the weather, 
but the numbers were few. 

Dock and riverside labour in London has been fairly 
well employed, the average being tolerably regular. 
In the four weeks nthe on 17,138 labourers were 
employed daily at the docks and wharves, as compared 
with 17,482 in the previous month, and 14,207 in the 
same month of last year. The increase in the daily 
average is over 2930 as compared with a year ago, 
which is very considerable, and the work has been 
regular, not precarious. 





The total number of fresh disputes reported in the 
month was 25, involving about 6045 workpeople, of 
whom 4287 were directly, and 1758 indirectly, affected. 
The total corresponding numbers in the previous 
month were, 29 disputes, involving 17,754 workpeople, 
and in the same month of last year 33 disputes, involv- 
ing 11,357 persons. Of the total 25 new disputes, eight 
were in the engineering and metal trades group, two 
in the building trades, five in the coal industry, four 
in the textile trades, and six in other industries. Of 
the 29 new and old disputes, involving 7627 persons, 
the settlement of which is reported, 11, involving 3366 
persons were decided in favour of the workpeople ; 
12, involving 2644 persons, in favour of employers ; 
four were compromised, affecting 811 persons; and two, 
affecting 806 persons, were still under consideration on 
certain points at issue. 

The changes in the rates of wages reported, affected 
220,203 workpeople, the net result on the weekl 
wages of the whale was equal to a reduction of 2s, 0}d. 
per head. Of the total number affected 211,861 sus- 
tained decreases averaging 2s. 2d. per week, and 8342 
received advances averaging ls. 5d. per week. The net 
result in the month previous was a decreace of ls. 8d. 
per head per week in the average wages of 54,692 
workpeople. In the same month a year ago the 
average net result was an advance of Is. 64d. per week 
in the weekly wages of 15,700 workpeople. The de- 
creases this year were last month mainly in the coal- 
mining districts of Cumberland, Durham, and Scotland, 
in which 196,400 were affected, and also 3000 steel- 
workers, and 8362 ironmoulders in Scotland suffered 
reductions. Changes affecting 195,500 workpeople 
were effected under the operation of Conciliation 
Boards. Changes affecting 2084 peraons were preceded 
by stoppage of work. One change, affecting 600 
persons, took place under a sliding scale; the other 
changes, involving 22,019 persons, were arranged by 
direct negotiation between the employers and the 
workpeople, or by their representatives. It will be 
seen that strikes were few in comparison. 


The report of the Boilermakers and Iron Shipbuilders 
for the current month is most hopeful as regards 
trade. It says: ‘‘ Whatever falling-off there may 
have been in the booking of fresh orders during the 
first two months of the new century, it has not yet 
made any appreciable difference in the number of men 
out of employment, as our returns from the various 
centres still show that steady employment is the 
order of the day.” In confirmation of this statement 
sets of riveters and of platers are advertised for in 
the report. The returns show that there were 3956 
men on the funds, or an increase of 237 as compared 
with the previous month, but the increase was wholl 
due to sickness, as there were 263 more on sic 


benefit than last month. The details are: Cards 


granted 28, same as last month; signing vacant 





book 230, last month 215; on donation benefit 1220, 
last month 1264, decrease 29; on sick benefit 1814, 
last month 1551; on superannuation benefit 664, last 
month 661. The report states that the large increase 
in the sick list is usual in the month of February, 
which is always a bad month for the workers in the 
shipyards generally. The expenditure for the month 
was 5565/. 13s. 5d., or 1391/. 8s. 4d. weekly, showing 
an increase of 35/. 17s. 6d. weekly over the previous 
month. The net increase in membership was 126, 
after allowing for deaths, and exclusions for being 
in arrears. Four new branches have been opened 
this year. The report gives notices of the jubilee of 
Messrs. Palmer’s great shipbuilding firm, in which 
the society holds shares; of the labour deputations 
to Ministers, and of the lectures on water-tube boilers, 
by Mr. Leslie Robertson, at University College, 
London. The secretary, Mr. D. C. Cummings, an- 
nounces his intention of writing a history of the 
union from the earliest times, and appeals to old 
members for copies of reports, &c., to enable him to 
do so. The records in the office, he states, go no 
further back than 1870. One of the founders of the 
Friendly Boilermakers’ Society is still living in 
Staffordshire. 





The report of the Ironmoulders of Scotland is more 
favourable than the previous report as regards em- 
ployment. The total number on idle benefit (out of 
work) was 535, as compared with 589 last month, but 
there was a slight increase of members out of work, 
and at the same time out of benefit. The net decrease 
in the number out of work was about 50. There was 
an increase in members of 71, the total now being 
7174. There was a gain in funds of 190/. 8s. ld., 
after payment of all expenses. There was an increase 
of two on the superannuated list, and funeral benefit 
was heavy in the month. The report notes that the 
average age at death was 72 years; one member 
attained the age of 81, the youngest 63; but one 
member was attacked with small-pox at the age of 
37, when he died. The wages question has been 
amicably arranged, all the branches agreeing to the 
terms of settlement effected at the recent conference. 





The report of the Associated Blacksmiths also an- 
nounces an increase in the number employed, as com- 
pared with last month. There was a reduction of unem- 
ployed members on the funds of 15, and a decrease on 
sick benefit of four, but an increase of two on super- 
annuation. As regards the state of trade, the returns 
show that it continues fairly good, although there is 
backwardness in placing new shipbuilding orders; but 
the prospects are held to be encouraging. The union 
is trying to arrange uniform rates for overtime at 
Dundee. It is said that some firms pay all other 
mechanics higher rates than are paid to blacksmiths. 
The arrears of reservists and others affected by the war 
in South Africa are paid from the Contingent Fund, so 
that none shall suffer from that cause. A case of dis- 
— had arisen at Glasgow over demarcation of work 

tween the boilermakers and the smiths, the latter 
ceasing work. The council condemned the hasty action, 
but in consideration of the action of the firm, granted 
the men unemployed allowance, instead of strike pay. 
In a case of reduction in wages at Edinburgh, the 
branch is advised that the local members can judge if 
a man is justified in refusing work at lower rates. 


The report of the Operative Cotton Spinners for the 
current month states that there has been an increase 
of 102 members, but that there are still a large number 
of non-payers to the union in the various districts. 
The number of full members on the funds was 297, or 
at the rate of 47 per cent., as compared with 5.16 
in the previous month, and 5.24 per cent. a year ago. 
This high average is thought to be indicative of a 
still greater drain upon the funds. There were 7534 
full-timers, and 235 half-timers upon the books, the 
united membership being 14,082. The officials had 
to deal with 17 dispute cases, most of which were 
amicably settled. Those remaining were still under 
consideration. The number of accident cases was 
38, one more than last month. Two of the number 
had to be placed under the treatment of Dr. Vernon, 
at Stockport. The compensation claims sent in during 
the month were 13 ; in two cases a dispute has arisen 
as to whether the members are fit to resume work ; 
the men say not, but the employers have stopped com- 
pensation allowance. It is thought that the cases 
will involve litigation, which, if required, the union 
will support in each case. In this report is given the 
balance-sheet for the past year, 1900, in which are full 
details of income and expenditure. 





The monthly circular of the Durham Miners’ Asso- 
ciation refers to the wages settlement, and explains 
some matters of detail which seem to have been mis- 
understood. Mr. John Wilson, M.P., points out that 
employers need not fear that the Durham miners will 
in any way jeopardise the mining interests of the 
county. He says: ‘‘ We recognise that the web of 
our industrial life is of mingled yarn, and that good 





and ill together are there, and we can appreciate and 
reciprocate fair and open treatment.” He also refers 
to the recent debate on the Miners’ Eight-Hours Bill 
in the House of Commons ; his view seems to be that 
any district that wants it, might have it, but it is not 
fair to impose it upon districts that need it not. This 
means permissive legislation. 

Reports as to the position of the engineering trades 
throughout Lancashire seem to indicate increasing 
activity. In some special sections there has been no 
abatement—activity well maintained all through, with 
new orders coming in freely. In some other branches 
there has been a falling-off in new work coming for- 
ward, but the works have been kept going with con- 
tracts on hand ; in these, however, it is reported that 
orders are running out faster than they are being re- 
ne On the whole the prospects are not seriously 

iscouraging. In the iron trade, also, a slightly 
better tone is manifest ; although buying continues to 
be restricted to more or less present needs for the most 

art, more business has recently been put through. A 
air amount of business is reported in the steel trade, 
with more firmness in prices. It is complained, how- 
ever, that there has been a good deal of underselling 
in respect of iron of various qualities, but makers’ 
prices are now steady at recent quotation rates. 





In the Wolverhampton district business has been 
improving slowly. Inquiries have been more pressing, 
and specifications have been more regularly sent in for 
the completion of orders in hand. It is said, however, 
that consumers of finished iron press for further con- 
cessions, and hesitate to believe that they cannot be 
granted. Makers of marked bars, it is reported, could 
largely increase their orders if a further reduction in 
price were conceded. The prices of unmarked iron 
have been pressed down by competition, especially by 
Belgian firms. Some sections of iron have been in 
better request. In the engineering and allied trades 
there is still a good deal of activity, though in scme 
branches there is less pressure than there was this time 
last year. In the hardware industries slackness is 
reported in some; but generally employment is very 
much better than it formerly was in most branches. 
This is especially the case in the district of Cradley 
Heath and Old Hill, where we used to hear so much 
about low wages and poverty. 

In the Birmingham district a more hopeful tone has 
prevailed. It is stated that some good orders have 
been placed for iron for South Africa, in anticipation 
of an early cessation of the war. This anticipation 
has checked the downward tendency in prices, at least 
for the present. Should the war come to an end 
— large orders for material are expected in this 

istrict. In the finished iron trade, it is said that 
best bar-makers are selling below the standard rates, 
in consequence of competition by German and Belgian 
makers. Steel has been in greater request, and pig 
iron has been somewhat firmer in price. In the engi- 
neering and allied trades there is less pressure of work, 
but the number of unemployed has not largely in- 
creased. In the other iron, steel, and metal trades 
employment is variable, but serious slackness is rare. 





The threatened lock-out of cement workers began 
on Thursday in last week, when six factories near 
Rochester were closed, belonging to the Associated 
Portland Cement. Manufacturers, Limited. Thus the 
day-hands are thrown idle, as the outcome of the 
strike of the pieceworkers against a reduction in their 
rates of wages. So far only about 600 men are 
affected. 





It is said that the cotton operatives of Lancashire 
will not accept the conciliation proposals that have 
been formulated. The general secretary of the card 
and blowing-room hands declares that the proposed 
terms will be uncompromisingly resisted. But this 
may not mean that the project will be abandoned. It 
may only mean that the matter will be delayed for 
further consideration. Meanwhile the joint committee 
will continue to work together, as hitherto, and 
perhaps may amend the proposals. The cotton trade 
is not in a fit state to enter into any labour war. 
Thousands of looms are either wholly or partially idle 
owing to the high price of yarn, and some manufac- 
turers threaten to close the factories fora time. It is 
essential, therefore, that peace should be maintained 
between employers and employed, so that the great 
industry shall not be further handicapped in the in- 
dustrial race. 





The strike of miners in the Burnley district for a 
minimum wage of 7s. per day ended last week, the 
men resuming work on the old conditions. The strike 
lasted 17 weeks. 

The workmen —— at the collieries of the Tre- 
degar Iron and Coal Company have resolved, on the 
recommendation of the District Committee, to petition 
the management in favour of the abolition of the system 
of sub-contracting in those collieries. 
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POLYPHASE SUBSTATION MACHINERY.* 
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The first point to be noted in connection with the 
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feeders. For the large capacity units under considera- | three conductors from the points of this m 
tion, separate transformers are always used for each phase | to the remaining three slip 


esh are taken | 
-rings on the shaft of the | 


of the transmission line ; but it may be noted here that, | rotary, which are in connection with points on the arma- | 
for small three-phase or six-phase rotaries (up to about | ture winding 120 (electrical) degs. apart, and lying mid- | 


100 kilowatts capacity) it is always preferable to use | 


way between the tappi 
cuatined. A little ipdtieation will show that, under | 


to the three slip-rings first | 


increased 40 to 50 per cent. by its use—that is to say, for 
the same mean heating of the armature coils, a six-phase 
rotary has an output 40 to 50 per cent. greater than the 
three-phase rotary, according to the value of the power 
factor of the alternating current side. As the output of 
any well-designed rotary converter is determined solely 


three-phase transformers for the purpose, for, owing to | sig] € } 
their secrete magnetic circuit, possible pressure varia- | these circumstances and because one-half of the secondary | by the permissible temperature rise (there being no dis- 
ree-phase transmission of each tra sformer is cross-connected relatively to the | tortion of the field flux under usual working conditions 
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becomes reduced in amount, as such transformers form 
excellent balancers. 

In two-phase work there will be two transformers per 
rotary ; in three-phase or six-phase work of the character 
under consideration, there will be three. The manner in 
which these transformers are connected up in the two 
latter cases is of importance, and therefore a brief 
reference may be made to it here. Considering first 
the three-phase case, it may be stated at once that, 
as a rule, the best arrangement of the three transformers 
will be to connect them up in a ‘‘mesh” on both 
high and low-pressure sides. This is principally be- 
cause in the event of one transformer developing a 
fault and blowing its fuse, the supply need not be inter- 
rupted for a moment, for the remaining two will con- 
tinue to supply a three-phase current to all three phases 
of the rotary ; the reactions in the latter tend to keep the 
arrangement symmetrical, and the phases equally 
balanced. Under these circumstances the rotary can be 
kept fully loaded over the period of emergency, if nob 
too long—naturally the increase of heating in the two 
transformers doing all the work must be carefully watched. 
If the transformers had been “star” connected, single- 
phase current would be delivered under the same circum- 
stances, and the rotary would have to be immediately 
cut out on account of the heavy sparking that would 
occur at the commutator ; even supposing sparking to be 
absent, the machine would not be ny to carry anything 
like its full load over the period of emergency, and, 
moreover, the system would be thrown greatly out of 
balance. Another advantage (of secondary importance) 
with mesh connected transformers is that the secondaries 
are cheaper to wind, because the area of the copper in 
the winding is 58 per cent. of the copper area for the cor- 
responding ‘‘star”-connected transformer. 

One advantage of the ‘‘star” connection lies in the fact 
that the space taken up by the primary winding of 
each transformer is somewhat less in comparison, because 
the pressure across each transformer is only 58 per cent. 
of the full line pressure, and hence winding space is saved 
on account of the reduction in the insulation. This is, 
of course, an advan , especially when dealing with 
pressures of the order of 10,000 volts; but, in the author’s 
opinion, it is one nod to be compared with the safeguard 
against total breakdown afforded by the mesh connection. 

Exactly the same arguments apply to the six-phase 
case, in which the secondaries of the transformers are 
arranged with either a double mesa or a double star con- 
nection, but preferably the former, as indicated dia- 
grammatically in Fig. 1. 

It will be seen that this connection makes use of two 
distinct mesh connections, one superposed upon the 
other, the two meshes being in electrical connection 
through the armature windings of the converter. It is 
obtained from three single-phase transformers, similar 
in all respects, each being wound with two equal secondary 
windings. 

The three secondary windings a, b, c are mesh con- 
nected, and led to three slip-rings in connection with the 
armature winding of the rotary at points 120 (electrical) 
degs. apart; while the three secondaries d, ¢, and f are 
also mesh connected, but in the opposite direction. The 
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other half (the two halves differing, therefore, 180 deg. in 
phase) the two meshes differ half a cycle 180 deg.) from 
one another, and consequently satisfy the six-phase 
condition. 

While the six-phase connection for rotary converters is 
more complicated and somewhat more expensive than 
the three-phase, yet it will undoubtedly pay to use it; 
as a matter of fact, it is somewhat surprising that the 
merits of this form of connection do not appear to be 
generally ised, for Steinmetz and Kapp long 
pointed out that the output of any given rotary can 
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—power factor approximately unity), this increased out- 
put isa great practical advantage. Another advantage of 
the six-phase connection with rotary converters is that 
the heating of the armature is much more uniform; a8 
is well known, in two and three-phase rotaries, those 
portions of the armature winding on each side of the 
tappings to the slip-rings heat up considerably more than 
the remaining portions of the winding. With a six-phase 
winding, the maximum temperature rise on the winding 
| will rarely exceed the minimum by more than 20 per 
| cent. 
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A modification of the induction regulator, first devised, 
the author believes, by Mr. M. B. Field, is shown in 
Fig. 3; it possesses the advantage of being somewhat 
more efficient than the induction regulator described 
above. The secondary of each step-down transformer 
has an extension in the form of some extra turns capable 
of carrying about 25 per cent. of the full secondary cur- 
rent ; these extra turns are connected to a small ting 
switch, and to the windings of smaller section of asm 
auxiliary transformer (with ratio say 1:4) as shown. 
The secondary of the auxiliary transformer is in series 
with the low-pressure circuit, and adds or subtracts a 
small electromotive force to this circuitas desired. It 
will be seen that both the rpm and current can 
very readily handled, without undue expense, and, more- 
over, the supply is not interrupted should the regulating 
switch get out of order. 

The second method of varying the impressed pressure 
on the slip-rings of the rotary, in order to get the desired 
direct-current pressure, is of considerable technical inte- 


. rest. Briefly, it consists in compounding the rotaries, 


and providing a certain amount of self-induction between 
the terminals of the transformer secondaries and the 
slip-rings of the machines, if not already existing, by 
inserting choking coils in the various leads. The rotary 
converters, being synchronous machines, operate at a 
power factor determined wholly by the field excitation ; 
for an alteration of the latter with a given load on the 
machines, increases or decreases the power factor of the 
alternating-current circuits; for each load on the rotary 
there is, of course, a certain excitation that will make 
the power factor a maximum, in accordance with the well- 
known Y-curve. Let now the shunt winding on the 
fields of a rotary converter, arranged with compound 
winding, and, if necessary, with small choking coils, 
be so adjusted that when operating at no load, the 
machine takes a certain amount of lagging current, say 
30 to 40 per cent. of the full load current, partly due to 
the under-excitation, partly due to the reactance in each 
phase. As the load comes on, the field fiux increases, on 
account of the current in the series winding—that is, the 
lagging current diminishes, and, therefore, the impressed 
pressure increases, producing & ocr: semen d rise in the 
direct-current pressure; chis strengthens the fields still 
more (on account of the shunt winding), until a balance 
between the two pressures is attained. At full load, the 
field flux is at its working maximum ; the input current 
will be by this time leading, due to the over-excitation 
having wiped out the lag produced by the reactance, and 
the direct-current pressure will be raised to the correct 
value, on account of the increased pressure on the =. 
rings. By suitable proportions of the reactance and field 
windings, excellent pressure regulation can be attained in 
this way, in a perfectly automatic manner ; it is perfectly 
easy to arrange for the direct-current pressure to be over- 
a 10 to 15 percent., the actual regulation bein 
nearly as good as with an ordinary over-compounde 
direct-current machine,* provided the pressure at the 
ends of the feeders in the substations is maintained as 
nearly as possible constant. The only objection to this 
method of regulation is the influence it has upon the 
regulation at the feeding points—that is, at the high- 
pressure bus-bars in the substations, for with a number 
of the latter in parallel, the variation of the power 
factor naturally means that the attainmentof constant 
pressure at the ends of the feeders becomes a difficult 
matter. 

The extent to which over-compounding of rotaries 
can be carried—by means of the above described method 
—depends mostly upon the rating of the machine with 
regard to the work it has to do. The limit is of course 
reached when the current running into the rotary is made 
to lead (by increasing the exciting current) the impressed 

ressure by 90 deg., for then the inductive electromotive 

orce of the choking coil (which is 90 deg. behind the 
current) is in phase with the impressed pressure, and 
consequently boosts it by that amount; if the current 
lags behind the impressed pressure by 90 deg, the in- 
ductive electromotive force of the coil is half a cycle 
behind the impressed pressure, and diminishes the latter 
to a value given by subtracting the inductive electro- 
motive force of the choking coil from the impressed pres- 
sure. Neither of these limits are found in practice, for if 
the angle or lag or lead exceeds certain well-defined 
values (depending upon the shape of the V-curve—that 
is, upon the armature rexction of the machine), the 
rotary will naturally not carry its rated load. The more 
a rated is the converter, the greater is the range 
of regulation attained ; if the amount of over-compound- 
ing required is large (say 15 to 25 per cent.), the rotar 
must be chosen large for the work it has to do, although 
not in this proportion. 

Compound-wound rotary converters are connected and 
paralleled on the direct-current sides in precisely the 
same manner as similar direct-current machines, equalis- 
ing bus-bars and switches being used, and therefore the 
same precautions have to be iaken with them should 
accumulators be used in parallel with the low-pressure 
feeders. 

From what has been said above, it will readily be seen 
that of the two good methods put forward for regulating 
the pressure on the direct-current sides of the machines, 
that best adapted for the requirements of lighting work 
is given by the employment of induction regulators, 
allowing the pressure to be gradually varied by hand in 
accordance with the slowly varying load ; for traction 


* With a rotary converter of standard design, the 
change of field flux necessary in order to get the desired 
amount of over-compounding is much greater than is 
required with the equivalent direct-current machine, for 
the direct-current pressure is not proportional to the field | place 
flux but proportional to the impressed pressure on the 
slip-rings. 


be} arranged to be started from the direct-current side, i 
either from the bus-bars, or from an auxiliary syn-; ing coils (where these are used), but principally to the 


tion by lagging and leading currents) is prefer- 





and the rapid variations of the load. In some —_ 
cases, however, the combination of the two methods 


give very good results. __ 
With regard to the starting of rotary converters, all the 





chine is that rotary converters are invariably arranged 
to be self-exciting from their direct-current sides. 
Wherever possible, then, such machines should be 
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chronous motor generator. As in the other case, this 
latter indirect method of starting is far preferable to 
any other, if no direct current is available at the switch- 


rd. 

The next best method to this is that given by induction 
motors directly coupled to the shafts of the rotaries, 
while the fourth and last method available (briefly 
noticed already in connection with the starting of 
synchronous motors) simply consists in switching the 
machine directly on the high-pressure lines. As this 
method has been put forward in connection with several 
important British schemes, and is in use in more than 
one of them at the present time, it may not be out of 
to devote a few words in its consideration, although 








in general the method is objectionable. 
Any modern synchronous polyphase motor can be 


will | starting current and 
method of starting, as used in connection with rotary 
converter plants, is as follows: The direct-current main 
remarks already made regarding the starting of syn- | and field switches are opened, only a volt meter being 
chronous motor generators are applicable, as the only dif- | left across the direct current side, and then the line- 
ference in this respect between the two classes of ma- | current is switched on the slip-rings, either at full or re- 
| duced pressure, this latter being arranged for by an 
alteration in the number of ren: Bon 
down transformers. Owin 
in the pole-pieces, metal cheeks of field-bobbins, dam 
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work, the employment of compound windings (that is, | started up without difficulty from the nee ates 

i lines, no matter how constructed ; that is, whether the 
able on account of the large range of regulation required, | field poles be solid or laminated, whether provided with 
ial | damping coils or not, &c.—it is only a matter of sufficient 


mechanical design. This 
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hysteresis lag in the pole-pieces, the rotary immediately 
starts, and is very soon up to synchronous speed. The 
volt meter (already referred to) on the direct-current side 
indicates nothing at the moment of starting beyond very 
feeble oscillations of the pointer, for the current travers- 
ing its coils is of course alternating; but as the rotary 
increases its speed the pointer begins to move backwards 
and forwards over the scale, its movements corresponding 
to the rapidly-diminishing frequency of the pressure at 
the direct-current terminals ; when synchronous speed has 
been reached the volt meter pointer will again be steady, 
for the current through it is now a direct current. The 
proper time for putting on the field-current is just before 
synchronism is reached, and is indicated by the volt 
meter; when the beats of the pointer are slowest, that is, 
just below synchronous speed, when the pointer is moving 
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slowly from side to side over the scale, the field-current 
can be putin. But it may be noted here that it makes 
all the difference at which side of the scale the pointer is 
when the field-circuit is closed ; one side is right and the 
other wrong, depending upon individual circumstances. 
If the fields have been put on when the pointer is at the 
wrong side of the scale, then the polarity of the direct- 
current side of the converter will be reversed ; with most 
machines this means that the rotary must be switched out 
and synchronised again! n order to get synchronism at 
the right pole. In order to make quite sure that the ma- 
chine has synchronised at the right pole, it is good prac- 
tic3 to provide a pole indicator on each direct-current 
panel, so that after the excitation has been put on, the 
polarity of the direct-current side can be checked before 
the rotary is connected to the direct-current bus-bars. 
Needless to say, a lamp can be substituted for the 
volt meter mentioned above across the direct-current 
terminals—it will be bright at the first moments of start- 
ing, and also when the neighbourhood of synchronous 
speed is reached, while between these limits the light will 

ulsate, and the excitation should be put on when the 
Fight is pulsating slowly, the lamp being either bright or 
dark, according to circumstances. 

It will ba readily understood that the above remarks 
regarding the right time to put on the excitation in order 
to get the right polarity are only applicable to the case of 
self-exciting machines ; if the machines are bus excited, 
which is very seldom, the converter will pull itself round 
under protest to the correct polarity with a great rush of 
current, no matter at which pole the machine has syn- 
chronised. A point worthy of note is that even without 
the exciting current the rotary will come up to absolute 
synchronous speed, for there is no induction motor 
action with the rotary converter or synchronous motor. 
A rotary converter can operate without field excitation, 
by reason of the heavy lagging currents that would 
run through its armature windings under these cir- 
cumstances; these wattless currents magnetise the 
fields to the extent necessary to produce the balancing 
back eleetromotive force of the armature. How- 
ever, such a method of operation cannot be commer- 
cial, for the machines would not carry their rated load ; 
the heavy lagging currents would overload the mains and 
destroy the pressure regulation of both sides of the 
system, and the rotaries would spark and hunt. Up to 
the present the author has not made any tests on the 
operation of large rotaries without field excitation, for 
there is generally little time for such experiments when 
putting down plant, and, moreover, they may turn out 
to be somewhat costly; it is an interesting question, 
however, and it would be of value to know from those 
who have actually made tests on large units under com- 
mercial conditions, whether the objections given above 
are as real as they appear to be. Perhaps with machines 
having high armature reaction (small air gaps, &c.) the 
full load could be carried without the pel stopping, 
but its performance under these circumstances cou 
hardly be otherwise than poor, quite apart from the bad 
effect produced on the system ; moreover, rotaries with 
considerable armature reactance have a greater tendency 
to hunt than those with very stiff fields. 

When starting a converter in the manner above de- 
scribed, it is necessary to take certain precautions until 
synchronism is attained ; the series field-windings must 
be open as well as the shunt, and these latter windings 
must be opened in five or six places; otherwise they 
would break down, due to the large electromotive force 
(many thousand volts) induced in them by the alternatin; 
flux of the armature. Also, as the starting current wil 
never be less than twice the full-load current, even if 
damping coils are used, and will frequently be of the 
order of three or four times the full-load current, it is 
necessary to make arrangements for short-circuiting the 
ampere meters and fuses, otherwise they would be 
damaged by the overload. 

The great objections to the above-described method of 
starting are, of course, the large starting current required, 
and the risk of getting the wrong - arity ; the former 
will wholly upset the —_ regulation of the system, 

attly on account of its magnitude, but principally 

cause of its low power factor, while the latter might 
cause an accident, and in any case would cause time to 
be lost when adding a machine to the circuit. For light- 
ing work the employment of this method is absolutely 
out of the question. 


II. Some Features ov WorkING. 


With regard to asynchronous motor generator sub- 
stations there is practically nothing to be said, on account 
of the simple character of the equipment and its opera- 
tion. Two points must be kept in mind, however—the 
sets must be run as fully loaded as possible, and the motor 
alr-gaps must be watched. As the power factor of the 
motors will be less than 90 per cent. Caw three-quarter 
load, running the machines well loaded becomes even of 
greater importance than with other classes of electrical 
machinery, in order to avoid heavy lagging currents in 
the feeders. As a matter of fact, it is a good thing 
. overload such motor generators (in moderation) before 
° ding a machine to the bus-bars, for then a high power 

actor over a wide range of load is assured ; the risk is 

very small, on account of the rapidity with which 
ape set can be started up and put on the circuit. 
The other point just mentioned—relative to the air-gaps— 
rh of some importance on account of the small clearance in 
‘ © motors. As with all induction motors, the air-gap 
ength is determined wholly by mechanical considera- 
— being made as small as possible in order to get 
high power factors, it becomes necessary to check it from 
er to time, in order to make sure that the gap at the 

ttom has not decreased to a dangerous extent, With 


originally about z}, of the rotor diameter; a 200 brake 
horse- power motor would thus have a clearance of 
01 in., with a rotor diameter of 3? ft., so it will be 
seen that no considerable diminution of this length can 
be allowed on account of the magnetic pull, even assum- 
ing exceptionally stiff shafts. The stator case of such 
motors should never be cast with the bedplate, for if it is 
separate a thickness or two of metal foil can be inserted 
between the feet of the case and the bedplate seatings, 
by removing which the gap at the bottom can be increased 
when the brasses have worn to such an extent that some- 
thing must be done, and yet not enough to justify their 
replacement altogether. 

ith substations employing synchronous machinery, 
such as synchronous motor generators or rotary con- 
verters, several highly interesting and important features 
of working present themselves. The first is the regu 
tion of the power factor, and has already been mentioned 
in connection with rotary converters—the power factor at 
any load on the machine can be regulated to the extent 
necessary in practice by adjusting the field excitation. 
The curves shown in Fig. 4 gives a good idea of the prac- 
tical case—they are curves taken for the purpose of this 
paper from the 650 horse-power Kolben three-phase motor 
forming part of the motor generator illustrated in rie. 5 
and 6, and whose test curves are given in Fig.7. The 
shape of the no-load V-curve of a synchronous machine is 
an indication of its performance—a very broad curve indi- 
cates, for instance, a motor of but moderate overload capa- 
city, and one that will require but small alterations in the 
excitation for varying loads; while a very steep curve 
indicates a machine that must work always with its exci- 
tation properly adjusted, otherwise its overload capacity 
will be small and its el running properties inferior ; 
at the same time this latter type of curve isa characteristic 
of machines with close pressure regulation. 

When the machine is loaded the Y-curve alters some- 
what with regard to position and shape on account of the 
increased armature leakage, as indicated in Fig. 8. The 
amount of this alteration is an indication of the quality 
of the armature design in this respect—the smaller 
the alteration in shape, and the less the inclination 
of the axis a b from the vertical, the smaller the 
pressure drop, and the smaller the increase of excita- 
tion necessary for the motor from no load to full load in 
order that it may work under the best conditions. 

Synchronous machines, whether motors or generators, 
should be so designed that the shape of their V-curves 
lies between the two limits mentioned above, for then 
excellent parallel running, high over-load capacity, and 
good pressure and excitation regulation, will all be at- 
tained ; otherwise one or other of these necessary good 
—- will be attained at the expense of the remainder. 

unning as generator, then, the full-load drop of the 
machine at constant speed and excitation should be in the 
neighbourhood of 5 to 6 per cent. with 100 per cent. 
power factor, and 18 to 20 per cent. with 80 per cent. 
power factor. Better regulation than this is not asked 
for in modern practice with units of medium and large 
output; nor is it desirable, especially when substations 
em —— synchronous machinery are fed from them ; 
wit tter regulation abnormal synchronising currents 
may pass between the main units, inviting hunting on the 
part of the rotary converters or synchronous motors. Of 
course the generators would become at the same time 
much too heavy and expensive. 

Returning to the actual no-load \-curve shown in 
Fig. 4, it will be seen that when running practically with- 
out load, at the constant impressed pressure of 2950 volts 
per phase, attained by regulating the bus-bar pressure in 
the power station, the excitation for the minimum arma- 
ture current of 9.5 amperes is 46 amperes; a reference 
to the no-load characteristic of the machine (Fig. 8) shows 
that with this minimum value of armature current an 
induced pressure of 2250 volts per phase is attained. With 
minimum armature current at a given load, the difference 
between the impressed pressure and the back pressure, 
that is, the difference between 2950 and 2250 volts in this 
case, is a measure among other things of the quality of the 
motor from the point of view of pressure regulation ; 
the difference between the two pressures under these 
circumstances is due to the impedance of the armature 
and to the pressure and current beats which occur with 
all synchronous machinery—with a constant load and 
excitation on a synchronous motor or rotary converter, 
the back electromotive force is continually —— its 

hase relative to the impressed pressure, a result directly 

ue to variations in the angular velocity of the generators, 
assisted by the momentum of the machine itself. At 
constant impressed pressure, a decrease or increase of 
excitation, corresponding to a decrease or increase in the 
back electromotive force, causes a fairly rapid increase of 
the armature current (and apparent watts) taken by the 
motor. At a given load, for any value of the motor 
excitation, a definite value of back electromotive force 
takes such a (mean) position in the vector diagram that 
the resultant of it and the impressed pressure has a value 
equal to the impedance pressure of the armature. If the 
excitation be increased above the value corresponding to 
maximum power factor, the impressed pressure at the 
terminals of the motors must of necessity lag behind the 
current in order that the above-mentioned relations are 
maintained ; for the impedance pressure has a constant 
aes angle relative to the current in a given machine. 

n the other hand, if the excitation is less than the critical 
value, then the impressed pressure must lead the current 
for the same reason. 

From the V-curve, and knowing the various losses 
and constants of the machines, it is possible to make an 
approximate calculation of the amount of lead or lag that 
can be given to the current. For this 650 horse-power 
motor running light, the maximum lead works out to 





large induction motors the gap (iron to iron) will be 





about 75 deg., while the maximum lag is about 70 deg. In 





be | Steinmetz (Whitaker and Co., London, and W. 


general, it is not possible to obtain more of the V-curve 
than shown in Fig. 4, for, if pushed much farther, the 
running of the motor becomes unstable, hunting is set up, 
and the machine drops out of — 

The two legs of an experimentally obtained no-load V- 
curve always differ—one is invariably straight, the other 
convex. In this respect the curves thus obtained from 
well-designed commercial machines differ somewhat from 
the theoretical curves, in which, as Steinmetz has proved,* 
one leg is convex, the other concave. This difference 
between theory and practice in this respect is due to 
armature reaction and to the influence of the highly- 
saturated armature teeth when the current is greatly 


leading or ng. 
The dotted curve to the right of the V-curve (Fig. 4) 
illustrates clearly what happens in a transmission plant 


la-| when the impressed pressure on the synchronous ma- 


chinery is not maintained constant, but is left to take 
care of itself ; the pressure at the ends of the feeders rises 
steadily with increased excitation of the synchronous 
machines. In this case the 1000-kilowatt generator sup- 
plying current to the motor (through a long three-core 
a had its excitation adjusted once for all at the 
beginning of the second test, to such a value that the 
im electromotive force on the motor was the same 
as Geacen, namely, 2950 volts, when the armature current 
had its minimum value. The excitation of the synchron- 
ous motor was then increased, the dotted curve showing 
theincrease of (leading) armature current ; the effect of 
this was to raise the impressed pressure on the motor— 
that is, the pressure at the ends of the long feeder, from 
2950 volts to 3100 volts. That is to say, the drop in the 
feeder (which possessed a considerable inductive drop, 
owing to the presence of a choking coil in series at the 
station end) was first wiped out, and then the pressure at 
the substation end was y increased to the extent 
of over 5 per cent., simply by increasing the excitation of 
the motor. The frequency, of course, was constant 
throughout the tests, and consequently the motor speed 


A little consideration of the above-described charac- 
teristic of synchronous motors will show at once how 
valuable machines of this class become in connection with 
any transmission plant, on account of their condenser 
action; it will also show the great superiority of syn- 
chronous motor generators and rotary converters over an 
asynchronous machine for substation purposes, from the 

int of view of the lation of the system, and the 
ine losses, &c. Instead of having a lagging idle current 
throughout the system, wasting energy and impairing 
the regulation at all points, the power factor of the 
system can be kept practically at or above unity through- 
out, the effect of pressure drop in the feeders can be 
nearly annulled, if desired, and there will be no other 
losses except those corresponding to the load, unless it 
is desired to work with a considerable leading current in 
order to raise the pressure at the substation ends of the 
feeders, as described. 

It is not possible to get _a power factor of exactly unity 
in the circuit, by adjusting the excitation of a motor 
running light, so as to obtain minimum armature current. 
That is to say, the bottom of the V-curve does not mean 
that the current running into the armature of the motor 
is in phase with the impressed pressure ; it is very nearly 
in phase, but not quite, owing mostly to the difference in 
the electromotive force waves of line pressure and motor 
pressure. Large synchronous motors, when well loaded, 
and if of good design, generally have full-load power 
factors of 96 to 98 per cent. when working at the excita- 
tion corresponding to minimum armature current. 

In practice the utilisation of the _— rectifying 
properties of synchronous (motor) machinery works out 
as follows: With rotary converter substations, if the 
mavhines are compounded, the power factor of the 
system will be nearly unity at about half-load, the 
current lagging somewhat before this, and leading after- 
wards, in accordance with what has already been said 
in this connection ; at full load the drop in the feeders 
supplying the substation will be considerably reduced. 
If the rotaries are shunt-wound, or if synchronous motors 
are ee the field current is so adjusted that the 

wer factor is highest at about three-quarter load—at 
both lighter and heavier loads the current is some- 
what out of phase, the minimum power factor being, 
say, 0.95. Or, if heavy overloads are expected, the 
machines had best be somewhat over-excited at full 
load in order to increase the impressed pressure, espe- 
cially if synchronous motors, for the overload capa- 
city is thereby increased, the torque being proportional 
to the square of the impressed pressure. ‘Thus with a 
synchronous motor generator substation, if the motors 
are well designed, it is nob nece to alter the excita- 
tion continually with the load: but two adjustments 
between no load and full load will be a ae 
in accordance with what has been said above. The 
small amount of field regulation required in practice 
with well-designed synchronous motors is well illustrated 
by Fig. 8. 

If a substation ie 5 ae with synchronous machine 
has to work in parallel with large inductive loads, suc 
as large induction motors, or another station arranged 
with asynchronous motor generators, it is as well to 
arrange for the lagging current to be balanced by the 
synchronous machines. That is to say, the synchronous 
motors or rotary converters will be liberally designed, in 
order that they may the balancing leading currents 
(an increased excitation) in addition to the load. 


(To be continued.) 








*See ‘Alternating-Current Phenomena, 
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SMITH’S CURVES FOR DRAUGHTSMEN. 


A series of very useful curves has been prepared 
by Professor R. H. Smith, and is published by Messrs. 
Cassell and Co., Limited. One of the smaller of the 
set (on a reduced scale) is illustrated below, and shows 
well the nature of the curve. Each curve is one of 
uniformly varying curvature, and on each side is 
graduated round the edgeininches. In the curve illus- 
trated the radius of curvature increases % in. per inch 
length of curve, so that from zero at the outset it in- 





creases to 2} in. at 6 in. The complete set consists of 
23 curves, the increment of curvature per unit length 
varying in different cases from } in. up to6 in., and the 
largest radius of any curve of the set is 216 in. The 
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curves can, of course, be used for drawing short cir- 
cular arcs if these are sufficiently flat, since the error 
would be indistinguishable on a drawing. Further, by 
their use the length of any arc, circular or otherwise, 
can be scaled off as accurately as a straight line can 
be with an ordinary scale. It may also be observed 
that the curves are capitally adapted for putting on a 
drawing transition curves for ao 8. Sur own ex- 
perience is that the ordinary tats 4 curve of the op- 
tician has but a limited value, the usual selection 
offered a more graceful than useful, and the 
shapes offered by the Smith set will be found of much 
greater utility. The edge graduation of these curves 
should prove a most valuable feature when it comes 
to reproducing any particular curve, since it is only 
necessary to note the graduation opposite the starting 

int of the curve drawn to generate it again at any 
uture period. 








POLLUTION OF THE TRENT.—Up to the present time the 
sewage from Winshill and Stapenhill in the Borough of 
Burton, has been turned into the Trent untreated. These 
two places have a population of about 10,300, and the 
number of inhabited houses is estimated at 2000. There 
has for some time been a good deal of dissatisfaction with 
the existing system, and on Thursday the Burton Town 
Council had under consideration a report from the high- 
ways and sewers committee recommending the adoption 
of a complete system of sewerage for the two places 
named, prepared by the borough surveyor, Mr. Lyham, 
and estimated to cost 47,5007. i and report em- 
brace a main intercepting and outfall sewer estimated to 
cost 16,582/.; intercepting and branch sewers, 21,696/.; 
ventilation, 1774/.; easements, contingencies, and engi- 
neering expenses, 7448/7. The committee recommended 
that the report and plans should be adopted, and that the 
surveyor should prepare the necessary plans, sections, and 
estimates for obtaining the sanction of the Local Govern- 
ment Board to the borrowing of the necessary money ; 
and further, that the highways and sewers committee 
should be authorised and directed to carry out the scheme 
in the name of the council. The recommendations of the 
committee were approved. 





FINANCES OF LEICESTER.—At a meeting of the Leicester 
Town Council on eer the 14th inst., a report of the 

as committee, submitted by the Mayor, showed that the 
he of profits for the past year, handed over for the 
relief of the rates, was 25,535/. 183. 11d. Owing to the 
fluctuations in the price of coal, it was not anticipated 
that any profits would be made in the first half of the 
coming year, but that in the second half of the year the 
estimated profit would be 10,0002. The Mayor pointed 
out that the present gas undertaking had cost the Council 
in capital outlay a little under 1,000,000/.; the Council had 
something like 118,000/. accumulated in a sinking fund, 
and at the present moment th» estimated value of the 
undertaking was very nearly 2,000,000/. It was probable 
that towards the end of the year the committee would 
have to apply for additional borrowing powers to extend 
the scope of their work. The report was adopted. The 
electric lighting committee’s report showed that the net 
profits for the year amounted to 1649/. 1ls., while the 
profits of the water undertaking were 9568/. 11s. 5d., of 
which 63632. would be carried to the credit of the special 
water fund created under the Derwent Valley Water Act, 
1899. The reports wereadopted. Mr. Alderman Vincent 
laid before the Council the estimates for the ensuing year’s 
expenditure, amounting to 250,000/. There was a balance 


in hand of 20,300/., and the estimated profits from the gas 
undertaking were 10,000/., leaving about 222,800/. to be 
provided for, to raise which the finance committee re- 
commended the levying of a general district rate of 
53. 11d. in the pound. The estimates were approved. 
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Tue four essential requirements of an efficient wagon 
brake are: That it can be applied and released from 
either side of the wagon, or that it can be applied at 
one side and released from the other, so that there 
will be no necessity for shunters and others to cross 
over between moving wagons for the purpose of putting 
on and off the brake; that this application or re- 
lease can be easily and simply made by the railway 
employé; that the brake can be gently or powerfully 
applied as required ; that it will not cost too much for 
manufacture and maintenance. The design of brake 
which has been fitted by Mr. J. F. McIntosh to wagons 
on the Caledonian Railway for some time past, and 
which has now stood the test for over two years, has 
shown its adaptability in every way. 

The brake blocks, hangers, shaft and push rods are 
of the ordinary type, similar to what is fitted on all 
modern wagon stock. The brake lever has been made 
double ; the inner and shorter of the two is shrunk on 
to the square on the brake shaft, so that it is a fixture 
with it; the outer and longer lever is loose to revolve 
on the brake shaft, but is made a fixture with it by 

sing a French-pin through the centre of the long 
oe into the T-piece on the upper end of the short 
lever, which is bored with a number of holes for the 
adjustment of the blocks. A small shaft runs across 
the end of the wagon, and is supported in hangers 
close to the headstock. On one end of this shaft a 
suitable handle for turning it when applying the 
brake is welded, and the other end (the side on which 
the brake gearing is fixed) is bent to form a crank. 
This crank raises the brake lever and supports it when 
the brakes are off ; and by means of an inverted UJ-link 
sliding on the upper edge of the brake lever, and work- 
ing on the crankpin, the lever is pulled down, and the 
brakes applied when the small cro3s-shaft is turned. 
The outer end of the crankpin is squared, and a similar 
handle to the one on the other side for turning the 
cross-shaft is fixed on. The other only piece of gearing 
to mention is a cast-iron cam, which is fixed with set 
screws to the small cross-shaft ; the flats on this cam 
coming in contact with a spring bolted to the head- 
stock, hold the brake in its various intermediate 
positions. i 

In the accompanying illustration it will be seen 
that the brake is in the “‘ off” position. The handles 
for rotating the small cross-shaft are lying in an almost 
horizontal position, and the cranked end of this shaft 
is standing upright, supporting the brake lever, so 
that the blocks are quite clear of the wheels. The 
gearing is held in this position by a notch in the brake 
lever having dropped on to the crank of the cross- 
shaft. On turning the handle on either side of the 
wagon to the position ‘‘on” the weight of the brake 
lever is thrown on the blocks, and the brake gently 
applied, or, on turning the handle further, a stronger 
application is made, and the UJ-link holds the lever 
down, the cross-shaft being prevented from turning 
by the cam and spring. When the handle has been 
turned through a full semicircle, the brake is hard on, 
and as the crank on the cross-shaft has now passed 
the bottom centre by about 2in., the spring on the 
brake lever tends to turn the crank further. This is 
prevented, however, by a stop on one of the handles, 
and consequently the brake lever is firmly locked in 
this position. To release the brake, all that is neces- 
sary is to turn one of the either side handles in the 
opposite direction to that of making the application. 

The adjustment for the wear of the brake blocks is 
easily effected by withdrawing the French pin securing 














the two brake levers together, and turning the short 
lever which is secured to the brake shaft round the 
desired amount when the French pin is again replaced. 
There is no doubt that this brake is far more powerful 
than the ordinary lever form, and when the handle is 
turned to hard on, which is done with very little 
exertion, it will hold the wagon stationary in any case 
of ordinary working, and if desired it can be adjusted 
so as to skid the wheels when applied on a wagon in 
motion. 





THE AMERICAN Ratt TRADE.—The American rail mills 
report that they have now on their books orders for 
1,750,000 tons, received since October. European makers 
are putting forth increased competitive efforts, and they 
recently captured an order for 10,000 tons for Great 
Britain, and one of 17,000 tons for Australia. On the 
other hand, the Carnegie Steel Company has secured a 
contract for 40,000 tons of rails for the Guayaquil and 
Quito Railroad, in Ecuador. 





ARTIFICIAL Propuction or CoLtp.—In Dr. Hampson’s 
ninth lecture at University College, two other methods of 
obtaining the same object were explained—the regenera- 
tive method, and the counter-current method with free 
expansion. Well-known instances of regenerators were 
Stirling’s heat-engine and Siemens’ furnace. Kirk in 
1874 applied the contrivance to a cold-air refrigerating 
machine, apry J from 20 to 80 layers of wire gauze in 
the middle of the piston, through which the currents of 
air have to pass. ith this arrangement he was not able 
to get the temperature below — 51 deg. Cent., and it is 
interesting chiefly as a special variety in the development 
of refrigerating apparatus. The same interest attaches 
to another application of the regenerative method by 
Solvay, in 1 His regenerating surfaces were on the 
outside of a long piston instead of in the middle, like 
Kirk’s ; otherwise the system was much the same, power- 
expansion being employed in both cases. Solvay, who 
definitely aimed at liquefying air by this process, was not 
able to get below the temperature of — 95 deg. Cent. 
Quite distincb from this regenerative method was a 
counter-current interchanger method of at re- 
frigeration, in which the waste cold air which had done 
its work in cooling rooms or making ice, was allowed to 
pass away in pipes which brought it into close contact 
with the compressed air, so as to partly cool the latter 
before its expansion. Such — were devised 
by Siemens, a and bertson, by Wind- 
hausep, and by Solvay. For commercial work, however, 
the extra complications did not apparently pay for them- 
selves, while for really intense refrigeration they were 
useless for two reasons. Firstly, they were combined 
with power-expansion and brine cooling, so that the great 
metallic masses and large external surfaces made very 
low temperatures impossible. Secondly, the conceptions 
of interchangers indicated in the inventors’ designs were 
so rudimentary and necessarily inefficient that the amount 
of interchange obtained made it impossible to reach in- 
tensely low temperatures, which, indeed, the inventors 
for the most part were not aiming at, their object being 
to save power or facilitate regulation. The lecturer 
pointed out a growing confusion in the u3e of the word 
regenerator, which has of late been frequently employed 
as synonymous with interchanger or economiser. Ina 
regenerator, as Wood, Peabody, Rankine, and Ewing 
point out, the direction of the gas currents is being con- 
stantly reversed, and the temperature of the passage 
walls is constantly rising or falling as oo store heat 
and then restore it, the walls being purposely 
massive and of t specific heat. None of these features 
are present in the form of current heat interceptor which 
is properly called an interchanger, and Professor Ewing, 
in his Howard lecture, very pointedly emphasises the 
distinction by using the phrase ‘‘ with a regenerator 





instead of an interchanger.” 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE AOTS 1883—1888, 

number of views in the Specification Drawings is stated 
not 


Patent hae boon sealed, = = 
may a : 
7 ridvertisemen the tance of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the g mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,288. British Thomson - Houston Company, 
Limited, London. (dH. G, Reist, Schenectady, N.Y., U.S.A.) 
Dynamos. [2 igs.) December 7, 1900.—Pole-pieces are fixed 
on to their carrier by dovetail extensions wedged into correspond- 


Ft. 





2200) 


ingly formed slots by tapered keys extending in (driven from) pa 


opposite directions and lying in spaces between the sides of the 
projections and the walls of the slots. (Accepted January 30, 
1901.) 


19,494. The British Thomson-Houston Company, 
Limited, London. namos. [2 Figs.] October 31, 1900. 
—In order to diminish Foucault and hysteresis losses in the iron 
or other metal in the neighbourhood of rotating slot armatures, 





the armature slots are closed at the top by a dovetail transversely 
laminated sliding cover or slot wedge. There are eight claims, 
the first being for the combination with a dynamo electric machine 
having coil retaining slots, of slot wedges of magnetic material. 
Accepted January 30, 1901.) 


14,121, G.C. Marks, London. (General Electric Com- 
pany, Schenectady, N.Y., U.S.A.) Electrically Produc- 


Fig 1. 

















ing 


ht, [15 Figs.) August 7, 1900.—In this specification, 


ratus in which light is electrically generated in vapour of mer- 
cury or of mixed substances, one of which is mercury. The 
efficiency is stated to be from three to five times that of the 
carbon arc lamp. One or both of the electrodes is metallic 
mercury, and the electric discharge is confined within a glass 
tube pees exhausted of air, and having a residual atm ere 
of helium or some easily penetrable gas. When the lampis work- 
ing, the mercury is maintained at the boiling point, and a condens- 
ing chamber is therefore of value to take off excess of mercury 





vapour. Mercury vapour alone yielding a light of unsatisfactory 
colour there are introduced into the arc vessel other substances 
which vaporise at the temperature of the mercury arc and cause 
light of various or mingled colours to be produced. These 
substances (for example, iridium, lithium, sodium, thallium, &c.) 
are introduced in an ionised or combined state, so that they may 
not attack the glass, and preferably lie on the surface of the 
mercury. Lamps purporting to be practical are described, in 
which the distance between the electrodes is increased as the 
lamp lights up. (Accepted January 30, 1901.) 


Cc. A. Von Welsbach, Vienna, Austria. 
Osmium Filaments. April 18, 1900.—Osmium filaments 
being of lower specific resistance than carbon, a spiral or undu- 
lated form is preferred. The osmium mixture, in the form of 
ste, is moulded into the desired shape, and may have a 
ane or supporting filament of thoria run through its 
length. When osmium paste is as expressed thread to be coiled 
or undulated a small proportion of soot is added to it ; burnt 
sugar is also incorporated to render the mixture slightly hygro- 
scopic, and gum arabic is introduced in order that it may be 
stiffened ——— by drying at a moderate temperature. The 
expressed filament in soft paste is rolled upon a volatilizable or 
withdrawable core, and, after being freed from the same, is 
exposed to the air until it may safely be bent again, as a whole, into 
horseshoe or other desired shape. It is stated that neighbouring 
turns of a spiral may touch without short-circuiting, and in one 
kind of lamp in which the spiral osmium filament has a central 
supporting filament of thoria, the turns of the osmium filament 
are flattened into contact with the thoria filament, and slightly 
into contact with each other, before the finishing or fusing 
process is commenced. (Accepted January 30, 1901.) 


4818. E. T. Parker, Wolverhampton, Stafford. 
Storage Batteries. [8 Figs.) March 14, 1900.— Accumulator 
plates for — are made as if of a series of vertical strips 
corrugated in such manner that the depressions and raised por- 
tions of alternate strips are in line, the lead not being slit from 
top to bottom but joining the strips together where the corruga- 
tions cross. Machinery for making the plates, and a method of 
making the machinery for making the plates, is described. In the 










T 






Wes 


WN 


claims ‘‘ oxide of lead or other sort of lead” is referred to, and 
the second claim is as follows: ‘‘Supporting electrodes or plates 
of electrical accumulators to which oxide of lead or other salt of 
lead has been applied as a paste, by means of rods of glass, 
ebonite, or other suitable insulating material, which pass through 
them, the plates being distanced apart by washers of glass, 
ebonite, or other suitable insulating material, placed around the 
rods, substantially as described.” (Accepted January 30, 1901.) 


4157. B. M. Drake and J. M. Gorham, London. 
Electric Traction. [2 et ony March 5, 1900.—In compound 
accumulator and trolley traction systems up to the present the 
usual methods adopted have been either to place the accumu- 
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lators permanently in the cars and to charge them from the over- 
head trolley wires, which necessitates carrying unnecessary 
weight in the outlying districts and an increase in the size of the 
feeders to convey charging current ; or tosuspend the cells under 


cells or remove them when they are not required for the pro- 
pelling of the cars, thus necessitating considerable alteration to 
the standard truck as made for the overhead system, and, in 
addition, She provision of costly lifting gear and some expenditure 
of time in taking in and out the cells. According to this invention, 
the accumulators are placed in a separate car which can be 
readily attached to the standard cars as made for the trolley 
ape which then need only a minimum amount of modification, 
the chief alteration necessary being the extension of the main leads 
to the switch so that the motors may take their current from 
the accumulators instead of from the overhead trolley. Where 
desired the carriage containing the accumulators can be fitted with 
acover and seats for the accommodation of ngers, There 
are brakes on the battery carriage which can be controlled from 
the motor car. (Accepted January 30, 1901.) 


2700. R. W. Mersh New York City, U.S.A. 
Speed Indicators. [5 Figs.) February 10, 1900. (Con- 
vention date July 12, 1899.)—To indicate the speed or the fre- 
quency of electric impulses furnished by an alternating or pulsa- 
ting dynamo, current from the same is led in series through an 
inductive and an ohmic resistance, proportioned so that the 
current is substantially governed as to quantity by the latter. 
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Measurement is made of the mean potential at the inductive re- 
sistance terminals, which potential Bion ype no variation of 
mean potential at the dynamo) would be approximately _ 
tional to the frequency. It is stated that by making the core 
of the inductive resistance of such size and quality of iron that it 
normally passes the saturation point, the apparatus may be 
rendered less liable to error by reason of variation in mean 
potential at the dynamo, (Accepted January 30, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,785. E. T. Birdsall, New Rochelle, N.Y., U.S.A. 
Sparking Plug. [1 Fig.) October 20, 1900. (Convention 
date, May 9, 1900.)—A plug for which is claimed high insulating 
properties and great facility for insertion or removal, according 
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to this invention, comprises a metal support, two or more insu- 
lating tubes whose ends are nested one within the other, with or 
without an intervening air ee, and an electrode rod ex- 
tending through the ts and ring means for securing them 
all together. (Accepted February 6, 1901.) 


5914. W. Hornsby, C. James, and W. J. Hollowa: 
Grantham. Vaporisers. [5 Figs.) March 29, 1900.—‘Theve 
improvements relate to partly water-jacketed vaporisers which 
when made in two parts have the part designed to be heated 
bolted to the water-jacketed part by a flange, and are intended to 
allow such vaporisers to be constructed in such «manner that the 





internal area of the water-jacketed part, or the total capacity of 
the vaporiser, may be varied. The jacketed _— isp led with 
a ledge or ledges interior to the flange, to either of which ledges 








terminat 


g with 88 claims, are described many forms of appa- 


the body of the car, arrangements being made to attach the said 





or to the flange the unjacketed part can be jointed. The —- 
city of the vaporiser can be altered by changing the d ition 
of the coverand the blocks upon it. ( ccepted. Pitruary , 1901.) 
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7 zontally, but prevented by means of a spring from rising too | attached to one of a pair of bars which connect the right narrow- 
MINING, METALLURGY, AND METAL easily. the trailing arm A preferably attached to a projection | ing brass in one division of the machine to the right narrowing 
WORKING. from the axlebox. A foot lever and catch is provided at each | brasses in the other divisions. Between the pair of bars an axle 


2994. M. Kugel, Berlin, Germany. Deposition of 
Nickel. apo | 14, 1900. —To enable the deposition of nickel, 
its allies, or their alloys in the form of a tough ductile coating 
well exceeding in thickness films having such characteristics and 
which can be produced by other processes, the nickel bath is 
worked at a temperature at least as high as 30 deg. Cent., and has 
added to it some mineral acid, such, for example, as —— 
perbromic, or — acid, perhaps in a free state, but prefer- 
ably - combination with magnesium. (Accepted January 30, 
1901. 


25,322. C. W. Coleman, Manchester. Supporting 
Frame for Use on Moulding Machine. [1 Figs.) 
December 21, 1899.—The object of this invention is to allow of 
patterns being cast or fastened on both sides of the pattern 

late without interfering with other portions of the machine. 

he ordinary pattern plates used in moulding machines, it is 
stated, rest on and are fastened to frames of such shape and are 
so placed in the machines that patterns can only be fastened 
upon one surface of the plate, thus necessitating twice as many 
plates for patterns as would be the case if both sides of the plates 
could be utilised. These improved frames consist of an inner 
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frame arranged to enypert and hold the pattern plate at such an 
increased height and in such a manner as to allow of patterns 
and projections being upon the lower side of the same without 
danger of their coming into contact with other portions of the 
meeting. The inner frame is supported by and fastened to the 
ordinary supporting frame for the plate, i.¢e., an outer frame 
provided with the or pins, lugs, bushings, &c., for holding 
and supporting the moulding boxes at the right height to suit 





the elevated pattern plate, the outer frame resting upon and 
being fastened to the ordinary +. frame for the mould- 
ing box. (Accepted January 28, 1901.) 


4941. C. L. Bell, Middlesbrough. Metal Casting- 
{2 Figs.) March 15, 1900.—This invention relates to the class of 
apparatus in which a row of moulds or two rows of moulds are 
filled by a ladle which moves on rails lel to them, and is 
gradually tilted as it proceeds, the tilting being automatically per- 
formed 4 the forward movement of the ladle. For this purpose 
the ying wheels of the carriage (or of a trolley coupled to the 
carriage) are connected by gearing to one of the trunnions of the 
ladle. In the case of two parallel rows of moulds the arrangement 
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may be as follows: One of the trunnions of the ladle has fixed to 
it a worm-wheel ing with a worm-wheel on a transverse hori- 
zontal shaft which is connected by bevel gearing to a longitudinal 
shaft connected by a telescopic universal coupling to a longitudinal 
shaft on the trolley, which latter shaft has fixed to its end a bevel 
wheel gearing with one or other of two bevel wheels fixed to a 
sieeve turning with (but free to slide along) a transverse shaft 
driven by toothed wheels from one of the axles of the trolley. A 
clutch is —— on the trolley for shifting the sleeve so that the 
ladie oan be tilted to either side. (A January 21, 1901.) 





RAILWAYS AND TRAMWAYS. 


3988. W. H. Sleep and C. R. Everso outh. 
Tram Rail Cleaners. {6 Figs} March 1 is .—In this 
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cleaner for removing dirt or stones from tramway rail grooves, the 
pin or brush is carried on a trailing arm quite free to move hori- 





end of the car, by means of which the cleaners at that end of the 
car which, for the time being, is the rear, may be raised and held 
up. (Accepted February 6, 1901.) 

16,981. C. G. Hastings, Chicago, Ill., U.S.A. Tun- 
nel Shields. [7 Figs.) September 24, 1900.—In this tun- 
nelling shield there are two concentric cylindrical shells connect- 
ing the cutting edge and the hood, and there are longitudinal 
trusses joining the shells and “ providing open partitions,” there 
being also a plurality of ram compartments. One form of shield 
has rearwardly extending floor plates and trussed partitions com- 


a 
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een | longitudinal parallel bars and connecting plates, there 
ing intermediate between the bars. The hydraulic rams 
may project through perforated segment plates connecting the 
rear ends of the inner and outercylinders, and the forward ends of 
the rams may be supported by a number of separable yoke exten- 
sions. va | other points in the construction of such shields are 
described, illustrated, and claimed. (Accepted February 6, 1901.) 


2134. G. Nobes, London. Carriage Couplings. 
{3 Figs.] February 2, 1900.—An automatic or hand coup- 
ling for railway vehicles, designed to allow the usual move- 
ments of such conveyances to take place freely, comprises 
a bracket elastically attached to the vehicle, perhaps by means of 
the drawbar, within which is mounted a shaft formed with a 
pair of hooks and a leaf ; the leaf being on one side and the hooks 
on the other. A projecting bar is fitted to the bracket or to 
the vehicle at a position in which it can strike the leaf or wing of 
the shaft of the next vehicle, and in such manner as to throw 





the hooks of the next vehicle over the shaft of the bracket, the 
lever of one of the vehicles being turned down previously so as 
to prevent both sets of hooks from acting together. Where the 
vehicles are not liable to be reversed, only one set of hooks, shaft 
and bracket is fitted to each, the other end of each vehicle being 
provided with a slotted plate or a bar or shaft flexibly and (or) 
pivotally connected to the vehicle and a striking bar. Springs 
are fitted to the various parts when found desirable for the pur- 
Ba” minimising shock or strain. (Accepted January 23, 
1901. 


TEXTILE MACHINERY. 


17,462. H. Kiddier, Nottingham. Knitting Ma- 

es, [4 Figs.) October 2, 1900.—This invention provides 
modifications of straight bar knitting machines such as are de- 
scribed in patent specification No. 2255 of 1882. In the first 














modification a flat bar on which slide two pairs of narrowing brasses 
to each division is employed, the brasses being connected by 
rods working in pairs, and each pair controlled by a worm-box 
at the end of the machine. Each worm-box carries an arm 





paratus in opposite directions, 
+ active motion is caused to flow Lager 
travelling through a cold air chamber from which solid blocks 0 
ne ve ood vii 
number of devices are 
lating to freezing and crystallising apparatus an 


(Accepted January 30, 1901.) 


United 


be consulted, gratis, 
Bedford-street, Strand. 


is fixed on the flat bar first named on which a pulley runs loose, 
round the pulley is a flexible steel or other band, its upper end 
being secured to the upper bar of the pair and its lower end to 
the lower bar which is connected to a bracket operated by the 
worm in the usual way. The upper end of the flexible band 
carries a chain or cord passed over a second pulley and provided 
with a weight at the end of the machine, thus keeping the band 
tight and thereby causing the bars to slide the reverse way to each 
other at each operation of the worm-box. A like set of parts is 
supplied to the worm-box at the reverse end of the machine to 
control another pair of bars connected to the left narrowing 
brasses in each division of the machine. By these means two 
strips of fabric in each division of the machine can be widened 
or narrowed where required. The second modification consists in 
securing an axle on the flat bar first named between each pair 
of bars connecting the narrowing brasses, and the said axle carries 
a toothed pinion wheel engaging with toothed racks formed in or 
secured to the said bars, thus causing the bars to slide the reverse 

to each other at each operation of the worm-box. (Accepted 


Feb 
February 6, 1901.) 
MISCELLANEOUS. 

23,2044. L. Kaufmann, Aix-la-Chapelle, Germany. 
Cuyetaiiieing Apparatus. [1 Fig.) December 19, 1900.—Air 
is forced through the solution in the bath from small orifices in a 
number of pipes which = well below the surface. Rapid cooling, 
and therefore crystallisation, is produced by this means, and the 





























crystals formed, it is stated, are not damaged. The process may 
be more or less continuous, strong solution entering the vat at 
its base, and when cooled flowing away at a higher level to be 
reconcentrated. The air may be caused to flow intermittently. 
(Accepted February 6, 1901.) 


19,114. M. H. L. Clark, London. Military Light. 
(3 Figs.] October 25, 1900.—The search or signalling lantern is 





























Vai) 
carried by an adjustably extensible pole supported by a wheeled 


carriage. The pole may also be made hinged on a horizontal axis. 


(Accepted February 6, 1901.) 
16,974. P. Naef, New York City, U.S.A. Crystal- 
Freezing. (4 Figs.] September 24, 1900.—This in- 


or 
vention appears to relate egy & to freezing and crystallising ap- 
paratus in which cooled air is brought into actual contact with 
the liquid which is to yield ice or other crystals. In one ice- 
making arrangement water and cold air circulate through an 
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into trays on an endless band 
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ALTERNATING-CURRENT SYSTEMS. 
By H. S. Meyer, A.M.A.1.E.E., Rugby. 


In laying out alternating-current systems the 
engineer finds a much larger field for variations 
than in direct-current work. Though a system in 
which the individual parts are well constructed may 
work satisfactorily, there can be effected a great 
saving by so choosing the parts as to make the most 
efficient combination. It might be of interest, and 
in some cases of help, to treat this matter from 
experiences gained in America and on the Con- 
tinent. Everything will not be adaptable to English 
practice, on account of the restrictions made by the 
Board of Trade and municipalities, &c., as com- 
pared with the free hand that is given to elec- 
trical enterprise in most parts of America. 

First of all, the choice of the right frequency is 
most important. On the Continent 50 periods per 
second, or 3000 alternations per minute are pre- 
valent, except perhaps in some installations of 
Messrs. Ganz and Co., of Buda-Pesth, where a some- 
what lower frequency is found. In America, on 
the other hand, three standard frequencies are met 
with, according to existing conditions. These are 
25, 40, and 60 cycles per second ; 125 cycles are 
only used in exceptional cases nowadays, but for- 
merly were standard when single-phase current 
predominated for small central station work. The 
advantages of a higher periodicity are : 

1. The adaptability for incandescent and arc 
lighting directly from the system. 

2. Better all-day efficiency of transformers as 
with double the frequency the core loss will be 50 
percent. less for the same size, and besides the 
higher magnetising current at lower frequencies 
will reduce the power factor of the system. 

Against these stand as disadvantages : 

1, Increased loss in conductors on account of 
self-induction, or where concentric cables are used 
on account of capacity currents. 

2. Greater difficulties in parallel running. 

3. With direct-connected engines a more ex- 
pensive dynamo on account of the greater number 
of poles necessary with a low speed. 

For this reason 60 cycles are mostly used in the 
States where lighting is the most important part. of 
the load, perhaps not so much in quantity as in 
quality. At this periodicity small transformers are 
quite efficient, and incandescent as well as arc lamps 
give a steady and agreeable light. The frequency 
is well suitable for synchronous and asynchronous 
motors, and even rotary converters may be run 
from the system ; in fact, quite a number of these 
machines are running satisfactorily on 60 cycles, as, 
for instance, in the Folsome Sacramente transmis- 
sion, and at Cleveland, and also at Salt Lake City. 
But for many reasons this type of machine gets 
rather unreliable with such high frequencies, 
especially with voltages above 250 volts, since it 
requires either more crowded poles, or a greater 
peripheral speed of armature and commutator. The 
former involves increased magnetic leakage, and 
danger of flashing over between brushes ; the latter 
is objectionable as it increases the commutator fric- 
tion and heating, and also the tendency of the 
brushes to spark. 

To avoid generators of too many poles, they are 
mostly belt-driven when slow-speed engines are used, 
and only direct-connected to high-speed engines or 
turbines. If, as on the Continent, generators for such 
high frequencies are to be direct-connected to slow- 
speed engines, difficulties have to be overcome which 
mostly cause complications and lower efficiency. 
The variation of angular velocity of such direct con- 
nected machines with many poles has to answer 
special conditions if satisfactory parallel running 
is to be expected, and especially if rotary converters 
or synchronous motors are to be driven from such 
a system, since otherwise there will be hunting 
due to pulsating frequency which tends to make the 
machines fall out of step and causes wasteful cross- 
currents. 

Another drawback of high frequencies is en- 
countered in the process of synchronising. The 
beating of the synchronising lamps gets so much 
more frequent, and therefore an error of, say, a 
fraction of a second in throwing in the switch will 
produce greater cross-currents, and consequently 
heavier strain on the armature. 

To avoid these difficulties a second compromise 
frequency is adopted in the States ; i.¢., 40 cycles 
per second. This is the lowest periodicity at which 
alternating-current lighting is possible ; but as arc 
limps on the 40-cycle system give already a very 


unsteady light, I should think it advisable for a 
somewhat higher frequency to be used, say, 43 to 
45 cycles per second. Forty cycles is mostly advo- 
cated for distribution of power, with incidental 
lighting as used in factories and mills. Here arc 
lighting is only used for outside purposes, and 
seems to give satisfactory results. Synchronous or 
asynchronous motors show at 40 cycles about the 
same power factor and efficiency as at 60 cycles. 


— oi areata this frequency shows a consider- 
able advantage over 60 cycles. 

For very large central stations even 40 cycles is 
considered in the States too high a frequency to be 
used conveniently for direct connection to. slow 
speed engines. Here 25 cycles finds a field. The 


shown in the following example: 

In the Brooklyn Edison station there are 1500 
kilowatt alternators direct connected to compound 
engines of 75 revolutions per minute, this means 
for 25 cycles a 40-pole machine. The maximum 
allowable angular deviation from constant peri- 
pheral speed is inversely proportional to the 
number of poles. For satisfactory parallel runnin 
this — as found by experience, should not ex 


expressed as an angle of the cir- 





4 number of poles 
cumference, corresponding in our example of a 
40-pole machine to .125 of a degree, or in a cross- 
compound engine to a speed variation of one-half 
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of 1 per cent., or as mostly expressed on the! 
Continent 545. If, instead of 25 periods, 60 were 
used, 96 poles would have been necessary, and to 
insure similar satisfaction in parallel running, the 
deviation of angular velocity should be .06 of a 
degree, which corresponds in a cross - compound 
engine to one-fifth of 1 per cent. allowable speed 
variation, or ;}5; it would be hardly prea in 
practice to attain to such close limits without going. 
to abnormities. 

Alternating-current lighting directly from the main 
bus-bars is impossible with 25 cycles ; either rotary 
converters are installed and the lighting system fed 
by direct current, as, for instance, in Chicago, or 
frequency changers are adopted, as in the above- 
mentioned Brooklyn Edison station, in which a 
periodicity high enough for satisfactory lighting is 
produced. As this latter type of machine is rather 
interesting, I give some further explanations about 
its method of working. 

By rotating the movable part of an induction 
machine in a reverse direction to the motion of the 
rotating field, the frequency of the induced secon- 
dary electromotive force is in by a per- 
centage equal to the ratio of the mechanical speed. 
to that of the rotating field. If, for instance, 120 
kilowatts are to be changed from 25-cycle to 
60-cycle by such a frequency changer, we take a 
generator built like a 25-cycle 50-kilowatt induction 
motor with wound secondary and collector rings. 
The ratios of the number of secondary turns to the 
number of primary turns should be 5: 12, providing 
no transformation of voltage is desired at the same 
time. This induction generator must be driven by 
either an induction motor or synchronous motor of 
about 70 kilowatts. If the primary of the induction 
generator has a 10-pole winding, and its field, say, 
a speed of 300 revolutions per minute, the motor 
must have 14 poles, giving it a speed of 214 revolu- 
tions per minute. Generally expressed, the size of 








the motor stands in the same proportion to the 


For long distance transmission, especially with slow | 


main advantage gained by such a low frequency is! 


total power to be changed as the increase in fre- 
uency is to the total frequency, and the size of 
the generator as the original frequency is to the 
increased uency—an efficiency of 100 per cent. 
being assumed. The same transformation could be 
effected by a motor generator where the generator 
has a different number of poles, but in this case 
we need a combination wk 6 capacity of 70 per 
cent. larger than in the first case. 
| As a very instructive example, I give in Fig. 1 
‘the arrangement used in the Brooklyn station. 
Here three-phase current of 25 cycles and 6600 
volts is transformed to two-phase current of 624 
cycles by using a four-pole synchronous motor 
driving a six-pole induction motor. The former 
runs at 750 revolutions per minute, the latter at 
500 ; giving 1250 revolutions per minute for the 
resulting frequency, or with six poles 62} periods. 
By over-exciting the synchronous motor the com- 
bination can be worked at a power factor of 100 
er cent. The efficiency of the set is about 
per cent. 

Such low frequencies as 25 cycles have a further 
advantage in the use of double-current generators, 
since here the number of poles and speed required 
do not differ materially from established practice 
in the large engine driven direct-current machines. 
We find this type of machinery, which, by reasons 
of its design has a great flexibility, worked with 
good success in several central stations in the 
States. In the Chicago Edison plant there are for 
each set two 200-kilowatt double-current machines 
direct connected to one steam engine. The ma- 
chines have 20 poles. According to the relative 
fluctuations of the load in the outlying and home 
districts, these machines sometimes furnish direct 
current, and sometimes alternating current, to their 
full capacity ; at other times their load consists of 
both alternating and direct current. 

Still lower frequencies are to be recommended 
for electric furnace work as used for producing 
| calcium carbide or carborundum. On account of 
| the low voltage necessary at the arc, the current 
| capacity gets so large that even with short connec- 
tions from the generator to the furnace, the drop 
due to self-induction might get prohibitive. From 
| 10 to 20 periods should be used. 

From the foregoing it is seen that there are many 

ints to be examined in selecting the best suitable 

requency for a system. By using one standard 
frequency, as is generally the practice on the Con- 
tinent, the work of the designing engineer is sim- 
plified in this direction, but greater difficulties 
may arise when the system is installed, which 
could be avoided by adhering to the American 
practice. 





(To be continued.) 





SUBMARINE BOATS FOR THE 
BRITISH NAVY. 

THE sectional drawing reproduced on e 396: 
represents the improved Holland submarine boat,. 
of which five are being built by Messrs. Vickers, 
Sons, and Maxim, Limited, for the British Navy. 
Since the announcement was made that the Ad- 
miralty had ordered these vessels, widespread satis- 
faction has been expressed, although some objection 
has been raised to five being ordered where it was 
thought one trial-boat might have sufficed. But it 
should be remembered that the Holland boat built 
for the United States Navy has passed omnes 
exacting official trials, and has proved herself stable 
in service working, so that structurally the new 
boats can scarcely be regarded quite as experimental 
craft. Perhaps the most convincing testimony on 
this point, in the absence of British experience, is 
that of Admiral Hitchborn, the Chief Constructor 
of the United States Navy. The Holland, he, 
reports officially, ‘‘has shown herself capable 
of such perfect control in the vertical plane, 
that she may be kept within a few inches 
of any pathos depth while moving, or brought to 
the surface and taken under again in a very short. 
time : her direction and control in the horizontal 
= on the surface is effected with the same 

ility as any other craft ; and submerged, is limited. 
only by the difficulties of vision : her crew are pro- 
vided for on with reasonable comfort and 
perfect safety for such periods as she may be in. 
service, and working either upon the surface or 
submerged ; and her armament, consisting entirely 
of torpedoes, gives her great offensive power.” This 
is from the annual report of the Chief of the 
Bureau of Construction issued a_year ago: and 
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following upon it seven boats were ordered. Later, 
in advocating further additions, Admiral Hitchborn 
was equally insistent on the practical success of the 
boat. 

The necessity for five British boats as the minimum 
for testing the tactical suitability of these practic- 
ally proved craft is almost self-evident, if the 
tactical exercises in which this type of craft is to 
be engaged are to resemble at all actual conditions 
of warfare. Thus, any attack on a fleet, say one 
blockading a port, or anchored at Spithead, in Ply- 
mouth Sound, or the Hamoaze, can only be made 
effectively by more than one submarine boat of the 
enemy, and with five vessels available for such 
manceuvres, our strategists will be much better 
able to judge of the merits or otherwise of these 
vessels. Even if it be admitted that the submarine 
boat is only suitable for defence, and that our 
tactics must always be offensive, it will be conceded 
that for coaling stations and bases, as well as for 
colonial ports, if not also for some British ports, 
the submarine boat may prove a useful acquisition 
to our Imperial defence. Meanwhile, it is worth 
noting that there is a large concensus of naval 
opinion in the States in favour of the ‘‘ Holland” 
boat. Admiral O’Neil, who is chief of the Ordnance 
Department, is, however, opposed to the submarine 
boat as a fighting machine ; but against his view 
there is the opinion, officially expressed, of various 
authorities of at least equal weight. Admiral 
Farquhar, the Commander-in-Chief of the North 
Atlantic Squadron, was blockading Newport when 
attacked by the Holland, and expressed afterwards 
the view that under ordinary circumstances she 
could always get in a torpedo, either by day or by 





Limited, as the builders of our new submarine 
boats, the Admiralty have done well, apart alto- 
gether from the circumstance that this company 
own proprietary rights in the vessel, because the 
Vickers have shown such a progressive spirit in 
the improvement of our ordnance generally that 
the development of the submarine boat is sure to 
be assiduously prosecuted by them. 

We give below an engraving which will afford a 
good idea of the form and arrangement of the new 
vessels. The dimensions are : 63 ft. 4 in. length over 
all; 11 ft. 9 in. beam; and 120 tons displacement 
submerged. The boats will be provided with means 
of expelling torpedoes either with the boat sta- 
tionary, during the run on the surface, or steam- 
ing at any speed submerged. The armament con- 
sists of one torpedo expulsion tube, situated, as 
shown, at the extreme forward end of the vessel, 
the muzzle-covering opening outward 2 ft. below 
the light water-line. Interlocking safety devices 
are employed to prevent accident while < ga 
valves, &c., for the expulsion of the torpedo. 

The general construction of the vessels is such 
that all portions of the exterior of the hull are free 
from projections of a nature to be entangled by 
ropes or other obstacles when submerged, and the 
lines of the vessel are specially designed to mini- 
mise resistance for surface cruising. The plating 
and frames are to be of steel of suflicient size and 
thickness to withstand the pressures of depths not 
over 100 ft. The seams are to be designed to give 
high efficiency to the joints. The bulkheads are 
located not only to insure safety in the event of 
collision, but to stiffen the hull as a whole. Decks 


are to be provided throughout the entire length of 














night, without being discovered. Admiral Dewey 
has frequently expressed his conviction that if the 
Spaniards in Manila had had two Holland boats, he 
never could have held it with the squadron he had, 
and that the moral effect of such boats is infinitely 
superior to mines or torpedo-boats. Other views 
might be quoted ; but the main point is that France 
places reliance upon the utility of submarine boats ; 
and that the Secretary of the United States Navy, ina 
report to the House of Representatives on January 9 
last, wrote that ‘‘ the question with the Department 
is not so much the desirability of submarine boats. 
This may be regarded as largely settled by the fact 
that one is now in commission, and has given 
promise of great possible efficiency, and that seven 
more have been authorised by Act of Congress, 
and are now in process of construction, although, 
like many other new inventions, they cannot be 
said to have entirely passed the experimental 
stage in respect of actual service.” The First Lord 
of the Admiralty has, therefore, acted wisely in de- 
termining to construct these boats in order to make 
experiments to assist the Admiralty in assessing 
their true value, and to study the developments of 
their mechanism. The only safe plan in national 
defence is to gain possession of such munitions of 
war as our possible enemies may have, so as to de- 
termine their true worth and to improve upon them. 
The submarine boat may not be perfect—there is 
no perfection or finality in science—but if we take 
the best available, it forms a splendid starting point 
for experimental research aimed at ultimate im- 
prevement. 

That the Holland boat is the best submarine boat 
yet conceived is admitted by many experts; and 
the fact that France is building three other experi- 
mental boats seems to prove that the Narval and 
the Gustave Zéde are not perfection. Again, in 
choosing Messrs. Vickers, Sons, and Maxim, 
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the interior of the vessel, combined with beams 
and floors to carry the weight of machinery. The 
tanks are to be of steel, braced and stiffened accord- 
ing to the requirements, and riveted and caulked 


absolutely tight. Manholes will be located to 
allow access to the interiors of all tanks. 

The superstructure is to be located to allow of an 
above water deck when the vessel is light for sur- 
face running, also to have means of stowing anchor 
and lines, and to afford mooring facilities to the 
vessel. A deck, 31 ft. long, will be provided for 
use on such occasions. 

The rudders are of steel plates supported by skegs 
at the stern of the vessel, as shown in the elevation. 
As shall presently be explained, the vessel dives 
like a porpoise instead of sinking on an even keel, 
and for this purpose there are horizontal as well as 
vertical rudders, as shown in the illustration. 

The conning-tower is of armour steel, the outside 
diameter being 52 in. and the minimum thickness 
4 in., with ports for observation by the navigator. 

The propulsion of the vessel on the surface is 
effected by a main engine of the gasoline type, 
which is supplied with a suflicient amount of fuel 
for a run of about 400 miles with a maximum 
speed of about 9 knots. These gasoline engines, 
which are far advanced towards completion, are 
of the marine type, inverted, with four single- 
acting cylinders. The cylinders are water-jacketed, 
each pair having one common jacket cast in one 
piece with the two cylinders. The pistons are of the 
trunk pattern with long guiding surfaces serving as 
crossheads, the connecting-rods being attached 
direct to the pistons. The crank-shaft has three 
bearings, and the four cranks and reciprocating 
parts are balanced. The inlet and exhaust valves, 
of the poppet type, are in the cylinder heads, and 
are operated by levers actuated by cams mounted 
upon sleeves keyed to the cam-shaft running 








alongside and near to the top of the cylinders. 
The cam-shaft makes one-half the number of revo- 
lutions of the crank-shaft, and the motion from 
the latter is transmitted to the former by two 
pairs of skew gears, through a vertical shaft. The 
electric igniters are actuated by eccentrics also 
from the cam-shaft ; the movable and fixed elec- 
trodes are fitted with platinum points. The engine 
is so arranged that at full load there is an impulse 
in one or other of the cylinders during each 
stroke, the operations in the four cylinders thus 
alternating regularly. A ball governor is fitted to 
cut off or admit charges to any or all of the 
cylinders, according to the load; and the speed 
can be varied, by means of a hand lever, from 
200 to 360 revolutions per minute. Phosphor 
bronze is largely used and adequate lubrication 
provided. The horse-power is 160 at 300 revolu- 
tions, and the consumption per minute per brake 
horse-power one pint of gasoline of 0.74 specific 
gravity (Baumé scale). Engines of this type have 
been tried in connection with the improved 
Holland boats building for the United States 
Navy, and have given satisfactory results, the 
power being 190 brake horse-power for 360 revolu- 
tions and 160 for 320 revolutions. The consumption 
per hour was 0.88 pint per brake horse-power. 

An electric motor of the waterproof type is pro- 
vided for giving the vessel a s of 7 knots when 
submerged, and is worked by storage batteries 
having a capacity which will admit of a four hours’ 
submerged run at a speed of 7 knots. Gearing is 
provided to allow for the charging of the battery, 
for driving the propeller from the main engine or 
moving the engine from the main motor, the com- 
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binations being effected through clutches which are 
operated as desired. Switches, &c., are provided 
for the safe and efficient distribution of the electric 
current throughout the vessel. The lighting of the 
boat is effected by portable incandescent electric 
lamps, while there are several ports and openings in 
the hull to admit daylight. 

The ballasting system consists of apparatus for 
quickly changing the vessel from light to a diving 
condition, and for keeping her displacement con- 
stant in different waters—i.e., in salt or fresh 
water. The same arrangement is utilised for 
enabling the navigator to adjust the longitudinal 
trim when diving, or for compensating for 
the variable weights installed or expended from 
time to time, such as discharging torpedoes, c. 
The air supply and ventilation are secured by com- 
pressed air stored on board the vessel, the gasoline 
vapours from the engine being carefully excluded 
by ingenious arrangements. Safety valves are 
arranged to relieve any excess of pressure in the 
vessel over that of the atmosphere. 7 

Steering and diving engines are provided, and 
are fitted with automatic means of moving the 
rudders (shown clearly on our engraving) to the 
desired positions to prevent the vessel from in- 
clining to excessive angles during diving or rising, 
and to keep the depth of submergence constant, as 
well also as to bring the vessel to a horizontal posi- 
tion at the required depth, and to prevent diving to 
excessive depths. In addition to these mechanical 
means, steering and diving can be executed by 
hand-gear if desired. The ee carried on 
board the vessel are compensated and adjusted so 
that the boat can be steered with equal accuracy 
when submerged as on the surface. 

The general operation of the boat may thus be 
briefly described: Before it is desired to make a 
dive, the boat is brought toan ‘“‘awash” condition, 
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with only the conning tower ports above the water. 
Thedive is then made at a small angle until the 
proper depth is reached, when, by automatic 
means, the boat is brought to a horizontal position. 
After the discharge of the torpedo from the fixed 
bow tube the compensation for the weight of the 
torpedo is made automatically, causing only a 
slight change of trim for a few seconds. Provision 
is made for quick rising and diving, the time 
of appearance of the conning tower above the 
water being dependent on the skill of the navi- 
4 The American official trial with the original 

olland consisted of a surface run as well as 
a submerged run, at the end of which a torpedo 
was discharged, striking a target 150 ft. long by 
16 ft. deep, placed at right angles to the line of 
fire. During the submerged run the boat was 
allowed to come to the surface three times. Suit- 
able masts were provided for observing the move- 
ments of the boat while submerged. 

The results that will be obtained with these 
boats, the construction of which is being rapidly 
pushed forward, will be watched with great in- 
terest at home and abroad. 





THE ARMY AND NAVY BUILDING OF 
THE PARIS EXHIBITION. 
(Concluded from page 362.) 

Tue Exnisit or THE Forces ET ACIERIES DE LA 
MaRINE DE St. CHAMOND. 

Tuts establishment made a fine display of armour- 
plates, which have been already fully described. 
Among the many departments of these great works, 
that of ordnance is an important one. A special 
type made by St. Chamond is the quick-firing 
gun of Darmancier and Dalzon. As a field gun it is 
made in two calibres—70 and 75 millimetres 
(2.76 in. and 2.95 in.),and in heavy and light types 
for each calibre. 

The light 75-millimetre type weighs about 
2000 lb., and the ammunition wagon with thirty- 
six rounds, 3400 lb. ; the weight of the projectile 
is 14.3 1b., and the initial velocity, 1720 ft. From 
twelve to fifteen aimed rounds can be fired per 
minute, and twenty rounds not aimed. The re- 
coiling mass has been made as heavy as possible, 
by including nearly all the carriage ; and, of course, 
the whole weight of the gun. The force of recoil 
is taken by the trail which comprises a hydraulic 
brake and a recuperator. The trail can be so securely 
anchored to the ground that there is no movement 
beyond that of the recoil which is limited to about 
40 in. The gun is composed of an inner tube, 
@ jacket with trunnions and a breech ring. The 


breech mechanism is on the Darmancier system, 
with interrupted threads. There are two types, 
adapted for metallic or non-metallic cartridges. 
For the former the breech mechanism is operated 
in two movements for opening and closing ; the 


latter type has a one-action mechanism. The 
parts include the hinged breech-block and levers, 
firing mechanism, and safety device to prevent 
premature fire. In the two-movement mechanism 
the operating lever is on an axis parallel to that of 
the gun, and by turning it through 180 deg. from 
left to right, the block is turned through 60 deg., 
unlocking it, and liberating the block. The second 
movement turns the block around its hinges. The 
striker is also set at safety, and the cartridge case 
ejected. In closing, the operations are reversed. 
The main part of the gun carriage consists of 
a hollow steel plate girder, a steel plate trail, 
and anchor. Powerful wheel brakes are _pro- 
vided to assist the immobility of the gun 
during fire. The cradle is of cast steel; it is 
attached to the main frame by a vertical pivot at 
the back. This makes a secure connection, and at 
the same time provides a convenient means of 
making the fine adjustments of the gun in lateral 
training ; the movement is controlled by a crank 
and gearing. For displacements greater than 
3 deg. the mounting is shifted bodily by the train- 
ing lever on the trail. The range of vertical fire 
is from —6 deg. to +20 deg ; the usual screw gear 
is employed. The recuperator attached to the 
hydraulic brake and trail is formed either of a 
coiled spring or an air chamber. The trail is con- 
nected to the frame by keys and chains, and can be 
readily detached if it be damaged, or for any other 
reason. In this case the gun can still be fired, the 
wheel brakes being used to check to some extent 
the recoil of the gun. The shrapnel (illustrated 
above) fired by this weapon contains 294 balls. 
High capacity and steel shells are employed with 
time and percussion fuses. The fore train carries 
from 32 to 40 rounds of ammunition, and the after 
train from 60 to 72 rounds, according to whether 
the gun is of the light or heavy type. 

Other guns were shown by the St. Chamond 
Company ; among them mountain guns of 60 and 
70 millimetres (2.36 in. and 2.76 in.) calibre, with 
one movement breech mechanism, enabling from 
20 to 25 rounds a minute to be fired. The pro- 
jectiles, weighing from 9.6 lb. to 14 Ib., have a 
velocity of 985 ft. or 680 ft. from the 60-millimetre 
gun or the 70-millimetre mortar. The recoil is 
limited, and the piece is brought back into battery 
by the action of a spring. These guns and their 


75-MILLIMETRE FIELD GUN. 
THE FORGES AND ACIERIES DE ST. CHAMOND. 
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loads of 150 lb. There were also heavier moun- 
tain guns 80 millimetres (3.15 in.) bore, throwing 
12.3-lb. shot at 1000 ft. initial velocity. These 
gunsare made in three sections assembled by screwed 
joints, rings, and locking screws; the De Bange 
obturator is employed. It is claimed that the gun 
and carriage can be taken apart or put together in one 
minute by properly drilled men. Two other types 
of mountain gun and carriage with telescopic trails 
and elastic anchorages were also in the collection. 

Of the large types were siege and emplacement 
guns and turrets. Of the former may be mentioned 
an example on a disappearing carriage with hy- 
draulic brake and revolving platform for a gun of 
120-millimetre (4.72-in.) calibre, throwing a 44.1b. 
shell at a velocity of 1960 ft. The platform turns 
on a track of 5 ft. in diameter, and is locked by four 
clips before firing. The gun is carried at the upper 
end of an oscillating lever, turning round a hori- 
zontal axis fast on a frame of mounting, to this is 
bolted the hydraulic brake ; the mounting is centred 
by a vertical pivot and acircular rail path. It is 
provided with two rollers and four clips for hold- 
ing it to the circular rail. The training mechanism 
is flexible, and the gun is rough-trained in the 
lowest, and finally adjusted in the highest, 
position. The force of recoil is utilised to bring 
the gun back into battery after recoil. The brake 
consists of a pair of cylinders and a set of Belle- 
ville springs. A few words may be said about the 
turrets shown by St. Chamond. There were three 
examples of smaller turrets ; the first, a disappear- 
ing turret for one 12-centimetre (4.72 in.) quick- 
firing howitzer ; the second, for two 15-centimetre 
(5.90 in.) guns ; and the third, for two light 47- 
millimetre quick-firing guns. This last-named 
was a small turret 6 ft. 6 in. in diameter, rising 
and falling in a pit, and provided with a lever and 
counterweight. The period of rising and falling is 5 
seconds. Of larger types there was a revolving turret 
for two guns of 305 millimetres (12.05 in.), throwing 
660-lb. shells at 2620 ft. velocity. The outer and 
fixed part of the turret was found of hard cast-iron 
segments 5 ft. high; the revolving portion was 
built of steel plate and girder framing. The whole 
turned on a central cylinder 7 ft. 6 in. in diameter. 
The latter is closed by a cast-steel plate resting on 
a roller ring, while twenty-four rollers on vertical 
axes are placed round the turret and turn against 
the surrounding and fixed portion, a rail path being 
provided for that purpose. 





Orner Frenco Exutsirors. 
Other French exhibitors must be passed over in 








mountings can be taken apart and packed in mule 


u few words. The very fine collections of armour- 
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plates sent by MM. Marel Fréres, the Forges de 
Commentry, and others, have already been noticed 
in these pages. MM. Mathelin and Garnier sent a 
model of their bronze torpedo-boat, the Roma ; 
the Forges et Chantiers de la Gironde were repre- 
sented by quite a series of models, of which the 
most interesting was that of the Foudre, a torpedo- 
boat carrying ship ; she is 378 ft. long, 51 ft. 3 in. 
beam, and has 12,000 horse-power ; the speed is 
19 knots. The model showed very clearly the 
special appliances for raising and lowering the 
torpedo-boats, and the manner in which they are 
secured on deck. 

MM. Sautter et Cie. made a fine display of 
Mangin projectors ; and there was quite a host of 
miscellaneous exhibits belonging more or less 
strictly to the group—automobiles, servo-motors, 
boilers, boiler fittings, cables, packing, powder, 
military vehicles, &. 


Foreicn Exursitors. 


Great Britain could not have been worse repre- 
sented ; and had it not been for the Thames Iron 
Works, who made a really fine show, her place in 
the building would have been practically empty, for 
the Birmingham Metal and Ammunition Company 
and the King’s Norton Metal Company, although 
possessing a deservedly high reputation, cannot be 
said to represent Britain’s naval and military power. 
The decoration of this court fitted the exhibit. 

Austria.—Among much of little importance, 
there were two exhibits of much interest, made by 
the Government. The first of these was a large 
collection of infantry weapons of the most modern 
types, including the Mannlicher repeating rifle, 
1895 pattern, that weighs only 8.03 lb., and 
the magazine Kropatschek and Fruhwirth rifles, 
and the Werndl rifles and carbines. But the 
most important exhibit was by the Société 
Skoda, whose works at Pilsen are well known. 
This company made a large and very varied 
exhibit of war material. The field and other 
guns are all made of a special alloy of nickel 
steel, for which high qualities of strength and elas- 
ticity are claimed. The breech mechanism is re- 
duced to a very simple form, and the mountings 
and limbers are light and well-designed. There 
are three different types of breech mechanism, for 
the 37, 47, 57, and 66 millimetre quick-firing guns 
(1.46 in., 1.85 in., 2.24 in., and 2.60 in.) ; they are 
known as the ‘‘ knee-joint” system. For calibres 
of 76, 120, and 149 millimetres (2.99 in., 4.72 in., 
and 5.86 in.), a bolt lever wedge mechanism is 
used; and for large calibres the interrupted 
screw breech-block is employed. The mountings 
for the mountain and field guns are all provided 
with hydraulic brakes and recuperators, the guns 
being placed in sliding cradles on the frames. The 
following are some particulars of the principal 
calibres : 











’ | Weight of | Initial 
Calibre. | Length. | Weight. | Projectile, | Velocity. 
in. calibres| Ib, | Ib, ft. 

1. 1.85 q.-f 60 770 3.3 2620 
2. 2.60 60 1,623 8.8 2600 
3. 4.72 52 8,400 | 62.25 2950 
4. 5.86 ee Es 16,000 100 2950 
6. 9.45 mortar... 9 2,600 300 985 
6. 1.06 mountain gun 72.6 1 1340 
7, 2.24 396 6 1740 
8. 2.99 field gun 769 14 1800 





The mitrailleuses constructed by the same com- 
pany were also exhibited. They fire rifle ammuni- 
tion, and are automatic; the weight complete, 
without the cooling water, is 441b. They are, of 
course, provided with different kinds of mountings, 
according to the service required. The following 
examples were shown : One of .256 in. on a tripod, 
weighing 14.4 lb. ; one of .276 in. on a field car- 
riage, the weight of which, with shield, was 545 lb.; 
that of the caisson, 314 ]b., and the number of 
rounds available, 4320. There was also an em- 
placement gun of .315 in., the carriage of which, 
with shield, weighs 213 lb. Another example of 
the same calibre was mounted for ship’s use, with 
ammunition storage and revolving table, of 2400 
rounds capacity. 

The United States.—The space occupied by the 
United States was very large and well decorated. 
It contained a particularly interesting collection of 
models of warships, old and new, from those of 
gunboats a quarter of a century old, to the latest 
types now building. There were models of the 
Kearsarge with her central deck guns and rail 
trucks ; of the dynamite cruiser Vesuvius, which 


lost her great opportunities through ill luck during 
the Spanish War ; and many others. The models 
were supplemented by photographs and data. The 
Government hydrographic, cartographic, and other 
departments, were well represented ; the Hitchborn 
system of electrically-lighted buoys was shown ; the 
Signal Corps Service sent photographs of uniforms, 
the electric signals of the General Electric Com- 
pany, &. 

Russia.—As in nearly all other groups, Russia 
in this made a surprising exhibit, too large for the 
space available, so that the excess was provided for 
in a separate pavilion near that of Vickers, Sons, 
and Maxim. The contents of this building were 
somewhat miscellaneous. There were marine 
boilers and small boats presenting no_ special 
features ; examples of the Olunine filter, in which 
the filtering materials are powdered coke and sail- 
cloth, relief models, &c. An interesting object 
was a magnetic submarine explorer, in which, when 
the dredger comes in contact with iron, a bell 
indicator is set in operation. The gun exhibits 
included several important features. Among them 
was a disappearing carriage for a 9-in. gun, designed 
by Colonel Dourlacher, somewhat on the same lines 
as that of the mounting exhibited by the St. 
Chamond ; there was also an automatic mounting 
for a 11-in. gun. 

Germany.—The German exhibit in this group 
was not of an imposing character. There was a 
plan of the military hospital at Potsdam, with much 
information about its sanitary, hygienic, and scien- 
tific installation. The Schichau firm was repre- 
sented by a series of models, chiefly of torpedo- 
boats, that supplemented its principal display in 
the German Marine Pavilion. Messrs. Schuckert, 
of Nuremburg (Elektricitiits Actien Gesellschaft) 
showed projectors, some of which were remarkable 
and up to 2 metres in diameter. With 200 amperes 
the light thrown by such a projector corresponds 
to 316 million candles. The Vulcan Company was 
represented by a series of models of war vessels, 
ranging from torpedo-boats like the Fey Ying, to 
cruisers such as the Irene. 

Jtaly.—The principal, in fact, almost the only, 
exhibitors in the Italian Court were the firm of 
Orlando Brothers, of Livourne, the Société des 
Hauts - Fourneaux, Fonderies and Acieries, of 
Terni, and Messrs. Ansaldo, of Genoa. The 
Orlando works are the oldest of their kind in Italy ; 
they possess eight large building slips, and a dry 
dock 135 metres long. Their exhibit consisted of 
models of the Argentine cruisers General San 
Martin and General Belgrano ; the Italian cruiser 
Varese, the Portuguese cruiser Adamastor, and 
others. The series of models of modern ships 
was supplemented by a retrospective exhibition. 
The display of the Terni Company was chiefly of 
armour-plates, already described in these pages. 
Messrs. Ansaldo showed a number of models of 
vessels constructed by them. 








THE HEMP TRADE IN ITALY. 

Ir is the policy of certain journals, designed more 
or less for popular reading, to take a common 
object, and to treat its life-history in such a manner 
as to compel the attention of those who would pass 
lightly by the same subject-matter if presented in 
the more severe style of the scientific or technical 
journal. Thus ‘‘the metamorphoses of a bit of 
string” might prove an alluring subject if skilfully 
doctored for the popular palate, the material being 
one which, though in general use by everybody, 
high and low, is not, as regards its origin and 
manufacture, at all familiar to the generality of 
people. It is not, however, our intention in this 
place to weave a romance out of the subject of 
string, but the idea occurs that it may not prove 
uninteresting to treat of the twine manufacture as 
it affects Italy, for the double reason that in that 
country is to be found the largest factory concerned 
with its production, and that as far as Great 
Britain is concerned, the decline which her 
hemp-spinning industry has witnessed in the last 
twenty years is so largely due to Italian enterprise 
in the same line of business. Hemp, which is the 
nctoogy of the bark of ashrub some 10 ft. to 12 ft. in 

eight, is largely grown in Italy and Russia ; but it 
is from the former country, especially from the 
district of Bologna, that the finest material is 
obtained, the silkiness of the Bologna hemp dis- 
tinguishing it at once from the rougher material 
which is now so largely produced in Russia. Not 





that Bologna is the only district producing the 


material, for there are others where it has been 
cultivated assiduously, of late years special atten- 
tion having been given to it in the province of 
Naples as a desirable addition to previously existing 
branches of economic botany. But the Bologna 
hemp still stands first, by reason of the property 
already mentioned, in favour in the trade, and 
from all accounts its supremacy does not seem 
likely to be assailed. It is not everybody, how- 
ever, who values a good thing when he has it, 
and although it is somewhat risky for a writer 
not specially connected with the trade to tender 
advice to others who have long made it their 
business, it is permissible to doubt whether 
those who have long been producers of hemp 
in the vicinity of Bologna are at the present time 
closely studying their true interests. This remark 
naturally requires a little explanation, and we 
proceed to say that though the crop of last 
season was quite up to the average as regards 
yield per acre and quality, there was a falling-off in 
the total yield, a fact which is directly attributable 
to the modern idea of planting beetroot instead of 
hemp. Of course no one would dream of blaming 
the agriculturist for doing the best he can for him- 
self out of the land, but those who have had an 
opportunity of studying the facts at leisure are 
somewhat concerned as to the effect this departure 
may have upon the Italian hemp trade, a trade 
which is now really of national importance. The 
effect of the diminution in the output of the raw 
material is already seen in the higher prices which 
are prevailing. At first sight, of course, this spells 
profit to the producer, but it is possible that an 
ultimate effect may be enhanced production else- 
where, the full effect of which Italy may feel in 
years tocome. Reference has already been made 
in brief to the decline in the British hemp spin- 
ning trade, and by way of expanding the subject, 
mention may be made of the fact that whereas 
there were 20 to 30 years ago numerous mills in the 
North of England, especially in Leeds, engaged in 
spinning Italian hemp, this business, as also that of 
flax, has almost entirely died out at the present 
day, the reason being that the yarn is now spun in 
Italy and sent to England as such, and not as the 
raw fibre. Nor is it difficult to find a reason for 
the altered condition ; it is only an instance of the 
economic law that production is best where it is 
cheapest. Italy, atthe present day, with her ample 
supply of good and cheap labour, taken in conjunc- 
tion with the utilisation of waterfalls as motive force, 
is in a better position to spin hemp at a profit than 
is the Englishman. Moreover, in addition to the 
advantages just enunciated, it will be at once 
seen that in the case of a material like hemp fibre, 
which contains on an average about 30 per cent. of 
waste, which has no use but as fuel, the saving in 
cost of freight must form a considerable item as re- 
gards cost of production. Thus it has come to pass 
that the British firms have one by one dropped out 
of the business, and if ever there seemed a likeli- 
hood of its regeneration in this country, any idea 
of such can hardly commend itself to thoughtful 
people at the present time, seeing how rapid has 
been the progress made by Italy in the last few 
years in doing away with expensive shipments of 
Cardiff coal, and its substitution by turbines and 
dynamos in mill driving. We must not be under- 
stood as saying that the hemp business in England 
and Scotland has died out, as this is not at all the 
case ; the twisting and weaving of hemp yarn into 
rope twine, sacking, &c., is largely in operation : it 
is only the first process of preparing the yarn from 
the crude fibre that has suffered eclipse. Italy's 
export business, it may be said, to this country 1s 
limited to yarn, the finished twine not coming upon 
our markets. The chief reason for this is, no 
doubt, that the business has not been pushed, 
though whether, if a determined effort was put 
forth in this direction, it would command success 
may be considered somewhat doubtful, in view of 
the British production and the German imports. 
The amount of twine annually imported into Great 
Britain from Germany totals about 8000 tons, 
though it is believed that this amount could be 
largely reduced if the British manufacturers ex- 
erted themselves to remove one or two little dis- 
advantages or supposed disadvantages which their 
product exhibits. This defect of the British twine 
is apparently not shared by the Italian product 
which goes practically all over the world, and 
though not found in Great Britain itself, our 
Colonies form important markets for it. 





We propose now to say a word or two respecting 














Marcu 29, 1901. ] 


ENGINEERING. 





399 











the largest hemp factory in Europe, if, indeed, not 
the largest in the world. The word factory, how- 
ever, is not comprehensive enough, as the firm 
have had three factories working for some time, and 
are now just about to open a fourth. The name 
of this important concern is the Linificio e Canapi- 
ficio Nazionale of Milan, and the three mills belong- 
ing tothe firm are at Fara d’Adda, Cassano d’Adda, 
and Crema, all in the vicinity of Milan, in which 
city the head offices are situated. For the benefit 
of those who do not profess any familiarity with 
the Italian tongue, we ought perhaps to explain 
before going further that the company just named 
is concerned with the manufacture of flax and hemp, 
which industries it has done very much to establish 
on a firm basis in the country. A full account of 
its origin and progress might not prove of sufli- 
cient interest to English readers to warrant its 
insertion, yet we feel constrained to say just a few 
words on the subject. It was towards the end of 
1872 that Cav. Dottor Andrea Ponti, a figure well 
known in the cotton industry of Lombardy, was 
inspired with the project of giving life to a new 
industry, one that should not only provide work 
for the operative, but also benefit the agricultural 
community. This project took root in the forma- 
tion of the firm Cerianiand Co.; and not long after- 
wards, the matter having been warmly taken up by 
a group of capitalists, a combination was effected 
between the firm just named and Cusani and Co., of 
Cassano, and the Societé Anonima Linificio and 
Canapificio came into existence, with a capital 
of 20,000,000 lire for 30 years. It must be con- 
fessed that the prosperity which attends the 
company at the present time has not been uni- 
formly consistent throughout the tenour of its 
existence, as it has seen one or two troublous 
periods, notably in the years 1885 to 1890, the 
latter year seeing a great change take place in the 
working of the concern. The capital was reduced 
to 8,000,000 lire, and the management of the mills 
was largely decentralised and left to responsible 
officials on the spot. To say more concerning the 
financial position of the firm is unnecessary, and our 
further reference may be limited to matters of more 
technical interest. In the 25 years of its existence it 
has given to the agricultural interests 155,000, 000lire 
for raw material, and has sold in home and foreign 
markets goods to the value of 214,000,000 lire. 
The mills, it may be said, have been carried on with 
every view to the comfort and interests of the 
workpeople ; the provision of schools, hospitals, 
workmen’s co-operative and provident societies, 
being on a scale quite commensurate with, if not 
superior to, what is to be found in other countries. 
So much for a brief reference to this firm, which 
has been selected for mention on account of the 
magnitude of its operations. Into the technology of 
the manufacture it is not our present purpose to 
enter, but a rough outline of the processes may 
fitly be appended. The hemp being the fibre of 
the bark, in order to separate it from the worthless 
tissue of the latter, it is dried, crushed, and fermented 
in water, ‘‘retting ” being the particular term in use 
for this last process. A course of beating with 
wooden mallets then follows, after which the stems 
are broken up or scutched, as it is called, prepara- 
tory to being heckled or combed. It is the large 
amount of loss in the preparation of the heckled 
hemp from the undressed fibre, and on which, of 
course, freight has to be paid, that has, as already 
mentioned, caused the manufacture at this stage to 
practically die out in England, as far as Italian hemp 
is concerned. Hemp proper is the product of 
cannabis sativa, of which plant jute isa variety. That 
which is known as Manila hemp, and which is largely 
shipped to Liverpool from the Philippines, is the 
produce of the wild banana, musa textilis, and like 
the shorter fibre tow, it finds somewhat different 
application from ordinary hemp. It is to the fact 
that these fibres are all lumped together in our 
import statistics that makes it difficult, if not im- 
possible, to give actual figures relating to our hemp 
imports. Statistics, however, are not, as a rule, 
highly appreciated in articles avowedly written 
for the general reader, so their absence on 
the present occasion is hardly likely to cause 
deep disappointment. With regard to the ship- 
ments of Manila hemp to Liverpool, quite a 
Sensation was caused last year by the large quan- 
tities sent under the direction of Aguinaldo, the 
rebel chief, from out-of-the-way places, while the 
regular ports were blockaded by the Americans. 
The great drop in prices which occurred on the un- 
expected arrival of these shipments at Liverpool 








made quite a sensation in the trade, though except 
for a special account which appeared, we understand, 
in our enterprising contemporary the Daily Mail, 
no particular attention was drawn to what was un- 
doubtedly a smart business move on the part of the 
chief operator. Sailcloth and cordage may be given as 
the two principal uses to which hemp is put, and large 
orders for these and other goods are annually given 
out by the Admiralty. The South African war, 
which has given a fillip to so many industries, did 
not fail to make its needs felt in the hemp trades. 
Heckled hemp is largely bought by the War Office, 
and the sudden large demand for this, coupled 
with the fact that existing stocks in Great Britain 
were very small, led to a rise in the price of the 
material from 321. to 64/. per ton, though sub- 
sequently the normal figure was again reached. 
Hemp fibre is now being largely used by electric 
cable makers, its non-absorbent properties render- 
ing it a highly desirable body to use as a pro- 
tective covering to indiarubber or gutta-percha. 
It may be -mentioned as an interesting fact that 
an attempt on a large scale has been made 
in Belfast and also in Manchester to resuscitate 
the hemp spinning industry, and it will be interest- 
ing to watch the progress of the venture. If com- 
plete financial success is eventually attained, it will 
of necessity detract from what we have said as to 
to the decline of the business at Leeds and the im- 
probability of its revival. As, however, the scheme 
just referred to is but in the embryonic stage, we are 
disposed to let our previous remarks stand. The 
hemp trade, it must be confessed, is one that has 
been neglected in technical literature, and almost 
completely by technical chemists. The journal 
Cordage, which for a few years represented the 
interests of the trade, has now ceased to exist, and 
there seems no immediate prospect of a successor. 
As an addendum to what we have just said as to 
lack of technical literature, mention might be made 
of the calculating tables for the spinning and manu- 
facturing of hemp which have been published by 
Mr. John Wilcock, and which have proved of con- 
siderable utility to those engaged in different 
branches of the trade. 





MESSRS. GANZ AND CO. AT THE 
PARIS EXHIBITION. 
(Concluded from page 292.) 

In the vicinity of the Engine Pavilion, and beside 
the Daumesnil Lake at Vincennes, stood the immense 
hall allotted to vehicles. In the Hungarian division 
of this building the firm of Messrs. Ganz and Co. was 
amply represented by four railway carriages of the 
most modern construction, and the truck of an 
electric tramcar (Figs. 63 to 66). Of the former, 
the most interesting (Figs. 60 to 62) is the first and 
second-class carriage of the Hungarian State Rail- 
ways (see Fig. 60 on our two-page plate), which, 
constructed on the American system, has, over a 
total length of 18.21 metres (59.71 ft.) over buffers ; 
and being fitted with two four-wheeled trucks, can 
traverse curves of 180 metres (590 ft.) radius. The 
two trucks, supporting the carriage by means of 
built bolsters, are constructed of pressed steel, so 
as to reduce the deadweight as much as possible. 
The carriage is fitted with a hand-brake and a West- 
inghouse rapid brake, the latter being combined 
with a Hardy vacuum brake ; both brakes act inde- 
pendently, and are able to exert on the brake- 
blocks a total pressure amounting to 80 per cent. 
of the weight of the carriage. 

In the construction of this type of carriage, 
special attention was paid to ensuring smooth and 
quiet motion. The shocks are at first received by 
four springs, situated between the trucks and axle- 
boxes. The carriage-frame rests on a bolster, be- 
tween the ends of which and the truck a second 
arrangement of twin-springs is introduced. The 
arrangement of twin springs on each truck consists 
of six such springs. The advantage in the use of 
two sets of springs is that the shocks are rendered 
slighter on reaching the carriage frame. The 
springs of the first set are of such dimensions as 
to undergo an entire deflection of 2 millimetres 
(.078 in.) under a load of 100 kilogrammes 
(220.4 lb.), the extreme deflection of the springs 
of the twin-spring arrangement under the same 
load being 5.6 millimetres (.22 in.). The lower 


framework is composed of L and U-shaped bars 
of iron; the longitudinal supports which sustain 
the greater part of the load being strengthened 
To both ends of the said frame- 


by brace-rods. 


work are attached the buffer-springs, which, 
being mounted on a compensating lever, afford 
constant support between the coupled car- 
riages, even on the sharpest curves. Having 
regard to the great length of the carriage-frame, 
the longitudinals were made especially strong ; the 
floor is double, the boards being laid diagonally, 
one above the other, and the intervening space 
filled up with felt, thus excluding draughts. The 
frame does not rest directly on the underframe, 
but is separated therefrom by wooden distance 

ieces, by means of which the rumbling produced 

y the train when in motion becomes muffled 
before reaching the interior of the carriage. 

For the same purpose endeavours have been 
made to render the carriage air-tight throughout by 
lining the outer plate-casing of the carriage-frame 
with jute. 

The single coupés, as well as the doors of the 
corridor and the windows, are carefully padded, 
for the purpose of retaining heat and excluding 
draughts, the doors of the corridor being padded 
on the ‘‘ Maly ” door-proof system, which consists 
of a rubber-covered iron roller, placed between the 
door and step. The window frames are padded on 
the ‘‘ Rauscher-Schilhau” system. The carriage 
is also provided with doors at both ends, leading to 
passages padded with leather, thus facilitating a 
comfortable connection between the coupled car- 
riages. 

he first-class portion of the carriage consists of 
an entire coupé provided with six seats, and two 
semi-coupés with three seats each ; the latter coupés 
being separated from each other by a partition, 
supplied with double push-doors. The second- 
class carriage contains five complete coupés of six 
seats each ; thus the total seating accommodation 
per carriage consists of twelve first-class seats and 
thirty second-class. The total number of sleeping 
berths is represented by eight first-class and twenty 
second-class. At both ends of the carriage are 
lavatories and water-closets. With regard to other 
arrangements, it may be noted that the carriage is 
heated by steam. 

The ventilation is provided for, partly by means 
of clerestory ventilators, partly i two suction 
ventilators. The carriage is traversed by a suction 
pipe, connected by regulators with the single 
coupés; the suction ventilator commencing its 
functions on the opening of the regulator. The 
lighting is furnished by incandescent lamps, fed 
by accumulators situated in the frame beneath the 
carriage. Each frame contains eight accumulator 
batteries, each battery consisting of six elements, 
and the capacity of the entire plant amounting to 
736 ampere-hours, with a working pressure of 23 
volts. Every coupé is fitted with two lamps, 
each of 8 candle-power ; those in the corridors and 
lavatories being of 5 candle-power, and * lamps 
being also installed for use, should necess::, arise. 
The signalling apparatus of the carriage is on the 
Rayl-Prudhomme system, and is connected with 
the Hardy brake. The principal dimensions of the 
carriage are as follow: Breadth of frame, 2.95 
metres (9.67 ft.) ; distance between axles of truck, 
2.5 metres (8.20 ft.); space between centres of 
trucks, 12 metres (39.37 ft.); weight of carriage, 
exclusive of accumulators, 35 tons. 

The remaining carriages exhibited comprised the 
first and second-class carriage of the Southern 
Railway Company; a guard’s van of the Kassa- 
Oderberg Railway ; and, finally, an open coal truck 
of the Royal Hungarian State Railway. 

The guard’s van mentioned is fitted with two 
axles, and is for fast trains, its total length, inclu- 
sive of buffers, being 10.23 metres (33.56 ft.), 
distance between axles 5 metres, and net weight 
11.5 tons. It is fitted with the Westinghouse rapid 
brake, is provided with steam heating apparatus, 
and is lighted by oil-gas. 

The coal-truck has two axles, and is fitted with a 
hand-brake ; it has a total length, including buffers, 
of 7.536 metres (24.72 ft.), a distance between axles 
of 3.6 metres (11.81 ft.), a loading area of 16.38 
square metres (176.3 square feet), a net weight of 
7.04 tons, and a loading capacity of 15 tons. 

In the electric tramway truck exhibited (Figs. 63 
to 66, two-page plate) the two axles are placed 3.1 
metres (10.17 ft.) apart, for the purpose of insuring 
smooth running; the motors are elastically sus- 
pended, thus enabling the car, notwithstanding the 
extended position of its wheels, to enter the 
sharpest curves, of a minimum radius of 25 metres 
(82.0 ft.), without jolts or side swings. 





The effect of the elastic suspension of the motors 
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is that the motor which leaves its original position 
and becomes elevated on entering curves, on 
issuing therefrom invariably has the tendency, on 
account of its weight, to return to its former posi- 
tion, together with its axle. The motor is sus- 
pended from its centre of gravity by means of two 
flat iron girders on the cross-girders of the truck, 
for the sake of easing its bearings ; and, moreover, 
in such a manner that, by the insertion of four 
spiral springs, the flat iron girders are enabled to 
move in any direction. The car-springs likewise, 
for the sake of free movement, are attached by 
means of chain links to the main girders of the 
truck. The brake is so constructed that the brake- 
blocks are invariably kept at the same distance from 
the wheel rims, no matter what the position of the 
wheels may be. 

The above result was attained by the insertion 
of self-adjustable coupling-rods between the hubs 
and brake; on the latter the levers are fixed, 
and to them the brake-blocks themselves are 
attached. Consequently the blocks are constrained 
to move in the same manner as the wheels, the pos- 
sibility of the former approaching or receding from 
the latter being thereby excluded. By means of 
an adjusting nut inserted in the coupling-rod, the 
distance between the brake-block and the wheel 
rim can be reduced to such an extent as to permit 
a rapid application of the brake. 

The brake is applied in the following manner : 
The lever situated on the platform by means of 
bevel gear, turns an eccentric wheel, which is con- 
nected by a wire rope with the double-armed lever 
situated in the middle of the truck. By a side 
pressure of the platform lever, the eccentric wheel 
and, through the agency of the wire rope, the 
double-armed lever, are moved round to a certain 
angle ; the latter again, through the agency of the 
connecting-rods and chain, operates the angular 
lever of the brake-axle, on which the brake-blocks 
are applied to the wheel rims. 

The advantage obtained by the use of the eccen- 
tric wheel is, that the wire rope being caused to 
move more rapidly at the outset, the lost motion, 
due to slackness of fit, is quickly taken up. The 
tramcar truck has a total length of 8.26 metres 
(27.10 ft.), and is provided with two direct-current 
motors, type T 20 (Fig. 72) both of 25 horse-power, 
500 volts. At the firm’s works were also constructed 
the four-axled refreshment car and the steam- 
heating car, both exhibited by the Royal Hungarian 
State Railway, the construction of the former being 
similar to that of the first and second-class passenger 
carriage described above. The steam-heating car 
serves to supply the steam required for heating 
purposes in case that furnished by the locomo- 
tive should prove insufficient for heating a long 
train. 

Of the entire number of cars exhibited, the 
electric motor-car (Figs. 67 to 69, two-page plate), 
constructed by Messrs. Ganz and Co., sadeclinadin 
attracted the most attention. It was included in 
the exhibition of the ‘‘ Societa Italiana per le Strade 
Ferrate Meridionali,” and built for the electric 
main railway, now under construction on the Lecco- 
Colico-Sondrio-Chiavenna line, by the said rail- 
way company. It is four-axled, with two trucks 
on each axle being a three-phase motor of 150 
horse-power, whose rotors are situated on the 
axle of the car. Of the said motors, two, i.e., 
one on each truck, are fed directly with 3000 
volts. 

The same motors drive the car at the normal 
speed of 60 to 62 kilometres per hour (37.2 to 38.5 
miles per hour) ; the two others receive 300 volts, and 
are only switched into connection at the start and 
at half-speed, ¢.e., 30 to 31 kilometres per hour 
(18.6 to 19.26 miles per hour), being connected with 
the 3000-volt motors in the so-called cascade con- 
nection, in which the rotor windings of the high- 
tension motors are switched on to the windings of 
the 300-volt motors, enabling the number of revo- 
lutions to be reduced by one-half without loss of 
energy, the secondary portions of the low-tension 
motors being switched immediately after the start. 

In the cascade connection, which was described 
on page 380 of our last issue, each motor develops 
a tractive force of 750 kilogrammes. The length 
of the carriage, inclusive of buffers, is 19 metres 
(62.33 ft.), the net weight being 52 tons. 

The first and second-class carriage of the Southern 
Railway Company, a corridor carriage fitted with 
two axles, has a total length of 10.25 metres 
(33.63 ft.), inclusive of buffers (see Figs. 70 and 71, 
page 412), with a breadth of frame 3.08 metres 





(10.10 ft.), distance between axles 7 metres | bringing it to perfection, the firm entered into 


(22.96 ft.), and net weight of 15.4 tons. It is 


fitted with vacuum brake, steam-heating apparatus, 


signalling apparatus on the Rayl-Kohn system, | 
and oil lamps, and contains nine first and sixteen | 


second-class seats. 


In the same court were also on view the 
celebrated Ganz cast wheels which in the year 
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communication with the American, P. H. Griffin, 
of the New York Car Wheel Works, in Buffalo, 
and fitted up its wheel-casting works on the same 
system. The modern system of manufacture 
contains the following characteristics : 

1. The iron is mixed by a special process in a 
cupola furnace, a special kind of iron being em- 
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1850 created the firm’s world-wide repute. The 
wheels are in general use on all the Hungarian 
and Austrian railways, and after having undergone 
very satisfactory tests during a period of forty 
years, have obtained full recognition in several 
countries. 

According to the statistics of the Austro-German 
Railway, the security of these wheels against 
breakage is far greater than in the case of flanged 
wheels with separately fitted tyres. With a view to 
increasing the reliability of this manufacture and 





ployed which renders the wheels hard and tough 
to an extraordinary degree. 

2. The newly-cast wheels are slowly cooled 
during a period of from six to eight days, so as 
to exclude the possibility of any strain in the 
casting. 

3. The flange, being subjected to wear and tear, 
is ground off by means of corundum discs in 
special machines. . 

4. In course of manufacture, a whole series of 
chemical and physical tests are applied for deter- 
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mining the quality of material to be employed, the 
proper composition of the iron and the firmness 
and durability of the finished wheels. 

The following advantages are claimed for the 
above method of wheel construction : 

1, The strength of the wheels is very great. 

2. As a result of the slow-cooling process, the 
wheels are free of flaws, their working security 
being thereby considerably increased, and the frac- 
tures formerly occurring excluded. 

3. The grinding process removes all unevenness 
from the running surfaces which might contribute 
to greater wear and tear, thus prolonging the life of 
the wheels. 

4, The grinding process also brings to light the 
existence of defects in casting. 

5. The special kinds of iron employed enables 
such a compound to be made that the wheels can 
be furnished with a rim double the thickness of that 
permitted by the old process. 

6. Consequently, the rim can be made so thick as 
to enable the worn wheels to be reformed in 
working order by a renewal of the grinding 
process. 

These wheels are peculiarly adapted to electric 
tramways ; it is to be noted that the running sur- 
faces and flanges are very severely tried on railways 
with electric motors; consequently, to meet the 
extraordinary wear and tear, the cast on wheels 
are provided with running surfaces of special 
hardness, and a hardened flange. They have 
proved very serviceable on railways and cars of 
every kind, even on mountain railways, where they 
run under brakes for a considerable time in the 
most unfavourable circumstances, 





AGRICULTURAL DISTILLING APPARATUS. 

A CONSIDERABLE agricultural industry is being deve- 
loped in France, and a corresponding industry among 
the makers of distilling apparatus, in relation to the 
utilisation of beetroots by the grower, instead of at 
large central installations. Several examples of such 
apparatus were shown at Paris last year, one of the 
most important being that of MM. Guillaume, Egrot, 
and Grangé. We illustrate on page 401 sections 
of their plant, adapted to deal with 10 tons of 
roots per day, or—reckoning 100 working days in a 
season—with a total crop of 1000 tons. It is claimed 
that this can be done with unskilled labour, and with 
a moderate outlay in fuel. Assuming that the con- 
sumption is as stated above—1000 tons—1500 such 
distilleries would use up 14 million tons of roots, 
Taking a yield of 6 litres (1.3 gallons) of alcohol at 
100 deg. per 100 kilogrammes (220 Ib.) of roots, there 
would be an annual production of 90 million litres of 
spirit, an estimate which does not appear exaggerated. 

he following is a description of the Guillaume-Egrot 
installation : 

1, Motive Power.—A steam boiler with 160 square 
feet heating surface with feed pump and auxiliary 
Giffard injector; a steam engine of five effective 
horse-power of the simplest type. 

2. Cleansing the Beetroots.—A special washing appa- 
ratus with efficient means for removing stones, an 
provided with rack elevators. 

3. Juice Hxtraction.—A fine cutting root-cutter, 
with charging hopper ; a trough distributing the slices 
to the diffusers; a battery of diffusers (Guillaume, 
Egrot, and Grangé system), comprising three diffusers 
each of a capacity of 10 hectolitres (220 gallons) ; two 
measuring vessels, each of 126 litres (28 gallons) capa- 
city, for the macerated roots; a reservoir placed 
underneath the two vessels; one wagon with double 

rforated bottom, into which the whole contents of a 

iffuser can be emptied. 

4. Sterilisation of the Juice.—A steriliser with heat 
recuperator and aeration of the juice with sterilised 
air; the apparatus operates automatically, and as a 
continuation of the latter, a tubular cooler with re- 
movable tubes. 

5. Fermentation.—A small copper vat for pure 
yeast, tinned inside, provided with heating apparatus, 
sterilising, aeration with sterilised air, temperature 
control, &c., for the culture cf pure yeast; a main 
fermenting closed aseptic vat with adjustable level 
and conical bottoms from which the juice can be with- 
drawn at three different levels—from the top, the 
middle, and through the bottom ; feed of sterilised air 
and of steam, thermometers, perforated jacket for cool- 
ing the walls (system Guillaume, Egrot, and Grangé), 
having a useful capacity of 100 hectolitres (2200 
aera three small open vats, also with conical 

ttoms for receiving the liquor from the fermenting 
vat, each of a capacity of 35 or 40 hectolitres (800 or 
900 gallons). 

6. Distillation and Rectification.—One direct-acting 
rectifying still, with accessories, such as regulators, 
heat recuperators, condenser, cooler, receiver, &c., for 
the production of spirit finished in one operation. 


d | of the vertical cylinder of the steriliser. 





7. Pumps.—One water pump lifting 40 hectolitres 


(900 gallons) of water per hour; one residue pump ; | ag 


one diffuser pump; one pump to deliver the juice to 
the steriliser ; one fermented liquor pump; one pump 
for air sterilisation ; and one small air pump for rais- 
ing the acid. 

8. Tanks.—One wooden tank to receive the dif- 
fuser residue; one similar tank for the diffuser 
juice; one wooden tank for the fermented liquor 
ready for distillation; one zinc water cistern; one 
feed-water tank receiving the condensed water ; one 
emall acid tank. 

9. Steriliser and Compressor.—One air steriliser ; 
one sterilised air compressor; ,one recipient for the 
sterilised compressed air. 

10. Spirit Storage.—Two small tasting vessels for 
examining the product of each charge; two cisterns 
for the flavour spirit ; one cistern for the poor spirit 
to be methylated ; one ordinary cask for storing oil. 

The various processes followed in operating the plant 
are described below : 

1. Washing the Roots,—The roots are washed in a 
basin 6 ft. 6 in. long and 3 ft. 3 in. in diameter, 
divided into three compartments. In the first two 
divisions the earth is washed off, the operation being 
completed in the third, and the stones are removed. 
The roots are then fed into a trough, and fall into 
baskets, in which they are taken up to the cutters. 

2. Cutting, Extraction of the Juice.—The root-cutters 
are of sufficient capacity to deal with 30 or 35 tons of 
roots in 24 hours, if worked without interruption. 
Preferably charges for one diffuser, that is about 
half a ton, are dealt with ata time. The slices fall 
into a revolving trough, which feeds the diffusers in 
turn. 

3. Diffusion Battery.—The simplified diffuser battery 
of Guillaume, Egrot, and Grangé, comprises three 
vertical diffusers, each of a capacity of 10 hectolitres 
(220 a. These diffusers are slightly truncated 
(see illustration), and are narrowest at the top; their 
mean diameter is 24 in., and their height 13 f., more 
than three-fourths being useful. They are emptied 
from below by a door controlled by the man in charge 
of the battery. Each of the air cocks in the top of 
the diffuser communicates with a funnel connected with 
the intermediate vat, which is placed at a little lower 
level, in order that the small quantity of juice which 
passes out with the air may by itself be diverted into 
it. These air cocks remain partly open to permit 
escape of any gases that might be liberated during 
diffusion. 

4. The Acid.—For raising the acid required for 
diffusion, a small air-pump of the cyclist pneumatic 
type is used. With this pump the man attendin 
the diffusers operates an injector placed on the groun 
floor, and of sufficient capacity to deal with the con- 
tents of one charge. In this way the necessary 
amount of acid is raised for each diffuser ; the pum 
is worked for ten minutes every hour. The aci 
flows into a graduated glass cylinder, resting on a 
small lead-covered table. 

5. Sterilisation.—A pump raises the juice from the 
tank, underneath the measuring vats, to the steriliser, 
at a speed of 6 ft. to 10 ft. per second. This pipe or 
worm is placed at the bottom of a vertical cylinder 
which contains the sterilised juice to be cooled. The 
height of the worm (see illustration) is a third or half 
The worm 
is then continued in a vertical pipe of the same sec- 
tion to the bottom of a vat placed within the upper 
part of the cylinder. This vat contains a steam heat- 
ing coil and a device for aeration with sterilised air. 
The juice arrives from the worm through the bottom 
of the vat, as explained ; it is heated to boiling point 
by the steam coil, and overflows the edge of the vat 
into the cylinder down which it descends. As there 
is no coil just below the vat, the hot juice cannot be 
cooled by giving its heat to the inflowing juice ; it 
will therefore keep the high temperature to which it 
has been heated. When it reaches the lower portion 
of the cylinder, where the worm is placed, it will, in 
descending, impart its heat to the inflowing liquid, 
and by the time it has reached the bottom of the cylin- 
der it will have parted with all its excess of heat, 
within a few degrees. The duration of the stationary 
thermal period of this circulation, during which the 
hot juice undergoes no cooling, varies with the kind of 
must treated—between half-an-hour and an hour, for 
example. This stationary period facilitates the com- 
mencement of the inversion of the crystallisable sugar, 
and thus assists the work of the ferments. 

It will be noticed that with this arrangement the 
temperature changes, work suitably with changes in 
the density of the mash ; the juice should be heated as 
it rises, and be cooled as it descends. Leaving the 
bottom of the steriliser, the juice enters the top of a 
vertical water cooler. This cooler is tubular, and the 
tubes are removable. It is comparatively high and 
narrow (see illustration). The juice descends while 
the water ascends in between the tubes. The joints 
at the top and bottom of this cooler are easily dis- 
connected, so that the apparatus can be cleaned with 
ease. When leaving the cooler the juice is once more 





aerated by the injection of sterilised air ; this aeration 


ain favours the fermentation. The surfaces which 
permit of the heat recovery in the steriliser and the 
subsequent cooling in the refrigerator are made amply 
large. 

6. Continuous Aseptic Fermentation with Pure Yeast. 
—The fermentation is effected by means of pure yeast 
in an apparatus which comprises two parts. A 
small yeast vat, of a capacity of from 45 to 66 gallons, 
made of copper, tinned inside, for the revival and 
culture of the yeast. This vat is sterilised by means 
of steam, and provided with an aerating device. The 
most suitable temperature can easily be maintained and 
the fermentation controlled. After sterilisation, the 
liquid is cooled by letting water drip down the outer 
walls, while the sterilising steam is admitted. The 
simultaneous feed of sterilised air and of water are regu- 
lated at will. The principal fermentation takes place 
in the large aseptic vat, which is closed and fitted 
with a conical bottom, in which the sediment collects 
to be withdrawn with the juice. It is charged with 
the whole juice of the diffusers, previously sterilised, 
and then cooled to a suitable temperature. The 
large vat is provided with means for admitting steam 
| sterilised air, and for controlling the temperature 
and the progress of the fermentation. 

At the commencement of the process the vat is 
completely sterilised by means of steam before the 
yeast is admitted from the small vat above it. The 
mash is then allowed to enter, and the fermentation 
to begin. The density of the liquid will diminish, 
and the fermentation is controlled by watching the 
changes in the density. When the proper density 
has been attained, the sterilised mash is admitted at a 
constant rate. The fermentation vat in its turn 
charges three smaller vats, placed at a little lower 
level, of about half the height of the principal vat ; 
in these vessels the fermentation decreases, and the 
liquor passes into the still. Communication between 
the principal and accessory vats is threefold: from 
the top of the liquid, from the centre, and through 
the bottom. The level of the liquid in the principal 
vat can be varied at will with the aid of these three 
vessels, and the fermentation regulated by maintain- 
ing the proper density. If the density diminishes 
too quickly, the fermentation is proceeding at too 
rapid a rate, and the mass of ferment present is too 
large. To remedy this, the level of the mash in the 
principal vat is lowered by increasing the opening of 
the outlet to the accessory vessels. If, on the other 
hand, the density is too high, the outlet cock is turned 
the — way, so that the level in the principal 
vat will rise. 

7. Direct Rectifying Still.—The fermented liquor 

sses into the rectifiers. The still column proper, 

owever, is of a special patented construction of 
Guillaume’s known as ‘‘inobstructible” (Figs. 2, 3, 
and 4). The bottom of the a forms a con- 
tinuous inclined gutter of uniform section and slope, 
in which the liquor circulates at a uniform hydraulic 

ressure without loss of material or interruption. 

he liquor arrives at the top of this inclined 
gutter, and the lees are drawn off below, the outlet 
being controlled by a regulator. The heater steam 
enters at the bottom of the column and passes upward 
from chamber to chamber through the partitions, the 
lower edge of which dips into the liquor which the 
steam agitates, and arrives — the upper portion 
of the column which is closed. The alcoholic vapours 
then pass into the low heater, if ordinary liquor is to 
be produced ; or into the rectifying column if a recti- 
fied product is desired. There is only one principal 
joint between the top and bottom of this column. 
The use of these ‘ inobstructible ” columns is claimed 
to be particularly advantageous in the case of thick 
musts of — grain, &c. But these columns offer 
appreciable advantages for distilling clear musts, on 
account of the simplicity of their construction, small 
height, and easy arrangement. 








AGRICULTURAL Encrnes.—The value of the agricultural 
engines exported from the United Kingdom in February 
was 31,020/., as compared with 44,160/. in February, 1900, 
and 46,396/. in February, 1899. In the two months endip 
February 28 this year A gee engines were exporte 
to the value of 76,508/., as compared with 82,472/. in 
February, 1900, and 84,5697, in February, 1899. In these 
totals European countries figured for 52,671/., 56,950/., 
and 59,4597. respectively. The cipal exports in 
rnd directions were made to South America and Aus- 
tralasia. 





Lincotn Wagon anv Enaing Company, LimiTep.— 
At the annual meeting of the Lincoln Wagon and Engine 
Company, Limited, on Friday, Mr. H. Newsum, the 
chairman, said the past year been an exceedingly 
satisfactory one. At present, however, there was a droop- 
ing of prices. The report and balance-sheet showed an 
available balance of 10,968/., and the directors recom- 
mended a dividend of 7 per cent., making 10 per cent. 
for the year, and a bonus of 2 per cent., carrying 5000/. 
to the reserve fund, and leaving 568/. to be carried to the 
current account. The report and recommendation were 
adopted. 
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POLYPHASE SUBSTATION MACHINERY.* 
By A. C. Eporatt, Member. 
(Concluded from page 391.) 

A worn or two may be said here rding the overload 
capacity of the three classes of substation 7 
With motor generator substations, what may be termed 
the permanent overload capacity depends only on the 
direct-current machines, that is to say, it will be in general 


about 20 per cent. for two hours, the position of the | }, 


brushes on the direct-current machines remaining un- 
altered. With rotary converters the corresponding over- 
load capacity is of course greater, and in practice is deter- 
mined, as a rule, by the commutator heating. The com- 
mutators of rotary converters invariably have peripheral 
speeds bordering upon the upper limit of good practice— 
say 3000 ft. per minute—consequently an overload of 
about 30 to 40 per cent. for two hours is about as much as 
can be furnished without overheating the commutators, 
Tf it were not for this, and provided the field system was 
well over-excited, the overload capacity could be safely 
taken to be 50 to 60 per cent. for the time stated ; it would 
be determined by the permissible safe temperature rise of 
the armature coils and step-down transformers. Ib is 
hereby assumed that these latter are artificially cooled by 
means of cooling pipes in the oil, or by forced draught, the 
normal temperature rise being 35 deg. Cent., conforming 
in these respects to good modern practice. 

What has been called the ‘‘ permanent overload capa- 
city” above is, however, really of minor importance in 
practice, for the plant would not be subjected to such 
treatment, except when being taken over, or when a 
breakdown occurs. The important point, particularly 
with substations feeding tramway or railway systems, 
is the momentary overload capacity, that is to say, 
the effect of short circuits of brief duration has to be 
considered. Ue ee, 

Regarding this point, it may be at once stated that the 
three classes of equipment are perfectly satisfactory, and 
moreover, from this point of view, there is but little to 
choose between them. Well-designed asynchronous and 
synchronous motors and rotary converters fed from a 
well-designed power station will all stand overloads of 
100 per cent. for a few seconds without falling out of step, 
the two classes of synchronous machines behaving in a 
very similar manner to the asynchronous machines. This 
is about the safe limit of overload capacity for standard 
machinery—the short circuit, or whatever it may be, 
causing the momentary overload is naturally unexpected, 
and consequently the plant as a rule cannot be stiffened 
up by field regulation, to stand more, or to stand this 
amount for a longer period, with safety. It does not 
follow that the machines will drop out of step, although 
asynchronous motor generators designed for high efficiency 
would probably pull up; the synchronous motors or 
rotaries would generally become unstable in their running, 
and start hunting. 

With regard to the falling out of step of synchronous 
machinery, it may be observed here that once this happens 
the inherent tendency of a machine to pull itself in again 
is determined by the torque it can exert in a very short 
time, namely, half a cycle ; consequently, if there is any 
load on the machine, it must necessarily pull up. 

Should a momentary short circuit pull out the circuit 

breakers in the power station, or otherwise break the 
circuit on the alternating current side of the converting 
machinery, it is always necessary to give the substations 
time to shut themselves down, rather than immediately 
replace the circuit breakers, while the converting machines 
are still turning. Under these latter circumstances even 
induction motors will not run up to speed, while the 
synchronous machinery forms simply a pulsating short 
circuit across the mains, a synchronous motor or rotary 
acting alternately as motor and generator relative to the 
transmission lines, and gradually pulling up, Before this 
happens the circuit breakers wil be out again; apart 
from this it would in general be impossible to keep in the 
circuit breakers on the direct-current sides of the con- 
verters. 
_ One of the most important questions to be considered 
in connection with the design and operation of a syn- 
chronous substation equipment is that of parallel running. 
The converting machines have not only to run perfectly 
in parallel with one another, but the various substations 
have to run perfectly in parallel with one another, and 
with the power station also. In most modern installa- 
tions this requirement has been easily attained, but in 
others great difficulties have arisen, and have had to be 
got over at great cost before satisfactory working over 
the whole System was attained. Ib is, ‘aecekene, of in- 
terest to discuss as briefly as possible the leading features 
of the question. 

With a rotary converter substation, for instance, unless 
every detail of the system is thoroughly well designed, 
from the engines in the power station to the rotaries 
themselves, there will be trouble with regard to the 
parallel running of the machines—that is to say, they 
will hunt. The term hunting, as applied to synchronous 
machinery of this character, means that while running at 
synchronous speed (as measured by a tachometer), the ma- 
chines oscillate between themselves—that is, during a re- 
Volution they increase and decrease their angular velocity 
above the mean velocity, corresponding to exact syn- 
chronism, causing the armatures to swing backwards and 
forwards from a fixed point (in a precisely similar manner 
to the swing of a pendulum) while still beoging in step. 
The effect of this is to cause the pressure on each side of 
the rotary to fluctuate more or less badly, so that work- 
ing at constant pressure on the direct-current sides be- 
comes impossible. Once a rotary has started hunting, 





unless the small oscillations are immediately checked, 


they will invariably continue to increase in amplitude 
until the armature swings over and loses synchronism. 

The running performance of synchronous (motor) 
machinery depends so much upon the variations in 
the velocity of the power-house engines during a revolu- 
tion, and upon the oscillations set up by the engine 
governors, &c., that if these variations or oscillations 
exceed certain well-defined limits it becomes impossible 
to operate the substations successfully. That this must 
@ so becomes clear when it is considered that every 
variation in the supply frequency (during an engine re- 
volution) has to be taken up by the substation machines 
against their own momentum, with the result that if the 
armatures get accelerated or retarded to any extent from 
this cause, hunting is bound to occur, and operation of 
the plant becomes impossible until the engines are work- 
ing properly. This is a case in which the hunting of 
the converters is due to a well-defined cause outside the 
machines themselves. 

But although hunting may be sometimes caused in this 
way, the speed variations in the engines are by no means 
@ necessary accompaniment to it, for it may be started in 
a variety of — (of which engine pulsation is one), and 
then increased by the action of the machines themselves. 
This latter case—that of hunting on the part of the 
rotaries when the power-house engines are entirely suit- 
able—is of considerable interest. 

A aos Sy apa ey of what happens in this case is 
as follows: Let a slight oscillation be set up between the 
machines, by any little thing that may occur with the 
most perfectly a plant it Ph epg to have, such 
as a sudden large change in the load, a short circuit, or 
faulty setting of the brushes on one machine, or an engine 
hunting in the power station (due to a small mishap, 
&c.). This slight oscillation is accompanied by a weaken- 
ing and distortion of the field flux of the converter. The 
mere fact of there being an oscillation implies field dis- 
tortion, for a fixed point on the armature during theswing 
is either a little ahead of or a little behind the true 

ition (corresponding to exact synchronism) it should 

ave at this instant. This means that the machine is 
acting either as a generator or motor taking either a lead- 
ing or a lagging current from the lines, and shifting the 
diminished field flux to one or other of the pole horns. 
The armature will now try to follow this change of 
field configuration, taking a large current in the reverse 
direction in order to do so. But this change of current im- 
apm | distorts the field flux in the opposite direction 
to a much larger extent, and the armature again tries to 
swing to the new position, Thus each oscillation of 
the armature gets larger and larger, and the field dis- 
tortion is greater and greater, until finally the flux from 
the poles gets swept nearly entirely away from the pole 
faces to the pole horns and gaps between them, the 
machine eventually swinging out of synchronism. During 
these oscillations the converter is acting alternately as 
generator or motor, giving up to, or receiving power 
from, the other converters in parallel with it, giving 
them in this way alternately a push and a pull at the 
wrong times, causing them to start hunting also. The 
combined effect of the various machines in parallel is to 
increase the hunting originally set up, and if other sub- 
stations are in parallel the oscillations may also be taken 
up by the machines in these, the combined effect perhaps 
even reacting on the generators in the power station, 
causing them to start oscillating also. Iv is thus ob- 
viously necessary to provide means of checking the oscil- 
lations while they are still small, otherwise they will 
get out of control and spread over the whole system. 
The sparking and flashing over which frequently 
takes place at the commutators of rotary converters when 
hunting is directly due to the pulsation of energy, and to 
the field distortion and fluctuation, for good commutation 
under these conditions naturally becomesimpossible. The 
distortion of the field is really the root of the whole 
matter, and if this is prevented or reduced to a minimum, 
hunting cannot occur. 
That the whole magnetic system of a rotary converter 
that is hunting is in a very disturbed state is made 
readily apparent during working. For instance, a spanner 
held in the hand between two field poles is strongly 
attracted and repelled. Asa matter of fact, even when 
the machines are working ee there is a certain 
amount of field pulsation, it being sometimes easily pos- 
sible to estimate the speed of the power-house engines 
from the small quick movement of the pointer of the field 
ampere meter. 
There are certain conditions of working which tend 
to cause hunting, or which make hunting worse should 
it be seb up. An example of the former is differ- 
ence in the form of the electromotive force waves of 
generators and rotaries, which is in itself sufficient in 
some cases to start hunting; but such differences are, 
as a rule, not sufficient to give rise to serious trouble. 
On the other hand, machines with strong armature re- 
action, or working much under excited, are more liable 
to hunt than those with strong fields, because the magnetic 
flux is more readily distorted. For this latter reason it 
follows that over-excitation of the rotaries is a condition 
favourable to good operation. Again, the momentum of 
the converters should be kept as low as possible, for this 
apparently indirectly assists hunting, and in any case 
impairs the action of any device that may be used for 
damping the oscillations in their early stages. Some 
engineers state that hunting on the part of the sub- 
station plant is increased by the impedence of the lines, 
but the author has not as yet found this, and considers 
that a moderate amount of self-induction in the lines is 
directly beneficial. Capacity in the feeders, on the other 
hand, does appear to have some influence. In practice, 
however, it is generally difficult to separate the causes 


will generally be found to lie with the engines, and when 
this is removed, or when the effects of field distortion 
set up by it are neutralised, the troubles generally dis- 
ap 

ynchronous motor generators are far less likely to 
hunt (with a given generating b ay and transmission 
system) than rotary converters. This-is because there is 
considerable armature reaction in the synchronous 
motors, which tends to damp the pulsations in the arma- 
ture current should hunting be set up, and also because 
the field system is fed at a steady pressure, which is 
totally independent of the pressure at the ends of the 
feeders. But with unsuitable engines synchronous 
motors will hunt badly, the pressure on the direct-current 
side apn ag mere 3 unaffected thereby, which is a point 
to be noted. The characteristic pulsations in the feeder 
pressure, will, of course, occur to just the same extent as 
with rotary converters. 

From what has been said above, it will be seen that to 
insure the perfectly satisfactory operation of synchronous 
substation machinery, two points must be attended to. 
The first is to take great care with the selection and 
operation of the generating and substation plant, parti- 
cularly the former, so that the tendency to set up hunting 
will be as small as possible ; and the second is to provide 
means for getting rid of the hunting—that is, damp the 
armature oscillations in their earlier stages—should it be 
set up. 

Some considerations scan, Be the design of the gene- 
rating plant will be given later, while regarding the 
means for damping the oscillations, a few remarks ma 
be made here. As these oscillations are actual apeed 
variations, it is evident that it might be possible to 
reduce them considerably by mechanical means, but the 
cost of devices for this purpose would be out of the 

uestion, to say nothing of other objectionable features. 

n the other hand, the oscillations are accompanied by, 
and intimately connected with, the field distortion as 
described above, and consequently, if this distortion could 
be done away with, hunting would be prevented. Hap- 
pily, very simple and effective means are available for 
suppressing the distortion of the field flux. All that has 
to be done is to fit the synchronous motors or rotary con- 
verters with ‘‘ damping coils.” This device, which is one 
of the many excellent ideas in polyphase working which 
have reached this country from the Continent vid. the 
States, is of the greatest value in such cases, and rarely 
fails to stop the worst cases of hunting. All that has to 
be done is to bridge the poles of the synchronous 
motors or rotaries from horn to horn by copper plates or 
stri These will have the effect of wiping out the dis- 
tortion of the main magnetic flux, and therefore damping 
the armature oscillations, by reason of the eddy currents 

roduced in them by the flux due to the large leading and 
lagging armature currents—that is to say, as soon as the 
armature of the rotary or synchronous motor starts swing- 
ing, accompanied by the field distortion described above, 
the opposing flux produced by the eddy currents in tlie 
copper strips blows it away from between the pole-horns, 
and the oscillations are thus damped out magnetically 
directly they commence to form. It will be observed 
that the damping coils produce their effect just where it 
is wanted, namely, between the pule-horns. Ib is rela- 
tively of little use to put damping coils round the pole- 
pieces. 

The dimensions of the copper strips connecting the 

les of the motor or ro can varied within wide 

imits without making much difference to the damping 
action. The losses in them with actual rotary converters 
are found to vary from 0.5 to15 per cent. of the output 
of the machine, depending upon circumstances. An idea 
of the actual dimensions of damping coils used in practice 
is given by Fig. 9, 404, which illustrates the bronze 
damping coils, combined with the outside cheeks of the 
field bobbins, for the synchronous motor of the 500-kilowatt 
two-phase motor generator shown in Figs. 10, 11, and 12, 
pages 404 and 405. The damping strips bridging the pole- 
orns of the rotating magnet wheel are cutaway centrally, 
partly because the centre portion is nob very effective, but 
principally in order to prevent the ventilation of the 
magnet wheel and armature being impaired. 
As rotary converters will hunt upon slight provocation, 
such machines should always be fitted with damping coils, 
whatever the nature of the engines. They need only 
used with synchronous motor generators when the power 
station engines are badly designed, unless lighting is done 
from the same feeders. In this case it will generally pay 
to use them. With water-power plants they are gene- 
rally unnecessary for either class of plant. On the other 
hand, if the engines are very bad they should be used on 
the generator field poles as well, where they will have a 
precisely similar effect (for the case is si ), and will 
reduce the synchronising current between the generators 
practically to zero. : fee 
One result of hunting in the substations is that the 
current in the cn gg feeders pulsates. As a matter 
of fact, in accordance with what has already been said 
above, these pulsations occur to a certain extent even 
when hunting is absent, for they are due to the inherent 
properties of the machines. The pulsation of current in 
the feeders, accompanied as it is by corresponding pul- 
sations in the pressure, become highly inconvenient if 
lighting has to be done directly from the feeders in ques- 
tion. e case might arise, for instance, with a trans- 
mission and distribution by three-phase.currents for 
lighting and power, combined with a direct-current dis- 
tribution from substations for the tramways. The 
remedy, first put actually into practice by Mr. Kolben in 
connection with the electricity supply for the town of 
Prague, is to insert choking coils in the high-pressure 
substation feeders, these being of the gh oe type, 
with common core for three-phase working. The output 
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about 3 per cent. of the maximum power absorbed by the | arein circuit. When the coils are in use, the synchronising 
synchronous machinery connected to it. Thus in Prague, | current between the two synchronous motors of 650 brake 
for instance, in one case a 900-kilowatt substation (with 450 | horse-power is 8 to 10 amperes, with an input of 60 amperes, 
kilowatts in reserve) is connected by a three-core cable to | and 5 to 10 amperes at full load (100 amperes), but when 
the power-house three-quarters of a mile away, a three- | they are cut out the motor synchronising currents are 
phase choking coil of 25 kilowatts, having an air-gap | more than double. : 

adjustable (by packing pieces) to about 0.375 in., being in| At another substation 2} miles from the power station, 
series with it. The principal dimensions of this coil are | having a smaller equipment, namely, two 180-kilowatt 
given in Figs. 13 and 14. The fluctuation in the pressure | synchronous motor generators (one as reserve), there is 
at the substation end of the feeder when working under | no synchronising current at all between the 260 horse- 
the worst conditions (no load) is about 3 per cent. with the power motors as long as the choking coils are in circuit. 
coils cut out, and nothing that can be detected when they | The current in this feeder when the sets are well loaded 
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is as steady as it would be if asynchronous motors were 
in use. 

The use of choking coils in the substation feeders has 
proved to be of the greatest value in Prague, because all 
the lighting and motor work isdone from the same three- 
gp mains, the direct-current substations serving only 
or the tramways. The pressure variation at the 900- 
kilowatt substation, that 1s, on the terminals of the 650 
brake horse-power motors, only varies between 2900 and 
2980 volts, and does not change with the load, because 
the synchronising currents of the motors do not alter 
appreciably with the load ; the excitations of the motors 
are hardly altered, being 62 amperes at no load, and 
65 to 70 amperes at full load, the latter figure being 
attained when heavy momentary overloads are expected, 
such = at holiday times, when extra car services are 
run, &c. 

The town of Prague (250,000 inhabitants) has one of the 

t combined services in Europe. The whole of the very 
exténded lighting, power, and tramway service is carried 
out from a single power station of 15,000 horse-power 








ultimate capacity, 5000 horse-power being now at work. 
There are about 26,000 eight candle-power lamps at pre- 








sent connected serge | to the three-phase mains, as well 
as 400 kilowatts of public lighting and many induction 
motors, including several of 100 brake horse-power ; about 
160 American-type cars are supplied from the substations 
at 550 volts, the average output for traction being about 
1300 kilowatts at the present time. Every consumer 
having more than sixteen 8 candle-power lamps connec 
up, has the three conductors taken to his premises ; three- 
ase transformers in street boxes are in all cases. 
The declared pressure is 120 volts at 50 cycles, and the 
minimum and maximum pressures any consumer gets 
at any time of the day are 118.5 volts and 123 volts 
respectively. : oe 
he electric lighting, power, and traction services in 
Prague form a combined municipal undertaking of 
assured financial success, although but recently set to 
work, The transmission and distribution is carried out 
with three-phase currents throughout, with perfect 
success, balancing troubles (so much feared in this 
country by those unacquainted with the practical working 
of three-phase anther being entirely unknown. 
Great care has been taken by Mr. Kolben with regard 
to the design of the power-station engines at Prague, as 





the successful operation of such a combined system 
depends first of all _— their good qualities. With 
to governing, they are een Seen while 
the speed variation in one revolution (that is to say, 'the 
total variation, above and below the mean speed) does 
not exceed 1 in 250; the engines are of the triple-expan- 
sion horizontal two-crank type, rated at 1000 brake 
horse-power at 90 revolutions per minute, the flywheel 
effect* being 12,700 foot?-tons, in order to attain this. 

The use of choking coils in the substation feeders may, 
perhaps, be thought objectionable, on account of the 
increased losses and pressure drop brought about by their 
use, but a little reflection will make it evident that this 
disadvantage is but trifling, and far more than counter- 
balanced by the advantage of Suing away with all pulsa- 
tions in the pressure. The full-load loss in a large choking 
coil is not more than about 3 per cent., and the inductive 
drop under usual working conditions, say 4 per cent. 
With the above-mentioned 25-kilowatt choking coils, the 
full-load loss is only 800 watts, and the pressure drop 
60 volts (assuming the motors to be working at minimum 
excitation), and consequently their influence in impairing 
the efficiency or tion of the system is insignificant. 
Naturally, it is far better to place the 
outside the generators than to design the 
reaction and consequent drop, 

From what has been said above, it will be readily seen 
that if rotary converter or synchronous motor generator 
substations have to be supplied from a steam-driven 
power station, very great care must be taken to prevent 
oscillations in the relative motions of the generators 
running in parallel, with the consequent interchange of 
syochronising currents. These oscillations can be started 
by the natural variations in the turning moment during 
the revolution, or by the after-effects of a bad parallel, 
or short circuit, &c., and are assisted by field distortion, 
by insufficient armature impedance, by ae 

vernors, by very heavy magnet wheels, and, of course, 

y faulty design, such as short connecting-rods, defective 
steam distribution, want of balance, &c. Given well- 
designed engines, it will generally be found that the 
trouble, when it is present, is due entirely to the gover- 
nors, assisted by the momentum of the magnet wheels 
and by the attempts of the generators themselves to 
attain their proper enya relations ; the cure for it con- 
sists in —— the governors in such a manner that 
they are absolutely unresponsive to very quick variations 
in the speed. 

The reason is probably as follows: If the governors are 
extremely sensitive, they will endeavour to ae 
for the unavoidable momentary speed variations due, for 
instance, to the steam impulses ; as the speed increases 
during the impulses, the cut-off will be earlier, while as 
the speed falls between the impulses the cut-off will be 
later. But the governor will overdo this, as is well 
known; it admits, for instance, more steam than is 
wanted to bring up the speed, causing the engine to 
accelerate, and vice versd—and in this matter it is helped 
by the momentum of the et wheels. What appears 
to happen is that a emall relative oscillation of the re- 
volving magnet wheels is started from unavoidable causes 
—that is, it is brought about by variations in the turning 
moment—which would, under ordinary circumstances, 
be completely taken care of by the momentum of the 
magnet wheels. Owing, however, to the sensitive 
governors of the engines in lel, the oscillation is 
not only kept going, but is actually increased by the 
lag of the governors in conjunction with the action of the 

riodic puffs of steam admitted to the engine cylinders 
y them. Of course, these oscillations of the moving 
parts of the generators cause phase displacements be- 
tween the respective electromotive force waves, which 
may be sufficiently large to cause the machines to become 
unstable. In any case, large synchronising currents will 
pass between the machines, and the oscillations re- 
appear in the substations, starting hunting of the motors 
or rotaries, as above described. 
It is found in practice that the amount of the relative 
motions of the generators can be reduced to — 
nothing if the governors can be prevented from respond- 
ing to slight quick changes in the speed, and this, of 
course, is a matter of suitable governor dashpots. Hach 
engine governor should be fitted with a dashpot of such a 
nature that no alteration will be made in the engine cut- 
off, unless the force oe on the governor is continued. 
Obviously the worst dashpot to use is an air dashpot, 
and the best a modified form of grease dashpot ; on the 
other hand, if very thick grease is , in order to pre- 
vent the governor taking notice of short, sudden speed 
variations, the governor may be rendered so very slug- 
gish that it becomes insensitive to speed variations of a 

rmanent nature, causing objectionable variations in the 
requency. It would certainly appear that something 
more than an ordinary dashpot is required, and that 
these necessary fittings for the governors of large slow- 
speed engines might be profitably designed in accord- 


uired reactance 
tter with large 


ted | ance with the requirements for perfect parallel running 


of the generators. It isa point that does not appear to 
be as well ised as it should be. ‘ 

The fitting of special dashpots to the engine governors 
reduces the swings of the generator magnet wheels to 
zero, or practically so, by preventing the admission of 
steam is the expansion valves during the periods of 
swing. It might yppen, however, that the remedy in a 
particular case could not be applied for special reasons, 
and in this case the only remaining way of decreasing 
the amplitude of the oscillations would be to use damping 





* By ‘flywheel effect” is to be understood the true 
flywheel effect (not the kinetic energy of the rotating 
magnet wheel), namely, W x D, where W = the weight 
of the wheel in tons, and mean diameter of the 





flying masses in feet. 
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coils between the field-poles of the generators. The 
oscillations causing the phase-differences between the 
electromotive force waves of the various machines are 
accompanied by field distortion, just as described in 
connection with the substation machinery, and con- 
sequently they can be damped out in theirearly stages by 
the same means. On very ~— slow-speed generating 
sets it is quite certain that it will pay to use such damp- 
ing coils on the generators; they p Bac be applied as 
shown in Fig. 9 or in a similar way. 

On account of the bending of the shafts, it is of import- 
ance with machines of very large size to arrange the gene- 
rators in such a manner that they are unaffected thereby. 
Experience with such machines m Bono that no matter what 
size the shaft is made, the arrangement of the generators 
outside the engines is not so on | from the point of view 
of parallel running as that of putting the generators be- 
tween the cranks, arranging the cylinders (if necessary) 
tandem fashion in order to allow of this being done. The 
two cranks should preferably be set at an angle of 180 deg. 
to one another. 

With regard to the governing of the engines driving the 
power station generators, in order to be able to distribute 
the load properly, this should not be too close. It is in 
general quite sufficient if the speed does not rise more 
than 2 per cent. when the load is decreased suddenly 
from full load to half load, or from half load to no load, 
and vice versd. Of course, this change of speed must not 

accompanied by the slightest hunting or irregularity, 
and the governors must control the engines caetosily 


| the amount of the maximum “‘ cyclic irregularity,” so that 
the amount by which the two electromotive force waves 
|are out of phase depends upon twice this—that is, it de- 
| pends upon the total amount of variation in this case ; 
| the synchronising current will be proportional naturally 
| to the sine of this total angle of phase displacement—in 
the case taken above, to sine 4 deg. 

In accordance with what has been said before, the 
variation in angular velocity during a revolution should 
be kept within the permissible limits with the minimum 
weight of magnet wheel ; that is to say, the desired result 
should be attained rather by careful design of the engines 
than by very large flywheel effects. If this point be 
attended to, if the governor dashpots are suitably designed, 
and if the pressure regulation of the generators is not too 
close, there will be no trouble from hunting, either in the 
power-station or in the distant substations. 

These remarks regarding the governing, speed varia- 
tion, &c., of engines for power work can be concluded 
with the illustrations given in Fig. 16. The ‘‘tacho- 
— ” a, b, and c are as nearly as -possible exact repro- 

uctions of the records obtained by means of a Horn 
tachograph from one of the 1000 horse-power engines 
referred to. The variations in the angular velocity 
during the revolution are quite clear—the three records 
represent three different adjustments of the engine 
governor after the engine and generators had been 
erected. It will be seen that after the governor had 
been properly adjusted, the total variation (up and 
down) in the speed does not exceed 0.3 of 1 per cent., or 





are efficient types, the efficiency of the asynchronous motor 

ing generally about 1 + cent. less than the syn- 
chronous machine, while the efficiency of the latter will 
be about the same as that of the direct-current generator 
of equal size driven by it. Both classes of machine 
require simple switch gear, and very little of it, the ad- 
vantage being with the asynchronous machine, on account 
of the simple starting arrangements. 

Rotary converters are on the same footing with regard 
to starting and power factor as synchronous motor gene- 
rators, and have two great advantages over either form 
of motor generator—they are 4 to 5 per cent. more efficient 
at all loads, and a greater overload capacity. 
They are, on the other hand, extremely sensitive with 
regard to parallel running ; with regard to fluctuations 
in the feeder pressure, moreover, their manner of opera- 
tion is by no means simple, and the arrangements for 
regulating and running are in general somewhat compli- 
cated; this is on account of the special regulating 
arrangements and extra switch gear required for i step- 
down transformers and auxiliary devices. 

With regard to the important points of floor space 
required, and first cost, there is very little to choose 
between the different types of machines. Comparing the 
machines alone, there is, of course, a oe mem van- 
tage in favour of the rotary converter, but the additions 
to the latter equipment in the shape of transformers, 
air-blast outfits (when used), special regulators, and extra 
switch gear, bring up the cost of a rotary converter equip- 
ment to very nearly the same figure as that for the syn- 
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when the latter are running at no-load with stop-valves 
full open. ; 

The question of the permissible speed variation in one 
revolution or ‘‘ cyclic irregularity” is an important one, for 
to a certain extent it determines the amount of metal 
that must be put in the rim of the generator magnet 
wheels. The whole question turns upon the frequency 
employed—at a given speed a far better engine is re- 
quired for high-frequency generators than for those of 
low-frequency, as is well known now. With a given type 
and speed of engine, the lower the frequency the better 
the parallel running, because a low frequency implies a 
smaller number of field-poles, and consequently the speed 
variation in the revolution causes a smaller phase dis- 
placement between the electromotive force waves of the 
different machines in parallel, meaning smaller synchro- 
nising currents and greater stability of running. 

The amount of ‘‘cyclic irregularity” permissible de- 
pends, then, upon the permissible phase displacement, 
and this depends, to a certain extent, upon the nature of 
the work. Thus for feeding rotary converters, which may 
be considered as being the most unfavourable case in prac- 
tice, the phase displacement at any load should not ex- 
ceed 2 deg. ; thatis to say, a point on the rotating magnet 


2 
wheel may not differ more than= from the position it 


Pp 

would have if the rotation was perfectly uniform, p being 
the number of pole pairs. Thus consider the case of a 
standard power generator of 2000 kilowatts at 25 cycles 
and 83 revolutions per minute ; the number of pole pairs 
(p) would be 18; the permissible “cyclic irregularity ” 
must not exceed 1/9—that is to say, a point on the rotat- 
ing magnet wheel of the generator must not be more than 
0.11 deg. in advance of, or behind, the point correspond- 
ing to absolute uniformity at the same speed. Thus the 
total “cyclic irregularity” or angular variation in this 
case would be 0.22 deg.; had the frequency been 50 it 
would have been 0.11 deg. for the same phase displace- 
ment of the electromotive force waves, necessitating a 
much greater flywheel effect in this case. 

Of course, if the generators have a larger armature re- 
action than is usual, the permissible phase displacement 
can be greater for the same synchronising current. It 
must always be borne in mind that with generators run- 
ning in parallel one may be ahead and another behind by 











the ‘‘cyclic irregularity” of the engine does not exceed 
0.15 of 1 per cent. up or down. The Horn tachograph 
does not appear to be so well known in this country as 
it should =. It is an accurate and extremely useful 
instrument, whose indications represent with sufficient 
accuracy what the engine is doing during the revolution. 
This is exactly what the electrical engineer wants to 
know in connection with the commercial problems of 
parallel running. 


III.—Retative CoMPARISON OF THE DirFERENT TYPES 
oF SupsTATION CONVERTERS, 


From what has already been said about the three 
classes of substation equipment, a good general idea can 
be formed of their relative advantages and disadvantages. 
From the point of view of simplicity and ease of opera- 
tion, asynchronous converters are far ahead of the two 
types of synchronous machines. But this advantage is 
gained at the expense of plant efficiency, and, conse- 
oot, simply on account of the lagging currents inci- 

ental to their use, this type of converter is unsuitable 
for work of any magnitude. It will continue to find its 
chief use in connection with schemes for the conversion 
of power for lighting and tramways, where the total 
amount of power to be transmitted and distributed is 
relatively small, and where the substation converters do 
not exceed 150 kilowatts in size. 

Synchronous motor generators, on the other hand, are 
ideal machines for the work in many respects. High 
power factors over the whole of the system are assured ; 
there are no complications in working, and no parallel- 
running troubles n feared, provided a fair amount 
of care has been taken with the design of the plant in 
the first instance. Moreover, these machines possess (in 
common with the asynchronous converters) two very great 
advantages, the first being that they can be operated 
equally well from circuits of any reasonable frequency, 
there being no difference in the performance of the motors 
for frequencies between 25 and 60 cycles. The second 
great advantage is that the regulation of the direct-current 
pressure can be performed in well-known ways with the 
greatest ease, and not only this, but the direct-current 
pressure is indepeadent of the pressure fluctuations at the 
ends of the long high-pressure feeders. 

Both asynchronous and synchronous motor generators 








chronous motor generator equipment; the asynchronous 
converter equipment is somewhat dearer than the latter 
as a rule. 

The Table given on the following page serves to illus- 
trate the above-mentioned points in a practical way. 
Examples given are taken from practice, and the ma- 
chines (built in the same works) are compared upon 
exactly the same basis with regard to conditions of opera- 
tion, such as speed, ee e, &c. The case 
selected to illustrate what has been said is an actual com- 
bined lighting and power scheme, current for lighting 
purposes being taken from the high-pressure feeders en 
route to the substations, as well as from the latter—hence 
the frequency. The case is somewhat unfavourable to the 
motor generators, as these machines were arranged with 
a generator at each end of the motor shaft, having half 
its output; consequently the floor s uired is 
greater, and the cost more, than would have n the 
case had each motor driven a single generator of equal 
output. 

It will be seen that with the larger machines the only 
substantial advantages of the rotary converter compared 
with the synchronous motor generator are those of greater 
efficiency and overload capacity. These are, of course, 
of very great importance, but for many purposes the 
greatly superior performance of the synchronous motor 
generator from the points of view of simplicity, parallel 
running, and pressure regulation, must be carefully 
balanced against them. : 

Before concluding, a word or two must be said with 
regard to the performance of rotary converters of large 
size at different frequencies. It is not..too much to say 
that the limit of successful operation of these machines is 
reached at 40 cycles; above this frequency there is no 
doubt whatever in the author’s mind that in all cases the 
best type of converter to employ in the substations is the 
synchronous motor generator, whatever the nature of 
the work. Above the frequency of 40 cycles there are 
two great difficulties in the way of successful working— 
good parallel running of the rotaries becomes extremely 
difficult, the machines hunting at the slightest provoca- 
tion, and the question of commutation becomes a very 
difficult one to solve in a satisfactory manner. As already 
pointed out in connection with the — the lower 
the frequency the better the parallel running, for with 4 
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CoMPARISON OF SUBSTATION MACHINERY. 


Transmission : Three-phase at 5500 volts between lines and 40 cycles. 
Distribution : Three-wire at 510 volts between outers, neutral conductor earthed. 























A; | a 
: a Asynchronous Motor | Synchronous Motor Rotary Converters and 
Tres or Equirusxt. 23 Generator. | ' Generator. Step-Down Transformers 
Output of substation converter kw. 150 500 150 500 150 500 
Speed of converter oe ae < . 480 300 480 300 | 489 300 
Number of field poles (generator) .. 6 10 | 6 10 } 10 16 
Peripheral speed of commutator 1760 1880 1760 1830 2971 3100 
Number of commutator bars .. hays 162 270 162 270 400 580 
Temperature rise, any part after 24 hours | : 
at full load .. as ail eg. C.) 35 | 35 | 35 35 35 35 
Rise of pressure when full load switched! | | 
off, substation bus-bar pressure constant | 15 | 12 | 14.5 11.5 9.5 8 
. ff Full load per cent. | 83.5 | 86 | 84 87 90 92 
etary {Hatt Fis st 75.5 80 76 79 85 87.5 
Overload capacity for one hour with fixed | 
brushes.. .. .. «+. per cent.| 25 25 | 25 25 50 75 
Full load oe ” | 90 91 | 1€0 to 95 100 to 96 100 to 95 100 to 96 
Power factor | | (leading) (leading) (leading) (leading) 
Hall. < ae 87 88 a ve a a 
; = 0 50 1 
Starting — — A.0. - in terms |(Rotor resist- (Rotor resist- | (Starting (Starting (Starting (Starting 
of full load current, per cent. ance) | ance) motor) motor) motor) motor) 
Full load drop of speed.. per cent. | 3.5 | | None None None None 
20 15.6 19.1 13.2 12.4 33.0 
Relative cost per kilowatt, including re- | (Including (Including 
gulating gear) | middle wire | middle wire 
j | | booster) booster) 
Floor space required per kilowatt eq. ft. 0.8 05 | 0.75 0.5 0.55 0.45 
/ 





given angular displacement the phase-difference between 
the electromotive force waves of the various machines is 
smaller. The same argument applies equally to the case 
of the rotary converter, for in order to put the high- 
frequency machine on the same basis as the low-frequency 
machine in this respect, it would be necessary to have 
the same number of poles in each machine, meaning that 
a machine operating at 50 cycles would have to run at 
double the speed of a machine of the same output 
operated at 25 cycles. This is of course impossible, on 
account of mechanical considerations, the principal diffi- 
culty being the commutator. If, on the one hand, the 
peripheral speed of the commutator is too great, the 
use of carbon brushes is rendered tay’ difficult, and 
also the segments may buckle; while on the other hand, 
as the number of ments required is practically 
fixed (by the permissible voltage per bar), these would 
become too thin if the diameter of the commutator is 
less than a certain amount. The higher the direct- 
current pressure, the greater the difficulties in this 
respect. The net result is that with high frequency the 
number of field poles on the rotary has to be inc’ i 
the diameter of the armature has to be increased (which 
means increased momentum), and also the armature 
reaction of the machine has to be made larger, in order 
to get a proper division of the current in the various 
branches of the armature. All these features, common 
more or less to the high-frequency rotary—namely, 
crowded poles, high peripheral speeds, high armature 
reaction, thin commutator segments, high voltage per 
bar, short distance between brush-holders, &c., are wholly 
unfavourable to successful parallel running and good 
commutation, to say nothing of the increased wear and 
tear due to abnormally high speed. It is for this reason 
that a frequency of 25 cycles has been standardised for 
rotary converter work, and at this frequency the machines 
are undoubtedly satisfactory. Between 30 and 40 cycles 
their performance is still good under favourable condi- 
tions (that is, proportionately better engines, high speeds 
and low voltages), while above 40 cycles the use of the 
rotary converter, in units of large size, would appear to 
be practically out of the question. 

Low frequency of operation, such as 256 cycles, while 
satisfactory, if the whole output of the power station is 
to be absor by the converter substations, is undesir- 
able if other work has to bedonein addition. Generators, 
motors, and transformers become unduly heavy and ex- 
pensive, and lighting work from the alternating current 
mains is out of the question. But, on the other hand, 
all parallel running is better, and all inductive effects in 
generator, line, transformers, and motors, diminish with 
low frequency, resulting in improved regulation over the 
whole system. Taking all these things into account, 
modern practice has shown that a frequency of 40 to 50 
cycles is the best that can be employed for the work in 
question; a departure from this in order to suit the 
requirements of the rotary converters in the substations 
constitutes in itself a disadvantage which is not present 
when motor generators are used for the same work. 


ConciupING REMARKS. 


_ Given that it is required to convert polyphase current 
into direct current by means of converting substations, 
it is possible, based upon the considerations noted in the 
paper, to draw the following general conclusions : 

1. For power work, and for those cases where the 
amount of lighting to be done is relatively small, rotary 
converter substations operated at 20 to 30 cycles are 
preferable. 

2. For lighting work the use of motor generators, 
operated at 40 to 50 cycles in the substation, will give 
the best results. This is also the case when the lighting 
load on the substation forms a considerable proportion of 
the total output of the latter. 

3. Of the two classes of motor generator substation, that 
equipped with asynchronous machinery is, on the whole, 
unsuitable for work of any magnitude. 

.The above conclusions may perhaps form a basis for 
discussion, but they must not be considered as being 
perfectly definite, on account of the widely different 





conditions that are met with in modern practice. Finally, 


the author would like to suggest in this connection that 
the discussion might profitably include the broad ques- 
tion of the transformation and distribution of large 
amounts of polyphase current for supply over large areas, 
for it is one of the most important questions of modern 
electrical engineering. Although in many cases direct- 
current substations are undoubtedly advisable, still in 
many cases the direct distribution of polyphase current 
from simple transformer substations will undoubtedly be 
the best solution, not only from the technical, but also 
from the commercial point of view. 





AN INSTRUMENT FOR MEASURING THE 
ROLLING OF SHIPS.* 
By Mr. A. Mattock. 


At first sight it might appear that nothing would be 
more easy than to measure the angle through which a ship 
rolled, and that all that would be necessary would be to 
hang a pendulum anywhere in the ship, and to observe 
the angle which it made with the fixed line, which was 
vertical when the ship was upright. In reality, however, 
the matter is not nearly so simple. Let any one take a 
fishing-rod, and, with only 1ft. or 2 ft. of line out having 
a weight at the end of it, wave the rod from side to side. 

It will occasion no surprise to observe that the hanging 
line does not remain vertical during the process; but the 
line and weight in this case exactly represent the pen- 
dulum on board a rolling ship (except in the special case 
where the rolling is executed in still water, and the point 
of support of the pendulum is at the centre of gravity of 
the ship). If the point of support is anywhere above, 
or below, the centre of gravity, it must move sideways 
when the ship rolls, and as the only connection between the 
bob of the pendulum and the ship is its point of support, 
the bob can only be set in motion sideways by the line 
joining the point gf support and the bob, not remaining 
vertical, i.e., by the horizontal component of the force 
— along the pendulum from the support to the 


On the supposition that the angle of roll remains con- 
stant, a very simple construction, which will be given 
below, enables the angle which the pendulum makes with 
the vertical at any part of the roll to be calculated ; but 
when the rolling is irregular, as it generally is at sea, the 
departure from the vertical will be much greater ; and to 
deduce the true value of the roll from ordinary pendulum 
observations in such conditions would bales lengthy 
calculations, and a knowledge of the length, height, and 
—* of the waves obviously impracticable in ordinary 
sea life. 

The only methods of measuring rolling which fulfil the 
practical requirements of sailors are such as give direct 
readings ; but hitherto only one such method has been 
in use, namely, observations with battens. Upright 
battens, fixed near the ship’s sides, are divided by a 
scale of tangents so as to read degrees when observed from 
a fixed point amidships, and the division on the scale 
which is cut by the horizon when the angle of roll is a 
maximum obviously gives directly the angle of roll if the 
reading is zero when the sbip jis upright. As regards 
accuracy, batten observations leave nothing to be de- 
sired (for such errors as are caused by the variations of 


the observer’s height above the sea level are of too small | be 1 


an order to be considered in this connection), but they 
are always more or less troublesome, involving two 
observers, and cannot often be made in bad weather, or, 
of course, at night. 

The rolling indicator (see Figs. 1 and 2, page 408) here 
described may be placed in any part of the ship, and will 
give a very accurate measure of the rolls in all circum- 
stances. The errors to which it is subject and their sources 
are treated below in sufficient detail to enable anyone in- 
terested in the matter to follow the steps by which the 
results are reached. The indicator consists of a paddle- 
wheel supported on fine |e and enclosed in a short cy- 
lindrical box completely filled with fluid. The wheatisnihde 
of the same density as the fluid, so that the friction of the 





* Paper read before the Institution of Naval Architects, 


pivots is nearly eliminated. It is well known that in the 


case of a box completely filled with a perfect fluid, no 
motion given to the box can communicate any rotation to 
the fluid itself; and, though this is not true of a viscous 
fluid like water or any actual fluid, it is practically true 
of that part of such a fluid far removed from the sides, 
provided that motion is not sufficient to cause eddies. 
The paddle-wheel nowhere comes within an inch of the 
sides of the cylindrical box, and experiment has shown 
that this distance is sufficient. 

Under these circumstances, whatever motion is given 
to the box, very little rotation is set up in the interior of 
the fluid, and the wheel, which is of the same density as 
the fluid, behaves as if it were part of it. In fact, the 
function of the wheel is merely to indicate what the inner 
parts of the fluid are doing. hen the ship rolls the box 
revolves, but leaves the fluid and wheel at rest (as far as 
rotation is concerned). The motion of the box, therefore, 
relative to the wheel, gives the amount of the roll. This 
indication of the magnitude of the roll would be perfectly 
accurate, except for friction and viscosity errors, were it 
not that in order that the wheel may have a definite zero 
position, it is necessary to fix a small weight on its cir- 
cumference, thus converting it into a pendulum. 

As before mentioned, a pendulum hung anywhere (ex- 
cept at one particular spot) in a rolling ship will not 
remain vertical, and it will be of interest to show what 
the motions of the pendulum are, and how they depend 
on the length of the pendulum and the period of the roll. 
When the motion of the pendulum is not resisted by vis- 
cosity, a very simple construction gives the required rela- 
tion.* Let O, Fig. 3, be the centre about which the ship 
is rolling, and Q the point of support of the Ero a 
let QR = J be the length of the pendulum, and its period 
t,, also let the period of one complete roll be 4, @ the 
maximum angle of roll (off the vertical), and let O Q = 7. 
It is required to find the angle g which Q R makes with 
the vertical at any instant during the roll. Since ¢, is the 
period of the roll, the pendulum whose natural period is 


t, will have a length a = /, say. In the vertical through 
TT 


O take R! P = 7. When the ship is inclined, 6, Q Q' = 
r 6, and if a nr yope of length 7, whose point of re gh 
is at P, and fixed, be made to swing with an amplitude » 
such that (2 — A) ¢ = Q Ql}, the point distant P Q' from 
P on the long pendulum will occupy the same position at 
every instant of the roll as the point Q supporting the 
pendulum fixed in the ship, 

Hence, since the force on the bob of a pendulum acts in 
the direction of its point of support, and the point distant 
P Q from P on the long pendulum remains throughout the 
roll identical with the point of support of the ship’s pen- 
dulum, it is evident that that part of the long pendulum 
Q P which projects below Q behaves exactly as the short 
pendulum which Q supports. Or, in symbo. 


(1) 


There are three cases which it is worth while to ex- 
amine : 2 
1. Suppose, first, that \ is very small compared with /, 


oP es; - . . . 


then 9 = 5 @ approx. 


: 2. If2 and are comparable in magnitude, ¢ becomes 
arge, 


3. If X is large compared with /, o=+ @ approx, 


which is a small quantity compared with ¢ in case (1). 

In case (1) the pendulum will hang in the direction of 
the force compounded of gravity and the lateral accele- 
ration of its point of support. This latter is partly due to 
the lateral acceleration given to the shipas a whole by the 
waves she is rolling in, and partly to the height above or 
below the centre of gravity of the ship at which the pen- 
dulum is hung. 

In case (2) the pendulum will acquire large motions of 
its own from the motion of the ship, and will thus be use- 
less as a rolling indicator. 

In case (3) the pendulum hangs nearly truly vertical 
while the ship rolls, and will, therefore, give an accurate 
measure of the roll. 

As an example, sup 
the ship to have a rolling 
pendulum to be suppor 


the angle of roll to be 20 deg., 
riod of 10 seconds, and the 
10 ft. above the centre of 





avity, The length of a pendulum whose period is 
0 seconds is 81 ft., about, hence— 
10 
= 20 deg. _——.._ If 
- 7 8l1—A 


1 ft. 6 = 2.3 deg.; 

about 80 ft., @ becomes very large. 
= 160 ft. @ = — 25 deg. 

dX = 281 ft. ¢ = — 1.0 deg. 


It will be seen that, in the supposed case, however short 
the ship’s pendulum, the error in its indication will never 
ess than about one-eighth of the roll, while to 
reduce the error to 1 deg., the length of the pendulum 
would have to be 280 ft., even on a ship of the compara- 
tively quick period of 10 seconds. If, however, errors of 
1 deg. or 2 deg. were all that need be feared from com- 
paratively short pendulums, it would be a comparatively 
unimportant matter; but the result above given is 
obtained on the assumption that the rolling is regular, 
and that no free vibrations exist in the pendulum. 
Neither of these conditions holds at sea. The great 
difference which the addition of the free vibrations makes 
in the motion of a system subjected to a harmonic force 
is illustrated in a paper by Mr. R. E. Froude, on “The 


(1) A 
(2) 
(3) X 





* In all the subsequent discussions the rolling is su 
posed to be isochronous, which is equivalent to the 








assumption that @ may be used for sin 9. 
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Non-Uniform Rolling of Ships* ;” but a complete dis- 
cussion of the initial stages of a forced oscillation would 
occupy too much space to allow of its being given here.t 

ithout going further into the question of the forced 
oscillation of ordinary pendulums, I will examine the 
effect of the forces experienced on shipboard on the rolling 
indicator which forms the subject of this note. If there 
were no fluid the wheel of the indicator would come under 
case (1), (that is, it would have a period shorter than that 
of the ship), and would, therefore, execute forced oscilla- 
tions about the true vertical when the ship rolled, the 
period of the forced oscillations being that of the shi 
and their phase the same, or opposite that of the roll. 
Its indication would thus be wrong by the whole ampli- 
tude of the forced oscillation. The presence of the fluid, 
however, modifies the forced oscillation in three ways. 
First, by adding very largely to the effective mass of the 
wheel while slightly diminishing (by flotation) its stability, 
it greatly lengthens it natural period ; secondly, it causes 
a very rapid extinction of any relative motion of the 
fluid and wheel, thus reducing to a small quantity the 
possible amplitude of the forced vibration ; and, thirdly, 
which is most important, it alters the phase of the 
forced oscillation to very nearly 90 deg. from the phase 
of the roll. 

The annexed diagram illustrates the effect of this 
alteration of phase on the indications of the instrument. 
Let A B, Fig. 4, be the amplitude of the roll. If AB 
revolve uniformly round A in the period of the roll, the 
horizontal component of the motion of B is what the 
indicator ought to show; but if BC is the amplitude of 
the forced oscillation, what the indicator will show, in the 
case of the pendulum without the fluid, will be the hori- 
zontal component of the motion of the point C. With 
the fluid, however, if B D be the amplitude of the forced 
oscillation (which will, as before stated, be much less than 
BC), the indicator will show the horizontal component 
. = motion of D, which differs very little from that 
of B. 

In symbols, ¢, and f2, as before, being the period of the 


roll and indicator wheel, if a couple F °°S 2 + acts 
. hd . 1 . 

on a system whose coefficient stability (i.c., the restituent 

couple at unit angular displacement) is f and period tg, 

subject to a retarding couple of p times its engular 

velocity, the resulting forc:d oscillation is represented by 


, f 2 9 
Foo f 4° oo, (° es 8) (2) 
lo eee h 
where 
ehh Es ™ 
tan 8 = m 2 ; ' (3) 
and 
nth 8 
f te 


Here m is the ratio of the resistance which the system 
would experience when passing through its zero position 
with the speed due to unit displacement, stability co- 


efficient f, and period t, ( viz., p 2" to the restituent 
2 
couple at unit displacement (f). The natural period (¢,) 
of the wheel of the indicator in the fluid is generally 
made about 30 or 40 seconds, and the length of a pen- 
dulum of this period is from 750 ft. to 1300 ft. Without 
the fluid the period of the wheel is about four seconds, 
and the eed of the equivalent pendulum about 13 ft. 
Hence the added mass of fluid, which by the floats of 
the wheel is caused to take part in the oscillation, has 
the effect of increasing the length of the equivalent pen- 
dulum more than sixtyfold. 

If the indicator is placed at a height r above the centre 
of gravity of the ship the value of F for a roll of @ is 


f at 76 hence the amplitude of the forced oscillation 
€4 
is from (2). 
4n2r0 t,? 
~ cos f - (4 
t?g9 Bis tg ( 


Tt will be seen at once that this agrees with the ex- 
pression given in (1) for the amplitude, since that part 
of the applied force which is uired to alter the 
period of the system from ¢, to ¢, is F cos 8, hence since 


40% 1 ang *? we Ee 

thi?y t t?-¢,2 Ur 
(4) becomes 

ré@cosB 1 _ r@cosp 

~ * €=a “Sei - 


The angle 8 is found by experiments on the rate at 
which free oscillations of the wheel die away.t Its value 
is about 30 deg., so that cos 8 = .85. Taking, therefore, 
as before (as an example), / = 81 ft. \ = 1000 ft., and @ (the 
angle of roll) = 20 deg., the forced »scillation of the wheel 


will be — 20 deg. . an hence, for the forced oscillation 


to exceed a degree, the indicator would have to be nearly 
60 ft. above the centre of gravity. If the period of the 
roll, é.¢., of the ship, was 20 seconds (which is greater 
than the period of any existing seagoing ship) 7 = 320 ft. 
nearly, and a 20 deg. roll would cause a degree of forced 


* ENGINEERING, vol. lxi., pp 554, 694, 725. 

+ If the effects of extinction are neglected, the ni al 
motion of a system whose natural frequency is N, 
when acted on by a harmonic force of frequency n, is 
q‘sin @ — sing @ " and@=2eNt 

1-9 ; 

t See Maxwell Elec. and Magnetism, vol. i., cha . xvi. 


where g = 


oscillation when the indicator was about 26 ft. above the 
C.G. of the ship. : , 

The above remarks show that in any practicable posi- 
tion on board any actual ship the forced oscillation dae to 
the lateral travel of the instrument in rolling is a small 
fraction of a degree. ’ 

Thus far only the effect of forces due to the extinctive 
effect of the fluid and causes outside the indicator have 
been considered. ; 

It remains to examine the magnitude of the oscillation 
which the viscous drag of the fluid, set in motion by the 
sides of the indicator box, can maintain in the wheel, and 
also the effect of the friction of the pivots. 

If a mass of viscous fluid, otherwise unbounded, be 











limited in one direction by a plane, and this plane oscil- 
lates parallel to itself, the effect on the fluid is that waves 
in which the particle-displacement is parallel to the 
motion of the boundaries, are propagated from the plane 
into the fluid in a direction normal to the plane.* The 
velocity with which these waves travel is proportional to 


Fig 1 





(5787 A) 





ing is proportional to the load on the pivot, but indepen- 
dent of the angular velocity. The friction always tends 
to turn the pivots in the direction of motion of the box. 
Hence, while the ship rolls from port to'starboard, there 
is a constant couple tending to turn the wheel in the 
same direction, and vice versd. ; 

If, in Fig. 5, the curve A A represent the rolling, the 
frictional couple acting to turn the wheel will be repre- 
sented by thecurve BB. Ifthe rolling A A is represented 


by 6 cos an, tand B B is expressed (by Fourier’s theo- 


1 y : 
rem) in a trigonometrical series, the function which repre- 
sents the force indicated by B B is 


e4( ein 27 ¢ 41 sin &7 ¢ +4sin 107, + ke ) 
TT 4 3 4 5 th 
where c is the couple on the wheel due to the friction of 
the pivots. — : : 

Each term in this series will set up a forced oscillation 






































(5787 B) 








the square root of the viscosity of the fluid and in- 
versely proportional to the equare root of the period. 
The amplitude of the motion decreases rapidly with 


the distance from the moving plane falling to Pac = 


or 
eas of its original valu3 in one wave length. 

) 

In water the wave length is .184\/t, in. Thus, with a 

riod of 10 seconds, the motion at 4 in. within the fluid 
is less than ;}, of the motion of the surface, and with a 
paps period the same reduction takes place in about 

in. 

It is plain, therefore, that no rotation of the indicator 
box due to rolling will produce by viscous action a rota- 
tion of the fluid which is more than a very small fraction 
of a degree at the distance of 1 in. from the sides. : 

Pivot friction is the most important element in causing 
such small errors as are found to exist in the readings of 
the indicator. The force between the pivot and its bear- 











*See Stokes’ Camb. Trans., 1851, or ‘‘ Lanb Hydrody- 
namics,” pages 538 and 539, 
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of the wheel whose amplitude can be determined by (1) 
or (2). Thus the amplitude of the oscillation occasioned 
by the first term is, in circular measure 


tcoek 4? ) 
wf \q?-t,2/ 
Of the second 

4ccosB t,? 


3Baf th? —9t2 


and so on, the amplitudes due to the successive terms 
rapidly diminishing. ) 

t will be sufficient for the present purpose to consider 
the effect of the first two terms. 

The quantity c is found by experiment to be about 
.01f. The values of 8 will be different for each term, 
4t,, }t,, &c., being substituted for ¢, in (3). 

The influence of the second term is never felt, unless 
(as in some of the tests — to the indicators) the 
re couple has nearly three times the natural period 
of the indicator wheel. In this case the second term 
causes measurable oscillations, but it has no practical 
importance, waves of 100 seconds period not being met 
with at sea. ee ee 

When rolling first begins, or when it_is irregular, free 
vibrations are set up as well as the forced vibrations above 
discussed, and this is true as regards the wave force as 
well as pivot friction. In the initial stages of the change, 
the sum of the natural and forced vibrations may be as 
much as a degree. cae 

It will be observed that the forced oscillations, due to 
the wave forces, differ in phase from the roll by the 
angle 8, while the forced oscillations, caused by the pivot 
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friction (which would be 90 deg. different in phase from 
the roll if the fluid in the box had no extinctive effect), 
differs by 90—8 from the phase of the roll. Thus, since 
the rolling observations are made when the inclination 
of the ship is a maximum, ‘.¢., when the phase of the roll 
iso or ™, the magnitude of the error introduced by the 
presence of a fo oscillation, a, due to wave forces 
will be a sin 8, while a forced oscillation, +, due to pivot 
friction will, at the same instant, be represented by y 
cos8. The sum of these terms will rarely equal a degree 
in any ship with less than a 20-second period, and, in 
general, it will be less. Since the forced oscillation, 
caused by pivot friction, is independent of the angle of 
rolling, the percentage accuracy of the observations in- 
creases with the magnitude of the roll ; but, for this reason 
also, the greatest care has to be taken to make the bear- 
ings as frictionless as possible. ; i 

In certain cases pitching may tend to increase the fric- 
tional forced vibration. The effect of pitching on the 
fluid in the indicator box is to cause a flow of the fiuid to 
take place in the sense opposite to that in which the 
box turns about its axis of pitching. When the pitching 
exceeds a certain amount, it intensifies the pressure 
between the wheel pivots and their bearings ; but experi- 
ments with the indicators show that this effect’ is not 
sensible unless the pitching is abnormally great. 





PRESSURE ON SUBMERGED MOVING 
PLATES. 


The Influence of Depth of Immersion on the Distribution 
of Pressure over a Submerged Moving Plate.* 
By Mr. C. HumpHreyY WINGFIELD, Member. 
In a recent correspondence, an engineer of some 
eminence put forward the view that the thrust of a sub- 
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merged propeller was greatest on those parts of the 
blades which were most deeply immersed, on account of 
the greater head of water pressing upon them as com- 
pe with that over the upper parts of the propeller. 
He supported his contention by reference to the fact that 
it formed the basis of a paper, read before this Society 
not long ago, by Mr. Scott Younger, and that it was not 
challenged during the discussion. Reference to the paper 
in question shows, however, that it deals exclusively with 
propellers which are only partly submerged. Of course, 
in this case, the — blades will give less thrust than 
those which are fully immersed. As it appears that the 
idea, put forth by the correspondent already mentioned, 
is by no means confined to one individual, the author 
has — a short investigation of the effect of immer- 
sion -_ t be of interest. 

_For the purpose of this paper it is proposed to con- 
sider, not an actual propeller but the more simple case 
of a plane, moving through water in a direction normal 
to its own surface, and to examine whether, when moving 
at any particular speed, it will meét with more re- 
sistance (i.¢., give greater thrust), if its immersion is in- 
creased. 

_A diagram+ has been published, giving a su ititious 
distribution of pressure on vertical plein cg oe 
which is made to vary from nothing, at the surface, to a 
maximum at the lowest point; just as in the case of a 
tank (Fig. 1), where the effective pressure per square 
foot on one side is nothing at A and BC at the bottom, 
ond the centre of pressure is at one-third the depth. In 

ig. 2, let A B represent a stationary immersed vertical 





* Paper read before the Institution of Naval Architects. 


+ Plate 44., vol. xlii. i ituti 
Naval pete hg xlii., Transactions of Institution of 





plane normal to the paper, the upper edge of which is just 
awash. Under these na ane and provided there 
is a vacuum above the surface of the water, the di m 
of pressures on one side of the plane will be, as in Fig. 1, 
atriangleA BC. It should not be forgotten, however, 
that a similar triangle A B D would then represent the 
distribution of pressure on the other side of the plane, 
which is therefore in equilibrio, so far as these pressures 
are concerned. 

If, as is more usual in actual cases, the surface of the 
water has to ig +90 the weight of the atmosphere 
(equivalent to a head of about 33 ft. of sea water, or 
2.13 lb. per square foot), the pressure per unit of area 
will be increased by this amount at each point of the 
= the effect being, as shown in Fig. 3, to move the 
ines AC and AD, by amounts equal to 2.13 lb. per 
square foot, to the new positions a c and a d. These 
new lines will intersect at a point a, which is 33 ft. above 
the water surface. Obviously, the centre of pressure on 
one side of an immersed plane (which is at the same 
depth as the centre of area of the shaded surface in 
Fig. 3) is by no means at two-thirds the depth of immer- 
sion, as it would be if Fig. 2, or Fig. 1, correctly repre- 
sented the distribution of pressure. , 

If the plane A B is wholly immersed (Fig. 4), the 
pressure diagram acd will be the same, so long as no 
motion takes place, as in re. 3. Now, let the plane A 
B move towards the right of Fig. 4, at a uniform velocity 
of v feeb per second ; the pressure per square foot, on the 


forward side, will be increased by nearly . » where w 


= the —— of a cubic foot of water. This may be 
conveniently represented by drawing a line j A parallel 
to ad, and at a distance from it = es ° 











Similarly, the pressure per unit of area on the following 
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side of the plane is reduced at a rate also varying ap- 
proximately as v?. 
As the water here is greatly disturbed by eddies, how- 


ever, this reduction will be less than we and some 


g 
figures given by Professor Unwin indicate that this 
; 2 : 
negative pressure may be taken as n a. » where 7 is, 


g 
probably, about 0.5 for an isolated plane moving in a 
large body of water.* This reduction of pressure may be 
represented by drawing a line fe parallel to a c, and at 

a distance from it =” 7. (see Fig. 4). 
The summation of these positive and negative pres- 
sures may be conveniently made by drawing through e 
(Fig. 5) a line e x parallel toa d, and, by construction, at 


2 
a distance from it = n “” 


a” 

The width of the shaded area represents the distribu- 
tion of effective thrust, which will be seen to be the same 
at all depths.+ The effective thrust per square foot may 





* The values stated for these constants are probably 
approximately correct. Even if their actual values differ 
widely from those suggested, the reasoning is unaffected, 
however. 

+ At sufficient! _ speeds to produce “‘ cavitation,” 
this equality of distribution os In Fig. 6, for 
instance, the speed v is so great that the pointe is below 
the upper edge of the plane. The pressure at ¢ on the 
following surface being reduced, from what it would be 
were the plane at rest, by an amount equal to the atmo- 





spheric pressure vius that due to the head of water, 














be written k aa where k = (1 + n) = about 1.5. It 


may be noted that the effect of wave making is neglected 
in this investigation, and that the immersion is assumed 
to be sufficient to avoid drawing air down. 

To test the correctness of the conclusion, that the dis- 
tribution of pressures on either side of an isolated 
moving plane, due toits motion, is unaffected by depth of 
immersion at speeds short of that at which cavitation 
occurs, the following simple experiment was tried (see 
Fig. 7): 'Twoopen-ended glass tubes, each with one end 
bent at right angles, were fastened together with their 
ends pointing in the same direction, and drawn at a 
steady rate through water in the direction of the arrow. 

The respective depths of their bent ends being 2 in. and 
12 in. below the surface of the water, the liquid in A 


should have risen ( = = ) six times as high as that in B, 


if the assumption were correct that the thrust on the ad- 
vancing side of an immersed plane varies as the pressure 
diagram in Fig. 1. 

Both tubes, however, indicated precisely the same in- 
crease of pressure, 

As a further check, a more delicate instrument was then 
tried, the construction of which was suggested by a mano- 
meter devised by Mr. J. Macfarlane Gray, 

The two tubes (see Fig. 8) were, in this case, connected 
at their upper ends, the bend being filled with oil, and 
the remaining portions with water. If the density of the 
water were x times that of the oil, this would give read- 
jogs magnified in the proportion 


(-3)" 


so that any difference of pressure would be seen as ab H. 





A 


B 


























Here, again, however, there was no movement of the 
columns ; the increase of pressure at A was exactly equal 
to that at B. 

In the case of a propeller, the relative amount of thrust 
due to the positive and negative pressures is modified by 
the rotation of the column of water. This action is outside 
the scope of this paper, which deals only with the effect 
on the thrust of varying the depth of immersion. So far, 
only the case of an isolated plane moving in a large mass 
of still water has been considered. An actual propeller 
is not isolated, but is in water which has been previously 
disturbed by the passage of aship’s hull, This disturb- 
ance materially affects the distribution of pressure, since 
it produces a forward motion of the wake in which the 
propeller works, the speed of which is different at dif- - 
ferent lengths. 

This forward motion is least where the section of the 
bull is such as to disturb the water least—i.¢., near the keel. 
The forward motion of the water relatively to the ship, 
and hence relatively to the propeller, being greatest near 
the surface, ib may, —. ba taken for granted that 
the thrust (which, as has n shown above, would be 
equal at all depths for equal acceleration), must be greater 
near the top where the change of motion is greatest, than 
lower down ;* so long of course as cavitation does not 





vacuum is formed here, and a4 those parts of the follow- 
ing surface of the plane which are above it, and cavitation 
results. In this case f e producad forms the boundary of 
the upper part of the thrust diagram, as shown by the 
shaded area in Fig. 6. 

* That this is the case was the conclusion arrived at by 
Professor Osborne Reynolds, after a careful study of the 
influence of propellers on steering. (Vide Barnaby’s 
‘* Marine Propellers,” page 55. Fourth Edition.) 
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occur and air is nob drawn down. This conclusion is, of 
course, directly oppo3ed to the proposition referred to at 
the commencement of this paper. A further proof of its 
correctness is furnished by the beautiful experiments of 
Professor Hele-Shaw. 

As a rudder moves in the same direction as the wake, 
whereas a propeller pushes in the opposite sense, ib 18 
self-evident that if the conclusion that the lower part of a 

ropeller experiences the least resistance in a sternway 
anton is correct, the corresponding part of a rudder 
should experience the maximum resistance in a forward 
direction. That this is so is seen at once by the concen- 
tration of those water lines on Plates XX VIIL., &c., of 
Professor Hele-Shaw’s nape (Vol. xlii., Transactions 
Inst. N.A.), representing the flow near the deepest sec- 
tions of rudders. As this concentration indicates a higher 
velocity than at other sections of the rudder, the pres- 
sure due to the increased rush of water against the section 
will also be greater. 





A DESIGN FOR A FAST SCOUT.* 
By Rear-Admiral C. C. P, FirzGzrap, Associate, 

I BEc to lay before the meeting a design for a scout of 
high speed and good seagoing qualities. . 

f am responsible for the general idea of the design, but, 
not being myself a ship designer, I have been obliged to 
ask for professional assistance, and Mr. Philip Watts, of 
Elswick, has most kindly taken all the trouble to work 
out the design for me, and to carry out my views, so far 
as that was ible on a given tonnage ; though, of course, 
we naval officers always want more than we can get, and 
more than the laws pe ot women will admit of. 

I have also gratefully to acknowledge the assistance of 
Admiral Sir John Hopkins, whose great experience and 
sound practical views on all navalsubjects are universally 
admitted. f 

The proposed vessel is to be of 3800 tons, 400 ft. long 
between the perpendiculars, 44 ft. beam, with a draught of 
14 ft., with her normal coal supply on board; there 
will be two screws, and the collective horse-power will 
be 16,000. The armament is to be six 4-in. guns and a 
dozen machine guns. There will be a protective deck 
2 in. thick on the slope and 1 in. on the flat. There will 
be no double bottom through the boiler compartments, 
but there will be elsewhere. The 4-in. guns will pro- 
tected with 4-in. shields, except the foremost and after 
guns, which will be in 4.in. gun-houses, and the conning- 
tower will be of the same thickness. The speed is to be 
25 knots, but the whole idea of the design has been not 
go much to procure a very high measured-mile speed for 
a few hours, as to assure a good, continuous ocean speed, 
as long as the coal lasts, and this is to be 23 knots. 
The normal coal supply is 500 tons, but the bunker 
capacity will be for 1200 tons, though I need scarcely 
say that the vessel will not go 25 knots with her bunkers 
full. 

The original idea was to have a smaller vessel with very 
quick-running ged but, taking into consideration 
the liability of such engines to give trouble when run con- 
tinuously at sea, it was decided to have less quick-running 
engines, and, consequently, a larger ship. The boilers 
will, of course, be tubulous; probably of the Yarrow 
type. The ventilation will be artificial, and there will be 
no cowls. 

Turbine engines were contemplated; but, after full 
consideration, reciprocating engines have been decided 
upon. 

rt seems necessary that I should show cause for propos- 
ing a design for a ship of war of this tonnage, with such 
a very insignificant armament. 

In the first place, then, I would beg to point out that 
she is not intended to be a ‘‘ship of war” in the ordinary 
sense of the words; that is to say, she is not intended to 
be a fighting ship, and thus the proposed armament must 
be regarded as altogether of a secondary, or rather of a 
tertiary, importance ; the two first qualities aimed at being 
20ntinuous high-speed and good seagoing qualities in all 
weathers. It will, therefore, prevent confusion, if we call 
her a despatch vessel, or a scout. 

She may not make much show on paper, though that is 
a matter of small importance, if it can be shown that such 
a vessel, or rather a considerable number of such vessels, 
would be of the most vital importance to enable us to 
carry out our avowed strategy in the event of war with a 
maritime Power; and notwithstanding that the want of 
such scouts may not become apparent until war is actually 
upon vs, or, in other words, that there is no use for them 
in peace time. And in-this connection I may remind you 
that, at the time of the Russo-Turkish war in 1878-9, 
when our squadron passed through the Dardanelles, and 
it seemed probable that we should be involved in hostilities, 
the want of fast scouts became so urgent that the Govern- 
ment were obliged to buy up hastily a number of Liver- 
pool tugs, as our own small craft of the day were so de- 
ficient in speed and coal endurance that they were prac- 
tically useless for the duties of scouts and despatch 
vessels, notwithstanding that they eould sail. 

Tt has often been suggested thas we ought to keep 
ourselves ready for war at short notice, so as not to find 
ourselves in the position of having to extemporise any 
important class of vessels as auxiliaries after war is de- 
clared, or becomes imminent: and, with regard to scouts, 
there do not appear to be any vessels in existence which 
would meet our requirements. The Transatlantic liners 
are too large. The Holyhead boats, and the Channel 
Island packets are fast vessels and good sea boats, but 
their boilers and engines are unprotected, and their coal 
supply altogether insufficient to enable them to act as 
scouts; and our old friends, the Liverpool tugs, are 


*Paper read before the Institution of Naval Architects. 








scarcely up to present-day requirement with regard to 
speed. . 
It is generally understood that, in the event of war 
with a maritime Power, it would not be possible to insti- 
tute a close blockade of the enemy’s ports, in the same 
way that we blockaded during former naval wars; but 
that it would, nevertheless, be absolutely necessary that 
we should be able to watch those ports in such a manner 
that the exit of hostile ships in any considerable numbers 
could not take place without the admirals in command of 
our battle squadrons being promptly informed of the fact. 
But, although this is the leading feature of our avowed 
strategy, it is difficult to see how it is to be performed, or 
what warships we have capable of doing it. To begin 
with our first-class cruisers: they are too valuable to be 
exposed to the great risk of watching off an enemy’s port, 
which probably would contain numerous senpiietneie, 
and, perhaps, some submarines ; secondly, there are not 
enough of them; and, thirdly, they would have quite 
enough to do in protecting our trade routes from the 
depredations of hostile cruisers, which are certain to 
escape, in spite of the closest watching. Next take our 
second and third class cruisers, with nominal speeds of 
about 19 and 194 knots; some of the smaller ones (the 
‘*P” class), having a speed of 20 knots in smooth water : 
it does not seem likely that they will be permitted by an 
st enemy to keep watch off a port which will 

robably contain several powerful armoured cruisers of 
arge size, and with nominal speeds of 21 knots. 

hese vessels would appear on the scene some fine 

morning at daylight, with a good head of steam ready 
and sink or capture our watchers, as the latter would not 
have sufficient speed to escape, even under the best con- 
ditions. 

The fact that our second-class cruisers have not im- 
proved in speed during the last ten years was forcibly 
pointed out by Admiral Sir John Hopkins a short time 
ago, in a very interesting and comprehensive paper 
which he read at the Royal United Service Institution. 
The increase in size in the more recently built vessels of 
this class, and the saving of weight effected by the use 
of water-tube boilers, have been devoted to giving them 
a more powerful armament, but without giving them any 
material advance in speed (half a knot nominal, I think 
itis). It is not for me to criticise this policy. I merely 

int out that these later vessels do not appear to be any 

tter suited to perform the duties of scouts than their 
older sisters; in fact, for some reasons, rather less so, 
as they cost about 50,0007. more money. 

Our torpedo gunboats have not sufficient speed, or sea- 
going qualities, to enable them to act as scouts to our 

ttle squadrons ; and, lastly, our destroyers have neither 
the size, sea-keeping qualities, nor the coal endurance to 
fit them for the duties; though they are doubtless excel- 
lent little vessels for the purpose for which they were 
intended. 

Recent events in South Africa have illustrated the 
extreme importance of efficient scouting in land warfare ; 
and, if we may reason by analogy, there seems to be 
cause for believing that scouting will be of at least equal 
importance in the event of a great maritime war. 

have thought it desirable to enter at some length 
into my reasons for proposing a vessel of this tonnage, 
speed, and horse-power, with such a very light arma- 
ment, though I am ready to admit that such vessels are 
not wanted in peace time. 

T now submit the design for your criticisms, 





ConsumPTION OF Pic IRON IN THE UNITED STATES 
Dvurine 1900.—Mr. James M. Swank, Secretary of the 
American Steel and Iron Association, gives the follow- 
ing figures on the consumption of pig iron during 1899 
and 1900: 








1899. 900. 
Domestic production 13,620,703 13,789,242 
Imported... os ca 40,39. 52,565 
Stocks unsold January 1... 415,333 68,509 
Total supply ... ... 14,076,429 13,910,116 
Deduct stocks, December 31 68,309 446,020 
Also exports... oe oe 228, 678 286,815 
Approximateconsump- 
tion ... hn 13,779,442 13,177,281 
Shrinkage in consump- 
tion in 1900 as com- 
pared with 1899 ... i aes 602,161 


The above figures will surprise some who have sup 

that, because we made more pig iron in 1900 than in the 
boom year 1899, we therefore consumed more pig iron in 
1900 than in 1899. The figures tella different story. In 
this connection we call attention to the statistics of our 
exports of iron and steel in 1899 and 1900, which were 
printed in our last bulletin. They showed that our total 
exports of iron and steel for which weights were ob- 
tainable amounted in 1899 to 942.659 tons, and in 1900 to 
1,154,504 tons, an increase in 1900 over 1899 of 211,845 
tons, which increase represents at least 300,000 tons of pig 
iron. If we add this 300,000 tons to the 602,161 tons at 
the foot of the above Table, we have a decreased con- 
sumption of pig iron in 1900, as compared with 1899, for 
strictly home use, of about 900,000 tons. The export 
figures we have given do not include our exports of loco- 
motives, car wheels, machinery, &c., the weight of which 
is not given, but our exports of nearly of which 
articles increased in 1900 over 1899. The present outlook 
is that, in consequence of the depressed condition and 
lower prices of iron and steel in Great Britain and Ger- 
many, our exports of many iron and steel products during 
the present year will fall below the figures of last year, 
and may even fall below those of 1899. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—About 5000 tons of pig iron 
were disposed of last Thursday forenoon. The “bears” 
are said to have ‘‘smelt” war in the East, and sold 
Scotch down to 52s. 84d., being a drop of 3d. That 
contingency did not seem to weigh in the balance against 
other sorts. A large business was done in the afternoon, 
and the market was irregular. The sales, however, 
showed up to about 20,000 tons, and the settlement 
prices were: Scotch, 52s. 74d.; Cleveland, 45s. 44d.; 
and hematite iron, 57s. 74d. per ton. At the fore- 
noon meeting of the market on Friday some 10,000 
tons of iron changed hands. The tone was firmer, 
and Scotch rose 4d. per ton and Cleveland 1 The 
sales amounted to 2000 tons of Cleveland at 453. 9d. per ton 
cash in three months. In the afternoon other 10,000 tons 
were dealt in, and prices kept steady. The settlement 
prices were: 533. 1}d., 45s. 44d., and 57s. 9d. per ton. In 
the forenoon on Monday a good business was done, 
amounting to some 25,000 tons. Prices were steady, but 
the dealings were mostly at harder prices, the best quota- 
tions, however, were not maintained. Scotch made 1d. 
per ton. At the afternoon meeting of the market other 
7000 or 8000 tons were sold, and the price made another 
1jd. per ton. At the close the settlement prices 
stood at: 533. 14d., 453. 14d., and 57s. 74d. per 
ton. The market was very steady in the forenoon 
on Tuesday, but exceedingly quiet, only about 4000 tons 
changing hands. Scotch warrants were done 1d. per ton 
up at 53s. 24d. per ton cash — while Cleveland gained 
3d, at 45s. 5d. one month. In the afternoon about 3000 
tons were dealt in, the quotations continuing steady. 
Scotch closed 2}d. per ton up at 53s. 4d. cash, with buyers 
over ; and at the close of the market the settlement prices 
were : 53s. 3d., 45s. 3d., and 57s. 9d. perton. The market 
was steady this forenoon, but not more than 5000 tons 
were dealt in. Scotch rose 14d. at 53s. 6d. per ton 
cash sellers. In the afternoon other 10,000 tons changed 
hands, and Scotch rose other 34d. od ton at 533s. 9d. 
cash. The settlement prices were: 6d., 45s. 14d., 
and 57s. 74d. per ton. The stock of pig iron in 
Messrs. Connal’s —_— warrant stores yesterday after- 
noon stood at 62,182 tons, as against 62,507 tons yesterday 
week, thus showing a reduction for the week amounting 
to 325 tons. The following are the current quotations for 
No.1 makers’ iron: Clyde, 67s. 6d. per ton; Summerlee, 
68s. ; Gartsherrie, 68s. 6d.; Calder, 693. 6d.; Langloan, 
70s.; Coltness, 75s.—the oe all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 663. 6d.; Shotts 
(shipped at Leith), 70s.; Carron (shipped at Grangemouth), 
67s. 6d. per ton. At one time in the history of the week’s 
market there was exhibited a desire to rahe values, 
owing to the Tientsin troubles, but that soon disappeared. 
The chief feature of the work was the persistent selling 
of Cleveland iron warrants, the market supposition being 
that this was on account of ironmasters in the North of 
England. The buying was very general, the feeling no 
doubt prevailing that warrants are intrinsically of more 
value at 45s. 6d. per ton than Scotch at 53s. There has 
been more business with consumers during the week, 
more especially in the foundry department, the present 
prices inducing some buyers to anticipate their re- 
quirements over the next month or two, as it is gene- 
rally expected that a considerable amount of work ma 
shortly iven out for heavy pipes. It cannot be said, 
however, that the steel works have not yet shown any 
signs of changing the conservative policy of buying from 
hand to mouth, to which they have become accustomed. 
The American advices continue to be of a very strong 
character, and although there has been one or two in- 
quiries for hematite ore, itis not likely that business will 
resulp. Continental reportscontinue weak. The number 
of blast-furnaces in operation is 81, against 84 at this time 
last year. 

Finished Iron and Steel.—Orders are still for prompt 
delivery in the finished iron trade, as forward dealing is 
still pressed by the uncertainty as to Eastern affairs. 
Scotch steelmakers have shaded the price of plates for 
shipbuilding to the extent of 23. 6d. per ton, and the 
quotation is now 6/. 2s. 6d. per ton. Ib is thought that 
this reduction may be the outcome of shipbuilders having 
specified that the material for work under negotiation is 
to be of home make. It is certainly an encouraging 
fact. Land boiler plates have been reduced 5s. per ton, 
making the quotation 7/., but marine boiler plates are 
held for 82. per ton. Angles may be obtained at 2s. 6d. 
reduction in some cases, but the expressed opinion of 
steelmakers is that there is no profit in the manufac- 
> and many millsare said to have been idle during the 
week. 

Tenders for Tramway Rails.—A Glasgow paper says 
that the following tenders for 800 tons of steel tramway 
rails will be of interest: German firms, 6/7. to 7/. 8s. per 
ton; American, 6/. 10s. to 62. 193.; British, 7/. 53. to 
7l. 13s. 6d.; and Belgian, 5/. 163. per ton. Comment is 
needless. 

American Steel Plates at Belfast.—A newspaper corre- 
spondent, writing from the Ulster capital, says that an 
order for 20,000 tons of steel plates has just been given by 
Messrs. Harland and Wolff, shipbuilders there, to the 
Carnegie Steel Company, Pittsburg. The first cargo of 
2000 tons will be brought vid Baltimore, in the Whitby 
steamship Flowergate. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Earle’s Shipbuilding and Engineering Company.—The 
liquidator of this company has decided to close the branch 
shipyard at Goole in the course of a few weeks. He has 








now completed the Admiralty contract for engining 
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H.M.S. Formidable. So far as the yards and works at 
Hull are concerned, they are now giving employment to 
nearly 1000 workmen, and the length of their engagement 
depends on the amount of support, in the way of ship 
repairing, which owners of vessels at Hull extend to the 
works. 

Modern Steel Guns and Shelils.—On Thursday Mr. 
Thomas Andrews, F.R.S., delivered a lecture at Wortley 
on ‘Modern Steel Guns and Shells.” He reviewed the 
gradual development of artillery, and described the con- 
struction of the most modern types of large guns. The 
rifling of gun tubes was explained, and the subject of the 
relative force of gunpowder and cordite was afterwards 
treated by Mr. Andrews. He also explained the nature 
of the disintegration of steel shells when fired against 
armour-plates, and the disruptive effects of explosives en- 
closed in steel cylinders were also illustrated. Samples 
were shown of old cannon balls made at the Wortley Iron 
Works about 260 years ago, and also specimens of the 
most recent projectiles. At the close of the lecture a sum 
of 332. was collected on behalf of the Soldiers and Sailors’ 
Widows and Orphans’ Fund. 


Professor Arnold on the Failure of Steel Rails.—On 
Monday night Professor Arnold gave a lecture criticising 
the report of the Board of Trade on steel rails, before 
the members of the Sheffield Society of Engineers and 
Metallurgists. This lecture will be published in full in 
an early issue. 


Messrs. Vickers, Sons, and Maxim.—Speaking at the 
annual meeting of the above company at Sheffield on 
Tuesday last, the chairman, Mr. T. E. Vickers, referred 
to the question of production, and remarked that, in spite 
of von had been said, their firm had never 
been really behindhand in the production of armour- 
plates—never atall. As regards guns, they were making 
now at the rate of one hundred and sixty 6-in. guns a 
year, besides larger and smaller guns. Their present 
capacity for gun work was thirty of the guns of the type 
from 9.2-in. to 12-in.; about two hundred guns 6-in. and 
74-in. mixed ; about one hundred 4.7-in.; and about three 
hundred field guns. They had, as would be seen, a very 
large capacity, and in addition to that they were able to 
make all the mountings and gun-carriages for the guns 
they turned out. The work at Barrow had very much 
increased recently. A number of very fine cranes had 
been put up in the yards, so that now shipbuilding could 
be done cheaper, he believed, than in any yard in the 
world. The report and balance-sheet was received and 
approved. 


South Yorkshire Coal Trade.—The chief interest in the 
coal trade of the district during the past week has been 
the settlement of the railway contracts at 9s. per ton. 
This is some 5s. below the present rates, which are from 
13s. 6d. to 14s. per ton, and 7s. below the previous half- 
year’s contracts. The South Yorkshire coalowners met 
on Tuesday in Sheffield, and the local collieries retailing 
house coal in Sheffield decided to reduce their prices from 
6d. to 10d. per ton to the consumer from April 1. 


Iron and Steel.—The local iron market has lately shown 
signs of improvement, and consumers are showing more 
disposition to do business. Quotations have drop 
since the beginning of the month, prices now being as 
follow: West Coast hematites, 67s. 6d. to 70s. per ton; 
East Coast ditto, 65s. 6d. to 67s.; Lincolnshire No. 3 
foundry, 493. to 50s.; forge ditto, 46s. to 47s.; Derby- 
shire No. 3 foundry, 51s. to 52s.; forge ditto, 46s. to 48s.; 
bars, 77. 103. to 8/.; sheets, 8/7. 12s. 6d. to 8/. 17s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, but in spite of the 
more encouraging news from abroad quotations were 
easy and little business was transacted. Makers of pig 
iron, however, reported that they were not badly off for 
orders, and they were in no great hurry to put iron on 
the market. Several producers still adhered to 46s. for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig, 
but others were prepared to sell at 45s. 9d., and there 
were merchants who disposed of the ruling quality at 
45s. 6d. The last-named figure may be given as the 
general market quotation, though at the same time 
second hands have not a great deal of iron to dis- 
pose of. No. 1 Cleveland pig was put at 47s.; No. 4 
foundry, 44s. 6d. ; grey forge, 443.; mottled, 433. 9d.; and 
white 433. 6d. East Coast hematite pig was weak, and 
the supply was in excess of the demand, as is shown by 
the steady increase of the warrant stores. No. 1 was 
57s.; mixed numbers, 563.; and No. 4, 52s.—all for 
early delivery. There was little or nothing doing in 
Spanish ore, buyers still considering it too dear. 
Notwithstanding this the tendency of price was rather 
upwards. Rubio was quoted 14s. 6d. ex-ship Tees. 
To-day the market showed signs of improvement. In- 
quiries were more numerous, and quotations were de- 
cidedly stiffer. Some firms declared that prices were 
ange! much the same as yesterday, but others quoted a 
ew coppers more. Several merchants asked 45s. 9d. for 
prompt No. 3, and in the same proportion for other 
qualities of Cleveland iron. Shipments of pig iron for 
March, though not heavy, are fairly good. Exports are 
expected to improve as the season wivennen. 


Messrs. Bell Brothers, Limited.—The report of Messrs. 
Bell Brothers, Limited, for the year ending December 31, 
1900, shows a profit for the year of 360,466/. 4s. 1d., to 
which must be added the balances of undivided profit 
brought from the year 1899, amountin 
392,599, 63. 5d: Out of this the 


to 32,1337. 23. 4d. 
ollowing amounts 


were provided up to December 31, 1900: Interest on 
4 per cent. debenture stock for year 1900, 20,000/. ; 
dividend on 6 per cent. preference shares for half-year to 
June 30, 1900, 15,0002. ; interim dividend on ordinary 
shares at 15s. per share paid October 9, 1900, 45,000/. ; 
amount carried to the credit of the reserve fund under 
section 115 of the articles of association, 47,434/. 16s. 7d. ; 
special provision for income-tax, 5000/.—132,434/, 16s. 7d. 
Since December 31, 1900, the following has been paid 
thereout: On February 1, 1901—dividend on 6 og cent. 
preference shares for half-year to December 31, 1900, 
15,000/.—147,434/. 16s. 7d., leaving to be still dealt with 
245,164. 9s.10d. The directors recommend the following 
appropriation of this balance: Extension and improve- 
ments to be written off, 53,0052. 14s. 5d.; final dividend 
on ordinary shares at 25s. per share, payable April 11, 
1901, 75,0007.; amount to be carried to a reserve account 
for general purposes, 100,000/.; balance carried forward, 
17,1582. 15s. 5d.—245,1647. 9s. 10d. The retiring direc- 
tors, Mr. Maurice L. Bell and Mr. Charles Dorman, are 
eligible, and offer themselves for re-election. Messrs. 
W. B. Peat and Co., the auditors, also retire, and offer 
themselves for re-election. 


Manufactured Iron and Steei.—There is very little 
alteration in the manufactured iron and steel trades. 
Prices for most descriptions are the same as those ruling 
a week ago. New orders are rather scarce. Cast-iron 
chairs have been reduced to 3/. 12s. 6d. net at works. 


Blowing Engines.—Under the auspices of the Cleve- 
land Institution of Engineers, Mr. Tom Westgarth on 
Monday delivered a lecture on “‘ Blowing Engines.” The 
lecturer dealt in detail with his subject, and, by means of 
lantern slides, showed the engines built in America, on 
the Continent, and at Messrs. Richardsons, Westgarth, 
and Co.’s, Middlesbrough, for ironmasters in the Cleve- 
land district. He refe to the progress made on 
the Continent in connection with engines working by 
blast-furnace gas. A successful solution of washing the 
gas before it reached the engine had not yet been exactly 
arrived at. Though these engines had passed the experi- 
mental stage, ib would be wise for those putting down 
works not at present to move too quickly, but to put down 
steam engines and alsoa gas engine, to enable them to get 
some experience of the latter. 


Reduction in Ironworkers’ Wages.—The report of the 
accountant to the Board of Conciliation and Arbitration 
for the manufactured iron and steel trade gives the 
average net selling price per ton for rails, plates, bars, 
and angles for the two months ending February 28 last at 
72. 103. 9.53d., as against 8/. 5s. 2.48d. for the previous 
two months. In accordance with sliding scale arrange- 
ments there will be a reduction of 9d. per ton on puddling 
and 73 per cent. on all other forge and mill wages, to take 
effect from the 1st proximo. 





ARTIFICIAL PRODUCTION OF CoLD.—Before the com- 
mencement of Dr. Hampson’s last lecture on the above 
subject at University College, the audience were invited 
into the chemical department of the college, where a 
liquid-air machine was at work, and the ———— for 
liquefying hydrogen and some of the special appliances 
for exact scientific measurements, were at the same time 
kindly shown and explained by Dr. Morris W. Travers. 
The subject of the course was resumed with a brief account 
of the observations on the free expansion of gases made 
in and after 1845 by Joule and Thomson. These observers 
found that, with the exception of hydrogen, if a compressed 
gas were allowed to expand freely, it underwent cooling, 
though not nearly so much as when doing work upon a 
piston. The formula for the cooling effect was given thus : 


- re =A (7) where d g was the fall of tempera- 
ture on the Centigrade scale, d p the fall of pressure in 
pounds per square foot, ¢ the initial temperature on the 
absolute scale, and A the coefficient of specific cooling, 
from 0 deg. Cent., per pound of pressure drop per 
uare foot. Though this cooling was small, it admitted 

of very compact construction in the apparatus em- 
loyed, and, if the effect could be accumulated, it might 
ke to more intense cold than had been obtained by the 
reatest refinements of the cascade system, including 
Oissowski’s and Dewar’s ingenious plan of making an 
intermediate gas by mixing hydrogen with oxygen or 
nitrogen. Early in 1894 the lecturer devised what was then 
a new combination, involving a long tube of compressed 
gas, free expansion at a small orifice, immediate return 
of allthe expanded gas over the whole length of the 
compressed gas tube, and efficient interchange of tem- 
ratures between the compressed and the expanded gas. 
ate in the same year he submitted this method for 
adoption at the Royal Institution, where, during the 
next twelve months, it succeeded in liquefying air with- 
out the use of auxiliary refrigerants. eantime, Dr. 
Linde had invented and successfully carried out what 
was practically the same method, with differences in detail, 
however, which made it necessary to employ auxiliary refri- 
gerants. These two inventors of the self-intensive method 
have both constructed air hquefiers for laboratories. The 
lecturer’s form, which liquefied air in six minutes, had 
lately been applied to the liquefaction of hydrogen 
both at the Royal Institution and at University College. 
An American, Mr. Tripler, two years after the publica- 
tion and illustration in full detail of the above invention, 
adopted the process and made liquid air in large quan- 
tities, his supporters basing his claim to be the inventor 
of the new process on an old British patent of his, 
No. 4210, of 1893. This was exainined, and shown to be 
such a complete fallacy that the apparatus described in it 








would produce heating instead of cooling. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—There has been a fairly active demand for 
the best and second best steam coal. The former has 
made 16s. 6d. to 17s. per ton and the latter 15s. to 16s. 3d. 

rton. The house coal trade has shown little change ; 

o. 3 Rhondda large has brought 15s. to 16s. 6d. per ton. 
Quotations for coke have ruled somewhat easier ; foundry 
qualities have brought 16s. to 16s. 6d. per ton, and fur- 
nace ditto 14s. to 14s. 6d. per ton. As regards iron ore, 
the best Rubio has made 14s. to 14s. 6d. per ton, while 
Tafna has realised 16s. 3d. to 163. 6d. per ton. 


The Swansea Valley.—The whole of the tin and sheet 
mills at the a are again in Spates The five tin- 
plate mills at Clydach are also in full activity. The output 
of the local collieries is falling off. 


Devonport and Portsmouth.—The increases in men and 
wages at Devonport and Portsmouth since 1897 have been 
as follows: Devonport, 1934 men, 140,0437. wages; 
Portsmouth, 1015 men, 74,080/. wages. 


The “‘ Implacable.” — After several delays, the speed 
trials of the new line-of-battle ship Implacable concluded 
on Saturday with a successful run of eight hours at full 
— over the deep-sea course between Rame Head and 

Jodman Point. The ship left Portsmouth Sound about 
eight o’clock on Saturday, and two hours later her engines 
were working at 15,000 horse-power, and the trial com- 
menced. She returned to the Sound shortly after seven 
o’clock in the evening, and signalled that the result was 
satisfactory. With the gross total indicated horse-power 
of her engines at 15,244, the Implacable kept up a con- 
tinuous speed of 18,22 knots per hour, representing an 
excess of .22 knots over her designed speed, while her coal 
consumption was 1.88 lb. per indicated horse-power per 
hour. The mean details were: Steam in boilers, star- 
board and port, 270 lb.; steam at engines, starboard 243 lb., 
port 242 lb.; vacuum at engines, starboard and port, 27 in ; 
revolutions, starboard 109.1 per minute, port 108; pres- 
sure at cylinders, high, starboard, 101.8; port, 104.8; 
intermediate, starboard, 43.7; port, 39.5; low, starboard, 
18.7; port, 19.4; indicated horse-power, high-pressure 
cylinder, starboard, 2230; port, 2273 ; intermediate, 
starboard, 2552; port, 2289 ; low, starboard, 2914; port, 
2986; total, star » 7696; a 7548. Throughout 
the trial the engines worked well. 


More Welsh Coal.—Operations which have been con- 
ducted for the past two years by the Windsor Steam Coal 
Company, at Aber, near Caerphilly, have resulted in 
the striking of a rich seam of coal ata depth of 590 yards. 
The seam is what is generally known in the coalfield as 
the ‘‘two-foot mine,” but it pans out to something over 
3 ft. Below it are other measures of even greater value. 
Messrs. Insole and Sons are the owners of the colliery. 


The Electric Light at Newport.—The loss on electric 
lighting at Newport for the year ending March 31 had 
been estimated at 20007. There was at the outset an esti- 
mated surplus for the year of 400/., but the coal market 
upset this as time went on. Now it is feared that there 
will be a debit balance of 3500/. Of this deficit 1200/. is 
due to a bad contract for coal. 





CaATALOGUES.—An interesting trade publication is one 
just issued by Messrs. Siebe, Gorman, and OCo., of 
Westminster Bridge-road, London, which gives some 
particulars of important diving work carried out with 
their plant in every quarter of the globe. A com- 
paratively new device illustrated in this pamphlet is 
the Buchanan-Gordon deep-sea diving dress, in which 
the water pressure on the dress is taken on metallic 
rings, the air pressure inside the dress being adjust- 
able by the wearer at will.—We have received from the 
Gandy Belt Manufacturing Company, Limited, Sea- 
combe, Cheshire, a copy of a new price-list of the firm’s 
well-known belting.—The Dermatine Company, Limited, 
of 95, Neate-street, London, 8.E., have just issued a new 
illustrated catalogue of the numerous articles now made 
out of dermatine. These range from belting, cup leathers, 
and valves, down to doormats.—The Allgemeine Elek- 
tricitits-Gesellschaft, of Berlin, has sent an excellent 
illustrated pamphlet of the great power station at Schiff- 
bauerdamm-Luisenstrasse, Berlin, where machinery aggre- 
gating over 21,000 horse-power is installed. 





PERSONAL AND TRADE Notres.—The head offices of the 
British Corporation for the Survey and Registry of 
Shipping have been removed from 69 to 121, St. Vincent- 
street, Glasgow.—The Haslam Foundry and aE 
Company, Limited, Derby, have appointed Mr. C. F. 
Holt, of 70, Drury-buildings, 21, Water-street, Live 1, 
to be Liverpool agent.—Mr. J. C. Spence, consulting 
engineer, 56, Bishopsgate-street Within, London, E.C., 
has removed to West India House, 96, Leadenhall-street, 
London, E.C.—Mr. A. Corin, of 122, Cannon-street, E.C., 
has taken over the iron, steel, and metal agency formerly 
carried on by Mr. E. Cloes, at the same address, and has 
also been appointed to represent the Usines et Fon- 
deries de Baume et Marpent, and a number of other 
Belgian firms.—The Sturtevant Engineering Company, 
Limited, have moved into larger premises at 147, Queen 
Victoria-street, London, E.C.—Messrs. C. A. Zadig and 
Co., portable railway plant makers, have moved from 
11 to 73, Queen Victoria-street, E.C.—The Cleveland 
Machine Screw Company, Cleveland, U.S.A., have 
appointed Messrs. Charles Churchill and Co., Limited, 
oF Leonard-street, E.C., sole agents for the sale in the 
United Kingdom for the ‘ Cleveland Automatic.” 
Messrs. Churchill and Co. will maintain a tool-making 








plant for the supply of tools for the machines. 
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THE WORKING OF PATENTS ACTS. 

THE report of the Committee appointed by the 
Board of Trade to inquire into the working of the 
Patents Acts on certain specified questions has 
been published. It is signed by Sir Edward Fry 
(Chairman), Lord Alverstone (Lord Chief Justice), 
Sir W. H. Houldsworth, Mr. Francis J. S. Hop- 
wood, Mr. Stephen E. Spring Rice, Mr. J. Fletcher 
Moulton, Colonel T. Walter Harding, Mr. Edward 
Carpmael, and Mr. Herbert Hughes, some of 
whom have appended notes on certain points. The 
Solicitor-General was prevented by indisposition 
from signing the report and from appending any 
note to it. 

Reference is made to papers laid before the 








ack! Committee by two of its members, which, it is 


stated, will be found in the first appendix to the 
report ; to the oral evidence given before the 
Committee, which, it is said, will be found in the 
second appendix; and to written and printed 
communications from various persons, the principal 
of which are stated to be mentioned in the third, 
fourth, and fifth appendices. Unfortunately these 
appendices are not yet published, but we assume 
they will be, regard being had to their public 
interest and importance. 

The witnesses examined included two from the 
Patent Office ; one from the Board of Trade (the 
Solicitor) ; two referees under Section 22 of the 
Act of 1883 (the compulsory license section); two 


ni litigants under that section ; seven patent agents ; 


two inventors; three consumers of patented articles; 
and one legal expert. The first question dealt with 
is that of preliminary examination as to novelty of 
inventions in respect of which patents are applied 
for. By request of the Committee, the officers of 
the Patent Office made an examination in respect of 
all the complete specifications accepted during the 
first week in June in each of the three years 1897, 
1898, 1899, and carried these examinations back to 


*| the year 1877 inclusive ; with the result that of the 


total number of specifications examined it was 
found that 57.59 per cent. were not anticipated ; 
6.69 per cent. had been wholly covered by previous 


2) patents ; 35.31 per cent. had been partially antici- 


pated in the same way; 0.29 per cent. were ob- 
viously old; and 0.12 per cent. disclosed no 
manner of manufacture. Or, stated in other terms, 
the examination showed that upwards of 42 per 
cent. of the specifications accepted appeared to 





have been anticipated either in whole or in part. 
In making the inquiry, ‘‘ obviously old” was con- 
strued as meaning ‘‘ known in the industry but not 
previously protected” ; and the result shows that 
the proportion of specifications coming into this 
category to the whole number of applications is so 
trifling as to be almost negligible. 

Inasmuch, moreover, as the question whether 
the invention is obviously old ——— the 
general question as to novelty, and the number of 
inventions which would have to be dealt with, 
—_ from those already protected, is, as above 
shown, relatively very small, the Committee do 
not recommend any examination as to inventions 
which are obviously old, as distinguished from those 
which have been previously protected by letters 
patent. But with regard to inventions previously 
protected by letters patent the case is entirely 
different ; their number is, to judge from the in- 
quiry made, large, both positively and relatively. 

The Committee are of opinion that the grant of 
invalid patents is a serious evil, inasmuch as it 
tends to the restraint of trade and to the embar- 
rassment of honest traders and inventors, and this 
fact, coupled with the result of the foregoing 
inquiry, isin their opinion a cogent argument in 
favour of some inquiry as to anticipation by prior 
letters patent. They are, therefore, of opinion 
that, in addition to the existing inquiries, an exami- 
nation ought to be made by the Patent Office into 
the question whether any invention claimed ina 
deposited specification has been claimed or de- 
scribed in any, and what, specifications of letters 
patent granted in the United Kingdom dated less 
than fifty years previous to the date of the appli- 
cation ; that this inquiry should not be extended 
to provisional specifications which have been pub- 
lished but not followed by a complete specification ; 
and that consequent upon the limitations of this in- 
quiry, an enactment should be passed to the effect 
that the publication of an invention in specifica- 
tions of letters patent granted in the United King- 
dom dated fifty years or more previous to the date 
of the application, or in a provisional specification 
of any date of the kind before mentioned, shall not 
of itself be deemed an anticipation of the invention. 

They recommend the following steps as suitable 
to give effect to the foregoing recommendations : 
(1) That the result of this inquiry, when aftirma- 
tive, shall be communicated to the applicant ; (2) 
That a time, to be determined by general rules, but 
not ordinarily to exceed two calendar months, be 
given to the applicant to amend his specification, 
and, if amended, an examination to be made in 
the Patent Office whether the specification is 
still open to objection on the ground of the 
invention claimed having been previously claimed 
or described as above mentioned ; (3) Thata report 
be made to the Comptroller of the result of the 
examinations ; (4) That reports of examiners shall 
not in any case be published or be open to public 
inspection, and shall not be liable to production 
or inspection in any legal proceedings, unless the 
court, or officer having power to order discovery in 
such legal proceedings, shall certify that such pro- 
duction or inspection is desirable in the interests 
of justice, and ought to be allowed; (5) That if 
the Comptroller be satisfied that no objection 
exists to the specification on the ground that 
the invention claimed in the deposited specifi- 
cation has been wholly, or in part, claimed in 
one or more complete specifications of letters 
patent within the period above mentioned, or 
on apy other of the existing grounds of objec- 
tion, he shall accept the same; (6) That if the 
Comptroller be not satisfied, he shall, after hearing 
the applicant, and unless the objection be removed 
by amendment satisfactory to the Comptroller, 
decide whether a reference to any, and if so what, 
prior specifications ought to be made in the speci- 
fication by way of notice to the public; (7) That 
an appeal lie from the said decision of the Comp- 
troller to the law officer ; (8) That in any case in 
which it shall appear in the prosecution of the 
hétebe-seeationat inquiry that the whole of an in- 
vention claimed by the deposited specification has 
been claimed by some prior specification, it shall 
be competent for the examiner to make a provi- 
sional report to that effect without any further 
prosecution of the inquiry, and in case the said 
report shall not be reversed or altered, the same 
shall become final, but in case it be reversed or 
altered the necessary further inquiry shall be pro- 
secuted and Kage on. 

Thus it will be seen that the scheme recom- 








414 


ENGINEERING. 


[Marcu 29, 1901. 





mended by the Committee is practically that origin- 
ally proposed some thirty years ago by Mr. Lloyd 
Wise, and repeatedly advocated by us in the in- 
terval. This, we venture to think, will surprise 
no one when the large measure of support accorded 
tothe scheme is borne in mind. In this connection 
it may be permissible to observe that it has re- 
ceived the approval, not only of the distinguished 
gentleman who was Chairman of the Select Com- 
mittees of 1871-2 on the Patent Laws, of other 
members of those Committees, and of a number 
of those members of the Bar and eminent scientific 
experts whose names are prominently associated 
with the trial of patent cases ; but also of many of our 
leading scientists, inventors, and manufacturers. 
Moreover, as going to show how thoroughly, 
widely and repeatedly it has been considered, 
discussed, and passed upon, it will not be out of 
place to recall the facts that it has been, in sub- 
stance, unanimously approved by two special meet- 
ings of the Institution of Mechanical Engineers 
(in 1875 and 1876); by two separate meetings of 
the London Association of Foremen Engineers 
and Draughtsmen; by the Society of Arts 
(in 1877); by the Patent Law Committee of 
the Association for the Reform and Codification 
of the Law of Nations; by the Manchester 
Association of Employers, Foremen, and Draughts- 
men Engineers; by a large number of London 
— agents ; and by many others ; besides having 
een recommended in petitions presented to the 
House of Commons, respecting the Patent Bills 
introduced by the then Government in 1875, 1876, 
and 1877, but ultimately withdrawn. 

Some reasons in support of the scheme, together 
with an indication of the way in which effect might 
be given to it, will be found (with illustrations) in 
our issue of November 23 last (vol. 1xx., page 671). 

The Committee furthermore recommend, inter 
alia, that the Board of Trade shall have power 
to appoint another officer or other officers to 
perform, in addition to the Comptroller, the 
duties cast upon him by the scheme; that the 
period between the application for provisional 
protection and the filing of the complete specifi- 
cation be shortened by three months, in order 
to allow for the time required by the new 
inquiries ; that, in addition to the existing fees, 
a fee of 1l. be payable on sealing; that the 
date for the coming into operation of any Act em- 
bodying the scheme shall be postponed for such a 
period as may be necessary for the completion of 
the illustrated abridgments to the date to which 
the search is to be carried back ; that during that 
period the Patent Office should be authorised 
gradually to increase its staff, for the double pur- 
pose of expediting the completion of the abridg- 
ments and training the new staff which will be re- 
quired for the examination; and that in any 
statute giving effect to the scheme a clause should 
be inserted negativing any liability of the Patent 
Office for the completeness or correctness of the 
search. 

The Committee express the opinion, which we 
strongly endorse, that if this scheme receive the 
sanction of the Legislature it will be highly bene- 
ficial to honest and bond-fide applicants, whilst it 
will tend to discourage the taking out of patents for 
objects other than the protection of a real inven- 
tion. 

In advising the imposition of a further fee of 1. 
on the sealing of the patent, the Committee have 
been influenced by the consideration that the addi- 
tional work undertaken by the office will, in their 
opinion, be of great value to applicants, and that 
as it will only be payable if the patent be com- 
pleted, it will operate as an inducement to appli- 
cants not to proceed with patents which are really 
invalid. With regard to the cost, we may mention that 
the Committee have had an approximate estimate 
prepared by the Comptroller and Chief Examiner, 
some particulars of which are given in the report, 
and the Committee see nothing in this estimate 
which should preclude them from advising the 
adoption of the scheme of search suggested. 

The second question dealt with is that of com- 
pulsory licenses. 

Section 22 of the Act of 1883 provides that if, on 
the petition of any person interested, it is proved 
to the Board of Trade that by reason of the default 
of a patentee to grant licenses on reasonable terms : 
(a) The patent is not being worked in the United 


Kingdom ; or (b) The reasonable requirements of the 
public with respect to the invention cannot be sup- 
plied ; or(c) Any person is prevented from working 


or using to the best advantage an invention of which 
he is possessed ; the Board may order the patentee 
to grant licenses on such terms as to the amount of 
royalties, security for payment, or otherwise, as 
the Board, having regard to the nature of the in- 
vention and the circumstances of the case, may 
deem just, and any such order may be enforced by 
mandamus. 

The Committee say there is a consensus of 
opinion amongst the witnesses that this section is 
beset with difficulties. In the first place, it makes 
no provision for the award or payment of costs. In 
the next place, the event on which the jurisdiction 
is to arise is defined in a manner which creates much 
difficulty. It is confined to the happening of one 
or other of three events as the result of a default 
of the patentee to grant licenses on reasonable 
terms ; whereas it appears to the Committee that 
the default of the patentee to work is as important 
as his default to grant licenses. Again, one of 
the three events is that the patent is not being 
worked in the United Kingdom ; and it is evident 
that the interpretation of this condition is one of 
great difficulty, in respect of which the clause gives 
no guidance. Furthermore, the machinery of the 
clause as to the actual grant of the license is need- 
lessly complicated, and is, in the case of a foreign 
patentee residing out of the jurisdiction, either 
inoperative or very diflicult to enforce. The 
practice of the Board of Trade has been to 
delegate to a referee the duty of hearing and 
reporting on the questions in controversy, and 
then to decide what, if any, license is to 
be granted. Proceedings under the section may 
affect interests of a very high pecuniary value, 
and they ought, in the Committee’s opinion, 
to be safeguarded in the same manner as pro- 
ceedings in an ordinary litigation, and not entrusted 
to any branch of the executive Government. 

The Committee, we are glad to note, are not 
able to accede to the suggestion that some plan 
for. the defeasance of a patent in the event of its 
not being worked in this country would be prefer- 
able to the compulsory granting of licenses. Those 
who have had any practical experience of the 
effect of compulsory working provisions in foreign 
countries will assuredly endorse the view expressed 
by the Committee. Whether, however, the Com- 
mittee’s views as to what should be done will in all 
respects afford equal satisfaction may be open to 
considerable doubt. 

They recommend that the right of applying be 
confined, as at present, to a person interested : 
that the jurisdiction should arise ‘‘ when it is made 
to appear that the reasonable requirements of the 
public in reference to the invention have not been 
satisfied by reason of the neglect or refusal of the 
patentee to work or grant licenses on reasonable 
terms ” : that the jurisdiction be transferred to the 
High Court, to be exercised as part of its ordinary 
jurisdiction, and therefore be accompanied by the 
same power of awarding costs, and be subject to 
the same rights of appeal and to the same regula- 
tion by general orders as are in force in respect to 
its existing business, except that no appeal to the 
House of Lords shall be brought without the leave of 
the Court of Appeal or of the House of Lords: that 
the respondents in any proceedings under this juris- 
diction shall include the patentee, and any persons 
claiming an interest in the patent as exclusive 
licensees or otherwise; that, in addition, the 
Attorney-General in England or Ireland, or the 
Lord Advocate in Scotland, or any person autho- 
rised by them respectively, shall have the right of 
appearing ; that the jurisdiction shall apply to all 
letters patent whether granted before or after the 
passing of the proposed enactment; that, unless 
and until it be otherwise provided by general 
orders of the High Court, the application to the 
High Court shall be made by originating summons, 
and that therein it shall be sufficient to allege 
(a) that the applicant is a person interested 
in the invention ; (b) that the reasonable require- 
ments of the public in reference to the inven- 
tion have not been satisfied by reason of the 
neglect or refusal of the patentee to work or 
grant licenses on reasonable terms ; and to ask for 
the grant to the applicant of a license on reason- 
able terms. Also that the Court have power 
to make an order conferring a license on the appli- 
cant upon such terms as to the duration of the 
license, the amount of royalties, security for pay- 
ment, and otherwise, as the Court, having regard 
to the nature of the invention, and the circum- 





stances of the case, shall deem just. 





The Committee also recommend that in deter- 
mining the costs regard shall be had by the Court 
to any previous request for, or offer of a license, 
made before the date of the order of the Court, 
whether before or after application to the Court. 

We now come to the third and last question dealt 
with in the report. According to Section 103 of 
the Act of 1883, if the Sovereign is pleased to make 
any arrangement with the government or govern- 
ments of any foreign state or states for mutual 
protection of inventions, designs, and trade 
marks, or any of them, then any person who has 
applied for protection for any invention, in any 
such state, shall be entitled to a patent for his in- 
vention in priority to other applicants ; and such 
patent shall have the same date as the date of 
application in such foreign state, provided that his 
application is made within seven months from his 
applying for protection in the foreign state with 
which the arrangement is in force. The Com- 
mittee are of opinion that the period of seven 
months may properly be extended to twelve 
months, subject to the conditions (a) that foreigners 
who apply for patents in this country under the 
convention should be required to file with their 
application a complete specification ; (b) that upon 
acceptance, or at the expiration of the said twelve 
months, whichever shall be the earlier, the foreign 
applicant’s specification shall be published by the 
Patent Office; and (c) that the concession on the 
part of this country in the above-mentioned ex- 
tension of time be reciprocally met by a similar 
provision for British inventors in foreign countries. 

The question of reciprocity is one that calls for 
special consideration, because this country affords 
facilities to subjects and citizens of foreign States 
that do not reciprocate. 

In conclusion, the Committee acknowledge the 
readiness with which the very onerous duties in- 
volved in searches as to novelty in between 800 and 
900 cases, were assumed by the staff of the Patent 
Office, the very cordial manner in which the 
Comptroller (Mr. C. N. Dalton, C.B.) and Chief 
Examiner (Mr. H. Hatfield) have responded to 
all their demands, and the very great assistance 
which they have received throughout the inquiry 
from their secretary (Mr. Arthur Paget). 








ELECTRIC RAILWAYS. 

Masor Carpew’s third and concluding Cantor 
lecture on ‘‘ Electric Railways” was delivered at the 
Society of Arts, John-street, Adelphi, on Monday 
last. 

In commencing his lecture, Major Cardew said 
that he proposed commenting on the differences 
in the equipment of substations, according as 
the railway was worked with polyphase or with 
continuous currents. The former had the advan- 
tage that there was no moving machinery in the 
substations, whilst if continuous currents were 
used, rotary transformers were required there. 
The statical transformers used with the polyphase 
system were very simple pieces of apparatus, 
consisting merely of two coils of wire on a 
core. The rotary converter, on the other hand, 
combined in the one machine both an alter- 
nator and a continuous-current dynamo. They 
were highly efficient, but needed skilled attention. 
On the other hand, with continuous-current work- 
ing, accumulators could be used to equalise the 
load. The advantages of accumulators for this 
purpose were well shown in a paper read by Mr. 
Grindell before the Manchester section of the Insti- 
tution of Electrical Engineers, in which reference 
was made to a tramway line thus worked with 
the aid of accumulators. The load on the line 
ranged between 700 and 150 kilowatts, the varia- 
tions being very abrupt, but the excess loads were 
taken almost entirely by the batteries. These were 
worked by means of an automatic booster, the 
arrangement being such, that at times of light load 
the booster charged the batteries, whilst at times 
of heavy load the booster supplied the line from 
the batteries. ; 

In the case of a full-scale railway, the continuous- 
current system might be considered as having the 
following advantages: 1. It was a two-wire system, 
whilst the other required three conductors at least, 
and every additional contact must, to some extent, 
be considered a disadvantage. 2. Accumulators 
could be used, thus reducing the size of the plant 
at the generator station, and permitting the adop- 
tion of smaller units at the substations. 3. There 





were no idle currents in the transmission lines, 
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whilst with the polyphase system some 15 per cent. 
more current had to be provided than was wanted 
for power. 4. With polyphase motors very small 
clearances were required between rotors and stators 
if phase differences were to be kept small. 5. Varia- 
tions in speed were more readily obtained with 
continuous currents, since with polyphase motors 
there were practically but two running speeds. 
On the other hand, the polyphase system had the 
following advantages : 1. Great simplicity in the 
equipment of the substations. No labour was 
needed there, and hence working expenses as well 
as capital expenditure were reduced. 2. Three 
thousand volts could be used on the trolley line, and 
the line conductors were wires in place of heavy 
rails obstructing the way, and requiring to be bonded 
at every 30 ft. to 40 ft. Substations could also 
be placed at greater distances, and the total power 
installed in them reduced, owing to the better 
load factor thus obtained. 3. The current was 
much smaller, and its collection easier. 4. Less 
expensive transformers were necessary, since 
rotary converters were not needed. The motors 
were simpler and more mechanical, and there 
was only a low pressure in the moving portions, 
which could, moreover, be entirely supported 
by springs. 5. The speed depended solely on 
the frequency of the supply, which was a constant, 
and not on the pressure, which was variable. As to 
the return of current to the line, there was also an 
advantage as compared with the series-wound 
motors now generally used on continuous-current 
systems ; but by using continuous-current motors 
with separately excited fields, that advantage could 
be secured by the continuous-current system. 
Reviewing the subject as a whole, Major Car- 
dew went on to say, the balance of advantages—at 
least so far as full-scale railways were concerned— 
seemed to lie with the polyphase system, even 
though accumulators could not be used ; against 
these, however, should be offset the capital and 
maintenance costs of the cells. Assuming the 
above view as correct, he would next take up the 
question of the cost of equipping such a line for 
polyphase traction. As a concrete example, he 
would take the case represented diagrammatically 
in Fig. 1. In this diagram Metropolitan termini 





were represented by A and B, the lines from 
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which converged on a point C, and thence united 
into a line to D, a fashionable resort 50 miles 
away. In addition to its main line traffic, D 
supported local traffic to termini at E and F. 
There was a large suburban traffic round OC, 
which was worked over four lines of rail, the 
rest of the railway being double-track. There 
was another suburban service between G and H ; 
hence the suburban service as a whole followed 
two separate circuits, that round C being 20 
miles long, whilst the other was 15. These 
services were to be worked by trains follow- 
ing each other every quarter-hour. On the main 
line expresses would run every half-hour, start- 
ing alternately from A and B; and similarly ex- 
presses would leave D every half-hour, arriving 
alternately at A and B. The train which left A 
would, on its return to town, arrive at B, and vice 
versd. The expresses would stop twice on the way 
down, viz., at the stations marked K and L, respec- 
tively 20 and 35 miles out of town. A slow train 
would leave B at the same time as the express left 
A, and would reach K soon enough not to delay the 
following down express. Passengers by this slow 
train entering at intermediate stations could pick 
up the express at K. A light train would leave K 
after every express, and get to L, in time for the 
next express following. Similarly, light slow 
trains would leave L for D after each express. An 
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stations where it was itself booked to stop, One 
of the generating stations might be near C as 
shown, and would supply all the suburban service 
and the main line service up a point half way between 
K and L. Another generating station might be 
at D, which would supply the current needed for 
the local suburban services, and for the main line 
traffic up to a point about half way between K and 
L. It would be perfectly possible to work the whole 
system from a single generating station ; but the 
arrangement shown would probably be the cheaper. 

Coming to the question of running speeds, it 
should be noted that with the polyphase system the 
speeds of the slow and fast trains would be some- 
what closely connected. If 60 miles per hour was 
adopted for the express service, using four-pole 
motors, the speed for the slow service might be 
40 or 30 miles per hour, according as six or 
eight pole motors were used. With stations at one 
mile apart, the question as to whether a 40-mile 
or a 30-mile speed was the better was somewhat 
difficult. With the 40-mile speed the acceleration 
with motors in cascade might be 1.5 foot-second 
per second, and with the main motor running 
alone 0.75 foot-second per second. Under these 
conditions 580 yards would be covered.in the 
59 seconds needed to get up speed, and in re- 
tarding at the rate of 1.5 foot-second per second 
on approaching a station, 380 yards would be 
covered in 39 seconds. Thus, 800 yards would be 
run at full speed, taking 40 seconds. Hence, 
allowing stops of 25 seconds each, 163 seconds 
would elapse after leaving one station before the 
train started from the next, so that 40 minutes 
20 seconds would be needed to complete the 15- 
mile run. A 4-minute stop would be sufficient 
at each terminus. With a standard speed of 
30 miles per hour, 323 yards would be run in 
getting up speed, 215 yards in stopping, and 
1222 yards at full speed. The total time be- 
tween successive starts would thus be 182 seconds 
in place of 163. The difference was not great, but 
to work a 15-minute service, seven trains would be 
needed in place of six, and this would largely reduce 
the saving resulting from the adoption of the lower 
speed. Even if the stops with the 40-mile service 
were 30 seconds each, there would still remain 
3 minutes 30 seconds available for stops at each 
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terminus. The power taken in acceleration for 
the 40-mile speed would be 900 kilowatts, and for 
the 30-mile speed about 600. At full speed the 
respective demands for power would be 200 and 
115 kilowatts, which would be a liberal provision. 
The energy taken to run the train for the 40-mile 
speed service would be fifteen Board of Trade 
units per mile, whilst for the slower service nine 
Board of Trade units would be needed. In the 
above estimate it has been assumed that each of 
the trains weighed 150 tons. 

It would be seen that the maximum power was 
very much greater with the higher speed, neces- 
sitating heavier capital expenditure in generators 
and motors; but, on the other hand, only six 
trains would be needed to do the work in 
place of seven. The choice, therefore, would be 
largely a question of popularity; and there was 
little doubt that the higher speed would be the 
more successful of the two in stimulating trafic, 
and a mere addition of 2d. to the earnings per 
train-mile would fully pay for the additional out- 
lay. Again, asa 40-mile speed would be needed 
for the stopping trains on the main line, the 
adoption of the same standard for the suburban 
service would simplify the motor equipment. 
Hence, if the stops did not exceed a 3(-second 
average, the balance of advantages seemed to 
be with the higher speed. The suburban service 





express would never pass a slow train, save at 





by C would be worked by 150-ton trains, and from 


D y E and F by lighter trains, say, 100 tons 
each. 

The main line express service would be worked 
by five trains in all. Each train would take an 
hour to reach D from A, and after waiting 20 
minutes there would return to B, where there 
would be a wait of 11 minutes before it started 
again for D. Much lighter trains than are 
usual in main line express work would be 
used, since with so frequent a_ service it 
would be impossible to fill heavy trains. 
weight of 100 tons would probably suffice, and 
the train would consist of two motor and two 
trailer cars. The stopping trains from A and B to 
K would require considerable accommodation. They 
would not stop at all stations between A and C or 
Band OC, but would do so at G and at H. The 
run to K would take 43 minutes, and the train 
would reach this point 9 minutes before the ex- 

ress which started from town half an hour later. 

eyond K a light train would probably suffice ; 
hence, it would probably be best to make K the 
turning-point for the slow train from town. The 
traffic from K to L would be worked by a light 
train running backwards and forwards between 
those points: there would thus be no through 
stopping service between the termini of the line. 
The trains from A to K would have the same 
accommodation as the suburban trains, but would 
weigh 120 tons in place of 150 tons, since it would 
be unnecessary to have a greater starting accele- 
ration than 0.75 foot-seconds per second. The 
service would be worked by four trains from each 
terminus, Aand B. From K to L, a 70-ton train 
would be used, consisting of three cars, only one 
being a motor car. The only objection to the method 
proposed is that the change and wait at K or L 
might be inconvenient for passengers between local 
stations at opposite sides of these points. 

In the case of the suburban service, the maxi- 
mum power demanded arose from the acceleration 
of the trains ; but with the express trains this was 
not the case, but was fixed by the steepest gradient 
encountered, which might be taken as 1 in 100. 
This would call for power expenditure at the rate 
of not more than 600 kilowatts, taking a train of 
100 tons. The power needed to accelerate such a 
train at 0.66 foot-seconds per second would amount 
to about 300 kilowatts. The slow trains would be 
accelerated at the rate of 0.75 foot-seconds per 
second, which would need power at the rate of 
550 kilowatts; and they would take an expendi- 
ture of 160 kilowatts to maintain them at full speed 
on the level. The light trains from K to L would 
take 285 kilowatts for acceleration and 95 kilo- 
watts onthe level. The motors would be four-pole 
in the case of the expresses, and the cascade system 
of working would be adopted. 

Referring to the diagram, it would be seen that 
the substations were placed close together where the 
traffic was heavy. The maximum load on the trans- 
formers would only last for very short periods, 
so that these need not be made so as to be 
capable of permanently carrying their maximum 
designed load. At OC, G, and H, the substations 
would each be designed for 2500 kilowatts, but 
at I 1500 kilowatts would suffice. At K, which 
was chiefly concerned in accelerating expresses 
and local trains, 1500 kilowatts would pro- 
bably be enough to provide for. Other stations, 
fitted for an output of 1000 kilowatts, would 
be located 4 miles on either side of L. The main 
generating station would, as already stated, be at 
C, and would provide for all the Metropolitan 
suburban services, and for the main line traffic for 
some distance beyond K. There would be four- 
teen of these suburban trains running at one time, 
and the maximum load on the line could hardly 
exceed that due to seven of these trains 
accelerating and four running. Adding the 
requirements for the express and main line 
stopping trains, about 10,000 kilowatts net would 
be needed; so that allowing for losses of 15 
per cent. for line and transmission, machinery 
capable of producing some 12,000 kilowatts 
should be established at C. It should, however, 
be noted that since the maximum load was not 
continuous, the boiler power necessary would only 
be about half this figure. A plant with an output 
of about 4000 kilowatts would be needed at D. 
The overhead wires would be the size known as 
0000, and be supported on poles 88 ft. apart, 
properly plots The third conductor might 

made of flat copper strips having twice the 
section of the line wire, and supported on fairly good 
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insulators at the side of the line. The loss on the 
trolley wire between K and C would be about 8 per 
cent. The 12,000 volt supply to substations would 
be continuous between C and D, so that at times 
of light load the station at the latter point might 
be shut down. The loss on this line would not 
exceed 3} per cent. A small loss was important, 
since the torque of a three-phase motor varied as 
the square of the voltage. This limit of 3} per 
cent. could, however, be cheaply worked to. The 
total cost would, of course, depend on the land 
value, the nature of the water supply, and the 
like, but would be something like the following 
rough estimate : 


£ 
Generating Stations ... re sey 325,000 
Substations oa <a or ee 62,000 
Mains As im me ws ae 160,000 
Line and equipment... aes .- 228,000 
Total... 775,000 


The rolling stock, if it had all to be purchased 
new, would cost about 424,000/. more, but a con- 
siderable proportion of the existing stock could be 
utilised. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue annual spring meeting of the Institution of 
Naval Architects was commenced on Wednesday 
last, the 27th inst. This was the first occasion on 
which the new President, the Right Hon. the Earl 
of Glasgow, had come before the members at a 
general meeting, having succeeded to the position 
on the retirement of the late President, the Earl of 
Hopetoun. The meeting will be memorable in 
another respect, for it will constitute the last 
occasion on which the Secretary, Mr. G. C. V. 
Holmes, will have filled the position of Secretary, 
he having been appointed by the King to be Pre- 
sident of the Board of Works of Ireland. Mr. 
Holmes has been Secretary to this Institution for 
over twenty-two years, and, whoever may be 
appointed to succeed him, his loss will be a 
serious one. Lord Glasgow, in his opening address, 
referred to the invaluable services which Mr. 
Holmes had rendered to the Institution. His 
high qualifications were, perhaps, more particularly 
conspicuous during the memorable meetings that 
were held a few years ago in Paris and in Berlin 
respectively, and again at the Congress of Naval 
Architects which followed in London during the 
succeeding year. ll technical and scientific in- 
stitutions depend largely for their success on their 
secretaries, and, as an almost universal rule, it may 
be said that the societies devoted to applied science 
in England have been uniformly successful. We 
cannot say all we should wish to say here of Mr. 
Holmes, but we may at least record our individual 
thanks for the kindly assistance we have always 
received at his hands in the somewhat difficult 
task of recording, at short notice, the technical 
details of discussion on often somewhat abstruse 
subjects. The technical knowledge possessed by 
the Secretary of the Institution of Naval Architects 
has been of the greatest value, and his remarkable 
power of organisation and of transacting a large 
volume of business with the least amount of fric- 
tion and apparent effort, and also with unfailing 
amiability, are qualities which every member of the 
Institution recognises. 

On Lord Glasgow taking the chair, the business 
of the meeting was commenced with the usual pro- 
ceedings, the Secretary reading the minutes of the 
last meeting. Other formal proceedings having been 
disposed of, the annual 


Report oF THE CouNcIL 
was read. Reference was first made to the great 
loss which the nation had sustained by the death of 
our late Sovereign Queen Victoria, and also to the 
death of H.R.H. Duke Alfred of Saxe-Coburg- 
Gotha. His Royal Highness was a Vice-President 
of the Institution, and the vacancy thus created 
has been filled by the acceptance of the position by 
H.R.H. the Duke of Cornwall and York. Refer- 
ence was next made to the fact that Lord Hopetoun 
had resigned to fill one of the highest offices under 
the Crown, he being appointed by the late Queen 
to the post of first Governor-General to the Aus- 
tralian Commonwealth. Reference was next made 
to the forthcoming general meeting to be held in 
Glasgow, which will take place on June 25 and the 
three following days. The Institution will also 
take part in the International Engineering Con- 


gress, to be held in Glasgow early in September. 
It will be remembered that last year the Committee 
which organised the testimonial in honour of Mr. 
B. Martell, on the occasion of his retirement from | 
his position at Lloyd’s Registerof British and Foreign 
Shipping—a position which he held with so much 
distinction for many years—acting in accordance 
with the wishes of Mr. Martell, offered to place at 
the disposal of the Institution the sum which had 
been contributed for the purpose of endowing a 
Scholarship for Naval Architecture, to be asso- 
ciated in perpetuity with Mr. Martell’s name. The 
Council of the Institution had gratefully accepted 
this fund, and had drawn up regulations for the 
administration of the scholarship. These were 
appended to the report. The scholarship is of the 
annual value of about 501., and is tenable for three 
years. The subjects are to be (1) naval architec- 
ture; (2) practical mathematics ; (3) theoretical 
mechanics. Each candidate appointed will be 
required to undergo a three years’ course of study 
in a university or college, combined, as far as pos- 
sible, with a practical training in a shipyard or 
marine engine works during the college vacation. 
The losses the Institution had sustained by the 
death of Lord Armstrong, Vice-President, and that 
of Mr. C. Ferdinand Laeisz, of Hamburg, were 
referred to. The part the latter gentleman took in 
the organisation of the German meeting of 1896 
will always be remembered. 

In moving the adoption of the report, Lord 
Glasgow said it was a particular source of gratifi- 
cation to him to think that the members of the 
Jnstitution were about to visit his own country. 
His residence was so situated that from the house 
and grounds one of the most beautiful views in 
the West of Scotland was to be obtained, and he 
cordially invited all members to a garden party 
during the progress of the meeting. 


THe PrRESIDENT’s ADDRESS. 


Lord Glasgow, in a brief address, said it was his 
first duty to offer most sincere thanks for the 
honour done him in his election to fill the presi- 
dential chair, and he could assure the meeting 
that no efforts would be wanting to perform the 
duties of the office. It would, he said, be difficult 
for any one to succeed Lord Hopetoun, whose 
charm of manner, courtesy, tact, and ability have 
enabled him to fill so successfully every position 
that he has hitherto held. After referring to the 
loss the country has sustained by the death of the 
late Queen, and also to the death of the Duke of 
Saxe-Coburg and to that of Lord Armstrong, the 
President went on to say he must not omit to 
record the deep sense of regret of the Institution 
at the loss it was about to suffer through the resig- 
nation of their much-esteemed Secretary. Mr. 
Holmes had served the Institution in that capacity 
for 22 years, and the President was sure that he 
was expressing the feelings of all when he said that 
while they rejoiced that his Majesty, through his 
advisers, had been pleased to appoint Mr. Holmes 
to an important position, everyone would part with 
him with the utmost regret, and would wish him 
every success and happiness in his new sphere of 
activity. 

In reviewing the progress of shipbuilding during 
the past year, Lord Glasgow stated that the ship- 
building output of the Un‘ved Kingdom during the 
last year of the century had surpassed all previous 
records. Of merchant vessels, 1,442,471 tons were 
launched. This was made up of 664 steamers and 
only 28 sailing vessels. The figures surpassed those 
of the previous year by 26,000 tons, and the 
average of the preceding decade by no less than 
326,000 tons. The warships launched amounted to 
only 168,000 tons displacement, having been less 
by a round 100,000 tons than the output of the 

revious year. Only about half of this amount was 
or the British Navy, but many of his Majesty’s 
warships were approaching the launching condi- 
tion at the end of the year. About three-quarters 
of the tonnage constructed is for home owners, about 
23 per cent. going to our colonies and foreign coun- 
tries. Germany and Austro-Hungary are our largest 
foreign customers. Reference was also made in the 
address to the constantly-increasing size of indi- 
vidual steamers. One of these, the Celtic, will, 








gross tonnage, 20,900. She is 7 ft. shorter than the 
Oceanic, but the breadth is 7 ft. more, so that she 
exceeds the latter vessel in gross tonnage by 3600 
tons. Her horse-power is only one-half that of the 
celebrated White Star liner, being 14,000 against 
28,000 indicated horse-power. She is, of course, 
a vessel designed for carrying considerable quan- 
tities of cargo. 


In foreign countries shipbuilding has been active. 
In France the bounty Save continue to foster 
the production of many large sailing ships; 
in the United States there has been an enormous 


development of shipbuilding capacity. The ocean 


tonnage in iron and steel under construction has 
risen from 105,000 tons at the end of 1889 to 
198,000 tons at the end of last year. This is 
exclusive of ships for the Great Lakes, the total 
for which constructed last year reached 143,000 
tons. The Americans, the address said, are making 
great preparations to carry on shipbuilding on a 
very large scale, and when the threatened bounty 
laws are passed, it seems probable that we, in this 
country, shall once more have to face the competi- 
tion in our most distinctive national industry, a 
competition felt so severely in the last decades of 
wooden shipbuilding. In Germany over 204,000 
tons of merchant vessels were constructed last year. 

Turning to Naval matters, Lord Glasgow con- 
gratulated the First Lord of the Admiralty on his 
annual statement recently introduced. The im- 
portance of the additions made to the Navy was 
satisfactory in regard to auxiliary ships, to which 
Lord Hopetoun had referred last year. It. was also 
interesting to note that submarine boats had been 
ordered for experimental purposes. Reference was 
also made to the Naval Estimates for the coming 
year. Lord Glasgow was glad to hear that work 
actually in hand was to be more actively pushed 
forward. ‘‘ A good ship in the water,” he said, ‘‘ is 
worth two on the stocks and any number on paper.” 
The President concluded his report by stating that 
a great number of members and friends from Ger- 
many proposed to visit the Exhibition in Glasgow. 
In memory of the never-to-be-forgotten welcome 
which the German members of the Institution and 
their illustrious monarch had extended to the Eng- 
lish members in 1896, they would be most heartily 
welcomed. The same thing might be said in regard 
to visitors from France, and, indeed, all from foreign 
States would receive a hearty welcome in Glasgow. 


THE Gotp MepAt. 

The Council had awarded the Gold Medal of the 
Institution for the year 1900 to Professor G. Bryan, 
F.R.S., for his very valuable paper on ‘ The 
Action of Bilge Keels.” Lord Glasgow presented 
the medal to Dr. Bryan, who returned thanks for it 
in a brief speech, in the course of which he said it 
was a subject of pride and congratulation to him, as 


a Cambridge mathematician, to have his work thus 


generously recognised by a body of gentlemen so 
distinguished in the field of applied science as the 
members of the Institution of Naval Architects. 


Nava ConstRucTION IN THE UNITED STATES. 

The first paper on the agenda was a contribution 
by Professor J. H. Biles, entitled ‘‘Ten Years’ 
Naval Construction in the United States.” It will 
be remembered that Professor Biles has already 
contributed papers to this Institution on the same 
subject, and the present paper carries forward a 
most valuable record of the work done by the ship- 
builders and engineers of a fast-growing naval 
Power, and one, moreover, which in many respects is 


more akin to our own than any other country. We 
shall print Professor Biles’s paper in an early issue. 


The discussion on this paper was opened by 


Admiral Sir John Hopkins, who said that he 
rose in response to the call from the chair, 
although he had not come prepared to discuss the 
paper, which he considered an admirable produc- 
tion. It must not be forgotten that the latest Ameri- 
can battleships were of somewhat higher tonnage 
than some of those to which they were compared. 
He believed that Sir William White had asked for 
larger size, but the outcry raised against the 
demand was so great that he had to go back to 
former figures. It had been stated that the 
Americans confine themselves to one type of 
battleship, not building what were designated 
when launched, be the largest ship in the world.| second - class ships. There was, it might be 
She has been built by Messrs. Harland and Wolff, | pointed out, a great tactical advantage in having 
of Belfast, and is to be put into the water next|ships all the same size, as they would all turn 
week. We may repeat her chief dimensions here/ alike. The Americans, however, did not confine 
for convenience of reference. Length over all; | themselves to set dimensions, but as time pro- 
698 ft. 8 in; breadth, 75 ft. 4} in. ; depth, 49 ft. ;|gressed they were always improving and making 
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revision as much as thought necessary. If the 
Americans could do this, why could not we? They 
had gone up to 19 knots in speed for their battle- 
ships, and would go one better than this. Their 
distribution of armour was up to date, so far as the 
improved ideas of naval officers went. In visiting 
our dockyards he was shown very fine vessels 
belonging to the Royal Navy; they were impres- 
sive in many respects, but he could not forget that 
they had soft ends, and that the armoured belt did 
not go all round. Now the Americans seemed to 
get armour all over their ships. It was difficult to 
know how they did it, but they did. They armoured 
to the main deck, and this he considered was where 
armour was most wanted—a fact emphasised by 
the author’s statement that an 8-in. gun would go 
through our 6-in. armour. There were objections 
to the placing of guns superposed in the same turret. 
Each gunner wants to get his shot off, and can do 
so if he acts independently, but if both the above 
and below guns must move simultaneously, he 
thought there might be a division of opinion, and 
that would lead to difticulty. The small draught 
of the American ships was another respect in which 
they had an advantage. This was very strongly 
emphasised in one case, in which one of our 
vessels tried to pass through the Suez Canal. The 
coal had to be taken out of the vessel to lighten her 
draught, and even then she stuck on a sandbank, 
although she providentially got off again. Admiral 
Hopkins made reference to the arrangement of 
screws, The Americans thought that three pro- 
pellers were advisable, and he would ask whether 
we ought not to add another screw to one of our 
twin-screw ships just for triai. There were, of 
course, disadvantages in connection with the 
arrangement. The admirals and captains did not 
altogether like it, because there was another force 
to control from the bridge, and they had their 
hands pretty full already. A good deal was being 
said about boilers at the present time, and he 
would point out that although the Americans had 
adopted the water-tube boiler, one did not see the 
Belleville boiler in their ships. They were pretty 
shrewd engineers in the United States, and if they 
left anything out of a ship it might safely be con- 
cluded there was a reason for the course. For his 
own part he considered the Royal Navy needed the 
best thing in boilers, but he did not approve of one 
particular thing being pitched wholesale upon the 
Fleet until it was found out it was the best of its 
class. He thought the keels for docking purposes 
described by the author were good. The Americans 
have had some experience in this respect, for they 
had had an accident with one of their ships in 
Southampton. They had settled the matter by 
dismissing the captain; fortunately for captains, 
we look to constructors in this matter in England. 

Admiral Fitzgerald had been in San Francisco, 
and saw over some of the American ships. He 
learnt on that occasion from American naval 
officers that they were averse to the superposed 
turret principle, as they could make nothing of the 
shooting with it, in fact, the officers were dead 
against the arrangement. The 8-in. gun could not 
fire ahead without knocking everyone out of the 
12-in. turret. In the American designs the 8-in. 
guns were good, but he would ask what had been 
left out of the ship to make room for them ; some- 
thing must have been omitted. In regard to the 
small vessels, if the American torpedo-boats of 144 
tons did 30 knots, it really seemed a better per- 
formance than had been achieved elsewhere. 

In replying to the discussion, Professor Biles 
said there was very little criticism that needed 
reply. Admiral Fitzgerald had asked what was 
left out to make room for the 8-in. guns ; that it 
was impossible to say, for the simple reason that 
we do not know what is in the British ships. If 
the Admiralty would give the public a little more 
information he could reply to the question. He 
would, however, suggest to Admiral Fitzgerald 
that he should go to the Admiralty and ask them 
to tell him why the Americans had managed to get 
in these 8-in. guns, and he would then, perhaps, 
find what had been left out. He thought, how- 
ever, that Admiral Fitzgerald had not appreciated 
that the tonnage in the English and the American 
ships respectively was not the same. They managed 
to get in more tonnage from a given sized ship. 

_ The meeting was then adjourned, to meet again 
in the afternoon. 


A Proposgp Scout. 
On members assembling in the afternoon, a 





paper by Rear-Admiral OC. C. P. Fitzgerald, on 
‘*A Proposed New Fast Scout,” was first read 
by the author. This we reproduce on another 
page. 

Captain Clover, U.S.N., was the first speaker. 
He said that the experience gained by American 
naval officers during the recent war with Spain 
was that there was very great need for scouts ; 
they had employed ocean liners for the purpose, 
and had found them extremely efficient. As a 
result it had been concluded that it would not be 
desirable to build vessels especially for such pur- 
poses. Such craft must be of considerable size—a 
ship of 3000 or 4000 tons was hardly equal to 
maintaining speed in heavy weather during long 
voyages at sea. The ocean liners were, therefore, 
best fitted as long-distance scouts, whilst destroyers 
would fill the position of small scouts for closer opera- 
tions. They ascertained, however, that in order to 
find the enemy’s fleet they had to cruise all over 
the West Indies. Many vessels were required to 
form the big fleet of cruisers necessary, and, there- 
fore, they had come to the conclusion they must 
depend on the ocean liners, keeping torpedo craft 
for close scouting. 

Admiral Sir John Hopkins would have preferred 
that Sir William White had spoken first ; as, how- 
ever, he was asked to take part in the discussion 
he would do so. With all respect to the opinions 
just expressed by his American friend, he did not 
think the big ocean liners would be able to carry 
out the work of scouting against a formidable naval 
foe ; say, for instance, one of these vessels was 
sent to watch certain straits, they would be chased 
off by more powerful vessels. We had plenty of 
20-knot (measured mile) second-class cruisers, but 
they would be no good against 21-knot cruisers. 
Nelson had said that the want of frigates would be 
engraved on his heart. He needed scouts equal 
to those they would have to meet, but if they 
were run down they could not get the informa- 
tion that was needed. It was useless to send 
a ship into a position of danger of being over- 
hauled and taken. He would always urge some- 
thing more than 20-knot speed. Years ago Sir 
William White, with that rare skill which dis- 
tinguished him, had designed 20-knot cruisers, but 
since then he had not gone further in this type of 
craft. Why, he would ask, was that? He was 
certain that a naval constructor could progress 
further if he liked; what, then, held his hand? Cap- 
tain Mahan had said that rapidity in action was the 
most pressing need of a cruiser, other points were 
subordinate. Commander Ballard, an authority on 
such matters, asked for first-class cruisers to be 
brought to a speed of 23 or 24 knots, that second- 
class cruisers should be 22 knots, and third-class 
cruisers 21 knots. The speaker considered he was 
a moderate man in going no further. Foreign 
vessels were designed for 23 knots and were ex- 
pected to get 24. In face of this, should we not 
also go higher? In conclusion, he thought the de- 
sign shown should be built to, as it was the right kind 
of ship and one we needed. 

Captain May, R.N., said he understood that 
this ship was to be able to run away, with the 
certainty of escaping a second-class cruiser, but 
it would be doubtful if it could escape from 
a first-class cruiser, as it was of small size, and 
would be unlikely to keep its speed at sea. It 
could, however, be driven off by a second-class 
cruiser, but it would, in turn, drive away a third- 
class cruiser or a destroyer. Suppose, however, 
ten of these vessels were needed, it would be 
necessary to go to the House of Commons and ask 
for 2? millions sterling and 3000 men. Taking 
the estimate of 1001. per head, a very large 
sum of money would be demanded for ships not able 
stand up to anything except third-class cruisers 
and destroyers. In regard to power, it was always 
understood in the past that the British frigate 
should beat a French vessel of the same class, but 
when America produced frigates more powerful 
than our own, an order was given that our frigates 
should not go out excepting in pairs. This vessel 
proposed was not, therefore, a ‘‘ Nelsonian ” 
frigate. In regard to scouting, he would point out 
that the general operation was for the vessel seek- 
ing information to endeavour to come up with the 
enemy’s fleet. In closing in she would meet a 
cruiser, and if the latter were one of the larger 
class she would be driven off, and probably see 
nothing of the hostile fleet but the one cruiser, and 
would, therefore, be unable to report the nature of 
the enemy’s force to the Admiral. He did not see 


—_ good in the proposed ship, nor how it would 
t in. 

Sir William White pointed out that about three 
years ago a proposal was made in France to build 
two vessels closely approaching Admiral Fitz- 
gerald’s design. The vessels were described in 
detail, and a grant was made; but they were not 
yet begun, and the grant had not reappeared. 
There had been in the past considerable discussion 
as to the value of swift vessels moderately armed, 
and he thought the balance of opinion was on the 
side which Captain May had supported. If the 
size were kept down, and the speed were high, 
there must be sacrifices, as Admiral Fitzgerald had 
said. He thought that though 200 revolutions was 
slower running for the engines than in torpedo 
craft, it was still high, but the type of boiler could 
not be used without some falling-off at sea, and 
he considered 23 knots as a sanguine estimate. 
Still there was a large margin, but he thought 
17,000 horse-power would have to be reduced as a 
continuous speed performance. 

Mr. Philip Watts said that in regard to the 
remarks made by Sir William White, it would 
doubtless be of interest if he gave figures showing 
how the displacement of the vessel described by 
the author was made up. They were as follow : 
Hull and fittings, 1820 tons ; machinery, 820 tons ; 
protective material, 330 tons:; armament, 130 tons ; 
equipment, 150 tons; normal coal, 500 tons. 
The 820 tons was sufficient for two sets of 
four-cylinder engines, which at 230 revolutions 
would give 17,500 indicated horse-power. For 
this ample steam would be given by 16 Yarrow 
straight-tube boilers, working at less than three- 
quarters full power, and at slightly under 200 
revolutions they would get a speed of 23 knots. 
That would be with 2 in. of air pressure at the 
outside. Working, therefore, with 75 per cent. of the 
maximum performance of the boilers, there would be 
a quarter of the number available for being cleaned. 
That, no doubt, would be a high performance, but 
experience with recent ships had shown that it 
could be realised. If it appeared more than 
could be done, as probably it might to some, 
he would state that he had consulted engi- 
neers who had most experience in work of 
this kind. Mr. Marshall had said that the 
result could be reasonably looked for, and Mr. 
Robert Humphreys was prepared to undertake the 
work on these lines. He wished to state that the 
design shown was not his. His own feeling was 
that the ship should have a stronger armament. 
He would like to see, at least, two additional 6-in. 
guns, so that the ship would be able to meet a 
cruiser of the same size ; by adding 200 tons to the 
displacement, two 6-in. guns and submerged tor- 
pedo tubes could be introduced ; another 200 tons 
would give eight 6-in. guns in place of two 6-in. 
guns and six 4-in. guns, the speed remaining the 
same. The addition to the cost would be about 
40,000/., an outlay which he thought would be 
quite warranted by the advantages gained on an 
original total cost of 270,0001. 

Professor Biles said that Captain Clover had 
given the results of practical experience in regard 
to the advisability of building such ships as the 
author suggested. The policy of using high-speed 
steamers as scouts had been questioned by others. 
He himself had read a paper at the Southampton 
meeting of the Institution on the possibility of 
adapting mercantile steamers for war purposes, 
especially for scouting. He had suggested a way 
of putting armour on a mail steamer, and so placing 
her in a defensible condition. Admiral Fitzgerald 
asked for his design 250,000/., but the speaker would 
build a mail steamer on the lines he suggested for 
that sum, and which would be as g for war 
purposes, but would earn money in the time of 

eace. It was for naval oflicers to settle the need 
or scouts; but if that exists, Captain Clover’s 
views were important. If they could use mer- 
cantile vessels for scouting, the available money 
under the Navy Estimates might be devoted to 
building vessels more intended to fight and not to 
run away. 

Admiral Fitzgerald, in reply, said that the whole 
question turned on whether such vessels as he 
described were wanted. He wished a number of 
his friends who had corresponded with him were 
present to say what they had written in their letters. 
These were, however, confidential, and could not be 
quoted. Captain Clover did not think such a 





ship was necessary, but the speaker would point 
out that the conditions present during the 
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American and Spanish War were very different to 
those which we should have to meet in a conflict 
with a strong naval Power. The Spaniards had no 
first-class cruisers to chase the mail steamers off ; 
there was, however, in our case another aspect of 
the question. These high-powered mail steamers, 
which it was proposed to use for fast scouts, would 
be needed to bring food for the country, as the 
10-knot cargo boats would hardly be able to keep 
the sea. No doubt, in the late war, mercantile 
vessels did well for the American Navy, for their 
small cruisers were not up to the work. He thought 
Captain May had rather strained the question in 
regard to a scout running away because she met a 
bigger vessel. One could not expect these craft to 
go inside an enemy’s camp, but it was quite possible 
to sight the enemy and go back and say he was 
there. He was exceedingly obliged to Mr. Watts 
for what he had done in this matter, but he must 
point out that there must be a limit to increasing 
size. They had commenced with 2500 tons, and 
now he was asked to go to 4500 tons. A bigger 
ship meant more money. What they wanted was a 
vessel to scout and bring in despatches, &c. If 
they gave her a bigger armament she would be 
neglecting her duty for the sake of fighting someone 
else. Sir William White had said that the French 
had contemplated a somewhat similar vessel, and 
had then found they did not want it. That might 
be very true, but what France did not want Eng- 
land might need. The strategy of the two countries 
would be different. We looked forward to watching 
off an enemy’s ports; our policy was that we 
should have command of the sea. Sir William 
White had said that 23 knots was too sanguine, and 
it was better than had been done before. That 
might be true, but it was a habit that Mr. Watts 
had, of doing something better than had been done 
before. Professor Biles said that merchant vessels 
specially designed to do the work could be built. The 
answer to that was that they had not been built. 


An INSTRUMENT FOR MEASURING THE ROLLING OF 
Surps. 

A paper with the above title was next read by Mr. 
A. Mallock. This we print in full on another page. 

Mr. C. Humphrey Wingfield observed that the 
author said the length of a pendulum with a 
period long enough to reduce the error to 1 deg. 
‘*would have to be” 280 ft. In a paper read 
before the Institution of Naval Architects many 
years ago, Mr. Thornycroft described a long period 
pendulum of moderate dimensions, which formed 
an essential part of apparatus which was con- 
structed, not to indicate the amount of the rolling, 
but to quench it. This consisted of a bar with 
weighted ends, suspended very slightly above its 
centre of gravity. This he illustrated by a diagram 
on the black board. Mr. Wingfield further sug- 
gested that by attaching a soft iron armature 
to a paddle-wheel and controlling its motion 
by two magnets, one source of error—that due to 
the forced oscillation of the pendulum referred to 
by the author—would disappear. An experiment 
devised, he believed, by Mr. Hopkins, an American 
exponent of popular science, illustrated the author’s 
conclusion that a liquid was very little rotated by 
the rotation of the containing vessel. A basin of 
water was sprinkled with lycopodium, and a line 
of black powder drawn along a diameter. If the 
position of this line were marked in any way, such 
as by a stick lying across the basin and parallel 
to it, it would be found in 12 hours that the 
black line had been left behind, and that the rota- 
tion of the earth had carried the stick to a position 
at right angles to it. He had not tried the experi- 
ment, but had no reason to doubt its correctness. 

Dr. G. Bryan pointed out that the writer had 
said pendulums were no use for measuring 
the rolling of ships, and he had gone into the 
mathematics of the question somewhat elabo- 
rately. In a few words it might be stated that 
when a pendulum was fixed ina ship it did not 
remain vertical, so it was difficult to find out what 
the inclination might be. Mr. Wingfield had 
pointed out another way of discovering the rolling 
motion, and the author had suggested battens ; 
still another method was by observing a star. 
Again, the gyroscope might be used, and this had 
been utilised for showing the motion of the earth. 
He was, however, a little sceptical about the 
lycopodium experiment to which reference had been 
made. He considered the method suggested by 
the author of great value, and pointed out the 
difference due to the viscosity of the fluid and 





the friction of a pivot. Taking these points 
into consideration the apparatus described by 
the author was as good as they could hope to 
get, and was less complicated than some others. 
A recording apparatus could easily be fitted 
by means of a mirror and a photographic plate. 

Professor Biles said that it was most desirable 
to have an automatic record of the rolling of 
ships at sea. By means of the paper the author 
had shown that the apparatus ought to do its work 
well, and theoretical proof was more necessary, as 
it was one of those curious instances in which 
nothing could be proved by practical experience, as 
there was no means of checking observed results. 

In replying to the discussion, the author did not 
think that the magnetic device suggested would 
answer this purpose. He referred to Mr. Froude’s 
wheel instrument, which, however, was difficult to 
make and very expensive. Moreover, it was only 
fitted for use by skilled persons. The friction of 

ivots was a very important point, and by introduc- 
ing the fluid the forces were made very small. 

e meeting then adjourned. 
(To be continued.) 





NOTES. 
Russian Coat Inpustry. 

THERE have already for some time been reports 
abroad about the likelihood of the Ural mining and 
metallurgical industry being greatly assisted in its 
further development by the import of Siberian 
coal. Some experiments with coking Siberian coal 
have been going on at the copper smelting estab- 
lishment at Tagil—the only coke ovens in the 
Ural—and the results have been entirely satis- 
factory. The Siberian coals used were from Tsud- 
schenka, and the yield was 86 per cent., the per- 
centage of ashes in the coke 10 per cent., and that 
of sulphur 0.65 per cent. New coke ovens are 
likely to be substituted for the present ones. 
At Ekibastus, in the Government of Orenburg, 
coal suitable for coking have been found in 
sufficient quantities to ensure a continuous and 
rational. working ; but it seems questionable 
whether the distance from the Ural mining districts 
is not too great to allow of them being used there. 
At Tscheljabinsk the price would be 25 kopeks 

er pood (62 poods equal one ton). Within the 
Ural district, on the western side, 21,690,620 poods 
of coal were got during the year 1899, besides 500,000 
poods of anthracite at Jegorschinsk. Up till 
1895 the total had not exceeded 15,900,000 poods, 
but rose that year suddenly to 20,000,000 poods. In 
the kingdom of Poland the production of coal in 
the year 1899 in the Dombroeraer basin amounted 
to 242,488,012 poods of various descriptions of coal, 
which shows a decrease of 7,179,748 poods, as com- 
pared with the previous year. In Southern Russia 
strenuous efforts are again being made to increase 
the output of coal. A large new syndicate of foreign 
capitalists intend working coal deposits in the 
Donetz basin, with a contemplated annual output 
of 50,000,000 poods. For this purpose a Russian 
engineer has been commissioned to undertake a 
number of borings in the Bachmut district in the 
Government of Tckaterioroslav. 


Smoke IN Rartway TUNNELS. 


The difficulties arising from smoke in railway 
tunnels are at all times most annoying, and, in the 
case of long tunnels having double tracks, are 
frequently of a very serious nature. The Hoosac 
Tunnel under the range of mountains whose name 
it bears, in the western part of Massachusetts is 
4.71 miles long, and has been kept free from smoke 
by the use of two large ventilating shafts along 
the line. The Cascade Tunnel on the Great Nor- | 
thern Railway, in the north-western part of the 
United States, was opened December 15, and the 
difficulties with smoke are of the most serious 
nature. This tunnel is 13,500 ft. in length, and 
the easterly portal is 500 ft. higher than the 
westerly portal. This difference in elevation in- 
duces a strong easterly draught throughout the 
tunnel, so that the trains running in a westerly 
direction are unusually free from annoyance by 
smoke, but this difficulty is increased to such an 
extent as to cause serious difficulties on the trains 
going in an easterly direction. This heavy grade 
of 200 ft. to the mile requires on many of the 
heavier trains a pair of locomotives, and the smoke 
keeping pace with them in the tunnel has caused 
most serious difficulties to the trainmen and fire- 


account of the severe asphyxiation on the eastern 
trip. This serious condition of affairs is to be 
remedied at once by the equipment of this tunnel 
with electric locomotives, which will also operate 
the road for a short distance on either side 
of the tunnel, making a complete section of 
7.5 miles operated by electricity. The water flow- 
ing from the tunnel makes a very considerable 
stream, which is to be conducted into a deep valley. 
Here it will afford sufficient head for driving tur- 
bines which will operate the electric generators for 
furnishing this section of the road with power. 
For many years the railroad tunnel under the city of 
Baltimore has been operated by electric locomotives, 
and both passengers and trainmen are relieved from 
what would be a disagreeable and, perhaps, unten- 
able condition of affairs from the smoke which would 
otherwise vitiate the air in this tunnel to a serious 
degree. 
ALUMINIUM PLatTING. 

The Warkwitz process of metal plating has been 
talked about for some years. but particulars have 
so far hardly been available. According to a paper 
read by Sichelstiel, in the Niirnberg section of the 
Verein-Deutscher Ingenieure, it is a combined sol- 
dering and welding — If plates of aluminium, 
which melts at 700 deg. Cent., and of copper, melt- 
ing point about 1100 deg. Cent., are placed upon 
one another and heated, the aluminium will unite 
with the copper. But it will form a hard, brittle 
alloy, richin aluminium, which isof no use for binding 
a further layer of aluminium. At lower tempera- 
tures the two metals will not unite. Yet Warkwitz 
proceeds somewhat as described, but his aluminium 
sheet is exceedingly thin, forming, when pressed on 
hard to avoid all oxidation of the copper, a copper 
alloy which contains very little of the other metal. 
This alloy welds under the rolls with other sheet 
aluminium, and thus the plating is accomplished. 
In the case of iron and steel the process is less 
simple ; but, on the whole, the same method is 
applied for uniting any metals of widely differing 
melting points, for instance, for coppering zinc. 
Aluminium-plated copper and iron can be worked 
like white metal, and are, therefore, recom- 
mended for kitchen utensils. The lecturer also said 
that there would be no difficulty in coating alumi- 
nium wire 0.8 in. in diameter, with 0.08 in. of 
copper, in order to get good conductors for alter- 
nating currents, for which we need only a well- 
conducting outer copper shell. But we should 
question whether such wires would have the neces- 
sary strength. The following results were obtained 
with sheet iron, aluminium foil, and iron plated on 
both sides with aluminium, the combined metals 
consisting of 70 parts by volume of iron with 15 parts 
on each side of aluminium. The figures are the 
averages of six tests; the two strengths are ex- 
pressed in tons -—d square inch, the elongations in 
percentages. he tests were conducted at the 
Bavarian Technical Museum : 





| 





| 
— | Iron. Aluminium. | Plated Iron. 
Tensile strength 21.14 9.14 11.87 
Shearing strength 17.21 5.14 | 7.36 
Elongation 28.5 5.70 | 16.7 











The test-pieces were further passed through presses, 
and hollow semi-cylinders were shaped of them ; 
cracks and peeling were not observed. It is claimed 
that aluminium-plated zinc, prepared in this way, 
would be cheaper than when obtained galvanically. 
This mechanical combination of soldering and weld- 
ing may appeal to the engineer. But we do not 
expect any great demand for such plated metals. 
Ornaments for buildings, to which Sichelstiel re- 
ferred, may just as well be made of copper as of 
aluminium plated with copper. 





GERMAN PopuLaTion.—The census of Germany, which 
has just been completed, shows an aggregate of 56,345,014 
inhabitants. This aggregate represents an advance of 
7.78 per cent., as compared with the final result arrived 
at in the census of 1895. 





Bourne's AssuRANCE MacGazinr.—A new magazine 
has entered the lists this week under the above title, and 
is published by the Bourne’s Insurance Institute, Limited, 
Granville House, Arundel-street, Strand, W.C. It is 
edited by Mr. William Schooling. The annuals on the 
same subject, by the same publishers and editors, are 
regarded as amongst the recognised authorities on 
insurance matters, so that we have already some 
guarantee that the publication will be accurate in its 
information. Those who have their lives insured, or who 
propose to insure, as as shareholders and investors, 





men, several of whom have left the road on 


will find much useful data in this magazine. 
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THE DURR BOILER. 
To THE Eprror OF ENGINEERING. 
Srr,—In your number of the 15th inst. we find on 
page 342, at the bottom of the middle column, the re- 
mark: ‘‘The boiler is of Dutch origin, having been 
manufactured at Ratingen.” This is a mistake, and 
“ Dutch ” must be altered to “German ” origin. 
We enclose a linotype sheet, from which you will 
please see the number of water-tube boilers (system 
Diirr) which have been delivered to the German Navy 
for the battleships. They are: One training-ship, three 
line-of-battle ships, three large cruisers, one large cruiser 
(in construction). All these boilers have worked for a 
long time with the very best results. 
We are yours respectfully, 
DiissELDoRF-RATINGER ROHRENKESSELFABRIK 
vorM. Diirr uND Co., 
A. Grabhonn. 
Ratingen-Ost, March 23, 1901, 





THE COMMERCIAL STRENGTH OF 
PULLEY BLOCKS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your correspondent ‘‘S.” raises a point which, in 
my humble a has long required a definite under- 
standing. ithout doubt a pulley block or crane, sold 
as ‘‘1-ton,” should safely lift and sustain the load, but in 
most chain block makers’ lists they recommend that a size 
larger block than is actually required should be — : 
they in no case state that it is not safe to use them to their 
tested load. The only reason I can give for this state of 
things is that the — may compare with other makes—it 
would not do to list a 4-ton at the same price as other 
makers’ 1-ton. 

If intending purchasers would only study, before buying, 
the different constructions of blocks more than they do 
the price, there would less rotten goods upon the 
market and more articles of a real service to the pur- 
chaser. Again, I would never have a chain upon my 
place, either in a block, crane, or sling. I mistrust them 
as Ido Chinamen. They are cumbrous, unsightly, and 
treacherous, and no matter how carefully made, are liable 
to have a flaw under the surface which may snap at any 
moment, letting the load fall, and perhaps doing thousands 
of pounds worth of damage. On the other hand, a steel- 
wire rope is far more trustworthy, never breaking right 
off like a chain, but usually giving one strand at a 
time, when it is possible to see it and lower the load 
at once, thereby saving any possibility of damage bein 
done. There is a firm of pulley-block makers in Shef- 
field who make a speciality of using the steel rope in con- 
junction with pulley-blocks. I know Messrs. Lindley 
and Co., Limited, the defendants, merchant this particular 
block, and have no doubt that Messrs. Humpage and 
Co. had it brought to their notice at the same time as 
the ‘‘Westons;” but they bought an old-fashioned tool, 
as the judge remarks, ‘‘for a few shillings,” and expected 
a first-class article. Of course, I do not mean to say they 
should not get a good block, but buyers should use a little 
judgment, for in no case can the cheapest be the best. 

Yours truly, 
C. Harvey Lams. 

237, Broomhall-street, Sheffield, March 25, 1901. 








PAINTING ENGINES. 
To THE Epitor or ENGINEERING, 

Sir,—I should be glad if any of your readers could 
supply, through your columns, a description of the dull 
black colour with which so many of the large engines at 
the Paris Exhibition were painted, and the composition 
of it, Thanking you in anticipation, 

I remain, Sir, yours truly, 
EXHIBITOR. 





A Russian Canat.—A project is again being discussed 
for the establishment of a navigable canal between 
Moscow and Nijni-Novgorod. The Moskowa has been 
been rendered practicable for steamers, and it is now 
a to improve the Oka between Holsmna and 
uae cost of the works contemplated is set down 
at 640,0002. 





Tue INstrTuTION OF JUNIOR ENGINEERS.—The fourth 
lecture of the course of six on ‘* Works Management ” 
was given by Mr. A. H. Barker, Wh.Sc., B.A., B.Sc., at 
the Westminster Palace Hotel on Tuesday, March 19, 
Mr. E. King, the vice-chairman of the Institution, pre- 
siding. Proceeding with the question of the relation of 
the manager to the various subordinate officials, the 
lecturer considered in detail the methods of transmitting 
orders to the works, describing the books necessary in 
connection therewith. Systems for dealing with corre- 
spondence were treated, the filing of letters, drawings, 
Specifications, &c., being described. Complete and accu- 
rate indexing was very essential to success. The duties 
of the storekeeper were entered into, to show their bear- 
ing on the proper keeping of the costs accounts. The 
great desirability of a fair trial being given to new mate- 
rial, devices, &¢., which might be brought under the 
notice of the manager, was pointed out. Accurately con- 
ducted experiments were, however, imperative, the 
results to be recorded and tabulated for future reference. 
The various methods of nn workmen for work 
done were then fully considered, the difficulties of the 
plecework system being dwelt upon. The premium 
method needed the exercise of much organising talent on 
the part of the management, or it would lead to great 
confusion. An animated discussion ensued on the points 
raised by the lecturer, and the proceedings terminated 
with the announcement of the ensuing lecture, to be 


MISCELLANEA. 


THE noxt country meeting of the Surveyors’ Institution 
will be held at Southampton on May 30 and 31 next. The 
first day named will be devoted to papers and discussions, 
and the second to excursions to places of interest in 
Southampton and its neighbourhood. 


The traffic receipts for the week ending March 17 on 
thirty-three of the principal lines of the United King- 
dom amounted to 1,698, 900., which was earned on 20,4257? 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,718,628/., with 19, 
miles open. There was thus a decrease of 19,7082. in 
the receipts, and an increase of 5564 in the mileage. 


At a meeting of the German Auer Company, held 
some time back, it was announced that Dr. Auer had 
succeeded in making an electric lamp with a filament of 
osmium. It was further stated that laboratory experi- 
ments showed this lamp to take but 1.5 watts per candle- 
power, and that the average life would be not less than 
700 hours. The lamp works best, it is said, with a small 
electromotive force 25 to 50 volts at most. This, whilst 
an inconvenience in most cases, has advantages when the 
lighting current is supplied by batteries, since fewer cells 
are needed. 


A noteworthy scheme in connection with the operation 
of railways by electric traction is proposed to be carri 
out on certain Italian railways during the course of the 
present year. The project, which is due to the enter- 
prise of the Mediterranean and Adriatic Railway Com- 
panies, is being proceeded with on their account by the 
contracting firms of Messrs. Ganz and Co., of Buda- 
Pesth, and the Thomson-Houston Company. It is in- 
tended to completely equip for electric locomotion the 
lines between Lecco and Sondrio, and between Colico and 
Chiavenna, which have a total length of 110 kilometres, 
and to operate goods trains having a load of 250 tons on 
this system. In addition to this, a further length of 100 
kilometres of lines, situated between Milan, Gallarate, 
Laveno, Arona, and Portoceresio, is to be electrically 
equipped for passenger traffic, the speed stipulated being 
at the rate of 90 kilometres, or over 55 miles, an hour. 


In the fifth of his lectures on ‘‘Sound and Vibra- 
tions,” delivered at the Royal Institution last Saturday, 
Lord Rayleigh continued the consideration of the hydro- 
gen flame as a means for exciting the vibrations in a 
resonating cavity. With regard to modification of the 
effect by the character of the supply-pipe of the gas, he 
showed that the result of interposing a loose plug of 
cotton wool was to render the same incapable of main- 
taining the vibrations. This proved that vibrations in 
the supply-pipe were anintegral part of the phenomenon. 
Passing on to another case in which vibrations were 
maintained by heat, he showed the production of sound 
by a small bulb of glass, with a long tube attached, 
when held ina flame. <A third case was illustrated by a 
small hot-air engine. He next said a few words in 
explanation of sensitive flames, discussing first low- 
pressure flames—i.e., those employing gas at the ordi- 
nary pressure of the gas mains—and giving an account of 
their characteristics. In some respects high-pressure 
flames presented advantages. They were more sensitive 
to high-pitched sounds ; indeed, they responded best to 
sounds that were quite inaudible to the humanear. He 
showed by their aid the formation of stationary waves 
by the reflection of progressive waves, and illustrated 
their application to the measurement of very short wave- 
lengths. One drawback in experimenting with waves 
in air was due to the fact that it was not possible 
to see what happened, but this could be overcome 
by the use of instantaneous illumination and other 
devices. Lord Rayleigh concluded by showing an 
improved phonograph—perhaps the most beautiful of 
Edison’s inventions. 


In their monthly report on the composition of the 
water supplied to London during February, Sir William 
Crookes and Professor Dewar state the results of their 
analyses of the 184 samples of water collected by them 
during that month from the mains of the London Water 
Companies taking their supply from the Thames and Lea. 
Of the 184 samples examined a the month all were 
found to be clear, bright, and well filtered. The rainfall 
at Oxford during February was 1.31in. ; the average fall 
for the last 35 years is 1.80in., this leaves a deficit of 
0.49 in., and, added to the serious deficit of last month, 
makes a total deficit of 1.53 in., or 39.4 per cent. on the 
35 years’ average. The bacteriological examinations of 481 


River, unfiltered (mean of 23 samples), 800 microbes per 
c.c. ; New River, filtered (mean of 118 samples), 5 per c.c. ; 


c.c.; River Lea, un 
c.c.; River Lea, from the East London Water Company’s 
clear water wells (mean of 32 samples), 18 per c.c. Of 
the 412 samples of the impound 


Only two samples out of the total number examined 


or 2.1 per cent. of the whole number of samples examined, 
contained more than 100 microbes per c.c., the mean of 
the excess samples being 151. Last month the excess 
samples amounted to 12.5 per cent. of the whole number 
examined. It is thus seen that the samples containing 
more than 100 microbes per c.c. this month are only one- 
sixth of the number found during the month of January, 


contained more than 150 microbes, and only nine samples, | presence last Monday. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 20. 

Brrore the United States Steel Corporation can 
have legal existence, the law governing corporations 
must be changed adversely to the interests of minority 
stockholders. As soon as the necessary legislation is 
secured, conferring on a majority of stock the power 
to change the bye-laws, instead of two-thirds the 
stock, as now, the charter will be taken out, and the 
legal fee of 220,000 dols. paid. It was recently given 
out that the Rockefeller lake ore fleet would remain 
independent, but within three days the Morgan com- 
bination has secured control of this fleet of 59 vessels, 
thus increasing its control to 125 ore vessels, as well 
as the Rockefeller ore lands, which will yield 
2,000,000 tons of ore a year. The consumption of 
iron and steel is assuming increasing proportions. All 
mills are oversold. py is being pushed to maxi- 
mum capacity in every line. Inquiries for enormous 
quantities of material are crowding in. Prices of nearly 
everything have been advanced. Further advances 
are probable. Billets are ae Bessemer 
ore is 4.50 dols., and a large number of yearly con- 
tracts have been closed. e greatest activity pre- 
vails in the Central West. Railroad companies are 


ed| heavy buyers. All transportation companies are in 


need of cars. This activity has only begun and will 
grow. Steel railmakers keep prices for standard sec- 
tion at 26 dols. Rails for trolley lines average 
32.50 dols, Mills are crowded. 

The United Mineworkers’ Organisation of 130,000 
miners in the anthracite coulfields of Pennsylvania has 
decided to cease work April 1 unless the employers 
recognise the union and deal with it accordingly. 





THE DIESEL OIL ENGINE. 

Last year (January 5 and September 7, 1900) we 
Ts articles dealing with the theory of the 

iesel oil engine, and also illustrating some types 
of that engine which have been constructed on. the 
Continent. Already there are 130 of these motors at 
work in Europe and America, but until the last few 
days there has not been in this country a single repre- 
sentative of this great advance in thermodynamics. 
An attempt was made, we understand, last year to 
build an engine in Glasgow, but it was not persevered 
with, and it was not until Messrs. Scott and Hodg- 
son, Limited, of Guide Bridge, Manchester, undertook 
the manufacture, that a really successful motor 
was produced in Great Britain. That engine is 
not only the first of its kind in this country, but we 
understand that it is the first Diesel engine which has 
been made on the two-cycle system, all the previous 
engines having been on the four-cycle, or Beau de 
Rochas system. The occasion, therefore, is one of con- 
siderable scientific and industrial importance, for the 
Diesel engine is far in advance thermo-dynamically of 
any previous engine, while the change in its cycle of 
operations has nearly doubled its mechanical output. 
Although there has been a good deal published on 
Herr Diesel’s invention, it will perhaps be well to give 
a brief account of its underlying _—— before turning 
to the mechanism by which it is realised in practice. 
As everyone knows, the charge in a gas or oil engine 
is compressed before it is ignited, the degree of compres- 
sion varying from 40 lb. to 80 lb. per square inch, and 
the economy of working generally increasing with 
the degree of compression. High compressions, how- 
ever, introduce many difficulties, especially in large 
cylinders, because a highly-compresed combustible 
mixture of gases in a cylinder containing a piston 
which is almost red-hot, is very near the point of ex- 
plosion. The stress of competition has caused makers 
of gas engines to raise the point of compression con- 
siderably of late years, and it is now as high as it is 
likely ae with the present arrangements. If it is to 
be raised appreciably, the water jacketing of the 
cylinder will have to be carried out more thoroughly. 
Herr Diesel’s aim, in his invention, was to raise 
the point of compression far above the limits men- 
tioned above. Evidently that could not be done with 


samples have given the results recorded as follows: New| an explosive mixture in a hot cylinder, so he altered 


the cycle. Instead of drawing in air and oil vapour 
together, and then compressing them, he compresses 


Thames, unfiltered (mean of 23 samples), 5310 perc.c. ;|}the air by itself to several hundred pounds per 
Thames-derived water from the clear-water wells of eight | square inch, and then into this compressed atmo- 
Thames-derived —— oy aco of a come gs Per) sphere he injects oil spray, which immediately 

tered (mean of 23 samples), 172 per| ignites, for the air is at a very high tempera- 


ture, probably near 1000 deg. Fahr., due to the com- 


and filtered water | Pression. The injection takes place when the crank is 


supplied to London examined bacteriologically during | Over the centre, and the piston is beginning to travel 
the past month, 18 samples, or 4.3 per cent., were sterile. outwards. There is no explosion, as will be seen by 


the annexed indicator diagram, which was taken in our 
he oil burns, but not rapidly 
enough to raise the pressure in the cylinder. hen 
the engine is fully loaded the top of the diagram is 
nearly horizontal, just as it is in a Corliss engine, and 
shows a distinct cut-off. At this point the pressure 
begins to fall, and drops away in a fine sweeping curve 
until the exhaust valve is opened. There is far more 
air in the cylinder than is: needed for the complete 





when the water supply of the prea. is was undoubtedly, 





delivered on Wednesday, April 3. 


i 
as a whole, at one of its worst yearly periods, 


combustion of the oil, the object being to keep the 
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THE DIESEL OIL ENGINE. 


CONSTRUCTED BY MESSRS. SCOTT AND HODGSON, LIMITED, ENGINEERS, GUIDE BRIDGE. 











temperature within reasonable limits. The air is | 601b. on the square inch, and delivered to a second 
heated during the burning of the oil at a rate which | stage compressing pump, worked by a crank at the 
corresponds very closely with the rate of cooling due | end of the crankshaft. This pump has a plunger about 
to the expansion, and after the combustion is concluded | 2? in. in diameter, and in it the air is compressed up 
the air is expanded down to about 30 1b. pressure, | to 750 1b. on the square inch, to be used for spraying 
when it is exhausted. | the oil into the cylinder. 

It was not a difficult step, mechanically, to adapt | At one side of the engine is a lay-shaft driven at half 
the Diesel engine to the two-cycle system of working. | the speed of the crankshaft, as is usual in gas engines. 
Already there are gas engines in the market which This shaft drives the governor by bevel wheels, the 
follow this plan, and these have shown that it is | office of the governor being to regulate the quantity 
quite practical. In the four-stroke cycle one stroke is | of oil injected in accordance with the demands on 
dovnted to pushing out the products of combustion, | the engine. The oil is lifted by a pump worked by an 
and another to introducing the gas and air. In the | eccentric on the lay-shaft ; the suction valve of this 
two-stroke cycle the products of combustion are blown | 
out by a current of slightly-compressed air, and then | 
the gas is iataelianed, both actions taking place Fia.2 
while the crank is near the front centre. It needs, ig. 2. Combusuon Cyl. 
of course, some nicety of adjustment to prevent Scale, 1: 600 lbs 
the incoming gas from being swept into the exhaust | dtevs. 216. 

ipe by the scavenging blast, but it can be done. | 
This danger does not exist in the Diesel engine, 
because the oil is not introduced until the end of the 
compression stroke, and consequently the scavenging | 
can be as complete as may be desired. When the | 
piston has made about nine-tenths of its acting stroke | 954/ 
the exhaust valve opens, and the pressure falls rapidly. | 
Then an air-inlet valve, which has an air pressure of | pump is controlled by a taper piece operated by the 
4 lb. behind it, admits a current of air which sweeps | governor, and thus a part of the oil leaks back past 
through the cylinder, slearing out the products of | the valve when full power is not required. The pump 
combustion, and, of course, filling the cylinder with | delivers the oil to the inlet valve of the cylinder, and 
air. The exhaust valve is then closed, and the back- | when this valve is raised, the compressed air from the 
wardly-moving piston compresses the charge into the | small pump, rushing down through a number of fine 
very small clearance space, ready for the oil to be in- | grooves, drives the oil into the cylinder in the form 
jected in fine spray. At the expense of an air pump/of spray. The inlet valve is operated by a cam, as is 
the power of the engine is practically doubled. | also the exhaust valve. 

Having said so much about the method of working,| Obviously an engine of this kind cannot be started 
we will now turn to the mechanical details, The|by pulling round the flywheel. The air must be 
engine at Guide Bridge, which is driving a part of the compressed to 500 lb. to fire the charge, and this must 
works, gives from 15 to 18 horse-power. It has a| be done rapidly, or the heat will escape. A special 
power cylinder 7{ in. in diameter, with a stroke of | starting device is therefore provided. A quantity of 
10? in., and runs at 216 revolutions per minute.|the air from the small pump is stored in two steel 
As shown by the illustration above, the engine is | cylinders, sufficient to run the engine for a few revo- 
horizontal, and not vertical, like those generally | lutions. This is admitted by a special valve, which is 
made on the Continent. In front of the power| operated by a cam of its own. The act of putting 
cylinder, and tandem with it, is an air _— | this cam into position throws the oil inlet valve out of 
cylinder 9 in. in diameter, the piston being fixed | action, and converts the engine, for the time being, 
on the same rod as the power piston. On one/ into an air-propelled motor. When it is fairly astart 
stroke this cylinder draws in air, and on the /|a turn of the handle restores the previous régime. 
other stroke it compresses this air to 4 1b. per square| No tests have been made in this country of the 
inch and delivers it into the bed, which forms a re- | consumption of oil, and we have therefore to depend 
servoir, The discharge valve, however, is passed by | on trials made abroad. Professor Unwin, whose 




















the piston before the stroke is completed, and the air} authority no one will doubt, has made a journey to 
remaining in the pump cylinder is compressed to Augsburg to study this engine ; and he states that it 
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will convert 37 per cent. of the heat in the oil into 
indicated work, which is certainly 50 per cent. better 
than any other oil engine. The Augsburg Manufactur- 
ing Company guarantee to their customers that the 
engines of any size will run with .452 lb. of solar oil 
or of crude petroleum per hour per brake horse-power, 
and that at half power the consumption will not 
exceed .520 1b. From a report by Professor E. Meyer, 
of the Technical — School, Charlottenburg, we 
learn that using raw Tegernsee oil, of a specific gravity 
of .789 at 68 deg. Fahr, an engine he tested consumed 
.467 lb. at normal load, .488 lb. at three-quarters load, 
and .567 lb. at half-load. The best results obtained by 
any of the engines tested by the Highland Agricultural 
Society of Scotland last June were .746 lb. at full load 
and .939 lb. at half-load. The latter trials were 
made with a purified oil of much higher price, and 
therefore the difference in cost was much greater 
than the difference in weight consumed. With oil 
at 44d. a gallon, the Diesel engine is guaranteed to 
work for .260d. per brake horse-power hour at half- 
load. With oil at 64d. a gallon, the minimum cost of 
the engines tested in Scotland was .74ld. per brake 
horse-power hour at half-load. It is said that the 
Diesel engine will work with the very cheap tarry 
oils, but of that we have no reliable information. 
It is also intended to adapt it for gas, both town 
and producer, but evidently the alteration will involve 
considerable changes in construction. 

The Diesel oil engine is undoubtedly more compli- 
cated than the usual types, but the complications 
consist of known organs, which do not in themselves 
involve any uncertainty, if the material and work- 
manship be of the right kind. The compression of 
air to 600 1b, or 700 ib. pressure is a subject which is 
well understood, and presents no difficulties which 
cannot be met. Thetemperatures in the cylinder are 
not excessive, for the combustion is comparatively 
slow, and there is a large body of air to absorb the heat. 
Information which has been supplied to us shows that 
engines of 30, 40, 50, and 60 horse-power are working 
in Europe and America, and are giving no trouble. 
The combustion of the oil is complete, and, therefore, 
there is no deposit of carbon in the cylinder and pas- 
sages. It will be interesting to watch in what direc- 
tion the Diesel Engine Company, 171, Queen Victoria- 
street, E.C., will Loven the engine in this country, 
and how far they will be able to improve on what has 
been done elsewhere. They will probably find their 
most advantageous field where the power demanded 
is beyond that of the present simple and cheap oil 
engines, and still is below that in which the steam 
engine shows its best economy. 
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12 HORSE-POWER “SCOTT” 


CORNISH CYCLE ENGINE. 


CONSTRUCTED BY MESSRS. REAVELL & CO., LTD., ENGINEERS, IPSWICH. 
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WE illustrate on this page a small ‘‘ Scott” engine 
constructed by Messrs. Reavell and Co., of the Rane- 
lagh Works, Ipswich, for driving the automatic 
stokers at the Battersea electric lighting station. The 
engine has a cylinder 7 in. in diameter by 4 in. stroke, 
and using steam at 160 lb. pressure, gives 12 indi- 
cated horse-power when running at 750 revolutions 
per minute. This small size of engine has been intro- 
duced by the makers with a view to replacing the 
electro-motors now often used in electric light 
stations for driving mechanical stokers, air pumps, 
conveyors, and the like. Where the speed desired is 
constant, electric motors are satisfactory enough, but 
are less well adapted to the running of stokers, since 
the rate of eupply of fuel to the furnace varies enor- 
mously at different periods of the 24-hours run. En- 
gines of the ordinary type, on the other hand, are very 
wasteful of steam, and a small compound engine of the 
usual pattern would be very costly. In the ‘‘ Scott” 
engine, however, the compounding is effected in a 
single cylinder, the space below the piston serving 
as low-pressure cylinder, and that above as the 
high-pressure one. The large pattern of this en- 
gine was fully described in our issue of February 16, 
*900, and that now illustrated only differs in some 
minor points mainly connected with a simplifica- 
tion of the details and consequent reduction of cost 
of manufacture. The cycle is that of the old Cornish 
pumping engine. Referring to Fig. 1, it will be seen 
that the engine is of the central valve type, the piston 
being annular, and fitting steam-tight on a central 
trunk inside of which works a long cylindrical valve. 























The piston has two rods on opposite sides of the 
central trunk, and connected to a common crosshead. 
The boiler steam is admitted to an annular space 
in the cylinder cover, and thence passes through the 


ports, shown in the central trunk, to the top of the | pe 


piston, being cut off by the valve at, say, quarter 
stroke, The remainder of the stroke is effected by ex- 
pansion. 

As the piston descends it ultimately uncovers the 
third row of ports from the top, but the valve still 
covering these on the inside of the trunk, no steam 
can escape from the top of the piston till this valve 
has moved down sufficiently to bring its upper row of 
ports opposite those in the trunk. In this position of 
the valve the bottom of the cylinder is closed to 
exhaust, and equilibrium is established between the 
two sides of the piston. The latter then begins to 
move owing to the inertia of the rotating parts, and 
later on closes the upper equilibrium ports. The steam 
below the piston then begins to expand, whilst that 
above is compressed. The clearance on the upper side 
of the piston is such that the compression at the end 
of the stroke is equal to the boiler pressure. 

On comparing this engine with that previously 
illustrated, it will be seen that there are a number of 
differences in detail. 

Thus the steam and exhaust valves are one and the 
same, instead of being two separate valves with the 
diaphragm between, as in the larger engines. The 
governing is effected by a “Pickering” governor, 
instead of a crankshaft governor operating directly on 
the steam admission valve. The cylinder, distance 
piece, and guides are cast in one, whilst for the larger 
engines separate castings are used. The connecting- 
rod is of cast steel, and isin one piece of }{ section, the 
top end being bushed with phosphor-bronze, and the 
bottom completely lined with ‘‘ Babbitt” metal, so 
that only this metal is in contact with the shaft, even 
after considerable wear has taken place. 

These engines having to work in an exceedingly 
dusty atmosphere, all piston-rod glands and packing- 
boxes have been omitted, and long cast-iron bushes 
substituted with cast-iron sleeves, through which pass 
the piston-rods. The bushes have a number o 
section grooves turned round them, for water packing, 
and the results of working are very satisfactory, not 
the slightest leakage taking place after long-continued 
runs. The engines being on the constant thrust 
principle, the cast-iron sleeves round the piston-rods 
are always under compression, the piston-rods them- 
selves being merely tie-bolts. The whole engine is 
enclosed and lubricated on the “‘ splash” principle. 

These small engines are especially intended for 


direct-coupled plants, for shop lighting, and small 
private installations. The engine and Rioe are in 
that case carried on a combination sub-base, forming 
a very compact set for their power. 








INDUSTRIAL NOTES. 

Tue seventy-sixth annual report of the Steam Engine 
Makers’ Society is a record of substantial progress. 
This union is formed of sections of the old engineering 
unions which refused to amalgamate in 1850, and of 
members who have joined since that time. Though 
the organisation differs somewhat from that of the 
Amalgamated Society of Engineers, and the contribu- 
tions are on a lesser scale, the main objects of both 
unions are the same. The total number of members 
in the union at the end of 1900 was 8566; the total 
number of branches being 107.. On the whole, the 
past year was a prosperous one. Trade was fairly 
good, and in this union comparatively few were on 

onation or out-of-work benefit ; asa result the balance 
in hand largely increased. 

The total income for the year was 24,060/. 5s. 11d. 
It is pointed out that the income is less than in 1899 
by 135/., and yet the number of members had in- 
creased by 364. The expenditure for the year 1900 was 
14,9137. 9s. 6d. This gave a surplus of 9146/. 16s. 4d. 
The total funds in hand at the close of 1900 was 
52,5171. 3s. 1ld., or 6/. 2s. 74d. per member. The 
various items of expenditure show up well in compari- 
son with the previous year. The actual amount charged 
to the contingent fund, or dispute Y, was, in 1899, 
112. 6s. 8d.; in 1900, 537. 3s. 4d. This is satisfactory, 
as showing that strikes were little resorted to in either 
of the last two years. Indeed, the Steam Engine 
Makers as a body are less aggressive than some other 
unions; but they stand firm by each other when a 
dispute cannot be averted. 

ravelling expenses amounted to 103/. 3s. 4d. in 
1899 and to 93/. 15s. in 1900. Unemployed benefit 
reached 2647/. 8s. 10d. in 1899 and 2053/. 19s. ‘10d. in 
1900. It is pointed out that of the total so spent 
last year, 319/. 6s. 8d. was paid to members sus- 
pended at holiday times, who would otherwise have 
been in regular employment. In reality less than 
1 per cent. of the members were out of employment 
during the whole of 1900, ‘‘a record which few trade 
societies can lay claim to,” says the report, and truly. 
Compensation for disablement by injury cost the 
union 506/. in 1899, and 200/. in 1900. Sick benefit 
cost 4582/. 15s. in 1899, and 4403/. 3s. in 1900. Funeral 
benefit—members and wives—cost 1528/. in 1899, and 
1378/. in 1900. Superannuation allowance cost in 1899, 
37511. 2s. 10d.; in 1900, 39997. 8s. 2d. Working ex- 
nses amounted in 1899 to 2470/. 15s. 8d., and in 
1900 to 2396/7. 12s. 3d. As superannuation benefit is 
a growing demand, this union, like some others, has 
instituted a reserve fund, 20,100/., to guarantee the 
payments. It is proposed to add to this reserve out 
of the surplus of 1900, or by levy. 

As regards management expenses, the report ex- 
plains that out of the full contributions paid per 
member in full work (32. 0s. 1d. per year), only 5s a. 
goes for the management expenses of the general office 
and of the whole of the 107 branches, inclusive of 
all salaries, committees, delegations, printing, sta- 
tionery, postages, and all else, and 2/. 14s, 6d. goes 
back to the members in the shape of benefits. 

With respect to the recent ‘‘cry,” in newspapers 
and elsewhere, of workers being ‘‘too old” at 40, 50, 
60, or 65 years of age, the report bears testimony to the 
fact that in the engineering firms employing members 
of the union many men are verging on 70 years of 
age, “yet are still handling the tools, and in some 
instances are holding positions of trust.” It appears 
that many members entitled by age to superannuation 
are still working, enjoying good health, the confidence 
of employers, and the respect of their brother mem- 
bers. They prefer the workshop to retirement, and 
will not retire on superannuation allowance until 
compelled to do so by infirmity. 

The general tables in the report extend over nearly 
a half century, that is, to be accurate, from 1853 to 
1900 inclusive. During that period the following 
aggregate sums have been disbursed: 1. Out of work, 
from all causes, donation benefit, 145,527/. 4s. 2d. ; 
travelling benefit, 7241/. 8s.; contingent benefit, 
18,9347. 5a, 2d., the latter being dispute pay. 2. Sick 
benefit, 102,9697. 2s. 10d. ; feabled compensation, 
10,8352. 16s.: superannuation, 56,095/. 1s. 11d. ; 
funeral benefit, 31,055/. Os. 5d.; benevolent grants, 
25241, 3. The other items are massed under one head, 
‘* Miscellaneous expenditure,” the total being 67,665/. 


U | 5s., making a grand total of 442,847/. 12s, 3d. for the 


whole period. The figures show how greatly the 
provident benefits overshadow mere strike pay. 

Many of the tables given in the report are excellent, 
but there is only room for passing allusion. For 
example, in the table of ages at death, for the last 
twenty-five years, it is shown that during the first 
five years of the last quarter of a century the average 
age at death was forty-four years; in the last five 





years the average was only a fraction under fifty-one 
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years ; in the case of members’ wives, the average 
increased in the same proportion. These figures show 
healthier conditions, both in the workshop and in the 
home, 

Mr. James Swift, J.P., the general secretary, has 
given a lot of valuable tables as to exports of engines 
and machinery, tonnage of ships launched, produc- 
tion of pig iron, and average price of No. 3 Cleve- 
land pig iron; employment in mines, accidents and 
deaths, production of coal, steel rails, &c., in the 
United Kingdom, and various other tables of a use- 
ful kind. The statistics given in these tables extend 
over sufficiently long periods to be used for com- 
paricon, and in all cases they are well arranged. 





The Amalgamated Engineers’ Monthly Journal 
reports that the total number of members had reached 
88,130. Of these 2220 were on donation benefit, an in- 
crease of 33 over the previous month ; 2449 on sick 
benefit, increase 244; and 3777 on superannuation 
benefit, increase 18, The small increase of unem- 
ployed is reassuring. Only the small sum of 63/. 12s. 
was expended in dispute benefit from the contingent 
fund. As regards wages movements, an advance of Is. 
per week has been obtained in Newport, Monmouth- 
shire, by arbitration. The levies for the quarter are 
fixed at 2s. The vote for replenishing the benevolent 
fund was carried by 9279, as against 156 opposed to 
the levy. Two members of the union have been elected 
on School Boards, one at Barnsley and one at Newport. 
The terms proposed as “‘ trial trip allowance,” have been 
agreed to be 11,434, against 3874, majority 7560. This 
is now regarded as a binding agreement between the 
Federation of Employers and the union, to be loyall 
observed by both parties. Eight districts are hse f 
in which members seeking employment must see the 
local secretaries before accepting employment. Tech- 
nical lessons are being given in screw cutting by a 
member of the union. 


The American Federationist for March has a telling 
article on ‘* compulsory arbitration,” in the shape of 
a criticism of the speech of a New Zealand represen- 
tative at the Chicago Conference, recently held. The 
writer rather ridicules the idea of New Zealand being 
a labour paradise, in spite of the labour ‘‘faddist who 
has a law for everything, from baldness to chilblains.” 
The position taken by the American Federation of 
Labour is that the parties should be free to enter into 
negotiations, and refer the matters in dispute to arbi- 
tration or not, just as they like; but that body is 
equally emphatic in declaring that, once having sub- 
mitted your case, you are bound to accept and abide 
by the award as honourable men. It is pointed out 
that industrial conditions change quickly sometimes, 
and that, therefore, a fixed rate of wages over a period 
may be too low or too high, one or the other of the 
parties being placed thereby at a disadvantage. 

The Ironmoulders’ victory in Cleveland, Ohio, is 
commented upon and commended. The men struck 
in support of the demand that the union should be 
recognised, and for an equal voice with the Associa- 
tion of Employers in determining wages and the con- 
ditions of labour. After a hard struggle of seven 
months and a half, the right of collective action and 
bargaining by the union was conceded. The contest 
was complicated by the demand for an advance in 
wages at the same time. In the final settlement the 
men gave up the demand for 10 cents per day advance, 
and the employers agreed to dismiss all men who took 
the places of the men on strike within forty days 
from February 15 of the present year. On June 3a 
conference of employers and employed is to be held to 
determine the question of wages for a year. 

There have been in the United States, as here, con- 
flicting decisions on ‘‘ labour’s rights,” and these vary- 
ing decisions are commented upon somewhat severely 
indeed. There seems to be a tendency in the American 
Courts to carry to the extreme the doctrine of ‘‘ re- 
straint of trade,” and the labour party resents it there 
as here. 





The report of the proceedings of the twentieth 
annual convention of the American Federation of 
Labour is a formidable document of between 240 and 
250 pages of matter, inclusive of the introduction, 
list of candidates, constitution of the Federation, &c., 
as well as the report proper. In its entirety it is 
worthy of commendation, fo- its arrangement, the 
fulness of its information, and ror the excellent indices 
at the end—one general, and »ne to the resolutions. 
British reports of congresses and conferences are far 
behind those of America, and yet we led the way in 
all such labour gatherings. The income of the Federa- 
tion would strike the Britisher’s mind as enormous— 
nearly 80,000 dols. in the year, say 16,000/. The ex- 
penses were over 58,000 dols., with, say, 12,000 dols. 
to the good. 

In the report of the past year there is a vast deal 
of information as to labour movements. In one para- 
graph the council urge the unions to “‘ avoid proposi- 
tions which hinder legislation,”—that is, not to press 
for impossible things which cannot be conceded— 





for proposals which tend to destroy any reason- 
able Bill before Congress. The Federation favours the 
continuance of the Chinese Exclusion Act, which 
expires next year ; but it reports in favour of the in- 
clusion of negro labour, as difference of colour should 
be no bar to union co-operation. One portion of the 
report deals with the result of disputes in the past 
year—by strikes or otherwise. The record shows that 
great strides were made in numerous industries in 
1900. Indeed, the success of the American Federation 
of Labour is such as to throw into the shade the exploits 
of Knights of Labour, whose commands were so often 
adversely commented upon in the British Press. The 
labour movement is ‘‘slowing down ” in its methods, 
but its progress is not less assured on that account. 





Some slight improvement is reported in the position 
of the engineering and allied industries of Lancashire 
enerally, but not in the textile machine-makin 
ranches, Locomotive builders, who are already ful 
of work for some time ahead, report considerable 
further inquiries in the market. Boilermakers are 
booking oolen more freely. All sections of electrical 
engineering continue very busy, and in some other 
special departments there is a pressure of work. In 
the general branches the report is that they are only 
moderately well off for work. In the iron and steel 
trades business is still slow, users only buying, as a 
rule, for present requirements. But here and there 
larger orders are reported. Locally the recent reports 
to the Labour Department indicate less pressure of 
work, and an increase in the number of unemployed. 





In the Wolverhampton district there seema to have 
been more confidence, orders have been given out 
more freely, though buyers still limit their extent to 
present requirements. But marked bars have been in 
steadier demand, both on general account and for 
general consumption. There seems to be more doing 
in steel, though quotations have remained the same. 
Some sectional iron has been in better request, but 
there is still a hesitancy to embark in orders beyond 
what material is needed for immediate consumption. 
The general report to the Labour Department says 
that employment in the iron and steel trades, in South 
Staffordshire and East Worcestershire, is quiet in all 
branches ; and that in Shropshire employment in the 
forges and wire mills has fallen off. In the engineer- 
ing and allied trades employment is reported to be 
fairly good with engineers generally, and in the elec- 
trical shops ; good with ironfounders, boilermakers, 
bridge and girder constructors, tank and gasholder 
makers, smiths and strikers, &c. Cycle and motor 
makers report things as quiet, no indication of 
improvement. In the Amalgamated Society of En- 
gineers only two were unemployed from all causes 
out of 382 members. 

In the Birmingham district the iron trade has 
continued quiet, orders only issued to meet present 
eo pepe ote It appears to be anticipated that there 
will be a further fall in prices after the next ascertain- 
ment of prices, with the expected decrease in wages 
under the sliding scale. The general state of employ- 
mept in Birmingham and its outlying districts is 
not so good as it was by any means. In the branches 
of trade unions reporting, with an aggregate of 21,186 
members, there were 1006, or 4.7 per cent., unem- 
oe po a larger proportion than in the previous month, 
and much larger than in any month last year. Nine 
branches of the engineers report employment as 
moderate, two as good. Yet out of over 1500 members 
in the Amalgamated Society, only 15 men were un- 
employed from all causes of all grades. Smiths and 
strikers — trade as good ; toolmakers as moderate ; 

atternmakers as quiet; and ironfounders as bad. 
ere was, indeed, an unusual proportion of the latter 
out of work at the date of the March report. 

The great strike of dockers, tramway men, and 
others at Marseilles wore an ugly look on Friday in 
last week, and there were sad forebodings up to Satur- 
day morning lest a general strike should take place, 
as advised by the Workmen’s Syndical Chamber and 
the Labour Exchange. There was serious rioting, 
much property was destroyed or injured, and many 
persons were also injured by conflicts with the police 
and military. Just as things were at their worst, 
the Deputies General Council and Municipal Council 
held a meeting and suggested terms of arbitration, 
which members of the Strike Committee accepted pro- 
visionally, so that the strike may be said to have 
ended at the close of last week. The troops were re- 
moved from the streets and quays, the Strike Com- 
mittee undertaking that those on strike should remain 
quiet pending negotiations. 





The stablemen at Newmarket came out on strike 
rather suddenly at the end of last week. They demand 
an advance in wages of 5s. per week—from 20s. to 
25s. per week—as they allege that the cost of living 
has so increased that they are unable to live decently 
and pay theirway. The trainers and others offered 2s. 





advance, but this the men refused. Some anxiety was 
felt lest the men should become offensive in their 
action, and constables were sworn in. 

About 350 blast-furnace men struck work last week 
at the Stanton Iron Works, Derbyshire, against a 
reduction of 5 per cent. in wages. This cessation of 
work will throw out some 1200 other men if it con- 
tinues. 

The workers in the South Staffordshire Tube Trade 
have refused arbitration on the terms offered by the 
employers. They also resolved to resist the 10 per 
cent. reduction in wages. This action affects some 
7000 or 8000 men, directly and indirectly. 





THE VIBRATION OF STEAMERS. 


On some Experiments made on Board the Atlantic Liner 
** Deutschland,” during her Trial Trip in June, 1900,* 


By Herr Orro Scutick, Member. 


THE principal cause of vibrations in steamers, so far as 
these consist in the bending of the ship’s axis in a vertical 
plane, is well known to lie in the action of the up-and- 
down moving machine parts in a vertical direction. To 
prevent these vibrations it is absolutely necessary to use 
an engine with balanced forces, or, as it is usually termed, 
a balanced engine. It has been found that this precaution 
is not only necessary for men-of-war, and passenger ships 
of proportionally high engine-power and speed, but even 
in cases of large cargo steamers of medium speed. On 
account of the varying displacement of this latter type of 
vessel, the so-called ‘‘critical number of revolutions ” varies 
to such an extent that it is not always possible to arrange 
the number of revolutions of the engine in such a way as 
to prevent vibrations, which under circumstances have 
— to be a great drawhack to the rigidity of this class 
of ship. 

It has repeatedly been found that even a vessel pro- 
vided with a carefully balanced engine bas still shown 
slight vibrations at the critical number of revolutions of 
the engine, although in a considerably less degree than 
in vessels with unbalanced engines. I particularly em- 
phasise that only vibrations are dealt with here, the 
period of which coincides with a revolution of the engine, 

Most of the vessels — with my system of balanced 
engines have been run for trial with the propellers un- 
coupled to examine the effect of the balancing. On all 
these trials vibrations have never been noticed, even 
when the engine reached the critical number of revolu- 
tions ; whereas engines not balanced always show exces- 
sive vibrations when running with disconnected pro- 
pellers, as soon as the critical number of revolutions is 
reached. 

The results mentioned here, in short, prove the efficacy 
and —* of the balancing of forces, but they also 
prove that the cause of vibrations in vessels with balanced 
engines does not lie in the engines themselves, and must 
be sought elsewhere. 

It bas been tried, especially in Germany, to attribute 
the cause of the vibrations in steamers with balanced 
engines to the uneven rotation of the engines, and, in 
consequence, of the propellers also. One concluded that 
the variations existing in the speed of rotation of every 
engine, cause a jerking effect in the pressure given by 
the propeller, and that this pressure acts like the power 
exerted by a rower in a boat. As the direction of the 
pressure produced by the propeller does not go through 
the centre of gravity of the ship—according to the views 
of the defenders of this theory—a bending of the ship's 
hull in its longitudinal axis must take place, which 
produces vibrations when regularly repeated. 

There are a great number of arguments which prove 
the incorrectness of these statements, but it would be 
going too far to enter into all of them here. I will, there- 
fore, only state, as an easily understood proof to the con- 
trary, the fact that vessels with engines of great varia- 
tion in their speed of revolutions have repeatedly shown 
no measurable vibrations; while, on the other hand, 
vessels with an exemplary even-turning speed showed 
considerable vibrations. 

To investigate the real cause of the vibrations in vessels 
with balanced engines, I considered it necessary to make 
accurate experiments as to the position in which the 
cranks of the two engines are to be found when the 
vibratory movements are in a certain point of the swing- 
ing track, ¢.g., when the axis of the hull of the ship is in 
its mean ition. The results of these experiments 
promised far-reaching disclosures as to the circumstances 
accompanying these vibrations, which up to now have 
quite passed our notice. , 

Through the kindness of the Stettiner Maschinenbau 
Actien Ischaft ‘‘ Vulcan,” I was enabled to make 
the before-mentioned experiments on the trial trip of the 
steamer Deutschland, and the results of these experiments 
are shown in what follows. 

After thoroughly examining the methods to be taken 
into consideration for gaining the proposed end, and after 
similar trials had been made on another vessel, it was 
agreed to proceed in the following manner: 

An electric contact was fixed on the shaft of each en- 
gine in such a way that the current of six strong cells 
closed when the forward engine crank of engine was still 
30 deg. from the vertical position, shown later in drawings 
as crank (I), and that it opened when the crank was 
exactly in its top position. The contact, therefore, took 
place during the time the crank required to move through 
an angle of 30 deg. The current was conducted through 
the primary reel of a powerful induction coil, and gave 
forth on opening and closing a strong spark, which pro- 
ceeded from a pointed metal pin just above the paper band 


* Paper read before the Institution of Naval Architects. 
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on to the metal roller underneath, thus making a small 
hole in the paper. The marking on the paper, there- 
fore, took place instantaneously. Such an arrangement 
was made fr each engine, so that the revolutions of each 
engine were marked on the paper band. The marks of 
the starboard engine are on one side, and those of the 
port engine on the other side, of the paper band. The 
idea of producing the marks on the paper by means of 
the secondary current is that of Herr Dr. Bauer, an engi- 
neer at the ‘“‘ Vulcan” works, and I am also greatly 
indebted to him for the energetic assistance he rendered 
me in carrying out these experiments. The diagram 
drawn by the pallograph showed a picture as in Fig. 1, 
which represents it to a reduced scale, 





after-part of the ship is above her mean position, and the 
lower parts of the wave-line correspond to the move- 
ments when the after-part of the ship is in her lower 
swinging position. 

It will be noticed that there are always two marks 
made by the electric current, and which are close to- 
gether. The one to the left is always that made first, and 
represents the spark caused by the closing of the current. 
The second, which is always somewhat more marked, is 
caused by the opening of the current, and, as the opening 
always takes place suddenly, on account of the peculiar 
contact arrangement, and acts at a fixed point of the 
periphery, the mark made by the opening spark is only 
taken into consideration in the following experiments. 


| will then be found to be exactly in a straight line ad right 
—_— to the edge of the paper band. 

| In order to ascertain in what position of the up and 

'down movement of the ship, crank (I) (that is, the 

| forward crank) stands vertically upwards, it is necessary 

|to draw straight lines, at right — to the edge of the 

|paper through the marks made by the electric sparks 
on the diagram by the pieere. These lines always 
represent the moments when the respective crank is 
standing vertically upright. Those representing the 
marks of the starboard engine are drawn with green 
ink in the original diagram, and those of the port engine 
are in red ink. 

| The diagrams then assume the appearance as seen in 
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It must be expressly mentioned here, in order to 
understand what follows better, that the pallograph was 
placed at the extreme after-end, where the strongest 
Vibrations are always felt. 
at each of the diagrams shown here, the top parts of 

© wave-line of the vertical vibrating curves always 
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In order to understand the diagram drawn by the 
pallograph correctly, it will be as well to assume next, 
that the paper band, which usually unwinds at the rate 
of 1 in. per second, is at rest. The marks made by the 
two pens which indicate the vertical and horizontal vibra- 


‘tions; further, the mark of the pen which shows the 


correspond to the movements when the swinging of the | seconds: and, lastly, those made by the electric current, 








marks of the port engine, and which are in red in the 
original, are here drawn out in full, and those which 
refer to the starboard engine, green in the original, are 
represented by dotted lines. 

We can now, for instance, conclude from the di m 
of Fig. 2 that the starboard engine remains behind the 
port engine, or, in other words, is revolving slower. At 
point b both cross-lines fell almost exactly together, #.e., 
the cranks of both engines were in symmetrical positions, 
both cranks (I) were going through the upper dead point 
at the same moment, 

After seven revolutions the starboard engine is already 
a distance of h” h’ behind, and it is now important to 
know how much this difference is expressed in degrees. 
As the paper band cannot be made to move absolutely 
uniformly, a proportional scale is used which is divided 
into 360 parts. We take the distance h’ 7’, equal to 
360 deg., and we can then read the angle made by the 
distance h” h’ direct off the scale ; by these means we can 
see, at any part of the diagram, how much the crank (I) 
of the one engine is ahead of the other. 

In asimilar way, by means of the time marks, the exact 
number of revolutions can be ascertained which each 
engine makes within a certain time, for instance, in one 
minute; and roth part of a revolution per minute can 
be read with approximate accuracy, if the number of 
revolutions does not much exceed 80 to 100, 

It may be mentioned here, that the results of these 
experiments have shown that there is a continual slight 
variation in the speed of the revolutions in each of the 
two engines of a steamer. Probably these are caused by 
the rudder being slightly shifted, which is unavoidable 
even when steering a straight course. 

From what has been said it will be seen that, with 
the assistance of the arrangements described, we are in 
a position to determine the following particulars from 
the diagram at any moment of observation, viz. : 

The turning speed, or number of revolutions of each 


engine. 

Fhe angle at which the crank (I) of the one engine 
is ahead of the other. 

The position of the two cranks (I) during every phase 
of the vibratory movement of the hull of the ship; and, 
besides this, the pallograph gives the number, form, and 
the extent of the vibrations, 

Of the diagrams taken during the trial trip of the 
Deutschland, on June 26 and 27, 1900, nine of them 





proved to be useful for analysing; namely, six diagrams 
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The circumstance that the maximum of the vertical | may vary according to cosine laws, acts on an im rfect | see by the diagram that the 


vibrations of the first order only occurs when the port | 
engine is 90 deg. to 100 deg. ahead of the starboard | 
engine, already enables one to draw some important | 
conclusions. : | 
It is to be seen from this that the cause of the vibra- | 
tions cannot be caused by deficient balancing, nor by the | 
want of uniformity in the turning movement, as has 
often been sup’ . The cause cannot lie in the engines | 
at all, for if that were the case, this cause would always | 
occur in the one engine —s when the other is in its 
symmetrical crank position, Therefore, when the maxi- 





| 


ence takes place of 90 
said, answers only for the exact synchronism of the 


elastic rod, vibrations take place, the amplitude of which 
attains its maximum when the period of the impulse 
corresponds exactly with the period of the rod. The 
moving direction of those parts of the rod that are under 
the influence of the impulse, does not, however, in this 
case correspond with the direction of force of the impulse 
in all points ; the phase of the periodically acting impulse 
runs rather 90 deg. ahead of the phase of the vibratory 
movement, or, as it is generally termed, a phase differ- 
eg. This, however, as already 


mum is attained both the cranks (I) would have to pass | periods, i.¢., for the maximum amplitude of the vibration. 


_ engine is 100 deg. ahead 
of the starboard engine (see Table). 

It further shows that, at the moment which corresponds 
with point c, crank (I) of the port engine is 90 deg. t 
the top vertical position, and the corresponding crank of 
the starboard —— 10 deg. behind the vertical position. 

The number of revolutions of both engines at this part 
of the en amounts to 63.8 for the port ee and 
66.2 for the starboard one; the average, therefore, still 
differs considerably from the critical number of revolu- 
tions. Accordingly the phase-difference can only be very 





slight at this moment, and consequently point c will 
correspond with the mean position of the period of the 
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the u If the period of the impulse differs from that of the | impulse, or, in other words, the impulse will attain its 


pper dead centre simultaneously ; on the di 
the marks of the starboard and port engines would have 
to correspond to an angle of 0 deg., and would have to be 
in @ perpendicular line at right angles to the edge of the 
paper band, or, in other words, the red and green lines 
would have to fall together. The theory of the influence 
of the turning moment is, therefore, quite out of question. 
The object of further investigations was to find the 
relationship between the vibratory movements (or the 
curves drawn by the pallograph), and the impulse causing 
the vibrations ; or, in other words, to ascertain in which 
phase of the vibratory movement the ship’s hull is to be 
found when the vibratory impulse has reached its maxi- 
_. In order to do this, we must call some laws of the 
theory of vibrations of prismatic rods into requisition, 
ie! we T presume are well known. 
Vhen a periodically acting impulse, which, for instance, 





i 


vibrations of the rod itself, another phase-difference takes 
place, which will be very small with a noticeable differ- 
ence in the periods, and may usually be disregarded. 
The above will already enable us to draw the necessary 
conclusions from the diagrams. 


which shows a maximum vibration, and is represented in 
Fig. 5, page i 
by visual observation, the two points a and b, which 
correspond with the maximum amplitude, and we can 
then fin rizon J 
the points a and }, as well as by dividing the vertical 
distance of these points. 


hull of the shi 





We will next examine ition III. of diagram II., 


424, For this purpose we must determine 
nd point ¢ by dividing the horizontal distance of 


Point c then corresponds with the mean position of the 
during which the after-part of the - 
$3 vibrating wien moving in an upward direction. e 





maximum at the moment which corresponds with point c. 
We find quite similar conditions in positions I., II., 
IV., and V. of diagram II., which are given in the Table. 
If one draws the crank positions corresponding to these 
as and the relative position of the propeller 
yo we get the Figs. 6a to 6e for the different positions 
of diagram IT. 

One must now bear in mind that the positions of the 
propeller blades which are drawn here, always represent 
that moment when the maximum of the vibratory pro- 
ducing power is attained, and when the after-part of the 
ship is in its mean position and moving in an upward 
direction. 

It will be found that both the blades marked A, A are 
nearly in a horizontal position, and moving in a down. 
ward direction. If one assumes, therefore, that both 
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these blades meet with a ter resistance, due to the 
fact that they have only a little larger — or a larger 
surface than the others, or that the edge resistance is 
somewhat larger, the noticeable vibrations are at once 
— : 
t will be noticed that the blades A, A do not lie 
exactly horizontally outwards, but are inclined about 
30 deg., proceeding from the centre outwards. One may, 
therefore, assume that the blade finds the greatest resist- 
ance in the water in this position, and this is quite 
evident. ae 

In order to understand this, we must next imagine 
that the water is following the ship with tolerable speed, 
which is considerably greater at the surface than at a 
certain depth. When looked at from this point of view, 
the blade will meet with the greatest resistance in the 
top position. It must, however, be taken into considera- 
tion that the flow of the water to the propeller does not 
move parallel to the axis of the ep oa but that the 
water rises at the afterpart of the ship in an upward 
direction and strikes the propeller at an angle, as shown 
in Fig. 8, page 424. This latter circumstance would mean 
that each blade meets with the greatest resistance when 
pointing outwards exactly horizontally, and its least re- 
sistance when lying horizontally inwards. 

Taking into consideration the action of the water follow- 
ing, the propeller blade would meet with the greatest re- 
sistance at the top, and considering also the rising flow of 
the water to the propeller, the blade would meet the 

reatest resistance in an outward horizontal position. As 
th these influences act simultaneously, the conclusions 
drawn from our experiments are correct, according to 
which the blade finds its greatest resistance, and has its 
great reaction upwards, when rising about 30 deg. out- 
wards, as shown in positions A and A,, Fig. 9, page 424. 

The position of the blade when turned 180 deg., falling 
inwards 30 deg. from the centre, is that in which the 
blade has its greatest reaction downwards, as shown in 
positions B and B,, Fig. 9. 

The correctness of the conclusions drawn from the 
results of the experiments is also confirmed by the appear- 
ance of the vibrating minima. We have seen by the dia- 
grams that a minimum takes place when the one engine 
is 270 deg. to 280 deg. ahead of the other, that is, 180 deg. 
more than at a maximum. 

If one assumes that in Fig. 9 the blades A and A, have 
a somewhat larger pitch, and that the port engine is 
running ahead, the position of the blades drawn in 
Fig. 10 is that at which the minimum of the vibrations 
takes place; for, the blade Al produces just at this 
moment its greatest reaction upwards, and the blade A 
its greatest reaction downwards. Both forces nearly 
neutralise each other, and, as seen from the diagram, the 
vibrations completely disappear: this is also a proof that 
there are no other forces which produce vibrations of the 
first order. 

The — of the propellers at the minimum of the 
vertical vibrations is as shown in Fig. 10, or, if the two 
propellers have revolved 180 deg., as shown in Fig. 11. 

In the positions VI., VII., and VIII., of diagram IT., 
which all represent the maximum vibration, other rela- 
tions appear, differing considerably from those we have 
so far examined. A glance at the Table shows that at 
positions VI., VII., and VIII., the cranks I have moved 
considerably farther from the vertical position, when the 
after-part of the ship is moving upwards through the mean 
vibratory position. 

It is most remarkable that, at position VIII. of dia- 
= II., crank (I) of the starboard engine is here 80 deg. 

yond the vertical ition, and crank (I) of the port 
engine 170 deg. Both cranks with their propeller blades 
A and A, have revolved about 90 deg. farther than they 
were when the maxima vibration was examined before. 
The explanations for these appearances are to be easily 
understood, if one takes into consideration that, in the 
case of position VIII., the revolutions of the port engine 
are 66.9, and the starboard engine 67.2 per minute. The 
average, therefore, corresponds fairly accurately with the 
critical number of revolutions. According to the laws 
of vibrations mentioned before, a phase-difference of 
90 deg. must, in this case, take place. The phase of the 
impulse is 90 deg. ahead of that of vibration. 

From these investigations, therefore, we come to the 
conclusion that the blades marked A and A, find a some- 
what greater resistance when turning in the water, and 
that they produce the greatest reaction in an upward 
direction when rising at about an angle of 30 deg. from 
the centre outwards. This difference in the resistance of 
the blades is the only cause which produces vibrations in 
a vertical plane. When the minimum of the vertical 


vibrations takes place, some small vibrations are still h 


noticeable, which number 12 per revolution, and are 
therefore of a very high order, probably fifth or sixth 
order. The causes of these vibrations cannot be ascer- 
tained with any certainty, but probably the impulse of 
these vibrations is given by the propeller blades, because 
the number of vibrations during one revolution can be 
divided by four. 


HORIZONTAL V{BRATIONS. 


The horizontal vibrations are attributed to torsional 
vibrations, as I have already repeatedly explained in other 


Pp 

All diagrams show that, during one revolution, four 
complete torsional vibrations occur. They show the exact 
number of vibrations during one revolution as the pro- 

lier has blades. This is an occurrence which is to be 
ound in all twin-screw steamers, and which must, with- 
out doubt, be attributed to the action of each propeller 
blade. It has always been observed that, when another 


propeller with a different number of blades was put on, 
os) number of the horizontal vibrations varied accord- 
ingly. 


According to the diagram, and the observations 








taken, the maximum of the torsional or horizontal vibra- 
tions is attained when the engine is turning at the rate 
of about 75 revolutions per minute. 

It is to be seen from diagrams II., V., VI., that the 
maxima and minima of the horizontal vibrations also 


take place regularly. During the period in which one 
engine leads one revolution, 4 maxima and 4 minima 
take place. This occurrence, as will be seen directly, is 


also to be attributed to the action of the propeller blades. 
This fact has always been confirmed by the variation which 
takes place in the number of the maxima and minima 
when the propellers are replaced by others with a different 
number of blades. It has repeatedly been experienced 
that the number of maxima and minima, during the 
above-mentioned period, decreased from four to three, in 
a vessel with four-bladed propellers, as soon as three- 
bladed propellers were put on, and vice versd. 

If diagram II. is minutely examined, the following is 
the result (see diagram II., page 423) : 


3 Horizontal Port Engine Astern 
Vibrations. of Starboard Engine. 
Deg. 
Position A... Minimum 90 
ra B... Maximum 130 
me C... Minimum 180 
= D... Maximum 225 
a. E... Minimum 260 
a F... Maximum 310 
“s G... Minimum ... 360 
(is shifted a little) 
= H... Maximum ... 35 
J... Minimum 90 


If one draws the relative positions of the propellers in 
these different points, it will be found that the propellers 
are nearly symmetrical for the minima, such as repre- 
sented in Fig. 12, page 424. This figure, therefore, cor- 
responds with the positions A, C, E, G, and J. Since 
the torsional vibrations are only caused by the propellers, 
as we have seen, it will easily be perceived from the 
figure that no forces whatever can appear which produce 
torsion ; because all act symmetrically, and any forces 
occurring in the one propeller are destroyed by forces of 
the same amount in an opposite direction arising from 
the other propeller. 

The case is different when the one propeller leads the 
other by 45 deg., that is, when the positions of the pro- 
pellers are as shown in Fig. 13. In this position there is 
no symmetry in the forces produced by the propeller 
blades. According to former explanations, blade A of 
the starboard propeller will meet with the greatest re- 
sistance in the position drawn (about 30 deg., rising in an 
outward direction), and, consequently, the shaft will at 
this moment exert a strong reaction upwards. As the 
port engine cannot exert the same reaction at this 
moment on account of its position, the after-part of the 
vessel inclines from starboard to port. But, as soon as 
both propellers have revolved about 45 deg. further, as 
shown in Fig. 14, the starboard propeller will exert its 
greatest reaction in an upward direction, and a force 
will be produced which will cause the vessel to incline 
from starboard to port. 

As long as the positions of both propellers differ about 
45 deg. from each other, as in positions B, D, F, and H, 
forces occur which produce torsional or horizontal vibra- 
tions, and a vibration maximum is therefore attained, 
and when the positions of both propellers are nearly 
symmetrical, horizontal vibrations must disappear ; or, in 
other words, a minimum takes place. 

The data already given for the different positions of 
diagram IT. confirm these facts completely. 

In diagram V. the maxima and minima for the tor- 
sional vibrations may be ascertained in the same manner. 
In order to understand the diagram correctly, it is neces- 
sary to bearin mind that here the number of revolutions 
is nearly the same as the critical one for horizontal vibra- 
tions. The vibrations are, therefore, more violent, and 
are still perceptible some time after the cause has dis- 
ap . Therefore the conditions are here considerably 
different from those in diagram II. In diagram V., con- 
trary to what we have found in diagram II., the minimum 
takes place when there is a difference of nearly 45 deg. in 
the positions of the propellers, and a maximum when the 
propellers are symmetrical. Of course there will occur a 
phase-difference in the horizontal vibrations, but they 
cannot, however, be accurately ascertained on account 
of the small extent of the amplitude in the diagram. In 
this manner the so-called horizontal vibrations, about the 
causes of which quite anomalous hypotheses have been 
laid down by others, are easily explained. 

Although in the foregoing all important vibrations 
ave explained in a simple and unconstrained 
manner, still it will always be of value to bring a further 
proof toshow the correctness of the statement given for the 
causes of vibrations, 

The conclusions I drew from the experiments were, 
that one blade of the propeller has a greater resistance 
in turning than the other blades have, or that the oppo- 
site blade has a corresponding less resistance. The 
correctness of this conclusion enables one to make the 
following test : 

_ If my conclusions are correct, i.¢., if both the respec- 
tive blades y offer an essentially greater resistance, 
a greater force is exerted, which will incline the vessel 
from starboard to port at that moment when the mini- 
mum of the vertical vibrations take place, nl ni pro- 
peller being 270 deg. ahead of the starboard one, as 
shown in Fig. 15. 

This is to be explained in the following manner: If 
both the blades are in a symmetrical position when re- 
volving, for instance, two blades of each propeller being 
in a vertical position simultaneously ; or when two of 
the blades form a certain angle to the horizontal i- 
tion, as shown in Fig. 15, page 424; then, as we have 


seen, 2 minimum must take place with re to the 
horizontal vibrations. When, however, both the blades 
A and A;, which have the greatest resistance, are in a 
position as shown in Fig. 15, page 424, there must come 
a moment when an impulse will incline the vessel from star- 

to port ; for, according to our former explanations, 
the blades offer then the oa pressure in an upward and 
downward direction. This impulse only acts during a 
quarter of a revolution, and acts, to a certain degree, in 
a jerking manner, and does not return till after a full 
revolution. 

Wherever 8 minimum in the vertical vibrations takes 
place, a minimum in the horizontal vibrations must also 
occur, but at every revolution there must appear asmall 
wave in the horizontal vibrations, which corresponds 
with the above-described jerking impulse. This small 
wave is to be clearly seen in diagram II, page 424: 
the small waves are indicated by arrows, 

After the two propellers have revolved 180 deg. they 
will be in a position as shown in Fig. 16, when the blades 
marked A and A, will again be those which will meet 
with the greatest resistance. At this moment the vessel 
will incline from port to starboard. In the same way, 
as has already been described, a small wave would have 
to appear at the opposite side, in the curve of horizontal 
vibrations. This is indeed the case; but, as there are 
still vibrations caused by the former impulse, this second 
impulse, which occurs 180 deg. later, can only have the 
effect of neutralising those vibrations. The result of this 
is that a curve must appear, which resembles that shown 
in a more pronounced manner in Fig. 17. ’ 

The lower curves ccc, therefore, correspond with the 
effect of the blade position, as shown in Fig. 15, and the 
shallow curves a b correspond with the blade position as 
represented in Fig. 16. 

he curves for the horizontal vibrations show in dia- 
gram II., exactly the same form as in Fig. 17, and there- 
fore confirm entirely our conclusions. 

Pallographic Results of the Steamer ‘‘ Deutschland.” 
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ConoLuDING REMARKS. 
If we sum up the results of the foregoing researches we 


u 
have to pom: f the following: ; 
The critical number of revolutions for the vertical and 








— vibrations has been pretty accurately ascer- 
tained. 

Tt has been proved that the slight vertical vibrations 
are neither caused by mistakes in the balancing of the 
masses, nor by the variations in the turning moment, or 
speed of revolution. : ’ . 

It has been ascertained that the vertical vibrations are 
caused by a somewhat greater resistance in one blade on 
each propeller, and it has been shown which these blades 
are. The cause of the maxima and minima vertical vibra- 
tions have been found. ; 

It has been proved that each propeller blade finds its 
greatest resistance in revolving when risin, outwards at 
an angle of about 30 deg. to the horizontal position. It 
has further been ascertained that the horizontal vibra- 
tions are also caused by the —, blades, and that 
the number of the maxima and minima which occur 
during the time that one engine makes exactly one re- 
volution more than the other depends upon the number 
of blades. The variations in the turning moments of the 
engines have no influence on the horizontal vibration. 
inally, the conclusions we have been enabled to draw 
from the appearances of the vertical vibrations, viz., that 
one blade on each propeller meets with a greater resistance 








when turning than the others, are also confirmed by the 
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curves of the horizontal vibrations. These results agree 
on the whole with those which have been made by me on 
other vessels. , , 

The greater resistance of the one blade, of which we 
have repeatedly spoken, is probably in most cases to be 
attributed to the greater pitch of thesame, The least 
deviation in the pitch, which cannot be proved by ordi- 
nary instruments, appears to be sufficient to cause per- 
ceptible vertical vibrations, The greatest care must there- 
fore be taken in the manufacture of propellers, not only 
for the sake of preventing vibrations, but also for saving 
power, and in order to prevent blades from breaking. 





COMBINED TROLLEY AND CONDUIT 
TRAMWAY SYSTEMS.* 
By Mr. A. N. Connert, of London. 
(Concluded from page 371.) 

Special Considerations for a ‘‘ Mixed” Line. — The 
first decision to be made for a line partly conduit and partly 
overhead is whether the plough shall be carried continu- 
ally on the car, or removed and replaced at each junction 
point of the two systems. The latter is the simpler 
method. A roomy manhole containing a man to do this 
work is all that is needed ; but it needs no argument to 
prove that it isan undesirable and expensive method to 
adopt. One is then impelled to a method whereby the 
plough is always carried on the car as the trolley is, to 
effect which the plough must be raised or lowered at the 
janction points of the two systems. The most natural 
and the neatest solution is to raise the plough through the 
slot with no special arrangement in the latter. This has 
been successfully done in Berlin and Brussels. In the 
former city the plough is equipped with a wheel at its 
lower extremity, which runs up an inclined plane; and 
the contact shoes working on horizontal axes pass through 
the slot by being depressed to a vertical ition. The 
wheel then runs in the groove of the wheel rail, and it is 
raised clear of the track by the turn on a crank given by 
the motor man. At the same time the conductor loosens 
the bow sliding trolley, and the operation is complete. 
The entire change can be made without stopping the car. 
No more perfect contrivance to accomplish this purpose 
could be devised. In Brussels the plough is raised by the 
motor man, the inclined plane feature being discarded. 
A wheel trolley is used so that a stop is necessary to 
catch the trolley wire. 

Both of these systems involve the use of what the 
French call “clapets,” which in English may be called 
‘“‘flappers.” These are hung on horizontal axes around 
which is a coil spring, one end of which is fastened to 
the fixed axis and the other to the flapper. The springs 
make the flappers press against the conductor-bars. The 
contact may be made on the vertical or the upper face of 
the bars according to the way the road is designed. The 
flappers are not thick, in fact, the whole construction of 
the plough is very much cramped, for it must pass 
through the 1}-in. slot. The plough of this form is with- 
drawn easily, but it has to be specially weighted to make 
it descend, for it has only its own weight to overcome 
the tension of the flapper springs, so that they will take 
the vertical position necessary to pass through the slot. 

There ped be no good reason for not adopting one of 
the above plough designs for aside-slot conduit with 1}-in. 
slot—for a centre-slot, with }-in. width, their use is out 
of the question—if no other complications were involved ; 
but the plough is one of the most difficult problems con- 
nected with the conduit system. The successful installa- 
tion of two bare conductors in an open slot conduit is not 
as serious a matter as to take the current from these bars 
through the slot to the car motor, A plough must be 
strong enough mechanically to resist theshocks and wear 
and tear of ordinary usage, while not so strong but that 
it will yield before injuring the conductor-bar system in 
case ofan accident. Atthesame time it must be electri- 
cally efficient under the most difficult conditions imagin- 
able ; bare collectors of current are connected to leads, 
which must be covered with insulation and mechanically 
protected by metallic wearing plates, the total width of 
which do not exceed 3} in., with a 2 in. slot, this being the 
ordinary condition with a centre-slot conduit. The plough 
is often drenched with water and covered with slime and 
mud, which run down its sides from the open slot. The 
conditions are certainly severe for an apparatus to carry 
successfully a 500-volt current. No form of plough yet 
designed is so perfect that any of its advantages may be 
sacrificed to gain other features, which can by any means 
be dispensed with. In the author’s opinion the design of 
the plough should have the first consideration, and the 
conduit and special apparatus connected with a road 
should be built “around” the plough as the base. 

The flapper form of plough construction is weak me- 
chanically. The friction of, and shocks due to, uneven 
Joints in the conductor-bars tend to twist the flappers 
about their horizontal axes. At the points where the 
barsare interrupted, such as at slot-switches or at cross- 
ings, the shocks of this nature are very considerable. In 
actual practice the flappers are often wrenched off at these 
places. When rele from their fixed position against 
the conductor-bars the a take a position which is 
variable, depending upon the tension of the coil springs 
which naturally cannot always be the same. A warped sur- 
face extension piece has to be fastened to the ends of the 
conductor-bars to guide the flappers to their normal posi- 
tion against the bars. These pieces give considerable trouble 
and their use should be avoided, if possible. This form of 
construction does not permit the use of a fuse to connect 
the contact shoe with its lead; consequently a short 
circuit in the body of the plough, not being protected by 
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the car fuses, would short-circuit the line, and thereby 
stop the car traffic until the faulty plough could be dis- 
covered and raised out of the slot. The author believes 
it to be indisputable that other forms of plough are much 
more efficient, but none of them have the advantage of 
being able to be withdrawn from or lowered into the con- 
duit without a special trap construction at a fixed point. 
Nevertheless, if the reasoning above given is true, one of 
these types of ploughs should be adopted, and it could 
be only a question of choosing the best existing one and 


— ng it. : ' 
n the light of present experience the best plough is 
one having soft cast-iron shoes, pressed lightly against 
the vertical faces of the conductor-bars by semi-elliptic 
springs horizontally placed. The shoes preferably should 
be carried by horizontal links, which take all the shocks 
to which they may be subjected, leaving the springs free 
to do the work only of pressing the shoes outwardly. In 
this way the risk of deforming the springs is avoided. 
The links should be constructed so as to limit the out- 
ward course of the shoes. The conductor-bars at switches 
and crossings are simply curved slightly outwardly. The 
shoes are connected to the leads by copper fuses. This 
plough construction is simple; in actual results it has 
proved itself to be efficient. It certainly is an improve- 
ment upon the ‘‘ flapper” type. 

The trap construction in its simplest form would be one 
in which the lids required to be lifted before the arrival 
of the car, and to be put back in place after its departure. 
This would be rightly considered a crude and laborious 
operation. Fig. 18, page 373 ante, shows a form of trap 
which is operated after the car has reached its position. 
One throw of the lever opens the trap, which is so counter- 
weighted that the effort necassary for this is almost inap- 
preciable. This trap construction has given excellent re- 
sults in France, where forty of them are in operation. 
Where the flapper form of plough is used, the plough is 
lifted by means of an apparatus similar to a brake-staff, 
which is placed on the platforms. The plough is con- 
nected to this staff by means of cables which are guided by 
conveniently located sheaves. On account of the width of 
slot of the side-slot conduit, made necessary by the fact 
that it must be wide enough for the wheel flanges, the 
flapper form of plough has only been adopted for this 
construction of conduit. The ploughs are raised in guides 
attached to the side frames of the truck. In Brussels 
and Berlin the ploughs are not niounted on slides per- 
mitting a lateral motion across the car. The two slots 
of a double-track construction being located on the in- 
terior rails, it is necessary to carry two ploughs with a 
raising and lowering mechanism for each. If the re- 
quirements of the road demand cross-over switches from 
one track to another, a third conduit is necessary for a 
short distance at such points. The deviation of the slot 
to the centre with the necessary plough carrier construc- 
tion entirely obviates the difficulty of two ploughs and 
of a third conduit. 

The use of the slides seems to the author to be a valu- 
able feature of conduit electric railroads for the various 
reasous that have been given in the paper. Therefore the 
following explanation of a raising and lowering device for 
the plough, which will permit this sliding feature, is given 
in detail. Fig. 19, page 428, gives three views of such an 
apparatus. A are the side-bars, B the top-bar of the truck, 
and C the brake-rods, which must be placed outside the 
wheels as here shown. _D is the plough shown in position 
on the side-slot conduit; it slides from this position to 
that of (1) on the centre-slot, or of (2) the position of the slot 
of the other track when crossing from the interior conduit 
on one track to the similarly placed conduit on the other 
track. The slide-ways are shown by the bars E. The 
bars F prevent the plough raising or tilting in the conduit, 
except in the central position (1), where the casting G, 
held in position by the lock H, performs the same func- 
tion. The sliding bens are held in a the steel 
castings I. The oy central pieceJ, b as shown, 
holds the plough in its raised position. The whole appa- 
ratus is supported by the channel beams K, which are 
bolted to the side-bars of the truck. In this way the ver- 
tical variation in height is limited to the small movement 
in the journal-box springs of the truck. The plough is 
raised in the following manner: The fixed screw L is 
turned by means of a removable crank placed at M; the 
block N makes the course from one end of the screw to 
the other. In the figure the block is in its position with 
the plough raised. This piece carries the two rollers O, 
over which heavy link chains run. The latter are 
stationarily fixed at one end P, and at the other end to 
the casting G. The piece G is raised by an amount 
which is twice that of the course of the block N. The 
latch R automatically locks the block N in place when 
it reaches the end of its course. This prevents the tre- 
pidation of the truck from lowering the plough when it 
is in its raised position for the overhead-trolley section 
of the road. The box S covers the double-pole switch 
which puts the car-leads in circuit, with the overhead or 
the conduit line as the case may be. This is done auto- 
matically with the raising or lowering of the plough by 
means of the rod T, which is moved by the block N when 
this is near the end of its course in each direction. : 

The author is indebted to Mr. E. W. Mix, the Chief 
Engineer of the Société des Etablissements Postel- Vinay 
of Paris, for his invaluable assistance in the d and 
manufacture of the apparatus above described. ‘That it 
has been successful is y due to his efforts. ed 

It is a good plan to form the piece M so that it will 
only fit a controller-handle, which can only be removed 
from the controller on the ‘‘off” position. In conse- 
quence, if the handle is used to raise or lower the 
plough, there can be no movement of the controller until 
the operation is finished. Generally there are two traps 
at the junction points of the two systems—one for each 
track. The conductor of the car can operate the trap, 





but it is preferable to have a man ey stationed for 
the purpose, if the car traffic is at all frequent. In prac- 
tice the operation is as follows: when the car has stopped 
with the plough over or under the trap—a mark on the 
track gives to the motor man the exact position to stop— 
the motor man gives his controller handle to the trap man 
who opens the trap, and lowers or raises the pe tery 
closes the trap, and returns the handle to the motor man. 
At the same time the conductor lowers the trolley from 
or raises it to the trolley wire. The whole — takes 
on the average 10 seconds when the men me accus- 
tomed to it. If these junction points coincide with 
regular stopping places to load or discha — 
the loss of time due to this operation is inappreciable. 
The only arcing at the conductor-bars and at the auto- 
matic switch S, Fig, 19, is that due to the lighting 
circuit. This is toosmall to have any injurious effect 
upon the plough shoes, and the construction of the switch 
with a quick break is such as to remove any danger there 
also. If electric heaters should be used requiring rather 
necessary to cut them out of 
for the 
than for 


large currents it might be 
circuit during this operation. The car wirin 
mixed system coegg * slightly more complica 
one system alone. The conduit circuit being completely 
insulated the ground-wire must be removed from the con- 
troller. Two wires are run from the controller to two 
points on the double-pole switch 8. These two points 
are thrown in by the switch with one pair of points con- 
nected to the two plough leads or with another pair con- 
nected to the trolley pole and the earth. 

In the electrical apparatus the only special precautions 
to take due to the use of conduit is, first, to have the field 
coils insulated for 500 volts. With an overhead line the 
difference of potential between the field and the carcass 
of the motor is that due to the drop in the fields. But 
with the conduit it can happen that one pole of the con- 
duit circuit is grounded, and that the fields are directly 
connected with the other pole. This would give 500 volts 
difference of potential between the carcass of the motor 
and the field winding. All standard motors should stand 
this condition, but it should not be omitted to be specified 
by the buyer. Second, when electric brakes are used, 
Page insulation precautions are vitally necessary for 
the brake coils. A grounded conductor-bar can sub- 
ject these to 500 volts De myn during the entire time 
the car is on the conduit section. ot only is the 
annoyance due to burning up of the coils to be con- 
sidered, but also that due to the short-circuiting of the 
line. An interruption of this kind is overcome by 
lowering the line voltage by means of a rheostat at the 
station, so that a current the amount of which is con- 
trollable at the switchboard may be sent through the 
fault. This excessive current will burn the a fuses, 
thus clearing the line at the expense of leaving the faulty 
car ‘‘dead,” to be hauled in by the succeeding one. 

With a combined trolley and conduit line the conduit 
section should haveaseparate circuit. It maybe ible 
to operate it successfully with a grounded return, but few 
engineers would care to propose it. It is much better to 
increase the operating factor of safety by having both 
sides of the circuit insulated. Incase the conduit section 
or sections are reasonably close to the power station, this 
may bedone with a separate dynamo located there for 
the conduit circuit, or by means of a motor generator. If 
the cost of the leads to the conductor rails from the station 
is excessive, the motor generator set may be stationed 
near the conduit section, and operated from the overhead 
circuit. The proper solution may be one of many different 
ones depending upon the local circumstances governing a 
specific case. Asa result of actual tests, it has been found 
that the conductor-bars of mild steel electrically connected 
with two bonds at each joint have a carrying capacity of 
about one-eleventh of copper bars of the same cross-sec- 
tion. These bars can largely increased in electrical 
carrying capacity by attaching to them bare copper cables 
for this ~~ . Itcan be i what an economy 
this method affords over that of laying insulated cables 
in ducts. In Paris the cables have a cross-section of 250 
square millimetres, or about 500,000 circular mils, The 
cables are electrically connected to the bars at very short 
distances apart, to avoid electrolytic action between the 
two metals, 

Cost of Conduits.—The question of the cost of conduits 
must be treated in a general way, local circumstances 
being such a large factor in the determination of cost that 
no other method is possible. Some notes as to details of 
cost will be found in Appendices I. and II. The side- 
slot conduit can be built for about 500/. less per mile of 
single track than the centre-slot. In the special work 
there is an economy in the side-slot also as ordinaril 
built, as there are fewer frogs with three rails than wi 
four. But if the slot is deflected to the centre, as has 
been recommended in the paper, the economy cannot be 
realised ; on the contrary, the cost will be somewhat 
ew, due to the cast-steel deflecting pieces and the 

nt slot-rails. It is generally sta t a conduit 
road costs twice as much as an overhead-trolley road. 
This statement may be misleading, owing to the fact 
that an overhead-trolley road may be very variable in its 
cost, be pang upon pavement —— overhead 
construction adopted, and many other local conditions, 
such as the regulations for the return current by the 
rails. But the construction of the conduit part of 
a road is quite ind ent of these factors, that is, 
for an overhead-trolley road which would cost 60C9. 
per mile of single track; it is quite probable that 
the same with the conduit construction would 
cost 11,0007. for the same length, that is, the con- 
duit, properly s ng, would cost 6000/. in excess of 
an overhead-trolley road. If the overhead-trolley line 
should have a first cost of 10,0007. mile of single 
track, there is no reason why the use of a conduit on such 
a line would double the cost, as in the first instance, 
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Roughly speaking, the cost of a conduit in this latter | 


case would be 16,0007. To arrive at an approximate com- 
parison of the cost of the two constructions, it is fair to 
assume that the cost of paving and of the wheel-rails is 
the same in both cases. For the conduit there should be 
added per mile of single track approximately the follow- 
ing material and labour: 105 tons of slot-rail, 40 tons of 
conductor-rails, 210 tons of cast iron, 120. excess for bolts, 
&c., porcelain insulators 35/., 1400 cubic yards excess 
excavation, 1200 cubic yards of excess concrete, 6001. 
excess labour for track-laying, 400/. sewer connections. 
Crossings, turnouts, and special track work in general 
cost 200 per cent. more on an average for the conduit 
than for ordinary track. A cost which is wholly indeter- 
minate is that of removing sub-surface obstructions. 
This, as has been explained, can be often reduced by 
varying the conduit — to suit special cases. 
onsidering alone t 


Inches 12 6 


e items above enumerated, they | 
will amount to between 5500/. to 60001. Deducting the | 
cost of an average overhead construction, it can roughly | 
be said that a conduit road will cost from 50002. to 5500/. | 


Excavation for cable ducts, 9207 cubic Caos 
yards at 33. 4d. = 1534/. 10s. ... ae 738 1 &h 
Concrete, first grade, for conduit (1 barrel 
Portland cement, 12 cubic feet sand, 
224 cubic feet broken stone) 765 cubic 
yards per mile at 1/. 93. 2d. ... ~~ 211033 6 
Concrete, second grade, for paving base, 
&c. (1 barrel Cumberland cement, 10 
cubic feet sand, 20 cubic feet broken 
rege] 514 cubic yards per mile at 


| Stone Paving, using Old Setts: £ 28. d. 
a = maa yards at 


464 14 10 


33. 6,845 9 6 
| Asphalt Pavement : 
91,716 square yards at 
3. O4d. ... sea 7,705 17 6 





34,551 7 01,645 6 0 
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more per mile of single track than a trolley road under 
the same conditions, to which should be added the in- 
creased cost of special track work and the removal of 
underground obstacles. Under ordinary conditions the 
difference in cost will vary between the limits of 7000/. 
and 90002. 

The paper is illustrated by ten plates, and is accom- 
panied by two Appendices. 


APPENDIX I. 

Details of Cost in United States.—Table I. gives the 
actual cost per single-track mile of the conduit roads in- 
stalled by the author in 1895-6 for the Metropolitan Rail- 
way Company of Washington, D.C. 


Cost of Metropolitan Railway Company, Washington, D.C. 
Straight track 101,660 ft. 
C 





Curved ,, 9,190 ,, 

110,850—say 21 miles of single track. 

Rails and Splice-bars ; £ 8s. d. 
Wheel-rail ae aes = 515 0 per ton 
Slot-rail net pa wee = 6 8 6 ‘“ 
Guard-rail for curves... ue’ 910 0 a 
Conductor-rail or sie 8 8 0 im 
Joints complete 0 4 10 each 
£ 8. 

Per mile single track . 1,858 6 


Cast-iron (yokes, insulator "frames, 


covers, &c.), 215.5 tons at 5/. 153. 7d. 1,245 8 23 
Bolts, tie-bars, clips, &c.... i. 
Bonds for conductor-rails oe cap 97 18 
Track laying (alllabour and hauling) ... 589 3 


Temenerery SENOK ... a ee SCG 
Excavation of all kinds except for cable 

ducts, 2507 cubic yards at 3s. 107d. ... 488 6 10 
Sewer pipes laid and brickwork for duct 


manholes ... 7 6 
Cable Ducts: s.d. £ ad. 
10,616 ft. 12-way ductat4 9 
41,, 8 i 3 6 
21,354 ,, 4 ” 2 2 
3 ” 2 ” 


1 5 
—41894 3 9 233 1 1 



































Fig.19. 
PLOUGH, WITH RAISING & 
LOWERING DEVICE, PARIS. 


Special track work and curves ... 783 6 8 
Extra bills of street contractor ... .. 23911 8 
Removal of sub-surface obstructions ... 66613 4 





Total cost per mile of single track... 9,945 15 1 


The metallic structure cost less at that date than it 
would now. The temporary track is a very low item, 
the authorities having permitted a fiat strap rail to be 
laid on the pavement (mostly asphalt) by means of flat 
| tie-bars with special seats at their extremities. It should 
| be stated that this city is an exceptionally favourable 
}one for the construction of conduit roads, the streets 
| being wide and with little traffic upon them, and the 
| supervision being that of the thoroughly trained engi- 
| neers of the United States Army. 
| _ The author has been given a pamphlet containing some 
diary notes kept by Mr. William Gotshall, engineer in 
charge of construction of the Second Avenue Railroad 
Company of New York. The pamphlet concludes with 
the following estimate of the cost of this road per mile of 
single track. It should be stated that this estimate is 
not Mr. Gotshall’s, but the work of the compiler of the 
pamphlet : 
| Total Cost per Mile of Single Track, Open Conduit System, 

Second Avenue Railroad Company, Compiled fi 
Diary of W. C. Gotshall. = «2d, 

Labour, digging trough, removing old 

track, repeiring concrete, removing 

excess dirt, hauling all track work, 

11. 10s. rout at linear foot ... ~~ ne 
Insulators 5s. 8d. each... ae on 199 
Iron work, excluding yokes, 7s. 4d. per 

linear foot... se ees ~ coc See a 
Cosp of iron yokes, 224.7 tons at 5/.4:.... 1,168 8 10 

Concrete, $ cubic yard per linear foot, 

| 8s. 2d. per yard cee 808 10 0 
117 1 8 
| 





00 
9 7 





Haulage on yokes and ironwork. 


Total without paving ... < 10941 17 1 

The above total does not include cost of feeder duct. 
In comparing this cost with that of the Washington con- 
duit, it should be borne in mind that the items of cost of 
| special track work, feeder ducts, paving, bonds, sewer 
| connections, temporary track, are not included in this 





estimate, while they are in the Washington costs (Table 1). 
The cost of concrete is put down at 8s. 2d. per cubic 
yard. This low cost is evidently an error of compilation. 
Other information in the pamphlet seems to prove that 
this cost should be from 24 to 3 times this amount. 


APPENDIX II. 

Estimated Cost in England.—The author ventures to 
submit the following estimate of cost per single-track mile 
in England at ruling prices of material and under fair 
average conditions. The construction here figured upon 
is a centre-slot conduit with yokes spaced 3 ft. 6 in. centre 
to centre; the yokes of the same weight and general di- 
mensions of those used on the Paris lines. Yokes need not 
be inordinately heavy, but they should by all means be 
close together to preserve the slot width, a much more im- 
portant matter for a conduit electric than for a cable road. 


Estimated Cost of Single-Track Mile of Conduit Electric 
get in England for Average Conditions (Decem- 
ber, 1900). 





Wheel-rails, 901b.,141tons £ s. d. £ 8& dd. 
rmileat7/. ... . 2 9 
Joints, 0.67 ton at 82. mS 5 8 0 
Slot-rails, 66 1b., 105 tons a 
a aoe ae .. 840 0 0 
Conductor-rails, 28 Ib., 44 
tons at 8/.... ase . om 0 0 
——_——. 2,184 8 0 
Haulage, 290.67 tons at 4s. oe ~ 58 2 0 
Bolts, washers, keys, &c., 
4.16 tons at 18/. ... ae 7418 0 
Tie-bars, 13.5 tons at15/.... 202 10 0 
— 277 8 0 
Insulators complete with clip, 755 at 
ae aA Es bi .. 23216 0 
Cast yokes and insulator pit covers: 
Yokes, 210 Ib. each, s 3 ft. 6 in. 
centre to centre, 210 lb. x 1510 = 
317,100 Ib. = 141.5 tons; insulator 
og covers, 117 lb. each, 755 x 117 = 
,330 lb, = 39 tons. Total 181.5 tons 
at 10/. cx ue ioe i .. 1,815 0 0 
Haulage, 181.5 tons at 43.... a 36 6 0 
Bonds 110 0 0 


Concrete for tube, 1 cement, 24 sand, 

5 stone, 0.2 cubic yard per 1 linear 

foot 5280 x 0.2 = 1056 at 1l. 8s. ... 1,478 8 
Concrete for paving, 1 cement, 3 sand, 

6 stone, 0.10 yard per 1 linear food 


x 5280 = 528; 528 x 10. 4s. ... .- 63312 0 
Wood paving, 6373 square yards at lls. 3,505 3 0 
Excavation, 2950 cubic yards at 53. ... 73710 0 
Sewer connections and manholes for 

same cas ie aie nee -- 400 0 0 
Plate-laying, including average amount 

of special track work, 5280 at33. ... 792 0 0 


Temporary track (1 track laid and re- 
paved on side of street with turnouts 
at 13507. per mile of street (divided 
into two tracks for double-track con- 


struction)... a = we .- 675 0 0 
Special track work of cast-steel con- 

struction with hardened centres ... 1,128 0 0 
Obstructions (necessarily very inde- 

finite) se oes ae foe 0 aoee 0 0 
Feeder ducts aes 54 ne as ee ® 
Extras and contingencies ep .- 630 0 0 





16,493 13 0 

Certain costs, notably those for temporary track, feeder 
ducts, obstructions, special track work and curves, must 
be largely hypothetical, but the author believes that, for 
average conditions and for this type of construction, this 
figure will be reasonably safe, except for the item of sub- 
surface obstructions. his may be small or, again, in- 
ordinately large, depending upon local circumstances. 

In closing, the author wishes to emphasise one point, 
the transmission system for a conduit road being wholly 
an insulated one can be calculated for the most econo- 
mical drop of potential, which is not the case of an over- 
head line with rail return. Considerable saving, either 
in copper or boosters, or both, can so be effected, which 
should be = to the credit of the conduit system in any 
estimate of the cost of such a system. 





GoLp IN Natat.—A discovery of gold is reported about 
40 miles from Durban. The formation is stated to be the 
same as the Sheba. 





City or Lonpon Direcrory, 1901.—We have received 
the new issue of the City of London Directory, now in 
its thirty-first year, which is issued by Messrs. W. H. 
and L. Collingridge, a Press Office, 148 and 149, 
Aldersgate-street, E.C. While a comprehensive directory 
in the ordinary course, it is essentially devoted to the 
official life of the City, special prominence being given to 
historical sketches of the livery companies, to biogra- 
phical sketches of the Aldermen and principal officers of 
the Corporation and of many of the masters of the com- 
panies, while the financial record of public companies is 
extensive. Educational, ecclesiastical, philanthropic, 
and other similar institutions, all find their ss The 
section relating to the public buildings of the City 
contains details as to the history and structure of the 
bridges, and the better known of the City churches ; and 
a brief account of some of the halls of the livery companies. 
The street improvements of the year are indicated in 4 
large coloured mapaccompanying the book. The boundaries 
of the wards an ishes are accurately marked, the 
former being clearly indicated in colour ; and ready refer- 
ence is facilitated to every street and turning in ‘‘ the one 
square mile.” 
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AGRICULTURAL APPLIANCES, 


3507. W. W. Barton, London. Animal Clippers 
and Shearers. [4 Figs.) February 22, 1900.—In the provi- 
sional specification relating to this invention the title of 
which is ‘* Improvements lating to Machines for Clipping 
Horses and Shearing Sheep” is described in detail an apparatus 





of such kind which may be 8 nded from the roof or 
ceiling of a building. In the — ete specification the pulley 
wheels shown in the drawings are described, and are claimed in 
the following terms: ‘‘ Grooved driving pulleys for machinery 
formed as herein shown and described, and for the purpose set 
forth.” (Accepted February 13, 1901.) 


ELECTRICAL APPARATUS. 


23,588. H. H. Lake, London. (E£. Renault, Waldo, Fia., 
U.S.A.) Aerial Line Insulator. [3 Figs.) December 24, 
1900.—This wire-binding insulator for threaded through wires is 
made in two , the ba aed screwing on a threaded riser from 
the lower. rough the riser is a hole through which the wire is 
passed, and this hole is at its centre somewhat above the position to 
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which the lower edge of the upper portion of the insulator 
descends when fully down, so that when the upper portion of the 
insulator is screwed on to the lower, its edge grips the wire and 
it acts in opposition to the spring of the metal in such manner that 
both wire and insulator top are securely held in place. (Accepted 
February 6, 1901.) 


21,703. The British Thomson-Houston Company, 
Limited, London, Ele re 


ctrical Distribution and Arc 
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the mer opt complete 
is, in each case, given after ple Rib i901) 





Lamps. {2 Figs.] November 30, 1900.—In an alternating circuit 
© enable a heavier current and lower potential to be employed 


The claim for this invention, limited to those cases in which 
there is a plurality of transformers, each transformer supplying 
one translating device, the transformer primaries all being con- 
nected in series, is in the following terms: “A series system of 
distribution, comprising step-up transforming devices in series, 
and a ean supplied from each transforming device.” 
A further claim is for ‘‘ the combination of a source of alternat- 
ing current, a plurality of step-up transforming devices in series 
in a circuit fed from said source, a translating device supplied 
from each transforming device, and a current regulating device 
in said circuit.” It is stated that ‘‘the maximum number of 
translating devices which could be supplied from a single series 
circuit has heretofore been limited to a number depending upon 
the maximum difference of potential of the source of current 
from which the energy of the circuit is derived.” Governing and 
ta regulating devices are described. (Accepted February 6, 

tish Thomson-Houston 

Rice, Junr., Schenectady, N. 


4248. The Bri Com 
London. (£. W. Y., Usa} 


y. 
High-Tension Switches. (9 Figs.) March 6, 1900.—Either 
air or oil gap, hand or motor rated, single or multiple contact 
high-tension switches, provided or not with means for entire dis- 
connection from the high-tension circuit which they control, and 
which may or may not be enclosed reproof cells, are, accord- 
ing to this invention, made with their separable contacts operating 
within an entirely closed pressure-resisting vessel for the purpose 
of preventing the arc which is formed from becomiug one of large 
sectional area. It is stated that ‘‘ where oil or other insulating 
liquid is employed to surround the rupture points, the range of 


























movement is much shorter than when the surrounding medium 
is air or other insulating gas or vapour, and the pressure developed 
by the heat of the arc forces the liquid to close in upon the arc, 
or, rather, prevents the latter from increasing materially in cross- 
section, and at the same time assures a rapid absorption of heat 
from the arc, and assiste in chilling the arc vapour,” and that “‘a 
further advantage is afforded by the employment of oil, in 
assuring throughout the arc stream the presence of a vapour of 
high insulating power, which also assures the rupture of the 
circuit within a shorter gap between the el: es.” There are 
twenty-seven claims, and one of these is for ‘“‘a high potential 
switch or circuit breaker, ha’ its contact terminals enclosed 
within insulating refractory w on all sides.” (Accepted Feb- 
ruary 6, 1901.) 

1583. G. E. Heyl-Dia, Manchester. Electric Cables. 
(2 Figs.] January 25, 1900.—When an electric cable is manufac- 
tu in one operation by a series of machines, these machines 
are electrically driven, and can, according to this invention, be 


all stopped together by the operator of any one machine. A 











(583 
switch is placed beside each machine, and the whole of these 
switches are connected in series in the circuit of the driving motor 
or motors. The manufacture of a kind of cable, according to this 
invention, is described, in the making of which a smaller number 
of machines has, it is stated, hitherto been used. (Accepted 
February 6, 1901.) 


22,142, E. S. Hageman and V. Poulsen, Copen- 
hagen, B., Denmark. Telephone Relay. [1 Figh De- 





ww) 
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cember 5, 1900.—To provide a relay for telephonic use in which 





the moving parts are very light and directly influenced by the 
current undulations in such a manner that resistance of the 
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than would be otherwise permissible, step-up transformers are | relay circuit diminish i 
inserted between the circuit and the nan tin th using current. the transmitter impulaco, a device wal pirwl pa any wp 





a magnetic coh is constructed and comprises a tube with 
& liquid insulator or high resistance electrolyte and magnetic 
filings or messes therein, and having end terminal pieces’ in con- 
tact with the magnetic filings. The filings may be gilt or may 
be mixed with carbon dust, and “ » further, be arranged in 
place in suitable manner.” (Accepted February 18, 1901.) 


2409. H. A. Kent, London. Electrodes and Re- 
sistan Feb 7, 1900.—To produce thin films of the 
infusible or royal metals for use as incorrodible electrodes or as 

stances, and in such form that they may h: handled con- 
veniently ; the said metals are according to this invention plated 
upon a of glass, porcelain, earthenware. or the like. A 
method of platinising glass is described in which the glass plate 
is me’ with a solution of platinum in esser: oils re- 
duced by heat, or with a solution of the metal in caustic actually 
reduced by tin chloride ; after which the thickness of the deposit 
is increased by metal reduced from chloride of platinum solution 
or deposited by electrolysis. (Accepted February 6, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4526. C. Clamond, London. Gas Stoves. [6 Figs.] 
March 9, 1900.—In these stoves the combustible mixture of gas or 
vapour and air is burnt in and on perforated mantle tubes 
situated over orifices at which the mixture kindles. A perfo- 
rated screen or atomiser is used in the body of the burner, which 


Fig. 2. 
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is supplied with gas and air through a Venturi tube. Flow of 
combustible mixture may be eq in distribution to the 
various burners of a set by means of a cone coompziee the 
brage ed s an atomiser of cylindrical shape. (Accepted February 


2663. W. P. and G. B. Gibbons, Lower 
Stafford. enerative Gas Retort . [5 
Fijs.) February 10, 1900.—In the construction of regenerative 
gas furnaces for gas retorts and other regenerative and other 
urnaces and muffies and in bricks therefor, according to this 
invention the divisional wall between the waste gas and the 
incoming air passages is built of specially constructed firebricks 
which are made with deep recesses on one side, so that the 
waste gases are brought very near to the incoming air. These 
bricks are by preference of the ordinary size (9 in. by 4} in. by 
3 in.), and each brick has a projecting longitudinal rib along one 
side and one end, and a correspo: ne groove along the other 
side and end, so that the ribs take into the grooves of the adjacent 
bricks, and thus effectually prevent any by-passing from the 
waste gas es into the air passages, or vice versé through 
the joints of the bricks. Each of the bricks is by preference made 


Fig. 2. 















































with three of the said recesses, the centre recess being of a round 
shape to receive the round ends of struts. The walls of the waste 


gas es and of the incoming air passages ite to the 
divisional walls are lined with the re bricks, and 
in order to su 


rt the walls and linings there are provided at- 

intervals shouldered firebrick struts b the divisional walls 
and the linings, the ends of these struts being by preference made 
of a cylindrical form, and taking into the corresponding circular 
recesses in the bricks. The portions of the struts which stretch 
across the waste gas esand air passages are by preference 
made of square or diamond section, so that the sloping sides 
will not favour the accumulation of dust, and then there may be 
alsoa large area in contact with the waste gases and air. The 
recessed bricks with the ribs and channels on the outside to 
prevent by-passing are similarly used for the construction of 
the walls of other regenerative and other furnaces and muffles. 
(Accepted February 13, 1901.) 


GUNS AND EXPLOSIVES. 

,865. O. Imray, London. (Deutsche Waffen and Muni- 
tions Fabriken, Berlin.) Machine Guns. [1 Fig.) No- 
vember 19, 1900.--For machine guns a cover tube of gun-metal 
is usually employed, having the training pivote cast upon it. 


= Aye. 


(2086%) ey 














This construction, it is stated, is objectionable, owing to its want 
of strength and durability. According to this invention the train- 
ing pivots are made of hard metal, such as hardened steel, but ag 
these could not be fixed with sufficient firmness in the gun-metal 
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tubes usually employed, the tube is also made of sufficiently hard 
material, such as steel, in which the hard pivots can be fixed ina 
strong and durable manner by inserting them in holes bored in 
the wall of the tube and fixing them to a ring lying within the 
tube. (Accepted February 6, 1901.) 


2498. J. B. Carslake, Bivmeinghes. Rifle Sights. 
{6 Figs.] February 8, 1900.—In this sight for rifled w: 


ns hori- 
zontal deviation due to normal drift is compensated for by 
the sight-gap carrying 


yer of the bar to slide laterally in a 
usual 



























































carrier-bar which can adjusted for ‘‘ elevation” in the 
Fig.2. 3 Fig4- 
fo: 
| 
| 
aaal 
T 
| 
| 
aed 3 0 
[ { 
es \ 
Pig 6 
q CPS 
Fig. 5. = — 
fesse) ea) > 
exis 
way. The sight-gap is caused tomove to right or left (accordin 
tothe rifling of the weapon) a distance ep to the no: 
drift at the range for which the elevation of the sight is then ad- 


justed by means of a deflector engaging with the gap-bar and 

fixed to the leaf, which said deflector corresponds in contour 

with the normal line of drift. (Accepted February 6, 1901.) 
LIFTING AND HAULING APPLIANCES. 


Rotterdam, Holland Shift- 


2628. O. Ho 
ing Coal. [10 Figs.) February 9, 1900.—According to this 
invention a power-hauled rake, shovel, or scoop is used to shift 


coal or like material over a floor surface on shipboard or else- 
where. One form of apparatus comprises a rake, which may be 
wovably suspended, and the free downwardly extending end of 
which can be caused to enter the coal, the other end having an 
attached handle, aud being connected by a flexible connector to 
an hydraulic capstan. Another apparatus comprises a carriage 











2628 





provided with a brake, and having journalled in it a scoop-like 


receptacle ad to be connected toa hauling wire, so that when 
a brake is applied, and the hauling wire pulled, the receptacle is 
first raised from an inclined tion into a more or less hori- 


zontal position, in which it can be held by a catch. By further 
movement of the hauling wire the receptacle can then be drawn 
back to the desired extent, whereupon on releasing it by moving 
the catch it falls and discharges its contents. (Accepted Feb- 
ruary 6, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
4295. H. T. Ashton, London. Turbines. [3 Figs.) 
March 6, 1900.—A turbine especially adapted for driving anti- 
gyratory (reversely rotating) propellers, according to this inven- 
tion, comprises a plurality of sete of reversely rotating vanes. 
Fig./ . 
obegrebaodi, 
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The poedinne are on concentric shafts, and the sets of reversely 
rotat be similarly It is proposed 


ng turbine vanes ~~ > 
to reverse the motion of the propellers by means of 
Contributory devices and modifications are provided. 
February 6, 1901.) 


20,445. A. G. Ho 
Water-Tube Boilers. 


clutch gear. 
(Accepted 


New Haven, Ct., 


(10 Figs.) 


On this boiler, intended chiefly for use on torpedo-boat destroyers, 


eng tubular columns connecting the lower drums to the upper 


U.S.A’ 
November 13, 1900.— 





there are two lower vessels, an intermediate upper drum, two 
, two series of headers connected to the lower drums, two 
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6139. J. Richardson, Lincoln. 
Gold Ore Stamps. [4 Fis.) 

that the cams of gold ng and other stamp batteries are 

exposed to great working strains, and that they have sometimes 

been cooured to round or angular shafts by ordinary keys driven 

el with the axis of the shaft, or to cylindrical shafts by 

r keys or wedges partially surrounding the shaft and secured 

to it by pins or screws, and that these methods have not been 

always reliable in consequence of the heavy work performed by 

















the cams. To make a joint or connection between the cams and 
the shaft of a reliable nature and suitable for the work which has 
to be gy ped by a stamp battery, the shaft, according to this 
invention, is made with a taper wedge or wedges so constructed 
that when the cams (which have holes corresponding somewhat 
to the shaft) are passed on the shaft they become securely and 
rigidly fixed thereon, so that any strain upon the cams only tends 
to fix them more tightly upon the shaft by reason of the curved 
surface of the hole of the cam gripping the tapered wedge on to 
the shaft. (Accepted February 13, 1901.) 


19,400. R. W. Jomen, London. (The Bethlehem Steel 
Company, Bethlehem, Pa., U.S.A. and Co: 


(6429, 


me 
Tem ture. [11 Figs.] October 30, 1900.--This 
invention com: a method of asce ing the temperature of a 


highly heated article by viewing the colour and intensity of the 
light emitted by it in comparison with the colour and intensity of 
a standard light, whose appearance has an ascertained relation to 
temperature in reference to the heated substance whose tempera- 
ture is to be estimated. The standard light preferably comprises 
a coloured translucent medium—conveniently coloured liquid— 
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illuminated by diffused transmitted light, and the heat to be 
ascertained is preferably measured indirectly through the medium 

ce 
be formed, and whose heat may be 
nd exactly in tempe- 
t. The invention is 


appearan 
tempering 


rature ce 8 
specially applicable to a lead pot for tool the pot 
being pe same y heated, but cooled when necessary by means 
of a cold , which can be inserted for that purpose should 
it be seen that the metal in the pot is too hot. (Accepted Feb- 
ruary 13, 1901. 





serving and comparing the colour and intensity o' 
hea body and from a standard lantern for the 
ascertaining the temperature of the heated body, as is in part 


Camshafts 
April 2, 1900.—It is stated | ; 


of a pi 
for curring the said 
cepted 


saeee: bs 


outer chain of wooden or other links, and an inner chain of metal 
links each three times as long as a link of the outerchain. The 


the wheel load over three links of the outer chain. 


19,401. R. W. Jam The Bethlehem Stee 


London. ( 
. Pa., U.S.A.) 


ing Tou 5 Figs.) dottee BO 1000. Tie epeun. 
8. r 30, Laon! a 
cation relates chiefly to the close-ended tube a) tus for ob- 
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described in the specification numbered 19,400 of even date. The 
portions of such tubes which are within the zone of heat (with the 
exception of the closed ends) are covered with 
ing substance. The tubes may be movable within their casings, 
so that the ends can be brought into contact with any heated 
body—for example, an ingot of metal—which may be 
heating chamber. (. 


heat non-condutct- 


thin the 
Accepted February 13, 1901.) 












19,402. R. W. James, London. (The Bethlehem Steel 
Company, Bethlehem, Pa., U.S.A.) Metal Ba’ (2 Figs.] 
October 30, 1900.—A tool tempering bath in which the subject. 
matter of patent specifications Nos. 19,400 and 19,401 of even date. 
series of headers connected to the meee drum, and two diverg- Yyyfe 
ing banks of tubes extending across the combustion chamber and Uy 
connecting each series of upper headers with the corresponding 
series of lower headers. (Accepted February 6, 1901.) Wy} 
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is utilised comprises a lead pot, a temperature photometer, means 
for heating the pot and means for cooling it, the latter consisting 
rough which cooling fluid passes, together with means 

ipe into and out of the lead bath. (Ac- 
‘ebruary 13, 1901.) 


PUMPS. 


22,942. J. Pavlovits, Steirer and L. N 
H te. Liquids. [2 


o 
8.) ed 


cza, Hungary. Raising Fi. 
ber 15, 1900.—To force liquid from a depth, the seiveh tank is 
sunk below the surface of the fluid, and as soon as it has filled 
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through the valve compressed air is admitted by means of the 
right-hand pipe, the pressure exerted thereby closing the valve 
and forcing the liquid through the pipe shown on the left-hand 
side. As soon as the compressed air g the tank is discharged 
the tank is free to fillagain with fluid. (Accepted February 6, 1901.) 


VEHICLES. 

16,883. M. Prenosyl, Tafferthal, Austria. Track 
Wheel. [8 Figs.] oe oe 22, 1900.—This invention relates 
to that class of rotating track intended to be carried by a wheel 
in order to afford an extended area of road contact. There is an 





inner chain links, of the shape shown in Fig. 2, serve to distribute 
(Accepted 
February 6, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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ALTERNATING-CURRENT SYSTEMS. 
By H. S. Meyer, A.M.A.1.E.E., Rugby. 
(Continued from page 395.) 


Tue next important point for consideration is tromotive force out of phase with the main electro- finds its usefulness. 


what combinations of phases are best suitable for 
different systems. Also on this point American 
practice favours a greater variety than on the Conti- 
nent, where single-phase and three-phase only are 
standard. In America are found various systems, 
adopting either single-phase, monocyclic, two-phase 


| America and on the Continent use phase-splitting | 
| devices for starting, either shunting reactance or | 
capacity in series with resistance between the lines | 


leading to the motor, and thus producing an elec- 


| motive force. But all these methods show a rather | 
| poor apparent torque efficiency—that is, the torque 

per volt ampere input is low. Better results are. 
obtained by an arrangement invented by Mr. C. P. 
Steinmetz, and used by the General Electric Com- 
‘pany of New York. Here condensers are perma- 




























The additional expenses limit the use of this 
arrangement to small motors of high frequency. 
Where larger motors, or a greater percentage of 
motors, are to be installed, the monocyclic system 
There has been a good deal 
said in favour of and against this system, which theo- 
retically shows a number of good points. But in 
practice complications have arisen which prevented 
its more general use. A number of monocyclic 
installations are running very satisfactorily, both in 
America and on the Continent. In Fig. 3 is given 
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(also called quarter-phase) three-phase, and six- 
phase currents. 

Single-phase installations are generally limited to 
lighting alone or lighting with incidental power, 
and give here surely the simplest and most reliable 
system, by having all lamps on one phase, and by 
interconnecting the different feeder points. Some 
manufacturers—as for instance the Wagener Com- 
pany in the States, the Helios Company, and 

town-Boveri, in Germany—have tried to intro- 
duce single-phase for general power distribution, 
the former using a commutator, the latter an addi- 
tional winding for starting their motors, but any 
extended use is not to be expected, as the inherent 
drawback of either a poor power factor and low- 
starting torque, or undesirable complications, 
remains. 

Part of the single-phace motors installed both in 












T3 





nently connected across two primary terminals of 
the motor, which is wound three-phase. They will 

roduce two-phase relation between electromotive 
feats at starting, and act as compensators for the 
lagging magnetising current when running, thus 
reducing the input for a given — raising 
the power factor of the or ‘o increase the 
starting torque—that is, the phase displacement— 
reactance has to be added, and is connected as 
shown in ‘Fig. 2. 

Here A B represent the main supply, a, a, a the 
three phases of the motor primary, 6 the con- 
densers, and c the reactance. By using the right 
combination it is possible to get as favourable con- 
ditions as with polyphase motors. Roughly for 
full-load starting torque with about 125 per cent. 
full-load current, one kilovolt ampere condenser 








capacity is needed for each horse-power of motor. 


the general arrangement. The system is essen- 
tially single-phase only; where motors are to be 
driven, a third wire, the so-called teaser, is taken 
out, represented in the figure by B, while A and 
C are the main lines. The generator G has a main 
single-phase winding a, b and a teaser winding c d, 
connected midway in the main winding, and con- 
sisting in most cases of one-quarter the number of 
turns of same conductor sectionasa, b. The lamps 
are connected between A and C. For motors a 
transformation takes place. By reversing the 
secondary p! q! of one of the two transformers, we 
get an approximate three-phase relation between 
the electromotive forces, so that ¢the resultant 
three-phase voltage is 56 per cent. of the single- 
phase voltage. This is made clear in Fig. 4; ps 
represents the single-phase, cq the teaser voltage 
One-quarter as great and at right angles to the 
former, we find 
PQ= J pert cgt=A (AP + (f)? = .56 of ps. 

By the transformation indicated, p', q', s! assume 
such relation that for no load nearly an equilateral 
triangle results. This triangle changes with the 
amount of load on the motor, and also with the 
nature of load on the generator; therefore 
the distribution of currents and voltage in the 
three lines is constantly varying. The fact, how- 
ever, that the relations can be balanced greatly 
by inserting resistance or reactance in the teaser 
line, makes it possible to get satisfactory working 
conditions in almost any case. If light and power 
are to be operated simultaneously there is one 
feature which makes the monocyclic even superior 
to the polyphase system, i.e., the possibility of 
compounding the generators correctly even for an 
inductive load. To achieve this a rectifying com- 
mutator, supplying currents to the series field, has 
to be inserted in that main line where the teaser 
current adds itself to the main current as shown in 
Fig. 5, where C represents the rectifying com- 
mutator ; a, main current; b, teaser current ; M, 
monocylic generator. As the teaser current is pro- 
portional to the motor load thrown on to the gene- 
rator, it will pees ye for the greater drop of 
voltage which would otherwise exist when starting 
up a motor. Further details of this interesting 
system would be out of the scope of this article. 

For both single-phase and monocyclic systems it 
must be understood that they are only feasible 
when the distances between generating station and 
the consuming circuit are not of such a length as to 
cause excessive expenditure in line copper, when 
compared with the three-phase system. An interest- 
ing combination of both systems above described is 
seen in the Missouri Edison Station, St. Louis, 
where monocyclic units of 800 kilowatts each are 
used to feed a single-phase system, the teaser wire 
terminating at the switchboard. The idea of this 
arrangement is to obtain the advantages of better 
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parallel running by utilising the greater synchro- 
nising power of polyphase windings, and at the 
same time to adhere to the simple and reliable single- 
phase lighting system. The motors connected to 
the system are mostly of the Wagener type, start- 
ing by a commutator, and thus avoiding the rush of 
wattless current. 

For power distribution with incidental lighting, 
for any long-distance transmission, and where 
rotary converters have to be used either for railway 
or electrolytic purposes, the polyphase system un- 
doubtedly stands first. In the States, two-phase 
and three-phase are used to an equal extent. On 
the one side, the Westinghouse Company seems to 
favour the former, while the General Electric Com- 
pany prefers the latter. In comparing the two 
systems, each one has points in its favour which 
should be carefully considered before giving pre- 
ference to either one or to theother. With regard 
to copper investments the two systems have the 
following relations : 


Per Cent. 
Two-phase four wire = 100 
” ” three ,, = 73 
Three-phase ,, ,, = 75 
re 5 four ,, = 30(neutral of half cross- 


section of outers.) 


From the above Table it is seen that the three- 
phase system has a great advantage, especially as 
two-phase with three wires is not feasible in prac- 
tice owing to the constant unbalancing of the cur- 
rents. o get the same copper economy for two- 
phase generating and distributing, a very ingenious 
transformation is used in the States, called after 
its originator ‘‘Scott connection.” Since this is not 
generally known over here, I give as an example the 
arrangement used in the City of Helena, Montana 
(Figs. 6 and 7). 

The power station situated at the Missouri 
River comprised at the time of my visit four two- 
phase generators of 650 kilowatts each, direct con- 
nected to turbines running at 175 revolutions per 
minute represented in Fig. 6 by G. The ter- 
minal voltage is 500. Oil-cooled transformers T 
raise the voltage to 11,000 volts, and at the same 
time transform from two-phase to three-phase 
current. The transmission, 18 miles long, is 
carried overhead to sub-stations into the City of 
Helena. Here the current is re-transformed to 
quarter-phase, partly for use in rotary converters 
feeding a street-car system, partly for lighting the 
town at 1100 and 2080 volts. The Scott connec- 
tion consists as follows: The four terminals of two 
single-phase transformers are connected on one side 
with the four collector rings of a quarter-phase 
system designated in Fig. 6 by I., IL., IIL, IV.; 
the other side of the transformer is so arranged 
as to connect the middle of one transformer e with 
point e' of the other transformer, so placed that 
87 per cent. of the winding of this transformer is 
active, while 13 per cent. (in figure from e! — d) is 
unused. 

Fig. 7 shows that when the two-phase voltage = 100 
the three-phase voltage will also be 100, as x? = 
87? + 50%, or x = 100. To make the triangle a, 
b, ¢ equilateral the perpendicular must be equal 


a = 0.87 of the sides. 


Apart from the saving in copper, a further ad- 
vantage which a three-phase has over a two-phase 
system is the greater flexibility of the former, by 
various combinations of the transformer wind- 
ings ; also, by the use of a fourth wire from the 
neutral point, different voltages may be obtained 
with the same transformer. In the States three 
single-phase transformers are mostly in use, whereas 
on the Continent one transformer with three-phase 
winding is preferred. The former have, if delta- 
connected, the still further advantage that, should 
one fail, the remaining two are capable of taking 
care of the full load in Y connection, but with 
30 per cent. more heating. It might also be men- 
tioned that the simplicity of the switches and the 
wiring, at least for motors, tends to make the three- 
phase system preferable. 

On the other hand, a two-phase system is superior 
for lighting distribution ; since, by the use of a 
regulator in one of the phases only, and com- 
pounding the generator, or, rather, adjusting its 
field excitation for the load in the other phase, it 
is possible to do the lighting almost entirely single- 

hase ; whereas, in a three-phase, at least two regu- 
ators are necessary, since here, with unbalanced 
phases, the current of the overloaded branch returns 
through the two others, and, due to the self-induc- 





tion of the machine, causes in the one-phase, by 
leading, a rise in voltage ; and the other, by lagging, 
a drop in voltage. Under these conditions a two- 
phase distributing system is, of course, very much 
simpler, consisting of only two wires to each dis- 
trict, and no judgment is necessary to balance the 
lights. One side may be loaded considerably more 
than the other without affecting the regulation, 
although the maximum output of the generator is 
decreased. If, however, the lighting is done two- 
phase with a four-wire distribution, and so balanced 
as to obviate the use of regulators, it is apparent 
that the above advantage par for a two-phase 
over a three-phase system no longer holds good. 

Generally speaking, I should like to say that in 
systems where lighting predominates, a two-phase 
plant, looked at from the standpoint of the station 
manager, is to be preferred, as he has less work 
and greater reliability with single-phase lighting 
using a regulator in one phase; while from the 
financier’s standpoint, the three-phase four-wire 
distribution seems to be most advantageous, since 
here a considerable saving in capital investment is 
effected. 

Six-phase current has recently come into favour 
in the States for rotary converter installations, 
since these machines show higher efficiency and 
more stable running when fed from such a system. 
For example, see both the Manhattan and Metro- 
— Street Railway of New York, and also the 

‘aris Underground. From 2 to3 per cent. gain in 
efficiency can be obtained in six-phase rotary con- 
verters, owing to the more favourable distribution 
of the current in the armature winding, which means 
a reduction in C?R loss, and to the greater stability, 
doing away with the necessity of using anti-hunting 
devices, such as copper bridges between, and 
short-circuited windings around the poles, all of 
which can only be effective by consuming energy. 
Of course, six collector rings are needed, but only 
on the converter, since the generator should be 
three-phase, and the transformation into six-phase 
effected by transformers with two secondary wind- 
ings connected according to Fig. 8. 

In the Fig., T,, T,, T; represent three single-phase 
transformers, a, b, c,d, e, f the secondary windings 
respectively, and R the six-phase converter. From 
the diagram it will be seen that electromotive 
forces, which act in the same direction at the trans- 
former, by interchanging act in opposition to each 
other in the rotary winding, and so producing six- 
phase relation as shown in Fig. 9. 

Before concluding this part, I would like to de- 
scribe an interesting combination of various systems 
as seen at the Utah Power Company’s Station, Salt 
Lake City. From the direct-current side of a 
two-phase rotary converter, which is fed by means 
of the Scott connection from a three-phase system, 
direct-current is supplied to a three-wire network. 
In Fig. 10 are shown the connections ; A and B are 
two single-phase transformers, C is a rotary con- 
verter. A connection is made between the middle 
of each of the secondary winding of the trans- 
formers, and to this point the neutral wire of the 
system is connected, giving one-half the voltage 
between the outer and the neutral. 


(To be continued.) 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 418,) 

In our last issue we gave an account of the 
morning sitting of the first day (Wednesday, 
March 27) of the recent meeting of the Institution 
of Naval Architects, and we now continue our 
report. 

Tue Rowe or Sues. 

In our report of Mr. Mallock’s paper on ‘‘ The 
Rolling of Ships,” we omitted to include a letter 
to the Secretary, communicated by Mr. R. E. 
Froude. The substance of this we now add in 
order to make our report complete. The writer 
said he regretted his inability to be present at the 
reading of Mr. Mallock’s paper. The instrument 
described by the author fulfilled a great and long- 
felt need. Setting aside the bulky, elaborate, and 
very costly instruments which have occasionally 
been used for special rolling experiments at various 


times, Mr. Mallock’s indicator was the only existing 
appliance by which, when batten observations are 
not practicable, the rolling of a ship at sea could be 
observed with even tolerable correctness. When 
the conditions appear to admit of batten obser- 





vations, their use is not only less convenient 
than that of Mr. Mallock’s indicator, but their 
indications have not been, in the experience of the 
writer, always quite trustworthy. For rolling 
angles of any magnitude separate observations of 
the two sides of the ship are requisite, and then 
any difficulty in apparent horizon becomes a direct 
element of error in the measurement of the out- 
and-out roll. He would add that, preparatory to 
the use of one of Mr. Mallock’s indicators for some 
rolling experiments which he was about to conduct 
for the Admiralty, he had carefully studied Mr. 
Mallock’s theoretical investigation of the limits of 
error of the instrument, and he had also subjected 
the instrument itself to a series of experimental 
tests. He had found the investigation to be not 
only perfectly correct, but to be verified in an 
interesting way by the results of the tests. 


Tare AnNuAL DINNER. 


On the same evening, Wednesday, the 27th inst., 
the annual dinner of the Institution was held in the 
Grand Hall of the Hotel Cecil, the President, the 
Earl of Glasgow, occupying the chair. A large 
company of members and guests assembled, and 
the proceedings passed off in the most satisfactory 
manner. 


VIBRATION OF STEAMSHIPS. 


On members assembling on the morning of 
Thursday, March 28, Lord Glasgow again occupy- 
ing the chair, the first paper taken was by Mr. 
Otto Schlick, and was entitled ‘‘ On Some Experi- 
ments Made on Board the Atlantic Liner Deutsch- 
land During her Trial Trip in June, 1900.” This 
paper we printed in full in our last issue (see 
page 422 ante), and we may therefore at once 
proceed to the discussion. 

Mr. B. Martell was the first speaker. He said 
everyone would appreciate Mr. Schlick’s work, and 
the thanks of the Institution were due to him for his 
valuable contributions to the Transactions. The 
important results that had followed Mr. Schlick’s 
previous investigations were well known. They 
enabled engineers to understand the cause of vibra- 
tion ; but more than that, they had shown them 
how to remedy the defect. 

Dr. Hele-Shaw was the next speaker. He said 
that he rose at the request of the President, but he 
had not studied the paper previously ; if he had 
known before that it was coming on he might have 
done more justice to its merits. He himself had 

reviously made experiments of this nature ; they 

ad been largely the outcome of suggestions made 
by Sir Benjamin Baker, with whom he had travelled 
to America. On the course of their voyage, when 
between Liverpool and Queenstown the engines 
had to go for some time at half-speed, and it was 
curious to notice that a great deal of vibration was 
set up under this circumstance. When they left 
Queenstown, however, the engines were put to full 
speed, and then it was a curious effect was noticed 
in regard to the vibration, which passed from the 
vertical to the horizontal movement. Sir Benjamin 
Baker and he had investigated the subject, spend- 
ing some time in the engine-room. They had 
fixed a paper to the engine-room ladder, and by 
means of a pencil they had been able to get a record 
of the character of the vibrations. Those were 
extemporised experiments, but Mr. Schlick had 
attacked this problem very completely and suc- 
cessfully. He regretted he had not seen the in- 
strument, but the results obtained by it were sufli- 
cient to show that the vibrations were not in the 
engine itself but in the screw propellers. This 
marked a new view of the research, for what had 
been done previously had shown about all that one 
could expect to know about the engines, but now 
the work had to be commenced to find out the 
action of the propellers on each other. 

Mr. Wingfield said that he was sorry not to be 
able to thoroughly grasp the full details of the 
paper, which, however, he hoped to do when he 
had time to study it. Another German company 
(he believed the Germania Company) had _pos- 
sessed a steamer in which the engines were not 
balanced ; the result was considerable vibration. 
This ship had a three-bladed propeller, and they 
had turned it round one-sixth of a revolution on 
the shaft ; the improvement was marked. The 
fact fully illustrated what Mr. Schlick had said. 

Dr. G. Bryan said the paper was a very difficult 
one to speak on. Until now many had thought 
that vibration was due to the engines and not to the 
propeller. The engine difficulty had been got over, 
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and now another —n itself. The intensity 
of vibration depended on the speed of running when 
the force was applied that corresponded with the 
period of the ship’s vibration. The paper opened 
up almost endless problems. For instance, could 
vibration be reduced by increasing the number of 
blades? It showed that when the propeller 
blade was in a certain position the pressure was 
greatest. The question would arise whether blades 
could be made that would take more of the nature 
of continuous-threaded screws rather than sails of 
windmills, as at present designed. 

Mr. Thornycroft, referring to Dr. Bryan’s last 
remark, said the result of driving the ship with an 
ordinary propeller with narrow blades, was that the 
water leaving the vessel went astern with varying 
acceleration in some particular direction. The 
action of the screw was oblique, and the blades en- 
counter more or less resistance at various points of 
the revolution ; the impulse exerted by it on the ship 
would, if corresponding to the natural period of the 
ship, cause vibration. His firm had constructed a 
turbine propeller steamer, in which the water from 
the screw was constrained, and also guided by guide 
blades. In that case irregular impulse would re- 
act on the tube and disturbance would be eliminated. 
The result was that in these boats there was less 
vibration than when using an ordinary screw. Dr. 
Bryan had suggested altering the number of blades, 
but for practical reasons engineers wanted to use 
as few as possible. No doubt if—to use a 
mathematical expression—an infinite number of 
blades were used there would be no vibration due 
to the propeller. An old friend of his, the late 
Mr. Loftus Perkins, whom he wished could be 
present to hear this discussion, had constructed a 
propeller, to which he gave only one blade, pur- 
posely to eliminate vibration; it gradually left 
the axis of the shaft and was continued all round 
it. That arrangement would meet the conditions 
needed, but the blade was weak, and for con- 
structive reasons was not practicable. 

Professor Biles concluded the value of the paper 
was not so much in the discovery that vibration 
was due to the propeller, but from the fact that it 
has traced the relation observed between such 
vibrations and their cause. It was known before 
that propellers caused vibration, so that was not a 
new thing. It would be well for members to 
remember that these vibrations were very small, 
and they did not detract to any very great extent 
from the efficiency of the ship. Though they might 
be perceptible in smooth water, the effect would 
be different in a sea-way ; there the forces were 
extremely small compared to the movement of the 
stern of the ship up and down. Therefore, while 
all who read the paper must recognise the elegance of 
the investigations, he was not at all sure that engi- 
neers would change their designs to eliminate this 
small vibration. 


PRESSURE ON A SuBMERGED Movine P1ate. 
_A paper by Mr. C. Humphrey Wingfield, en- 
titled ‘‘ The Influence of Depth of Immersion on 
the Distribution of Pressure over a Submerged 
Moving Plate,” was next read by the author. This 
paper we published in full on page 409 of our last 
issue, 

Dr. Bryan, in opening the discussion, said that 
there was one fallacy in Mr. Wingfield’s argument, 
which might considerably affect the conclusions. 
Taking a plane lamina moving uniformly through 
fluid, or, what would amount to the same thing, sup- 
posing a large body of fluid to flow steadily past a 
lane lamina, it would be true that the effect would 
to produce an excess of average pressure over the 
front face, as compared with the back face, which 
18 proportional to w+/2q or 4 Pv’, where p is the 
density. Mr. Wingfield’s investigation was based 
on the supposition that this excess of pressure was 
distributed uniformly over the area of the lamina, 
while in reality this was far from being the case. 
The speaker illustrated his meaning by diagrams 
on the black board, which we reproduce herewith. 
In Fig. 1 AB is a lamina, past which a perfect 
liquid is flowing steadily in the direction shown by 
the arrow. Suppose that all effects of vity are 
neglected, and that at the back of the lamina there is 
& region of dead water, which is separated from the 
moving part by a surface of discontinuity or free 
stream lines AA!, BB! Along these stream 
lines the velocity in the moving part is constant 
and equal, say, to q, so that in crossing these lines 
the velocity changes suddenly from 0 to q with- 
out any sudden change taking place in the 








pressure. 


The pressure in the dead water|the lower half of Fig. 2. 


The pressure curve 


is equal to a constant P. In the regions of moving | would be shown in Fig. 4, and the excess of pres- 


liquid the pressure is determined by the ordinary 


—- ple + 4 = constant. Consequently, | 
Ww 


sure of front over back would decrease from 4 p q? 
at the surface to zero at B. The actual case in 


ere the velocity of the fluid is less than q the! which the surface of the water was free had not 


pressure is greater than P. At the centre C of the 


fluid is 0, and it increases from 0 to q in going from 
C to either of the edges A or B. Hence the pres- 
sure on the front faces is greatest at C being equal 
to P + 4 q?, and it decreases to P at A or B. The 
excess of pressure on front over back, therefore, 
varies from 4 pq? at the middle down to zero at the 
edges, and its distribution would be represented by 
a curve somewhat of the form shown in Fig. 2. 
Dr. Bryan next proceeded to examine the effect of 
gravity on the supposition that the lamina was so 
far below the surface that the surface conditions did 
not modify the form of the stream lines. The 
~—— equation in the moving liquid would then 
given by the equation 


ag }v?- gz = constant, 
and that in the dead water by 
7 z = constant, 


if the axis of z were measured vertically downwards. 
The only effect of gravity would be to increase the 
pressure in both parts of the liquid by the amount 
g pz, that is to say, to superimpose an added pres- 
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sure proportional to the depth. As this added 
ressure would be the same on both sides of the 
amina, it would not affect the distribution of the 
difference of pressure on the two sides, and the 
resultant thrust and position of its point of applica- 
tion would thus be unaffected by gravity, although 
the distribution of pressure on either face of the 
lamina considered separately would be altered. 

The next case, Dr. Bryan considered, was that in 
which the lamina was so near the surface that sur- 
face conditions affected the form of the stream 
lines. He supposed, firstly, that the lamina C B 
reached to the surface, which was covered with a 
perfectly rigid sheet of ice (Fig 3). Then the 
motion would exactly reproduce that in the lower 
half of Fig. 1, cut off by a horizontal plane O C D, 
and the distribution of pressure was the same as in 








; |as yet been found capable of exact mathematical 
lamina where the steam divides the velocity of | 


solution, but some idea of what happened might be 
obtained from general considerations. If, as shown 
in Fig. 5, the lamina projected above the surface, 
there would be in general a difference of level at 
the two sides, A, C. This cause alone would 
produce a difference of statical pressure on the 
two faces, represented graphically in Fig. 6 by 
the dotted line A P Q. Since, however, the 
square of the velocity of the fluid on the front 
face increased from 0 at A to a maximum at B, the 
curve representing the difference of pressure when 
this is taken into account must necessarily be of 
the form AK B, and the difference of pressure 
must necessarily be a maximum at some point 
between A and O, and be decreasing from C to B. 


| If the lamina were just immersed, as in Fig. 7, 


with some of the liquid streaming over the top, 
the distribution of pressure would depend on the 
position on the plate of the point C, at which the 
two streams divide, one to flow over and the other 
under the plate. This would be the point at 
which the pressure difference would bea maximum ; 
and if, as in Fig. 7, it were above the middle of 
the plate, the centre of pressure (when the pres- 
sure on both sides is taken into account), would also 
be above the middle point. For moderate veloci- 
ties, it might naturally be expected that this was 
the case ; butif the velocity were very great so that 
a considerable jet of water was shot over the top 
of the lamina (see Fig. 8), it was not impossible 
that the dividing point might fall below the middle 
of the lamina, and the distribution of pressure dif- 
ference might be of the reverse character to that 
which occurred with slow motions. It, therefore, 
became impossible, the speaker said, to discuss 
the matter further from theoretical considerations 
alone. The general conclusions drawn by Dr. 
Bryan were as follow: First that gravity of itself, 
while affecting the distribution of pressure on 
either surface of a plate, does not affect the distri- 
bution of difference of pressure on the two 
surfaces; and it is on this difference of pressure 
alone that the magnitude and point of application 
of the resultant thrust on the whole lamina depend. 
Secondly, the only way in which the depth affects 
this distribution of pressure difference, is through 
the influence of surface conditions in modifying the 
form of the stream lines in the fluid. Thirdly, the 
effect under usual conditions is to make the pres- 
sure differences in question greatest nearer the to 
than the bottom of the lamina. It would, he sai 
in conclusion, be dangerous to draw any inferences 
from the third result as to the action of screw pro- 
pellers, owing to the widely different character of 
the fluid motions prevailing in the latter problem, 
and our uncertainty as to the mode in which these 
motions were modified by proximity to the surface. 
The first two conclusions, however, might be re- 
garded as perfectly general in their application. 

Mr. Rounthwaite was the next speaker. He 
said the paper was bald and unconvincing, but, 
at the same time, it was discreet, as it avoided the 
consideration of planes in rapid motion. The 
speaker next went on to allude at some length to 
information contained in old text-books, and also 
to experiments made in past times on this subject. 
He criticised a former paper by Professor Osborne 
Reynolds, and referred to what had been said by 
various speakers and writers on the subject. The 
remarks were illustrated by several diagrams 
sketched by the speaker on the blackboard, and 
without reproducing these it would be difficult to 
follow his line of reasoning. We gathered, how- 
ever, that the speaker’s conclusions were that pres- 
sure increased on the moving surface with in- 
crease of depth of immersion. 

Mr. 8S. W. Barnaby thought that justice had 
hardly been done to the point which the author 
wished to make. Perhaps Mr. Wingfield had been 
a little injudicious in his selection of a title, for 
the subject of the distribution of pressure over a 
submerged moving plate had been the go gears 
of the professors for a long time past. e point 
Mr. Wingfield desired to bring out was really 
quite a simple one. Does the thrust delivered by 
a propeller in motion at a certain speed and ata 
given number of revolutions vary with the head 
of water over it? Or, to put it another way, would 
the resistance encountered by the propeller of a 
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submarine boat increase as the boat descends|to reduce the surface disturbance to a negligible | lines of argument adopted by the writer of the 
deeper beneath the surface? Mr. Rounthwaite | amount, the resistance was practically independent | paper: (1) the experimental; (2) the graphical. 


apparently thought that it would, and had referred 


to some ancient text-books in support of his. 


opinion. 
of text-books on this subject for many years, and 
he had, with regret, come tothe conclusion that 
no text-book on propellers more than ten years old 
was otherwise than misleading. In one of the most 


He, Mr. Barnaby, had been a student | 


recent of them, published in America by Professor | 


Durand, Mr. Rounthwaite would find it clearly 





| Mehed with diagrams, as he hoped they would be. 
stated that if the immersion was sufficiently great! Professor Hele-Shaw said that there were two’ and bottom of a flat plane surface moved normally 


The experimental line of argument merely indicates 


of any further increase of depth. Of course, when 
‘ 4 ‘that the pressure due to movement through the 


they came to conditions under which cavitation 
commenced, the head became important. He, | water was the same at any point for the same 
the speaker, agreed with Mr. Wingfield in his) velocity, and this was the case use the density of 
eneral deductions, although Dr. Bryan was| water did not practically vary with the depth, but 
_ ae roll correct in his remarks on the distribu- | it did not prove anything about the distribution or 
tion of pressure on a plate, and these would form | variation of pressure over the surface move 

a valuable contribution to the proceedings if pub- through the water, although the experiment quite 


| corroborated the author’s contention when the top 
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to itself. 
dealt with by Professor Bryan, who had shown 
how difficult the problem really was.. Inasmuch, 
however, as the subject had arisen in reference to 
screw propellers, he would go a step further than 
Professor Bryan, and show that the distribution of 
pressure might be made to vary over a surface of 


The theoretical argument had been|exception of Mr. Rounthwaite, all the speakers | 


agreed that he had proved his point, that the lower 
| plate of an immersed propeller does not experience 
| more resistance than the upperone. Mr. Barnaby 
|had referred to submarine boats, and it occurred 
to Mr. Wingfield, while Mr. Barnaby was speaking, 
that if it were true that the thrust of the propeller 


exactly the same shape (in this instance a flat | 


surface), according as the top or bottom were 
inclined forward. Professor Hele-Shaw then pro- 
ceeded, by means of sketches, to indicate how the 
distribution of pressure varied on a flat plate, 
according as the upper edge was in advance or the 
lower edge in advance. In the former case, the 
pressure was greatest near the top, and in the 
latter case the pressure was greatest near the 
bottom. The general result certainly proved that 
the author of the paper was quite right generally 
in contending that the idea of the distribution of 
pressure varying directly as the depth of immersion 
was quite wrong; and if the idea was so general 
as he had indicated, and as appeared from Mr. 


Rounthwaite’s remarks, then it was undoubtedly | 


well worth while to have had the matter brought 
forward and discussed. 

Mr. Wingfield, in replying to the discussion, 
said that Mr. Rounthwaite had described the paper 
as unconvincing. The speaker thought that if that 
were so the discussion had filled up any deficiencies 
in this respect. The meeting was especially to be 
congratulated on hearing the remarks of Professors 
Bryan and Hele-Shaw. He gathered that with the 
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‘increased with the immersion, there would be a 
| depth at which no material could stand endwise pres- 
| sure on a screw shaft, since then there must always 
'be encountered greater resistances with greater 
depth. Happily that was not found to be the case. 
In regard to the question of air being carried down 
| by the propeller, he had often seen it coming up, 
| particularly when the vessel was going astern, and, 
| under these circumstances, it must first have been 





drawn down. There had been several criticisms 
upon his experiment with the tubes, and it had 
been suggested it was inconclusive, owing to the 
absence of the plane. Since the paper was written 
he had experimented with a wooden framework 
similar to a letter balance, but so held that the 
two scale pans were in one vertical plane (see 
Fig. 9). On moving it through water, he found 
that the effective thrust was the same on both 
scale pans, unless the plane forming the upper 
one was nearly awash. When it was allowed to 
disturb the surface greatly, the resistance of this 
plane became less than that of the other, but not 
otherwise. He had tried to measure the thrust, 
but as his measuring apparatus was limited to 12 oz., 
or 6 oz. per plate, he could only say generally that 
it greatly exceeded that amount ; the balance easily 
turned with the weight of 2 grains. Mr. Schlick’s 
paper, read that morning, confirmed—if confirma- 
tion were wanting—a es the author sought to 
= in the paper. ofessor Osborne Reynolds 

ad pointed out that the bearing of a right-handed 
propeller was always worn most on the port side, 
in fact, proving the greater side thrust of the 
upper blades. 


A New Assistant CYLINDER. 


A paper on this subject was next read by Mr. 
David Joy. This paper we print in full in our 
present issue. The discussion on it was of an ex- 





tremely brief nature. 
The meeting then adjourned until the evening 
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sitting, when it was resumed by the reading of a 
paper by Mr. J. Macfarlane Gray, on 


THe GEOMETRY OF ENGINE BALANCING. 


This paper we shall print in full in a future 
issue, and we may therefore at once proceed to the 
discussion. 

Mr. C. Humphrey Wingfield was the first 
speaker. One of the most important details in the 
author’s paper came at the end of it, when he 
stated that it was possible to use the same parts 
for the different engines. This would have the 
most beneficial effect of minimising the number of 
spare parts that had to be carried on board a vessel, 
thus reducing complication and weight. The use 
of the valve gear for balancing purposes went a 
long way towards helping in this respect. Mr. 
Schlick used a heavy weight with short leverage, 
but Mr. Macfarlane Gray had so arranged that 
when the piston jumps up the valve jumps down, 
and thus he reduced the balance-weights. It wasan 
extremely neat method. He could not discuss the 
details of the paper then, as it would require some 
careful study to get the full value of all the in- 
teresting points brought forward by the author. 

Mr. Macfarlane Gray, in replying to Mr. Wing- 
field’s remarks, thought that although the details 
might not appear obvious at first sight, those who 
would try the arrangement with the drawing board 
would soon find the method easy to work out. 
There was one thing he would say, in the way of 
giving advice to those who were for the first 
time making designs that had to be reduced by 
photography. He would tell them to make their 
lettering larger, as he had not done, the result in 
his case being that the diagrams, as printed in the 
paper, were not so clear as they might have been. 


THE BALANCING OF ENGINES. 


A paper by Professor W. E. Dalby, entitled 
‘*The Balancing of the Reciprocating Parts of 
Engines, including the Effect of the Connecting- 
Rod,” was next brought before the meeting. This 
paper was largely illustrated by lantern slides, 
which gave the various diagrams the author needed 
for the explanation of his views. We commence 
the publication of this paper in our present issue. 

On the conclusion of the reading of Professor 
Dalby’s paper, Mr. J. H. Macalpine said he wished 
first to express his admiration for the way in which 
the author had made a difficult subject luminous by 
his models and lantern slides. He considered that the 
Institution was to be congratulated on the fact that 
from its Transactions alone almost the whole history 
of the growth of thought on this important question 
of steamship vibration could be written. Marine 
engineers were greatly indebted to the labours of 
Messrs. Yarrow, Schlick, Macfarlane Gray, Mallock, 
Professor Dalby, and others, for the knowledge now 
possessed. The whole subject was a recognition of 
the elasticity of the ship; but in all calculations 
that had been made for balancing the forces from 
the various cranks, the fundamental assumption 
was that, for the length of the engine, the forces 
act on a rigid structure. If he applied, with three 
fingers, a system of balanced periodic forces toa stiff 
ruler, no sensible flexure or vibration was produced ; 
but ifa thin wand were treated in the same way, 
the flexure or vibrations were obvious. Supposing 
an engine to be balanced for first-period forces by the 
interaction of the forces from several cranks, it could 
only be hoped that the ship would be approximately 
free from vibrations of this period. he speaker 
thought experience fully confirmed this expectation 
of only partial freedom, especially in the case of 
full-powered ships, where the length of the engine 
is a considerable fraction of the length of the ship. 
The increase in the number of cranks, advocated 
by Professor Dalby, would, by lengthening the 
engine, generally lead to less satisfactory results | 
on this account ; except in such arrangements as 
that of the six crank engines of the General 
Baquedano, where cranks applying opposite forces 
of first period have been pla sepeten, no doubt 
to diminish the effect of elasticity. Mr. Macalpine 
thought it was also obvious that, for higher period 
forces, calculations for balance on the assumption 
of rigidity were less admissible than for first 
period, as the nodes for the former were closer 
than those for the latter. That five, six, or more 
crank engines would annul these high-period vibra- 
tions was doubtful, and also on account of expense 
and extra complication, the system was also to be 
avoided. In considering short-period vibrations, 


had stated in his paper—and as the speaker had 
pointed out on more than one occasion in writing 
on steamship vibration—supposing there is syn- 
chronism, the epoch of the ship vibration would fall 
one-quarter period behind that of the exciting force, 
and there would. be thus produced a continual flow 
of energy to the ship. It was only when the ab- 
sorption of energy of the ship vibration—due to 
resistance of the water, viscosity of the material of 
the ship, &c.—equalled this communication of 
energy, that the increase of amplitude of any vibra- 
tion would cease. The question was well illus- 
trated by the case of a ship rolling in a set of 
synchronous waves, where a very large angle of roll 
might be induced by an almost imperceptible swell. 
Taking the coefficient of viscosity from Tomlinson’s 
experiments on the torsion of a steel wire, the 
speaker had formerly shown in an investigation on 


‘* The Inertia Stress of Elastic Gears,” published 
in the last volume of the ‘‘ Journal of the American 
Society of Naval Engineers,” that the amplitude 
of the synchronising vibration would be increased 
to between 1500 and 1600 times the amplitude of 
the exciting vibration. He had no doubt that in 
ship vibrations the effects were more moderate on 





account of more powerful absorption of energy, but 
they were still large. He concluded that these high- 
period vibrations and tremors do present themselves, 
and were often a source of great discomfort. To 
see them it was only necessary to look at the vibra- 
tion diagrams Mr. Xchlick had shown in his paper 
read that day ; and they would have to be dealt 
with in any complete solution of the vibration 
roblem. Still they had, he thought, been ascribed 
y Mr. Schlick much more exclusively to the action 
of the propeller than the facts warranted. Professor 
Dalby h said in his a that nothing can be 
done to balance a one-crank engine. The speaker, 
on the contrary, thought that no complete solution 
of the balancing problem could be attained unless 
each crank were balanced separately; and that, 
if this were done, a solution both complete and 





it was fundamentally inaccurate to look only to the 





smallness of the exciting forces. As Mr. Schlick. 


Mr. Macalpine said that in an article from his pen 
published in EncrIngER1NnG, during October, 1897, on 
the “ Analysis of the Inertia Forces of the Moving 
Parts of an Engine,” to which Professor Dalby 
had referred, he had intended to add a discussion 
of the possibilities of different numbers of cranks, 
such as Professor Dalby had given. After writing 
down a similar statement to that just quoted, it 
struck him, on again looking at the formula for 
inertia force, that the possibilities of the one-crank 
engine had not been exhausted. The formula, 


which he gave on the blackboard, was F = MEW? 
7 
(cos 9 + acos 28+ b cos 40+, &.). Where a 
and b are numerical coefficients readily calculated, 
M the moving mass, R the crank radius, and W 
the angular velocity of the crank. With Mr. 











highly practical could be obtained. Continuing, 


Yarrow’s bob-weights, or Mr. Schlick’s four-crank 


engine, it was possible to annul the effect of the 
first term, cos 0, of the second factor—always sup- 
posing the ship rigid under the engines. Subject 
to the same limitation, there could be annulled, by 
the five and six crank engine, the effect of the 
three terms cos @, a cos 26, and b cos 4 9; and by a 
method he had introduced and patented, it was 
possible to deal with any term or terms which gave 
trouble. Greater numbers of cranks would, doubt- 
less, have greater possibilities. The series was 
infinite, and the number of cranks must be finite. 
The expression for F had, however, the factor 


a ke and if from the same crank another mass 


y SE | . . 
or masses were actuated, giving an inertia force, 
- m + W? (cog @ + acos,2 0 + bcos 48 +, Xe), 


it was caly necessary to make 
MR=mr 
to obtain F = 0. And in no other way could F be 
made zero. h 
Mr. Macalpine exhibited on the walls of the 
theatre a diagram showing the form of engine 
which he considered most convenient for marine 
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urposes, in which the foregoing was realised. 
We reproduce this diagram in Fig. 10 on the oppo- 
site page. The horizontal and vertical forces, 
arising from the crank, and a properly deter- 
mined portion of the connecting-rod, are, in the 
design, exactly balanced by revolving counterbalance 
weights. The rest of the connecting-rod together 
with the other reciprocating parts over the crank 
are equal to those in line with the cylinder not 
above the crank—-supposing equal stroke for the 
two cylinders. The horizontal forces from the two 
ends of the levers are equal. The valve gears—one to 
each pair of cylinders—are similarly balanced. In 
this way the horizontal and vertical balance is, the 
speaker claimed, perfect. But the engine was un- 
balanced torsionally ; thoughitcould readily be shown 
that the slowest torsional vibrations which would be 
set up by engines near the centre of a ship, namely, 
those with two nodes, were many times as fast as the 
revolution of the engine which would be put in the 
ship. As an instance, the speaker supposed a ship 
400 ft. long, which would vibrate torsionally about 
1000 times per minute. If the engine ran, as it 
probably would, from 100 to 120 revolutions per 
minute, the torsional vibrations would be about the 
tenth or eighth period. It could further be shown 
that the torsional couples in the proposed engine 
for the fourth, sixth, eighth, or higher, periods, 
were not sensibly greater than in an engine with 
the cylinders both over the crank. Hence, as elastic 
torsional vibrations did not arise from an ordinary 
engine, they would not arise in the case supposed. 
Mr. Macalpine had calculated, at the request 
of Rear-Admiral Melville, the effect for the 
United States steamship Alabama, supposing 
engines of the same power and stroke as she 
had. The effect at the extreme _ outside, 
36 ft. from the centre, was a vibration of less 
than ;}5 in. amplitude. That was a total move- 
ment of less than ;49 of an inch ; so that, train- 
ing a gun broadside on an object three miles dis- 
tant, the sight would appear to have a movement 
on the target of 44 in. This would be quite in- 
visible. The effect was independent of the speed 
of revolution of the engines ; and the similar effects 
from the second and higher period couples were rela- 
tively insignificant. To make the lever connection 
satisfactory in the design shown was only a ques- 
tion of giving sufficient strength and stiffness and 
ample bearing surfaces. The engine was, the 
speaker further pointed out, quite accessible. It 
was also lighter and much more compact than the 
ordinary design, and all question of rigidity of the 
ship under the engine was eliminated. 

Professor Dalby, in replying to the discussion 
on his paper, said that it was certainly the fact that, 
up to the present, authors of the various papers 
on balancing engines to be found in the Transac- 
tions of the Institution, made the tacit assumption 
that the engine frame was rigid, and that the local 
deflections of the frame were negligible as to causes 
tending to set up vibrations of the hull. The 
engine frame could probably be sufficiently stiffened 
against local deflection if it were found to be yield- 
ing enough to cause vibration. It was true that a 
very small periodic force acting upon an elastic 
system is capable of forcing vibrations of relatively 
enormous magnitude at a synchronising speed, but 
there was not enough data available to calculate 
the amplitude of the forced vibration in the 
neighbourhood of synchronising speeds with any 
approach to accuracy in the case of a ship’s 
hull. The amplitude of the vibration was 
limited by the forces arising from imperfect 
elasticity friction between the sides of the 
vessel and the water, &c., acting to quell the 
motion, and unless these were known any calcula- 
tion of the amplitude of the forced vibration was 
meaningless, To illustrate this point, the author 
exhibited a diagram, a sketch of which we repro- 
duce in Fig. 11, Thesteel bar A B, supports a mass 


we 
Nae 
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i ee Te al 
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M at its centre, 


and the system makes natural] 
286.48 vibrations 4 - 


per minute. Let be the force 


required to hold M °. ge 
further, t at unit displacement. Suppose, 


that the mass contains an engine, in which 


there is an unbalanced force E cos p ¢ acting verti- 
cally, p = 2 xn, n being the revolutions per second, 
and that the frictional resistance to the motion of 
M varies directly as the velocity. Let y be the dis- 
placement of the centre of M from its mean posi- 
tion, y M’s velocity, and y its acceleration. Then 
the equation of motion of the system takes the well 
known form, neglecting the mass of the bar 


My + d3y+uy = Ecospt,* 
of which the solution is 


y= Pine o(pi—e). . (1) 
pb 
where the value of ¢, which fixes the phase of the 
motion, is given by 
tan « = as ar (2) 

In (1) and (2) P = E/M, q? = u/M, b = 3/M. 
Synchronism takes place when g= yp. The phase 
difference is then 90 deg., and the maximum value 
of y is given by 


a 
ae 


Fig. 12. 
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In order to graphically represent the effect of 
varying the value of b on the forced vibration 
produced in the neighbourhood of a synchronising 
speed, p = 2 7 n, n being the revolutions per 
second of the engine, had been taken at gradually 
increasing values through the synchronising speed 
of 286.48 revolutions per minute, and the value of 
the maximum displacement of y calculated, P being 
unity. The results of these calculations were 
shown by a diagram, of which Fig. 12 is a repro- 
duction. Supposing, Professor Dalby said, the 
engine to be running at 280 revolutions per minute, 
the maximum value of y is practically the same for 
all values of b taken, and quite insignificant in 
amount. In fact, the effect of varying 0b is not 
felt until the engine runs at about 285 revolutions 
per minute, the maximum amplitude being still 
insignificant. At 286 the effect of the variation 
of 6 is more marked, and at the synchronising 
speed its maximum influence is shown. Beyond 
this speed the curves rapidly drop towards 
insignificant values again. This, though only a 
hypothetical example of the simplest system, suffi- 
ciently indicates how necessary it is to include the 
resisting forces in any actual problem in order to 
get even an approximately true result. If the 
statement in the paper that ‘‘ nothing can be done 
to balance a one-crank engine,” on which Mr. 
Macalpine had founded so much criticism and 
illustration, were continued, it would be found 


* Vibrating systems of 1 deg. of freedom can be 
studied in Lord Rayleigh’s ‘‘Sound.” Special illustrations 











437 
to read, ‘‘ without the addition of another 
crank.” The meaning was that the paper was 


all about reciprocating masses without the addi- 
tion of another reciprocating mass. Neverthe- 
less, the speaker said, Mr. Macalpine’s evident 
oversight in reading the sentence provided an 
opportunity for the description of an exceedingly 
interesting form of balanced engine, in which two 
cylinders placed athwart the crankshaft were 
connected to one crank, the reciprocating masses 
being put in exactly opposite phase and in the 
same plane of revolution. 

The meeting then adjourned until the next day. 


SuBMARINE Boats, 


On members assembling on Friday, March 29, 
Lord Glasgow again occupied the chair. The first 
paper on the list was by Captain G. W. Hovgaard, 
on ‘* The Motion of Submarine Boats in the Vertical 
Plane.” This paper we commence to print in full 
on page 459 of the present issue. 

The discussion was commenced by Admiral Sir 
N. Bowden-Smith, who, on behalf of the officers 
of the British Navy, was glad to welcome the 





eb “ibo 











author, a captain in the Danish Navy, and thank 
him for the valuable paper he had just read. It 
was of especial interest just now to English people, 
as we had just ordered five submarine boats to be 
built for the Royal Navy. Although this class of 
vessel was looked upon as a modern engine of 
warfare, yet people had been trying to get under 
water for years. An effort was made by one 
man in the year 1640; and again, in 1674, a 
native of Plymouth built a boat which sunk and 
again came to the surface with the inventor con- 
tained in it. On a second trial being made, how- 
ever, the results were not so fortunate, the boat 
and the man never being seen again. During 
the American War, submarine boats were sug- 
gested and designed, and in one case a vessel 
of this kind was used effectively. When the 
Federals were blockading Charlestown, a vessel 
named the Housatonic, of 1200 tons, was built. 
She was tried, and drowned three crews. Ulti- 
mately, however, another crew took their place, 
and they made an attack on a Federal vessel 
which was sunk, but in doing this the sub- 
marine boat herself was also destroyed and her 
crew were drowned. The author had said that 
these boats would i go for a short distance 
under water, say, 2 miles, but a French boat was 
said to be able to make a voyage of 600 miles on the 
surface. We were having built in this country 
boats of the Holland type, but Captain O’Neal, 
an American, had not spoken favourably of the 
Holland submarine boat. One point about these 





are given in ‘‘ Perry’s Calculus for Engineers.” 


vessels was that in order to preserve fore and aft 
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stability, every one had to sit on one seat when 
the vessel was diving. The gallant Admiral him- 
self was not much of a believer in submarine boats, 
but as the French and American navies possessed 
them, he was glad our Admiralty had ordered such 
vessels, for we could not afford to overlook anything 
new that came forward. These vessels might be 
used to frustrate the attacks of other submarine 
boats. For his own part he would have been con- 
tent to have ordered three of such craft, but seeing 
the way in which the Admiralty had gone in for the 
Belleville boiler, he felt thankful, as a taxpayer, 
that they had not ordered sixty. 

Admiral Sir Edward Freemantle also thanked the 
author for his excellent paper. He endorsed what 
Admiral Bowden-Smith had just said in general, 
and he was no great believer in submarine boats. 
Still he thought it right to try them. They had 
seemed to him very much like Mahomet’s coffin, hung 
between Heaven and earth; but what the author 
had said about these boats sliding along the bottom 
was a new idea to him, and he thought there might 
be a good deal in it. If they could travel along, 
like flat fish, they would be able to preserve their 
course, and it was very difficult for them to find 
their way, notwithstanding the use of the periscope, 
as, for some distance below the surface, it was like 
being in a dense fog, and deeper still there was 
extreme darkness. These facts proved that to act 
under water was extremely difficult. If, however, 
vessels had a conning tower which projected just 
above the water, it would be possible to see ahead, 
and by means of the horizontal rudders the proper 
immersion could be maintained with certainty. 
Under these circumstances the vessel might be very 
useful in war, and he thought the Admiralty was 
right to try them. He did not see, however, why 
so many of the same pattern should be built. 
He thought that our own nival constructors and 
engineers might possibly, if they studied the sub- 
ject, get out even something better than the Hol- 
and boat. But whatever class of vessel were used, 
he felt confident that if others had managed to 
navigate for some distance under water, our own 
younger naval officers would be able to do the same 
thing. 

Mr. Sidney W. Barnaby said his old friend, the 
author of the paper, had many qualifications for 
speaking on this subject. He had known him 
many years ago when a student at the Royal 
Naval College. Then Captain Novgaard had made 
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time to studying the subject. There was much in | particulars as to the steering were especially impor- 
the paper which was novel. He himself had not|tant. The author had shown that one man going 
realised that the shape of the vessel was so im- | forward in a submarine boat would cause her to dive 
portant a matter. This, perhaps, was a circum- | a depth of 36 ft. in one minute, and coming up might 
stance that had not occurred to others, for they ba more rapid. It would illustrate the difficulties 
had seen boats of cigar shape, and other unsuitable |in connection with submarine warfare to state an 
dimensions produced. The difficulty in submarine incident that had occurred in Italy. In Spezzia 
naval architecture was largely one of detail, and if | they had a submarine boat which had gone out for 
we had these new submarine vessels we should get exercise on one occasion. All at once the crew 
experience in this respect, while the author's paper | found they could neither go ahead nor astern, nor 





a model submarine boat, and had given considerable 





would prove most valuable as an assistance. The | could they rise to the surface. They pumped out 
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the Spare water that was provided to give addi-| a limit to their utility, but still for attack it might | wheels, and had gone long distances in this way. 
tional buoyancy, with no effect. The heavy lead | be sufficient. His view of working these vessels| Weight was so adjusted to keep them on the 
keel which was provided for an emergency was at | was to take short runs under the surface. They| bottom, there being a slight surplus over buoyancy. 
last. detached ; still the boat did not rise to the | would get as near the enemy as they could, and | This was effected by pumping in a necessary quan- 


Th 


surface, and the crew gave themselves up for lost. | then dive, come up again so as to preserve theright tity of water. There was no great difficulty in 
e guard-ship was riding in the anchorage, and | direction, and again descend beneath the surface | travelling this way if the bottom were even, a 


fortunately her captain heard a scraping and knock- | of the water; in that way they would be able to| distance of very many miles having been traversed 
ing, which could not be accounted for, at the bottom | look at their enemy, and yet deliver the attack with- 


of his ship. It occurred to him at last to signal 

to the station on shore, asking if the submarine boat 

was out for practice ; and on being told that it was, 

he shifted his anchorage, whereupon the submarine 

boat came to the surface 

= the crew were rescued in a very exhausted 
e. 


Captain Hovgaard, in reply to the discussion, 
said he was honoured by the kind way in which his 
— had been received. Sir N. Bowden-Smith 

ad said that the boats would only go a short dis- 


tance under water. That was a fact ; they would 





out being exposed. There was no doubt that so 
long as they were under water, they were, as had 
been said, in a thick fog, so far as seeing was con- 
cerned. Nevertheless, for coast and harbour de- 


with a rush, like a cork, | fence he was of opinion that the submarine boat 


had a distinct place, though it could not go to sea 
for long distances. The endurance of the crew 
was an important factor in this respect. For 
English colonies these boats would possibly be 
useful, and they would be valuable as against a 
blockading squadron. In regard to sliding along 
the bottom, that had been done by the French sub- 


with success. 


New Water-Tuse Boiter. 


The last paper read was a contribution by Mr. 
J. Irving, and was on ‘“*A New Water-Tube 
Boiler.” This paper we shall print in an early 
issue. The discussion was opened by Mr. A. F. 
Yarrow, who said that the Institution was obliged 
to theauthor for giving them a paper describing 
this ingenious form of boiler. There were, how- 
ever, one or two points on which he would ask the 
author for explanation. It had been said in the 
paper that the low temperature of the uptake gases 





not travel more than 2 or 3 miles beneath the/| marine boat without difficulty. The late boats in| was worthy of remark, as showing how much heat 
surface on continuous runs. 





That undoubtedly put ' America were made to roll along the bottom on | was taken up by the water. 


Mr. Yarrow thought 
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that the evidence was hardly complete, and in order | sidered that such an experience would not be good 


to form definite opinion, an analysis of the chimney 
It was not difficult to 


gases ought to be given. 


| for the No. 2 design. 


It was also stated that the 
same tube could be used any number of times. 


reduce the temperature of the products of combus-|That, he thought, was a sanguine estimate. In 


tion by 


po large quantities of air through the 
furnace, 


ut that would not tend towards economy. 


|the table attached to the 4 a comparison 
was made between the author’s 


iler and others, 


The resistance to the passage of heat from the fur- | it being favourable to the former in regard to 


nace to the water had been referred to. The 
speaker pointed out that the great resistance was 
at the passage of heat from the gases to the metal 
and not from the metal to the water. The tempe- 
rature of the tube was practically the same as the 
temperature of the water ; this was shown by the 
fact that a saucepan with a soldered bottom having 
a low melting point, was not damaged when put on 
fire, so long as it contained water. If the tube 
surface were clean, and the circulation of the water 
good, there would not be much trouble through 
the heat not being communicated to the water. 
The author had said that an automatic feeding 
arrangement had been at first fitted to his boiler, 
but this was afterwards found to be quite un- 
necessary. This agreed with Mr. Yarrow’s own ex- 
perience. There had been 26 armourclad vessels 
and large cruisers in foreign navies supplied with 
the Yarrow boiler. At first they had thought it 
necessary to have automatic control of the feed, 
but experience had shown that that was not 
needed. He did not approve of the stufling-boxes 
which the author had included in his design, and 
thought they might well be left out in the future. 
In a Table added to the paper, the author had 
given the total weight of boiler, uptake, and funnel 
to be 147 tons with acylindrical boiler, and 186 tons 
with the Belleville boiler. These figures, the 
speaker thought, were not in accordance with what 
was generally supposed to be the case. He under- 
stood that the Belleville boiler gave 24 horse-power 
per ton, as against 19 horse-power per ton for the 
cylindrical boiler. 

Mr. MaclIlwaine said that, so far as he knew, 
the main idea of the boiler described by the author 
in his paper was novel. Two designs were offered : 
one had been tested, but the other had _ not, 
and he concluded that the author was of opinion 
that, as one had acted well, the other will do so 
too. With that view the speaker did not agree, 
and he would confine himself in his criticisms to the 
No. 2 design. With that arrangement he did not 
think the path of the heated gases was satisfactory, 
nor the circulation good. In fact, there would be 
rushes of steam generated, and, therefore, priming. 
Mr. Yarrow was right in his remarks as to economy. 
The outer tubes were described as being 4 in. out- 
side diameter and } in. thick. They were swelled 
at one end, and screwed into both inner tubeplates 
and secured with jam nuts, exactly like the ordi- 
nary stay tubes in a cylindrical boiler. He did not 
think the arrangement would be appreciated, for 
engineers knew that stay tubes gave trouble, but 
here was a boiler all stay tubes. The stuffing- 
boxes, too, did not recommend themselves. A 
stufting-box was an engineer’s device, but it was 
not intended to be put in the fire. The author 
had said that the total area of downcomers was 
large in the original design, but in the second 
design he had neglected circulation. He had also 
stated that all the flanging and riveting proposed 
was within the limits of engineering practice. That 
was true, but it was within the limits of extremely 
complicated practice. _ Another statement made 
in the paper was that ocular demonstration 
had been obtained of the thoroughness of the 
circulation by getting up steam with the man- 
hole door removed from the back end of the steam 
drum. It was further stated that as soon as the 
water began to get warm it could be seen 
flowing in a full and constant steam from the 
upper to the lower end of the drum. That, 
the speaker said, was exactly what was wanted ; 
but the author had done away with this in the 
second design. It was also stated that all the 
cleaning found necessary had been to clear away 
the lower water-tube and mud-drum through the 
hand-holes provided for that purpose. This had 
not been done often or regularly, but about one- 
third of the water in the mud-drum had been blown 
off once a week. That, again, did not apply to the 
No. 2 design. It was also stated that, as far as was 
yet known, deposit, when there is any, sticks to 
the inner tube, and not to the outer one ; but, with 
regard to this, further experience with different 
kinds of water was necessary. The speaker 


thought that the experience that was needed was 
to use the boiler at sea for some time, and he con- 








dimensions, but to obtain this result the back end 
of the drum had been cut away. In general, the 
speaker preferred the No. 1 design to the No. 2 
example. Continuing, he said that up to the 
present Mr. Irving had not produced a successful 
rival to the shell boiler, but there was room for im- 
provement. He thought the sloping of the drum 
was not advantageous, as there would be little water 
in front, and priming might result ; by the tilting 
of the drum less water area would be provided, and 
that would induce priming. 

Mr. Watt said that something very old had been 
brought before the meeting. He had had a boiler, 
similar to that described, at work years ago, and 
the author had apparently found out some of the 
difficulties which he experienced in times past. 
The boiler described was exactly the same as one 
he had patented, except that it had inner tubes, 
but he questioned the advantage of these. It was 
said that more heating surface was obtained, but 
that could be secured by putting in more tubes. 
He did not attach much importance to the inner 
tube. The experiments described by the author 
had been made with water not containing lime. If 
sea water had been used, a very different result 
would have followed. Indeed, the boiler was a 
step in the wrong direction, for more water space 
was needed in the tubes rather than less. The 
boiler would also be very diflicult to clean. 

Mr. L. Robertson had in his possession particulars 
of precisely the same boiler which had been used 
in the French Navy. He produced a blue print 
in support of his statement. There was, however, 
a difference in the bottom row of six small tubes 
containing no inner tubes. This French boiler 
had been fitted in a vessel, and the results 
had proved disastrous to life, the outer tube having 
burst. A very large number of the internal tubes 
also gave way, and had they not been formed of 
extremely good material they would also have been 
ruptured. He considered that the boiler submitted 
should be tried, not only with good water like the 
Dumbarton water, but with more ordinary kinds. 
He did not think the tests given in the paper were 
fair, as it was afterwards stated to be found im- 
possible to work with the retarders. The evapora- 
tion was by no means a record performance. The 
same thing might be said in regard to the tempera- 
ture of the gases. He thought the author was wise 
in keeping out the inner tubes in the bottom row. 
He advocated the admission of air above the grate, 
and thought that with water-tube boilers ample 
space should be given above the fire. 

Mr. C. Humphrey Wingfield thought the boiler 
which Mr. Robertson had mentioned as ‘‘ exactly 
similar” to the author’s, except as regards the size 
of the lower tubes, differed from it in another 
possibly not unimportant respect. He alluded to 
the Galloway tubes, which were provided by the 
author to allow of the escape of steam from the 
back header. This would, he thought, tend to 
reduce the trouble which he should certainly expect 
with a boiler of the concentric tube type. He 
noticed that in the Table of comparative weights, 
the air pressure for the author’s boiler was put at 
1} in., or considerably higher than in the other 
cases adduced. This did not appear to be justified 
from the three years’ experience on which the 
author apparently relied as a test of endurance, 
since the boiler was then running so easily that 
the fan used could only give 4 in. when working at 
its utmost capacity. Turning to Table I. of the 
paper, he found the author had not used the same 
coal throughout, so that it was not possible to judge 
how much the performance fell off owing to the 
rate of working being increased. When working 
easily, he had used poor coal; when working at 
medium rate, so that worse results might be 
expected, he had used fuel of better quality ; while 
at the highest rate of steaming the fall in efficiency 
was prevented by using the best coal which could 
be had. The resistance to the passage of air was 
measured roughly by the fraction 

_A air pressureininches. 

coal burnt per square foot of grate per hour. 
In two of the trialsk—those on July 13 and 16— 
the evaporation per square foot of heating surface, 








from and at 212 deg., was nearly the same, and the 
evaporation per pound of coal might be, therefore, 
expected to be the same also. That on July 16 
was, however, 55 per cent. more than on July 7. 
He did not think the better quality of coal fully 
accounted for this, and it was probably due to the 
stoking. He found the resistance to the air 
was greater, and concluded that the grate was 
better covered in the. later trial. He would be 
glad to know whether this was the case? He should 
also like to ask the author how he removed the 
outer tubes for repair. He gave on the blackboard 
the following figures for the Thornycroft-Marshall 
boiler, recently described in ENGINEERING, of corre- 
sponding power to those in Table II., which 
appeared to be intended for about 5000 indicated 
horse-power. 


Number of boilers __... sb oe 10 
Height to the top of uptake... 14 ft. 2 in 
Width ... ... na kes O50 sy 
Length ... ane es oe Ds 
Heating surface se a = 12, 
Firegrate area ... 325 
Working pressure 220 
Length of bars... ius casit 5 ft. 
Total weight of boilers, mountings, 

and fittings (not including funnels) 142.5 
Total weight, water .. i 
Total boilers and _ 172.5 


water (not funnels 
Air pressures sae a ... 0.3 in. vacuum 


With regard to the last two items, he had not 
added funnels, as they were not in any way affected 
by this kind of boiler, and figures including them 
could not be called comparative. He suggested 
that the author should add the estimated weight 
of the funnels included in his Table. The Thorny- 
croft-Marshall boiler had, as yet, been tested only 
with a steam jet in the funnel, and this led him to 
say a few words on the subject of the comparative 
effect of ‘‘ forced ” and ‘‘ induced” draught. He, in 
common with many others, had until lately assumed 
that whether the water-gauge showed 1 in. more 
pressure below the grate, or 1 in. less pressure 
above it, than the atmosphere, then the amount of 
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coal burnt should be the same, since the fire knew 
nothing about the way in which the difference of 
head was produced, and the same head would gene- 
rate the same velocity. The advocates of induced 
draught, on the other hand, claimed that the same 
amount of coal could be burnt with less than 1 in. 
vacuum. The reason had recently occurred to him, 
and it might be of interest, he thought, to state it to 
the meeting. By a sketch on the blackboard, which 
we reproduce in Fig. 13, Mr. Wingfield showed a 
vertical boiler in which, for diagrammatic purposes, 
the air was made to enter from below the ashpan. 
The gauge G p indicated, say, 2 in. plus pressure In 
the stokehole. A loss of pressure occurred at <, 
due to the wire-drawing effect of the air-door. 
There was a further fall between b and c, and 
again between d and e, due to the loss of head 
in passing through the fire and the tubes re- 
spectively. This would give the diagram of 
air pressure marked ‘‘forced draught. The 
remaining head x y was that necessary to force the 
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air through the funnel. He neglected the losses 
due to sudden changes of velocity. Turning to the 
jinduced-draught diagram, corresponding to the 

assage of the same weight of air per minute, the 
speaker pointed out that the same drop occurred 
at each place, but as the pressure in the stokehold 
was that of the atmosphere, the readings were all 
negative until the fan at e was reached. The same 
plus head, as before, would be required to force 
the air through the funnel, and this, added to the 
reading of the gauge g, gave m n the reading of a 
gauge Gi. It would be found that the reading Gi 
was exactly equal to that on G p, showing that the 
work was the same with either system. The 
reading at gy was, however, the only one usually 
taken, and as this was naturally less than G p by 
the amount lost in the funnel, the conclusion was 
jumped to that the same coal was burnt with a less 
effective water gauge—a conclusion which was 
quite erroneous. This reasoning showed that 
instead of the observed 0.3 vacuum, a slightly 
greater pressure, he would say }in., would be 
indicated if the Thornycroft-Marshall boiler were 
worked with a fan in the stokehold. Even, then, 
however, it was evident that it would require 
much less blowing than the author’s boiler. He 
did not think the stayed surfaces to be a 
fatal objection. They worked very well in loco- 
motive and marine boilers, and in the present 
boiler, if the inner tubes could be expanded in 
place, the tubes would relieve the stays to a great 
extent. He did not, however, think that such very 
easy running as the boiler had had for three years 
was any indication of its probable behaviour under 
the conditions given in the paper. 

Mr. G. Halliday said he agreed with Mr. Robert- 
son and Mr. Wingfield that the boiler was not of a 
new type. It combined the features of the water- 
tube and the fire tube boilers together. He 
thought the distribution of gases through the tubes 
might be better arranged. He would pass them 
through the inner tubes first, or would split the 
gases, and let part go through the flue-tubes and 
part to a combustion chamber and through the 
water-tubes. The difficulty with the large tube 
boiler was that the tubes lasted only six years, 
whilst the small tubes were said to work for no 
more than 1500 hours. Mr. List had stated that 
the cylindrical boiler would last fifteen years, 
and the speaker had heard of the tubes in a 
boiler lasting for twenty years. Unless they 
could get these water-tube boilers to stand better 
than they did, it could hardly be expected to 
find much use afloat. The trouble with this 
piticular boiler was, that the water spaces might 
be stopped up. He had lately seen the Thorny- 
croft-Marshall boiler, recently illustrated in En- 
GINEERING, and it appeared to him to be an ex- 
cellent arrangement. The great advantage was that 
all the circulation of water took place in the water- 
box, and did not go into the steam drum so as to 
make the steam wat. 

Mr. Manuel said the design before the meeting 
reminded him of a boiler he had seen in France, 
known as the Lagrefel d’Allest, except that the 
latter had not two tubes, one inside the other ; 
otherwise the design appeared to be identical. 
Difficulty with the stay-tubes might be expected 
through their corroding, owing to the rush of 
steam and water. This was introduced as a boiler 
for the mercantile marine, and he therefore might 
expect to meet it some day. He would point out 
that in the trials it was fed with water, which he 
described as genial for boilers, though not for chil- 
dren, as they failed to make bone in its country. 
The speaker also alluded to the want of simplicity 
in this boiler, and the complication of its parts. 

Mr. Macfarlane Gray said he did not like this 
design of boiler. He was not fond of an annular 
tube. Belleville boilers had of late years been put 
Into the vessels of the Royal Navy with great 
liberality. He thought that the principles which 
had governed the design of water-tube boilers 
were not fully appreciated. About twenty-eight 

ears ago he made an official report to the Board of 

rade on the disasters that had occurred through 
the failure of the water-tube boilers of the steam- 
a Montana. This report was published in 

NGINEERING during the month of October in the 
year 1873, _ It was there clearly stated what were 
the necessities for the successful design of all 
cet babe boilers. Yet, in spite of all that had 
Babe ry. the Government placed Belleville and 
we cock and Wilcox boilers in the vessels of the 

vy. There needed to be, for the success- 





ful working of the water-tube boilers, separate 
elements, so that the water could not neglect one 
element in favour of another. There must be no 
connection between the elements for 4 ft. or 5 ft. 
above the fire ; and all the failures of the Belleville 
boiler had resulted from the neglect of this. 

Mr. Archibald Denny thought that, as he was 
responsible for having this one boiler built, he 
ought to say something on the subject. He had 
not been particular what sort of water-tube boiler 
it was to be, so that it was a water-tube boiler. 
They had put it to very severe tests, and had 
tried to destroy it. It had been fed with water 
that was one-third mud, and also with salt water. 
Mr. Manuel had said that Loch Lomond water was 
‘ genial” to boilers ; that was quite true, but they 
did not use Loch Lomond water in Dumbarton. As 
a result it was found that after three years’ test 
the boiler was an excellent land boiler ; but it had 
yet to prove its qualities at sea. So far as his firm 
was concerned, the boiler had given every satisfac- 
tion. The greatest point about it was that it could 
be forced just as much as was needed so that if 
there was a sudden call for power they were not at 
aloss. As it had done so well on land, he hoped 
some one would have the courage to try it afloat, 
and he suggested to Mr. Manuel that he should fit 
one of his ships with boilers of this type. 

Mr. Irving, replying to the discussion, said that 
the trials contained in the Table did not pretend 
to be so complete as many boiler trials that were 
made. The object for which they were undertaken 
was to determine whether the boiler would or 
would not steam. Referring to what Mr. Yarrow 
had said, he pointed out that if air passed through 
in undue quantities, and such a result as was 
tabulated had been secured, then far better 
records would be obtained if the supply were 
more judiciously arranged. He was ak to hear 
that Mr. Yarrow could dispense with the auto- 
matic feed devices. It was considered that the 
stufting-boxes required some explanation, and he 
would state that in the outer tubeplate the open- 
ing must be big enough to get the tube through, and 
these openings could be filled in the way described. 
As regards other criticisms, it was easy to make the 
back box big enough to allow for deposit. The tube 
shown at the meeting had been in position for three 
years, and it was said, by good authorities, to exhibit 
so little sign of wear, that it would last probably 
for another ten. It had been predicted that the 
annular space between the tubes would give trouble, 
but they had not found the slightest difficulty in 
this respect. Ifthe water were good no fear, he 
thought, need be felt as to the annular space 
stopping up. It was fully scoured by the rush of 
water and kept quite clean. When using Welsh 
coal, retarders were installed, but with inferior coal 
the retarders were removed. The stuffing-box, he 
would add, afforded great facility for examining the 
boiler. 

The meeting concluded with the usual votes of 
thanks to the President, Lord Glasgow, moved by 
Sir John Hay and seconded by Mr. B. Martell, to 
the Council, and to the Secretary. The summer 
meeting will be held in Glasgow, commencing 
June 25. 





THE GLASGOW EXHIBITION BUILDINGS. 
(Continued from page 367.) 


WE continue this week the publication of the 
interesting details of the buildings of the Glasgow 
Exhibition, and on the two-page plate, and pages 434 
and 435, there are reproduced drawings in supple- 
ment to those already published of the Main Building 
or Industrial Hall. As has already been stated, this 
building is nearly 700 ft. long and 328 ft. wide, with 2600 
square yards of floor space. There is a main central 
avenue for the whole length of the building, the width 
being 97 ft. 6 in., with four side avenues of varyin 
width. We have already published the drawings o 
the principals, &c., of this main avenue, with parti- 
cular reference to its northern end ; and on our two- 
page plate this week we give details of the end screen 
and principal at the Gray-street end of the avenue. 
This Gray-street entrance was illustrated by an en- 
graving on the two-page plate accompanying our 
issue of March 1, when we dealt generally with the 
buildings. The details are so completely shown by 


Figs. 21 and 22, that it is not necessary to write 
much about them. There is a deeply recessed arch 
nearly 50 ft. in diameter, the springing level being 
20 ft. from the ground. This arch is flanked by two 
tall towers, the architectural features of which will be 
readily appreciated by reference to the engraving 
given in our issue of March 1 (Fig. 2). 


The engineer- 





ing details of these towers, as given in Figs. 23 and 
24 on the two-page plate, will be studied with interest. 

The roof over that part of the main avenue south of 
the dome differs in some of itsdetails from that north 
of the dome, and illustrated on pages 365 and 367 
ante. We therefore reproduce the drawings of this 
roofing on pese 434, and we give details of the 
principals (Figs. 30 to 41) ; on page 435 there is a longi- 
tudinal section with the south gallery (Figs, 42 and 
47), and on the _—- plate there is shown the 
columns (Figs. 25 and 26) with the connections of the 
main — als, of the girders of the side roofs, 
and of the longitudinal lattice bracing between the 
columns. 

The roof over the avenue south of the dome has a 
clear span of 60 ft. 9 in. with a height of 365 ft. 6 in. 
to the eaves and 50 ft. to the ridge. It is supported 
on arched-shaped and braced girders and steel 
columns, formed of angles and lattice bracing sup- 
ported and bolted to the concrete bases. The prin- 
cipals are spaced an average distance of 21 ft. apart, 
the lower member being elliptical in shape, while the 
outer members follow the rake of the roof. The inner 
and outer members are of angles, and they are united by 
vertical and diagonal members attached by means of 
connection plates. The principal purlins have a depth 
of 2 ft. 6iv., and are formed of L’s 3in. by 2 in. by 
din. lap united by diagonal struts and ties of angles 
and bars. The intermediate rafters are formed of 
T’s 4 in. by 2'in, by} in., top and bottom united by 
lattice bars, and the common purlins are of \’s 5 ft. 
by 14 in. by } in., spaced 6 ft. 4 in. apart. The cover- 
ing is similar to that for the roof over the main 
avenue. 

The glass is 4 in. thick, rough rolled, and is 
secured to the astragals by putty and pins, spaced 
about 2 ft. 6 in, apart and passing through the vertical 
tables of the astragals. he ridge and gutters are 
formed of sheet-iron, and to the latter are attached the 
rain-water down-pipes, which pass down the legs of 
the main trusses and connect with drains. Diagonal 
wind bracing is provided in each alternate bay. 

The floor, which is illustrated by Fig. 27, 28, and 
29 on the two-page plate, rests upon sills laid upon 
the surface of the ground and spaced 10 ft. apart. 
The floor is level with the surface along the south side 
of the building, but owing to the ground being sloped 
with a fall towards the River Kelvin, the floor 
attains a height of about 10 ft. above the ground 
along the north face of the building. The main bearers 
are formed of 9 in. by 3 in. timbers, and are supported 
on uprights resting upon the sills, spaced 44 ft. centre 
to centre, and braced to the bearers by 6 in. by 14 in. 
diagonals. The joists are spaced 1 ft. 6 in. apart, 
centre to centre, and scantling 9 in. by 3 in. 
Every third joist is stiffened and braced to the foot of 
the supports by 6 in. by 14 in. diagonals. The floor- 
ing is sam of 6 in. by 14 in. tongued and grooved 
battens, the whole forming a very pod peg aud 
which has already been severely tested with stored 
exhibits forwarded from Paris. 


(Zo be continued.) 





MESSRS. YARROW AND CO.’S NEW 
WORKS. 

THE business of eters ks oe craft, light draught 
steamers, launches, and other special vessels, which has 
been carried on for some years past by Messrs, Yarrow 
and Co., at their old yard at Poplar, having for some 
time past outgrown the capacity of the works, Mr. 
Yarrow determined to look for new premises, These 
he was fortunate in finding at a very short distance off 
in the old yard of Messrs. Westwood, Bailey, and Co., 
situated on the banks of the river at Poplar. Here a 
new yard and engine shops of a very complete nature 
have been constructed within the last two years. In 
our illustrations, Figs. 1 and 2, on page 439, we give 
a plan and cross-section of the works, which will 
afford a good idea of the capacity of the new establish- 
ment. The area of the premises is about 11 acres, and 
the river frontage is nearly 700 ft. 

In addition to the plan and transverse sections, we 
publish in Figs. 3 and 4, on page 443, two views of the 
main workshop. It consists of four bays, each 360 ft. 
in length; there are two engineers’ shops of a width 
of 50 ft. and 36 ft. respectively, whilst the boiler- 
makers’ and shipbuilding department has a much 
larger area. Fig. 3 shows the light machine shop, 
whilst Fig. 4 is a view of the heavy machine shop. 
These buildings have been erected by Sir William 
Arrol and Co. 

Fig. 5, on page 442, shows the main engines and 
dynamos, together with the switchboard and air- 
compressing machinery. Fig. 6, on page 446, is the 
pattern-makers and joiners’ shop; and Fig. 7, on the 
same page, shows the boiler shop. 

A fine group of offices has also been erected, 
the vestibule to which formsa spacious and handsome 
hall. Mr. Yarrow’s office is placed in a central posi- 
tion, so as to afford easy communication to the various 
members of his staff. The drawing-office is a large 
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room, Well lit and with all modern appliances. Per- 
mission was obtained from the parish authorities for a 
branch line to come through the main thoroughfares 
into the yard, so that the firm has not only a very 
perfect water communication, but also connection 
with the railway system of the country. This line 
passes all round the works and into the shops, so 
that the handling of material is much facilitated. 
The enlightened policy of the parish authorities is 
much to be commended ; it is not always that local 
bodies show the same consideration for the true wel- 
fare of the locality. Messrs. Yarrow’s works are the 
mainstay of this district, and have taken the place of 
some of the decaying works that once flourished here, 
and in this way have prevented a great deal of distress 
that would otherwise have taken place amongst the 
labouring population. 

Turning to some of tae general features of the works, 
electrical driving has been adopted. The main motive 
ower is supplied by twocompound engines, supplied b 
fessrs. Belliss and Morcom, of Birmingham, which 
drivetwo Parker dynamos direct, each of the latter being 
capable of an output of 430 amperes at 210 volts ; 
three Lancashire boilers supply steam. These have 
been supplied by Messrs. Fraser and Son. The engines 
are condensing, a large Leadward evaporative con- 
denser, which stands in a cast-iron tank placed over 
the boiler-house, being supplied. It may be stated, 
in connection with this arrangement, that the drain- 
age from the main roofs is eollected in this tank and 
used for condensing purposes, so that the town water, 
which is otherwise used, is not required to so great 
an extent. The machinery for supplying power, 
shown in Fig. 5, is not placed in a separate build- 
ing, but is located at one end of the heavy tool 
bay. It is found that the Belliss self-lubricatin 


engine works perfectly under these conditions, an 
as it isin the shop, it is always under supervision of 
a foreman. 

As will be seen by our illustrations, most of the ma- 
chine tools are placed in groups, each line of shafting 
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being driven by its own motor ; the shafting is 3 in. in 
diameter, and runs at 140 revolutions per minute. In- 
dependent motors are used for driving the larger ma- 
chines which are not continuously at work. Electric 
travelling cranes, by Messrs. Adamson, are used 
throughout, these being shown in our illustrations, 
Figs. 4 and 7. The air-compressing machinery is 
driven electrically, the pneumatic system laid down 
throughout the works being of a very com- 
plete nature. Arrangements are made for carry- 
ing the compressed air on board the vessels 
which are in course of construction on the banks 
of the river. This method of obtaining power 
has been found exceedingly convenient. Pneumatic 
hoists are fitted to most of the principal tools. Elec- 
tric lighting is used throughout, the current being 
obtained from the same dynamos that mary, power, 
although the circuits are kept separate. There is 
also a complete installation of hydraulic plant, which 
has been designed sepoy for the construction of 
the Yarrow water-tube boiler. This has been sup- 
plied by Messrs. Verry and Co. 

The pattern-makers and joiners’ shop, illustrated 
in Fig. 6, on e 446, is 210 ft. in length by 
45 ft. wide. he floor above is used as a mould 
loft. The shops throughout are heated by steam 
supplied direct from the main boilers, and there is a 
very complete system of telephonic communication 
connecting all departments. There are various other 
departments, such as smiths’ shops, &c., in other parts 
of the works. Messrs. Yarrow and Co. employ at the 
present time an average of about 1000 men. In these 
new works they are able to carry out on the same 
premises nearly the whole of the operations in con- 
nection with the building and engineering of the vessels 
they build, a circumstance which tends very much to 
convenience and punctuality in executing work. 

In laying out these works, nearly all new machine 
tools have been supplied. Many of these are of 
considerable interest; but as we hope at some future 
time to deal further with Messrs. Yarrow’s works, we 











will not go further in that part of the subject on this 
occasion. The firm has in hand at the present time 
two 31-knot destroyers for the Japanese Government, 
and two shallow-draught gunboats for the British Go- 
vernment. These are propelled by twin-screws, and 
have a draught of 2 ft. 3 in., the speed being 13 knots. 
They are somewhat similar to the vessels supplied on 
the last Nile Expedition, although of larger dimen- 
sions, and they contain some improvements suggested 
by experience. There are also under construction a 
number of small launches, two of which are 70 ft. 
long and 10 ft. wide. They are screw boats of very 
light draught, drawing only 12 iv. There are also in 
hand three first-class torpedo-boats for the Dutch 
Navy. Twenty-six boats, similar to these, have, we 
are informed, been built during the last three years 
for various naval Powers. The boiler shops are very 
full, a number of Yarrow boilers in course of construc- 
tion for the Russian Government being a notable 
feature. 








ON A NEW ASSISTANT CYLINDER.* 
By Mr. Davin Joy, Member. 


I FIND that it is ten years since I last had the honour 
to read a paper before this Institution, on the results of 
——— in that particular branch of marine engineering 
which has been recently engaging my attention. 

Ten years’ steady work in a given direction means & 
good deal of valuable experience, and should produce 4 
series of solid improvements and advances in construc- 
tive details; and it is the resulting improvements and 
advances, both in construction and efficiency, that I 
propose to lay before you this evening, with such illus- 
trations as, I hope, will make them both clear and 
interesting. 

The special machinery, originally described under the 
name of the “Steam Assistant Cylinder,” for valve 
gears, which, I submit, sufficiently indicated its func- 
tions, and suggested the need ‘for its existence, has, I 





* Paper read before the Institution of Naval A-chitects. 
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think, been pretty fully justified by the fairly wide 
adoption it has met with —s the last eleven years, by 
its application on a good deal over 1,000,000 indicated 
horse-power of steam machinery, both naval and com- 
mercial, and on both large and fast-running engines. 

Like all other new departures, the early machines* 
(which are illustrated by the two models, the complete one 
and the sectioned one, on the table), were fitted on 
K.M.S. Speedwell, in 1889, and were removed a month 
or two ago for a complete refit of the engines, after about 
eleven years. These were not free from complication. 
See the valve for the distribution of steam to the 
cylinders, and its elaborate adjustments; but these were 
necessary, as the valve received its movement from the 
pressure of steam alternately, from each end of the 
cylinder. This bit of complication soon disappeared in 
future cylinders, and the piston itself became its own 
valve, But that change necessitated a long piston, to 
accommodate the ports and necessary travel, so a long 
cylinder followed, and a larger machine, but a much 
simpler one and more efficient ; but the ports, being rela- 
tively in the piston and in the sides of the cylinder, exposed 
larger surfaces to pass leakage than was expedient. 

Meanwhile, the indicator cards, taken constantly and 
studied carefully, were forcing on lessons suggestive of 
refinement and economy, and so following the up-to-date 
practice of the main-engine cylinders. The aim at com- 
pounding soon followed, and suggestions on all hands 
arose of improved constructive details, so that the 
remodelling of the whole machine became unavoidably 
necessary. 

It is the newer and improved form that is illustrated 
by the diagrams on the walls and the movable models on 
the table before you (see Figs. 1 to 3, page 438). 

This machine includes, as its first important feature, 
the —— treatment of the steam, which will be 
explained in due course. 

Next, transferring the steam ports from the body of 
the piston and the sides of the oo where so much 
surface is necessarily exposed for leakage, to a ring round 
the valve rod in the gland, and so making the valve 
effectively the valve, thus saving very largely on the 
surfaces exposed to leak, and resulting in reducing 
largely the size and weight of the original machine, 
making it available in many cramped positions where 
before it was forbidden, its height being prohibitory, 
such as under confined armour decks. Withal, simplify- 
ing its action and adjustments throughout, so that it 
requires fewer adjustments, and relieves the engineer of 
the confusion they often induce, with many other minor 
details which follow any general change, especially if 
that change is in the direction of simplification. 

We have now, therefore, a more refined machine, using 
steam ‘‘compound,” and so up to date, yet smaller, 
lighter, and simpler, and also with a “ in economy. 

Now, turning to the diagram model on the wall, I will 
explain the general structure of the new machine, and 
show how the various improvements aimed at have first 
been suggested and then attained. Of course, as ib was 
anticipated, the indicator cards taken from the first 
machines gave ey bey rs fuller diagrams for the Ppa 
or lifting, stroke than for the falling stroke. But this was 
80 strikingly so as to suggest that, by a suitable arrange- 
ment, the steam might be manipulated in such a way 
that t of it, after cushioning the downward stroke 
and then lifting the piston and its accessories, might be 
made to provide also for the upward cushion and the 
falling stroke, and so do duty over again, though at a 
reduced pressure, thus effecting so far the advantage of 
compounding ; and we shall see how this comes about in 
this machine by following one complete stroke of the 
piston, commencing at the middle of the stroke, down- 
wards ; and if we analyse, even superficially, what must 
be the effects of the admission and distribution of the 
steam at the various positions under the various condi- 
tions, we shall see that with the lowering of the pressure 
at each following transfer, a less amount of work is 
demanded of it, and so an easier and softer action in 
cushioning and driving in the falling stroke is obtained 
from it, and an almost automatic government ensues, 
suiting exactly the requirements the machine was designed 
to effect. 

The piston-rod, now arranged to act as the valve for 
the lifting stroke by the reduction of its diameter, 

ing through the steam s ye preceng | it, an 

non in the gland, admits a » ouadh of steam (Fig. 2) into 
the bottom of the cylinder to act first as cushion for the 
downward stroke, and then becomes the lifting power 
for the next upward stroke. Then the piston, which is 
made hollow, and acts as a reservoir, is provided with 
small ports on each side (to balance) bottom and top, 
as shown. These ports pass over relatively recesses 
in the cylinder sides, and these complete the port- 
ways, and thus, as the piston rises, a charge 
of steam from under it into the inside of the piston, of 
course, at a reduced pressure. This is carried up with 
the piston till the suitable pojnt is reached, when the 
upper ports, with the revesses, complete the com- 
munication from the inside of the piston to the top of 
the cylinder, filling that with a softer charge of steam to 
suit the cushion for the lifting stroke. Here it is shut up 
by the further rise of the piston, and, on the return 
stroke, this steam serves as the assistant downward 
power, till relieved by the of the piston’s a el 
edge over the exhaust ports in each side of the cylinder, 
so completing the cycle of the full up and down stroke. 

Thus the admission of steam for both the bottom and 


top of the cylinder, worked on the compound principle, 
also the required cushioning for both top and bottom, as 
well as the final release, are provided for by the move- 
ments of the piston and piston rod, without tha addition 
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of any new or extra parts or loose-moving levers, &c., to 
shake and get loose. In every position all the moving 
parts are in perfect balance by the pressure of the steam 
surrounding them, and therefore not subject to any 
steam pressure causing friction. 

It now only remains to add that, after the first_experi- 
mental cylinder (Fig. 1) had been made and tested by my 
firm on one of the steamers of the General Steam Navi- 
gation Company (the s.s. Bittern), where, by the courtesy 
of their engineer manager, Mr. J. Preston, we received 
every convenience for testing the machine to the fullest, 
it was taken up by Messrs. Laird, of Birkenhead, by 
whom the original type of these assistant cylinders was 
first introduced on the Government — destroyers 
Speedwell and Skipjack. Two of these cylinders are exhi- 
bited. This newer and improved type (Fig. 2) was also 
introduced, and applied, to the designs of their general 
engineer manager, Mr. R. R. Bevis, on two steamers, 
with very satisfactory results. In the introduction of 
this new type, as in the earlier ones on the destroyers, 
we have had the advantage of his great practical experi- 
ence and kindly assistance. 

In illustration of the paper, it may be well to recount, 
in order of date :— 

Fig. 1.—Drawing of the first new type cylinder, as 
fitted on the General Steam Navigation Company’s s.s. 
Bittern. / 

Fig. 2.—Drawing of the first four cylinders built by 
Messrs. Laird. 

Fig. 3.—Drawing of cylinder fitted on Messrs. Bailey 


~ : tham’s s.s. Sultana, and illustrated in our working 
model. 
Figs. 4, 5, and 6.—Sheet of indicator diagrams from 


the three cylinders illustrated. 








Tue Hansa Line.—The Hansa Steamship Company, of 
Bremen, proposes to establish a line of steamers from 
New York to South Africa and East India. Nine large 
steamers have been ordered for the service. 





CataLocurs.—The Atlas Company, Limited, of 38, 
Leadenhall-street, E.C., who have works at Copen- 
n, have sent us a copy of a oe containing a 
series of capital photo engravings of large engines and 
important refrigerating plants erected by them at diffe- 
rent points on the Continent. The Hoffmann Manufac- 
turing Company, Limited, of Chelmsford, Essex, have 
sent us a list of their standard patterns of ball thrust 
bearings suitable for shafts ? in. up to 3 in. in dia- 
meter. The 3-in, size is stated to be capable of safely 
carrying a load of 8000 lb. at 100 revolutions per minute, 
and one of 2000 lb. at 2000 revolutions per minute.—In a 
catalogue just issued by Messrs. Isaac Hill and Son, of 
the St. =r Engineering and Malleable Iron Works, 
Derby, will be found an interesting series of cold sawing 
machines. These are mostly of the circular-saw pattern, 
and some of the machines illustrated, particularly 
those for dealing with armour plates, and for cutting 
the gates off heavy castings, are of exceptional power 
and dimensions. A peculiarity of the saws used is that 
the outer face is flush with the rest of the saw, the spindle 
not being carried through the machine as usual wit! 
woodworking saws.—The Linde British Refrigeration 
Company, Limited, have sent usa catalogue containing 
a fairly complete description of the special features of the 
Linde system of ammonia ice-making and ay mf 
machines.—Messrs. Head, Wrightson, and Co., Limited, 
of the Teesdale Iron Works, Thornab -on-Tees, have 
just published a special catalogue of colliery plant and 
mining machinery. In addition to several views of pit 
ead gear, the illustrations include coal shipping machi- 
nery, screens, and conveyers, as well as steam engines 
and other colliery accessories.—We have received from 
Mr. George Kent, of 199, 200, and 201, High Holborn, 
W.C., a catalogue of water meters, of whieh he manufac- 
tures three distinct types, viz., two patterns of itive 
meter intended for domestic and trade use, and the now 
well-known ‘‘ Venturi” meter, which in certain cases 
has very special advantages.—We have received from 
Messrs. Meldrum Brothers flysheets having reference 
to their well-known ‘‘ Koker” stoker, in which details are 
given of elaborate and er ee trials on the 
evaporative duty of Lancashire boilers fitted with these 


| appliances. In one case the boiler was 30 ft. long by 8 ft. 


in diameter, and had a grate area of 35.75 square feet. 
An evaporation of 9.35 lb. of water per pound of ‘‘4-ft.” 
slack was obtained, the rate of consumption being 
29.72 lb. per square foot of firegrate. In another case, 
six trials were made on different dates, with a somewhat 
smaller boiler, the consumption varying from 25.8 lb, 
to 31 lb. of nuts per square foot of firegrate per hour. 
At the higher rate, the evaporation from and at 212 deg.» 
was 9.971 lb. of steam per pound of fuel, whilst with the 
easier firing a return of no less than 11.8 lb, of steam 
per pound of fuel was recorded. ach trial lasted 
eight hours. Some of the tests were made with 
slack, the best results being just over 11 Ib. of 
steam from and at 212 deg. per pound of fuel.— 
The General Electric Company, Limited, of Queen 
Victoria-street, London, have sent us a copy of theirnew 
price list of telephones, fire alarms, water-level indi- 
cators, electric clocks, and electric locks. The catalogue 
is very fully illustrated. The ap, tested include, 
in addition to the usual t a loud-speaking form of 
receiver. The electric lock is an ingenious arrangement, 
which from the outside can be opened only with a key, 
but can be locked or unlocked from the inside by push- 
buttons situated in any part of the building.—The 
Eclipse Typewriter Supply Company, of 63-4, New 
Broad-street, E.C., have issued a new catalogue giving 
particulars of the “‘ duplicators” supplied by them, and 
which allow an unlimited number of copies to be quickly 





vol, xxxii., Plates 33, 34, and 35, 


made of letters, music, or drawings, 


NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—The market was very steady 
on Thursday, and fairly active, and from 11,000 to 12,000 
tons changed hands in the forenoon. Scotch warrants, 
to which the dealing was mainly confined, were done at 
533. 8d. and 53s. 9d. per ton cash; buyers, over. This 
was a shade better than on the preceding afternoon. 
Cleveland left off at 453. 44d. = ton, being 14d. up; 
and hematite iron was nob dealt in, and remained 
unchanged at 57s. 9d. per ton buyers and one month. In 
the afternoon about 5000 tons were dealt in at some- 
what easier prices all round. The settlement prices 
were: Scotch, 53s. 9d.; Cleveland, 45s. 3d.; hematite 
iron, 57s. 74d. per ton. A fair amount of business was 
done on Friday forenoon, amounting to from 12,000 to 
18,000 tons. A great amount of hematite iron was 
included in the sales, and the price fell 2d. per ton. 
Scotch iron also lost 2d. per ton. Not more than 3000 
tons changed hands in the afternoon market, and the 
price of Scotch fell —-? ne ton at 533. 6d. The 
settlement prices were: 533, 6d., 45s., and 57s. 74d. per ton. 
At Monday’s forenoon market some 7000 tons were dealt 
in, including a quantity of Cleveland iron at 453. 14d. per 
ton three months fixed. The tone was dull, and Scotch 
iron lost 2d. perton. The market was still flat in the after- 
noon, and tch dropped other 2d. per ton, and the 
sales amounted to 6000 tons including some option business. 
The settlement prices were: 533. 3d., 45s., and 57s. 6d. 
per ton. Prices are easier to-day, and some 5000 to 6000 
tons were disposed of, the price of Scotch iron losing 
another 2d. per ton at 53s. In the afternoon only 2000 tons 
changed hands, and Scotch closed 34d. per ton down on 
the day. It is reported that quite a number of furnaces 
will be blown out on account of a strike in the coal 
trade. The settlement prices were: 533., 44s. 104d., 
and 56s. 9d. perton. A considerable amount of business 
has again. been done in Cleveland iron, but very little 
hematite iron has changed hands. East Coast hematite 
iron has been going into store, and has again been 
offered in the shape of warrants, no business having 
been transacted in iron of that class for a very long time. 
The advance in Scotch warrant iron is attributable to the 
glowing accounts from the United States, and to the fact 
that, locally, consumers are buying much more freely, 
evidently believing that prices have, in the meantime, 
touched the bottom. On the other hand, shipments to Ger- 
many will certainly be much below those of last year. The 
production of hematite iron in this district has been very 
materially reduced recently, but it is apparently quite suffi- 
cient to meet the demand, as the greater part of the foreign 
shipping orders are now going to the East Coast, where 
hematite iron is selling at 55s. 6d. per ton f.o.b. in the 
Tees. The stock of pig iron in Messrs, Connal and Co.’s 
public warrant stores stood at 61,567 tons yesterday after- 
noon, as compared with 62,182 tons yesterday week, thus 
ray | a decrease amounting for the past week to 615 
tons. There are still 81 furnaces in blast, being the same 
as at this time last year. 


Finished Iron and Steel.—The British steel trade is 


h | undoubtedly in a very depressed condition. Locally, steel 


plates are now being offered at 6/. per ton, less fos 
cent., and the North of England has also been reduced to 
61. per ton, less 24 per cent. to meet the competition that 
was threatened from Scotland ; and although there have 
been a few steel rail orders given out, a great many mills 
are much in want of more work. A Canadian order for 
steel plates has lately been placed with a Scotch steel con- 
cern. Owing to the low prices quoted by American steel- 
makers, Canada has long been lost to us, but the great 
change which -has occurred in the iron and steel trades 
on both sides of the Atlantic, is now operating in our 
favour. We are now in a position to undersell the 
American makers in Canada. Angle bars are quite as 
weak as steel plates. There is just a possibility of a 
number of the melting furnaces being shut down, 
Finished iron is, perhaps, not quite as depressed as the 
steel trade; but orders are certainly scarce and prices 
are low. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia continue to showa decrease, The total reported 
for last week amounted to only 1752 tons. To date this 
year the shipments now amount to 31,616 tons, which is 
4299 tons less than for the corresponding period of last 
year. Continental demand continues slack, and as some 
sellers are pressing, prices are going down. Present 

rompt values are 10/. 153. to 10/. 17s. 6d. per ton at 
Feith, and 10/, 163, 3d. at Glasgow. 


Glasgow Copper Market.—This market is quite dull as 
regards copper, and the settlement prices range between 
69/. 10s. per ton and 69/7. 5s. 


Clyde Shipbuilding Trade: Launches in March.—There 
were launched during the past month of March 13 vessels, 
of a total of 36,030 tons, ok oul 36 vessels for the past three 
months, and aggregating 104,690 tons. The biggest vessel 
put into the water was the Indralema, 7500 tons, which 
was built by Messrs. Charles Connel and Co., for Messrs. 
T. B. Rayden and Co., Liverpool. The next in point of 
size was the Soudan, a vessel built for the Peninsular 
and Oriental Steam Navigation poy ag Messrs. Caird 
and Co., Greenock. Messrs. Russell and Co., Port Glasgow, 
built the next, the Usher, a 4000-ton vessel, the _—— 
being Messrs. Hugh Cann _and Son, of Nova Scotia ; an 
the last to be named, the Lai-sang, a vessel of 3600 tons, 
the builders of which were the London and Glasgow 
Company, and the owners the Indo-China Dompeny- he 
enka March brought forth comparatively few orders 
for new vessels of any kind. 

Return of Sailing Vessels and Steamers in Harbour of 
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tonnage of sailing vessels and steamers in the harbour of 
Glasgow during March: Sailing vessels, 50, 11,062 tons ; 
steamers, 1165, of a total of 369,178 tons. 

Glasgow’s New Tramways.—Every effort is being made 
to get the new electric tramways ready for openin this 
month in view of the great influx of visitors to the Exhi- 
bition. For one months the tramways committee of 
the Corporation have had two sections of electrically- 
worked trams in daily use—the West Nile-street and 
Springburn tramways and the Govan-hill and Springburn 
tramways—and they have been so impressed wi the 
success of these two sections that they have become 
more and more resolved to hurry on with the rest 
of the city and suburban tramways. Of course, it 
may be expected that the whole of them will not be 
ready for opening simultaneously with the Exhibition, 
although that was the intention when they started, but 
the amount of work to be got through was on so very 
large a scale that it will not be remarkable if some 
of the sections are not ready before the middle of 
May ; some sections, however, will be ready for opening 
in the course of the present month. The various routes 
that are expected to be ready will require about 200 cars, 
all of which must be, and are, fitted up electrically. 
There are no fewer than 500 ready for use. 


Institution of Civil Engineers.—The eighth and _ last 
general meeting of the Glasgow Association of Students 
was held yesterday evening. Mr, W. R. Copland, Jun., 
Assoc. M. Inst. C.E., presiding, in the absence through 
illness, of Professor Barr. Mr. E. S. S. Boyle, Stud. 
Inst. C.E., read a paper on “The Paisley and Barr- 
head District Railway.” The paper, which was illus- 
trated by a splendid series of lantern slides, dealt with 
various features of engineering interest on this line, which 
is now nearing completion. An interesting discussion 
followed. Thereafter office-bearers for session 1901-2 
were elected as follow: President, Mr. Charles Coxhead 
Lindsay, M.Inst.C.E.; vice-presidents, Messrs. W. 
Gale, Dugald MacLellan, and Andrew Home Morton, 
Assoc.M. Inst.C.E.; members of council, Messrs. Charles 
Connor, C. B. M‘Ritchie, E. 8S. S. Boyle, and John 
Brown, Studs.Inst.C.E.; and hon. secretary, Mr. George 
H. Whigham, Stud.Inst.C.E. Professor Barr has held 
the presidentship for two years, and Mr. Morton has been 
secretary for four years. 

Opening of the Mallaig Railway.—Yesterday (April 1), 
the new extension of the West Highland line of railway 
to Mallaig was opened for public traffic, by the running 
of mail and passenger trains both ways. They were 
eminently successful as to time, being generally not only 
up to time, but even some minutes before the schedule 
times, 





LiverPoon Docks.—At & meeting of the Mersey Docks 
and Harbour Board on Thursday it was resolved on the 
recommendation of the Works Committee, to construct a 
new graving dock at an estimated cost of 136,000/. The 
graving dock will be large enough to accommodate the 
new White Star steamer Celtic, which was launched 

esterday from the yard of Messrs. Harland and Wolff, 
Belfast, and which will be the largest vessel afloat. 


PRESSURE ON SUBMERGED Movine PLates.—Mr. Wing- 
field informs us that the following corrections should be 
made in his paper, which we reproduced on page 409 ante. 
‘*9.13,” which occurred twice in the fourth Cog ge h and 
once on Fig. 3, should be “2113.” In Fig, 6 the pro- 
duced part of the line ‘‘f e” should be deleted, and the 
small triangle shown under A should be hatched, as it 
represented effective thrust. In the description of Fig. 6 
substitute ‘‘e A” for ‘‘ f e produced.” 


Gas aT LEEDs.—At a meeting of the gas committee of 
the Leeds City Council on Thursday it was agreed to 
accept a tender of Messrs. Clayton, Son, and Co., of 
Hunslet, for the addition of an extra “lift” to the large 

asholder at Sheepscar, thereby increasing its capacity 

y 750,000 cubic feet. The matter was under considera- 
tion about a year since, but the tenders at that time were 
unusually high, owing to the price of iron and other mate- 
rials. Messrs. Clayton’s present tender is between 20 and 
30 per cent, lower than the lowest tender received twelve 
months since, 





Barrow Street Company.—The annual report of this 
compen states that the advance in the price of iron and 
steel referred to in the last report continued over a con- 
siderable period of last year ; but the quantity of finished 
steel orders given out, especially for rails, has been dis- 
appointingly small. The result of the company’s opera- 
tions for the year, after deducting 27,000/. for debenture 
interest, 52,231/. for depreciation for 1899 and 1900, and 
92997. for improvements during the year not proposed to 
be added to fet ee is a credit balance of 157,605/, and 
88,8341. brought forward from 1899. In view of the actual 
realised loss of 214,015/., part of the 764,137/. proposed to 
be written off capital, and in the absence of any arrange- 
ment for the readjustment of the capital, the directors 
cannot recommend the ayuent of any dividend. They 
propose that 246,439/. should be carried forward. The 
directors are of opinion that it isof vital importance that 
& commencement should at once be made with a reduction 
of the debenture debt by gradual Lap de so that 
before its maturity in 1905, it may be brought within a 
comparatively moderate amount. Owing to the small 
quantity of rail orders in the market the company ex- 
perienced some difficulty during the latter part of the 
year in keeping its mills in full operation. The profit 


of the colliery at Barnsley, owing to the high price of 
wm and coke, was considerably in excess of any previous 
r, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a good demand for steam and 
semi-bituminous large coal for early shipment, and prices 
for delivery, both before and after the holidays, have been 
well maintained. The best steam coal has made 16s. 9d. 
to 17s. per ton, while secondary qualities have made 
15s. 3d. to 16s. 3d. per ton; quotations for house coal 
have also shown steadiness; No. 3 Rhondda has made 
15s. to 15s. 6d. per ton. There has been rather a better 
demand for patent fuel, but coke has shown a downward 
tendency ; foundry qualities have made 16s. to 163. 6d. 
per ton; and furnace ditto, 14s. to 14s. 6d. per ton. As 
regards iron ore, Rubio has been quoted at 14s. to 14s. 6d. 
per ton, and Tafna at 15s. to 153. 6d. per ton. 


A Natal Contract.—Messrs. A. W. Baker and Co., 
Limited, of Newport, have secured a contract for the 
whole of the iron and steelwork for new electric tramways 
from the Durban Town Council. 


The Bristol Channel.—The Government having sug- 
gested to dockowners on the Bristol Channel that they 
should provide booms and torpedo-nets for the protection 
of ports in war time, a meeting was held, at which it was 
resolved to maintain such booms and nets if they were 
provided by the Government, Representatives from Car- 
diff, Newport, Swansea, Port Talbot, and Barry, attended 
the meeting. 

West Gloucestershire Water Company.—The half-yearly 
meeting was held at Kingswood on Saturday, Mr. E. 
Horton ogee The report stated: During the 
six months ending February 23, 1900, 196 additional 
services have been laid on, making the number o! 
houses and other properties supplied by the com- 
pany at that date 7755, which, together with some 
meter and miscellaneous supplies, are estimated to 
produce a water rental of 7459/7. 5s. 6d. per annum. 
This is an increase of 234/..16s. 8d. during the past six 
To this must be added about 150/. for rent of 
property, &c., making a total estimated annual income 
on that date of 76091. 5s. 6d. An extension to Wick has 
been completed. The new engines, pumps, boilers, and 
engine-house are complete, and are working satisfactorily. 
The high price of coal during the half-year has been a 
source of anxiety to the directors, and has 4 pry 
affected the amount available for dividend ; but as the 
new engines are now working, with a saving of fully 
60 per cent., and coal prices are also easier, the directors 
anticipate a considerable saving in this item during the 
current half-year. The directors recommend a dividend 
(less income tax) payable on and after April 1, 1901, at 
the rate of —— cent. per annum, upon the shares under 
the Act of 1884, and at the rate of 2/. 16s. per cent. per 
annum upon the shares under the Acts of 1887 and 1899. 
This will absorb 2236/. 14s. 9d. leaving 54/. 13s. 7d. to be 
carried forward. 

Wages in Wales.—A meeting of the sliding scale joint 
committee was held at Cardiff on Saturday, to receive the 
report of the joint accountants of the audit of the coal- 
owners’ books for the two months ending February 28. 
As a result, the wages payable to the workmen at the 
associated collieries will be advanced 5 per cent. upon 
those now in force, bringing the total to 78? per cent, 
above the standard of 1879. 


Expeditious and Economical Devonport. — Devonport 
distinctly scored with the building of the Implacable. 
She was laid down at Devonport, July 13, 1898, when 
it was estimated that 1,002,9097. would be required to 
complete her for sea. A sister ship, the Formidable, was 
laid down at Portsmouth, March 21, 1898, and her cost 
was estimated at 997,201/., while the Irresistible was laid 
down at Chatham, April 11, 1898, her estimated cost 
being 986,731/. Although the Implacable was laid down 
four months after the Formidable, and three months 
after the Irresistible, she was completed before either of 
them, and she cost less than the sum provided for 
her, while a su nga ge vote has been necessary for 
both the Formidable and the Irresistible. 


The “* Essex.” —The new cruiser Essex is to pass through 
her final stages at Devonport. She was laid down at 
Pembroke January 1, 1900, and she is of a distinctly new 
type of vessel, to known as armoured first-class 
cruisers. She will be the longest vessel ever attached to 
the Devonport command, her length being 440 ft. between 
perpendiculars, and 472 ft. over all. Messrs. John Brown 
and Co., Glasgow, are to supply her machinery. The 
engines, of the triple-expansion type, are to be capable of 
developing collectively 22,000 indicated horse-power ; and 
when steaming at this rate the vessel is expected to 
maintain a mean speed of 23 knots, on an eight-hours’ 
trial, this being the greatest speed yet looked for from a 
war cruiser. The Essex is to leave Pembroke for Devon- 

rt in March, 1902; and as by that time 514,085/. will 
te been expended on her, she will absorb only 177,119/. 
after her arrival at Devonport. 


Water at Bristol.—Mr. E. Bush presided at the annual 
meeting of the Bristol Water Works aang wr § on Satur- 
day, and said during the past year there been 1922 
additional services, principally houses ; this was 68 more 
than on the previous year. The dividend for the past 
half-year—8 per cent.—brought up the return for the 
year to 7? per cent., as against 4 per cent. in 1900. The 
Yeoreservoir was nearly finished, and the Chelvey filter 
beds would be completed in two months. The chairman 
congratulated the shareholders upon obtaining the Act of 
Parliament of last year, which would protect their water 
supply very effectively. They might, he added, look 
forward toa return to the old 10 percent. days ; and even 
when they had achieved this, he thought they might still 
expect better things. There were such things as arrears of 
dividends, and he was told by thesecretary that there were 
nearly 400,000/. of arrears due on 200,000/, of stock, 


“THE RIGHT TO UNDERGROUND 
SUPPORT.” 

In the case of The Glamorganshire Canal Navigation 
v. Wixon’s Navigation Company, Limited, which was 
recently decided by Mr. Justice Byrne, an important 
point relating to the os to work for coal beneath canals 
and railways was decided. It apps that the plaintiff 
company, who are proprietors of a canal in Wales which 
runs through certain lands beneath which the defendants 
have mining rights, sought to restrain the defendants 
from removing coal or other minerals from beneath the 
canal in such a way as to imperil the ——- of the canal. 
The learned Judge decided that the defendants were not 
entitled to remove any materials either beneath or ad- 
jacent to the canal in such a way as to cause the surface 
of the ground to subside. To understand this decision 
it is important to remember that the Canal Company 
obtained statutory powers to run their canal over land 
in question, but the minerals and the right to work 
the minerals remained vested in the freeholder. One 
section of the statute provided that compensation should 
be paid to the freeholder for interference with his rights, 
but no clause was inserted to the effect that the freeholder 
should not so work the minerals beneath or adjacent to 
the canal in such a manner as to cause subsidence. Mr. 
Justice Byrne, however, has decided that the compulsory 
purchase of land for the use of a canal or a railway carries 
with it an implied right of ges oe and that the free- 
holder can be restrained from endangering that oy ae 
Where, then, does he obtain com tion for the loss of 
his right to remove the coal? It must apparently be 


¢ | included in the price at which the canal or railway com- 


pany pure the land in the first instance. Seeing 
that the value of the coal in dispute in the case under 
notice was estimated at 500,000/., we have little doubt 
that the question of ‘‘ right of support” was not raised ab 
the arbitration. 

That arbitration took place in the early part of the pre- 
sent century, when the very existence of coal beneath the 
locus in quo was probably unknown. It seems a little 
hard that the coalowner should now have to suffer in con- 
sequence of the ignorance of his ecessors. Some 
change in the law would almost seem to be necessary 
having py to the fact that most of the canals an 
many of the railways used in the coal districts were laid 
down under circumstances identical with those above 
described. Moreover, the pene extraordinary demand 
for coal is likely to raise the very question just decided 
with reference to the Glamorganshire Canal in connection 
with canals and railways and other works of a permanent 
nature in other parts of the country. 








Miptanp Raitway.—Mr. R. M. Deeley and Mr. G. W. 
Woolliscroft, of the locomotive department of the Mid- 
land Railway Company, Derby, will shortly leave for a 
tour in America of several months’ duration, with a view 
to studying American engineering practice in regard to 
locomotive engine building and electrical engineering. 





PrRsonAL.—We learn that the patent, patterns, and 
stock of the Roller Bearings Company have been ac- 
quired by the “‘ Empire” Roller Bearings Company, who 
have ba ing ped their works at King’s Lynn, with plant 
expressly designed for the production of the ay of 
o tas The managing director of the company is Mr. 

. W. How. 





MANCHESTER AND PHILADELPHIA.—A new steamship 
service is about to be established between Manchester 
and apes ie The line is to be under the auspices 
of the Philadelphia and Reading Railroad Company, and 
the numerous trunk lines in working alliance with it. 
The steamers are to be provided jointly by the Manchester 
Liners, Limited, of Manchester, and the Leyland Ship- 
ping mene Limited, of Liverpool. The new line is 
to be opened June 20. 





Tue “ Scorrish Exrorrictan.” — We have received 
No. 2, Vol. I., of the Scottish Electrician, a new technical 
monthly having eres in Edinburgh. In the 
literary matter we find a capital selection of editorial 
notes, in which reference is made to many of the most 
important electrical projects now on hand. The paper 
on the “ Application of Steam Power to the Generation 
of Electric Energy,” read by Mr. J. 8S. Raworth before 
the Manchester tion of the Institution of Electrical 
Engineers, is reprinted. 





AUSTRALIAN GOLD.—The quantity of gold raised in the 
seven Australian colonies last year was 4,175,461 oz., as 
———S with 4,461,105 oz. in 1899. The value of the 
production of 1900 was 15,658,000/., while that of 1899 was 
16,729,0002. pe pawn of 1890 was 1,587,947 oz., 
valued at 5,995,000/. The falling-off in last year’s uc- 
tion is stated to be due to a slight diminution in the gold 
yield of the quartz worked. @ contribution of each of 
the seven colonies to the 4,175,461 oz. representing the 
output of 1900 was as follows: Western Australia, 
1,580,949 oz.; Queensland, 951,065 oz.; Vietoria, 
807,407 0z.; New d, 371,993 oz.; New South 
Wales, 345,650 oz.; Tasmania, 89,000 07.; and South 
Australia, 29,397 oz. The 1,580,949 oz. representing the 
yield of gold in Western Australia last year, compared 
with an output of 1,643,876 oz. in 1899; in 1890, however, 
the yield of fold in the colony was only 22,806 0z. Wages 
have risen of late at the Antipodes, and this has attracted 
a certain amount of labour from mining pursuits. There 
can, however, be no doubt that goldmining has been a 
means of helping the A colonies over the 





ong period of difficulty against which they have had to 
contend, 
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MESSRS. YARROW AND CO’S NEW WORKS AT POPLAR. 
(For Description, see Page 441.) 
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NEW ZEALAND LABOUR 
LEGISLATION. 


THE bond of sympathy that has always existed 
between the Mother Country of Greater Britain 
and the nations that are her offspring and her glory, 
has been drawn closer by the spirited manner in 
which the Colonies have sent their sons to fight in 
a cause common to us all. New Zealand has been 
no whit behind the other Colonies in displaying 
a spirit of patriotism and an eagerness to under- 
take novel burdens, beyond what rigid duty, or 
a calculating prudence, would impose. These 
matters, however, lie outside our present pro- 
vince, which is to deal with a less stirring theme, 
but one which still lies closely to the root of 
the prosperity of us all, inasmuch as it deals with 
freedom in the manufacturing industries, upon 
‘which is founded our position among the nations. 
New Zealand is making bold experiments upon the 
labour problem. The Legislature is trying con- 
scientiously to adjust the balance of advantage and 
reward between capital and labour. The course 
taken may turn out to be sound or unsound ; some 
will think it wise, others foolish ; but whatever the 
result may prove, other industrial communities can 
hardly fail to profit by the example. For this we 
owe the Colony our thanks. 

In our issue of January 14, 1898, we printed an 
article on ‘‘ Conciliation and Arbitration,” in which, 
among other things, we gave some particulars of 
the ‘‘ Industrial Conciliation and Arbitration Act,” 
passed by the New Zealand Parliament. In our 
issue of April 7, 1899, we also published an article 

n ‘‘ Labour in New Zealand,” in which we dealt 
with some of the more recent efforts of the Colony 
in this direction. We then said the working of the 
novel conditions imposed by law would be watched 
with interest, and by later advices we are informed 
of one or two points that are instructive. The 
original Act came into force on January 1, 1895, 
and was intended ‘‘to encourage the formation of 
industrial unions and associations, and to facilitate 
the settlement of industrial disputes by con- 
ciliation and arbitration.” According to this 
Act, the-country is divided into ‘‘ industrial 
districts,” to each of which a ‘‘clerk of awards” 
is appointed. The functions of this official are to 
convene a Board of Conciliation to deal with in- 
dustrial disputes. Witnesses can be summoned to 














members of the Board. A Board lasts for three 
An “industrial union ” consists of a society 
of any number of persons not less than seven law- 
fully associated and duly registered, for the purpose 
of protecting and furthering the interests of em- 
ployers or workmen. In the case of a dispute 
arising, it may be referred to the Board by an 
60] industrial union, by an individual employer, or 
by several employers, or by an association of 
workmen. The matter is to be ‘‘ carefully and 
expeditiously ” inquired into by the Board, which 


Reading cases 
numbers of ad ve be had ot the Pebludbes or ef cag be: 


right and proper for securing a fair and amicable 
settlement of the dispute. If no settlement is 
arrived at between the, parties, the Board ‘‘ decides 
the question according to the merits and substan- 
tial justice of the case.” If the Board fail to come 
to an agreement, the matter is referred to the 
** Court of Arbitration,” which is common to the 
whole Colony. The latter consists of three mem- 
rs. These are appointed by the Governor, one 
on the recommendation of the council of the indus- 
trial associations of workmen, and one on the recom- 
mendation of the councils of the industrial associa- 
tions of employers. For the appointment: of the 
third member, who is president of the Court, no 
recommendation is made to the Governor, but he is 
to be a judge of the Supreme Court. This Court 
of Arbitration has jurisdiction for the settlement of 
any industrial dispute referred to it by a Board of 
Conciliation. It has power to take evidence on 
oath, summon witnesses, examine books, &c., in- 
flicting fine or imprisonment in case of default, and 
to award costs against the parties. The limit of 
award against an industrial union is 5001., and for 
an individual 101. Powers are given to enforce 
such awards in a summary way. It is worthy of 
note that the Government railways are ‘‘ deemed 
an industry within the meaning of the Act.” 

The foregoing are some of the chief provisions of 
the parent measure, but certain modifications have 
been introduced by subsequent Acts. The chief of 
these appear to be that the minimum number of 
employers in an industrial union is reduced to five, 
that the Governor shall have power to appoint 
members to a Board if the same are not duly 
elected, and that the Court shall not by any award 
fix any age for the commencement or termination of 
apprenticeship. A Board or Court has power to 
conduct proceedings in private. 

It has been necessary to give these details in 
order that our readers may appreciate the result 
of an action that was brought before the Court 
of Appeal of the Colony to settle the powers 
conferred on a Court of Arbitration. In a case 
brought before such a Court it would appear that 
the Court decided preference in employment should 
be given to men belonging to a trade union. The 
employers claimed that the Court of Arbitration 
had no power under the Act to make this award, 
and hence the question was brought first before the 
Supreme Court, and from thence was carried to the 
Court of Appeal. 

The dispute arose in Christchurch between the 
Plumbers and Gasfitters’ Industrial Union of 
Workers and the employers. The Arbitration 


Court awarded the members of the union prefer- 
ence, and this was sanctioned by Mr. Justice 
Denniston in the Supreme Court. From this 


decision the employers carried the matter to the 
Court of Appeal, unsuccessfully, as will appear. 
The case is certainly one of the most important 
that has been decided, and is worth recording as 
an object-lesson of the difficulties that must always 
arise when Parliaments attempt to control the 
working of economic laws of this kind. 

The Chief Justice, in his judgment, said it was 
clear that all disputes that might arise between 
employers and employés were not within the juris- 
diction of the Court of Arbitration. Individual 
employés were excluded from the operations of the 
Act, and employers could not bring before a Con- 
ciliation Board, or a Court of Arbitration, any 
dispute between them and their workmen if the 
workmen were not members of some union or 
association. The question at issue was: ‘‘ Can the 
Court declare that non-associated workmen should 
only be employed if there are no workmen of 
equal ability and qualifications belonging to unions 
or associations? Can the employer be compelled 
to give preference to trade unionists ?” 

The Chief Justice, in answering this question, 
said that it was no doubt contrary to the principles 
of justice, on which Courts acted, that decisions 
affecting their rights and privileges ‘should be given 
against parties whom the Court had not heard and 
could not hear. If the words of the statute were 
plain, however, effect must be given to such a 
position: The statute must be obeyed, however 
contrary it —— be to what was called ‘‘ natural 
justice.” wer of the Legislature was prac- 
tically “nlite in dealing with local affairs. It 
was not limited’ by any declarations, such as 
appeared in the constitution of the United States. 
The status of individuals might be changed, con- 
tracts might be violated, and the rights of persons 
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no appeal against such acts of the Legislature to 
any Court in New Zealand. The Chief Justice, 
therefore, held that arguments, addressed to the 
Court of Appeal, as to interference with private 
rights, could only be valid so far that the Court 
would not assume that such an interference had 
been contemplated by the Legislature, and would 
carefully scrutinise any statute that seemed to affect 
individual rights. He was of opinion that the 
Court of Arbitration constituted under the Act, 
having power to determine ‘“‘the status of work- 
men” and the ‘‘ class of persons” to be employed, 
had power to declare that ‘‘trades unionists” 
should have the preference over workmen not 
belonging to a trade union. The Court had, in 
his opinion, power to give a preference to unionists, 
though non-unionists were not heard by the Court 
and not allowed to represent their case. The 
Court could control the privileges of employers, 
and could fix the status of workmen or the class of 
persons that could be employed. 

There is no need for much comment on the 
opinion thus plainly set forth. The facts speak for 
themselves, and, we think, justify the remarks we 
made in dealing with this matter on a previous 
occasion. New Zealand has made one experiment 
in political economy for us, and, unless some altera- 
tion is made in procedure, it would seem probable 
that the Colony will make another and more difficult 
adventure in the same field—namely, how to carry 
on the industry of a country without capital ; for 
one can hardly suppose that money will be risked 
in any enterprise involving the employment of 
labour when it will beso much at the mercy of cir- 
cumstances such as are set forth by the Chief 
Justice of the Colony in his judgment. The only 
hope ao geen to rest with the moderation and good 
sense of the Court of Arbitration, but it is some- 
what disquieting for a capitalist, or an employer, to 
know that an adverse decision may put him at the 
mercy of atrade union. That the decisions of the 
Court of Arbitration have been guided by a con- 
sideration of the general welfare of the Colony, 
may be gathered from the fact that some of the 
trade union representatives have complained that 
the society men do not get much preference 
over the non-unionists by the decisions of the 
Court. 





CHEMISTRY IN THE FOUNDRY. 

THERE is probably no material of which such 
large quantities are used untested as cast iron. 
When large quantities of steel are wanted, the 
engineer usually specifies not only the ultimate 
strength and the elastic limit he desires, but insists 
at the same time on the material having, within 
certain limits, a definite chemical composition. 
This practice has, it is true, met with a consider- 
able opposition from steel-makers, who have con- 
tended that the engineer should merely ask from 
them certain results, leaving the maker to secure 
these as best he may. That there is some ground 
for the opposition referred to can hardly be denied, 
as in many cases specifications from two indepen- 
dent engineers for steel intended for the same class 
of work differ just enough to make trouble for the 
makers, without any serious change in the proper- 
ties of the two materials ultimately supplied. On 
the other hand, certain methods of manufacture do 
give greater facilities for securing the uniformity 
of ingots than others ; and considering the enor- 
mous responsibility which often rests on their 
shoulders, it was only to be expected that engineers 
should specifically debar modes of manufacture 
and chemical compositions which experience has 
shown are, at times, liable to result in a bad plate. 
When we come to cast iron, however, we find a 
very different state of things. Firms using thou- 
sands of tons per annum in machine framing, &c., 
would be hard put to it if asked to state the 
analysis of their castings, or to give even an 
approximate idea of their tensile strength. On 
the whole, this apparent recklessness seems to 
have been justified by the results. Most of the 
castings being used as machine framings, weight 
is a positive advantage, and there is thus no temp- 
tation to strain the metal anywhere near its 
breaking point. In fact, who ever thinks of cal- 


culating, in any ordinary run of work, the strength 
of a bedplate ? The dimensions required to secure 
the necessary rigidity are so ample as, in general, to 
make the question of strength utterly negligible. 
When breakages do occur they generally arise from 
bad design, in the shape, for instance, of sharp 





re-entrant angles, or in the use of forms likely to 
give rise to contraction strains ; or, finally, from 
some accidental blow which it would have been 
impossible to see and provide for @ priori. 

From the point of view of the machine builder, 
then, there would seem to be little opportunity for 
advantage in the study of the chemistry of cast 
iron, but the foundryman appears to occupy a 
somewhat different position. His customers re- 
quire certain properties in their castings, and he 
may know that in any particular instance that the 
qualities needed can be obtained by a mixture of 
certain well-known brands. In these days of com- 
petition, however, it is not sufficient to be able to 
secure definite results, but to do so at the cheapest 
rate ; and it is in this direction that the principal 
advantage of a study of the chemistry of cast iron 
appears to lie. It is within quite recent years that 
attention has been drawn to the important part 
played by silicon in softening castings, a discovery 
which enabled the expensive high-grade Scotch 
irons to be in many cases replaced with cheaper 
and commoner qualities. An experienced man can, 
of course, tell much from the appearance of the 
fracture of a pig, but such evidence in the case 
of a new or unknown make is not altogether to be 
relied on. Ordinarily, a pig having an open-grained 
fracture is rich in silicon, but this is not always the 
case, as an open grain is sometimes combined with 
a silicon content of less than 1 per cent., and such 
an iron is, therefore, likely to prove unsatisfactory 
if used as a softener. On the other hand, a close- 
grained iron has occasionally been found containing 
over 3 per cent. of silicon. 

By closely studying the chemistry of cast iron, the 
makers of the chilled car wheels, so generally used 
in the States, have succeeded in securing a first- 
class article from ordinary coke-smelted iron, in 
place of the expensive charcoal iron previously 
used. In fact, it was found that the most important 
point to be attended to in producing a satisfactory 
chilled wheel was to keep the percentage of silicon 
less than 1 per cent. and more than 4 per cent. If 
more than the former limit, the metal will not chill 
properly, whilst if the lower limit is passed the 
demarcation between the chilled and unchilled 
metal is so abrupt as to constitute a line of weak- 
ness, leading the wheels to fail under the application 
of the brakes. Charcoal iron was also largely used 
in the States for malleable castings, but recently 
certain firms Claim that, as in the previous instance, 
equal results can be obtained with cheaper coke pigs, 
if attention is paid to the analysis of the metal. 

In fact, progressive ironfounders in the States 
seem agreed in holding that any desired quality of 
casting can be produced by suitably mixing any of 
the various pigs on the market. Mr. Keep states 
that by adding silicon as good castings can be made 
from grey forge as from any other irons. On the 
other hand, there is a difference of opinion as to 
how far it is worth while to have accurate and 
careful analyses made. Mr. Keep holds that, next 
to carbon, the only element of importance is silicon; 
the effects of the percentages of phosphorus, 
sulphur, manganese, &c., present in ordinary 
market irons being so small that they may well be 
neglected. In short, he would apparently dispense 
with chemical analyses almost entirely, purchasing 
the pig on the appearance of its fracture, and then 
mixing the different purchases in the foundry ac- 
cording to the indications of the }-in. shrinkage 
test bars, which were described by him in the 
paper read before the Birmingham meeting of the 
Tron and Steel Institute in 1895, Mr. Keep holds 
that these shrinkage tests, which are made by 
noting the decrease in length of a cast bar 4 in. 
square and 12 in. long, show the silicon content of 
the iron with sufficient exactness for the founder ; 
and he has published curves enabling the one to be 
deduced from the other. Certainly this method of 
vhysical analysis has the benefit of simplicity, but 

tr. Keep’s views are strongly combated by Mr. 
Thomas D. West, of Pittsburg, who whilst agree- 
ing with the former as to the possibility of making 
satisfactory castings out of cheap irons, prefers to 
rely on a chemical analysis of a more orthodox 
character. Some difficulties have, however, to be 
faced here. In the first place, analyses pub- 
lished by different chemists do not always agree, 
owing to differences in methods employed ; whilst 
in other cases blast-furnace managers have at- 
tempted to save themselves trouble by simply 
handing to their customers a shrewd guess at 
the analysis of the iron they were supplying. 
This has naturally led to trouble, causing certain 





founders to utterly disbelieve in the usefulness of 
an analysis at all; whilst others have found it neces- 
sary to instal a chemist of their own, and check 
thoroughly the composition of every car-load enter- 
ing their yard. Naturally, this latter course can 
only be taken by large firms, and even with them 
there will be a temptation to employ an inexperi- 
enced man in the work, and to stint him in the 
requisite apparatus. 

turning to the fact that analyses of the same 
iron by different chemists do not always show a 
satisfactory agreement, an attempt was some time 
ago made to reform this state of affairs by the 
American Foundrymen’s Association, acting on a 
suggestion of Mr. West. As a preliminary, Pro- 
fessors Benjamin and Smith, of the Case School of 
Applied Science, undertook to prepare standard 
samples of iron which were distributed for 
analysis by different chemists and by different 
methods. The comparative concordance of the 
results thus independently obtained was designed 
to afford a means of selecting the most suitable 
method of analysis for general adoption. The 
final results, if they should be generally accepted, 
should do much to make the subject of chemistry 
of greater importance in the foundry. 





THE COPPER OUTLOOK. 

THE price of copper to-day is lower than it has 
been since the formation of the copper combine in 
the United States—that is, since the end of 1898, 
Consumers will remember that between December 
31 of that year, and January 31 of 1899, the quota- 
tion of ‘‘ standard ” copper jumped up from 571. 10s. 
to 691. 10s. per ton, as a result of speculations 
induced by the acquisition of control of more than 
60 per cent. of the whole American output. In the 
following month another 30s. was put on the price, 
and until the past month it never went below 701., 
while in March of last year it reached 781. 12s. 6d. 
One does not seek, in the peculiar circumstances, 
to explain the fluctuations by the state of supply 
of, and demand for, the metal—formerly the 
barometer of the trade. The American manipu- 
lators not only controlled a large proportion 
of their own country’s output, but they secured, 
and retained, their hold upon stocks in this 
country ; and from their support of the market 
when supplies were increasing, and the price 
tended to sag away to the neighbourhood of 
701. per ton, it came to be generally recog- 
nised that they had fixed upon that figure as 
a reasonable one at which copper should be main- 
tained, in order to give producers a decent profit 
without restricting the consumption to any extent. 
Experience has shown, however, that except in 
electrical work, enterprise has been restricted, 
and though the big advance has not stimu- 
lated production to anything like the generous 
extent at one time anticipated, supplies have 
tended upwards. Fourteen months ago they 
were as low as 21,327 tons; to-day there are 
28,231 tons in sight. The drop in price has not 
corresponded to the rise in supplies, but that is 
due, of course, to the action of the representatives 
of the Amalgamated Copper Company in pulling 
the strings at their own sweet pleasure. The situa- 
tion is quite artificial, and the maintenance of 
prices depends upon the ability of the trust to 
keep them up by the exercise of the devices with 
which we are all so familiar. The fall below the 
charmed figure of 701. does not augur, unfortu- 
nately, any further reduction towards what the user, 
as distinguished from the combination, regards as 
a fair level. It may be deliberately designed in 
order that greater benefit may ensue later. 

In Europe the consumption of copper has gone 
off, in spite of the demands of the electrical 
interest; but America is the chief source from which 
we derive our supplies, and America is sending re- 
latively little metal over here,actually or ostensibly, 
because of itsown growing needs. Last month we had 
from it no more than 6755 tons, as compared with 
10,061 tons in the short month of February, and 4 
maximum of 17,886 tons in June last. It is due 
to this decrease that the total new supplies in 
March were only 16,536 tons, or 3400 tons less 
than in the preceding month, and less than in 
any other period for two years past. As it 
happens, the trade takings fell off to 17,200 
tons from 19,291 tons in February, and this, 
with 258 tons of “standard” copper shipped 
to the States, explains the decrease in the 
visible supply on the one month. For over 4 
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twelvemonth past the deliveries had averaged more 
than 21,000 tons a month, and not since May, 1899, 
were they so small as during last month. If the 
present rate of consumption is maintained for any 
length of time, the combine will find itself hard 
pushed to retain its hold on the market, unless it 
shuts down its own mines—a somewhat doubtful 
expedient—or unless the American a 
grows to such an extent as will neutralise the falling- 
off elsewhere. 








ENGINEERING PROSPECTS IN 
CHINA. 

Tux character of the Chinese race in general is 
far more difficult to understand than that of the 
officials as a class. The ablest writer on the 
subject* introduces it by saying that ‘* the 
attempt to convey to others an idea of the real 
characteristics of the Chinese is vain ;” and goes on 
to quote Wingrove Cooke, the correspondent in 
China for the Times in 1857-8, in a paragraph which 
has held true since, and will probably stand good 
for another generation at least. ‘‘I have,” says 
Mr. Cooke, ‘‘in these letters introduced no 
elaborate essay upon Chinese character. It is a 
great omission. No theme could be more tempting, 
no subject could afford wider scope for ingenious 
hypothesis, profound generalisation, and trium- 
phant dogmatism. Every small critic will probably 
utterly despise me for not having made something 
out of such opportunities. The truth is that I have 
written several very fine characters for the whole 
Chinese race, but having the misfortune to have 
the people under my eye at the same time with my 
essay, they were always saying something or doing 
something which rubbed so rudely against my 
hypothesis, that in the interest of truth I burned 
several successive letters. I may add that I have 
often talked over this matter with the most eminent 
and candid sinologues, and have always found them 
ready to agree with me as to the impossibility 
of a conception of Chinese character as a whole. 
These difticulties, however, occur only to those 
who know the Chinese practicaily; a smart 
writer, entirely ignorant of the subject, might 
readily strike off a brilliant and antithetical 
analysis, which should leave nothing to be desired 
but truth. Some day, perhaps, we may acquire the 
necessary knowledge to give to each of the glaring 
inconsistencies of a Chinaman’s mind its proper 
weight and influence in the general mass. At 
present, I, at least, must be content to avoid strict 
definitions, and to describe a Chinaman by his 
most prominent qualities.” Among the first of 
these qualities may certainly be placed an unbend- 
ing conservatism in things small and large, for 
every word of ‘‘ China in 1857-8” is as true now of 
the Chinaman and of his Government, and of that 
Government’s methods, as it was when Mr. Win- 
grove Cooke wrote it. This forces us to digress to 
the vital and initiatory question of our Govern- 
ment’s backing to its subjects, and the shaping of 
its policy in China, which is the first step to engi- 
neering progress there. One would have supposed 
that of all foreign governments, that was most easy 
to deal with which was most wholly free from 
change in its methods and system and ideas, and 
of which a clear understanding formed, say, forty 
years ago, was as accurate and useful for practical 
purposes as one formed anew for each recrudes- 
cence of trouble. The protracted negotiations, elusive 
methods, arrogant bearing, readily yielding to force 
properly applied, “ flexible inflexibility” of the 
nation and its negotiators, were well known to 
competent authorities long ago, and have not 
changed one iota since. Surely, then, our Govern- 
ment should, through its advisers, who knew the 
subject, have been able to shape and hold to a 
definite, firm, and permanent policy in dealing witha 
permanently existing state of affairs. 

The secret of dealing with the Chinese, and, 
therefore, with China, is an open one to those who 
know them. It is merely that of dealing with an 
intelligent child, who is specially prone to be 
‘‘naughty” and rebellious; but who is not alto- 
gether ‘‘bad.” Such a child, in the hands of those 
who cannot establish and show proof of proper 
authority, who are vacillating and only half just, 
who give orders and allow them to be repeatedly 
disobeyed, who in the child’s face quarrel with 
other would-be authorities, and then allow the 
presumers to order them about and to take it in 





* Arthur H. Smith, ‘‘ Chinese Characteristics.” 








hand, who show it how very much they depend on 
its obedience or compliance with demands, but 
who do not effectually punish it consistently and 
invariably for wrong-doing ; such a child—endowed 
with considerable self-restraint—will wait long for 
a chance, and then break out into ungovernable 
wickedness and defiance as a perfectly natural and 
easily-anticipated sequence. 

If other would-be guardians with a firm and 
consistent and never-changing policy take advan- 
tage of the outburst and profit by it, can we say 
that the treatment we get is wholly undeserved ? 
If we utterly lose all interest in the best part of 
China where there is everything we can want, 
including the prime factor of a really healthy 
climate where the white race can live and settle, 
and where also there is room for them to do so, 
and if we have to throw away the successful work 
of Englishmen, and the advantages which that work 
would have assured us, we have only ourselves to 
blame that we realised less than others the immense 
value of this territory, and the simple procedure 
which would have secured us prestige and all the 
comfort and economy that that means in dealing 
with children and Orientals. 

That this quality of prestige is the one vital 
and essential one to our national interests in the 
Far East is clear as day. After our war with China 
in 1857-61 our trade there was supreme; after the 
Franco-Chinese war, German drill instructors were 
brought to China, and still hold almost a mono- 
poly of military tuition and supplies; after the 

ranco-Chinese war, the French reaped their com- 
mercial advantages ; since the China-Japan war, the 
Chinese have been most friendly with, and cour- 
teous, to the Japanese; and since we began to 
allow, year after year, the repeated murders of our 
subjects, with ‘‘Commissions of Inquiry” as sole 
apology, and following this allowed the ships of 
our Navy to be ordered out of Port Arthur, our 
influence in China, and the ease of effectually 
carrying any desired negotiation, have decreased 
almost to vanishing point. . 

Mr. Michie wrote, some years ago, ‘‘the root 
cause ” (of Russian aggression and obstructiveness 
in the Far North-East) was ‘‘our weakness in 
dealing with the Chinese;” and this was amply 
borne out by Lord Beresford’s experience in inter- 
views with high officials, more than one of whom 
told him with delightful candour that our Govern- 
ment ‘‘dare not” carry out certain proposals 
for fear of Russia. Having ceased to impress and 
to hold our own with China, she gave ear to 
those showing a firmer hand, and all our diplomacy 
with both Powers was then made more difficult 
than ever, the one helping the other against us. 

At the moment of writing we seem to have come 
once again to a turning point on which everything de- 
pends. Again and again we have backed out of the 
ring before the Colossus of the North, and in full 
view of all China, not realising how the Colossus 
trembled as he approached ; each time he became 
bolder, and each time his audience gave greater ap- 
plause and put more confidence in him. If we back 
out again we shall have a long run for it, as the way 
is paved for, and known by, our adversary right up 
to our would-be sanctuary. 

The following, written two years ago, is interest- 
ing, as showing how far ahead Russia has arranged 
her territorial policy already : 

‘* While Great Britain refuses to take steps for 
the opening up of China to British commerce, 
Russia is busy, not only over the construction of 
railways in her own sphere, but also in the survey- 
ing of routes in the British sphere, as well as the 
opposition of schemes drawn up by private British 
enterprise. The line of railway, which is nominally 
to be constructed by a Belgian syndicate, between 
Peking and Hankow, was originally schemed out 
by a party of Russian engineers, who, on the 
excuse that they were interested in the making 
of a geological survey, traversed the line of country 
through Pechili, Shansi, Honan, and Hupeh, 
took levels, and drew up their plans. The ‘ Belgian 
Syndicate ’ is the merest scapegoat. Had the con- 
cession been a genuine one to Belgian capitalists, 
there would have been no need of the admitted 
French and Russian guarantee ; and if a guarantee 
had been desired, the Belgians interested would 
have sought the influence of Great Britain as being 
alike more solid and more reliable than that of 
either France or Russia. 

‘* Tt has long ceased to be a secret that, besides 
being an undertaking formulated by France and 
Russia, the projected railway is destined to play a 





very important part in the political development of 
the latter country. The branch of the road de- 
signed between Pao Ting Fo and Si An Fu will be 
the terminal section for the Central Asiatic Rail- 
way, which is already opened from the Caspian to 
Taskhend, and is being eagerly surveyed forward 
thence towards Siberia. In its future influence 
over the destinies of Asia, this railway will be called 
upon to play an even more important part than 
the more advanced but less ambitious Siberian 
Railway, inasmuch as it will place South Russia 
and Central Asia in communication with China and 
Manchuria, and will traverse far richer territories 
and more important markets than with the northern 
girdle, which for centuries to come must be im- 
portant in its strategic rather than its commercial 
relation to the Empire ; and while these ambitious 
aims are being steadily kept in view, Russia 
secures an immense moral accession of strength 
by the main Lu Han line, which will unite Peking 
with the Yangtse Valley.”* 

Russian aims in China are perfectly clear to all 
who care to take interest in them. 

May we not fairly ask to be informed as clearly 
by our Government where they propose to draw 
the line? Whether at the Great Wall, or the 
parallel of Peking, or at the Yellow River, or at a 
mile from the north bank of the Yangtse, or within 
gun range of Hong Kong? But let us not be trained 
to know that a great mounting of platforms and 
profuse chauvinistic utterance in England is the 
aarp premonition of another step back before 

ussia, 








NOTES. 
SHIPBUILDING IN THE UntTep States. 

THERE is an unprecedented revival of shipbuild- 
ing in the United States. The vessels being con- 
structed for the Navy represent in the aggregate 
a displacement of 290,000 tons, and 570,000 in- 
dicated horse-power, the contract price for the fleet 
being 80,954,116 dols. On the Great Lakes 61 
vessels are under construction, having an aggregate 
tonnage of 187,000 tons, and the contracts for them 
amount to 12} million dols. At the Newport News 
Shipyard, at the mouth of Chesapeake Bay, the 
full capacity of the great establishment is taxed by 
the vessels under construction and under contract ; 
and there is a similar activity at Cramp’s shipyard, 
where 20,000,000 dols. worth of work is under 
construction. The Union Iron Works at San 
Francisco are equally busy on vessels for the 
Pacific trade. The largest vessels are those being 
built by the Eastern Shipbuilding Company, a new 
establishment at the mouth of the Thames River 
in New London, Conn., where they are buildin 
two vessels for the Pacific trade which will eac 
have a gross tonnage of 21,000 tons, and a displace- 
ment of 33,000 tons. Their dimensions are: 
Length, 630 ft.; beam, 73 ft.; depth, 55 ft.; and 
a total capacity of 1250 passengers, divided into 
four classes, and a crew of 150. 


Tue Larcest Suips or att Nations. 

The launch this week from the yard of Messrs, 
Harland and Wolff, in Belfast, of the Celtic, the 
largest 5. in the world, is an event of very wide 
interest. This vessel, which has been built for the 
intermediate service of the White Star Line, is 
698 ft. 8 in. long over all, 75 ft. 4} in. in breadth, 
and 49 ft. in depth, and her gross tonnage will be 
20,900 tons. The vessel which comes next in point 
of size is the Oceanic, built by the same firm for 
the same progressive line of steamers, and her 
tonnage is 17,274 tons. The Celtic is 7 ft. shorter, 
but is broader in the beam by 7 ft., and thus has 
the advantage so far as tonnage is concerned. The 
Oceanic was built primarily for passenger and mail 
service, and gets her 20? to 21 knots with 28,000 
indicated horse-power. The Celtic will have en- 
gines of 14,000 indicated horse-power, and is not, 
therefore, expected to steam at a high rate of 
speed ; but what she lacks in this respect will 
be made up in earning power, and in the fact 
that she will have ger comforts equal to 
those of the Oceanic. Including the Oceanic, 
we have now ten steamers in the British merchant 
fleet of over 12,000 tons, and the Germans have 
nine, including the Deutschland, of 16,502 tons 
and 23.36 knots speed; the Kaiser Wilhelm der 
Grosse, of 14,349 tons and 22.79 knots: the Kron- 
prinz Wilhelm, launched within the past few days, 
and equal to the Kaiser; while yet another high- 





* “ Russia in Asia,” Alexis Krausse, sp. 1899, 
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speed ship is the Kaiser Wilhelm II., which is 
longer than any of the ships we have named—even 
the Oceanic—and is to excel all in speed. All 
these four, which top the world’s list for speed, 
have been built by the Vulcan Company ; but some 
of the German ships, of great size and relatively 
low speed, had their origin at the famous Belfast 
works. The United States are building two 
immense steamers for the Pacific trade; but we 
have indicated all the ships of over 12,000 tons 
now existing. Taking vessels of 10,000 tons now 
in service, Britain possesses 22, Germany 19, 
United States four, Holland two, and France two ; 
while there are building in this country 13, in the 
United States six, in Germany three, and in France 
one. 


Septic TANKS FOR VARIABLE Rest-Pertops. 


The septic tank has quickly taken the popular 
fancy, and there appears to be a general impression 
now that any tank—closed or open, shallow or deep 
—can be turned into a septic tank for the purifica- 
tion of any kind of sewage. The dread of the 
microbe has been succeeded by a staunch confi- 
dence that it will always perform its self-imposed 
life-task of destroying the sewage and also all 
obnoxious members of its own family into the bar- 
gain. In describing a new kind of septic tank, 
just introduced at Holland, Michigan, United 
States, the Engineering Record of March 16 quotes 
an amusing example of this wonderful trust in 
septic tanks. Some village proposes to place its 
septic tanks in a public park, overlooking a beau- 
tiful lake, and to floor them over and provide seats 
for the thus- created public playground. The 
enthusiasm has arisen because experimenters have 
been pleased to chronicle their success, but reluc- 
tant to publish accounts of their failures. There 
have certainly been many failures, and of two 
practically identical plants, one may prove a 
success, the other a failure, without our being 
able so far to point out the actual reason. Messrs. 
Alvord and Shields, sanitary engineers, of Chi- 
cago, constructors of the new tanks mentioned, 
give a brief account of their experience of convinc- 
ing fairness. The first season, they say, the tanks 
were thought a simple aftair ; the second season it 
was concluded that nothing was known about their 
operation ; the third season it was realised, in 
humbleness of spirit, that something was being 
learned. Every sewage has its proper effective 
rest-period, and that period depends upon the 
strength and condition of the sewage, its quantity, 
and temperature. When the rest-period is unduly 
prolonged, the sewage may become offensive, owing 
to the preserving of some unaerobic bacteria by 
their own toxins; if it is too short, the effluent 
will still resemble the original sewage, and will 
become offensive, too, on re-exposure to the air. 
A high temperature accelerates the purification, 
a low temperature retards it; it will hence be 
advisable to roof the tanks in order to keep 
the temperature fairly constant. Tanks of ad- 
justable capacity and rest - period will be an 
important improvement, and that is the chief 
novelty of the tanks in question. The originators 
call them ‘‘ elastic tanks.” The term hardly sug- 
gests what it is toimply, tanks provided with parti- 
tions, troughs, and gates so arranged that the rest- 
period may be varied through wide limits. The new 
tank in Holland, Michigan, completed in Decem- 
ber last, is built of wood, its dimensions are 100 ft. 
by 14 ft., with a depth of 64 ft. below the flow line ; 
the tank is located on marshy ground, the effluent 
passes into the Black River. There was some difti- 
culty about the foundation. Sand was spread on 
the marsh in a layer of 24 ft., and upon this sand a 
double planking of hemlock was placed; the 
stringers of the tank proper rest upon this founda- 
tion. The tank is lined with pine planks and 
roofed in with galvanised iron. The sewage first 
enters into a grit chamber, helding 6800 gallons, 
occupying 10 ft. of the tank length, which beyond 
the chamber is subdivided into three longitudinal 
compartments, each of 18,500 gallons capacity. The 
sewage may pass through any or all these compart- 
ments in either direction, an arrangement which 
should facilitate the cleaning. From the central 
compartments, the sewage falls over an aerating 
weir into a chamber of coke. The article is illus- 
trated, and the gates, &c., are shown. The total 
—, of the tank is 63,375 gallons ; it may be 
varied by this arrangement, and for further varia- 


tions the width of the central compartments might 
It will be interesting to watch 


be made different. 


whether the constructors will be able to report 
success. 


Macenetic Testinc or OxiwisEp [Ron. 

The sheet iron used in the construction of dy- 
namos and transformers is generally coated with a 
layer of oxides, the compound Fe, 0,, or a mixture 
of the oxides Fe O and Fe, O, in varying propor- 
tions. This oxide skin, which the iron received in 
the mills, partly peels off, and may, more or less 
perfectly, be removed by pickling. Transformer 
and dynamo iron sheets are not pickled, as a rule, 
because the process causes expense, and because 
the oxide skin is considered useful to a certain ex- 
tent as an insulator. Such irons are annealed with 
their oxide layer still on. During the annealing a 
further oxidation ensues which is afterwards con- 
a by the blue colour of the margin of the 
sheets, marking the boundary to which the air 
penetrated between the plates. There is also a 
reaction between the protoxide and the pure iron 
underneath it, resulting in a further eating of the 
oxide into the plate. In submitting the iron to 
magnetic tests, this layer of oxide is generally 
disregarded as too thin and insignificant, and 
the whole plate treated as if it consisted en- 
tirely of pure iron. It has, however, more 
than once been pointed out that this assumption 
leads to erroneous results. But as it seemed to be 
very difficult to obtain any estimate of the thick- 
ness of that oxide skin, no definite allowance could 
be made. The problem is successfully dealt with 
by Hans Kamps in the Hlektrotechnische Zeitschrift 
of January 24. Applying a differential method, 
based upon the different magnetic permeabilities 
of iron and its oxides, he has found it possible to 
determine the thickness of the oxide layer to within 
0.01 millimetre, with the aid of an ordinary Koepsel 
magnetisation apparatus. He observed thicknesses 
of from 0.05 to 0.097 millimetre, representing in 
several cases more than 10 per cent., and even 13 
per cent., of the total thickness. The values are, 
no doubt, high, and naturally so, since specimens 
were selected, for which a certain oxidation could 
be presumed. But the oxide layers are sufficiently 
important to affect the figures which we derive 
from magneto-static and watt measurements, as 
Kamps demonstrates somewhat at length. We 
will not reproduce his mathematics, but refer 
to some of his general remarks. It results 
that ordinary—that is, oxidised sheet--iron fares 
too well in determinations of hysteresis losses 
in comparison with pure iron, and our not bear- 
ing this feature in mind leads us to assume a 
greater want of homogeneity in different parts of 
a plate than need really exist. Thus test specimens 
from the blue oxidised margins apparently repre- 
sent an iron magnetically inferior to a piece cut 
from the centre of the sheet. The hysteresis 
tests point to the opposite conclusions. There 
may, of course, be want of homogeneity ; 
but there is more oxidation near the edge, 
and, therefore, comparatively less iron. The 
superior figures for the marginal test-pieces have, 
by Rohr, been ascribed to a more thorough 
annealing. Kamps does not see why appreciable 
temperature differences should arise in the box 
furnaces, and has been unable to detect any by 
measurement, and thinks, moreover, that the 
marginal oxidation could be avoided. He warns us, 
on the other hand, against the presumption of any 
equality of materials, when magneto-static experi- 
ments, conducted with small test specimens, and watt 
measurements with larger pieces, yield practically 
the same values. It must be feared that the agree- 
ment is accidental; for even the most careful anneal- 
ing cannot insure homogeneity. The insulation of 
sheets for transformers, &c., is another feature. 
The layer of oxide insulates, and Kamps confirms 
experiments by Wien, according to which the 
special paper insulation may be dispensed with. 
The sheets were only held together, however ; 
under pressure the oxides may possibly become 
conductors, and permit the circulation of Foucault 
currents. Some such view is evidently favoured 
by manufacturers who adhere to the use of paper 
insulation. But if the paper is unavoidable, then 
it may also be argued that the oxide layer should 
be removed, since it lowers the magnetic quality of 
the iron. The additional cost might amount to 
15 per cent. ; the expense would repay itself in 
the course of a year by an increase in the efficiency. 
It is true that the thinnest sheets, 0.375 milli- 
metre in thickness, are most generally used in 


rents rapidly diminish‘;with decreasing thickness of 
the iron. But the thinner the plates, the more the 
layer of oxide counts with regard to the useful 
section of real iron. There will be a minimum of 
losses in iron for a certain thickness ; owing to the 
oxide layer, it will be advisable to make the plates 
a little thicker than theoretical considerations 
would suggest. 





NOTES FROM JAPAN. 
(From Our Own OoRRESPONDENT. ) 
Tokyo, February 19, 1901. 

THERE has not been much improvement in the 
business outlook as yet. The fall in metal values in 
America and Europe found the Japanese and foreign 
importing merchant with very large stocks on hand, 
stocks mostly bought at the very top of the market. 
This means to all of this large class a very big loss, 
and shrinkage of capital, and a disinclination to send 
orders abroad. It will take at least until the end of 
the current year for the market to recover its tone. 
The demand from the provinces, too, is particularly 
small, caused by the high price of money ; no signs are 
evident yet of relaxation in the bank rate. The banks 
and other industrial undertakings, other than railways 
have just paid their half-yearly dividends, and this 
ought to put some money into circulation, as many of 
them have done very well. To-day (February 19) is 
Chinese New Year’s Day ; and although it is fully a 
quarter of a century since this nation adopted the 
Gregorian Calendar, many Japanese regard it as a 
holiday and time for settling business accounts. It is 
a time, too, when the days have perceptibly lengthened, 
and the farmer looks forward to the near approach of 
spring. Many people outside of Japan regard this 
country, with its latitude the same as the South of 
Spain, as having a tropical climate all through the 
year. It is true that on the east coast, so far north 
as Tokyo, there is practically no snow fall at sea level, 
or, at the most, a day or two, during which an inch or 
so may lie, but on the west coast in the same latitude, 
where most of the rice plains are, and the bulk of the 
farming ara lives, the country is under a foot 
or two of snow for over three months in the year. 

It is on this west coast, then, where the advent of the 
railway, through keeping up communication in the 
winter with the outer world, is going to add consider- 
ably to the productive pram of Japan. The west 
coast is very badly placed for harbours, and sea trans- 
port ro prog me stopped during the winter, as it is 
exposed to the full force of westerly gales. During 
the winter months the wind is invariably from the 
west. As the rice harvest is not reaped until October, 
this means the crop cannot be transported until the 
following spring except by rail. 

The question of street railways, or rather tramways, 
has fallen into abeyance for the present. The shares, 
upon which about ls. each has been paid, are quoted 
at 3s. or so. There is a tendency upon the part of 
some of the more wealthy holders to force the pace, 
and by issuing calls, compel those who cannot respond 
to sell out to their more fortunate brethren, but 
popular feeling is against this course. I expect a com- 
promise will be effected by making a start with only 
a small portion of the land, and thus building the 
lines in sections until money is easier, 

There has been a trial run of pig at the Govern- 
ment steel factory in Kiushiu ; the results are said to 
be very satisfactory. The Bill for the making of a 
steel works for the production of finished steel for the 
Army and Navy has passed Parliament. It is the 
present intention to build this at Kure, where there 
are naval docks and a gun factory. The promoters of 
the steel factory in Kiushiu naturally object to this 
opposition establishment. 

The exports from this country last year were avout 

5,000,000/. With a settlement of the Chinese affair, 
and a care in indenting for imports, there is no reason 
why this country with its millions of industrious 
ro patriotic and well governed, should not be one 
of the rich countries of the world. 
It is true that there has been scandal lately with 
regard to the manipulation of municipal and other 
funds, but Japan can hardly expect to pass into 
— without suffering attacks of this kind. The 
est of public feeling condemns hire yt of this 
nature, and with a watchful and powerful public press 
these sores are bound to be eradicated. A country 
which has such men as Barons Iwasaki and Shibuzawa 
at the helm of the business world cannot go very far 
astray. 








THE BOILER EXPLOSION ON THE LAN- 
CASHIRE AND YORKSHIRE RAILWAY. 

THE inquest on the unfortunate driver and stoker of 
the locomotive which exploded. near Knottingley, on 
the Lancashire and Yorkshire Railway, on March 11, 
was brought toa conclusion on the 28th ult., the verdict 
being accidental death, the jury adding a rider to the 
effect that the accident was caused by the failure of 








dynamo construction, and that the Foucault cur- 








the firebox stays. We hope at a later date to publish 
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some illustrations showing the construction of the boiler, 
and the exact nature of the damage done. The engine 
in question was one of a very modern type, having an ex- 
ceptionally large boiler, and much more powerful than 
any other engines now at work in this country, though 
not larger than many to be found abroad. @ evi- 
dence of Mr. Hoy, chief mechanical engineer to the 
Lancashire and Yorkshire Railway Company, was to the 
effect that some 40 boilers of the type in question were at 
work on the line. Of these four were in use in the Goole 
district, and these four had given considerable trouble 
in the way of leakage at the stays, whilst the others had 
proved satisfactory. The stays, which seem to have failed, 
were not of copper, but were of ferro-brass, the ingredients 
being 62 parts copper, 39 parts of zinc, and 6 parts of iron. 
The boiler in question had been several times reported 
for leakage. he theory put forward on behalf of 
the company attributed the failure to shortness of 
water, in support of which it was stated that the centre 
fusible plug in the crown had melted. On the other 
hand, Mr. A. E. Seaton, called on behalf of the Amal- 
gamated Society of Railway Servants, though acknow- 
ledging that he had little experience in the matter of 
locomotives, attributed the accident to bad design, main- 


taining that the water spaces round the firebox were too | : 


small, the stays were too widely spaced, were made of 
unsuitable material, and were cut with a sharp-bottomed 
V-thread. Evidence in support of Mr. Seaton’s views 
was also given by Mr. W. G. Gibbons, of Goole. After 
the accident, the railway company tested the boiler of 
another of the Goole engines to destruction. This was 
one which had given even more trouble than that which 
had exploded, but in spite of this the pressure at failure 
was 485 Ib. per square inch, the designed working pressure 
being 175 Ib. per square inch. The evidence given at the 
inquest tended to show that the water available at 
Goole was of a quality which caused much trouble with 
the boilers, and in view of the well-known ability and ex- 
perience of thoze responsible for the design and construc- 
tion of the Lancashire and Yorkshire engines, the inquiry 
cannot be regarded as having afforded a complete expla- 
nation of the disaster. 





MISCELLANEA. 

WirH reference to the Building Trades Exhibition 
which is to be opened at the Royal Agricultural Hall on 
the 17th inst., welearn that the whole of the ground floor 
space has been allotted. 


The authorities have ordered from Messrs. Johnson and 
Phillips, Old Charlton, a number of arc lamps for light- 
ing up the camps of the Boer prisoners in Ceylon. As 
will easily be understood, prompt delivery was the essence 
of the order. 


The Association Internationale de la Marine has 
accepted the invitation of H.H. the Prince of Monaco 
to hold its first Congress in that State from the 12th inst. 
to the 15th inst. Particulars 2an be obtained on appli- 
cation to M. J. Charles-Roux, 3, Rue des Maturins, Paris. 


At the last council meeting of the Bath and Western 
Counties Society, it was announced that fruit-drying 
machinery will form a special feature of the Society’s 
’ forthcoming exhibition at Croydon. It was also stated that 
certain implement makers had attempted to boycott the 
show, but that the move had been unsuccessful. 


The time for furnishing propositions to the Argentine 
Government for the construction and operation of the 
oo port at Rosario, on the Parand River, has 

n extended from June 10, 1901, at the Argentine 
Legation in London, to December 10, 1901, and from 
July 10, 1901, at the Ministry of Public Works, Buenos 
Aires, to January 10, 1902. 


On temas 15 there was a serious railway accident on 
the Illawarra line, three miles from Sydney, N.S.W 
suburban train, crowded with people returning from busi- 
ness, left the rails, with disastrous consequences. ‘There 
were seven corridor carriages drawn by a tank locomotive. 
The engine went down the embankment; the leading 
carriage turned over, and the second was thrown at right 
angles across the line. The other carriages were not 
injured. Nine persons were killed, and twenty-three were 
more or less badly hurt. 


It is pleasing to learn that the authorities are about 
to encourage experimental work at the Royal Laboratory, 
Woolwich. Hitherto a Government chemist or scientific 
man has been little encouraged to indulge in researc 
work, so that the nation has failed to reap full benefit 
from the talents of the many able men in its employ- 
ment. The fact that the Linde British Refrigeratio 
Company have been requested to supply to the Arsen 
cold air machines capable of producing very low tempe- 
ratures, is, we trust, an indication that this objection- 
able state of affairs is to be modified. 


In a lecture at the Royal Institution last Friday, Lord 
Rayleigh dealt with the polishing of glass. Polishing, 
he considered, was quite different in character to grind- 
ing. By the lattar operation plates can be approximately 
reduced to true planes or to other desired figures; but as 
the surfaces approached truth, the adhesion became £0 
great as to again break up the surfaces. Glass, however, 
finally ground, did nob assume a polished appearance, 
which was imparted by other means, such as rouge carried 
on a pad of resin of suitable hardness. A finely-ground plate, 
when examined by the microscope, was found to be covered 
with minute pits and not with scratches. In polish- 
ing, the high portions between these pits were re- 
moved ; but many of the pits remained, even in fairly 
highly polished surfaces, and for many pur were no 
disadvantage. us hydrofluoric oid, he stated, 


h | one cheek to the other half-wa 


was left highly polished. By using sufficiently dilute acid 
very fine adjustments of surface could be effected. Thus, 
plates acted on by the acid in alternate strips and super- 
imposed show interference phenomena. 


_A recent issue of the Journal of the Franklin Institute 
gives some particulars as to the great turret clock of the 
Philadelphia City Hall. The dials of this clock are 
25 ft. in diameter, and are 362 ft, above the pavement 
level. Each minute hand is 12 ft. long, and weighs 250 Ib., 
exclusive of its balance weight. These minute hands are 
moved twice every minute by a flow of compressed air, 
controlled by an extremely accurate astronomical clock 
placed in a special chamber in the lower portion of 
the tower. This chamber is automatically maintained 
at a temperature of 75 deg. Fahr. the year through, tem- 
perature errors in the control clock being thus eliminated. 
A second astronomical clock of simpler design is also 
placed in the clock-room, and can be used to control the 
great clock above, should the principal astronomical clock 
need overhauling. The rate of the latter is checked 
daily by time signals from the Washington Observatory. 
By using a master clock to drive the tower clock in- 
directly as explained, much ponderous mechanism is 
avoided, and the machinery in the dial-room is accord- 
ingly of the simplest character. At night the dials are 
lighted by electric glow lamps, which are switched on and 
off at the proper times automatically. 


One section of the enormous yard for sorting and mar- 
shalling freight cars now being constructed by the Chicago 
Transfer and Clearing Company is approaching comple- 
tion, and will, itis expected, be in full use before the end 
of the summer. As described in a recent issue of the Raii- 
road Gazette the yard, when completed, will consist of 
six sections, each about 14,500 ft. long, and containing 
42 tracks. The yards at one end connect with the Chicago 
Junction Railway, and at the other with the Chicago and 
Western Indiana line. The site secured is low lying, and 
it was necessary to provide for its drainage by a main 
sewer 74 ft. in diameter, and many miles of branch sewers, 
The yards are to be constructed on a bank raised 
above the general level of the ground, about 600,000 
cubic yards being needed for each. The sorting of the 
cars is to be effected by pravity, and hence a large bank 
is needed at the middle of each yard. This bank, in the 
case of the section now in construction, contains 264,000 
cubic yards of material. It is anticipated that 4000 cars 
can be received and classified daily. Warehouse, stores, 
and corn elevators are also being provided in connection 
with the yard. The signalling and switch arrangements 
are on the electro-pneumatic system, and are being 
executed by the Union Switch and Signal Company. 


In an address to the Rensselaer Polytechnic Institute, 
Mr. P, W. Henry, General Manager of the Barber 
Asphalte Paving Company, gives some particulars as to 
the artificial asphalte pavements, of which, it a rs, 
nearly 40,000,000 square yards have now been laid in the 
States. The practice is to lay a binder course immediately 
on top of the concrete foundation. This binder course is 
a mixture of stone broken to from } in. to Lin., and 
asphalte cement, and is laid in thicknesses of 1 in. to 
1} in. The binder is said to prevent the shoving or roll- 
ing which occurred when the asphalte wearing-surface 
was laid direct on the concrete foundation. The stone 
used is first heated, and hot liquid asphalte cement is 
then added in sufficient quantity (usually 3 to 4 per 
cent.), to cover each particle of stone. It is important 
not to add too much of the cement, whilst if too little is 
used the whole mass will break up under the roller. The 
wearing surface consists of a mixture of silicious lime- 
stone ground to pass a 200-to-the-inch mesh, with 9 to 11 
per cent. of bitumen. The amount of bitumen varies 
with the quality of the aggregate, and in practice the 
proper proportion is ascertained by taking a small sample 
f the hot asphalte mixture and pressing it between two 
sheets of smooth brown wrapping-paper. If the bitumen 
is in the proper quantity there will be a scarcely per- 
ceptible stain on the paper ; but if too much, the stain 
will be blotchy. ‘The proper stain is learned by ex- 
perience. 
The France Militaire publishes full particulars concern- 
ing the new Swiss field gun, and states that the Gun 
Committee rejected, after a series.of trials, the Creusot 
and Ehrhardt guns with a long recoil, and adopted a 
Krupp gun, which is furnished with a spring connecting 
the spade at the end of the trail with a rod crossing from 
up their length. The 
spring is compressed by the recoil, and its expansion after 
the force of the recoil is spent carries the gun back to 
its first position. The lower part of the carriage is rigid. 
The upper part of the carriage, which bears the gun, turns 
horizontally on a pivot through an angle of 6 deg.; the gun 
can be depressed 12 deg. below the horizontal and 18 deg. 
above it. The barrel and breech together weigh about 
7 cwt. ; with the carriage added, not quite 18 cwt. ; and 
with the further addition of the limber, rather less than 
334 cwt. The whole is drawn by a team of six horses. 
Forty rounds are carried in the limber, and 56 in the 
accompanying ammunition wagon. The latter, with its 
load, also weighs a little more than 33 cwt. The weight 
of the cartridge is 174 1b., the weight of the shell being 
14 1b., and that of the charge rather more than a pound. 
The shrapnel shell contains about 240 The muzzle 
velocity is 1640 ft. per second. The rate of firing is from 
nine to ten rounds per minute. The range is a little 
beyond 6000 yards. The track is 44 ft. wide, and the 
axle is 3 ft. above the ground. The calibre is 2.9 in. 


made of nickel steel. 
The Friday evening discourse at the Royal Institution 


(75 millimetres), and the length 30 calibres. The gun is} wiiq 


He explained that some apparently contradictory facts 
connected with the nutrition of plants had | cmamahas 


unexpectedly, to an extension of the laws of diffusion, 
affo 4 one of those comparatively rare cases in which 
biology had been able to react on physics. The question 


how the minute quantities of carbonic acid in the air 
found their way into the leaves in sufficient quantity to 
nourish the plant eee | been a matter of controversy, 
but it was now established that they entered wholly by 
way of the minute openings known as stomates. But this 
fact presented a further difficulty, since the te area 
of these stomates, when expanded to their fullest, was 
less than 1 per cent. of the total leaf surface, and the 
amount of carbonic acid taken in by the leaf was such 
that it must enter by these openings more than fifty times 
faster than it would if each of them were filled with a 
constantly renewed solution of strong caustic alkali. 
There appeared to be only one way out of the difficulty, 
and that was the assumption that the leaf knew more 
about the laws of free diffusion than we did. This was 
— to be the case. If diffusion of gas were established 

own a cylinder of equal diameter from one end to the 
other, the rate—other things being the same—varied 
directly as the area of the cross-section of the cylinder. 
But if the cylinder were obstructed somewhere in the line 
of flow by a thin diaphragm pierced with a single circular 
hole, the acceleration of flow was inversely proportional 
to the diameters of the apertures; as the aperture was 
made smaller, the flow threugh a given unit of area was 
proportionately increased. Since the stomates corre- 
sponded to the latter case, it became easy to understand 
how, in spite of the small area of leaf they occupied, the 
could drink in the atmospheric carbonic acid with suc 
rapidity. The leaf constituted a multiperforate septum, 
and the distance at which the stomates were arranged on 
the underside of most leaves was that which, by experi- 
ment, had been found the most economical arrangement 
of very small apertures in such a septum. 





Morive Forces or tuk Ruéne.—We learn that the 
revenue for January of the Lyons concern, known as the 
Motive Forces of the Rhdne, amounted to 8340/., as 
compared with 4712/. in January, 1900. 


Tue Unitep States Navy.—The United States Navy 
now comprises 232 ships of all classes, while 61 others are 
in course of construction. The personnel comprises 1838 
commissioned officers, 17,500 non-commissioned officers 
and men, and 2500 apprentices. 





ARTIFICIAL Propuction of CoLtp.—Dr. Hampson’s 
course of lectures at University College concluded last 
week. The last lecture of the course was largely experi- 
mental, a quantity of liquid air, which had been pre- 
pared the previous day, being employed to illustrate the 
points to which attention was directed. Some account 
was first given of scientific researches into the properties 
of matter at intensely low temperatures. A very perfect 
set of apparatus, working on the cascade system devised 
by Pictet, but constructed on a large scale and with the 
best modern machinery, enabled Professor Dewar at the 
Royal Institution to prepare large quantities of liquid 
air, which, in consequence of his great improvements 
in the construction of vacuum-vessels, could be kept 
for a considerable time in a manner which was very 
convenient for observations and experiments. He thus 
ascertained, among other things, that solid substances 
have, at low temperatures, greater tenacity, as well as 
greater brittleness, that chemical action almost entirely 
ceases, and, in conjunction with Professor Fleming, that 
the pure metals at very low temperatures become almost 
perfect conductors of electricity. The temperatures ob- 
tainable by liquid air led, in other hands, to very remark- 
able discoveries, the liquid in this case being obtained 
from machinery constructed on the self-intensive principle 
with free expansion and counter-current interchange. 
After the discovery of argon and helium, Professor 
Ramsay and Dr. 1 Mo employing at first liquid air 
made by the lecturer, and afterwards making their own 
with one of his machines presented by Mr. Rose-Innes to 
the College, succeeded in discovering and separating three 
more gases of the same strange inactive constitution, 
Krypton, Xenon, and Neon. For the purification of the 
latter, hydrogen was required, and to obtain this Dr. 
Travers constructed a subsidiary apparatus in which the 
self-intensive system of free expansion with counter- 
current interchange was cascaded, the first stage bein 
liquid air boiling at reduced pressure. A description o 
his apparatus, which was successful in a hydro. 
in, is published in a paper read to the Physical Society. 
ydrogen had been liquefied previously by Professor 
Dewar. The details of his apparatus have not been pub- 
lished, but the description shows that this also depended 
on the use of the same self-intensive system starting 
with liquid air boiling at reduced pressure. Experiments 
were made illustrating the properties of matter at the 
temperature of liquid air, and the lecturer briefly dis- 
cussed the proposals to employ this agent for the com- 
mercial production of cold and power. That such em- 
ployments are possible on a laboratory scale is not denied, 
ee ¢ the point was illustrated by charging the boiler of a 
toy locomotive with liquid air, and letting it then have a 
run along the lecture table. But the liquid air employed 
had itself been made by a steam engine, and there is no 
known method of making it so that the power which it 
develops on expansion shall be more than a small fraction 
of the power of the steam employed in making it. The 
ild promises of mushroom companies in New York and 
Boston have no foundation, and Mr. Tripler’s idea that 
he can employ three gallons of liquid air continuously to 








roughened a polished surface of glass ; whereas if the glass 
were acted on by a dilute solution of the acid, the surface 


last week was given by Dr. Horace Brown, F.R.S., who 
discusce? some of his recent work on gaseous diffusion. 


roduce ten, is no nearer realisation than when the 
Sotuvee expored it with other fallacies two years ago. 
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THE LEEDS FORGE COMPANY, LIMITED, 
versus DEIGHTON’S PATENT FLUE AND 
TUBE COMPANY, LIMITED. 

On March 29 Mr. Justice Cozens-Hardy gave judgment 

in this case, in which the plaintiffs brought an action 

for the infringement of a patent pe in 1889 to Mr. 

Devis for a form of boiler fiue. counsel engaged in 

the case were Mr. J. Fletcher-Moulton, K.C., M.P., Mr. 

W. R. Bousfield, K.C., M.P., Mr. A. J. Walton, and 

Mr. Colefox for the plaintiffs; and Mr. T. Terrell, K.C., 

and Mr, J. C. Graham for thedefendants. The following 

is the text of the judgment, which, of eourse, may be 


a? against : he asd me. 
r. Justice Cozens-Hardy : In this action the plaintiffs 
claim relief in respect of an alleged infringement of a 
patent granted in 1889 to Mr. Devis and now vested in 
the plaintiffs. The patent is for ‘‘ an improved boiler flue.” 
On the pleadings all the usual defences were raised, but 
at the trial the only issue was that of infringement, the 
validity of the patent not being challenged. It is never- 
theless necessary to consider with care what was com- 
munly known at the date of the patent, and what is the 
real invention protected d the patent. 

Now, what I may call the original form of a boiler flue 
was a plain — They sometimes had stiffening 
rings to give additional strength. It was apt to lose its 
strict circular 4 and then it had a tendency to 
colla: In 1877 Fox hit upon the idea of using a corru- 
soted Sas instead of a plain cylindrical flue. This form 

ave great additional strength in resisting compression, 
ti was of special importance, because of the growing 
increase of pressure under which modern boilers are 
worked. The Fox flue practically superseded the old 
type. The corrugations were in the form of a regular 
sinuous curve, the side of the flue next the water corre- 
sponding precisely with the side next the fire. The Fox 
flue is rg to have two defects: (1) Scale is apt to 4 
in the regular narrow depressions on the outside of the 
flue. (2) The flames do not so readily reach the numerous 
depressions on the inside of the flue. What is knewn as 
a ‘‘pocketing,” or sometimes a serious collapse was the 
result, and mechanical means were resorted to for the 
purpose of ne | the shape of the Fox flue true. 

Devis improved upon the Fox, his leading idea being 
to havea much wider interval between any two ridges on 
the water side, and to effect this by making those ridges 
more steep. e requisite strength is thus gained. 

I have purposely used thus far pony which 
is vague and general. It remains to read the speci- 
fication and to see what the patentee claimed. He 
says: “The object of this invention is to provide 
a form of internal boiler flue at the same time 
capable of withstanding high working pressures and of 
more 7 transmitting heat than the flues gener- 
ally used for high pressures. Flues formed of plain 
cylindrical portions alternating with stiffening rings, and 
those of barrel section are necessarily of comparatively 
thick metal and inefficient in proportion, whilst those 
formed of close- pitched corrugations” —he is there 
referring to Fox—‘‘are of thinner metal, but on ac- 
count of the closeness and depth of the corruga- 
tions, a large ag of the surface is comparatively 
sheltered from the heat, both of radiation and conduc- 
tion, and inefficient in proportion. By my invention 
both these objections are, to a large extent, eliminated 


by forming along the flue a series of ridges of sharp sec- | P 


tion and at a wider pitch than that of the corrugations 
of an ordinary corrugated flue, and strengthening the metal 
between such ridges by what may be called suspension from 
them. That is to say, the flue is constricted in diameter 
between ridge and ridge forming a series of annular or cir- 
cumferential flutings whose depth is small compared with 
their width, thus allowing of direct exposure of all parts 
to the radiant heat and to contact of the hot gares. The 
metal at the ridges may, if desired, be made thicker than 
elsewhere, and besides the advan already mentioned. 
I claim that these tubes will be stiffer longitudinally than 
ccrrugated tubes. Fig. 1 of the accompanying drawings 
shows my invention as applied to the flue tube of an ordi- 
nary land boiler. In this case I do not consider it necessary 
to incur the expense of thickening the metal at the ridges, 
and the section is as shown in the enlarged view, Fig. 2, 
the pitch or width of the flutings being from 6 in. to 9 in., 
and the depth about 1} in. Fig. 3shows my invention 
as applied to the furnace tube of a marine boiler, where 
the ridges may be advantageously thickened as shown in 
Fig. 4, which is an enla’ view of part of the same. In 
this cage the pitch or width of the yoo may be made 
reater, say 8 in. to 12 in., and the depth about 2in. I 
S not, however, limit myself to the dimensions stated, 
as the best proportions can only be determined by ex- 
rience and careful trials. The flutings may be formed 
y rolling, by swaging by means of an hydraulic press or 
steam hammer, by fluid pressure on to the plate, press- 
ing iton toa — die, or by the indirect fluid pressure 
process, to which my Letters Patent No. 5122 of 1888 
relate.” Then there is a part to which I need not refer. 
Then: ‘* Having now particularly described and ascer- 
tained the nature of my said invention, and in what 
manner the same is to be performed, I declare that what 
I claim is: A boiler flue or furnace consisting, as to its 
eral form, of a series of annular, or partially annular 
Hating connecting a corresponding series of sharp 
ri % 

n construing this specification, it must be remembered 
that it is addressed to men who know that a high-pressure 
boiler flue is not made of tissue paper, or even of very 
thin plates of steel, and who also know what is reasonably 

racticable in forming flutings by rolling. *‘ Constricted 


in diameter between ridge and ridge” seems to me to 
indicate that the rid 
plain cylinder, and 


give the original diameter of the 


at the intervening depressions are 


produced by rolling from the outside. This, moreover, 
according to the evidence, is the mode which any skilled 
workman would adopt with a view to avoid weakening 
the metal by stretching. And, indeed, I doubt whether 
it would be ible, in a business sense, to produce a flue 
from a plain cylinder, the diameter of which is repre- 
sented by the bottom of the valleys, by rolling from the 
inside outwards. This being so, what meaning must be 
given to the words ‘‘sharp ridges”? Certainly not 
sharp in the sense in which a knife is said to be sharp, or 
even in the sense in which a wedge is said to be sharp. 
think the meaning is this: Make the ridge of iron cor- 
rugation sharp or steep as compared with the Fox—sharper 
or steeper than any known form of corrugated flue as 
sharp as the nature of the metal and the rolling process to 
which it is to be subjected and the purpose for which the 
flue is to be used will reasonably allow. 

Great reliance was orgs a A placed by the defendants 
on Fig. 2. But Ido not think it is sufficient to lead to 
another interpretation of the language of the specifica- 
tion. Moreover, Fig. 4 shows ridges thickened on the 
water side in a manner which is inconsistent with a narrow 
meaning of the word ‘‘sharp.” I regard the figures as 
only general indications, not drawn to scale, of the nature 
of the corrugations, and they are sufficient for that pur- 


The next question is, what is the meaning of the phrase 
‘* suspension ” from the sharp ridges? It is not a happy 
word, and yet there is a sense in which it is not incorrect. 
Sharp ridges of the nature described give strength to the 
whole flue, and support the intervening metal. If the 
ridges yield, the lower part must go. If the ridges do 
not yield, it is improbable, if not impossible, that the 
lower part will go. 

The defendants are making and selling flues almost 
exactly like—exceptin one respect—fiues which the plain- 
tiffs make and sell. But the defendants assert that the 
flue made by the plaintiffs is not made in accordance with 
the Devis patent ; and if this be so, a comparison between 
the two flues cannot be of any oo pepe The defen- 
dants are certainly entitled to hold the plaintiffs to the 
language of the specification, and to insist that there can 
be no infringement except of the invention which is 
claimed, which is ‘‘a boiler flue or furnace consisting, as 
to its general form, of a series of annular flutings connect- 
ing a corresponding series of sharp ridges.” 

The defendants’ flue is J.S 7. It is argued that it is 
no infringement (1) because there are no “ sharp edges,” 
and (2) because instead of having a uniform curve concave 
towards the water, as shown in the figures to the specifica- 
tion, it has a hump between the two ridges, the effect of 
which is that the surface towards the water is to a large 
extent convex instead of concave. 

If the view which I have expressed as to the proper 
construction of the claim is correct I think the defendant 
has adopted ‘‘sharp ridges.” His ridges are as steep as 
they can practically be made. The radius of the inside 
curve of the ridge is, as nearly as may be, equal to the 
thickness of the plate. A curve with a smaller radius 
could only be produced, if at all, by so ‘‘ distressing” the 
metal as torender it weak and unsuitable for the purpose 
of a flue. 

With regard to the second point, I think there is pre- 
cisely the same ‘‘suspension” as is described in the 
patent. Upon the evidence, I am satisfied that the hump 
—the depth of which is only ,°, in.—serves no practical 

u . I find in J. S. 7 @ series of annual flutin, 
whose depth is small compared with their width, and Ido 
not regard it as essential that the surface between the 
ridges, which I may call the valley, should be wholly 
concave towards the water. The slight indulating line 
instead of a continuous curve between the two sharp 
ridges—-there being no difference in the result—does not 
in my view prevent J. 8. 7 from being an infringement of 
the Devis patent. 

I must therefore hold that the defendants have infringed 
the Devis patent, and must give the plaintiffs proper 
relief on that footing. 





Tue Raitway Cius.—The usual monthly meeting of 
the London Centre was held on Thursday, the 7th ult., 
at the Memorial Hall, Farringdon street, E.C., at 7.30 
p.m., the chair being taken by Mr. A. R. Bruce, After 
sundry preliminary business had been disposed of, a 
selection of lantern slides, kindly lent by Mr. C. E. 
Stretton, of Leicester, were exhibited, explanatory notes 
being given by Mr. G. W. J. Potter. These dealt chiefly 
with locomotive history, and included drawings or photo- 
graphs of many interesting engines, both ancient and 
modern. There were also others, such as a picture of the 
Rainhill contest ; a drawing showing early permanent way ; 
a representation of an old bronze ticket for the Leicester 
and Swannington Railway; and a series of photographs 
of noteworthy railway accidents. Mr. Stretton’s slides 
being disposed of, a number of slides, either belonging to 
the Railway Club, or kindly lent by members, were then 
exhibited. These included reproductions of photographs 
taken on the occasions of various Railway Club visits; a 
series of photographs of London and North-Western Rail- 
way expreeses on the Preston-Carlisle section, by Mr. 

harlewood ; scenes on the Whitby and Pickering section 
of the North-Eastern Railway, the property of Mr. 
Potter ; and some splendid be gong + of draughtsman- 
ship by members reprodu as lantern slides. The 
meeting was eminently satisfactory, both as regards 
attendance and interest, and closed with votes of thanks 
to the lecturer, to Mr. Stretton, and to the other persons 





who had contributed to a successful evening. The next 
meeting will be held on Thursday, the 11th prox., at the 





Memorial Hall, chair to be taken at 7.30 pe. when Mr, | 
G. F. Tyas will read a paper on “Colonial Railways.” | 





CAPPED ARMOUR-PIERCING 
PROJECTILES. 
To THE Epiror oF ENGINEERING. 

Srr,—On reading Messrs. Holtzer’s letter, in the cur- 
rent issue of your journal, I looked up the published 
accounts of the armour-plate trials, to which I referred in 
my recent letter on capped projectiles. I find that I was 
misinformed as to their details. Holtzer armour-piercing 
projectiles are stated to have been used—with the results 


[| mentioned in my paper—but apparently they were not 


provided with caps. I regret that I should have been 
misled into stating otherwise. 

I note with interest that in October last one of 
Messrs. Holtzer’s capped projectiles perforated a 10-in. 
plate, and I hope that we may now given full parti- 
culars of such trial. Their letter would suggest that it was 
an “‘exhibition shot,” at close range, with abnormally 
high-striking velocity and direct line of impact; or, in 
other words, under conditions which would be absent in 
naval warfare. 

Such range tests are always interesting and, occa- 
sionally, instructive ; but when the merits of capped pro- 
Jjectiles—for fighting purposcs—are being tested, the results 
thus got are, I fear, dangerously misleading. 

For — by the simple expedient of increasing 
the size of their caps, in front of the projectile’s point, 
within certain limits, the penetration of Messrs. Holtzer’s 
projectiles may be considerably increased—at close range 
and with direct impact, and it will be practically de- 
stroyed at long range and with oblique fire. 

Again, by an equally simple expedient, the efficiency 
of such caps, in oblique fire, may be ‘improved for the 
purposes of “‘ range trials,” but at the cost of making 
them inefficient at long range ; hence such ‘‘ trials ” may 
be very misleading, and in the absence of further details 
I should be slow to attach much significance or import- 
ance to them. 

With the very limited facilities at my disposal, I have 
endeavoured to get to the true understanding of those 
matters, and I shall be much surprised if Messrs. Holzer, 
and those other great firms who manufacture armour- 
piercing projectiles, do not quickly recognise that any 
description of soft cap is at best a dangerous makeshift, 
whereby interesting ‘‘stage effects ” may doubtless be got, 
at the cost of real efficiency. 

The naval battles of the future will probably begin at a 
range of 12,000 yards or more, and end before the hostile 
ships have approached within some miles of each other. 
Under such circumstances, with its attendant high-angle 
fire, reduced striking energy, and oblique line of impact, 
the deflecting action of a soft cap would have fatal results, 
and it such cap be hardened, such tendency to deflect is 
increased. On the other hand, if a ‘‘chambered” cap 
be used, as advocated by me, such fault is at once got 
rid of, and it may be so hardened as to enable its leading 
edge to bite the surface of the armour above the projec- 
tile’s “‘line of impact,” and to thus exert a tangential 
pressure, which will correct such line and enable the 
projectile’s point to impinge at a more advantageous 
angle ; but as those circumstances have apparently been 
hitherto lost sight of, or ignored, and as they go to the 
very root of the utility of capped projectiles, [ shall deal 
with them more fully in a separate article; and I shall 
also therein indicate the advantages attendant upon the 
use of lead in such chambers. 

I am aware that ‘theoretical reasoning” in such 
matters has fallen somewhat into disrepute in official 
quarters—perhaps deservedly so; but, at all events, it 
needs no argument to establish the proposition that when 
our day of national trial arrives, and our warships go 
into action, it is essential that they should be so armed 
as to enable them to at once strike home, regardless of 
the varying descriptions of armour-plating which they 
may have to attack; that they must be prepared to 
bite, with all their teeth and at all practicable 
ranges, and that they must be supplied with the best 
possible description of armour-piercing projectile, to 
the exclusion of all ‘‘ weaker arguments,” whereby they 
may successfully carry through that ultimate appeal to 
the tribunal of physical force, which, sooner or later, 
must decide the question of our naval supremacy, and 
possibly the existence of our Empire. 

They are not now so armed. 

Yours truly, 

Dalmeny, Howth, Dublin. P. M. Staunton. 








THE COMMERCIAL STRENGTH OF 
PULLEY BLOCKS. 

. To THE Eprtor oF ENGINEERING. P 

Sir,—I was glad to see Mr. Lamb’s letter in your issue 
of March 22, in answer to mine in the previous week, 
containing his opinion that a block sold as *‘1 ton” should 
safely lift a ton, which is the answer invariably given me 
by engineers and contractors I have asked. It is further 
confirmed by most catalogues consulted. Some read, 
**Capacity 1 ton, tested to 1 ton;” others, ‘‘Capacity 
1 ton, tested to 30 cwt.,” but still the blocks are named 
according to the weight to be lifted. Up to the present I 
have not heard an opinion in accordance with the evidence 
of the expert witnesses for the defence. But, returning 
to Mr. Lamb’sletter, in his next sentence he speaks of 
rotten goods, and further on quotes a sentence from the 
summing up of the judge who spoke of the blocks as 
“supplied for a few shillings.” Now his Honour held 
the catalogue in his hand, and doubtless referred to the 
price of the blocks, but the chain is the more costly part 
of a set of chain blocks, and is supplied at so much per 
foot. It was the chain which failed, not the blocks, and 
as far as I can gather, the defendants supply chain at the 
same prices as other vendors and makers who sell their 
own goods. The fault in the chain was a very defective 
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weld; this was freely admitted by the defendants, whose 
counsel was at great pains to draw his expert witnesses 
upon the unreliability of chains, and succeeded in a way 
which would have delighted Mr. Lamb. One or two of the 
witnesses, to further impress the court, produced trium- 
phantly links which were even worse examples of the chain- 
makers’ arb than the link upon which the case was based. 

It was strange hearing, and _ very instructive to users of 
lifting tackle, who would, doubtless, like myself, be glad 
to learn whether these experts further agree with Mr. 
Lamb in classing chain tackle as old-fashioned. 

Yours faithfully, 
Bristol, April 1, 1901. Ss. 








THE DIESEL OIL ENGINE. 
To THE EpiToR OF ENGINEERING. 

Srr,—We have read with interest the article in your 
present issue on ‘“ The Diesel Oil Engine,” but would call 
your attention to two statements therein which are not 
correct and give readers a wrong impression : 

1. ‘‘ An attempt was made, we understand, last year 
to build an engine in Glasgow, but was not persevered 
with,” &c. 

2. “No tests have been made in this country of the 
consumption of oil,” &c. : 

We built a 20 horse-power engine and have had it run- 
ning for considerable periods in 1898, 1899, and 1900. We 
have made numerous tests for mechanical efficiency, con- 
sumption of otl, &c., and as a corroboration of what we 
state, that we shall be pleased to send you, if you wish, 
for your perusal, copies of tests made by Professor 
Watkinson in 1898, To speak thereof of our making an 
attempt to build an engine is rather a damaging remark, 
as you can easily see. It is quite well known that we are 
the firm referred to, as, till comparatively recently, we 
were sole licensees, and only altered our arrangement 
because we were convinced that the engine was too com- 
plicated to command a ready sale in this country. 

Yours truly, 
For THE MrrrLters Watson Company, LTp., 
Wn. Littlejohn Philips, Managing Director. 
The Mirrlees Watson Company, Limited, Engineers 
and Founders, Scotland-street, Glasgow, 
April 1, 1901 

[We regret to have given currency to an inaccurate 
account of the Mirrlees Watson Company’s experience 
with the Diesel oil engine.—Ep. E.] 





To THE EpiTor oF ENGINEERING. 

Srtr,—With reference to the description of the above 
engine in your last issue, the writer begs to state that he 
ran many trials with the Diesel engine tested in Glasgow, 
and in no case did he obtain a half-power consumption 
of oil corresponding to the cost of oil per brake horse- 
power per hour at half power, stated in the description 
as applying to that engine. : 

On the other hand, the experience of the writer con- 
firms the correctness of the oil consumption stated as 
having been obtained by Professor E. Meyer. Indeed, 
the writer found, when running the engine at full power, 
and using ordinary Royal Daylight oil, that the consump- 
tion of oil, repeatedly obtained, was very slightly lower 
than the corresponding consumption obtained by Pro- 
fessor E. Meyer. 


As far as oil consumption is concerned, the Diesel oil ad 


engine is unapproached by any competitor ; and the writer 
is not aware that any fault in this respect has ever been 
urged against it. However, there are other points to be 
considered in conjunction with the extreme oil economy 
obtained. 
It is a pity that the Diesel engine constructed on the 
two-stroke cycle (which, by the way, is not a recent sug- 
estion with respect to the Diesel engine) was not tested 
or oil consumption before the public demonstration with it 
occurred; it would have been interesting to compare the re- 
sults obtained from the altered design of engine with those 
from Deisel engines arranged to work on the Otto cycle. 


Yours truly, 
Manchester, April 2, 1901. J. M. 





LARGE POWER-GAS ENGINES. 
To THe Eprror or ENGINEERING. 

Sir,—Professor Robinson cannot have much confidence 
in the strength of his arguments when he finds it neces- 
sary to make an entirely unwarrantable personal attack 
upon the writer. Whether I was personally unfortunate, 
or otherwise, in the matter of the Belfast gas engines must 
be a subject of absolute indifference to your readers ; and 
of this gratuitous assumption I leave them to judge the 
——— taste—not to use a stronger expression— 

isplayed by Professor Robinson in his remark. 

Tt appears somewhat fortunate that I selected only one 
“text” from the Professor’s s h, when, upon a point 
raised so precise and definite, Professor Robinson’s reply 
has filled so much of your s with matter entirely 
irrelevant. Had I traversed the whole of his remarks, a 
double number of your paper could not, pro rata, have 
been expected to contain his reply. 

he Professor says I endeavoured to show a more ex- 
cellent method in working gas engines. I would reply 
that this is again pure assumption on the Professor's 
part, and no such claim is in my letter. 

_I must here repeat the words to which I took excep- 
tion, and these, to save redundancy, I will call, by Pro- 
fessor Robinson’s term, the text: “If the point of 
ignition can be varied, then it is quite ible to govern 
by varying the strength of the mixture, but if the arrange- 
ments were for a constant point of ignition, then if the 
mixture were too strong, pre-ignition took place ; on the 
re wel ags if the mixture were too weak ignition was 

2. ay ag 


In his letter the Professor says: ‘‘I pointed out that 
in governing a gas engine by varying the strength of the 
mixture in the cylinder a suitable change in the time of 
firing will alter the economy of the engine, all other 
things being the same. This fact has been proved by ex- 

rience. 

If the latter paragraph is what Professor Robinson 
intended to have said originally, I perfectly agree with 
him, but I challenged the ‘‘ text ” quoted above, and I 
= absolute evidence in support of my contention, 

nstead, however, of the Professor answering the points 
I raised, he disingenuously endeavours to show that bis 
meaning was different from his words, and wanders off 
into discursive remarks which have no bearing whatever 
on the subject, If Professor Robinson will confine him- 
self to the ‘‘ text,” I will endeavour to meet him. 

A little later the Professor says: ‘‘I have visited 
the Belfast Central electric light station on several 
occasions, and have now hefore me more indicator dia- 
grams taken in 1895 from these engines, showing the 
peculiarities of regular ignition at compression of 50 lb. per 
square inch, followed by gradual combustion.” Here, 
Professor Robinson proves my contention with his own 
words; and if he had not forgotten the circumstance, he 
was surely not justified in propounding the ‘“‘ text” to 
which I have objected. 

“Mr. Hartley is significantly silent regarding the 
thermal efficiency of these engines,” continues the Pro- 
fessor. I ask, why “‘significantly silent”? The thermal 
efficiency of the Belfast gas engines has no more relevancy 
to the subject I raised than would the calibrating of an 
inkstand have to the diameter of the earth. I made no 
ero of it; I referred your readers to the paper where 
all the particulars of the thermal efficiency were given, 
and I made no claim whatever to any superiority in this 
respect. I believe I know the defects of the installation 
probably as well as does the Professor himself, and I 
should be quite as ready as he to admit them. 

Again I quote: ‘‘ The indicator diagrams are so beauti- 
fully covered with lines that it coeen hopeless to calcu- 
late the horse-power,” &c., &c. Why ‘“‘beautifully”? Will 
not plain, descriptive English satisfy the Professor, that 
he must stoop to a form of sarcasm one would expect to 
meet in a schoolboy’s debating class? Here, again, I ask, 
What possible bearing can the horse-power have upon 
the ‘‘ text”? 

I am somewhat afraid of introducing a new ‘“‘ text,” but 
I cannot pass by the following further extract from the 
Professor’s letter without comment, although it is irrele- 
vant to the original ‘‘text.” The Professor continues : 
‘*The very high rate of gas consumption in the large gas 
engines at Belfast Central station appears to be partly 
due to the low compression necessary to prevent overheating 
in the cylinders, an inherent difficulty in the double- 
acting gas engine.” I would here say that the low com- 
pression was not necessazy to prevent overheating in 
these gas engines, and it was not adopted for that 
purpose. I haveused very much higher compression, in 
similar tandem and double-acting gas engines, than that 
used at Belfast, and without the smallest trouble or diffi- 
culty resulting from this cause. Ib is much easier than is 
generally believed to carry a piston-rod through the 
end of gas engine cylinders providing a water-jacketed 
sleeve and stuffing-box are used. I am afraid I 
must now explain why the low compression was 
opted. When tenders were asked for the Belfast 
gas engines, one of the conditions was that they should 
run successfully in lel, and this was, I believe, the 
first time this condition had been imposed in any gas en- 
gine installation in this country, or abroad, with the motive 
power of town lighting gas, hence the question of cyclical 
variation was a matter for serious consideration, and a 
high compression might have ended in complete failure 
through the cyclical variation caused by the resulting high 
initial pressure following high compression. The engines 
were made senper than necessary with the further 
object of lowering the initial pressure, both devices caus- 
ing loss of thermal efficiency, and thereby some risk was 
en as to the fulfilling the specified condition as to gas 
consumption. I do not exactly remember what these 
were, have not, however, “significantly” forgotten 
this. In designing these engines the intention was to 
reduce the strength of the mixture down to one-quarter 
power, when cut-outs were to rmitted. o in- 
formation was to be obtained as to the minimum cyclic 
variation to be permitted, and it was therefore considered 
that the tandem type of gas engine was more likely to 
secure the necessary steadiness. This steadiness was 
really the all-important point, as without it the highest 

ible economy was worthless for the purpose required. 
When the gas engines were first tried at Belfast, diagrams 
such as Fig. 4 in my letter of your March 6 issue were 
produced, and although Professor Robinson says ‘‘ One 
has not far to seek for causes of regular speed in an engine 
with tandem cylinder,” &c., which he proceeds to de- 
scribe, I can assure him that running in parallel with 
these engines and with cut-outs at quarter power only was 
found impossible. It was found impossible, too, with the 
engines as normally adjusted to ignite weaker charges 
with any certainty, as explosions in the exhaust pipe were 
frequent, and a great source of annoyance in the con- 
gested district around the central lighting station. 
The question was vital and serious, and it looked, 
at the time, as though the whole installation must 
be a failure, when the device which was descri 
in Mr. M‘Cowen’s paper was adopted and saved 
the situation. Cut-outs were avoided, and explosions 
in the exhaust pipe ceased. Ib is possible that 
the brute force of heavy flywheels might have answered 
the purpose, but the engines would probably not have 
borne the weight necessary, and the strain on the batteries 
during the electric starting of the gas engines, which was 


mented. It was only at this period that very heavy fly- 
wheels were coming into use with gas engines for dynamo 
driving, and several examples of gas engines by different 
well-known makers were driving dynamos for electric 
lighting in the Belfast Exhibition. When these were 
tried in parallel by Mr. McCowen the result was so un- 
satisfactory, that it then appeared that heavy flywheels 
with cut-outs would not meet the difficulty. The de- 
vice referred to was then adopted, and resulted in the 
desired steadiness of running, the control of the charge 
and smoothness of running, especially when the load was 
coming on, being, I think I may say, remarkable, and 
such as have not from any other source, come under my 
notice. The gas-consumption tests satisfied the de- 
aan ee 8 pee ‘ 

ith apologies, I would again revert to the personal 
allusion of Professor Robinson. My business at Belfast 
was to adjust the gas engine to the satisfaction of 
Professor Kennedy; and as ly ge them, and was 
good enough also to express hi f in very complimen- 
tary terms as to my share in the matter, I may possibly 
endure Professor Robinson’s displeasure. 

I had absolutely no interest except a personal feeling 
and wish for the success of the installation. I thought so 
little of the “ingenious device,” as Professor Robinson is 
good enough to call it, that I took no steps to continue 
the patent, and it is now public property. 

I am now ina position to ee your readers as to 
Meng the cost,” as the Professor calls it, and which 
has caused the omeponns of these gas engines. Town 
nvenes by the Gas Department, was being B ietaich. 0 
the Electric Light Department at 1s. 10d. 1000 cubic 
feet, the same price as was charged to small consumers. 
This tax upon the Electric Department needs no comment. 
Is it, however, a! matter of surprise that Mr. V. A. H. 
McCowen, the electrical engineer, should object to pay- 
ing to another department an exorbitant charge, especi- 
ally as he can deal with his output from his steam station 
where he purchases fuel at first hand? The actual cost 
of gas to so large a consumer, with coal at normal rate, 
should not have reached 1s. 1000 cubic feet, when 
credited with the sale of residuals; and at this rate the 
cost of fuel per electrical unit would have been reduced 
by one-half, and the gas engines would have been still at 
work, Professor Robinson, referring to the relative con- 
trol in gas-engine cylinders of town with producer gas, 
refers me to papers I do not possess—fortunately, per- 
aon for your own and your readers’ patience and my 

leisure. 

Many improvements could doubtless be made in the 
Belfast gas engines, and heavy flywheels have solved the 
—— to better effect than the brains of gas engine 

lesigners appear to have done in the past. 
Yours faithfully, 


J. W. HaRtLey, 
Stoke-on-Trent, March 27, 1901. 





THE DISCHARGE OF DUST FROM 
CHIMNEYS. 

To THE Eprror or ENGINEERING. 
Srr,—Can any of Psa d readers say if there is any way 
of preventing the discharge of fine particles of carbon 
from our mill chimney, which is a large one—300 ft. high 
—giving a good draught, which is by as we burn 
a —_ weight of coal per square foot of grate. The 
carbon referred to is not soot, but small gritty —_ We 
only use hand-firing. I fancy I have heard of some kind 
of arrester, similar to what is used to catch dust in flour 
and cement mills. I enclose my card, 

And remain yours, 


Papyrus. 
Darwen, Lancashire, March 25, 1901. 








DupLEY.—On Friday the Tramway and Electric Light- 
ing Committee of the Dudley Town cil issued a report 
stating that Mr. J. A. — behalf of the tramway 
companies, had submitted a 2 n of a scheme for bringing 
all the tram traffic into the Market Place with a new line 
on the south (Queen-street) side. The committee ap- 
proved the scheme, subject to the approval of the Streets 
and Gas and Estates Committees, and also subject to 
satisfactory compensation being made —o tramway 
oe for the loss of market tolls. e committee 
alluded to also report that they approve of the scheme, 
subject to satisfactory terms being ar with the 
Tramway and Electric Lighting Committee. 





Legps ASssOcIATION OF ENGINEERS.—At the monthly 
meeting of this Association, held on March 28, the 
President (Mr. Joe A. ar ange in the chair, Mr. J.C. 
Jefferson, A.R.S.M., Wh. Sc., gave a paper on ‘‘Super- 
heated Steam.” In introducing the subject, he remarked 
that water-tube boilers had been very largely adopted 
within recent years for stationary as well as for marine 
work, Their disadvantage was that they had a tendency 
to produce wet steam, and the makers had rightly intro- 
duced the application of superheaters to their y Beso 
which not only dried the steam, but could superheat it, 
in some cases to a very considerable extent. By the aid 
of @ ¢ diagrams he showed the relation of superheating 
to steam engine efficiency. The chief and ¢ advan- 
tage in the use of superheated steam, he said, was that ib 
provided a readily adjustable means of meeting the varia- 
tion in cylinder condensation due to variation in the load, 
and, therefore, in the cut-off ; whilst jacketing and com- 
pounding were not adjustable means of effecting the same 
purpose. Its advantage varied with every typeof engine, 
and was lost, or of lesser moment, the greater the perfec- 
tion of lagging, jacketing, compounding, and other means 
adopted to reduce the initial condensation. A discussion 
followed in which Messrs. A. Towler, F. G. Heseldin, 











already too revere, would have been dangerously aug- 


G. W. Blackburn, and others, took part. 
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RAILWAYS IN JAPAN. 


Tue following data are taken from a summary of 
the yearly report on the railways of Japan, which is 
published in Japanese by the Government. It includes 
all the railways of the Empire, with the exception of 
those in Formosa. It is for the financial year, 
beginning April 1, 1899, and ending March 31, 1900. 
The report was printed on October 10, 1900. Some of 
the private railways do not keep their accounts for 
the fiscal year, in that case their returns are made up 
for the calendar year. 

Temporary permission for railway construction 
was given to 16 companies during the year under 
review, five to existing companies, and 11 to new ones ; 
12 applications were rejected. The number under 
consideration at the end of the year was 56 companies, 
1] existing ones and 45 new, with a total mileage of 
1523 miles 30 chains, and a capital of 80,940,000 yen. 

Permission was given to five new companies in the 

ear, and also to five companies, to extend their lines, 

ut as five companies were dissolved, it leaves the 
total number the same as the previous year, this 
number being 58 companies, with a mileage of 3766 
miles 79 chains, with a total share capital of 247,053,150 
yen. If to this is added the Government lines of 
2063 miles 40 chains, with a cost of 184,559,413 yen, 
we get a total of 5830 miles 19 chains, with a total 
capital of 431,612,563 yen. These figures for the 
Government lines include cost of lines, balance of 
expenditure estimated for building and improvements, 
stock of material, and fixed running expenses for the 
Main Bureau lines, and cost of lines, balance of esti- 
mated cost, and stock of material for Hokkaido Bureau 
lines, the division under these two heads being Main 
Bureau lines 164,735,082 yen, and Hokkaido Bureau 
19,824,331 yen. 

Out of this total mileage for the Empire 3638 miles 
72 chains were open for traffic and 2191 miles 47 chains 
still unfinished. Of the railways opened already 227 
miles 30 chains were opened during the year, the total 
cost of the lines open being 243,423,280 yen. 

The result of the apenas of the above addition 
in mileage increased the number of train and traffic 
miles; the number of train-miles for the year being 
26,127,562 miles, showing an increase over the former 
year of 13.7 per cent. ; the number of passengers 
carried being 102,115,942 people, the fares for the 
same being 23,417,376 yen; the tonnage of goods 
carried being 11,820,034 tons, the freight being 
12,726,845 yen—compared with the former year the 
increase being 3.1 per cent. in number of passengers 
carried, with an increase of 19.2 per cent. in the 
amount of fares. Goods carried showed an increase 
of tonnage of 19.2 per cent., and 23.4 per cent. in 
freight money; the mileage of the passenger and 
siete traffic being 1,711,850,161 passenger miles and 
599,470,736 ton- miles, which compared with the 
previous year shows an increase of 4.8 per cent. in 
passenger-miles and 25.1 per cent, ton-miles. 

The total amount of receipts for the year was 
38,219,272 yen, the expenses being 18,833,217 yen, 
leaving a balance of profit of 19,386,055 yen. Com- 
pared with the previous year the amount received 
shows an increase of 20.6 per cent., the expenses an 
increase of 6 per cent., and the profits an increase of 
39.1 per cent. 








**THE TimBER TRADES’ JOURNAL.” —The twenty-eighth 
annual special issue of the Zimber Trades’ Journal has 
just been published, and proves to be a mine of interesting 
matter. The issue contains 185 pages of reading matter 
in addition to many pages of advertisements. The first 
article deals with the growth of the timber industry during 
the past century, and we note that for many years imports 
were subject to very burdensome duties, amounting at 
one time to no less than 20/. 15s. 8d. per long 100 of deals. 
Other articles describe the works of some of the more im- 
portant sawmill engineers, and the yards of some of the 
principal importers, whilst a special commissioner con- 
tributes a detailed account of the timber trade of the 
River Thames. 





Iron AND Street Institute.—The annual meeting of 
the Iron and Steel Institute will take place on May 8 
and 9 at the Institution of Civil Engineers, Great — 
street, Westminster. As a tribute of respect to the 
memory of the late Queen, the annual dinner will not 
be held this year. The President-elect is Mr. William 
Whitwell, and the recipient of the Bessemer Gold Medal 
is Mr, J. E. Stead. Thirteen papers are expected to be 
submitted to the wy E 1. ‘On the Properties of 
Steel Castings,” by Professor J, O. Arnold (Sheffield). 
2. ‘*On the Physical Properties of Steel,” by Mr. 
J. A. Brinel! (Fagersta, Sweden). 3. ‘‘On the Heat of 
Formation of Carbides and Silicides of Iron,” by Mr. E. D. 
Campbell (Ann Arbor, Michigan). 4. ‘‘On the Use of 
Hydraulic Power in the Manufacture of Iron and Steel,” 
by Mr. R. M. Daelen (Diisseldorf). 5. ‘* On British and 
American Rolli Mill Practice,” by Mr. William 
Garrett (Cleveland, Ohio). 6. 
Furnace Gas,” by Mr. A. Greiner, Member of Council 
seen 7. ‘On a Water-Cooled Blast- 


Belgium). f 
urnace Bosh, Mr. Axel Sahlin (Millom). 8. ‘‘On 


*“On Dust in Blast- |X 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. e metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 








Iron for the Acid Steel Processes,” by Mr. Axel 
Sahlin (Millom). 9. ‘‘On Crystals of Carbo-Silicide of 
ese and Iron from a Blast-Furnace Burden,” by 
Mr. J. E. Stead (Middlesbrough). 10. ‘‘On the Effect 
of Copper in Steel Rails and Plates,” by Mr. J. E. 
Stead and Mr. John Evans (Middlesbrough). 11. “On 


of the Barrow Hematite Steel Company, Limited,” by 

r. J. M. While (Barrow-in-Furness). 12. “‘On the 
Measurement of Young’s Modulus for Iron Rods by 
Tension and by Bending,” by Mr. H. E. Wimperis, 
B.A., Wh.Sc. (Elswick Works, Newcastle-on-Tyne). 
13. “Note on a Medal Struck in Steel, presented to the 





b 
the Economical Bigaitoance of High Silicon in Pig 


the New Bessemer Shop and Heatirg Pits at the Works Institute by Mr. E J. Ljungberg,” by the Secretary. 
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INDUSTRIAL NOTES. 


Tue textile trades have had almost a monopoly of 
consideration in the labour world during the past 
week, The matters severally and jointly are of such 
importance that they deservesome special paragraphs in 
these ‘‘ Notes.” In the first place the negotiations be- 
tween employers and operatives in the cotton industries 
of Laneuies have arrived at a stage of public interest 
by the publication of statements by both parties. 
Indeed, the employers’ statement was issued several 
days before that of the operatives, the latter being, 
in fact, a reply to, ora criticism of, the former. Those 
negotiations have been going on for two years by the 
representatives of the parties concerned in connection 
with the Joint Committee. The object has been to 
establish a permanent Board of Conciliation to super- 
sede the Joint Committee. Both parties seem to have 
been agreed as to the object, but there were diver- 
encies as to the basis, and as to the means. References 
ome been made in these columns to the negotiations 
from time to time, when they have been of a public 
character, their nature and object being such as to 
render them of interest to the public generally. The 
desire has been to devise a scheme based upon, or 
as an addendum to, what is known as the Brook- 
lands agreement, for the regulation of wages in the 
cotton spinning industry in accordance with the state 
of trade. In popular language, the scheme resembles 
the sliding scale arrangement in the iron and steel 
trades, adapted to the requirements of the cotton in- 
dustry. Of course, the methods would differ widely, 
and, indeed, the basis also, as the rates of wages could 
not well be based on a selling price, as in iron, steel, and 
coal, The suggested basis was a ‘‘net margin” after 
allowing for cost, expenses, depreciation, &c. Dif- 
ferences arose as to the details of this proposed basis ; 
the operatives contended that employers required too 
much, the employers that the operatives proposed too 
little. Then the employers proposed the formation of 
a Conciliation Board, consisting of an equal number 
of representatives of both parties, with equal rights 
as to the employment of experts and otherwise, 
all differences to be settled by umpires agreed upon 
beforehand. The employers further suggested that 
the question of net margin should be settled by experts 
chosen by both parties. 

The reply of the operatives is mainly directed to 
the margin of profit. This, therefore, seems to be 
the crux of the whole question. The employers 
ea to allow 23 per cent. depreciation on 

uildings and motive power, and 74 per cent. on 
boilers and machinery, such rates to be taken 
annually on the diminishing values. The operatives 
suggested an all-round 5 per cent. depreciation on the 
original value of the mill. It would seem from the 
operatives’ statement that their ‘‘ suggested amount 
of depreciation was accepted.” On the question of 
value of the mills, there was, it appears, some 
difference of opinion, but ultimately ‘‘ 25s. per spindle 
was accepted by the employers as representing the 
original cost per spindle.” Differences then arose as 
to the age of spindles to be valued for depreciation ; 
the operatives suggested that the rates of depreciation 
should be: One year old, one spindle, less deprecia- 
tion, 23s, 9d.; two spindles at eeven years old, 
32s, 6d. four spindles at twelve years old, 40s.; six 
spindles at seventeen years old, 193. 6d.; the value 
of the whole thirteen spindles to be 5/. 15s. 9d. This 
would give a value per spindle of 8s. 11d.; working 
capital would be 3s. 6d., total 12s. 5d., on which in- 
terest was to be paid. The employers declined this rate. 
Then came the question of the rate per pound of cotton, 
and the amount thereon, to give a full: margin of 
profit of 5 per cent. on all invested capital. A 
difference arose as to the year to be taken as a basis 
of wages. The employers suggested 1898 ; the opera- 
tives contended for 1901. The question was debated, 
but no decision was arrived at on this point. As to the 
average weight of yarn turned off per spindle, there 
was a difference of opinion, but the operatives’ repre- 
sentatives say that no ‘‘ cooking” is here possible, 
and therefore they will abide by the actual production 
at the mill. The differences of opinion may be im- 
portant to the parties concerned, but they are of a 
technical character. That they are not insuperable 
will appear from the closing sentences of the opera- 
tives’ reply. They say that the experience gained in 
the negotiations has confirmed the view ‘that it 
would be a splendid arrangement for all concerned if 
an automatic system of regulating the rise and fall of 
wages could be devised.” Further, ‘the discussions 
have also satisfied us that the doing of this is far 
from impossible, always providing that both sides 
approach the subject free from any desire to get the 
better of the other.” It is probable that a modus vivendi 
will be found, and that the two years’ negotiations 
will not be lost, but will bear fruit abundantly. 





The Home Secretary, Mr. Ritchie, has introduced 
two Bills to amend and consolidate the Factory and 
Workshops Acts, In this respect he is following the 


Classes Act for London, an important Act which he 
carried through Parliament successfully. The pro- 
sal is that the amending Bill and the Consolidation 
ill shall be referred to the Grand Committee, and 
then, when all the amendments have been agreed to, 
that the two Bills shall be referred to the draftsman 
to be incorporated, after which the Bill as a whole 
shall be reported to the House, and taken at the 
report stage as one measure. It might be thought by 
some that there is a danger in referring two Bills so 
carried to the draftsman to be incorporated, but those 
who have had experience in these matters know that 
the official so selected will follow the Committee in 
the minutest particulars. His own reputation, that 
of the Government, and of the Committee, will be at 
stake, and therefore the House may rely, and it does 
rely, upon the integrity of the Bill as amended. Mr. 
Ritchie explained that some proposals in the Bill of 
last year are omitted. Some of them were not of 
reat importance, and they caused misapprehension. 
The two-shift clause is also omitted. The clauses as 
to overtime and meal times are modified ; the one 
dealing with overtime in certain trades is omitted ; in 
the other the order of the Secretary of State is to be 
substituted, instead of restrictions and exemptions in 
the schedules. As regards laundries, they are brought 
within the scope of the Acts, instead of being subject 
to the orders of the Home Office. One very important 
addition is made : the laundries worked as charitable 
institutions are no longer to be exempted. This Bill 
will probably be passed this Session. 





The position of the engineering trades throughout 
Lanesthice is not much changed. The complaint is 
that there is a tendency to quietening down as regards 
new work coming forward in many branches, but this 
does not apply to all sections. Generally activity is 
fairly well maintained, and in some special branches 
there is quite a pressure of orders; this is especially 
so in the locomotive department, in the electrical, 
war material, ordnance, and other branches. _Boiler- 
makers also have experienced extended inquiries, but 
in this branch, it is said, orders have to be competed 
for at low-cut prices. There is no revival as yet in 
the textile machine making industries, the position 
altogether being unsatisfactory. In the iron trade 
business is still very slow, consumers only giving orders 
to cover present requirements. There seems to have 
been a tendency to stiffen up a little in quotations for 
ig iron, but it is said that this is rather due to 
essened production than to an increase of orders. In 
finished iron there has been an easing down in prices, 
though not in quoted rates. There have been more in- 
quiries for steel, but no advance in price. Nut and 
bolt makers report a slow demand, but no change in 
the basis rates. The position on the whole denotes a 
waiting policy rather than definite slackness in trade. 





In the Wolverhampton district there is little change 
to be recorded in the finished iron trade. More 
activity has been manifest in orders for home consump- 
tion, but they are mostly for early delivery, as though 
buyers hesitated to commit themselves to future sup- 
"eon List firms are, it is said, well engaged in the 

etter classes of material, and they hold out no hope 

of any reduction on the present basis. Unmarked 
bars have been only in moderate request. In the gal- 
vanised and common sheet branches extreme dulness 
prevails. Fine strip, gas strip, rail, rod and rivet iron 
have been in good request. Steel has been in better 
demand, and prices have been firmer. In the engi- 
neering and cognate industries, and also in the more 
ooneeal iron and steel-using industries, there is but 
little change. “Only in very few is there any real de- 
pression. Slackening down is reported in some, but 
on the whole employment is fairly good in most of the 
more important branches. 





Tn the Birmingham district a better tone has been 
manifest in the iron and steel trades. Pig iron has 
been somewhat firmer, and some good contracts are 
reported to have been placed. Business in bar iron 
has been quiet. The prices of marked bars are officially 
quoted at the standard rates, but for unmarked bars a 
reduction is announced. The sheet trade generally 
is reported to be in a depressed state. The reduction 
of ironworkers’ wages by 10 per cent. will probably 
have the effect of stimulating trade to some extent, 
but to what extent is not yet visible. The engineering 
and allied industries continue in much the same con- 
dition. The tendency is towards a quietening down, 
but no further slackening of employment is noticeable 
at present to any serious extent. The other iron, 
steel, and other metal-using industries vary some- 
what. Ina few branches slackness is manifest, in two 
or three trade may be said to be bad; but, on the 
whole, there is nothing serious to report as yet. 





Last week the ironworkers’ wages in connection with 
the North of England Manufactured Iron Trade Con- 
ciliation Board were reduced 74 per cent., in accord- 


net average selling price of iron in the selected firms 
was 7/. 10s. 9d., as compared with 8/, 5s. 2d. in the 
two previous months—a reduction of 14s. 5d. per ton. 
This is the first reduction in wages experienced since 
1898, at the same period of the year; it is also the 
largest reduction which has ever taken place at one 
time since the formation of the present scale in 1889. 
The production of manufactured iron during the last 
two months covered by the returns was less by 2000 
tons than in the previous two months—November and 
December, 1900 





The Midland Wages Board also met last week, when 
the accountant’s ascertainment of the net average sell- 
ing price in the selected firms was announced. The 
ir. Ear in selling prices resulted in a reduction of 
10 per cent. in puddlers’ wages, with a corresponding 
reduction in the wages of men engaged in other opera- 
tions. The downward grade in the Midlands is more 
manifest than in the North of England ; but there are 
local reasons for the difference, and there is an under- 
standing as to certain ratios as between the scales or 
rates of the two boards. What effect those reductions 
will have upon the iron and steel trades remains to be 
seen ; a reduction in prices alone can stimulate trade. 





A strike of fitters in the employment of Sir W. G. 
Armstrong, Whitworth, and Co. took place at Ports- 
mouth last week. The men were engaged on the 
armaments of the cruisers Cressy and ahah. The 
fitters demanded an advance of 2s. per week of 53 
hours; the company offered 2s. per week rise, but 
required the men to work 54 hours per week. The 
dispute, therefore, is really over the question of an 
hour per week. It is said that other engineering 
firms carrying on work at Portsmouth have conceded 
the terms asked for, including Messrs. Hawthorne, 
Leslie, and Co. ; Messrs. Maudslay, Son, and Field ; 
and Messrs. Earle and Co. About fifty fitters left 
work, but it is said that the Amalgamated Society of 
Engineers does not support the men’s actions. As 
all the operations on board the vessels are at a stand- 
still, the representatives of the firm consulted the 
heads of the company at Newcastle, so that possibly 
some arrangement will be made and work resumed. 


A strike of some 2000 men employed at the Malleable 
Iron Works, Stockton-on-Tees, took place last week. 
The dispute arose over a claim by ten boiler firemen for 
an advance of 4s. per week in wages. Their fellow- 
workers, and the members of the National Amalga- 
mated Society of Boilermen, came out in support of 
the claim. 





There was a strike of about 3000 men employed at 
the Fairfield shipbuilding yards on the Clyde last 
week against the introduction of some new shipyard 
rules. Negotiations were, however, at once entered 
into with the view of arranging a settlement, but so 
far nothing has been effected, 





The strike of labourers at the Stanton Iron Com- 
pany’s Works was so far arranged that the men were 
to resume work on Monday.last. The men were sup- 

orted by the Gasworkers’ and General Labourers’ 

nion. The firm agreed to submit the matters in dis- 
pute to arbitration. To this the union agreed, and 
the men consented to resume work. 





The strike of some 800 men employed at the cement 
works on the Medway ended last week, practically on 
the employers’ terms; but some concessions were 
made at certain works. It is said, however, that 
several weeks will elapse ere all the men again find 
employment. This is another instance of a hast 
strike, without due consideration. The men are wea 
as regards organisation, and they do not seem to have 
had leaders to gauge the situation. Men sometimes 
have to submit to a reduction in wages, as well as 
employers submit to an advance; circumstances often 
decide these matters. 





At a conference of the North-Eastern Railwaymen, 
held at Darlington, it was decided, so it is reported, 
that the men should take a ballot on the question of 
action respecting the alleged refusal of the general 
manager to receive a deputation on the demand for a 
general advance of 10 per cent. in wages. The reply, 
it is stated, of the manager was to the effect that, 
instead of granting any advance at present, the com- 
pany was ecntemplating a reduction. This sounds 
ominous. The men on the North-Eastern seem restless 
—they always ask for more. 





The cotton operatives seem inclined to take action 
at once as to closing mills at 12 instead of 1 o’clock on 
Saturdays. At a meeting held in Manchester of dele- 
gates from all districts, it was resolved to ballot some 
200,000 operatives on the question. 


The Gasworkers Union celebrated the twelfth 








ance with the scale there in operation. The ascertain- 
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at certain places and proceeded to the park accom- 
panied by bands and banners, where they were ad- 
dressed from two platforms by several well-known 
labour leaders and others. 





The municipal employés of the Metropolis are 
arranging for a great demonstration in June; one 
object of which is to unite all the workers in a con- 
certed demand for a minimum wage of 30s. per man 
per week, leaving the higher grades to such variations 
towards a maximum as may be desirable or possible. 
It is rather a big order for the class of work some of 
the men do, especially considering the way some of 
them do it. One might feel amused at the of 
some of the London street sweepers, if the reflection 
did not come that the ratepayers pay the piper for 
so slow a tune. 
sudden end. A fair day’s pay for a fair day’s work— 
certainly. But a fair day’s work for a fair day’s wage, 
also, as a matter of simple justice. 





A strike of miners at the Wearmouth Colliery, 
Sunderland, is threatened. Some 1500 men handed 
in their notices on Saturday last to cease work at the 
end of a fortnight, because ten of the men still refuse 
to join the Durham Miners’ Association. If these 
ten independents refuse to enrol themselves within 
the fortnight, a strike seems inevitable. It appears 
that the management are not inclined to interfere in 
the dispute. It will be deplorable if the men come 
out. Such action on the part of workers is on a par 
with that of employers when the latter refuse to 
employ union men. It is regrettable that some trade 
unionists do not see this. 

The Scottish Miners’ Association, at a conference 
held in Glasgow on Friday, March 29, decided to 
adhere to the decision to work only five days per week 
from April 6. But it appears that the Fifeshire miners 
are disinclined to face a strike—what, then, will follow? 
If employers enforce short time, the workers complain. 
But aon time will come soon enough, too soon for 
both parties. 





The development of Socialism has been attended by 
singular results in many instances ; it seems destined 
to initiate newer and even sadder results. We hear a 
good deal about the solidarity of labour—of inter- 
national brotherhood by federation, &c. A curious 
episode has just occurred in the French Chamber of 
Deputies, which is worthy of attention. By a narrow 
majority, it is true, of 216 to 194, urgency was voted 
for a Bill tabled by M. Charles Bernard, a Nationalist 
deputy, to lay a special tax on employers of foreign 
workmen of 8s. per montia for every foreigner em- 

loyed. This is not the first time that proposals have 
bean made to tax foreign labour in France, but the 
demand has been met that such a tax would be con- 
trary to the Treaties of Commerce. M. C. Bernard 
now artfully shifts the tax from the workman employed 
to the employer, but the result would be the same. 
If France can do nothing better for labour than this, 
her contribution to the solution of labour problems 
will be mischievous rather than good. The proposal 
itself is ridiculously stupid, but that urgency should 
be voted for it in the French Chamber is serious, even 
if nothing should come of it, and of course nothing 
will. The deputy will gain cheap fame for a season, 
like other foolish persons, nothing more. 

The dispute of the enginemen in the Lancashire 
coalfields has eventuated in a strike. Themen lodged 
their notices at the close of the week ending March 23, 
to terminate on the 30th. The demand is for an eight- 
hours’ day. The Miners’ Union, at a conference held 
on Saturday last agreed to rig ge the enginemen, 
the latter agreeing to support the miners in similar 
action. It appears that some 25,000 men will be idle 
over this dispute. 

For the most part the strike at Marseilles has ended. 
The engineers, boilermakers, and others have resumed 
work. Some of the ringleaders have been sentenced 
to imprisonment, one an ex-councillor to three 
months, another to one month. The losses to the 
town have been great, and many persons have been 
injured in the affrays that have taken piace. 





Whether the recent strikes in France, and else- 
where .on the Continent, are merely the; result of 
industrial discontent, or of political restlessness, it 
is scarcely possible to decide. Perhaps both have 
contributed to the unrest of the last few months. 
Certain it is that causes are at work which find a 

y response in the breasts of workmen if labour is 
invoked by the leaders, or wirepullers, as the case 
may be. As a rule, the strikes have been failures, 
in the coal trades, the textile industries, shipping and 
dock labour, and other industries. So far the action 


of Ministers and Deputies has not accomplished what 
they desired, or what they sought. What the disputes 
have done is to cause some discontent with the Govern- 





Then one’s amusement comes toa] pb 





ment, right or wrong. In some cases, perhaps, this 
was what was aimed at, and in this there has been 
at least some success. 





THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society, held by invi- 
tation of Professors Callendar and Ramsay in University 
Co March 22, Professor S. P. Thompson, President, 
in the chair, a paper ‘‘On the Expansion of Silica,” was 
read by Professor Callendar. The extreme smallness of 
the therma! expansion of silica (fused quartz) renders the 
determination of its coefficient of expansion more difficult 
than is the case with many substances. The author has 
made experiments upon a rod of pure silica 40 centi- 
metres long and 1 millimetre in diameter. This rod 
was enclosed in a platinum tube about 3 millimetres in 
diameter, which could be raised to various temperatures 

y the of a suitable electric current. Both the 
rod and the tube were firmly fixed at one end, and the 
positions of the other ends were accurately observed by 
& micrometer microscope age ye to a thousandth of a 
millimetre. The —- of the tube, in conjunction 
with a knowledge of its coefficient of expansion, served 
as a means of determining the temperature of the tube, 
and therefore of the rod. The increase in length, the 
original length, and the range of temperature of the 
silica being known, the coefficient of expansion can be at 
once calculated. In some | eet a experiments the 
author has investigated the distribution of temperature 
along a heated platinum rod subjected to cooling at the 
ends. These experiments prove that the error due to end 
effect, in the case of the silica rod, can be neglected. 

The expansion of silica up to 1000 deg. Cent. is regular 
and is about one-seventeenth that of platinum. Between 
1000 deg. and 1400 deg. Cent. silica expands more quickly 
than below 1000 deg. Cent., and if left at any tempera- 
ture for a considerable time continues to slowly increase 
inlength. If acurve be plotted, having temperatures as 
abscissee and increases in length as ordinates, a straight 
line will represent the expansion of silica up to 1000 deg. 
Cent. Above 1000 deg. Cent. the curve bends upwards, 
and upon cooling it returns along a path above the ascend- 
ing curve so that the final length of the bar is greater 
than the original length when the lower temperature is 
reached. The determination of the coefticient of expan- 
sion at these high temperatures was made by means of a 
variable zero, that is by using for the length of the rod 
that obtained by suddenly cooling from the higher to 
the lower temperature. At 1400 deg. Cent. the properties 
of silica alter, and the oy eg is replaced by a con- 
traction. On cooling from above 1400 deg. Cent. 
to ordinary temperatures there is first an expansion and 
then a contraction. This ey was illustrated 
by Professor Callendar, the sm: oe in length of 
the rod being magnified by a lever and shown upon a 
screen by an optical arrangement. The critical point at 
which contraction occurs on heating has been found by 
Le Chatelier at about 800 deg. Cent. His experiments 
were made by a differential method, using porcelain as a 
standard substance. As the expansion of porcelain is un- 
certain, the author thinks it probable that the effect 
noticed may be due to irregularities in the expansion of 
porcelain rather than in that of silica. 

Mr. Boys expressed his interest in the experiments, 
and asked if the small coefficient of expansion of slate 
had ever been measured. The small expansion of silica 
would make it a useful suspension for pendulums on 
account of the small compensation necessary. Its perfect 
elastic properties might be made use of in hair springs for 
chronometers. 

Professor Threlfall said that he had tried to measure 
the expansion of silica between 0 deg. and 70 deg. Cent. 
by weighing-rods in distilled water, but the method was 
not accurate. He had made experiments similar in prin- 
ciple to the authors, — temperatures from 0 deg. to 
100deg. Cent. The devitrification of silica is troublesome, 
and he thought that the rate of devitrification in presence 
of air increased with the temperature. 

Dr, Donnan thought that the irregularities in the 
expansion of silica pointed to a complex composition. 

r. Porter (Eton) asked if the effect of fused quartz 
on polarised light had been investigated, and if this 
effect altered after heating to 1400 deg. cent. 

Mr. Boys said quartz rods formed by fusion depolarised 


light. 

*The Chairman said that he had noticed the effect 
spoken of by Mr. Boys due to strain, but he had been 
unable to detect any rotatory power. 

Professor Callendar, in reply to Mr. Lupton, said that 
the expansion of quartz crystals was much larger than 
that of fused silica. 

The spectroscopic apparatus of University College was 
then exhibited by Dr. Baly. 

The Society then adjourned until April 26, 1901. 





THE HUNSLET RAILWAY. 

A MEETING of Students of the Institution of Civil En- 
gineers was held on beg Sap the 22nd ult., Mr, 
A. C, Hurtzig, M. Inst. C.E., in the chair, when a al 
on “‘The Hunslet Railway and Bridge over the River 
Aire,” was read by Mr. O. L. McDermott, Stud. Inst, C.E. 

The following is an abstract of the paper : 

The course of the Hunslet Railway, commencing at 
Beeston Junction, on the Great Northern Railway, and 
terminating in a goods yard at South Accommodation- 

, is described ; and a brief account of the twenty-one 
bridges, and of the goods yards and warehouse on the 
line, is given. The author then proceeds to give a more 
detailed description of the bridge over the River Aire, 
stating first the reasons for its being so constructed as to 
be easily convertible into a swing-bridge if necessary. 


The masonry work in the pier and abutments is described, 
and the possibility of computing accurately the stresses 
in girders of the form employed is considered. The 
moments due to various dispositions of the live load, and 
also those which occur when the bridge is swung open, 
are illustrated by means of a bending-moment diagram, 
and the maximum stresses in the different members are 
mentioned. 3 : : 

The main girders are then described in detail, with 
the help of diagrams of the booms, and of the connections 
of the web, which is open-work throughout, except where 
a trough-shaped web is used, at the south end, to carry 
the counterbalancing kentledge. The cross-girders and 
rail-bearers, and the method by which the longitudinal 
sleepers are carried in a trough formed by the side 
— of the raised floor, are described. The diagonal 

racing between the cross-girders, and also the overhead 
wind.-bracing are illustrated by means of diagrams. 

The bearings on the abutments are hinged and also 
on rollers, to permit of expansion and contraction. That 
on the pier is hinged but fixed laterally. The values of 
the maximum loads on the supports are given. 

The method of building out the girders over the 
river is described and illustrated by photographs taken 
at various stages during the construction. At the Board 
of Trade inspection of the bridge the deflections obtained 
under the maximum | were very satisfactory. The 
paper concludes with a brief description of the changes 
necessary to convert the bridge into a swing-bridge. 

A discussion followed, in which Messrs. H. W. Fitz- 
Simons, L. R. Rugg. C. A. Colyer, and H. E. Wimperis, 
B.A., Stud. Inst. C.E., took part. 





Royat InstituT1IoN.—The following are the lecture 
Saige eg at the Royal Institution, after Easter; 
Dr. Allan Macfadyen, six lectures on Cellular Physio- 
logy, with special reference to the Enzymes and Fer. 
ments ; Professor William Knight, two lectures on the 
Philosophical Undertones of Modern Poetry (the Tyn- 
dall Lectures); Mr. Roger Fry, two lectures on Natural- 
ism in Italian Painting; Sir Alex. Campbell Mackenzie, 
three lectures on Arthur Sullivan (with vocal and 
instrumental illustrations) ; Professor Dewar, three 
lectures on the Chemistry of Carbon; Professor W. M. 
Flinders Petrie, three lectures on the Rise of Civilisation 
in Egypt ; Professor J. B. Farmer, two lectures on the 
Biological Characters of Epiphytic Plants; Mr. J. Y. 
Buchanan, three lectures on Climate: its Causes and 
Effects. The Friday evening meetings will be resumed 
on April 19, when a discourse will be delivered by Pro. 
fessor J. J. Thomson on the existence of Bodies Smaller 
than Atoms. Succeeding discourses will «agg, Mag 

iven by Dr. Hans Gadow, Mr. Charles Mercier, Pro- 
eae Jagadis Chunder Bose, Mr. Richard T. Glaze- 
brook, Mr. A. Henry Savage Landor, Earl Percy, 
M.P., and other gentlemen. 

Moprrn Stree, Guns AND S#HELLS.—A lecture was 
given in the reading-room, Wortley, on Thursday even- 
ing, March 21, in aid of the Soldiers’ and Sailors’ Widows 
and Orphans Fund, by Mr. Thomas Andrews, F.R.S., on 
‘* Modern Steel Guns and Shells.” The chair was taken 
by Mr. C. J. E. Broughton. Letters regretting inability 
to attend were received from the Duke of Norfolk, the 
Earl of Wharnceliffe, Sir Frederick Thorpe Mappin, 
Bart., M.P., Colonel Neville, J.P., Sir Henry Stephen- 
son, Colonel Spencer Stanhope, C.B., Sir Charles Howard 
Vincent, C.B., M.P., Alderman G. Franklin, J.P., 
Alderman Samuel Roberts, M.A., J.P., who, together 
with others unable to attend, kindly sent contributions 
in aid of the collection. The lecturer reviewed the 
gradual development of artillery up to the present time, 
and he described, by means of numerous lantern illustra- 
tions, the construction of the most recent types of large 
steel guns, such as heavy naval siege guns, position guns, 
field artillery, pom-poms, &c. Demonstrations were 
given of the crystalline structure of the steel most suitable 
for making steel guns and projectiles. The rifling of gun 
tubes was then considered, and the relative effects of 
uniform twist and parabolic twist on the velocity of the 

rojectile was also described, and diagrams were exhi- 
Bited showing the position of maximum stress in the gun- 
tube during the discharge of a projectile. The subject of 
the relative explosive force of gunpowder and cordite was 
afterwards treated by thelecturer. The difficult problem 
of the erosion of steel tap under explosive stress next 
received attention, and the lecture was copiously illus- 
trated by actual specimens of eroded steel guns, from 
11-in. to 4.7-in. guns, which had been fired under known 
conditions. The lecturer subsequently explained the 
nature of the disintegration of steel shells when fired 
against armour plates, and the disruptive effects of explo- 
sives in closed steel cylinders were also illustrated. 
Samples were shown of old cannon balls made at the 
Wortley Iron Works, near Sheffield, about 260 years ago, 
which form a remarkable contrast to the recent steel 
shells, specimens of which were exhibited, ranging in size 
from about 500-lb. shells down to the recent small Pom- 

m shell. Steel projectiles were also exhibited which 
Pad penetrated without fracture through various thick- 
nesses of steel armour plates. Some fine illustrations 
were given of the effects produced by projectiles on 
hardened steel armour plates, in which the a 
resisting powers of the plates were demonstrated. The 
effects produced by capped steel shells when used against 
armour plates were also referred to. The lecturer drew 
attention to the various kinds of gas checks now in use. 
A fine specimen of the latest type of 6-in. hardened steel 
armour forming part of the armament of one of his 
Majesty’s hattleships, was also exhibited. The lecture 
was largely attended, and after a hearty vote of thanks 
had been to the lecturer and chairman, a sum of 





341. 63. was collected for the object mentioned above. 
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BALANCING ENGINES. 


On the Balancing of the Reciprocating Parts 0) Engines, 
including the Effect of the Connecting-Rod.* 

By Professor W. E. Datsy, M.A., B.Sc., Associate. 
At the spring meeting of the Institution in 1899, I had 
the honour to communicate a paper, giving a direct and 
simple method of balancing engines, assuming that the 
reciprocati rts moved with simple harmonic motion. 
The metho ke; nded partly upon computation, pony 
upon drawing, the computation bei: facilitated y the 
use of certain schedules, arranged so that the work could 
be done in an orderly fashion. It will be remembered 
that, coneiciering & revolving system of masses, the funda- 
mental idea of the method was the fixing of one point on 
the axis of revolution, and the consideration of the actions 
of all the centrifugal forces with respect to it, each force 
giving rise to an equal, and parallel force, acting on the 
int, and to a couple. The forces at the point all lie 
in a plane, at right angles to the axis of revolution, which 
lane was materiali into a sheet, or drawing board, 
get to, and revolving witb, the shaft, and called a re- 
ference plane; and it wasin this plane that the forces 
and the axes of the couples were supposed to be combined 











Schlick, in his interesting paper of last spring. The 


degree to which it approximates to the acceleration 
is examined in Article 3. The error is small, and its 
effect is, probably, very much less than the effects of the 
unbalanced auxiliary engines, or of a a agg even 
slightly out of balance. The essential feature of this 
paper is the merging of the simple geometrical ideas of 
my first paper into an analytical method, by means of 
which the possibilities of balancing any particular engine, 
or the estimation of the un ced forces and couples, 
due to a given arrangement, may be investigated, includ- 
ing the effect of the connecting-rod, without the use of 
trigonometry. In fact, the tentative methods of trigono- 
metry are replaced by the more direct methods’ of 
algebra. This all comes of the way used to specify the 
direction of the sides of the conditioning polygons. 
Instead of defining the direction of a line by the angle 
6, which it makes with an initial line, the rec 
co-ordinates of two points are used to specify the direc- 
tion, one point being at the origin, in the way explained 
in Article 8. The lines forming the sides of the polygons 
are, in fact, treated as vectors by an analytical process. 
The result of applying this method to fix direction is to 
considerably simplify the analytical treatment of the 
balancing problem in every particular case. Incidentally, 
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into closed polygons. The properties of these closed 
polygons conditioned the balancing. The same method 
was extended to a system of masses reciprocating with 
simple harmonic motion, and that the problem of balanc- 
ing an engine really consisted of two parts, the first 
being concerned with ym ige | the reciprocating masses 
amongst themselves, fixing thereby the crank eugess 
the second, with the determination of the proper balance 
weights for the crankshaft, to suit the crank angles and 
cylinder pitches, fixed by the solution of the first part 
of the problem. Certain rules were also given with 
respect to the selection of the data in any proposed 
problem, (ENGINEERING, vol. Ixvii., pages 530 and 561.) 

The present paper is wholly concerned with balancing 
reciprocating masses amongst themselves, taking into 
account the variation of the simple harmonic motion 
caused by the connecting-rods. Briefly, it is shown, in 
Articles 5 to 7, that the balancing is conditioned now by 
four polygons, two force and two couple polygons, this 
being established by using the approximate expression 
(2), Article 2, for the acceleration of the crosshead masses. 

his expression has been used by Mr. Mallock, by Mr. 
Mark Robinson, and Captain Sankey ; it is the basis of 
Mr. Macfarlane Gray’s accelerity diagram ; it has been 
by M. Normand, and, more recently, by Herr 


* Paper 





read before the Institution of Naval Architects, 











I have elaborated the question of data, and have shown 
what conditions operate to limit the free selection of the 
fixable quantities, in Articles 12 to14. After establish- 
ing the general method, it has been applied to several 
actual examples. including the case of partial balancing, 
given in Herr Schlick’s paper (ENGINEERING, vol. Ixix., 

ges 472 and 531). The solution for the balancing cf a 
a-emale engine completely is given in Article 19, and 
though it cannot be applied practically, it is used, in Arti- 
cles 23 and 24, to obtain new solutions, with respect to the 
balancing of five and six crank engines, which solutions 
are shown to satisfy four more conditions in Article 25. 
The latter part of the paper is devoted to the estima- 
tion and computation of errors in certain typical cases. 

Dr, W. E. Sumpner, Principal of the Municipal Tech- 
nical School, Birmingham, has taken much trouble in 
revising the proofs, and, while thanking him, I should 
like to acknowledge the help I have gained from his 
criticism and suggestions. 


2. ANALYTICAL EXPRESSION FOR THE ACORLERATION OF 
THE Piston, INCLUDING THE EFFECT OF THE CoN- 
NECTING-Rop. 

Let 6 be the variable angle between a fixed line of re- 
ference O Z (Fig. 1), the centre line of the engine, say, 
and a line of reference O X;, drawn in the revolving re- 


may be looked a in fact, as a crank disc, on which 
the lines O, P and O, X, are scribed. 

Let a be the constant angle between the direction of 
the crank O, P and the line of reference O, X;; ¢, the 
angle between the connecting-rod and O, Z; r, the crank 

ius ; J, the length of the —— 

The distance x of the crosshead B from the origin O is 
given by the expression, ‘ 

r cos (@ + a) + 2 cos 9. 
But, since 
rsin (@ + a) = Jain 9, 


cos @ = n/1- 7 sin? (0 +, roams | 
72 
20 
008 @ = 14+ 7 {cos 2 (6+ a) — 1}. 
42 
Therefore, 
x = 7.008 (0 + a) +" 008 2(0 + a) + 
r2 


(¢- 5) ea aa 


Differentiating twice, with respect to the time, and 
considering the angular velocity, @ = w, of the crank to be 
sensibly constant, the acceleration of B is 


da _ r? 6 
aaer Teme ta “3 7008 3 (0 + a), 


Tet M be the mass reciprocated by the point B, then 
the instantaneous value of the unbalanced force, acting 
on the engine frame in the line of stroke, which is equal 
and opposite to the force required for M’s acceleration, 
is given by 


Mw’ {cos (6 + «) + 008 2 (6 +a) os (2) 





.*. cos @ = 1 - sin? (9 + a), approximately ; 


3. ON THE ERROR INVOLVED BY THE APPROXIMATION, 


It will be observed that the approximate formule (1) 
and (2) of Article 2 depend upon the extraction of the 
square root of the expression giving cos ?, by the 
Binomial Theorem, to two terms only, it being tacitly 
concluded that the remaining terms in the expansion 
may be neglected, without involving serious error. How 
surprisingly small the error is may be seen by comparing 
the real acceleration for a few crank positions, with the 
acceleration calculated by the approximate formula (2), 
Differentiating the true expression for the displacement 
x twice, with respect to the time, the true value of the 
acceleration is given by 


rl? cos 2 (9 + a) + rain‘ (0 + a)) 
{2 —risint(@tayji  f ®) 


‘The values calculated by this formula are compared 
with the approximate values calculated b: icc ay (2) 
for 30 deg. intervals, in the following Table, for a 
three-and-a-half times the length of the crank. It will 
be noticed that when (@ + a) = 0 deg., or 180 deg., the 
values given by the formula (2) are exact, because sin 
(@ + a) = 0, and, therefore, the true expression reduces 
to the same form as the approximate one. 

The greatest percentage error in the Table is at 90 deg., 
and is of the order of 1 per cent. 


utr { 00s (0 + a) + 











Tase I. 
Approximate Accele- 
Crank Angle. | True Acceleration. ration. 
deg. 

0 + 1,286 + 1.286 
30 + 1.0148 + 1,009 
€0 + .8571 + .857 
90 — .2981 — .286 
120 — .6429 — 643 
150 — .7172 — .72%3 
180 — .714 — .714 
210 — .7172 — .723 
240 — .6429 — .643 
270 — .2981 — .286 
300 + .8571 + .3857 
830 + 1.0148 + 1.009 
360 + 1,286 + 1.286 





4. GRAPHICAL INTERPRETATION OF THE EXPRESSION (2), 
ARTICLE 2. 
The first term of this expression— 
Mw? r cos (6 + a), 

is equal to the projection O A (Fig. 1), on the line of 
stroke, of the centrifugal force, due to a mass M concen- 
trated at the crank radius. 

Multiply, and divide the second term by 4, giving 


M (2 @ (7) co3 2 (6 + a). 


This is equal to the pcieion O B, on the line of stroke, 
of the centrifugal force due to M, concentrated at a 


crank radius rotating twice as fast as the main crank. 


In this way the unbalanced force caused by the recipro- 
cation of M may be separated into a primary and a 
secondary part. 4 : 

The —— part is an the projection, on the line 
of stroke, of the centrifugal force, due to the reciprocating 
posed transferred to the crankpin. : 
part is the projection, on the line of 
stroke, of the centrifugal force, due to the reciprocating 
mass, supposed transferred to the crankpin of an imagi- 





ference plane, containing the crank C, P. The circle 


nary crank, 7 times the radius of the main crank, re- 
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volving in the same plane twice as fast as the main 
crank, 

The line of reference O X, (Fig. 1) revolves at the 
same speed as the crank; the angle a, therefore, remains 
constant. Similarly, the line of reference O X», revolves 
twice as fast as the main crank, and the angle 2a remains 
constant. 


5. Tue Errecr oy THe Primary AND SeconpaRy UN- 

BALANCED Forces wiTtH Respect TO A REFERENCE 
PLANE a FEET FROM THE PLANE OF REVOLUTION OF THE 
CRANK. 
Fig. 2 shows a crank, and the instantaneous relative 
o3ition of the imaginary crank causing the secondary 
orces. The effect of the two cranks, with reference 
to any chosen reference plane, is conveniently treated by 
supposing that there are two coincident reference planes : 
one belonging to the main crank, and revolving as though 
keyed to the shaft ; and one belonging to the secondary 
crank, and revolving twice as fast as the shaft. The two 
planes may be thought of as a pair of infinitely narrow 
fast and loose pulleys. These planes are shown separated 
in Fig. 2, for the sake of clearness. The principles of 
the method I explained in my previous paper may now 
be applied to the consideration of this double effect. Due 
to the mass M, at the main crank radius 7, whose an- 
gular velocity is w, there is ; 

(1) A force M w? r, equal and parallel to the centrifugal 
force due to M, shown by Oa, to scale, in No. 1 refer- 
ence plane ; 

(2) A couple, whose moment is M w? r a, represented 
by O A in No, 1 plane. p 

Due to the mass M, at the imaginary crank radius 


2 . 
ii’ whose angular velocity is 2 w, there is 


(lt) A force M w? r? / 7, equal and parallel to the centri- 
fugal force due to M, and shown by (), s, in plane No. 2. 

(2) A couple, whose moment is M w? r? a//, and shown 
by O; S, in plane No. 2. 


6. Errgect oF Mork THAN ONE CRANK ON THE SAME 
Snart. 


If there are several cranks on the same shaft, each will 
be accompanied by its imaginary fellow, and each crank 
will, therefore, give rise to a set of forces, and couples, in 
a given pair of coincident reference planes, similar to the 
set stated above. The angles between the set of imagi- 
nary cranks will remain constant, although the shaft is 
revolving twice as fastas the main crank ; in fact, they 
form an imaginary crankshaft, in which the angle be- 
tween any pair of the imaginary cranks is always double 
the angle between the corresponding pair of real cranks. 
If the effect of each crank is referred to one pair of refer- 
ence planes, as in Fig. 2, the whole effect will be repre- 
sented by the vector sums of the several forces and 
couples. The sum of the projections of the resultant 
force vectors on the line of stroke will give, at any instant, 
the value of the disturbing force ; and the sum of the 
projections of the resultant couple vectors, the value of 
the disturbing couple. Evidently the conditions that 
there shall be no force and couple are that the four 
o- shall separately close. For instance, if there were 
our cranks on the shaft, Fig. 2, and if it were possible to 
draw the closed polygons— 


OABC, Oabec;0,STU, 0, stu, 


the engine would be balanced both for primary and 
secondary forces and couples ; because, obviously, their 
s¢ veral projections on the line of stroke would be zero for 
all positions of the polygons—that is, for all values of 6. 


7. Tuk ConpiTIons OF BALANCE. 

The conditions of balance, to include the effect of the 
connecting-rod, are, therefore, completely stated thus. 
Choosing a pair of coincident reference planes anywhere 
along the shaft, 

(1) The primary force polygon must close. 

(2) The primary couple polygon must close. B 

(3) The secondary force polygon must close. . 

(4) The secondary couple polygon must close. 

8. ANALYTICAL REPRESENTATION OF A VECTOR 
QUANTITY, 

Take a pair of axes O X, O Y (Fig. 3). Let “ repre- 
sent a vector, whose magnitude is O V. The direction 
of the vector is determined by the two quantities x and 
vy, measured along O X, and parallel to O Y, respec- 
tively, having regard to the usual convention respecting 
signs. The end of y, remote from the X axis, fixes a 
point g. The line joining O to q defines the direction of 


the vector completely. 
There are an infinite number of pairs of values of x 


and y, being constant, which will define the same 


direction, and the choice of a pair depends upon the 
particular work in hand. If the direction is to be set out 
on a drawing, x and y should be chosen to bring q as far 
from O as ible, to insure accuracy. For purposes of 
analytical investigation, it is asually more convenient to 
choose that pair of values which make 


2+y2=1; 
n which case the vector is represented by 
OV (e#+iv); 


may be looked upon as a symbol of operation, directing 
that » is to be set out lel to the axis of Y, from the 
axis O X towards g. sidering the figure, it is evident 
that, assuming 


at +2 = 1, 
t follows that « = cos a, and that y = sin a ; also, if x = 0, 
then y = 1; and, if y= 0, x =1, since x* + y*% is, by 
hypothesis, always equal to unity. 





The magnitude of O V is always a positive quantity. 
Further, if, in the two vectors, O V (x + iy) and O, V; 
(a, + 1%), = x, then+ y = + y,; the eign of the y in 
— case being determined by the conditions of the pro- 

em. 


9. RELATION BETWEEN THE QUANTITIES DEFINING THE 
DIRECTIONS a AND 2 a, 

Let x and y (Fig. 4) define the direction O q, and 2, ¥; 
the direction O q,. The four quantities are connected by 
the condition that the angle X O q; is to be double the 
angle X Og. Since 

xO = 2 a, 

and : 

a, = cos 2a =cos’a — sin? a, 

m=e- YP; 
sm x and y are respectively the cos and sin of a ; simi- 
arly 

% = sin 2a = 2sin acosa; 

oe Hi = Vary. 

Therefore, if « and y define a direction a, (2° — y°), and 
2 x2 y are the pair of values of the quantities defining the 
direction 2a. These are, of course, to be measured along 
and parallel to O X and O Y respectively. 


10, APPLICATION TO THE BALANCING PROBLEM. 

The magnitude O V of a force vector of the kind con- 
sidered in Article 5, is of the form M w r, and of a 
couple vector M w?ra. Hence the side of a primary force 
polygon is represented by a vector of the form 

Mw? r(x + iy); 
the side of a primary couple polygon by 
Mo’ ra(x+ iy); 
the side of a secondary force polygon by 
Mw? ry) 5 - . 
5 T{(a2 - y)+i2zry}; 
and the side of a secondary couple polygon by 


M wird (at — 92) + 422 y}. 


Adding subscripts to distinguish the different cranks, 
the statement of the conditions B, Article 7, may now be 
transformed into 


w? r{ My (a, + ¢y)-+ Mo (a+ yo) + My (a3 + i43)}=0 
w? r{M, a (x, +7) + Me ag (x2 + i ye) + }=0 


we {Mi (2 — vs + 42a n) + » « }soe 


Se{MiaG@—witi2an+. . jo 

It is a property of the quantities of the kind considered 
that, in any one equation of the above type, all the quan- 
tities associated with the symbol i must of themselves 
form an expression equal to nothing; the remaining 
quantities forming a second expression, also equal to 
nothing. 


11. THe Ercut FunDAMENTAL Equations. 


Using the principle of the previous article, the equa- 
tions of Group C become, w, 7, and / cancelling out 





Pri- 5 

mary | {M, xr +Mpe a +} =0| (1) 
forces (/M Mp > = 
vanish {Min +Mz2 y2 +} =01 (2) 
feat | {M, x) ay + Mp2 x2 a2 + } =0} (3) 
couples ( {My y; a +My x a2 +} =0] (4) 
vanish | 

» D 

Secon- 

dary {M, (22,;-92,)  +Mo(x%-9%2) + } =0] (5) 
forces { {M, (x: 1) +M2(z2¥2) +} =0] (6) 
on 
Secon- 

dar, { M, (a, —y*)) a) + Mo (x*s —9"2)ag+ } =0] (7) 
a {M, (a 71)@, +M,(2x2 y*) a2 +} si (8) 


It should be carefully remembered that every x is con- 
nected to the y, with the same subscript by the relation 
(x? + y*) = 1; so that, when any x is known, the cor- 
responding » is known also. A directionis, in fact, com- 
pletely specified by the value of an x, or, of course, the 
value of a y. Although the eight equations appear to 
involve the four sets of unknown quantities in M, a, 2, 
and y, respectively, they are really in the three sets M, a, 
and x, since the y’s can everywhere be replaced by a func- 
tion of the corresponding «x. 

The above eight equations completely state the ana- 
lytical conditions of Vaaene amongst the reciprocating 
parts, for an engine with any number of cranks, the 
cylinders being arranged in the way usual in marine 
work, i.¢., all on one side of the crankshaft, their centre 
lines being all in the vertical plane, which contains the 
axis of the crankshaft. The connecting-rods are supposed 
to be equal in length, and the masses are the equiva- 
lent masses, reduced to the crank radius. 


12. ON THE RELATION BETWEEN THE NUMBER OF Con- 
DITIONAL EQUATIONS AND THE NUMBER OF VARIABLES. 

In the application of these equations to any parti- 
cular example, the possibilities of a solution are indi- 
cated by the following propositions, quoted from 
og, ale Algebra,” pages and 288, Part I. : 

(1) The solution of a system of equations is in general 
determinate when the number of equations is equal to 
the number of variables. , 


(2) ‘If the number of equations be less than the 
number of variables, the solution is in general indeter- 
minate ” (that is, several solutions are possible). _ 

(3) “If the number of independent equations be 
greater than the number of variables, there is in general 
no solution, and the system of equations is said to be 
inconsistent.” 


13. ON THE NUMBER OF VARIABLES IN BALANCING 
PROBLEMS. 

(1) As to the magnitudes of the masses. 

Equations D, Article 11, may be divided through by 
any one of the M’s without altering the conditions ex. 
pressed, thereby diminishing the actual number of quan- 
tities representing magnitude by unity; or the magni- 
tudes of the M’s may be diminished, or increased, in the 
same proportion all through, without changing the con- 
dition stated; or thinking of the vector polygons, the 
conditions of balance are independent of the scales to 
which they are drawn. It follows that the number of 
independent variables as regards magnitude, is the number 
of ratios between the several magnitudes, and any one of 
them. Therefore, if there are n cranks, the number of 
variables of magnitude is . 

n-1. 

2. As to the direction of the cranks. ; 

The most general way of measuring the crank direction 
is from an arbitrarily fixed line of reference, as OX,, 
Fig. 1, in the reference plane. This line, however, can 
always be chosen to coincide with the direcfion of one of 
the cranks so that the number of variables of direction, 
corresponding to n cranks is 

n—1, 

These, however, are not independent, for equations 1, 
2, 5, 6, and 3, 4, 7, 8, of seb D, form two precisely similar 
sets, the one in M, the other in Ma. Therefore, if from 


the first group at = A, A being a function of the 2’s 


1 

and y’s, ae will equal A also, Therefore A must 
wv» % 

be such a number that when multiplied by — it re- 


4 
peats numerically. Obviously, therefore, the directions 
may not be chosen at will. 

3. As to the pitch of the cylinders. 

The number of distances, a}, do, &c., of the planes of 
revolution from the reference plane corresponds, in 
general, with the number of cranks. Equations D, 
Article 11, may be divided through by any one of the a’s, 
without altering the conditions of balance, showing, as for 
masses, that the number of independent variables in a is: 


n—1, 
The whole number of variables, corresponding to n 
cranks, is therefore 
Sas) ete Ss. AD 


If the cylinder centre lines are fixed, the number of 
variables is 
2 (n —1) r ° ° (2) 


It should be carefully noticed that the variables in M 
and a are ratios. The value of any one magnitude may 
always be put equal to unity, if found convenient ; for 
this does not fix the value of a variable in M, it only 
means that the Ms remaining in the equations represent, 
not their values in pounds or tons, but their respective 
ratios to the absolute value of the particular M fixed to 
unity. Similarly any one of the a’s may be considered unity. 

Example.—How many variables are there in a four- 
crank engine? 

The answer is 


3 (4 —1) = 9. 
They are, or may be, rather 

M: | Ms | Mi_ 3 

M,’ M,’ M, 

au =3 

ag ag 

919, O15 » O = 3 
9 


The double subscript to the @ indicates the particular 
numbers of the cranks between which @ is measured. 


14. ON THE SELECTION OF THE CONDITIONAL 
EQuATIONS. 

If the eight conditional equations of Article 11 are 
satisfied, the solution is independent of the position of 
the reference plane. The possibilities of balancing an 
engine in which the number of variables is less than eight, 
are to be investigated by solving a set of equations selected 
from the fundamental Group D, Article 11, equal in 
number to the number of variables concerned in the pro- 
blem. For instance, the number of variables in a three- 
crank engine, whose cylinder centre lines are fixed, is 
2(n—1) = 4. This indicates that four of the eight condi- 
tions may be satisfied. : 

The selection cannot be made at will. In the first 
place, the equations must be taken in pairs, that is, (1) 
and (2), (3) and (4), &c., must be taken together; and 
in the second place, the solution of the chosen equaticns 
must be independent of the position of the reference 
plane ; for there is no axis which can be specified as the 
particular one about which the engine will tend to turn, 
consequently any solution which is dependent upon the 
position of the reference plane is illusory, and is of no prac- 
tical value. The following theorem shows how this second 
condition operates to restrict the selection. 


THEOREM. 
In order that the balancing of the secondary couples 





may be independent of the position of the reference 
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plane, the conditions for the balancing of the secondary 
forces must be satisfied as well. 
Let the functions 


M « y) = 0, represent equation (1) and (2) of 
( roup D, Art. ap y and (4) 3 (a) 
Mazy) = 9, represent equation (3) and (4) o 
ines Group D, Art. 6) a@ 3 (+) 
"(M = 0, represent equation (5) and (6) o 
[Ese roup D, Art. oe ‘anes f (c) 
'(Maxy) = 0, represent equation (7) an of | 
ats Group D, Art. 11. sy @) 
Suppose the reference plane moved a distance < from its 
original position, then the value of all the a’s change by 
this amount, becoming a, + 2, @g+2,&ce. The functions 
(b) and (d) become 


F(M(a+2)ey} =F(Macy)+2.f(Mery). « (¢) 
F{M(a+2)ey} =F(Macy)+z.P(May). « (f) 


The condition, that the ba'ancing may be independent 
of the position of the reference plane, is, that the func- 
tions (e) and (f) vanish, when the functions (b) and (d) 
vanish. The first term of each of the functions (e) and 
(f) is similar in form to the functions (6) and (d), which, 
by supposition, vanish, leaving 


z.f(May) = 0, 
2.f' (May = 0. 
The z’s divide out, leaving functions of the same form as 


(a) and (c), which must vanish to make (e) and (f) vanish. 
Hence the theorem. 
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THE MOTION OF SUBMARINE BOATS 
IN THE VERTICAL PLANE.* 


By Captain WitL1AM Hoveaarp, Royal Danish Navy, 
Member. 


In order that a submarine boat should be under perfect 
control in the vertical plane, it should, when going on 
the surface, be able to dive quickly to any desired depth 
of immersion. It should be able to keep that depth with 
certainty and facility within narrow limits, and should be 
capable of again emerging quickly to the surface at any 
time. 

The boat must, therefore, possess the two qualities— 
stability of motion and manceuvring power. Each of 
these qualities is examined in the following pages, and 
also the manner in which they are affected by varying 
the rudders, the amount and distribution of buoyancy, 
the shape of hull, &c. But, in order to form a precise 
opinion on these somewhat er uestions, it is 
necessary to treat the subject mathematically. 

The mathematical investigation falls into two parts, 
steady motion and disturbed motion, each of which is 
treated separately, and the latter in its various forms. 
In order to facilitate the mathematical treatment and the 
subsequent discussion of varying dispositions, it has been 
found advantageous to start with the following sup- 
positions, which — simplest case: The boat is 
perfectly symmetrical about a vertical and a horizontal 
longitudinal plane, and is propelled by one screw, having 
its shaft in the intersection of these two planes—the axis 
of the boat. There is one rudder, which is placed aft. 
The buoyancy exceeds the weight of the boat by a small 








amount—the surplus buoyancy generally nob exceeding 


| vertically upwards, through the centre of buoyancy, }, 


of that part of the conning tower, which projects above 
water when at rest. 

The resistance of the water to the motion of translation. 
The line of action of this force will cut the axis at some 
point C, which, in the following, is referred to as the 
centre of lateral resistance. The position of this point 
will generally vary with the angle of inclination, but we 
do not know according to what law. It has been taken 
in the following to remain fixed at a distance a from the 
centre of buoyancy, a supposition which does not affect 
the question of steady motion, but which will necessarily 
make the solution for disturbed motion deviate to a cer- 
tain extent from reality. The force of resistance is re- 
solved into two components, R along the axis, and Q the 
lateral resistance at right angles to the same. Q is taken 


to vary as sin @, therefore approximately: Q = Qo 6, an 
assumption which appears justifiable for values of 0. 
The thrust of the propeller P acting along the axis. 


The pressure of the water on the horizontal rudder §, sup- 

acting through the centre of gravity O of the rudder 
area. The resistance of the rudder when in its central 
position is included in Q. Thus we may put 


NS] = So Ao. 
The equations of steady motion show that, if the motion 
is to be stable, we must have 
QatWw.BG> od. 


Q) a, which is denoted by 8, measures the moment of 
the lateral resistance about the centre of gravity, in the 
same way as W . B G measures the longitudinal stability 
W.BG is in the following denoted by «. Ib is, in a 


CuRVES SHOWING PATH OF CENTRE OF GRAVITY OF A SUBMARINE BOAT, 
WHICH, BEING IN STEADY MOTION ALONG A HORIZONTAL LINE, IS DISTURBED BY: 
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CoROLLArY 1, 


Tt is evident, from equation (e), that the primary 
couples cannot be balanced independently of the referencs 
gm unless the primary forces are balanced as well ; 
or, in order that the expression may vanish, each term 
must separately vanish. 

CoroLiary 2. 

It is also clear, from equation (e), that, if the primary 
force and couple polygons close for any one position of the 
reference plane, they will close for all positions of it. 


CoROLLARY 3. 

The unbalanced primary couple is constant for all posi- 
tions of the reference plane, if the primary force polygon 
close. For, suppose F (Maxy)= A, then, from equa- 
tion (e), if f (May) =0, F {M (a + 2) (x y)} = A, for all 
values of z. 

Coro.iary 4. 


The unbalanced secondary couple is constant for all 
positions of the reference plane, only if the secondary 
force polygon close. This is proved in a similar manner 
to corollary 3, by using equation ( f). 

It follows, from the above theorem, that, to obtain any 
useful practical result, equations (7) and (8) cannot be 
taken, without at the same time taking equations (5) and 
(6), and that equations (3) and (4) must be accompanied 
by equations (1) and (2). 

teturning now to the selection of the four equations 
which contain the possibilities of balancing a three-crank 
engine, whose cylinder centre lines are given, it is evident 
that, under the operation of the two conditions stated 
above, the selection can only be made in two ways. These 
are—equations 1, 2, 3, and 4, or 1, 2, 5, and 6. 

_Any other set of four would be inconsistent with the con- 
dition that the equations be taken in pairs, or with the 


theorem. This at once shows that a three-crank engine - 


may presumably be balanced 

1, For primary forces and primary couples, leaving the 
secondary forces and couples unbalanced. 

2. For primary forces and secondary forces, leaving 
the primary and secondary couples unbalanced. 

The possibilities of balancing an engine of this type are 
confined to these two cases, and no arrangement of three 
cranks is possible whereby —s further can be done ; 
though there remains the practi ~— in all such 
cases of partial balancing, how to select the data so that 
the errors left, of necessity, are as small as possible. 

. The principles of the foregoing articles are illustrated 
in the rest of the paper, by applying them to several 


typical cases, 
(To be continued.) 





Tuk Granp Trunk AND ScorLaNnp.—The Grand Trunk 

ilway Company propozes to have a regular weekly 

, Steamer service between Portland and Glasgow, in addi- 
tion to lines to Liverpool and London. 
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one five-hundredth part of the displacement. A connin 
tower is placed vertically above the centre of gravity, an 
the boat is balanced so that, when floating at resp on the 
surface its axis is horizontal, the top line of its hull just 
in, or parallel to, the water-line, and only the conning 
tower, or part of the conning tower, Feewns above the 
surface. hen the boat dives, the displacement of that 
part of the conning tower which projected above water 
when at rest will constitute the surplus buoyancy. The 
slight non-symmetry due to the conning tower is at first 
neglected. 
Sreapy Motion. 

We shall first consider the important case of steady 
motion in a straight line on a certain depth of immersion. 

In order that steady motion should be possible, the 
centre of gravity should be fixed in position, the weight 
and buoyancy, as well as the speed of the boat, should, be 
constant, and no external forces should be acting. On 
account of the symmetry of the boat, we need only 
consider forces lying in a vertical plane containing the 


xis. 
Let the velocity of the boat, along its horizontal 
trajectory, be v. 

In order to counteract the surplus buoyancy, the boat 
must be inclined downwards by the head, at a small 
angle, 6, to the horizon. As the boat must, necessarily, 
possess stability, the rudder must be carried at a certain 
small angle, a, downwards, in order to keep the boat 
thus inclined, Both ay and @ being small, we shall here, 
and in what follows, substitute the angles in circular 
measure for their sines, and put their cosines equal to 1. 

The forces which act on the boat, and which, in steady 
motion, must be in equilibrium, are the following: The 
weight of the boat, W, acting vertically downwards 
through the centre of gravity, G, situated at a small 
distance, B G, below the centre of buoyancy. The 
buoyancy of the boat, W, exclusive of the surplus 
buoyancy, acting vertically upwards through the centre 
of buoyancy, B, which, from symmetry, must be situated 
in the axis of the boat. The surplus buoyancy, w, acting 











* Paper read before the Institution of Naval Architects. 








completely submerged boat, also equal to the transverse 
stability, and must necessarily always be positive. 

+ =f + ¢ is a measure of the degree of stability of 
the motion, and is, in the following, supposed > 0. 


DistuRBED Morton, 


A submarine boat may be subject to various disturb- 
ances, which will be here discussed in a general way, and 
which are, in the Appendix, treated mathematically. 

The principal causes of disturbance are: Faulty use of 
horizontal rudder ; admission of water through leakages ; 
expulsion of foul air — ae of combustion ; firing 
of torpedoes and projectiles; movements of crew ; exist- 
ence of free surfaces of liquid ; movements of loose weights, 
such as fuel; variations in buoyancy caused by varying 
density of sea water ; grounding and collision ; variations 
in poor 
These disturbing elements can hardly all be entirely 
avoided, and only experience and training can teach the 
crew of asubmarine boat how to counteract them. We may, 
however, form an idea of their magnitude, and consider 
the possibility of avoiding or reducing them, and we may, 
by means of a mathematical investigation, learn the cha- 
racter of the disturbed motion. We may, thereby, also be 
enabled to estimate the relative importance of the various 
sources of disturbance. 

Faulty action of horizontal rudder. If, when in steady 
motion, the rudder is set at an angle a, differing slightly 
from a», the force of the rudder S will vary, both in direc- 
tion and magnitude. The variation in direction is here 
disregarded, the angle (a —a,) being small. The effect of 
such disturbance may, therefore, be represented by a 
vertical force S (a —a), acting at a distance p from the 
centre of gravity. 

Admission of water through leakages may, by careful 
construction of hull and by a strict control over all sea- 
— be a to insignificance as long as the boat is 
not ed, 

Expulsion of foul air need not generally take place 
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during the short period of immersion. Should the neces- 
sity arise, however, for drawing on the store of com e 
air, and for expelling foul air, the expelled weights will 
always be small, and the air reservoirs (or chemical stores) 
used for renewal may be so placed that no change in the 
longitudinal balance is ca Bi : ‘ 
Expulsion of products of combustion, when a motive 
wer is used, as the various heat engines, consume 
th air and fuel. Here the changes in weight would 
be so serious that it would become necessary to pro- 
vide special automatic appliances for always preserv- 
ing the constancy of the weight and balance. Electric 
accumulators are, for this reason, preferable to heat- 
engines. 
iring of to oes from an under-water tube, to which 
the water has free access before discharge, will cause no 
sensible change in weight, because the to o differs 
very little in weight from the water, which, after dis- 
charge, rushes in and takes its place in the tube; but 
when a fresh to’ o is afterwards entered into the tube, 
compensation will be necessary. a : 
Firing of projectiles may cause considerable disturb- 
ance, and should be compensated for by the automatic 
admission of an equal weight of water. ° 
Movements of crew may be avoided by so arranging 
the service of the various apparatus and machinery, that 
everybody has to remain immovable at his post. , 
Free liquid surfaces may exist in various ways: Bilge 
water may be avoided by carefully pumping dry before 
diving. The free liquid surfaces which must exist in 
tubulous boilers, condensers, and accumulators are insig- 
nificant. Free water in ballast tanks is a most serious 
and likely cause of disturbance, and is discussed sepa- 
rately in a later section. By a free use of air pipes, 
draining the air from all corners of the tanks, it must 
be possible to insure their being completely filled with 


water. 

Shifting of weights when using a heat engine for 
under-water propulsion can hardly be avoided. 
water, cooling water, compressed air, liquid fuel, or other 
weights, would be moved about inside the boat, and 
would have to be compensated for. nee 

Variation in buoyancy may be caused by navigating 
in water of varying er as when passing from a river 
into the sea, or vice versd. In this way an extra force 
acting through the centre of buoyancy will be caused, 
which may amount to 14 per cent. of the displacement. 
In cases where such disturbance is likely to occur, a special 
tank should be provided for compensation. 

Seccniing. ia an ordinary vessel the whole ay 


of 
motion is absorbed in the act of grounding, partly in lift 


1It- 
ing the weight of the ship, partly in friction and damage 
to the bottom, which actions continue until the vessel 
is brought to a standstill. But in the submarine boat the 
weight is eliminated by the buoyancy, and the shock is 
due only to the change of momentum at right angles to 
the bottom of the sea ; the velocity parallel to the bottom 
remaining almost unchanged, if the angle of incidence is 
not very great. Thus the friction, and, therefore, the 
retardation of speed, will generally be small, and the main 
result will be a vertical, or nearly vertical force, impulsive 
in character, which will yep a certain velocity, rota- 
tory and translatory, and will then cease to act. Colli- 
sion, which is probably far more dangerous to the safety 
of the submarine boat than grounding, will likewise gene- 
rally produce an impulsive force. é 

Variations in speed, besides being caused by grounding 
and collisions, may also be caused by the act of diving, or 
by variations in the propelling force. The effect will be 
a corresponding variation in the resistance and in the 
action of the rudder, i.¢., a variation both in the horizontal 
and vertical forces which act on the boat. _ 

It is seen that nearly all the causes of disturbance here 
enumerated may be either avoided, or reduced to small 
magnitude. Consequently, terms involving second, or 
higher powers of the deviations, or deflections, may 
neglected. The assumption that the deflections are 
small is justified also by the circumstance that, before a 
deflection has reached any magnitude, it will be counter- 
acted by the rudder. : ’ 

It is shown that all the disturbances, excepting the 
three last-mentioned, may represen in a general 
way by a vertical force f, and a couple, f z, with hori- 
zontal transverse axis. In the three last-named cases 
horizontal disturbances also occur, but their effect will 
be of interest only in so far as they may indirectly pro- 
duce changes in the disturbing vertical force and in the 
disturbing couple. : . oie 

The disturbed motion will cause variations to take 
place in the resistance of the water. In steady motion, 
the inclination of the axis to the trajectory of the centre 
of gravity is always. But, in disturbed motion, the boat 
may turn about a transverse axis, and the centre of 
gravity may move upwards, or downwards, following a 
curved and ibly undulating path. 

Tf the inclination to the horizon (Fig. 2) at any instant is 
@, the angle between the axis and the tangent to the trajec- 


tory is now approximately @ + 1 dy » assuming the 


v dt 
velocity along the trajectory to be always equal to v, an 
assumption, the justification of which is examined in the 
Appendix. 
us, 
1d A) 

= 6 +— —2 
Q=% ( vdt 
As before, S = Sy ap, the rudder remaining untouched in 
the position it had during steady motion. ; 

Besides the lateral resistance, there will be a resistance 
depending on angular velocity. The effect of this resist- 
ance will be, that the angular motion is extinguished 
sooner than would otherwise be the case, but it will not 


a0 is taken into account, 


dt 
the discussion of the solution will become very much com- 
plicated, and it is, therefore, not included in the general 
investigation, but deferred to a later section. 

The simultaneous differential equations of angular and 
vertical motion contain, according to the foregoing, second 
differential coefficients of @ and » (the vertical ordinate), 
first differential coefficient of y and the first power of @. 

The general solution of these equations gives expres- 
sions for y and @, which, besides a constant term, each con- 
tain three exponential terms, and the expression for 
contains, moreover, a term with ¢ as factor. 

The exponents are given by an equation of the third 
degree, which really determines the character of the 
motion. It is found that if ¢ and 8 are both positive, all 
the exponential terms will vanish, and the motion will be 
stable. If either ¢ or 8 are negative, i.¢., if the centre of 
gravity falls above the centre of buoyancy, or, if the 
centre of lateral resistance falls for of the centre of 
gravity, the motion will be unstable ; for then there will 
always be one real positive exponent, showing an ever- 
increasing motion, or there will be two imaginary expo- 
nents with positive real parts, showing ever-increasing 
oscillations. In the general investigation, « and § are 
supposed both positive, é.c., stable motion, The cases 
e = O and 8 = O are treated separately, 


GENERAL CHARACTER OF DisTURBED Motion. 


Suppose a submarine boat moving with a steady motion 
ay be horizontal line, while inclined at an angle 6) to 
the horizon. If now adisturbance occurs, consisting of 
& permanent vertical force acting at any point of the 
axis of the boat, and if the rudder is not touched, she 
will begin to turn towards a new position of angular 
equilibrium : 


only the resistance varying as 


0; = 0) + f(a +2), 
€ 


This position may be reached either through a series of 
oscillations, decreasing in amplitude, or through a steady 
swing. 

The limiting deflection is directly proportional to the 
moment of the disturbing force about the centre of lateral 
resistance, and inversely proportional to the longitudinal 
stability. The centre of vity will at the same time 
follow a path, which is at first curved upwards or down- 
wards, ay 4 undulating, and ending in a straight line 
inclined to the horizon, showing a limiting vertical 

I vt fla + Dy, 
€ 


velocity . 
(¢ ), 
t Qo 


The first of these terms is due to the direct action of the 
disturbing force taken to act at the centre of lateral re- 
sistance ; the second term is due to the deflection, it may 
easily be many times greater than the first term. It is 
seen that the vertical limiting velocity is directly propor- 
tional to the disturbing force, and to the speed, and that 
it increases with a decrease in lateral resistance and in 
longitudinal stability. 

Moreover, forces acting forward of the centre of lateral 
resistance will cause a greater vertical motion than forces 
acting aft of that point, for the two terms in the expres- 
sion for (5 y 


dt) will in the former case be of the same 


sign, in the latter case of opposite signs. 

"Tema be concluded that it is important to have a good 
longitudinal stability, and to avoid any change in the 
oo balance. Movements of weights from aft 
to forward, and addition of weights forward, are in par- 
ticular dangerous, use they will cause tbe boat to 
descend. Curves 1 and 2, Fig. 3, show the path of the 
centre of gravity when a disturbing downward force is 


be | acting forward and aft respectively. 


Whether, in the act of passing from the equilibrium of 
steady motion to the limiting condition, the motion be 
oscillatory or not, is shown in the Appendix to depend 
in the first instance on the relation renal a certain 
factor F and the longitudinal stability, e : 


M 22 


where p is radius of gyration and M is the mass of the 
boat. F depends, therefore, on theshape, size, and speed, 
and, as Q,) varies probably nearly as v2, F will be ion 
in long flat boats with high speed. The condition that 
~/ (aaa motion shall be at all possible is found 
to be: 


Foe 7. 


Let us ~ this to be the case, and Jet usimagine C, 

the centre of lateral resistance, to move from fo to aft 

in such a way that only a is varied, but all other elements 

re boat, and therefore also F and e, remain un- 
te: 


When C is forward of the centre of gravity, G, the 
motion will be a increasing ; ¢.¢., the motion 
is entirely unstable. hen C coincides with G, the 
oscillations will neither increase nor decrease. When C 
lies aft of G, the oscillations will be decreasing. 

As C moves farther aft, the moment of la resistance 
8 increases, and therefore y = 8 + ¢ increases. When y 
has reached a certain value, the motion will cease to be 
oscillatory, and the boat will turn steadily from one 
position of equilibrium to the other. Moving C further 
aft, another point will be reached, where the motion 
becomes again oscillatory, and will continue to be so, 
however much ¥ is increased. Thus there would be three 
phases in the character of the motion, if C were imagined 
to be moved from forward to aft. 

During the first phase the boat will oscillate, and the 





influence the general character of the motion. Even if 





oscillations, which will be of great amplitude and long 


iod, governed by the longitudinal sta- 
ility «. During the second jm the boat will swing 
steadily to the new position. During the third phase the 
boat will again oscillate, but the oscillations are now 
governed mainly by the moment of the lateral resistance, 
and the position of equilibrium will be approached in a 
series of small oscillations of short period. | 

For the steering of the submarine boat, it would appear 
to be desirable to approach or to attain the non-oscillatory 
condition. We must therefore secure, i the in- 
~ F > 27 ¢, and, secondly, a sufficiently high value 
of ¥. e shall examine how this may be done in various 
cases. 

It is likely that, in practice, the motion will nearly 
always be found non-oscillatory, even in such cases where 
oscillations might be expected to take place. The reason 
of this is, probably, that the rudder is generally used 
before the return swing has commenced, and that the 
angular resistance extinguishes the motion. 


(To be continued.) 
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LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 16th ult., the steel-screw cargo 
steamer Sithonia, built by the Flensburger Schiffsbau- 
Gesellschaft, to the order of the Hamburg-Amerika Linie, 
ran her official trials, when a speed of 12.3 knots was 
attained. Her principal dimensions are : Length, 436 ft. ; 
breadth, 56 ft. ; depth moulded, 30 ft. 9 in. ; and she has 
a deadweight carrying capacity of about 9000 tons. The 
vessel has been fitted with quadruple expansion engines 
by the engineering department of the firm, having 
cylinders 24 in., 34in., 51 in, and 74 in. in diameter, by 
54 in. stroke, the steam being — “+f three boilers, 
ove is capable of developing an indicated horse-power of 





A turret-deck steamer named Nereo, constructed by 
Messrs. Wm. Doxford and Sons, Limited, of Sunderland, 
for Messrs. Galbraith, Pembroke, and Co., of London, 
was launched on Monday, the 18th ult. She measures 
342 ft. 3 in. by 46 ft. 6 in, by 27 ft. 54 in., and will carry 
about 6000 tons eps ge The engines, constructed by 
the builders of the vessel, have cylinders 244 in., 40 in., 
and 66} in. in diameter by 42 in. stroke, and are designed 
for an initial pressure of 180 lb. per square inch. 


On Thursday, the 21st ult., the Flensburger Schiffsbau- 
Gesellschaft launched from their yard the Silvia, a steel- 
screw o steamer, built to the order of the Hamburg- 
Amerika Linie for their East Asiatic trade. Her principal 
dimensions are: Length, 436 ft.; breadth, 56 ft.; depth 
moulded, 30 ft. 9 in. ; and she has a deadweight carrying 
capacity of about 9000 tons. 





On ge, Bag seme the 21st ult., Messrs. Craig, 
Taylor, and Co., launched from their Thornaby ship- 
building yard, Thornaby-on-Tees, a steel screw steamer, 
named the Indeficienter, and of the following dimensions, 
viz.: 299 ft. by 43 ft. by 21 ft. moulded. The engines 
have been constructed by Messrs. McColl and Pollock, 
Wreath Quay Engine Works, Sunderland, the cylinders 
being 21in., 35 in., and 57 in, in diameter by 39 in. stroke, 
and there are two large steel boilers working at 160 lb. 
pressure. The vessel has been built to the order of 
Messrs. Fratelli Gerbaz, of Fiume. 


On Thursday, the 21st ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their shipyard a steel 
screw steamer named the Elba, and of the following 
dimensions, viz.: Length, 363 ft.; breadth, 49 ft. ; 
depth, 29 ft. 9 in. The vessel has been built to carry 
about 6200 tons deadweight on Lloyd’s Summer Free- 
board. Triple-expansion engines will be supplied by 
Messrs, Blair and Co., Limited, of Stockton-on-Tees, 
having cylinders 25 in., 42 in., and 68 in. in diameter by 
45 in. stroke, and there are three steel boilers measuring 
14 ft. 3in. by 10in., and — fora working —— 
of 180 1b. per square inch, The vessel has been built to 
the order of Mr. M. Jobsen, of Hamburg. 


On Friday, the 22nd ult., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Dockyards, 
Middlesbrough, the Port Antonio, built to the order of 
Mr. A. L. Jones, head of the firm of Messrs. Elder, Demp- 
ster, and Co., for the West India trade, towards which 
Parliament recently voted a subsidy of 40,000/. a year. 
The vessel has twin screws, and is designed fora speed of 
15 knots, measures 382 ft. long by 46 ft. 6 in. by 32 ft. 74 in. 
moulded. The engines, to be supplied by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Middlesbrough, will 
have cylinders 24 in., 38 in., and 64 in. in diameter by 
45 in. stroke, and will be capable of developing over 5000 
indicated horse-power. They are supplied with steam by 
four boilers 16 ft. in diameter by 12 ft. long, fitted with 
Howden’s forced draught, and working at 180 lb. pres- 
sure. 








On Friday, the 22nd ult., the steel-screw steamer 
Cornéille, built to the order of the Société-Générale 
ae et aeons. eke fo by Sir Ra; ah — 
mpany, Limited, Clev yards, esbrough, 
roceeded out to sea under the command of Captain 
ihan for her official trials. Her principal dimensions 
are 282 ft. 8 in. by 40 ft. by 20 ft. 6 in. moulded, and she 
has a deadweight carrying capacity of over 3000 tons on 
a light draught of water. Tri goa engines have 
been fitted by Messrs. Ritusiaces, estgarth, and Co., 
Limited, Hartlepool, having cylinders 20} in., 33 in., and 
56 in. in diameter, by 36-in. stroke, supplied with steam 
by two large single-ended boilers, working at 160 lb, 





pressure. 
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ELECTRICAL APPARATUS, 


6615. W. R. Edwards, Weybridge, Surrey. Battery 
Clamps. [3 Figs.] April 9, 1900.—Antimonial lead box nuts 
having a cutting flange or ridge on the contact face are used on 
the metal screws of the clamps employed for holding storage 





battery lugs into electrically conducting contact. The flange of 
the ridge on the nut cuts into the soft metal of the lug and pre- 
vents the passage of acid which would otherwise, when drawn by 
capillary attraction under the nut, corrode the metal screw. 
(Accepted February 13, 1901.) 


2518. A, Eckstein and H. J. Coates, Manchester. 
Recording Instruments. [2 Figs.] February 8, 1900.—For 
recording the movements of a pointer over the surface of a re- 
cording strip, cylinder, or disc without the necessity for fric- 
tional contact between the pointer and the surface; static 
electrical discharge is caused to take place between the pointer 
and a conducting surface under the said recording strip, cylinder, 





Fig. 1 





2518 


or disc. The recording strip, or the like, may be chemically 
treated with a substance which is visibly changed by the action 
of the discharge, or being perforated by sparks, the perforations 
may be made apparent by painting the back of the strip with an 
ink which will readily soak through the perforated part of the 
material by reason of its lnvoned capillarity. (Accepted Feb- 
ruary 18, 1901.) 


3683. H. Reason and The Reason Manufacturing 
Company, Limited, Brighton. Electricity Meters. 
[2 Figs] February 24, 1900.—In motor meters of the kind de- 
scribed in specification No. 17,764 of 1898 or of other kinds to 
which the invention would be applicable, and with the object of 
obtaining “certain advantages” (not specifi 
soft-iron magnet in whose field the armature is situated is com- 
posed of permanent magnets insufficient in number to carry the 
whole of the electromagnetism of the circuit. In the drawing the 
lines of magnetic force in the outer circuit not passing through 
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the permanent magnets, are represented as if they were all pass- 
ing ae air from the edges of the iron plates into which the 
permanent magnets are screwed. e claims are as follow: ‘‘1. 
In electricity meters of the motor type, using steel or permanent 
magnet to constitute one branch of the magnetic circuit of the 
meter substantially as set forth. 2. In electricity meters of the 
motor type arranging a part of the magnetic circuit in two 
pape ny ee = poe one vipa said branches — of 
e other of steel or permanent m: ag ccept 
ruary 13, 1901) { pe agnet.” (A ed Feb- 


2212, W. Pertz, Berlin, Ge . Are Lam 
[3 Figs.] February 3, 1900.—In an pri mn ge lamp it is oe 
posed to hermetically seal the electrodes and the moving portion 


ed), the yoke of the | In 


the sealed globe or by the force of gravity brought into operation 
by turning the lamp upside down. The arc may be surrounded 
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by a hollow glower composed of electrolytic conducting material. 
(Accepted February 13, 1901.) 


5786. G. H. Nisbett, Huyton, Liverpool. Electric 
Cables. [14 LA March 28, 1900.—Electric cables ‘‘ primarily 
to be used” in multiphase distribution, and in which the electro- 
static capacities of the conductors ‘ joined up to any of the 
phases,” shall be as hearly as possible equal, are, according to 
this invention made in a great number of different constructions, 
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as shown in section in the drawings, for the purpose of attaining 

the before-mentioned object and to minimise cost in manufacture 

and expenditure inlaying. The cables are three-phase, three wire; 

three-phase, four-wire; two-phase, four-wire; and two-phase, 

20, 1DUL) ; with balancing wire or conductor. (Accepted February 
; 4 


GAS ENGINES, PRODUCERS, HOLDERS, &e. 


5989. W.P. Thompson, London. (H. Karstan, Berlin.) 
candescence Mantles. March 30, 1900.—A process which, 
it is stated, results in the production of a strong mantle of greater 
illuminating power than hitherto been attained, according to 
this invention, consists in soaking a heavy cotton skeleton (No. 50 
or 60 yarn) in a solution of various substances which, acco ng to 
one prescription, is constituted as follows: Theoric nitrate, 59.4 ; 
ceric oxalate, 2.5 ; hydroflouric acid, 2; pyrocatechin, 3; water, 
135. The ceric oxalate is dissolved in the pyrocatechin. The 
claims areas follow: ‘1. The hereinbefore described process of 
making incandescent mantles which consists in mixing hydro- 
flouric acid with an aqueous solution of a thoric salt and a ceric 
salt, then impregnating suitable fabrics or tissues with this mix- 
ture, and drying and incinerating the same, substantially as set 
forth. 2. An incandescent mantle composed of a suitable fabric 
or tissue impregnated with thoric oxide and ceric oxide, substan- 
tially as set forth.” (Accepted February 13, 1901.) 


1058. J. H. Sheldrake, London. Incandescence 
Gas Burners. [1 Fig.) January 16, 1901.—These improve- 
ments relate chiefly to the Welsbach Company’s Kern burner. 
In order to allow ready access to the — atomiser or dis- 
tributor for cleaning, the outer casing is made to carry the centre 
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spreader, Peg, mantle, and chimney, and is provided with a 
bayonet joint or other easily detachable means of attachment to 
the burner tube 


flange. In one arrangement in which a skirt 


shield for the mantle is used, the chimney carrying wires are 





of the arc-striking device within a globe, the are being struck by a 
shifting carbon core operated by means of a solenoid external to 


which the clutch can be 


8415. O. Munsterberg, Berlin, Germany. Obtain- 
tense Heat. May 7, 1900.—For obtaining intense 
heat for limelight “or other pu ” “according to this in 
vention it is p to generate the heat at the desired point 
by causing a mixture of acetylene and air to play u the 
pencil or other article at the desired point.” To ek cao 
mixed gases ‘a jet of airand a jet of acetylene from te 
sources” may be caused “to play upon the lime intended to be 
consumed or rendered incandescent.” Other.su ces may be 
substituted for the lime. The claim isas follows: ‘ For the pro- 
duction of limelight and other 3 the employment of a 
flame from the combustion of a mixture of acetylene gas and air, 
for heating to incandescence rods, or the like, of lime, zircon 
or similar substances, substantially as described.” (Accepted 
February 20, 1901.) 


8291. E. Heirman, Mont-sur-Marchiennes, Bel- 
gium, Explosion es. [1 Fig.) May 4, 1900.—This 
invention provides improvements in the construction of the cy- 
linders of explosion motors. The cylinder and the jacket are made 
in two parts—one being the cylinder properly ed, in which the 
9iston reciprocates ; and the other being the breech of the cy- 
inder, which is to be provided with valve gear. The two parts 
are connected by conical joints, so that in the intervening space 
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between them, as well as in the space round the seatings of the 
valve, water can circulate for the purpose of keeping the parts 
cool. The two parts are connected to one another by a ring key 
or by bolts. e advantages of the arrangement are stated to be 
that the parts are easily constructed, and that tight joints be- 
tween the explosion chamber and the water-jacket and between 
the water-jacket and the outer surface of the cylinder can be main- 
tained. (Accepted February 20, 1901.) 


5912. W. Hornsby, C. Semen, aad W. J. Holloway, 
Grant: Lincs. Vaporiser alve Boxes. [4 Figs.) 
March 29, 1900.—In explosion engine vaporiser valve-boxes such 
as those described in patent specifications Nos, 8128, of 1892, and 
14,558, of 1893, in order to minimise the paesage of heat from the 
vaporiser to the vaporiser valve-box by conduction, according 
to this invention instead of bolting the valve-box to the vaporiser 
through the medium of a flange as heretofore, there is formed 
upon that face of the valve-box adjacent to the vaporiser a short 








pear or spigot, having one or more passages or ways through 
t by means of which the oil can enter the vaporiser. e spigot 
is made of small size to allow room for the said passage or passages, 
and for a coned metallic or other joint to be formed in and on the 
side of the vaporiser. The spigot is made of such a length that it 
projects to a sufficient extent beyond the face of the vaporiser 
valve-box, and forms a space (between the adjacent faces of the 
vaporiser and the vaporiser valve-box) through which air can 
freely circulate. (Accepted February 20, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


493A, ©. A. Dawson, Chiswick. Propeller 
Clu (8 Figs.) November 10, 1899.—According to this in- 
vention in the line of shaft which couples an explosion motor to 
@ vessel’s propeller there is interposed a friction clutch adapted to 
slip should the resistance to movement of the propeller exceed a 
predetermined maximum, in order that the explosion engine may 





not be sto) become suddenly 


has a spring ex- 


or d 


ed should the omen 
fouled. A form of. clutch described claimed 
nded ‘split ring within a surrounding rim-like extension from a 


isc, and there is provided a lever operated le joint adapted 
to act in o tion to the spring on the split ring, by means of 
released by hand when desired, (Ac- 





attached to theshield. (Accepted February 20, 1901.) 





cepted February 18, 1901 ) 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4164. M. H. Robinson, Rugby. Steam Engines. 
(2 Figs.) March 5, 1900.—New means to enable the illans’ 
engine to be run at full speed under reduced loads without re- 
versals of stress upon the brasses, according to this invention, 
are as follow: In one arrangement the pressure in the steam 
chest is constant, and the governor throttle valve is applied 
between the steam chest and the high-pressure cylinders, this 
being effected by dividing the steam chest into two parts by a 
horizontal division, the cut-off rams being lengthened to pass 
through holes in the said division so that they may project con- 
stantly into the upper section of the steam chest. The throttle 








valve is placed between the upper and lower sections of the 
steam chest; consequently the full steam pressure is always 
acting upon the tops of the rams, although the pressure in the 
lower section of the steam chest and in the cylinder is reduced 
by the governor acting upon the throttle valve. The rams are 
formed with circular recesses or ves in them, the descent of 
which to the level of the ports admits steam to the respective 
high-pressure cylinders. The rams must be so long, and the 
division between the two sections of the steam chest must be 
so placed, that these grooves never pass into the upper section. 
oo) arrangement is described. (Accepted February 13, 
1901. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6274. C. T. Powell, Birmingham. Belt Holder. 
{8 Figs.|] April 4, 1900.—To hold a belt while being repaired 
with certainty away from the shaft from which tt is sus- 
pended, and in such manner that should the shaft rotate it cannot 
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communicate motion to the belt, a wooden saddle is used which 
can be poe under the belt and on to the shaft, and within the 
angle of which the shaft is free to rotate without exerting any 
appreciable turning effect thereon. (Accepted February 13, 1901.) 


TEXTILE MACHINERY. 


5605. E and 8S. Tweedale and J. Smalley, Castle 
ton, Lancs. Carding Engine Strap Forks. [4 Figs.) 
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P ses) 
March 26, 1900.—According to this invention, mounted on the 


a series of radial slots and a radial groove, within which is received 
a toothed segment having a stud at the back; there are also 
steadying or bearing lugs and slots. One end of the stud is passed 
through one of the radial slots and to this end is bolted a slide 
bar extendirg across the end frame of the engine and provided at 
each end with an operating hand lever. The centre portion of 
the slide bar is preferably curved. When either handle is operated 
the segment wheel is caused to move in its slotted groove, and as 
the segment wheel is in gear with a bevel pinion mounted on the 
lower end of a short shaft carried by a boss and collar, the shaft 
receives a partial rotation. At the upper end of the shaft is a 
finger and crankpin, the latter being received in a slot formed in 
the end of a casting which at its outer termination forms a collar 
carrying the strap fork so that when either hand lever is operated 
the segment pinion and crankpin im the requisite lateral 
movement to the casting carrying the strap fork on its support- 
ing axis. The axis is provided with three equared parts on one 
of which rests the end of a spring stud, the end of which pro- 
trudes through the boss of the strap fork and bears on one of the 
squares, thus serving to hold the strap fork in any one of three 
positions, i.¢., on either side of the driving shaft, or in a neutral 
position. Means for adjusting the strap fork to any required 
angle are provided. Accepted February 13, 1901.) 


MISCELLANEOUS, 


3577. S&S. S. Bromhead, London. Spouts. [5 Figs. 
February 23, 1900.—A spout for vessels which cannot conveniently 
be handled for pouring, according to this invention, comprises a 
length of flexible metallic tubing attached by one end to the base 
of the vessel and in communication with the interior thereof, 
and provided at the other end with a nozzle and means for 





handling the end, and for retaining it in a raised position when flow 
of liquid from the vessel is not required. A ball closing nozzle is 
used for volatile fluids, or when it is desired to keep all dust from 
entering the lower portion of the spout from the exterior of the 
vessel. An aut tic arrang t for raising the spout after it 
has been depressed is provided for. (Accepted February 13, 1901.) 


6150. The Lamson Pneumatic Tube Com y; 
Limi and T. Jenney, London. Copveying Appa- 
ratus. [5 Figs.) April 2, 1900.—In this pneumatic tube system 
designed for salesmen and cashier communication and in which 
the cartridge is returned at once to the station from which it 
was sent ; according to this invention for the purpose of supplying 
the system with compressed air when (but only when) a cartridge 
is in use ; the cartridges are kept on pivoted holders, which by 
means of an electro-magnetic switch put the pump motor into 






































ages when a cartridge is removed from its holder and sto 
the motor when the cartridge is replaced. The invention is 
claimed broadly and in detail, there being seven claims, the first 
of which is as follows: “‘ In a conveying apparatus, the combina- 
tion with a motor forming the operating means of same, of means 
controlled by the carriers for stopping the motor when such 
carriers are not in use.” (Accepted February 13, 1901.) 


5516. P. Hulburd, London. Lubricators. [1 Fig.) 
March 23, 1900.—This invention relates to lubricators of the kind 
wherein a quantity of oil is delivered from the oil reservoir at the 
rate at which water of condensation enters the same. Hereto- 
fore in such lubricators it has been usual to form a condensing 
passage in the body of the reservoir walls or to provide a straight 
pipe for this purpose. These constructions, however, have certain 
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defects ; for instance, the ein the wall is difficult to form, 
it is liable when in use to become choked, and it affords, as does 
the straight pipe, such a small surface that the condensation of 
steam in the _—— is frequently not sufficiently rapid to dis- 
charge the oil as quickly as is desired. The object of this inven- 
tion is to provide for a rapid discharge of oil, if necessary, 





side frame of the engine is a semi-circular casting provided with 





and at the same time to considerably reduce the cost of the lubri- 


cator. Aoometing thereto a tube extends through the reservoir 
and is made of spiral or sinuous shape so that it affords a rela- 
tively Jarge area of cooling surface whereby the steam which 
enters it may be rapidly condensed ; the water of condensation 
entering the reservoir from the lower end of the tube. (Accepted 
February 20, 1901.) 


2774. G. Bischof, London. White-Lead Manufac- 
ture. February 12, 1900.—Whereas white lead when freshly 
made and containing water has in the it usually been dried 
before it could be readily made into the thick paste with linseed 
oil which is the ‘“‘ white lead” of painters, the marketable com- 
modity ; according to this invention about one-third of the 
charge of press cake is mixed ia a pugmill with about two-thirds 
of the charge of oil and to prevent the pugging blades from 
passing too freely through the mixture a removable go or 
shield is attached to one (or more) of the knives, the plate being 
taken off as soon as a cake begins to be formed, after which the 
water is run off and the remainder of the press cake and oil is 
gradually added to that which has already been mixed by the mill. 
In order to completely dry the water out of the product a current 
of hot air is directed on to the material while it is being pugged. 
The finished white lead made according to this process, it is 
stated, contains not more than 10 per cent. of oil. (Accepted 
February 13, 1901.) 


16,422. W. Sayer, Rowditch, Derby. Brick Kilns. 
(3 Figs.) September 15, 1900.—In continuous kilns for burning 
bricks and the like this invention provides a novel arrangement 
of the flue or chamber containing the dampers, so that the said 
flue or chamber may be utili: for drying the bricks or other 
articles. The damper chamber, which is generally placed in the 





























centre of the kiln, is made of larger dimensions than usual, so 
that loaded trucks or trolleys of bricks or the like, which require 
drying, may be passed along and Deeg in any part of it in such 
manner that the bricks will be dried by the waste gas or heat 
passing from the kiln through the damper chamber or drying 
tunnel to the chimney. (Accepted February 13, 1901.) 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 








Frencu Intanp Navication.—M. Baudin, the French 
Minister of Public Works, has elaborated a great project 
for improving means of communication in France, by the 
construction of a number of new canals, and the improve- 
ment of existing canals, as well as of certain rivers and 
maritime ports. M. Baudin’s project possesses consider- 
able interest for the French coal and iron trades, as a 
number of the canals proposed to be constructed, or im- 
proved, traverse the great industrial districts of the North 
of France. Among these may be mentioned the canal 
from the Scheldt to the Meuse, the Schiers Canal, and 
the Northern Canal. The improvement of Dunkirk, and 
of the canal from the Scheldt to Dunkirk are also matters 
of direct interest to northern French industries. The 
cost of the canal or river improvements proposed by 
M. Baudin is as follows: Canals uniting the Scheldt to 
Dankirk, 440,000/.; improvement of the Seine, 560,000/.; 
improvement of the Khéne, 240,000/.; improvement of 
southern canals, 280,000/.; and improvement of the 
Garonne, between Castels and Bordeaux, 120,000/.; 
making a total of 1,640,0002. The cost of the new canals 
contemplated by M. Baudin is set down as follows: 
Schiers Canal, 1,600,000/.; canal from the Scheldt to the 
Meuse, 3,200,000/.; Northern Canal, 2,400,000/.; exten- 
sion of the Oureq Canal, 1,440,000/.; works on the Loire, 
between Nantes and Augers, 560,000/.; Orleans Canal, 
between Combloux and Orl 200,000/.; Moulins and 
Sancoins Canal, 640,000/.; canal from the Loire to the 
Rhéne, 4,400,0007.; canal from Marseilles to the Rhéne, 
3,656,000/.; canal from the Rhdéne to Cette, 169, 6007. ; 
making an aggregate of 18,265,600/. Finally, M. Baudin 
proposes to expend the following sums in port improve- 
ments: Dunkirk, 1,040,000/.; Diep 232,800/.; Havre, 
640,000/.; Rouen, 460,000/.; St. Nazaire, 40,000/.; Nantes, 
560,0002.; Bordeaux, 40,000/.; Bayonne, 80,000/.; Cette, 
114,000/.; and Marseilles, 1,360,000/.; making an aggre- 
gate of 4,527,200/. Altogether, M. Baudin wants 
24,432,800. The expenditure of this great sum is, how- 
ever, dependent upon what the French term “‘financi:! 
disposabilities,” although surveys for all M. Baudin’s 





projections have either been made or are proposed to 
undertaken. 
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STEEL BALL BEARINGS. 


In spite of their wide application, ball bearings 
have been so little studied that an account of an im- 
yortant investigation concerning the elastic forces 
of steel spheres, plates, and ball bearings under 
heavy loads, will be read with much interest, 
as the results arrived at have proved of high 
yractical value. The experiments were conducted 
by Professor Stribeck at the Centralstelle fir 
Wissenschaftlich-Technische Untersuchungen, at 
Neubabelsberg, near Berlin, on behalf of the Ger- 
man Arms and Ammunition Works of Berlin, and 
their description by Professor Stribeck in the first 
number of the ‘‘ Mittheilungen,” issued by this 
laboratory, inaugurated this publication in an auspi- 
cious manner. 

When, two years ago, the Arm; and Ammunition 


Works inquired about admissible loads for ball 
bearings, there was little beyond Hertz’s theoretical 
deduction on contact of elastic bodies to refer to. 
Henry Hertz,* who, unfortunately, did not long 
survive his epoch-making experimental confirmation 
of Maxwell’s electromagnetic theory of light, was 
originally an engineer. 

In the Contact of Elastic Bodies, Hertz deals 
with the general case of bodies of any shape, 
pressed against one another, but his conclusions 
are subject to the following restrictions : 

1. The contact must be limited to small portions 
of the surfaces. 

2. The forces must be normal to the surfaces in 
contact, which condition would be satisfied if those 
suifaces were perfectly smooth. 

3. The strains must keep within the limits of 
proportionality. 

4. The bodies must be homogeneous. 

For two spheres of radii 7, and r, with the same 
elastic coefficient a, Hertz derived the formule : 


ate SIS 
The compression 9, 1.e., the distance by which 


the two spheres, exposed to the load P, acting 
normally to the resulting pressure surfaces, ap- 
prcach one another is 
.. 3 P? a2 (7 +19) 
3 1.23 a/ = aes 


r; 2 


(1) 


The radius of the pressure surface is 
—— 
a=11,/ Pa—1% 2 
a/ ‘ Tr, + ( 
The greatest pressure which will arise in the 
centre of the circular pressure surface is 
alt 


Py = 0.388 2 = yp. 
rT) T2 


aa (3) 
* Born 1857 at Hamburg, died January 1, 1894, at 











Bcnn, as professor of physics, successor to Clausius. 





Professor Stribeck’s experiments are based upon 
these formule. Hertz himeelf tested them by 
experiments with glass and steel lenses and plates 
of various metals, but he did not carry the experi- 
mental part of the researches far. 

Auerbach tried various glasses and crystals. 
When the elastic limit is just exceeded in brittle 
materials like glass, a crack should form, following 
the edge of the pressure surface. It resulted that 
the loads which produce this fracture depend upon 
the curvature of the lens-shaped glasses, being 
inversely proportional to the cubic roots of the dia- 
meters of the spherical surfaces. For a sphere in 
contact with a plane surface, it was not the square 
of the diameter, but the diameter itself, which 
seemed to enter into the equation. Hertz himself 
expected that his formule would not always answer ; 
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fluenced by that want of homogeneity which we 
know to exist as to the conditions of strength on 
the surface and in the interior of bodies. 

In the verification of his formule Hertz had 
attempted to measure the pressure surfaces, which 
had, of course, to be done under the microscope. 
As this method could not give any information as 
to the relation between elastic extension and the 
permanent set which, in the case of hard steel, 
would be an important term, Professor Stribeck 
measured the movement of approach of the two or 
three bodies under compression. Hard steel, 
although in many respects an excellent material 
for such an investigation, because it admits of 
the application of very high pressures, did not 
appear well suited, as the elastic limit, which 
would have to be exceeded, is considerably in- 


and he thought that the elastic limit might be in- 





:|therefore, magnified 1000 times. 





fluenced by the hardness of the material, and 





uniformity of hardness cannot be guaranteed for 
number of test-pieces of equal dimensions. We 
shall see that the Ammunition Works were alle 
to secure a high degree of uniformity as regards 
hardness in their spheres and plates. But some 
of the irregularities in the results are to be ascribed 
to this unavoidable difference in the hardness. 
When spheres of equal dimensions are pressed 
against one another, the second condition above 
specified, that the forces should remain normal 
to the surfaces, will be fulfilled. It will not be 
fulfilled, however, when spheres are brought in 
contact with plane or differently curved surfaccs. 
These cases had hence to be wee apart. The ap- 
proach of the bodies under load, or what we may 
call the compression, was measured with the 
mirror apparatus of H. Martens. In the first 
group of experiments three balls were placed upon 
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one another in the manner shown in Figs, 1 and 2, 
on the suggestion of Dr. Amsler, whose 5-ton 
press was employed. Short tubes were cemented 
on the first and third balls; the knife edges 
rest against these tubes. Two compressions 
were thus observed simultaneously, between ball 1 
and 2, and between ball 2 and 3; and as measure- 
ments were taken on the left and on the right-hand 
side, the accuracy of the determinations was satis- 
factory. In the second group of tests, a plane 
plate was interposed between two spheres, Fig. 3 ; 
the thickness of this plate, which was turned, was 
equal to the radius of the balls, or greater than 
that radius. Plates and spheres were of the same 
material, and hardened in the same manner. The 
instruments magnified the longitudinal variations 
500 times ; the approach of one pair of bodies wav, 
The loads were 
put on and released until constant values were ob- 
tained for each step.: In the first experiments the 
loads were taken off completely, so that the weight 
of the piston alone remained on the bodies. As the 
arrangement was apt to get out of order, howevcr, 
and as for small loads up to 50 kilogrammes theory 
and practice proved in almost perfect accord, the 
first step could be omitted. 

The diameters of the spheres experimented with 
increased by } in. from # in. to 3 in. _We get thus 
seven sets of observations, with three spheres of 
diameters } in., Zin. ... % in., and seven sets with 
the same two spheres and one plane plate ; further 
experiments will be mentioned lateron. Before we 
tabulate the results, we have to say a few words 
concerning the coefficient of elasticity, which 
occurs in the formule. The mean value which has 


1 
2,120,000 
Tests were made with three cylinders, 43 milli- 
metres high, 16 millimetres in diameter, one of 


been accepted for all the calculations is a = 
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which was not tempered, the others tempered in 
oil or water, The elastic extensions were found : 


1 

Not tempered, a = Zaz! 
Tempered in oil, a 2158000 ' 
Tempered in water, a = - ae 
2,102,000 

These values differ by 1} per cent , an amount 
which is within the probable errors of observation. 
The first two values, for the untempered and oil- 
tempered steel, are almost identical ; the average 
value chosen is, therefore, nearer this figure than 
the other. So far we have kept within the elastic 
limit. When that limit is exceeded, the three steels 
behave very differently, as we see from diagram, 
Fig. 4. In the case of the untempered steel, the 
permanent set increases rapidly with higher loads ; 
the steel tempered in oil also seems to give way, 
but at a much higher pressure ; whilst the curve of 
the steel hardened in water begins to rise only when 
the pressure comes near 10,000 kilogrammes per 
square centimetre, and continues with fairly uniform 
slope up to a pressure of 14,000 kilogrammes. 

fe the experiments in question, to which we 
return, the elastic limit was exceeded in the 
smallest loads applied. It was hence to be ex- 
pected that observations and calculations would 
differ from one another, particularly for the 
high loads, The compressions are expressed in 
i$o millimetres. The equation for the compres- 


sion which heads each Table, is derived from 


equation(1). The + refer to the total compression ; 


the 5, to the permanent set; the elastic compres- 
sions represent the differences between the two. 
The total compressions above the elastic limit are 
greater, and the elastic compressions smaller than the 
figures which result from equation (1). The devia- 
tions are not large, however; Fig. 13, page 466, 
will make this clearer. The third line in each Table 
is marked ‘‘averaged.” These averaged compres- 
sions are the ordinates of the equalisation curves 
which we obtain when we plot the correspondin 
values of d (diameter of sphere) and 4, d and 6,, P 
and 6, and P and 6,, as is graphically done in Figs. 5 
to 7 and 9 to 11. Calculations would have been more 
accurate, but tedious, and the graphical determina- 
tion allows of sufficient accuracy. In Group I., 
experiments with three spheres, the observed 
values and averaged values are in satisfactory agree- 
ment, especially for the total compressions, but less 
so for the permanent deformations. ‘When the ob- 
served values are almost always greater than the 
averaged values, we may assume that the particular 
spheres under test were rather less hard than the 
other spheres ; in the opposite case the balls were 
too hard. Errors are particularly to be feared 
from any sli ping of the balls upon one another. 
Slipping would occur when the outer balls did not 
fit the pistons well, for want of uniformity in curva- 
ture or hardness, and when they were not in per- 
fect alignment. These sources of error affect large 
spheres particularly. The application or release of 
the load may further cause the piston to turn a 
little. In Group IL. consisting of two spheres and 
a plane plate, the divergences between observed and 
averaged values are more agree especially 
as regards permanent set. The trouble is chiefly 
due to the unequal hardness of the various pieces. 
Most of the plates were comparatively too soft, and 
that this was so was only ascertained during the 
course of the tests. 

We select from the seven tables those concerning 
spheres of 2 in., § in., and in. in diameter. 

The permanent compression curves of Figs. 5 and 
9 appear to become tangential to the abscissa near 
the origin. These portions are, however, too un- 
certain, and the tests do not enable us to deter- 
mine the loads near the elastic limits. Yet their 
dependence from the radius of the sphere can be 
deduced from the following considerations : If sur- 
face tension and other causes influence the elastic 
limit in such a manner that the respective loads be- 
come dependent upon the curvature of the body 
under examination, as Auerbach observed for brittle 
materials, then we may expect that these accessory 
influences will not cease when the elastic limit is 
reached, and this, all the more, because the 
elastic limit is not a distinct characteristic point 
in the case of a cylinder, and much less so 
for two spheres in contact. For when two spheres 
are compressed, nothing tells us when the limit is 
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Group I.—Turer Spxeres OnE ABOvE ANOTHER. COMPRESSIONS IN ,}, MILLIMETRE. 
P in Kilogrammes. | 50. | 100. | 200. | 800. | 400. | 500. | 600. | 700. | 800. 
Three Balls § In. in Diameter. ; = 0,00012025 v pz, 
From equation (1) | $.16 5.18 8.22 | 10.78 13.06 15.15 =| 17.11 18.96 ‘ 
6 total { Observed... ..  ..| 3.82 | 5.4L 9.17 | 1LF2 14.62 17.31 | 19.71 22.91 ey 
Averaged... ..  ..| 3.32 5.42 887 | 11.9) 14.66 17.31 | 19.84 22.30 20.685 
3p set mene! Serr) me | 9.27 0.95 | ms 3.01 “S 5.30 as 7.80 
Averaged .. | 007 | 0.27 0.90 ia | 8% 3.85 5.06 6.38 7.80 
Three Balls, § In. in Diameter. = = 0,0001014 4p2, 
Equation (1) 275 4.37 6.94 9.09 11.01 12.78 14 43 15.99 17 
é total { Observed .. | 2.78 444 7.14 9.45 11 65 13 62 15.49 — 
Averaged .. 2.78 4.43 7.18 9.51 11.65 13 63 15.53 17.35 19.08 
5? eet { Qhesrves ia 0.05 0.11 0.39 0.66 1.01 1.51 2.17 281 
Averaged .. ee] 0.05 O11 | 0.35 0.68 i | Les 2.19 2.81 345 
Three Balls, % In. in Diameter. : = 00000834 #/ P2 
Equation (1) 3.59 5.70 | 7.47 9.05 10.50 11.86 13.14 14.3 
§ total { Observed .. | 3.60 589 | 7.51 9.24 | 10.76 12.90 1345 | i483 
Averaged. 3. .| 3.59 5.70 | 7.62 9.20 | 10.75 12.18 1353 | 1483 
| { Geanrves Sean % 008 | 0.15 0.22 0.38 ie aK 0.90 
Averaged |. | : | 0.08 0.15 0.25 | 0.37 0.52 0.70 | 0.90 
GROUP II.—Puane Piate Between Two SPHERES. 
' 
P in Kilogrammes, | so | 10 | 20 | a0 | son | so. | oon | 200, | a, 
Two Balls 3 In, in Diameter. ; = 0.0000954 pz, 
Equation (1) 2.59 4.11 6.58 855 | 10.36 12,02 13.58 15.04 5 
é total { oteerved so. cosh, RBA 4.15 6.62 | 8.57 10.54 | TET ees 17.00 
Averaged.. ..«.| 2.60 4.14 6.67 8.86 10.82 | 12.64 14.32 | 15.91 17.44 
Se esi = oe tas eee 0.18 0.48 0.83 1.29 | 2.57 ii 3.78 
Averaged .. | 0.18 0.48 0.86 133 | 1.86 2.48 3.12 3.81 
5 ae 
Two Balls, § In, in. Diameter. —y =0.0000805 1 P2, 
( Equation (1) 2.19 347 | 5.51 7.22 | &74 | 10.14 | 11.45 12.69 13.84 
§ total } Observed .. 2.97 368 | 5.70 7.47 9.03 10.43 | 11.78 13.01 14.31 
lAveraged |); | 219 8.50 | 5.64 7.40 9.04 10.54 11.93 13.23 14.46 
eee { Qeserves ees gel ee ee 0.39 0.62 0.78 1.03 1.16 1.44 
Averaged .. a ae | - } oa | 0,23 0.44 0.64 0.85 1,13 1.39 1.63 
Two Balls, % In. in Diameter. 2 = 0,0000662 2/pa, 
Equation(1) ..— ..! 2.85 4.58 5.93 | 7.19 | 884 | 9.42 10.44 11.41 
6 total <{ Observed .. * a 2.87 4.55 5.95 7.29 oe ; 9.67 a 11.71 
Averaged. 0... 2.85 4.54 5.98 7.238 | 843 | 9.60 10.65 11.68 
aiain {fewees Pe es ee z 0.07 0.17 iin eee 0.48 zs 0.67 
. Averaged... .... os ¥ | - | 0.12 0.19 | 0.29 0.39 0.50 0.62 
I ! ! 
surpassed. As the limit is reached for one particle, = £00 300 400 500 600 ‘700kg. 
the surface under pressure is enlarged, and more} ®9¢d= 0.600 0.740 0.869 0.016 1.051 1.125 in, 
particles are pyt under stress. ae Ss eT eS Ue 


For the elastic limit the permanent compres- 
sion; the set, amounts only to a very small, not 
measurable, portion A of the total compression. 
If 5', and 3! are the respective permanent and total 
values near the elastic limit, then 4!, / 5! = A, or 
if we introduce the diameter of the sphere d, 


1 1 
Ad A. The similar ratios oo and © would 
d‘d d d 


refer to small, but measurable, compressions. We 
examine the conditions under which these latter two 
ratios become constant, and we will assume that we 
find, for 5, /d = constant, the relation P=kd? (P 
the load, d the diameter). As the 5 and 6, are cor- 
related, the same loads P = k d? would produce the 
total compression 6. From equation 1 it would then 
further follow—though strictly only as long as we 
keep within the limits of proportionality —that 3/d= 
mg 7B Then 3, /5 must also be constant for P 
= kd’, 

We have assumed P = k d*. We know that this 
holds, though with a different constant k' for the 
elastic limit, provided that there be no complica- 
tions by surface tensions and other uncertain forces. 
If we then find the condition P = k d? confirmed, 
we may conclude that we need not consider surface 
tensions. The question is examined with the help 
of the curves of Figs. 7 and 11. Fig. 8 concerns 
spheres of equal diameters ; the 3, /d = 0.00025, 
and therefore the compression which one ball under- 
goes (it will be remembered that the observation 
values refer to two pairs of spheres under contact) 


* = 0.0000625 d. 


In order to determine the loads (for various dia- 
meters) which produce the permanent compres- 
sions & = 0.00025 d, we draw in Fig. 7 through 
the curves the straight line 5,/d = 0.00025. The 
abscissa of each intersection gives a diameter. If 
we now plot the squares of these diameters and 
the corresponding loads, we obtain a straight line 
(Fig. 8) which passes almost exactly through the 
origin. For &/d = 0.00025, therefore, P is really 
= k di’. 

The numbers derived from the other curves for 








The smaller 40 /d, that is, the more we approach 
the elastic limit, the nearer to the origin will be 
the intersections of the lines with the abscissa. 

When the sphere rests on a plane plate, we find 


similarly i = 452, 485, 481, 482, 485. Thus the 


important fact is established that for the hard steel 
in question the loads are, when we approach the 
elastic limit, proportional to the squares of the 
diameters, or the resulting compressions are the 
same for any diameters. 

These considerations further enable us to de- 
termine the admissible loads. Apart from other 
features, to be discussed later on, the admissible 
load will depend upon the stresses, the compres- 
sion, and the ratio 3, /d. As P=kd?, P may be 
regarded as the admissible load, and k then repre- 
sents the admissible load for unit diameter, or the 
admissible specific load. What has been said so 
far applies only to static loads; but it will be 
shown that the P/d? = constant holds also for ball 
bearings. Before experiments were commenced 
on ball bearings, the magnitude of the permanent 


set 5, for various a Was further studied. It hav- 


ing been established with the aid of the curves of 
Fig. 11 that to a definite, but very small value 
8, /d, corresponds a certain P/d?, the value 4, /d, 
corresponding to any P/d, can be ascertained with 
the help of the same curves. We find for k in 
kilogrammes per } in. : 


k = 4 5 7.5 10 15 20 
1000 85 /d = 0.017 0.067 0.125 0.204 0.374 0.555 
10008/d = 224 261 241 4.14 5.50 6.65 

5p /5 = 0.021 0.026 0.037 0.049 0.063 0.083 


The graphical representation of Fig. 14, page 466, 
shows the influence of k upon the deformations more 
clearly. Attention is drawn to the curve & / d, which 
can be traced back to the orgin with a fair amount 
of reliability, with the help of the two other curves. 
This curve touches the abscissa, that is to say, the 
permanent cet increases very slowly at first. For 
k = 2, & is approximately 0.000015 d, or for one 
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EXPERIMENTS ON THE COMPRESSION OF STEEL BALLS. 
(For Description, see Page 463.) 
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(S546) 


excessive. 
the effect of such unusual loads would not be| 
an increase in the frictional resistance, but rather of plane paths, are greater than in the latter case. 5 
injury to the parts, especially to the bushes or The Table in the next column summarises the 
|experiments on which the curves No. III. of 
Additional experiments were made with balls Fig. 13 are based. 
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surface under pressure one-fourth of that value, 
which would mean a compression of 0.00008 milli- 
metre for a ball 20 millimetres (0.8 in.) in diameter. 
But for k = 4, the compression factor is already 
three times as large ; for k = 6, six times ; and for 
k = 10, the curve has attained its maximum slope. 
A load of 10 kilogrammes per } in. is peohilihy 
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«Rig. 28. 


I. 3Balls % diameter. : 
Compression according to. Hertz: $-0 o0c10uVP* 


IL2Balls % dia.and Plate, 
In Compression according to Hertz: ¢-QocccsesVP? 





‘should be observed when the loads on the balls, | friction movements in roller bearings, and content 


resting on plane surfaces or in hollow cylinders, | ourselves with recording the conclusion arrived at, 
are as 1 : 3.56, or that the compression ratio should | that to minimise the friction, large balls should run 
be 1:5/3. This refers to cases within the limits | in the smallest possible circles, and the number of 


of proportionality. When we exceed this limit, | balls should be as small as possible. The principle 


the advantage offered by hollow paths is not so/of the frictional balance in which ball bearings 


| great ; in other words, the total and especially the were tested at various speeds and loads up to 5000 


Se 
0.14 


q.14. 





ita IL 2Balls % dia: ard Grooved Glinders. dL mitt +s t « &@ & 2 a oe 
é ; Compression according to Hertz: $-loooostP: Kuv Kg per Inch. 
S 4 AA ils 
$ V4 see Elastic coefficient = sxsho50 















































Fic. 16, 


roller paths. 


& in. in diameter and hollow cylinders of a radius | 


equal to two-thirds of the ball diameter, a greater experiments with ball bearings to which we shall 5 
contact area being thus provided. From Hertz’s | refer later. 


formula it would result that the same compression 








The author remarks, however, that) permanent compressions resulting with hollow | 
paths from loads 3.56 times as large as in the case 
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Hollow Cylindrical Plate between Two Balls, § In. 
in Diameter. 






5541 





= = 0.000057 */P? (Hertz). 





l Nl 
gy P in Kilogrammes. 50 | 100 | 200 | 300 400 500 600 700 

The problem can, however, be decided only by ,———————__ | — | —_, —|—__ —_—_ —_ —— 
Hertz .. ..| 1.55 '2.46/8.90 6.11 /6.19 7.18 8.11| 9.82 

(Seeercen .. |1.59 2.56 4.11 5.39 6.51) .. |8.48 10.2 

.. {0.01 0.06 '0.13'018 0.25 .. 0.40 057 


| 


5 6, Observed 
We pass over the theoretical deductions on the a5 
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COLUMBIA UNIVERSITY; NEW YORK. 
(For Description, see Page 468.) 
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kilogrammes will be understood from the diagram, 
Fig. 15. The lever A BC is loaded at A. The 
rod C D is pressed upward by the shorter lever arm 
B C, and transfers its pressure through the suspen- 
sion bar W D to the bearing W, encircling a shaft 
which can be turned in either direction. If the 
pressure P at C acts always in the direction C D, 
then a revolution of the shaft in the sense of the 
arrow will tend to deflect C D in the direction 
marked in the diagram, and if m is the distance of 
the force P from the shaft, the moment of friction 
is P m. If we introduce an ideal coefficient of fric- 
tion , acting at a distance r from the axis 
of the shaft, then x» 7 P = Pm,orpni = mr. Asr 
has a definite magnitude far each bearing, /i will be 
proportional to m, i.e., the deflection of C D is pro- 
portional to the ideal coefficient of friction of the 
bearing. 

In the arrangement, so far explained, the weights 
of the rods (D and WD) would exercise a torque. 
In order to balance their effect, a second lever 
E F Ghas been added, and the two systems are 
connected by arod E D. The balance weight is 
at G, and. F G forms a pointer, playing over 
an arc, from which we read off the frictional co- 
efficient with greater accuracy than we could obtain 
at C D. The dimensions of the balance, illustrated 
in Fig. 16, are : 


¥e8es 
ee 


HE EQQ> 
QySwe 


The shaft diameter was 7 centimetres. The 
weights of C D, W D, and the bush amounted to 
74.7 kilogrammes, of G to 0.3 kilogramme. The 
balls were sparely lubricated with motor oil from 
Deutz, only sufticient oil being allowed to make the 
lower balls dip into it. Under these circumstances 
the influence of the oil temperature on the friction 
is negligible. It would, moreover, hardly be possible 
to determine that temperature influence accurately 
as the heat changes the shape of the bearing and 
roller path. The temperature of the oil was mea- 
sured, however. The first bearing was run at speeds 
of 65, 100, 130, 190, 380, 580, 780, and 1150 revo- 
lutions. Starting with the lowest speed, the loads 
were increased step by step and decreased again. 
When, at fairly the same temperature, less friction 
was observed in the descending series than before, 
it was assumed that the bearing was not yet pro- 
perly worn in. It was further ascertained that the 
proper polishing of the roller path had a very 
marked influence in this respect, and on the life of 
the bearing. No scratches should remain visible. 
The same process was then gone through with the 
higher speeds, and the bearing finally examined if 
no disturbance had occurred before. When both 
bearing and balls had remained intact, the series 
was repeated under higher loads, and when the 
admissible load had visibly been exceeded, a dura- 
tion test was made to wind up with at 780 revolu- 
tions. This method could not but afford useful 
information as to the admissible load k. In the 
subsequent series many of the preliminary stages 
could, of course, be dispensed with. 

The double ring bearing, of which Fig. 17 is a 
diagram, gave by far the best results for heavy loads 
in the series of tests made, in this instance, with four 
such bearings of different steels. The roller paths 
are arcs of circles of a radius equal to two-thirds of 
the ball diameter ; other ratios do not appear to 
have been tried. For ioads varying between 1000 
and 3000 kilogrammes, speeds between 65 and. 
780 revolutions, and temperatures between 18 deg 
and 40 deg. Cent., the coefficient of friction y; Varied 
little ; it is 0.0015. At loads below 1000 -kilo- 
grammes, a higher coefficient was observed, again 
almost independent of the speed. Some of the 
data are worth quoting.. The column 1.4 d’, &., 
in the following Table expresses the maximum load 
on balls of diameter d, expresséd in } in. 











rolling friction varied between 0.0009 and 0.00011 
for a total variation between 0.0013 and 0.0017. 
Figs. 18 to 20 also represent double ring bearings. 
| The first gave about 15 per cent. more friction than 
the bearing just mentioned ; the two others, and 
particularly the last, were much less satisfactory 
and cannot be recommended. The influence of the 
speed was small in all cases. In case Fig. 20, the 
temperature rose in the course of three hours from 
84 to 130 deg. Cent., without any noticeable change 
in the coefticient of friction. The sliding friction 
was, for the bearing represented in Fig. 19, about 
equal to the rolling friction at a load of 1800 kilo- 
rammes ; the sliding friction decreases with decreas- 
ing load; in case Fig. 20 it was three times as 
large as the rolling friction with a load of 3000 
kilogrammes, and still twice as large for a load of 
1800 kilogrammes. Two bearings of the type Fig. 21 
were examined. The one of them had been con- 
structed before this research was commenced, and 
it was with this bearing that the injurious influence 
of a few scratches in the roller paths was first 
observed. The examination extended over five 
weeks, during which the bearing was running daily 
for from two to nine hours, and yet it did not 
a to have settled completely. Professor 
Stribeck found an observation which he had made 
on worn gears confirmed, that to get a bearing into 
roper trim it should be run for some time at too 
high loads. The loads could not be increased beyond 
4200 kilogrammes, as two of the rings gave way. 
The sliding friction amounted to one-third or one- 
fourth of the total, so that the arrangement is not 
unsatisfactory. 
When the loads become excessive softer spots in 
the rings turn dark and holes are beginning to 
form. If 3000 kilogrammes is regarded as a prac- 
tical limit for a bearing of the type Fig. 17, then 
we get the admissible load 10 d? (d expressed in 
eighths of an English inch), or 100 d? (when d is 
expressed in centimetres), for balls running in 
grooves of a radius equal to two-thirds the diameter 
of the ball. From the experiments with the bear- 
ings of type Fig. 21, which concerns plane, conical, 
or cylindrical roller paths, the practical load limit 
would seem to lie between 3 and 5 d? (d in } in.), 
or 30 and 50d? (d in centimetres). The large 
values hold for paths on which the friction is 
almost entirely of the rolling kind (between the 
balls and the outer rings). But the values are high 
in any case. For very heavy pressures, up to 
6000 and even 10,000 kilogrammes, the first-men- 
tioned double ring bearing, Fig. 17, appears alone 
to be fitted, and, indeed, to be well suited. 
The German Arms and Ammunition Works, 
of Berlin, have, since the experiments, constructed 
various types of ball bearings in accordance with 
rules laid down by Professor Stribeck, and 
their experience confirms the results arrived at. 
The researches reflect high credit upon Professor 
Stribeck, to whom we offer our thanks and con- 
gratulations for so valuable a contribution to the 
solution of very important and difficult mechanical 
problems. 








COLUMBIA UNIVERSITY. 
(From Our New York CorRESPONDENT.) 


Tue writer, who visited this institution on the 
occasion of the annual meeting of the American 
Society of Mechanical Engineers in December last, 
was so impressed with what he saw, that he 
thought an illustrated article on the University 
amight ‘be of interest. It appears that in 1702 under 
** good Queen Anne” there was a farm of 32 acres 
called the ‘‘ Queen’s Farm.” How it became hers is 
not told, but there were many events incident to the 
exit of the Dutch from, and the entry of the English 
into, Manhattan Island which are mysterious, and 
it is not improbable that some official who had 
grabbed 100 acres, gave the Queen 32 to save the 
balance for himself. Suffice it to say, that Governor 
Lewis Morris asked for this land for a college, and 


Revolutions per Minute. 65. | 885. 780. | said, what is true to-day, ‘‘ New York is the centre 

Load, 880 kilog., corresponding vo 1.4 42 14; '0.0033.0.0035 0.0037 of English America, and a proper place for a col- 
os 50 » BL 4, ; 20) 2 g2/}lege.” The Queen, however, held on to her 
” i 670 « Ris 7). 8 2 farms, but in 1754 a charter was granted to 
Se ac ee "95 " | 45 45 15| ‘*The Governors of the College of the Province of 
- —_ oe ” a8 »» |0.0015 0.0013 4 New York in the City of New York in America.” 


” | 


The rings were carefully polished. If that had 
been neglected, and if there had been an = 
feed of a thick oil, the speed would probably 


Trinity Church having ‘‘ acquired ” (this is a good 
war term, and was in use in 1861) title to the 
King’s Farm, released a portion of this, and in 1756, 
Sir les Hardy laid the corner stone of King’s 
College. During 1776, and later, the College was 


American troops. On May 1, 1784, the College exer- 
cises, which had been suspended during the war, 
were resumed, the name was changed to Columbia 
University, and a new charter granted by the 
State of New York. In 1860 the College was 
moved to 49th-street and Maddison-avenue, some 
34 miles up town ; it was then considered an error 
to have selected so remote a site—to day it is the 
centre of New York City. A School of Mines 
was added, and it has always been a pleasant 
thought to the writer that he had the privilege of 
being one of the early pupils in this school. The 
phenomenal growth of New York soon made the 
new site undesirable, and in 1897 the University 
moved far higher up town to 116th-street, and the 
Boulevard, the site being a high point of land near 
Grant’s Tomb, overlooking the Hudson River, 
and an ideal spot for a university. This locality 
possesses a historic interest dating back to the 
American Revolution. On September 16, 1776, a 
battle, known as the Battle of Harlem, was fought 
here between the Hessians and the Continental 
troops. 

In Fig. 1, page 467, is shown a bird’s-eye 
view of the present buildings, with the Hudson 
River and the Palisaides forming background. 
The building in the centre with the dome is the 
library, and the interior is as imposing as its 
exterior. This has, however, been already illus- 
trated in ENGINEERING (see vol. lxvi., page 849). 
The Schools of Engineering are the structures 
with which this article has _ principally to 
deal, and accessory to them, Havermeyer Hall, 
which is devoted to chemistry, may be mentioned ; 
it is illustrated in Fig. 2. An interior view of the 
quantitative laboratory is shown in Fig. 3, page 
470, and it may be said the arrangements for con- 
venience and investigation are as elaborate as the 
fondest devotee of the science could desire. 

In considering the mechanical engineering de- 
partment, we naturally begin at the power plant, 
an abridged description of which is as follows : 

Two thousand horse-power of boilers are installed with 
room for 2000 horee-power more. Under the galleries are 
the hydraulic plant for fire, elevator, and stand-pipe ser- 
vice, and east of the boiler-room is the engine-room, with 
two 300 horse-power Allis engines in duplicate, and two 
100 horse-power Armington-Sims engines in duplicate. 
The space in the middle of this room is reserved for a 600 
horse-power engine and its electric generator. The large 
engines are simple, and both are non-condensing, since 
most of the year the exhaust steam is used for heating. 
The coal is brought in by the Hunt railway system from 
under the drive-way, where it is stored in underground 
vaults, and ashes are disposed of into an underground 
tunnel, from which they are elevated to the street grade. 


Above this installation is the gymnasium, which 
has a running track, handball courts, fencing and 
boxing rooms, anda swimming pool. The rest, and 
by far the most important part, of this University, 
from an engineer's standpoint, is the Department 
of Mechanical Engineering. Professor Hutton, so 
well known as the Secretary of the American 
Society of Mechanical Engineers, is at the head of 
this department, which has been greatly enriched 
by valuable contributions secured by him. 


The visitor approaching from the Engineering Building 
enters the westerly section. The first object is the full- 
size American standard Se engine, 
Columbia, gift of the Baldwin motive Works. It 
is intended to be run in place experimentally by its 
own fire and steam, but is also connected to the steam 
supply of the University. By its mounting upon 
supporting wheels the engine runs as on the road, but 
without forward movement; by applying known resist- 
ance sto: the: axles of the eet adie shafts, the four 
cylinders exert a tractive or hauling effort, which may be 
measured at the draw-bar behind the engine, while the 
coal water consumed in a test are measured by the 
scales and tanks on the platform which replaces the tender. 
The locomotive represents a power exceeding that of 1000 
horses. To carry off the steam and gases from the loco- 
motive stack a Sturtevant fan, driven by its own engine, 
establishes natural conditions of draught above the stack, 
and sends these gases up a chimney flue to the roof. The 
locomotive is a standard gauge engine, of the Vauclain com- 
pound type, having four cylinders; its weight is 63 tons, of 
which 80,000 1b. rests upon the four drivers and is available 
for adhesion and traction. It is mounted upon friction 
wheels, fitted with brakes and dynamometers, whereby it 
can be run at any speed in place up to 60 miles an hour by 
steam from its own boiler, while o ations on tractive 
power, steam distribution, and coal and water consump- 
tion, are conveniently made. The University is indebted 
to friends for the funds necessary to instal and mount the 
engine, and for the gift of many details in whole or in 
part. The 8-in. bearings of the carrying wheels were ob- 
tained through Mr. George V. Cresson, of Philadelphia ; 
the supporting girders were gifts of the Carnegie Steel and 
Iron Soames 5 the Ellis bumping post or abutment is 








have exercised a much greater influence. The 





used as barracks and hospital by the British and 





the gift of the Mechanical Manufacturing Company, of 
Chicago ; the rails, the gift of the Pennsylvania Steel 














ApriL 12, 1901.]} 


ENGINEERING. 





469 














mpany ; the ties, the gift of the New York Central and 
Hudson "River Rail Company, &c. Furthermore, 
the locomotive can be connected to the compressor of the 
Allis laboratory, and can be operated as a compressed 
air locomotive for test and experiment, up to 100 horse- 


wer. 
P North of the Columbia is a standard trolley car, gift of 
the J. G. Brill Company, equipped with electric motors, 
from the General Electric Company. The truck and 
motors, when mounted similarly to the Columbia 
mounting, will be run experimentally ; the car body is 
used as @ computing-room and office. In front of the 
trolley car is an experimental compound steam engine, 
run aS an air-compressor, operating in two s with 
intercooler ; this was presented by the Ingersoll-Sergeant 
Machine Company. 


Other manufacturing companies have contributed 
to make the plant complete, Professor Hutton 
happy, and the students’ education thorough. For 
instance : 


Passing to the eastward around the end of the jack- 
shaft, with its os drive, wheels and clutches, the gift of 
the Dodge Manufacturing Company, of Mishawaka, Ind , 
the principal experimental steam engine of the laboratory 
is reached. This is a triple-expansion Corliss engine, the 
gift of the sons of Edward P. Allis, as a memorial to their 
father. It can be run either as an ordinary power plant 
engine by the Dodge rope drives, or as a three-stage air 
compressor, with intercoolers giving compressed air at 
250 lb. When run as an experimental steam engine, the 
steam it uses is condensed in the Allis independent sur- 
face condenser, by the water in the depressed tank and is 
weighed directly. The 15 horse-power Otto gas engine 
adjoining the Allis engine is operated experimentally and 


as a source of power for the jackshaft when steam engines | & 


are not running. In an alcove north of the engine is a 
Westinghouse air brake equipment, with pump, valves, 
car reservoirs and train ne complete, the gift of the 
Westinghouse Air Brake Company. Abt the side of the 
sunken water tank is a small experimental steam engine, 
used for test, and for driving the short easterly jackshaft ; 
and on the platform over the tank are small hot-air 
engines used for tests. Along the south wall is the con- 
tinuation of the American rope drive, transmitting power 
to the easterly section. 

The visitor who enters the easterly section by the 
north passage at the side of the condensing well, 
reaches the equipment of hydraulic machinery, gifts of 
Mr. C. C. Worthington, as a memorial to his father, the 
late Henry R. Worthington. First comes the surface 
condenser with its attached cylinders, and then the triple- 
expansion duplex pumping engine. This will discharge 
1000 gallons a minute, drawing water from the well 
under the cylindrical measuring tanks. Beyond these 
tanks and overhead is a suspended gallery fy cat 
tanks fitted for hydraulic experiments, and in front of 
this gallery stands the greatsteel air chamber or accumu- 
lator, from which water flows to motors when under 
test. At the east end of the laboratory are also the 
high-pressure pumps and the vertical accumulator, capable 
of giving a steady flow of water under 5000 lb. pressure 
per square inch. 

An 8-in. Venturi meter, the gift of the Builders’ Iron 
Foundry, of Providence; hydraulic rams, the gift of the 
Douglas Manufacturing Company, and of the Rife Hy- 
draulic Engine Company ; impulse waterwheels of Pelton, 
Doble, and Cazin type ; and a Leffel turbine ; have been 
installed at the side of two large capacity centrifugal 
pumping machines. One is the gift of the Morris 

fachine Company, of Baldwinsville, N.Y., and has its 
directly-coupled engine, and the other is the gift of the 
Lawrence Machine Company, through Mr, William O. 
Webber, of Boston. Other motors will be added as cir- 
cumstances permit. An ammonia compression refrigerat- 
ing machine, with oe of four tons of ice in 24 hours, 
has been presented by Mr. Edgar G. Barratt, and will be 
available for test and for use in verification of formulas 
and calculations. 

Returning along the southerly passage, the visitor 
reaches the centrifugal pumps, operated by steam or by 
belt, and the equipment of impulse wheels. He passes 
the test apparatus for the hydraulic ram machines, the 
outfit for calibrating indicators, calorimeters, water 
meters, nozzles, and the like, and the mount of experi- 
mental gas and oil engines. The cast-iron floor plates 
are for temporary mounting of machines for test, and for 
calibration of small dynamometers of transmission type. 
Here, also, are the De Laval steam turbine and the pump 
and horizontal accumulator of the Worthington equi 
ment. This furnishes water under pressure of 1500 ib. 
per square inch, for motor tests and other experimental 
uses. ‘The big cylindrical tanks are for use in measuring 
water delivered by pumps and over weirs, or the water 

by water motors for a measured performance. A 
sunken weir channel is also arranged below the floor level 
at the north-east end. The hydraulic elevator in the 
Engineering Building, the gift of Otis Brothers, has 

en made a piece of laboratory —- of unique 
value, by being fitted with special facilities for the stud 
of the mechanics and problems of hoisting. The venti- 
lating machinery of the laboratory is also likely to be 
specially adapted for experiment and test in pneumatics 
by calibrated orifices, gauges, and similar sueiunces. 

A fine glass mercury column with a height of 100 ft. is 
to be installed in the elevator shaft when the latter is 

y to receive it. 

From the easterly or Worthington section the visitor 
enters the tunnel which leads to the power house. Upon 
the floor of the latter is a further part of the mechanical 
laboratory equi 1ent—experimental steam engines, con- 
denser, &c, eir position here, however, must be 


regarded as only temporary and provisional, and another 





Y | additional complication. 





disposition will be made of them as soon as possible. 
They can be easily made available, however, for test and 
experiment in their temporary location. 

One of the testing laboratories is shown in Fig. 4, page 
470. These are located at the north end of the main floor of 
the Engineering Building ; they are equipped with high- 
grade testing machines for tensile, traverse, torsion, and 
compression tests. Their designs are of diverse res to 
give wide experience in handling, and they are fitted with 
the best and newest appliances for observing and wor emomp 
deformations of test-pieces. The Emery testing machine o 
150,000 Ib. capacity is a marvel of accuracy and _sensitive- 
ness, and is used as a standard of reference. The others 
of 50,000 Ib. and 100,0001Ib. capacity, respectively, are of 
the usual commercial types, and include Keep’s series. 
Practical and scientific tests and investigations, such as 
arise in ——- industrial centre like New York City, are 
continually in progress at the side of the work of the 
students. 

The electrical laboratories are shown in Fig. 5. In the 
sub-basement are located the storage battery and photo- 
meter rooms. The former will contain a battery of 70 cells, 
to be used for efficiency and output tests and also as a source 
of steady potential and current. The photometer-room is 
equipped with all necessary apparatus for determining the 
candle- power of arc and incandescent lampsas well as other 
sources of light. In the basement are situated the two 
machine laboratories, the larger containing the direct- 
current machinery, while the smaller accommodates the 
alternating-current apparatus. In the former, a 60 horse- 
power high-speed steam engine drives a line shaft carry- 
ing pulleys controlled by friction clutches, to which the 
larger machines are belted. The smaller machines are 
belted to a second line shaft, being mounted upon two 
long heavy tables, which brings them to a convenient 
height and alo affords space for instruments, note-books, 
c. The dynamo-room is shown in *. 6, page 470. 
The various dynamos which are belted to the two shafts 
include examples of 115 and 500-volt constant potential 
generators, constant current arc-lighting dynamos, and 
other typical machines. Several types of stationary and 
railway motors, as well as motor dynamos, are also placed 
in this room. Complete sets of ampere and volt meters, 
speed indicators, transmission and absorption dynamo- 
meters, are available for testing the various dynamos and 
motors, 

In the other machinery laboratory the alternating-cur- 
rent apparatus is placed, including single-phase and poly- 
phase generators, induction and synchronous motors, and 
various types and sizes of transformers. h alternator 
is driven by a separate electric motor, enabling its — 
to be independently regulated. Complete sets of alter- 
nating-current measuring instruments and wave-tracing 
apparatus are also provided. 

The Physical Laboratory is as thoroughly oappet 
as the departments above described. Special fea- 
tures of the Mining Section are the admirable glass 
models showing strata, veins, and workings, and a 
series of geological relief models. In fact, the 
student in every department is absolutely without 
excuse if he fails to learn. He has the best of 
instructors and the most modern apparatus, and 
the greatest opportunities. ‘‘The wayfaring 
man, though a fool, shall not err.” 

The writer, in conclusion, expresses his thanks to 
his friend, Professor F. R. Hutton, to whose kind- 
ness some of the photographs shown are due, and 
also to the able superintendent, Mr. Frederick A. 
Goetze, member of the American Society of Mecha- 
nical Engineers. 





EXPRESS LOCOMOTIVE ; KRAUSS SYSTEM. 

Tue Locomotivfabrik Krauss, of Munich and Linz, 
occupies a front rank among the locomotive builders of 
Germany, and at the Paris Exhibition of last year, the 
company’s contribution to the Vincennes annexe was of 
much interest and importance. One of the locomotives 
this firm exhibited, and perhaps the most interesting, 
was a twelve-wheeled express engine, of which four 
wheels were coupled ; it was fitted with —— 
motor wheels (system Krauss), and had a truck at eac 
end. The various illustrations we publish on our two- 
page plate, and on page 471, show the construction of 
this engine. The most striking feature of the .engine 
is the auxiliary axle placed between the forward pair 
of truck axles, and on which is placed a pair of 
wheels, usually raised clear of the rail. By means ofa 
system of control gear, these wheels can be lowered 
to the rail and converted into an extra pair of driving 
wheels when the necessity of the service requires. 
Thus the locomotive can be converted practically 
into a six-wheeled coupled, and its tractive power 
considerably increased, at the cost, of course, of some 
Before proceeding to de- 
scribe special details, we may give the leading dimen- 
sions of this engine : 





GORGG i. as 1.435 m. (4 ft. 84 in.) 
— of grate 1.620 ,, (63.78 in.) 
Width _s,, 3 L868 5, } 
ae .-. 2.91 sq. m. (31.32 sq. ft.) 
Depth of firebox, front 1.870 m, (74.63 in. 

“3 » . tack... LO tees, 

» diameter of boiler... 1.602 ,, (51.26 ,, ) 
Smallest re --- 1.426,, (66.14 ,, ) 
Height of centre of boiler 

above rail ... ive .. 2.640 m. (8 ft. 7.9 in.) 





Number of tubes _... wi 238 
Diameter of tubes, outside 47 and 52 = (1.85 


and 2.05 in.) 
Length between tubeplates 5.10 m. (16 ft. 8.8 in.) 


Heating Surface: 
Firebox aos ..» 11.81 8q. m. (127 sq. ft.) 
Tubss ... Bs? 179.17 eq. m. 
(1928 63 sq. fo.) 
Total ... 190.98 sq. m. 
; (2055.63 sq. ft.) 
Working pressure ... 210 Ib. 


Diameter of “main high- 
pressure cylinder ; 


440 mm. (17.33 in.) 
Diameter of main low-pres- 


sure cylinder 650 ,, (25.59,,) 
Length of stroke oc OOD > CRS.) 
Diameter of auxiliary cylin- 

ders ... hi ace ee Sys CORE. ) 
Length of stroke... <a” Oe) 
Diameter of driving wheels 1.870 m. (73.63 in.) 
Diameter of driving wheels, 

auxiliary ... bat exc BOR oo CI con 
Diameter of carrying wheels 1.00 ,, (39.37 ,, 
Total wheelbase... ... 8,940 m. (29 ft. 4 in.) 

», _ length... san ... 11.648 ,, (38 ft. 2.6 in.) 
Height of chimney above 

rails ... oe: we .» 4,230 ,, (13 ft. 10.5in.) 
Outside width of engine 3.00 m. (9 ft. 10.11 in.) 
Total weight... —... - 68 tons 
Weight on first axle i 14.8 ,, 

FS = with aux- 

iliary wheels on rails... ah. 
Weight on third axle ae 109 ,, 

s second axle with 

auxiliary wheels on rails... 134 ,, 
Weight on three rear axles 12, 
Usetul adhesion weight with 

two driving axles... an 28.2 ,, 
Useful adhesion weight with 

two driving and auxiliary 

axle ... nee ae ae 41.6 ,, 

Tender : 


Number of wheels ... 


8 
Diameter of wheels... 1.000 m. (39.37 in ) 


Wheelbase... 4.9 m. (16 ft. 0.9 in.) 
Weight full ... ae 43.9 tons 
Water capacity ...18 cub, m. (635.7 cub. ft ) 
Coal capacity... sod aon 6 tons 
Total length of locomotive 

and tender... ... 19,067 m. (62 ft. 6.7 in.) 


As already indicated, the uses of the auxiliary motor 
wheels are especially for starting heavy trains, and 
for going up steep gradients, on those lines where 
the general inclines permit the use of four-coupled 
engines. The auxiliary driving axle is placed between 
the forward truck axles, but is quite independent of 
the truck, being guided between guide-plates, that are 
attached to the main frame and are placed outside the 
truck frame. Normally, the auxiliary wheels are held 
1.2 in. clear of the rails, by two strong coiled springs 
and a horizontal shaft; when it is desired to utilise the 
wheels they are forced down on the rails by means of 
two steam cylinders A, A attached to the main frame 
above the forward wheels as shown in Figs. 5 and 6, 
page 471. Steam is admitted from the boiler to the 
cylinders, the piston-rods of which act on a transverse 
shaft, and compress the spiral springs already referred 
to. The springs over the rear axles are connected by 
compensating levers so that the application of the 
auxiliary wheels to the rails does not affect the 
distribution of weight. As the speeds obtained when 
the auxiliary wheels are in use are quite low, not ex- 
ceeding 40 miles an hour as a maximum, the diameter 
decided on was sma)l-—39.37 in.—the same as that of 
the truck wheels. The auxiliary wheels are driven 
by the two high-pressure cylinders, which, as will be 
noticed, are placed outside the frames, at a slight in- 
clination. The additional tractive effort thus obtained 
from the auxiliary device is about 2500 kilogrammes. 
The distribution is a modification of the Joy gear. 
A safety device is introduced to insure the admis- 
sion and exhaust of steam, to and from the lifting 
cylinders, and thus prevent any — movement 
in raising and lowering the wheels. 

The main engines are compound, as cthown, and of 
thé dimensions given above; the cylinders are inside 
the frames. The centres of the cylinders are not 
symmetrical with the axis of the engine, that on the 
right-hand side being 13.98 in., and that on the left 
10.63 in. from the centre line. The two cylinders, as 
well as the valve chest and the intermediate receiver, 
are all cast in one piece. The valve gear is of the 
Heusinger- Walschaert type, but the motion of the link 
is controlled by a vertical screw placed above the foot- 
plate. This screw is turned by means of a bevel gear 
and horizontal shaft. To insure an efficient distribu- 
tion of work, the distribution to the various cylinders 
is so combined as to give when running forward, 
simultaneous percentages of admission, as follows : 











Percentages. 
High-pressure cylinder 30 | 40 | 50 78.5 
Low, » ..| 58.5) 64.5 | 72 78.5 | 87 
Auxiliary » e ee | 16 | 23.5 35.5 77.5 











The blast pipe of the main cylinders is circular in 
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FOUR-COUPLED LOCOMOTIVE WITH AUXILIARY DRIVING 
CONSTRUCTED BY THE KRAUSS LOCOMOTIVE 


WHEELS. 


WORKS, MUNICH AND LINZ. 
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section; that of the auxiliary cylinders is annular, 
and surrounds the main exhaust. Between the driving 
axle and the coupled axle there is placed a casing open 
at the top, and from which the large ends of the con- 
necting-rods can be easily inspected even when running. 
A modification of the Yarrow system of marine engine 
balancing has been introduced into this locomotive. 
_ Cast-iron blocks, moved by connecting-rods (Fig. 7), 

and moving in guides, are placed between the coupled 
and rear axles. The angle which the two cranks moving 
these blocks ought to take is only 37 deg., which is 
insufficient, and to increase which an eccentric posi- 
tion is given to the pin controlling the weight and 
the coupling. 

The firebox is enlarged laterally, and projects over 
the wheels ; the main longitudinal frames pass under 
the box, the bottom of which is of the form shown in 
the engravings. In this way a very moderate length of 
firegrate is obtained, which, together with two fire 
doors, facilitates easy and uniform firing; each door 
is used alternately, and a moving disc indicates which 
door was last opened. The sides and top of the fire- 
box are in one piece, and the roof is stayed in the 
manner shown in Figs. 1 and 3. The tube-plates are 
braced by six stay tubes, and the smokebox is of an 
unusually great capacity. The boiler is of the ‘‘ex- 
tended wagon top” type ; the form and position of the 
steam dome are illustrated. 

The following accessories to this interesting loco- 
motive may be mentioned: An automatic sand distri- 
butor (Krauss system) which delivers the sand in front 
of all the wheels; a spark arrester (Sturm system) ; 
Westinghouse brakes on all the coupled wheels ; and 
& Hausshiilter speed indicator.. In an early issue we 
shall illustrate another type of locomotive that formed 
part of Messrs. Krauss and Co.’s exhibit. 





CaTALocuES AND TRADE PusiicaTions. — We have 
received from the Baldwin Locomotive Works, Phila- 
delphia, Pa, U.S.A.. a copy of pamphlet No. 22, 
Biving a record of loczmotives recently constructed. 
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Amongst them is a compound double locomotive |the Globe Tube Works, Wednesbury, have issued a com- 


(Fairlie engine), built for the McCloud River Rail- 
road Company. ‘This engine has four cylinders, the 
high-pressure oe in., and the low 19 in., in dia- 
meter, the stroke being 20 in. The total heating sur- 
face is no less than 1952 square feet, and the engine is 
guaranteed to haul a load of 250,000 lb. up a gradient of 
7 per cent. (1 in 14.3).—Mr. Wilmot North, of Sb. 


Mary’s-road, Sheffield, has sent us a sheet giving 
sections of leather and wooden pattern - makers’ fillets, 
made by the Benskin Manufacturing Company, of 


Canton, Ohio, U.S.A., for which he is sole nb 
for Great Britain. The convenience of such fillets, 
particularly in curved work, has long been known to pro- 
gressive pattern-makers, but hitherto the sale has not been 
much pushed here. In fact, we have known suppliers 
of pattern-makers’ requisites profess never to have heard 
of the article.—A neatly got up little pocket-book has 
just been issued by Messrs. John Lysaght, Limited, 
vani iron makers, of St. Vincent’s Iron Works, 
ristol. The pocket-book contains many pages for the 
jotting down of notes, but is, of course, primarily in- 
tend for advertising purposes, and consequently 
contains detailed information as to the works and foreign 
and colonial agencies of the firm. Weights and measures 
of the commodities listed are given in both English and 





metric measures ; and ~~ note that the - fe prepared 
to correspond with its clients in any of the principa 
European languages.— Messrs. John Spencer, Limited, of 


pact table of dimensions and prices of iron and steel tubes 
and fittings. The list is aggre Dy ses, on a stiff card. 
—Messrs. W. Mills and Co., of the Atlas Works, Bonner’s 
Field, Sunderland, have sent us a card illustrating a 
variety of the castings in alloys of aluminium, which form 
the Be meee! of the firm.—The new ca’ of switch- 
boards and electric sundries issued by the Elec- 
tric Company, Limited, of Queen Victoria-streev, London, 
contains illustrations of a very large variety of this class 
of goods, all items being fully priced, a fact which con- 
siderably increases the utility of the publication.—Mesars. 
Bradbury and Co., Limited, of the Wellington Works, 
Oldham, have recently issued illustrated descriptions of 
their capstan lathes, which in size from 3} in, up to 
93-in, cen the latter admitting through its —— rods 
up to 2}in. in diameter. Accompanying the descriptive 
matter is an engraving illustrating the class of work 
executed on these machines.—We have received from 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C., an illustrated description of their 
new ampere-hour meter, which is intended for use where 
but a small amount of current is taken, and, consequently, 
an ee instrument required.—We have received 
from Messrs. Douglas and Sons, Limited, slaughter-house 
and bacon curers’ engineers, a list of the implements and 
appliances used in these and kindred trades. Including 
7 the items catalogued are complete refrigerating 
Pp. ie 
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THE WHITE STAR LINER ‘ CELTIC.” 


Tue Celtic, launched from the yard of Messrs. 
Harland and Wolff at Belfast on Thursday of last 
week, the 4th inst., has the distinction of being the 
largest ship in point of gross tonnage and of displace- 
men ttonnage that has yet. been built; although, in 
point of length, and particularly in speed, she is ex- 
celled—the Oceanic, built at the same yard, and also 
for the White Star Line, being longer; while a new 
high-speed ship being built at the works of the 
Vulcan Company at Stettin in Germany—the Wilhelm 
der Zweite—is longer than both these ships, and 

romises to be faster than any merchant ship afloat. 

he principal credit for this latest triumph of the 
shipbuilders’ art rests with the Right Hon. W. J. 
Pirrie, Lord Mayor of Belfast, and chairman of 
Messrs. Harland and Wolff, and with the late Mr. 
Bruce Ismay, of the White Star Line, who, together, 
settled the general features of this magnificent boat ; 
whilst Mr. A. M. Carlisle is, we understand, respon- 
sible for many of the structural details. 

The Celtic represents a distinctly interesting 
type, which promises a large financial reward ; for, 
with her speed of from 16 to 164 knots, her coal 
bill will be very much less than that of many 
of her competitors on the Atlantic, while, at the same 
time, she is certainly not deficient in any of the 
comforts provided on the faster ships. She carries a 
very much larger number of passengers in the steerage, 
although fewer first and second than in some of the 
other ships, her total of first-class passengers being 
347, of the second-class 160, while in the steerage she 
takes 2352. This proportion of cabin to saloon pas- 
sengers has been determined with particular reference 
to the aggregate number of passengers crossing the 
Atlantic, so that the White Star Line are determined 
to secure full passenger lists even although the average 
rate paid per passenger may not be so high as with 
some of the faster ships ; and from this point of view 
their financial results will doubtless be even more satis- 
factory on an average of voyages, or in a year, than 
with faster ships, because the number of passengers 
crossing the Atlantic who can afford to pay the high 
rates exacted on the record racing steamers is rela- 
tively small, and in the winter season there are prac- 
tically no such passengers. Again, in order to attain 
the high speed, it has been found practically impos- 
sible to carry any cargo, whereas in the Celtic some- 
thing like 13,000 tons of cargo may be carried, which, 
while adding to the revenue, almost of necessity 
means a steadier, and therefore a more comfortable, sea 
ship for passengers. The question, however, has its 
other side, and there can be no doubt that for adver- 
tising purposes the fast ship is a valuable acquisition, 
and provided, as is pretty certain, she secures the 
best of the traffic, the financial results need not be 
unsatisfactory. This view, we know, is not univer- 
sally accepted, but the North German Lloyd are pro- 
bably acting on an experience which was highly satis- 
factory, when they ordered a vessel to equal in speed 
their Kaiser Wilhelm der Grosse, and another to excel 
in speed even the 23.36 knots of the Deutschland. 
However, for the present our intention is to describe 
the structural features of the Celtic, which are parti- 
cularly interesting, in view of the great size and the 
great strength of her scantlings. 

In the first place it may be said that the dimen- 
sions of the Celtic are: Length, 698 ft. 8in. ; breadth, 
75 ft. 44in. ; depth monbiel, 49 ft. ; with a total gross 
tonnage of 20,880, while the displacement at 36 ft. 6 in. 
is expected to be 37,700 tons. This, of course, in- 
cludes cargo, but some idea of the immense weight 
involved in the vessel herself may be formed from the 
fact that her launching displacement was 14,259 tons 
upon a draught forward of 15ft. 4in. and aft of 17 ft. 2in., 
giving an average of 16 #. 3in. This is the heaviest dis- 
placement of any ship launched, considerably exceeding 
that of the Oceanic. 

The arrangements for the launch must, therefore, 
have necessitated careful study on the part of Mr. 
A. M. Carlisle, the manager of the yard, and’ his ex- 
cellent staff, though, of course, the launch of a boat 
of an exceptional size has, by this time, ceased to be a 
novelty at Belfast. Nevertheless, we know that else- 
where launches of even smaller boats have, on occasion, 
been attended by disaster, and the perfect success 
attained in the present instance is, therefore, a strik- 
ing testimony to the efficiency of the yard for which 
Mr. Carlisle is responsible. 

The launching arrangements were pretty much those 
adopted in the case of the Oceanic, fully described in 
ENGINEERING at the time, the same means of releasing 
the ship, by an hydraulic ram liberating a trigger hold- 
ing up the sliding ways, being used. This was illus- 
tra when the Oceanic was launched, so that we 
need only here remark that the pressure exerted by 
the ram on this occasion was 445 tons. The ways 
were 5 ft. wide, and were partly of oak and partly 
of pine, the oak being used on the permanent ways 
for the half of the length nearest the water, and on 
the sliding way for the part under the bow cradle, so 
that when the ship first floated at the stern the 


stronger timber took up the great pressure exerted at 
the forward end. The maximum dip at the stern was 
35 ft.; the temperature of the water was 45 deg.; and 
the vessel was brought up 345 ft. from the end of the 
ways, four anchors out of the six provided being 
sufficient for this purpose. The time taken from the 
beginning of movement until the ship was afloat was 
54? seconds, the maximum speed attained being esti- 
mated at 12 miles per hour. 

The ship is built upon the double bottom cellular 
system, a flat bar keel 4-in. thick being used, which is 
riveted to the skin plating, of double thickness, and to 
angle bars on the vertical inner keel. This, with the 
keel strake was doubled and riveted by hydraulic 

wer. Indeed, a large part of the riveting was done 

y this means, including the top strakes—the sheer 
strake and the two strakes below—the stringer and 
the inner stringer that are usually doubled in these large 
ships, the floors and inner keel strake, all the intercostals 
in the regions of the machinery spaces, the side-plating 
of the tanks and the bracket, with the beam knees 
as well as the intercostals between the beams, so that 
quite 10 per cent. of the hull riveting was done by 
machine. The riveter used had a 7-ft. gap, and 
weighed about 7 tons. It was carried on the large 
gantry crane, which proved a special advantage in the 
construction of this ship. (See ENGINEERING, vol. lxv., 
pages 110 and 111.) The rivets in such cases were 1}. in. 
of steel, and the plating was from 14 in. to 1} in. thick. 
There are six longitudinals on the double bottom, 
three on each side of the inner keel, with *thwartship 
divisions. The frame brackets are attached to margin 
plates by double angles. The frames are of channel 
section, and are spaced at 34 in. apart; the deck 
beams are also channels, and there is one for each 
frame. The shell plates of the ship average 30 ft. 
by 5 ft., and are on an average 1} in. thick, 
weighing about 4 tons. The plates are scarped 
except where the bilge keels are fitted; these 
are 250 ft. “ and 18 in. deep and the shell 
— at the bilge strake is doubled; the straps 
ing quadruple riveted on each side of the openings. 
From these particulars it will at once be recognised 
that the ship is of great strength to withstand the 
hogging and sagging stresses which she will ex- 
perience in her work. 

The stem is of steel, and it may be said that neither 
at bow nor stern has the deadwood of the ship been 
cut away to the same extent as in some of the pre- 
ceding ships. Experience, we understand, has shown 
that this system, especially aft, has not tended to 
improve the steering qualities of the vessel, although 
it may improve the flow of water to the propellers. 
The propellers in the Ce]tic are only 9 in. apart, and an 
aperture has been made corresponding to that in the 
single-screw ship. The ‘‘ spectacle ” frame, now usual 
in all Harland and Wolff’s ships has, of course, been 
adopted, and the stern post is cored out to obviate 
rivets being passed through from one side to the other, 
enclosing two shell-plates and both sides of the frame. 
With the use of manganese bronze propellers and a 
forged-steel framing, it was found that pitting took 
place in the framing, and Mr. Horsburgh, superin- 
tending engineer of the White Star Line, introduced 
a simple expedient, which has proved very effective. 
To that part of the stern frame which is directly 
opposite the propellers, and forms the post for the 
rudder, there is cast direct a shield of white metal, 
so that no corrosive effect takes place. This has been 
tried on several of the White Star boats, and has 
proved very satisfactory. 

The interior of the ship is, of course, divided into 
numerous watertight compartments by ’thwartship 
bulkheads, which are stiffened, we, to the 
regulations of the Bulkhead Committee. There are 
nine decks in the Celtic: The lower orlop, the orlop, 
the lower, middie, upper, bridge, upper bridge, boat 
and sun decks. The latter three extend only along the 
central part of the ship, while the others are included 
within the moulded dimensions of the ship, and are 
only interrupted bythe machineryspaces. The first-class 

ngers are provided for in the central part of the 
ship on the upper, the bridge, the upper bridge, and 
the boat decks, as was the case in the Cymric, which 
may be regarded as the prototype of this larger vessel. 
The dining-saloon is on the upper deck, and occu- 
pies the full width of the ship, and the librar 
and smoking-room are also on the same level. 
There are a large number of single-berth cabins in 
the ship. The second-class passengers are provided 
for in the after part of the ship upon the upper 
and bridge decks. The third-class accommodation is 
uite a feature of this, as of all White Star ships ; the 
ompany making a special feature of this accommoda- 
tion, which, in the Celtic, is on the upper, middle, and 
lower decks, in state rooms and open berths. Married 
couples and single women are berthed in the after end 
of the ship and single men forward, while a dining- 
room, finished in polished pine, divides the two sec- 
tions. There is, in addition, a general reading-room 
and smoking-room. The a berths are removable, 
and are arranged in top and bottom tiers fixed back to 





back. The officers are on the upper bridge deck, 





where there need be no communication with the pas- 
sengers. The ship thus carries 2859 passengers, and 
the crew totals 335, made up of 64 deck hands, 92 in 
the machinery section, with 179 stewards. 

The steering gear is of the now well-known Harland 
and Wolff type, in which two vertical engines operate 
through very strong gearing, a quadrant fitted direct 
to the tiller head, powerful springs being interposed 
to take up the shock due to the action of the sea. 
The cables of the Celtic are slightly heavier than 
those of the Oceanic, being 33 in., and the anchor 
gear, which has been supplied for this, as for many 
other Atlantic liners, by Messrs. Napier Brothers, 
Limited, of Glasgow, has been made stronger in con- 
sequence. The engines have cylinders which are of 
18 in. diameter by 14 in. stroke, and are, with the 
wheel gearing and worm gearing, placed on the upper 
deck, while the two cable capstans and two warping 
capstans are fitted on the forecastle deck immediately 
above. Cast steel bow stoppers are also fitted at the 
hawse pipe, and a quick -speed working capstan 
on the upper deck forward for light work. On 
the poop aft there are fitted two large warping 
capstans, each worked by a pair of engines of the 
same size as those of the forecastle capstans. 
These, with the bevel and spur gear, are placed under 
the poop on the upper deck, where there are also fitted 
two quick-speed warping capstans. The general 
arrangement of this Napier gear is somewhat similar 
to that fitted by the same company in the Oceanic, 
and fully described in our issue of October 6, 1899. 

The main propelling engines of the Celtic are of 
the quadruple-expansion type, balanced so as to mini- 
mise vibration. There are four cylinders, the dia- 
meters respectively being 33 in., 474 in., 684 in., and 
98 in., the stroke being 5ft. 3ia. The cylinders 
work on four cranks, the arrangement of cylinders and 
valves from the forward end being as follows: High 
pressure, with next its piston valve, then the second 
intermediate with its piston valve, a double-ported 
slide valve with a balance piston on the top for the 
low pressure, which comes next, then the first inter- 
mediate cylinder, with, finally, its piston valve. The 
arrangement of valves thus differs slightly from that 
in the Yarrow-Schlick-Tweedy system in respect that 
the high-pressure valve is between the high-pressura 
cylinder and the second intermediate, instead of being 
at the forward end ; but the *‘ centres ” of the high- 
pressure and second intermediate eylinders are about 
the same as the distance apart of the other two 
cylinders of the engine. Each cylinder is a separate 
casting, — in front on the A frame ; while at 
the back there is a condenser incorporated into the 
framing of the low-pressure and first intermediate 
cylinders. The working parts are entirely of steel, 
and the connecting rods are 11 ft. 94 in. long between 
centres. The diameter of the crankshaft is 19} in., 
the pins being 20in. The tunnel shaft is 18 in. in dia- 
meter, the propeller shaft is 194in., and the propellers, 
which are three-bladed, are 20 ft. in diameter. The 
air, bilge, and sanitary pumps are worked by levers 
from the crossheads, but the centrifugal pumps are 
operated by separate engines. The cooling surface in 
each condenser is 9000 square feet. Weir system of 
feed pumps is used for the main and auxiliary feed to 
the boiler. There are eight double-ended boilers 
working at a pressure of 2101b. per square inch. 
The boilers are 19 ft. Gin. by 15 ft. 9in., the total 
heating surface being 41,680 square feet, and the 
grate area 1014 square feet. The height of the funnels 
is 120 ft. above the grate area. The vessel is expected 
to develop a speed of 16} knots when these engines 
are working at 14,000 indicated horse-power, and to 
most travellers on a comfortably and well appointed 
ship, able to withstand the heavy seas, this speed will 
be quite satisfactory. 

We publish this week, on 
pared from photographs, which will assist in giving 
an idea of this magnificent vessel. Figs. 1 and 2 are 
respectively bow and stern views of the Celtic on the 
stocks, Fig. 3 is a view of the launch, and Fig. 4 
shows the steamer alongside the jetty after launching. 


page 478, four views pre- 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 27. 

AN average advance of 3 dols. per ton has been 
made in billets, plates, bars, sheets, structural 
material, and pig iron. The advances have been due 
to actual demand, and not to the influence of com- 
binations. The apprehension exists in some quarters 
that we are going to have a boom somewhat similar 
to that of 1899. Managers are endeavouring to prevent 
a scramble for material. Nearly all mills are taxed to 
their utmost capacity. Billets and plates will omg 
advance further ; But steel rails may be kept at 
26 dols., which gives an average profit of 10 dols. 
already. The Morgan combine, having secured 
Rockefeller’s fleet, is now negotiating for Senator 
Mark Hanna’s fleet. The demand for all manner of 
furnace and mill products continues at a high level, 





and there is no end in sight. New mill ee, is 
being hurried along as fast as possible. Railroad 
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companies are increasing their orders for rolling stock, 
locomotive engines, and all kinds of equipment. The 
North Mill of the Lackawanna Iron and Steel Com- 
pany is to be removed to Buffalo. The steel combine 
will not follow up Mr. Carnegie’s policy of using the 
Welland Canal route and the St. Lawrence River to 
reach Liverpool. The advance in Alabama iron since 
February 1 has been 1 dol. Astrong movement is in 
operation to introduce a Bill at the next session of 
Congress for the removal of tariff duties on steel and 
all products made by trusts. A —s popular feeling 
is behind it. The great bulk is mined in the State of 
Minnesota, and the Legislature of that State con- 
templates certain legislation which will stimulate 
competitive enterprise in the building up of rollin 
mills. The first annual report of the Sloss-Sheffiel 
Iron and Steel Company shows a surplus of 534,000dols. 
The zinc ore situation remains the same. The smelters 
are buying up all the high-grade ore in sight. A plan 
is on foot to Puild a big zinc smelter and rolling mills 
in Joplin, Mo. Lead ore has advanced 25 cents to 
23.50 dols. a thousand pounds, against 27.25 dols. a 
year ago. The report of the Pennsylvania Steel Com- 
any for 1900 shows a sur lus of 1,270,000 dols. The 
lan of forming acombine of the modern blast-furnaces of 
the Shenangoand Mahoning Valley, north of Pittsburg, 
is under way on a basis of 25,000,000 dols., and will 
be determined May 1. Incidental to this scheme is a 
plan to build a mill in the centre of this district large 
enough to convert all the pig metal produced there- 
abouts, amounting to 4.279 tons per day of 24 hours. 
This would, of course, be an immense plant. The 
great combination is slowly shaping up. So far there 
has been no hitch. The oer market is now gorged 
with capital in the form of banking credits. Cash 
reserves are equal to all requirements. The Secretary 
of the Treasury is prepared to buy bonds upon the 
approach of stringency, which, despite the abundance, 
is regarded as a probability. The volume of railroad 
traffic is immense, and transportation interests are 
prosperous beyond all record. 


PHILADELPHIA, April 4. 


The decision of a high State Court that combina- 
tions cannot be capitalised above the actual value of 
the stock fell like a bombshell into the camp of the 
combination people. The Corporation lawyers profess 
to say it does not mean that, and assert no serious 
obstacles can be created by judicial decisions to com- 
binations at reasonable figures above actual values. 
The rule here is to capitalise on an interest-earning 

ower, generally 4 to 6 per cent., sometimes higher. 

he next ripple on the surface is the sensational 
announcement from alleged experts that the ore 
supply will not last over twenty years in the Lake 
Superior ore region. During the past year or two 
diamond drills have been at work, often night and day, 
to ascertain approximately the quantity of ore in that 
and contiguous regions, and the result, it is alleged, 
is disappointing. As there are wheels within wheels, 
this statement can await better confirmation. The 
steel public awaits the outcome of the reported ac- 
quisition by the United States Steel Corporation of 
the Tennessee Coal and Iron Company and the Shef- 
field Steel and Iron Company, and other southern steel 
plants. Four large steel plants have come into closer 
relations by the election of a now president to the 
Reading Railroad. The properties are the Pennsyl- 
vania Steel Company, the Bethlehem Steel Company, 
the Cambria Steel Company, and the Temple Iron 
Company. The United States Steel Company sees 
coming competition springing up on all sides. The 
latest is the Youngstown Iron Sheet and Tube 
Company, which has bought land 70 miles from Pitts- 
burg, on which will be erected a 1,000,000 dols, plant. 
The promoters are parties who sold out to the big 
corporation. 

An interesting announcement is made that the 
Carbon Steel Company, of Pittsburg, has, through its 
general superintendant, introduced an armour-plate 
as good as Krupp’s, much cheaper, and of greater 
rapidity of manufacture. The company is overwhelmed 
with inquiries, but all they say is that the process pro- 
duces a product superior to, and cheaper than, the 
Harvey and Krupp processes, Another independent 
scheme has sprung into existence, calculated to give the 
American Steel and Wire Company a headache. It is 
& company —— itself the New York Steel and Wire 
Company, capital 600,000 dols., capacity 40,000 tons, 
three-fourths of which will be converted into wire 
rods, the estimated profits at 5.00dols. per ton. The 
present margin is 200,000 dols. a year on billets, and 
the margin on making rods from billets is 150,000 dols. 
a year. News from all sections of the country 
show extraordinary activity in production, and 
an expansion of capacity never before known, due 
to the force of large margins. No. 1 foundry for 
export in the South is 12 dols. nominally, No. 2 
11.50 dols., grey forge 10 dols. Negro labour is bein 
replaced by northern mill labour, The conditions al 
— to stronger prices, but the sentiment of manu- 
acturers is against an advance. Structural material 


A conference will be held this week relative to an ad- 
vance on steel rails. Ship yard managers have re- 
cently been obliged to reject urgent solicitations to 
build ships. Car builders are crowded with orders for 
freight cars, refrigeration and fruit cars, coal cars, 
and pressed steel cars. Export requirements are 
urgent, though the aggregate of manufactured ex- 
ports show a decrease. 








THE AMERICAN MECHANIC. 
To THE Epritor or ENGINEERING. 

Str,—By those who have only a slight acquaintance 
with the American (Yankee) as seen in the mechanical 
trades, he is often misjudged. While he, no doubt, has a 
certain fondness for money, he does not stand apart from 
men of other climes in that. His eagerness to acquire 
it is, at least, partially offset by that of some other 
nationalities in their retentive efforts after they once 
gain possession of it. 
It seems to me that there is one trait that is generally 
overlooked by strangers ; and, indeed, not always recog- 
nised even here at home. A man will come and speak of 
some way he wishes to do the work, or some little appli- 
ance he would like tohave made, or some change in the 
casting, that certain operations can be shortened or 


t 


sense, generate a corresponding rotation in the liquid 
mass, but this does not occur; the rotatory motion is 
only alternate, and I state it as a fact that it does nob 
sensibly affect the immobility of the central portions of 
the liquid sphere. Accordingly, whatever may be the 
motion of the ship, there is always a central portion of 
liquid practically immovable, and the be pene which 
is placed in the middle of it, cannot fail to maintain a 
corresponding immobility. Its direction relatively to a 
— part of the ship measures exactly the ship’s inclina- 
on.” 

This is exactly Mr. Mallock’s theory. 

There is, however, a difference between his clinometar 
and mine. He suspends his pendulum on the axis of a 
cylinder, whereas I suspend mine at the centre of a 
sphere, both being filled with liquid. : 

Now, since a vessel cannot roll without pitching and 
yawing, the spherical form is the only one which can 
subjected to the three motions without the liquid being 
disturbed. ; 

Moreover, my instrument measured simultaneousl 
ng and rolling, which is evidently not the case wit: 
° Mallock’s. 
I remain, Sir, yours truly, 
J. A. Norman, M.I.N.A. 
Havre, April, 1901. 








eliminated. 

Why does he do this? 

Does he expect more pay? He is now getting as much 
as the shop ever pays. 

_ Does he expect to get a patent on the appliance? He 
is surrounded on every hand by them, and not a patent 
in the lot, 

Does he expect to shorten his day? He has his full 
hours to work the same as his fellows, and will have. 
Does he expect to be able to take it easy by the 
change? Not a bit of it, as the reason he gives for the 
change is increased production or better work. 

He isn’t working es to get the increase. 

ae think he would do this without any reason would be 
absurd. 

_In some ways he is the laziest man in the world. His 
dislike to doing anything that don’t accomplish something 
1s intense. 

_He wants every exertion to result in usefulness in some 
direction. 

_To put it in another way, he wants the efficiency of 
his efforts to be as near 100 as possible. If dollars come 
from this, well and good ; but after all that is not the main- 
spring. 

Put him at work where he has no chance to think and 
he loses his strap, and you will find that increase of wages 
will not keep it there. 

He will give up an easy job for a harder one for the 
sake of getting where he can plan and improve, and will 
forget how hard he is working in his pleasure in doing the 
work with less exertion than formerly it was done. 
Mechanically, he despises his fellow workman who 
frets, and fumes, and tugs, and strains to do what a little 
thought and ingenuity would do in a much better way. 

A gentleman who had come in contact with a very 
competent mechanic for years expressed the opinion that 
he was the laziest man he had ever known ; that he was 
so lazy, and hated to work so bad, that when there was 
peggy be be done he would think of some little scheme 
to do it better and quicker than the ordinary way, so as 
to be able to do it without work, and would hustle around 
tes making the scheme do the work as he planned it 
should. 

The opinion is a common one, even with those jobs that 
are hard work, that some men would be better mechanics 
if they had less muscle, and so had to think more to be 
able to do the work. 

The joy that an astronomer feels in discovering a comet, 
that a scientist feels in demonstrating the truth of a new 
theory, that an explorer feels in laying open the mysteries 
of a new country, that a chemist feels in producing 
hitherto impossible compounds ; this joy is also felt by 
the true mechanic when he improves the efficiency of his 
— and unless secbeer in his make-up, he is a 
puzzle. 

That following this feeling generally brings the money 
too is fortunate for the world at la as they are the 
largest gainers by it, in material things, and surely no 
one should blame the Yankee who so arranged that he got 
as many dollars for as little effort as possible, as that is 
surely just in line with his usual work of high efficiency. 
Yours, &c. 


W. OsBoRNE. 





MEASURING THE ROLLING OF SHIPS. 
To THE EprTor oF ENGINEERING. 

Sir,— Your issue of March 29 contains a paper read by 

Mr. Mallock at the last session of the Institution of Naval 

Architects, describing ‘‘an instrument for measuring the 

rolling of ships.” 

‘ Allow rai —_ that in i read a ee same 
nstitution ( see Transactions, vol. vii., page a paper 

on a clinometer based on the identical principle. 

The apparatus which was Lag aey at the meeting con- 
sisted in a sphere completely filled with liquid, at the 
centre of which was suspended a very light aluminium 
—* The theory of the instrument was given as 
ollows : 


** Now let the apparatus be placed on board a ship, 
and a motion be imparted to it. We can resolve the 
motion into two parts; one of translation, and one of 
rotation. The former can have no action on the liquid 
mass, which is incompressible, and entirely fills the sphere, 
so that its centre of gravity cannot be displaced. The 


DISCHARGE OF DUST FROM CHIMNEYS. 
To THE EDITOR OF ENGINEERING. S 

Srr,—In reply to the question signed by ‘‘ Papyrus” 
in your last issue of ENGINEERING, I have m troubled 
in the same way with the dust being carried forward from 
the fires, — epee when working with a blast or heavy 
chimney pull. : 

This trouble led me to introduce the dust pit as sketched, 
which answers admirably. ; 
The idea being that, while the gases from the boiler 
fires float along in the direction of the arrows, the solid 
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particles of carbon, being Sannin strike the baflle a, and 
are thrown down into the catch pit, from which they 
can be removed from time to time by a suitable door. 
Care, however, must be taken to make the area of pas- 
sages for the gases in the pit greater than those in the 
main flue, so as to temporarily reduce their velocity. 


Yours iy 
Didsbury. H. Srarrorp Rayner. 





Burnos Ayrges.—The Board of the Buenos Ayres 
Great Southern Railway Company, Limited, has recently 
availed itself of a favourable opportunity for securing a 
large area of land in Buenos Ayres, adjoining the General 
Brown Station of the Ensenada Line. This land, owing 
to its central position and close proximity to the Govern- 
ment docks, is eminently suited for a general goods 
station. 





New Gravine Dock ror Dursan.—The Durban Port 
Advisory Board has decided to recommend the Natal 
Government to proceed with a graving dock of sufficient 
capacity to take in the largest s ip afloat, and to at once 
appoint an expert to advise upon the question of the site, 
so that the construction my be proceeded with imme- 
diately upon the Colonial Parliament passing the 


necessary vote. 


Tue INSTITUTION OF JuNIOR EncingErs.—The fifth 
lecture of the course on ‘‘ Works Management” was de- 
livered by Mr. A. H. Barker, Wh. Sc, B. B.Sc., ab 
the Westminster Palace Hotel, on April 3, the chairman 
of the Institution, Mr. Percival Marshall, presiding. 
The method of calculating piecework prices was con- 
sidered, figures relating to the product of lathes, shaping, 
and other machines being given, and diagrams were ex- 
hibited embodying results from actual practice. The 
necessity of exact records being kept ting to each 
process of a job was urged. Time sheets and books were 
described, and the system of keeping them dealt with in 
detail. Reference was made to the advantages to be derived 
from @ special rate fixing department where devices could 
be submitted for executing standard jobs in the most 
expeditious manner in the works proper. The premium 
system was further alluded to, and the lecturer proceeded 
to the question of cost-keeping, the respective operations 
of the estimating and costs’ office being traversed, in- 
cluding tabulating, book-keeping, indexing, &c. m- 
siderations with respect to invoices in both directions were 
entered into, and systematic methods for the avoidance 
of errors, and of wabeoinenslitee occurrences in connection 
therewith, were indicated. Various questions were put 
at the close of the lecture, and the proceedings terminated 
with the announcement that the ensuing meeting would 
be held on April 12, when a paper on “Iron-Lined 
Tunnelling Construction” would be read by Mr. A. W, 
nton, M. Inst. C.E., and that the final lecture of the 











at the advance of 2 dols, to 4 dols. is in great demand. 


latter evidently _ rise to a friction on the liquid, and 
this friction would, were the rotation always in the same 


course would be given on April 25. 
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ON A FORM QF DOUBLE-TUBE BOILER.* 
By Mr. Joun Invinc, Member. 


WITHIN recent years ro Bg dealing with water- 
tube boilers have been read before this Institution, but I 
now propose to describe the construction and perform- 
ance of a boiler, differing very much from any hitherto 
brought under its notice, so far as Iam aware. About six 
years ago Mr. K. D, Noble and myself began to study 
the water-tube boiler very closely, with a view of trying 
whether we could not design a boiler suitable for the 
mercantile marine. A boiler that would combine the 
advantages to be gained from a use of “pd pressures 
than are possible in a cylindrical boiler, and the economy 
of space in the ship, with simplicity of construction, and 
an accessibility of parts that would recommend it to more 
general adaptation than the forms of water-tube boilers 
then in use. 

Abt the outset we determined to avoid all steel cast- 
ings, bent tubes, complicated fastenings, or difficult 
flangings. 

hen the idea of having the tubes double with a thin 
annular body of water between them, heated on both 
sides, first ae itself to us, we at once saw the 
importance of determining the question of the possi- 
bility of overheating the outer tubes. For this purpose 

a small furnace was built, in which we set two tubes 4 in. 
diameter outside, and ,’; in. thick, having a 3 in. tube 
passing through the centre of each, leaving an annular 
space of ;, in. The arrangement of the whole apparatus 
is shown in Fig. 1. 

Having made arrangements for feeding and firing the 
—- we deliberately set to work to burn the outer 
tube if possible. With a strong coke fire, and a blast 
taken from the works’ plate furnace blower equal to 
between 11 in. and 12 in. of water, we found the circu- 
lation rapid and complete, and while the heat of the 
furnace was so great as to melt the firebricks of which 
it was composed, the outer tube showed no sign of 
overheating. 


Tasie I.—Forced Draught Trials of Double-Tube 
Boiler Conducted during Summer of 1897. 


Date of Trial .. July 7. | July 13. | July 16. | August 3. 





Condition of boiler ..|Notlagged| Lagging on steam drum only 
Water evaporated per 





hour...  ». .| 6540 3890 5837 | 6880 
Temperature of feed) | 
water . deg.) 59 62 60 8 6| (65 
Mean steam pres-| | 
sure above atmo-| 
sphere Ib. | 160 200 200 «| 200 
Coalused .. --| Scotch of fair Welsh and) Welsh 
quality Scotch 
mixed 
Coal burned per | 
hour.. oe Ib. 896 619 625 746 
Water evaporated per 
poundofcoal,actual 6.18 6.28 9.34 9.22 
Water evaporated per | 
pound of coal, from 
and at 212 deg. 7.48 7.6 11.33 11.1 
Coal burned per 
square foot of grate 
perhour .. Ib.| 71.75 47.5 48 574 
Air pressure from fan, 
im inches of water | 2.75 1.2 2.0 2.1 
ture .. . deg.) 600 | 640 | 650 About 650 
} | | (Melted 
lead but 
| } not zinc) 
Grate area... aq. ft. a ae 13 13 
Total heating sur- 
face .. ~. 8q. ft. 820 820 820 820 





; Ratio of heating surface to grate area, 63 square feet. 
Spiral retarders were placed in all the inner tubes during 
these trials. 


Tas_e II.—Comparison of Double Tube with Cylindrical 
and other Boilers, all arranged as for the same Power in 
the same Steamer. 














| 
beock | 
: Cylindri- | Double 
Type of Boiler. a and _ | Belleville. 
te cal. Tube. Wilcox. | 
Number of boilers ..| 2 6 6 | 10 
Height or diameter. .|14 ft. 6 in.|13 ft. 4 in.|18 ft. 0 in.|18 ft. 0 in. 
Wi ith .. * ee] - ” ” \13 ” 0,, } 8» 6, 
Length.. = --/20 ft. Sin,j11 ,,6,, |13,,0, )/8, 0;, 
Heating surface « - 9133 aq. ft. /12,06Neq. ft) 12,840sq. ft) 13,380aq. ft 
Firegrate area .| 800 ,, 234 ,, 286 ,,| 479 ,, 
Working pressure .. 160 ,, 250 », 250 ,, 300 
Length of bars 6 ft. 6 ft. 6 ft. 3 in. 
Boiler-room area at | 
floor . Si .. 1065 sq. ft. |1008 sq. ft. |1035 eq. ft. /1384 sq. ft. 
Boiler-room area at | 
main deck .. - 38 ,, 276 332 , | 468 ,, 
Heating surface per | 
square foot of | 
boiler-room area ..| 8.54 ,, 11.3 ,, 12.4 ,, 10 ,, 
Total weight—boilers, | | | 
uptake, and funnel) 174 tons | 156 tons | 130 tons | 186 tons 
Total weight—water) 84 ,, age | ree ee 
Total of boilers and) } 
water os | 258 , |168 ,, | 147 ,, [2005 ,, 
Air pressure .. > 1} 4 | Nil 





Some time after this, when a new boiler was required 
for Messrs. William Denny and Brothers’ joiner shop 
engine, electric lighting, and other purposes, it was 

od to give our boiler a trial. 

It is with great pleasure that we take this opportunity 
of acknowledging our great indebtedness to Messrs. 








Denny, who have consistently nn 
ment of the invention, and generously 
expense and responsibility. 

e at once set to work, and designed the boiler 
shown in Fig. 2. As this boiler was always regarded 
as an experimental one, its details were in some parts 


borne all the 


Fig. 7. 


the develop- | 


DOUBLE TUBE 
EXPERIMENTAL FURNACE. 


inner tubes are 2? in. outside diameter, and pass through 
stuffing-boxes in both outer tubeplates. here are no 
inner tubes in the lowest row. The annular water space 
is % in. wide. The front water-box is directly con- 


| nected to the steam drum at its upper end. The lower 
|end of this drum is formed into a box from which the 
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the case in one construc 





* Paper read before the Institution of Naval Architects. 





-LEAD OR WOODITE WATER Wed 
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more elaborate and capable of variation than would be| down-comer tubes ) 3 
ted on purely commercial lines. | boiler being the first of its kind, it was cong advisable 
The outer tubes are 4 in. outside diameter, and } in. | to provide a mud drum at the 
thick. They are swelled at one end, and screwed into | tion, and so arranged 
both inner tubeplates, and secured with jam nuts exactly | through it. The total area through the down-comer 
like the ordinary stay tubes in a cylindrical boiler. The | tubes was mad 








are led into the mud drum. This 


lowest part of the circula- 
that all the water would pass 


e specially large in order that circu- 
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lation throughout the entire boiler should be as free 
as possible, and that, for experimental purposes, this 
area could be varied. The small Galloway tube connect- 
ing the top of the lower water-box with the steam drum 
is for permitting the escape into the drum of any steam 
which might form in the top of lower water-box. All the 
flanging and hi | is quite within the daily experience 
of boilermakers. The water-boxes are cage 
ordinary screwed firebox stays, and with the exception of 
the stuffing-boxes for the inner tubes, which were an 
engineer’s job, the entire construction was carried out by 
the foreman boilermaker with his ordinary shop hands. 
Pressure of other work delayed the completion of the 
boiler for some time; but 1 was finally finished, and 
the hydraulic test of 400 Ib, in March, 1897. 

It was then decided that before being placed in posi- 
tion the boiler should be subjected to a series of the most 
exacting trials we could devise and carry out. For this 
purpose it was placed on the —- of the River Leven, 
removed as far as possible from buildings. Tanks for 


across with 


“Soe $§ | 


it could be seen flowing in a full and constant stream 
from the upper to the lower end of the drum. 

The boiler standing quite in the open air, and only 

r i, la , was very far from being in the most 
avourable working condition. Much better results would 
have been achieved had it been placed in a closed stoke- 
hold, or formed one of a number of boilers arranged in 
battery. The results shown on the Table speak for them- 
selves, and at present need not be further alluded to. 
Although provision was made for the difference of expan- 
sion between the outer and inner tubes, we have never 
beenable to detect any: the fact that the hotter tube of 
the two is somewhat shorter than the other leads us to 
think that the difference is fairly compensated for in this 


way. 

‘The stuffing-boxes form a convenient arrangement for 
withdrawing the inner tube at any time, so as to inspect 
the inside of the outer tube. Steam was allowed to blow- 
off from the stop valve in a steady stream. Its dryness we 
were very well able to observe, as it blew right over the 





Fig 4. DOUGLE TUBE BOILER AS 





5782. 9. 
Fig. 35. DOUBLE 


ASRANGEMENT OF GROUP OF SIX TOILLUSTRATE TABLE TI. 


Sreze 


measuring the feed-water were connected to the feed- 
pump, an excessively large fan was connected to the 
furnace, and we carried out the trials, the results of which 
will be found in Table I, 

The boiler was under steam for the greater part of 
each of the days noted as well as on many other days, 
when steam was got up for the purpose of making special 
observations. The feed water generally in use was the 
town’s gravitation supply ; but special trials were made, 
feeding with the river water, to see if any deposit was 
left in the annular tube space. No grit, sand, or rust has 
ever been found there; the little we did discover was 
found mostly in the bottom of the lower water box and 
in the mud drum. The circulation in the tubes seems to 
be too rapid and complete for the deposit of any impurity. 
On one occasion we had ocular demonstration of the 
thoroughness of the circulation by getting up steam 
with the manhole door removed from fhe back end of the 
steam drum, Assoon as the water began to get warm, 
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CYLINDRICAL BOILERS 


DOTTED LINES SHOW 


surface of the River Leven. On acalm summer day no 
drop of water was ever seen to fall on the surface of the 
river. 

Two water gauges were fitted, one to each water box. 
When steam was up, the one atached to the higher water 
box showed a lower level than the other, the reason of 
this being that, steam and water mixed having less 
weight than solid water, the head of water for circulation 
was always apparent. : 

The low temperature of the uptake gases is worthy of 
remark as showing how much heat was taken up by the 
water. Subsequent trials were made for the express pur- 
pose of verifying these results, and the boiler was at last 
passed as in every way fit for its intended duty, 

Since its installation the boiler has been continually at 
work. At first it was worked on natural draught, but 
as it was intended for forced draught, a 5 tric- 


sure at its discharge, but even so small a pressure very 
much increased the efficiency of the boiler. It was now 
felt that the efficient working character of the boiler was 
tolerably well established, and it only remained to await 
with patience its emergence from asufficiently protracted 
trial of endurance. 

This, we consider, has now been accomplished. It has 
been in continuous use for over three years. Inner tubes 
here and there have been withdrawn from time to time for 
inspection, but no integral part of the boiler has ever 
required repair, much less renewal, and all the cleaning 
found n has been to clear the lower water box 
and mud drum through the hand holes provided for that 
ary This has not been done often, nor regularly ; 

ut about one-third of the water in the mud drum has 
been blown off once a week. No special supervision while 
working has been found necessary, one of the yard fire- 
men having had charge of it all the time. No difficulty 
in feeding ever occurred, an ordinary Worthington 
duplex pump, controlled by hand, having always per- 





TO FORM ONE OFA SET OF SIX. 


formed this duty regularly and easily. Steam can be 
raised from cold water in about 20 minutes to the full 
working pressure. An automatic feeding arrangement 
was fitted at first, but was found quite unnecessary. The 
coal used has been of the ordinary Scottish quality for 
steam raising, and as with this quality of coal it was 
found better to have as! tube area as possible, the re- 
tarders were withdrawn. far as we yet know, deposit, 
when there is any, sticks to the inner tube, not to the 
outer one; but, with regard to this, further experience 
with different kinds of water is necessary. 

No zine been used in the boiler as yet. The same 
inner tube may be withdrawn and replaced any number 
of times. Outer tubes would be withdrawn only for 
renewal, which has not yet been found necessary. 

The experience thus gained has suggested to us 
several alterations which are embodied in the amended 
design, Fig. 5. The tubes and tube fastenings remain 
pretty much as they are, but the whole down-comer 
arrangement has been ——— with, together with the 
mud drum. Each water-box is connected to the steam 
drum direct. In the heart of the tube space a large com- 
bustion chamber has been formed, from which the gases 
are led away through a circular opening in the lower 
water-box, to the lower ends of the innertubes. A corre- 
sponding opening in the upper water-box gives free access 
from the smokebox to the whole interior of the boiler. The 
construction of the furnace seemed to call for much atten- 
tion, especially in the manner of admitting air to all 
——— of the grate. In boilers like this, where the 

rebars are arranged in one large rectangular area, pro- 
vision must be made for supplying air all round, both 
above and below the grate. was stated at the outset, 
this boiler is intended for ordinary mercantile work ; and, 
while it may compare unfavourably, as — weight, 
with water-tube boilers, in torpedo-boats and other special 
light craft, it still remains very much lighter, and more 
pg ore than the ordinary cylindrical boiler, even when 
the latter is worked under forced draught. __ 

Table IT., 474, shows the relative weights, sur- 
faces, size of stokehole, and other particulars of the ordi- 
nary cylindrical boiler, the double-tube boiler, and several 
of the better known water-tube boilers, as applied to 
produce equal powers in the same vi 





Id in 
cor- 


WESTERN AUSTRALIAN GOLD.—The production of 
Western Australia in February was 125,570 oz. 





driven fan was afterwards applied to the ashpit. The 
utmost this fan could give was about 4in. of air pres- 





respondiog output in February, 1900, was 118,128 oz. 
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NOTES FROM THE NORTH. 
Gtascow, Tuesday. 

Glasgow Pig-Iron Market.—This week has been a 
very broken one, as both Friday and Monday were 
holidays. The market on Thursday forenoon was dull. 
Only some 3000 tons of iron changed hands. On short 
covering Scotch iron rose in price 74d. per ton at 553. 5d. 
In the afternoon prices kept firm, and the sales amounted 
to 4000 tons. The settlement prices were: Scotch, 533. 44d. ; 
Cleveland, 43s.; hematite iron, 57s. 3d. per'ton. The 
market was closed till Tuesday, and when business was 
resumed in the forenoon, the tone was firm, in sympathy 
with the strong American advices and the collapse of a 
local strike in the coal trade. Only some 3000 tons of 
iron were dealt in, but Scotch showed a gain from last 
Thursday of 14d. per ton at 533. 6d. buyers cash. There 
was no business done for cash, nor did sellers quote @ price. 
Cleveland made an advance of 4d. per ton, but hematite 
iron fell 1d. per ton. In the afternoon fully 11,000 tons 
changed hands, including 7000 tons of Cleveland at 
45s. 3d. per ton for three months. For cash Scotch 
closed 2d. per ton under the forenoon’s price, and Cleve- 
land 1d. per ton. The settlement prices were: 53s. 6d., 
453. 14d., and 57s. 3d. per ton. On the pig-iron market 
this forenoon only about 3000 tons were dealt in. Prices 
were firm, Scotch gaining 4d. and Cleveland 1}d. per 
ton. In the afternoon the addition to the business 
was only 1500 tons, and prices closed a shade 
easier. The settlement prices were: 533. 44d., 453. 14d., 
and 57s. per ton. he following are the ship- 
ments of pig iron for the week ending last Satur- 
day: To South America, 150 tons; to Italy, 166 
tons; to Germany, 335 tons; to Holland, 390 tons; to 
other countries smaller quantities ; coastwise, 4688 tons ; 
the total being 6238 tons, against 9049 tons in the corre- 
sponding week of last year. ‘The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 67s. per ton; Gart- 
sherrie, 67s. 6d. ; Calder, 683. ; Langloan, 683. ; Coltness, 
743.—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 66s.; Shotts eee at Leith), 
693, 6d.; Carron (shipped at Grangemouth), 67s. 6d. per 
ton. The pig-iron markets have shown a very undecided 
tendency during the past week, but the fluctuations in 
price have been comprised within a few coppers. The 
strike referred to was that of the colliery enginemen of 
Lanarkshire who solicited their employers to concede a 
reduction of hours fur the working day from 12 to 8. The 
employers were willing in most cases to submit to 10 hours, 
as the working shift, and because they did not yield the 
eight hours the enginemen went on strike, and most 
of the Lanarkshire coal miners also came out. But 
the strike only lasted one week, as the engine- 
workers were back at their posts on Monday of this 
week, Already 21 blast-furnaces were damped down, 
and it was expected that if the dispute was not settled 
there would not be any furnaces at work in Lanarkshire, 
and the malleable iron and steel works were also expected 
to cease work. In Messrs. Oonnal and Co.’s public 
warrant stores the stocks of pig iron stood last night at 
61,166 tone, as compared with 61,552 tons yesterday 
week, thus showing a reduction for the week amounting 
to 386 tons. 


Finished Iron and Steel.—The steel and malleable iron 
works are running as fully as the limited supplies of coal 
will permit, but in the course of the present week they 
will be all right in that respect. The prices of manufac- 
tured iron and steel have ruled steady in spite of the re- 
duction in price made in the North of England. Agents 
for the houses in the district have been quoting at a reduc- 
tion of 5s. per ton for ship plates, making the price to be 
the even 6/. per ton, and hoops 7/. 103. per ton. Scotch 
ironworkera have begun this week at a reduction of 10 per 
cant. in their wages, and there is oe prospect of blast- 
furnacemen’s wages also suffering to the same extent. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is repor' to be dull, the price being about 
10/. 7s. 6d. per ton free on board at Leith. 


The Lighting of St. Enoch Station.—In the hope that 
the cost will be less than has n the case for a number 
of years, and the light steadier than it has been, the 
Glasgow and South-Western Railway Company have now 
made arrangements to take their electricity supply from 
the Glasgow Corporation for their St. Enoch station and 
head offices and hotel attached to the station. During 
the past week or two a number of workmen have been 
employed in making the necessary alterations. The 
engines that have bitherto genera the current at the 
station were made by Sir Renny Watson’s firm of Mirr- 
lees, Watson, and Co.; Sir Renny being then lately 
introduced into the directorate of the railway company. 
He took a very keen interest in the electric lighting of 
the station, and he was almost the first manufacturing 
engineer in Glasgow to adopt the electric light in his 
works. Other big concerns in the city will shortly follow 
the example set by St. Enoch station. 


A Strike at Fairfield.—For the ar ten days cr so a 
strike has existed at the Fairfield Engine Works, the 
dispute being caused by a proposed change in the collect- 
ing of the time-tickets of the workmen, of whom some 

or so are said to be on strike. On the t of the 
firm a desire was shown to take in each man’s ticket as 
near his work as possible, and not at the gatehouse, which 
is at a great distance from some of the departments. The 
men have been holding meetings every day, and last 
Monday night it was suggested that the Provost of Govan 
should intercede between the parties on strike and the 


firm, and to-day he has entered on the duties, which he at 
once accepted. 

Proposed Memorial in Springburn to the late Mr. 
James Reid.—A movement has been commenced in 





Springburn to raise a monument in memory of the late 
Lord sen of Guild, Mr. James Reid, the head of the 
Hyde Park Locomotive Works. Dr. Dougan, a bailie 
of the city, characterised Mr. Reid as a very remarkable 
man, at a meeting which was held last Thursday night to 
forward the proposal, and he gave numerous instances of 
that fact. When Mr. Reid settled in the district the 

pulation was about 5000, and it had now risen to about 
50000 + indeed, its rise had been phenomenal. He paid 
credit to Mr. Reid’s great engineering skill, foresight, 
thoroughness, and splendid business capacities. Eventu- 
ally it was resolved to raise a fund to erect a statue to 
Mr. Reid in Springburn Park, and a committee was 
appointed to collect the necessary funds. 


Shipbuilding Contracts.—Messrs. A. Rodger and Co., 
Port Glasgow, have received orders to build a second 
sailing ship for the Anglo-American Oil Company, and 
for a steel screw steamer for an Austrian firm.—The 
Clyde Shipbuilding and Engineering Company, also of 
Port Glasgow, have contracted to build a steamer of 
about 300 ft. in length, for his Highness the Rajah 
Brooke, of Sarawak; and Messrs. Russell and Co., of 
Port Glasgow, have contracted to build a sailing barque 
of 6000 tons, for the Anglo-American Oil Company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The New Line between Leeds and Harrogate.— Colonel 
von Donop, one of his Majesty’s Inspectors, has just 
viewed the new loop line at Wetherby, but the time for 
the opening of the loop for passenger traffic will depend 
upon a variety of circumstances. ‘he loop will consti- 
tute an alternative section from Leeds to Harrogate, and 
will materially relieve the congestion on the Holbeck and 
Arthington route. 


The Yorkshire Electric Power Bill.—The Batley Cham- 
ber of Commerce has decided to support the above Bill, 
provided that the interests of the Batley Corporation, 
who have obtained an Order of their own, are properly 
safe-guarded. 


Railway Station Improvement at Leeds.—The joint com- 
mittee of the North-Kastern and the London and North- 
Western Railway Companies recently carried out a series 
of useful extensions and improvements at their station, 
and it is now proposed to carry the work further. Plans 
have been drawn up for what is intended to be prac- 
tically a new refreshment department, construc on 
much the same lines as those at York and Newcastle. 


South Yorkshire Coal Trade.—In consequence of the 
few orders on hand, the Easter holidays have n 
extended over a week, and stocks have accordingly been 
drawn upon. There is still, however, a great weight of 
coal banked at some of the collieries. Work will be 
ee gy resumed to-morrow (Thursday). There is no 

urther alteration in prices to record, but a continuance 
of the present mild weather will quickly cause a drop in 
house qualities. Numerous inquiries have been made 
as to steam coal, in anticipation of the shipping season, 
but the orders booked have been light. At the Humber 
ports the ag. ager of the Durham coalowners is being 
Increasingly felt, and they have already secured two con- 
tracts which have hitherto come to this coalfield. Buyers 
are pene 3 very carefully, and are not at present buying 
in bulk, anticipating further reductions. 


Iron and Steel.—A more encouraging outlook exists in 
the steel trade, the reduction in the price of fuel having 
brought considerable relief to makers, who have for a long 
time laboured under great disadvantages. The past week 
has been very quiet owing to the Easter holidays. Prices 
are fairly go although there has been a further re- 
duction in finished iron, Manufacturers of railway ma 
terial are well supplied with orders, the large number of 
locomotives now being erected bringing to Sheffield con- 
siderable work in cranks, shafts, axles, and other parts. 
An improved demand is found for Bessemer steel, chiefly 
for foreign consumption. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

_ The Cleveland Iron Trade.—There is some satisfaction 
in learning that more blast furnaces are being restarted. 
At the Acklam Iron Works one of three idle furnaces is 
being put into blast. This will make the firm have 
two of their four furnaces blowing. Of the twenty- 
five furnaces put out of operation in December and 
January last, with a view to preventing the accu- 
mulation of stocks, four have now been restarted. To- 
day the Royal Exchange here was reopened after the 
holidays, but the attendance was very small, and hardly 
any business was done, No. 3 g.m.b. Cleveland pig was 
quo 45s. 3d.; No. 4 foundry, 44s. 3d.; grey forge, 
443.; mottled, 433. 9d.; and white, 433. 6d.—all ie 
early delivery. East Coast hematite pig iron was 
—. at about 553, for early delivery of mixed numbers. 

panish ore prices were maintained, but they were 
nominal, being far above what buyers considered they 
shouldbe. Rubio was quoted 14s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—Practically nothing new 
can be said of the manufactured iron and steel trades. 
New orders are by no means plentiful, but producers of 
most descriptions do not show any disposition to reduce 
their quotations. Common iron bars are 6/. 15s.; best 
bars, 77. 5s.; best best bars, 7/. 153.; iron ship-plates, 
62. 103. ; steel ship-plates and iron and steel ship-angles, 
each, 6/. ; steel hoops, 7/. 103. ; iron sheets, 87. ; and steel 
sheets, 8/. 103.--all less the customary 2} per cent. dis- 


net at works is asked ; but there would be little difficulty 
in placing anything like a fair order at less. 

Iron Trade Statistics.—The returns of the Middles- 
brough Chamber of Commerce for the first quarter of the 
year show that, as compared with the corresponding 

eriod of last =, the number of furnaces in operation 

as declined by 26 per cent. The decrease is most 
marked in the number of hematite and basic furnaces at 
work, for at March 31 ~ only numbered 16. The pro- 
duction of pig iron during the quarter fell off considerably, 
as ig ore with that of the as period last 
year. That of ordinary Cleveland pig fell off 67, and that 
of hematite, &c., 33 per cent. In spite of the large reduc- 
tion in the output of Pig iron the stocks in the publio 
stores Paces during the quarter no less than 33 per 
cent. The only improvements to be noted were heavier 
exports of manufactured nn, Hh salt, and a slightly in. 
creased tonnage of shipping launched. 

Fuel.—Coke is steady, and promises to be in good re- 
quest for some time. Average blast-furnace qualities are 
143. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been a good deal 
interrupted by the Easter holidays, but has, at the same 
time, exhibited a certain activity. The best steam coal 
has made 17s. to 17s. 3d. per ton, while secondary qualities 
have brought 15s. 6d. to 163. 6d. per ton. In the house- 
coal trade the demand has fully equalled holders’ anticipa- 
tions. No. 3 Rhondda large has made 15s. to 153. 6d. 
per ton. Coke has shown rather a firmer tone ; foundry 
qualities have made 163. to 17s. per ton, and furnace ditto 
14s, 6d. to 15s. per ton. As regards iron ore, Rubio has 
been quoted at 14s. to 143. 6d. per ton, and Tafna at 15s, 
to 15s. 6d. per ton. : 


The South Wales Steel Trade.—A general meeting of 
the sliding scale members of the iron and steel workmen 
of Dowlais was held on Saturday, the president, Mr. W. 
Hiscox, in the chair. Mr. E. Lougher, the men’s repre- 
sentative, gave a report on a joint meeting at Aber- 

avenny, and said that the result of the audit was a re- 

uction of 43 per cent. The prospects of the iron and 
steel trade in the face of the reduction are not considered 
to be good ; but much is expected from a visit of Messrs, 
A. F. Keen and Windsor Richards, two directors of 
Messrs. Guest, Keen, and Co., to the United States. 


The Electric Light at Cheltenham.—On Thursday, 
Colonel W. Langton Coke, one of the inspectors of the 
Local Government Board, attended at the municipal 
offices, Cheltenham, to inquire into an application of the 
Town Council for sanction to a loan of 6150/. for the pur- 
poses of electric lighting. The loans already sanctioned 
amount to 122,055/., of which sum 110,258/. has been ex- 
pended. The borough electrical engineer (Mr. Kilgour), 
in —s the me of the undertaking, stated that 
on March 31, 1896 (which saw the completion of the first 
year or part of the year in which the works had been in 
operation) the number of customers for the light was 101 ; 
now the number was 490. The supply was equivalent at 
the end of the first year to 6000 eight candle-power lamps ; 
the number at present was 30,000. The units sold to 
private customers in the first year were 47,000; the 
number at present was about 300,000. Commencing with 
two arc lamps, the number of such lamps now in the 
streets was 260, and it was intended to bring the total up 
to 440. There were also, he added, a few incandescents. 
As to the working profits of the undertaking (exclusive 
of interest and sinking fund) there was a deficit of 620/. 
on the first year ; the next ~~ a small profit was made ; 
in the following year a profit of 12507. was secured ; and 
in the next about 3300/. There was no opposition to the 
proposed outlay. 

Swansea.—The imports, coastwise and foreign, into 
Swansea in March amounted to 50,944 tons, as compared 
with 68,855 tons in March, 1900. The exports, coastwise 
and foreign, from Swansea in March were 241,561 tons, 
as compared with 288,170 tons in March, 1900. Last 
month’s imports included 6500 tons of iron ore, as com- 
pared with 16,190 tons in March, 1900. Coal and coke 
were exported to the extent of 191,986 tons, as compared 
with 210,642 tons; patent fuel to the extent of 24,569 
tons, as compared with 45,772 tons; and tin, terne, and 
black plates to the extent of 12,773 tons, as compared 
with 15,057 tons. 


The ‘* Implacable.”—Every effort is to be made to finish 
off the line-of-battle ship Implacable, which has just 
completed her contractors’ trials at Devonport. She is 
now undergoing Admiralty trials of her auxiliary machi- 
nery, and the main engines are being opened out prior to 
their final acceptance by the authorities. This will take 
another month, and it will not be until the end of April, 
or the beginning of May that the vessel will go out for 
her special series of trials of her new type of heavy guns 
and mountings. The trial of a new Vickers mounting, 
which enables guns to be loaded at any position of eleva- 
tion or depression, either in motion or at rest, will be 
watched with interest. 


_ More Welsh Coal.—The Windsor Colliery Company, in 
sinking its pit in the Aber Valley, has struck the 4-ft. 
seam. The company had previously found the 2 ft. 9 in. 
seam, and the sinking will be continued with the view of 
striking the 6 ft. and 9 ft. seams. 


The ‘‘ Hecate.”—The work of reboilerin 
ship Hecate at Devonport has been sto by order of 
the Lords of the Admiralty. Although the work was 
well advanced, it is unders' that no more money is to 
be expended on what is regarded as an obsolete vessel. 


Dowlais and the Americans.—Mr. A. Keen, chairman 
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ituated at Dowlais, Cardiff, Newport, and Birming- 
agar ied by Mr. E. Windsor Richards, another 
director of the company, left Liverpool on Wednesday on 
the Majestic for the United States and Canada, for the 
urpose of studying the arrangements of the American 
Bteel Combine and its connections. 


South Wales Institute of Engineers.—The annual meet- 
ing of this Institute was held at Cardiff on Tuesday, the 
resident, Mr. T. Evens, in the chair. Following up a 

iscussion commenced at the previous meeting, Mr. 
E. P. Martin said a paper on the Tong Colliery, 
Kaiping, North China (by Mr. T. Webster), was 
extremely interesting, but rather unpleasant reading. It 
showed that China, when more peaceful, would be a 
serious competitor with South Wales in the matter of 
coal. South Wales, he was afraid, had more to fear from 
China than from the United States. Discussions were 
continued upon papers on “‘A Beam Compass for Plot- 
ting Surveys,” by Mr. C. Gregorie ; ‘‘ Chemical Classifi- 
cation of Coal,” by Mr. A. Seyler; and ‘Colliery 
Trains,” by Mr. J. Fox Tallis. The annual dinner took 
place at the Royal Hotel in theevening. Mr. S. A. Brain 

roposed the toast of the evening, ‘“‘The South Wales 
Fastitute of Engineers.” Mr. Evens, whose name was 
associated with the toast, responded, and said, when the 
Institute was established the highest output from a coal 
pit in South Wales was about 250 tons per day, Now 
we heard of as much as 1500 tons or 2000 tons per day. 
Engineers had had a good deal to do with making this 
increase possible. 





MISCELLANEA. 


From returns compiled for Ryland’s Iron Trade Circular 
it appears that the number of iron furnaces in blast on 
March 30 last was 318 out of a total of 595 erected. There 
has, therefore, been a decrease of 31 in the number in 
blast since December 31 last. 


The traffic receipts for the week ending March 31 on 
thirty-three of the principal lines of the United King- 
dom amounted to 1,742,375/., which was earned on 20,425? 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,775,750/., with 19,8694 
miles open. There was thus a decrease of 3375. in the 
receipts, and an increase of 5564 in the mileage. 


The Glasgow University Engineering Society have 
arranged for a visit to London, where they will arrive on 
the morning of Tuesday, April 16, leaving for Glasgow 
again on Saturday, April 20. Visits have been arranged 
to the following works and places of interest: Royal 
Mint; Tower Bridge; Vauxhall Bridge; Baker-street 
and Waterloo Railway; Hampton Court; works of 
Messrs. Siemens Brothers and Co., Limited; Royal 
Arsenal; Incandescent Lamp Factory, Brook Green ; 
Generating Station (Central London Railway); works 
of Messrs. J. I. Thornycroft and Co.; and the works of 
Messrs. Willans and Robinson, Rugby; and Rugby 
School. 


The Merthyr Electric Light Railways were opened for 
passenger traffic on Saturday last, a certificate of fitness 
having been received the previous day from the Board of 
Trade. The railways connect Merthyr with Cefn Bridge 
and Dowlais, the latter being a very steep section, rising 
341 ft. in a distance of 1 mile 2 furlongs. In one part 
there is a steep up-grade of lin 11. Two brakesmen will 
be employed on the Dowlais-Pontmorlais section, and 
there will be compulsory stops, in accordance with the 
recommendations of the Board of Trade inspector, Major 
Druitt, R.E. Mr. E. P. Trotter reported favourably to 
the Railway Department of the Board of Trade on the 
electrical equipment of the railway. 


The first blast-furnace at Sydney (Cape Breton) began 
cpousties in February last, and others will soon be in 
blast. The ore, which is brought 400 miles by sea from 
Newfoundland, has so far cost 7s. 7d. per ton delivered, 
taking the average for the first 120,000 tons transported ; 
but as the wauendion had to be done 7 hand, it is antici- 
pated that this figure will be reduced to 5s. 24d. per ton 
when the unloading machinery is finished. As excellent 
coal and lime are obtainable on the spot, it is anticipated 
that pig iron will ultimately be produced here at a cost 
of about 23s. per ton, As the Canadian Government 
offer a bounty which is for the present from 83. 4d. to 
12s. 6d. per ton, the Cape Breton works will be in an 
excellent position to establish an important export trade. 


The Rangoon correspondent of the Times sends to our 
contemporary a description of the great Gohteik Viaduct 
on the line now in course of construction from Mandalay 
to Thibaw, and which at some future date may he con- 
tinued on to the Chinese frontier. The viaduct in ques- 
tion is 2260 ft. long, made up of ten spans of 120 ft. each, 
seven of 60 ft. each, and sixteen of 40 ft. each, All 
are deck spans. The central tower is 320 ft. high, 
and is founded on a natural rock bridge across the river 
at the bottom of the gorge. This natural bridge is itself 
500 ft. above the water-level. The work was started on 
February 1, 1900, and was completed on December 6 
last. The contractors were the Philadelphia Steel Com- 
pany, the contract price being about 80,0007. The staff 
engaged on the work of erection consisted of 30 American 
mechanics and 250 Indian labourers and coolies. A 
prs having an overhang of 160 ft. was used in the 
erection, 


It is announced that Mr. Andrew Carnegie, Vice- 
President of the Iron and Steel Institute, has presented 
to that body thirty-two 1000 dol. Pittsburg, Bessemer, 
and Lake Erie Railroad Company 5 per cent. debenture 
bonds for the purpose of establishing an Andrew Carnegie 
Research Scholarship. . This will be awarded annually on 
the recomm:ndaticn of the Council of the Institute, 


Candidates may be of either sex and any nationality, 
but must be under 35 years of age. The object of the 
scholarship is to enable students who have d through 
a college curriculum, or have been trained in industrial 
establishments, to conduct researches in the metallurgy of 
iron and steel and allied subjects. It is suggested that 
these researches might well be conducted at the National 
Physical Laboratory, but successful candidates will not 
be restricted to this institution. The scholarship will be 
held for one year, but may be renewed at the discretion 
of the Council. The results of the research undertaken 
are to be communicated to the Iron and Steel Institute in 
a paper to be read at the annual general meeting, and if 
of sufficient merit the author will receive the Andrew 
Carnegie gold medal. 


It is proposed to hold an exhibition on an extensive 
scale at Bendigo at the end of 1901, under the auspices of 
the Government of Victoria, to commemorate the discovery 
of gold in 1851, and to celebrate the Jubilee in a manner 
that will rank as a fitting memorial of the first annive 
of the Australian Commonwealth. The exhibition will 
be not only inter-State, but international, in scope and 
character, and will comprise a vast exposition of the 
world’s progress in the arts, sciences, manufactures, pro- 
ducts, inventions, discoveries, and industries. Fitting 
prominence will be given to the gold-mining and other 
mineral resources, and phases of mining in Victoria and 
other States. The site of the exhibition will be Market- 
square, comprising an area of over four acres, in the centre 
ot which stands the Bendigo Town Hall. In connection 
with the above exhibition, an influential committee is 
being formed in London, to which Lord Brassey has kindly 
consented to give his patronage, and of which Sir Andrew 
Clarke, R.E., G.C.M.G., &c., is chairman. The honorary 
secretary of the London committee is Mr. James Stirling, 
mining representative of Victoria, 15, Victoria-street, 
London, 8. W., and the assistant hon. sec, is Mr. Robert 
Grun, 99, Fenchurch-street, E.C. Further information 
may be obtained from either of these two gentlemen. 


The Mallaig extension of the West Highland Railway 
from Banavie, at the beginning of the Caledonian 
Canal], near Fort William, is complete, and has now been 
opened for traffic. It is almost forty miles in length, and 
has cost about 400,000/., together with some 40,0002. or 
50,0007. for compensation to the six landowners who have 
given gongs of their land for the line. The first sod 
of the Mallaig line was cut on January 21, 1897 ; and it 
was designed and laid out by Messrs, Simpson and 
Wilson, civil engineers, of Glasgow. The Government 
gave a guarantee for thirty years at the rate of 3 per cent. 
on 260,000/. for the line and 30,0007. for the pier and har- 
bour at Mallaig. For the first 12} miles the line is almost 
at a dead level, for between the highest and lowest points 
in that distance there is only a difference of 324 ft., but 
arise then takes place, and the summit level is nearly 
400 ft. high. The line is the most serpentine in this 
country. The curves are in several instances of as little 
as 10 chains radius, and there are gradients as steep as 
1 in 50. An interesting structure is the Glenfinnan 
Viaduct, stretching across the valley of the Finnan. 
The viaduct, like all the bridges except one, is constructed 
of Portland cement concrete, and is 416 yards, or nearly 
a quarter of a mile, in length. It consists of twenty 
spans, of 50 ft. each, which reach to a height of 100 ft., 
and have semicircular arches 2 ft. 6 in. thick at the crown. 


In a recent issue of the Journal of the Western 
Society of Engineers, Mr. J. Hirtz describes some experi- 
ments made for the Chicago, Milwaukee, and St. Paul Rail- 

to ascertain whether any advantage was gained by 
using concrete mixed ratherdry. Authorities on concrete 
have rather differed on this point, some as the result of 
laboratory experiments having recommended that the 
water added should be reduced to the lowest pos- 
sible amount, while others prefer an excess of water. 
Actual practice has also differed, for inquiries showed 
that out of thirty-five prominent railroads, ten preferred 
a dry mixture, five a moderately dry one, sixteen a 
moderately wet mixture, and four a wet mixture. In 
the experiments referred to the concrete consisted in each 
case of 1 pt. of Portland cement, 2 pt. of sand, and 5 pt. of 
stone. This was mixed by a Ransome mixer and moulded 
into two 3-ft. cubes. In the one case the water added 
was 82 per cent. of the volume of the dry concrete, and 
as a consequence the mixture was so wet that it was diffi- 
cult to handle. In the other case the water added was 
44 per cent. of the volume of the dry mixture, and heavy 
tamping was needed to consolidate the concrete. This 
tamping was done on each 6-in. layer. After thirty days 
it appeared that the wet concrete weighed 9.7 per cent. 
more than its fellow; it had further a much better 
surface, and on being broken proved of much higher 
uality, the interior being a solid and compact mass, with 
the surface of fracture passing i the limestone and 
granite pebbles of the aggregate. The broken surface of 
the dry concrete block, on the other hand, showed 
numerous voids and pores, and a much larger mtage 
of pieces of stone and pebble ‘‘ pulled out ” in place of 
breaking. 


An unusual method of filling in a high embankment 
was adopted by the contractors in the case of a high 
bank at Lone Tree Creek, on a deviation of the Union 
Pacific Railway, in the Rocky Mountains district. The 
bank in question was 300 ft. high, and about 300 ft. long. 
All the filling material was obtained from borrow pits, 
at a higher elevation than formation level. At the outset 
it was intended to build a trestle across thé gap, and 
make the bank by tipping therefrom. On trying this, 
however, great difficulty was experienced in maintain- 
ing the integrity of the trestle, as the filling material 
was dumped ; and it was then determined to construct 
a suspension bridge across the opening, and dump the 








cars from it. Tke bridge in question consisted of four 





main cables of steel, each 2} in. in diameter, and spaced at 
2-ft. centres. The clear s between the towers was 
300 ft., and the dip, when full-loaded, was 44-in. There 
was also an auxiliary cable on each side 14 in. in diameter, 
the two being 15 ft, apart. The floor was constructed out 
of 10 in. by 12 in. beams 16 ft. long, laid across the 
cables at 15 ft. intervals and secure by U-bolts. On 
these came longitudinals 8 in. by 16 in. in section and 
30 ft. long; and to these the sleepers were secured in their 
turn, being blocked up so as to give the road a 12-in. 
camber at the centre of the span. Steel guy lines were 
secured to the road at 30 ft. intervals and anchored to 
the sides of the caiion, thus serving to check lateral 
oscillations. After the first train had been run on to the 
bridge, and the cars dumped, it was deemed advisable 
to erect a central tower so as to stiffen the structure. 
This was effective in this regard, but caused considerable 
trouble in the matter of maintenance as the filling pro- 
ceeded. The whole affair took one week to erect, and cost 
4300 dols., most of the material used being saved at the 
completion of the work. One accident occurred during 
construction: a train of fifteen cars getting off the line 
and falling into the valley below. 
ever, hurt. 


The special committee of the Corporation sepcntet to 
deal with all questions relating to the Royal Commission 
on the Port of London has issued a preliminary oy in 
which it is stated that the two main causes which have 
operated against the progress of the port are diversity of 
administration and a of funds. The committee 
point to the fact that in London, contrary to the custom 

revailing in every other — port in the United 

ingdom, no charge has ever nm levied either on 
shipping Le to the small extent of 4d. and ?d. per 
ton respectively, now taken by the Thames Conservancy) 
or on goods, for the general improvement of the port. 
The great progress which has been made in Liverpool 
is, the committee remark, largely attributable to the 
fact that the Mersey Dock and Harbour rd pos- 
sesses powers of levying dues on shipping and goods 
for the improvement of the port and docks, and it is pro- 
posed that for London a new authority should be created 
which should possess similar powers, so as to secure such 
a revenue as would provide a guarantee sufficient to 
justify Parliament in constituting the capital which 
would have to be created by this authority a trustees’ 
stock. The report also contains recommendations as to 
the purchase of the dock companies in so far as Parlia- 
ment may decide, the improvement of the railway com- 
munications between the docks and the various lines 
trading to London, the purchase of bonded warehouses, 
and the abolition of all private moorings in the Thames 
below London Bridge. A further recommendation is to 
the effect that extensions should be built on piles on the 
borders of the deep water of the river on the principle of 
that already existing at the gallions entrance to the Albert 
Dock. The proposed new authority, the committee sug- 
gest, should consist of 40 members, ten of whom should be 
appointed by the Corporation, two by the Admiralty, two 
by the Board of Trade, two by the Trinity House, two 
(to be elected) ed the railway companies, two by the 
underwriters at Lloyd’s, and the remaining 20 by ship- 
owners, merchants, and others. It is proposed also that 
the new body should be called the Thames River Dock 
and Harbour Board. 


No one was, how- 





PrsonaL.—Messrs. Nalder Brothers and Thompson, 
Limited, electricians and engineers, of 34, Queen street, 
E.C., inform us that they are removing their branch 
office at No. 2, Holborn-place, to No. 6, Holborn. place. 


Propvuction oF STEEL IN GERMANY.—The production of 
steel of all kinds in Germany last year was 6,665,869 tons, 
of which 6,223,417 tons were made by the basic process, 
The corresponding output of basic steel in Germany in 
1894 was 3,241,000 tons, so that production has practi- 
cally doubled during the last six years. 








Our Locomotive Exvorts.—March was aslack month 
for the locomotive export trade, the value of the ship- 
ments being returned at only 126,923/., as compared with 
192,544/. in March, 1900, and 174,704/. in March, 1899, 
The great falling-off occurred in the Indian demand, the 
engines ship to British India in March being only 
valued at 27,019/., as compared with 68,8467. in March, 
1900, and 71,331/. in March, 1899. The shipments to 
Australia and New Zealand in March were also only 
valued at 13,590/., as compared with 28,1627. in March, 
1900, and 20,6497. in March, 1899. The aggregate value 
of the locomotives exported to March 31 this year was 
366,6377., as compared with 460,239/. in the first quarter 
of 1900, and 341,361/. in the first quarter of 1899. The 
following were the principal shipments : 














—_ 1899. 1900. 1901. 
£ £ £ 
South America... ea .-| 58,999 77,768 82,170 
British South Africa ..| 20,364 48,382 35,923 
British India re .| 142,646 167,873 84,524 
Australasia .. | 80,8 64,008 42,488 


of 30,564 

The decline observable in this year’s exports is accord- 
ingly fully accounted for by the falling-off in the South 
rican, Indian, and Australasian demand. The value 
of the locomotives forwarded to Spain to March 31 this 
year increased to 13,199/., as compared with 9681/. in the 
first quarter of 1900, and 13,862/. in the first quarter of 
1899. Some increase has also been observable in the 











despatch of British locomotives to other parts of Europe ; 
but, upon the whole, the results attained this year have 
not been particularly favourable. 
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NOTICES OF MEETINGS. 


Tur InstiruTion or Civit Eseingers.—Tuesday, April 16, at 
8p.m. Paper to be read: ‘‘ Modern Practice in the Manufacture 
and Distribution of Gas,” by Mr. Harry E. Jones, M. Inst, C.E.— 
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Stud. Inst. C.E. 
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at 8 p.m. Address by the President, Mr. William H. Maw. 
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at 9 o'clock, Prof J. J. Th » M.A., D. 
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—Mr. Allan Macfadyen, M.D., B.Sc., on ‘Cellular Physiology, 
with Special Reference to Enzymes and Ferments” (Lecture I.). 
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RoyaL MeErgoroLoaicaL Society.—Wednesday, the 17th inst., 
at the Institution of Civil — at 7.30 p.m., the follow- 
ing papers will be read: ‘‘ The Special Characteristics of the 
Weather of March, 1901,” by Mr. William Marriott, F.R. Met. 
Soc. ‘* Vapour Tension in Relation to Wind,” by Mr Richard 
Strachan, F.R. Met. Soc. 

Tue INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
April 17, at 8 o’clock p.m., at the Museum of Practical Geology. 
Jermyn-street, London, 8.W. The following papers will be r 
and discussed: 1. ‘‘The Electric Power Station at the Pierre- 
fitte Mine,” by Mr. E. Henry Davies (Member), adjourned discus- 
sion. 2. ‘‘Hawkins Hill and Hill End, N.S.W.,” by Mr. Alec W. 
Marshall (Associate). 3. ‘‘ Note on a Curious Copper Deposit,” 
by Mr. J. A. W. Murdoch (Member). 4. ‘‘ Notes on the Drome- 
dary Gold Mines,” by Mr. S. L. Bensusan (Member). 5. ‘‘ Note 
on Cost of Diamond Drilling,” by Mr. J. J. Jordan (Member). 6. 
‘* Notes on Stamp-Battery Construction,” by Mr. C. G. Warnford 
Lock (Member of Council). 

Tue Sanitary InstiTuTe.—Wednesday, April 17, at the Parkes 
Museum, at 8 p.m., when a discussion will be opened on *‘ Sewage 
Purification and Standards of Purity,” by Mr. Henry R. Ken- 
wocd, M.B., L.R.C.P., D.P.H., F.C.8. (Fellow), and Mr. W. 
Butler, M.B., C.M., D.P.H. (Member). The chair will be taken 
at 8 p.m. by Mr. A. Wynter Blyth, M.R.C.S., Chairman of 
Council. 

Tue RéntGEN Society.—Thursday, April 18, at 20, Hanover- 
square. The chair will be taken at 8 p.m. This will be the *‘ dis- 
cussion” meeting of the Session. Subject: ‘*X-Ray Thera- 
peutics.” Miss M. M. Sharpe, L.R.O.P., will open the discussion. 

Tue Surveyors’ InstiTUTION.—Monday, April 15, when a paper 
will be read by Mr. Walter C. Ryde (Associate), entitled ‘‘ The 
—_ of Public Houses.” The chair will be taken at eight 
o’clock. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 18, 
meeting at the Institution of Civil Engineers, at 8 p.m. Replies 
of Mr. H. Ravenshaw and Mr. S. F. Walker to the discussion on 
their papers read at the last meeting. ‘‘Test-Room Methods of 
Alternate-Current Measurements,” by Mr. A. Campbell, Associate 
Member. ‘‘ Note on the Use of the Differential Galvanometer,” 
by Mr. C. W. S. Crawley, Member. In accordance with Article 
No. 45, the announcement of the Council’s nominations for the 
Council 1901-2 will be made at this meeting. 


ENGINEERING. | 


FRIDAY, APRIL 12, 1901. 














THE SUPPLY OF SKILLED LABOUR. 


Ir is with great pleasure we notice signs that in 
some quarters the representatives of labour are 
awakening to the true interests of the working 
class ; in other words, to the true interests of the 
nation. An indication of the influences which are 
at work is afforded by recent correspondence in the 
press, but perhaps more especially by an important 
joint letter on the subject of apprenticeship, which 
was addressed a short time ago to the editor of the 
Times by the secretaries of nine trade unions. 
There has also appeared in the ‘‘ Monthly Preface” 
of a recent issue of the Journal of the Amalga- 





S®! mated Society of Engineers a thoughtful produc- 


tion, which is an immense advance upon former 
writings of a similar class, and which therefore 
deserves attention in connection with our present 
subject. We have already referred briefly to this 
article, and we shall make further mention of it 
presently. 

The question of the education of apprentices was 
raised by Mr. T. A. Organ, Chairman of the 
Technical Education Board of the London County 
Council, and by Mr. J. S. Ballin, the honorary 
secretary of the Apprentices’ Institution. Both 
these gentlemen have addressed the public through 
the medium of letters to the editor of the Times, 
in which they have set forth their views on the 
subject, and stated what had been done by their 
respective organisations to help young men to learn 
a trade. 

There can be no doubt that the apprenticeship 


RS./is a question of great im 


system in the great centres of industry has broken 
down under the stress of modern conditions ; and 
though hand-skill is not all-in-all to manufacturing 
operations to the extent it formerly was, yet we 
are far from the time when industrial production 
can be carried on without workers who have ac- 
quired dexterity by practice in their craft. Even 
in mechanical engineering, where automatic ma- 
chine tools have made such enormous progress 
during the last few years, a large body of highly- 
skilled operators continues to be required ; whilst 
in some important trades, of which the building 
trade is a notable example, competent workmen 
are more needed than ever. 

It is of the highest importance to the country 
that these men should be forthcoming. We do 
not intend here discussing the artificial restrictions 
upon skilled labour imposed by the limiting of 
apprentices, although it is needless to say that 
rtance. Accord- 
ing to figures recently published, there were in 
London 41 firms in the building trade employing 
12,000 workmen, but who had only 80 apprentices 
and 140 learner between them ; whereas the proper 
proportion would have been 1600. Four firms, 
each with a total staff of about 1000, had not a 
single apprentice. 

A large part of the supply of skilled workers 
comes from the rural districts; and the lack of 
opportunity of being apprenticed in the big cities 
is disastrous to town-bred lads. ‘‘On leaving the 
elementary schools,” Mr Organ says, ‘‘ they become 
errand boys, van boys, clerks, &c. They enter 
upon these occupations with no distinct aim or pur- 
pose as to their future career.” 

There is no object in urging the claims of 
town against country, or country against town; 
indeed, any advantage the country lads may 
possess they are fully entitled to, for most of 
the preference goes to the cities. In the build- 
ing trade, however, the local tradesman is 
becoming less and less, the big contractors of the 
patios monopolising nearly all, if not all, of the im- 
portant work ; and so it is that the schools for be- 
ginners in the trade are rapidly disappearing. This, 
of course, is the result of facilities for communica- 
tion and transport, the effects of which have been 
so manifest during the last two generations. The 
lack of skilled labour in the building trade has 
a far more widespread influence than at first 
sight might be thought, and accounts largely 
for the high cost of buildings either for industrial 
or domestic purposes. The unwarranted tax on 
all classes in England due to this cause amounts 
to very large sums indeed; probably millions 
annually. 

Both Mr. Organ and Mr. Ballin propose a 
remedy, and though neither seem to us satisfac- 
tory, they deserve thanks of the public for putting 
forward more or less practical suggestions, which 
may be taken, perhaps, as a basis for further de- 
parture. Mr. Organ suggests a scheme of State- 
aided—or rather rate-aided—-technical schools, and 
an experiment in this direction is to be made in 
Shoreditch, which, as every one knows, is the 
chief district in London of the cabinet-making 
industry. Every year, he says, many boys be- 
tween the ages of thirteen and fourteen leave our 
public elementary schools, but it is not until they 
are fifteen or sixteen that they think of fixing upon 
a career. The intervening two years are occupied 
in casual employments. For these lads, during 
this intervening period, the Technical Education 
Board of the Baw 38 County Council have de- 
termined to offer a system of extended education, 
Mr. Organ quite recognises that it is impossible to 
teach a trade at school. Here he is quite sound, 
but he has reason for saying that ‘‘a school may 
give its pupils such knowledge and skill as will be 
of use to them when they enter the workshop, and 
so train their intelligence as to enable them to 
grapple successfully with the problems which they 
will encounter.” 

That, of course, is quite a different thing to 
imparting skill in handicraft or manual dexterity, 
which is all that nine-tenths of ordinary operatives 
need. It is not necessary—to use a simile we have 
~~ forward on another occasion—that the man who 
oads stone into a cart should know the geological 
order to which the stone belongs, nor its chemical 
ee. We do not use razors for splitting 
kindling wood. Of course it is possible that the 
loader of stone may have the making of a philosopher 
in him. With the necessary education he might 





suggest a new and important use for the stone, but 
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the probability is a little too remote to make it 
wh while to educate every labourer as if his 
province were the laboratory. 

That is a danger to be carefully guarded against. 
The Shoreditch School ‘‘is to provide for the con- 
tinuance of the general education of the scholars. 
It will also provide for a training in manual work, 
drawing, design, accurate measurement, the nature 
of woods, workshop arithmetic, and mensuration 
and workshop geometry. An endeavour will also 
be made to give to the pupils sound conceptions of 
the fundamental principles of the mechanics of con- 
struction and general elementary science.” All this 
sounds very enticing, and doubtless a young man 
having taken full advantage of such an educational 
opportunity would be well equipped for doing that 
originating—as opposed to mere reproducing— 
work which the country so much needs.  Butit is 
worth remembering that even if the school does not 
degenerate into a mere cramming establishment— 
as such schools are apt to do—a very small pro- 
portion of workers can do all the originating for 
a very large number of producers. If we allow 
5 per cent. of originators among the workmen of a 
large factory we should probably give a fair 
proportion for the rest to copy from. The school 
fees are nominal, 30s. a year; and the question, 
therefore, arises whether it is worth while to pro- 
vide a day school such as this at public cost ? 

The answer will be variously given according to 
the views of those giving it; and naturally must 
be governed by the spirit in which the scheme is 
worked. For our own part we think that no public 
money would be ill-spent in educating men and 
women so that they may ‘‘do their duty in that 
state of life to which it has pleased God to call 
them ;” but money spent above that is money 
wasted. If the State could, by some subtle brain- 
reading Réntgen-ray process, find out its embryo 
Watts, Stephensons, Arkwrights, Bessemers, and 
other mute, inglorious Miltons of originating genius, 
when in the cradle, no money could be better 
spent than in educating them to the highest pitch ; 
unless, indeed, such superfine education were to 
knock the originality out of them—which is quite 
possible. That, of course, is the crux of all educa- 
tional schemes ; to fit the instruction in kind and 
degree to the work to be done and the position to 
be filled. The greatest invention of all would be 
the capacity-testing instrument for men and 
women. Such an instrument would possibly reject 
80 per cent. of the candidates for education at the 
technical schools of the kingdom. 

That does not, however, condemn the Shoreditch 
scheme ; for, in the absence of such an instrument, 
we must cast our net very wide, content to drag 
ashore many useless fish, if we find among them 
enough for a meal. 

It is, however, handicraft skill rather than 
original work, which is our theme; but Mr. 
Organ’s more ambitious schemes have somewhat 
led us astray. If we turn to Mr. Ballin’s proposals, 
we find different ground occupied. He speaks also 
of the poor look-out London lads have on leaving 
the Board Schools ; but he attributes ‘‘ the falling- 
off in apprenticeship in London mainly to the 
absence of proper organisation ;” and it is to 
overcome this defect that the institution to which 
he is honorary secretary has been formed. The 
Apprentices’ Institution has ‘‘a council which 
includes Earl Fortescue, Lord Avebury, the Lord 
Mayor, representatives of educational bodies and 
trade unions, and also several other gentlemen 
who have already acquired wide and practical 
experience of the work which would come into 
the scope of the operations of the institution.” So 
powerful and influential a governing body is 
reassuring, or would be if we were certain they 
would interpret the word ‘‘council” in its strict 
literal sense and not in the usual and conventional 
manner. In truth there will be work enough for 
them all to do if the institution is to carry out 
efficiently and honestly the programme it sets itself. 

It proposes to apprentice young people, to whom 
seihalieel <ietabe are not available, to various 
trades ; to provide them with tools, and to exercise 
supervision over the whole term of apprenticeship. 
Five pounds to six pounds a year is considered 
sufficient for each apprentice. To supply the 
money Mr. Ballin makes an appeal to the public. 
‘* Funds are now needed. . . I venture to appeal 
to your readers,” he says to the editor of the 
Times, ‘to generously contribute to the funds of 
the institution. Cheques should be made payable,” 
&e. 





Charity is one of the most beautiful of virtues, 
but Providence did not intend it to do the indus- 
trial work of the world. Its administration should 
be reserved for exceptional and unforeseen con- 
tingencies. When the good Samaritan saw the 
gaping wounds of the man who fell among thieves, 
charity asserted its rightful sway. He thought 
nothing of the cost of wine and oil, or of hotel ex- 
penses for the stranger ; but, though he is our 
chief example of unselfishness, we have no record 
that when he descended into Jericho he apprenticed 
to trades any of the thousands of young gamins 
who, then as now, flocked the streets of every 
Eastern city. If Mr. Ballin and his council will, 
however, take care that they spend the funds they 
collect on the best selected cases, they may appeal 
to the public on higher grounds than charity. Money 
so laid out returns interest a hundredfold, for 
amongst the chief assets of a nation are its 
skilled workers. The danger of such a scheme as 
this is its abuse, and the danger is very great. For 
it to succeed, the best intentions must be supported 
by a great deal of very hard work. 

Wishing the schemes of Mr. Organ and Mr. 
Ballin every success—and they both have the pos- 
sibilities of much good in them—we turn to the 
‘*Monthly Preface,” already mentioned, of the 
Amalgamated Engineers’ Journal. This is pre- 
sumably from the pen of Mr. George Barnes, 
the Secretary of the Society. The author com- 
mences by pointing out that the fiftieth anni- 
versary of the Society’s existence has passed, 
and congratulates members on the present posi- 
tion. There is, however, he prudently adds, 
‘*much at the present time to suggest serious 
thought on the part of all who wish well to the 
Society and to trade unionism.” This refers to 
“the relatively better position now occupied by 
America and other countries,” compared with the 
position we formerly held in the race for industrial 
supremacy. This falling-off, Mr. Barnes says, has 
been attributed by some people to trade union 
leaders advocating restriction of output. He 
denies the aspersion, and challenges his traducers 
to produce anything from the pages of the Journal 
of the Society that would bear out the accusation 
made. 

We .do not propose to take up the gauntlet, 
being only too well content to accept the position 
now officially adopted in the Journal that output 
is not to be restricted in future. ‘‘ We believe that, 
speaking generally, wages increase with increased 
product, and that, therefore, it is to the interest of 
workmen, within certain limits, to do his best. 
Those limits are: Due regard (1) to his own health 
and permanent efficiency ; and (2) to the conditions 
necessary to foster and maintain a fellow-feeling 
among workmen.” The last condition is a little 
vague, but unless it is made to cover some sinister 
interpretation—which we see no reason to suppose 
-—we think no employer could have put the case 
more fairly or would wish to amend the statement. 

The preface goes on to speak of overtime, which 
it believes to ‘‘injurious.” Here, again, em- 
ployers will agree with the Journal of the Society ; 
and if it were possible we are sure every employer 
would lay out his work so that men would only 
work within regulation hours. Overtime is far 
more injurious to masters than to men ; in fact, it 
is rather popular with the latter, and certainly is 
not so withthe former. It is more highly paid 
and less productive, and in the great majority of 
works it is not had recourse to except under 
necessity. Unfortunately, manufacturers can never 
foresee what the volume of work will be for any 
given time ahead, nor how far they may be 
pressed for delivery. Under these circumstances 
overtime is a necessary evil, unless orders are to be 
refused, a step we think Mr. Barnes would hardly 
advocate : certainly his own clients would not. 

We would here point out that the need for 
overtime largely arises through the difficulty in 
getting really competent workmen. For some 
time past that has been a very great difficulty, and 
has led to the refusal of a good deal of work, 
much of which has gone abroad. An equivalent 
reason why overtime has been often necessary 
has been the refusal of men to occupy them- 
selves to the full during working hours — the 
restrictions that have been put on a reasonable 
output ; we will not say by trade union rules, 
but simply owing to the restrictions which have 
existed in the past. 

We need not, however, pursue this subject, and 
we fee] sure employers will combine with the 








unions in putting down overtime if Mr. Barnes 
will show how, in seasons of extra pressure, it can 
be dispensed with. As the preface says, it is a 
bar to education; and, we may add, it is an 
extremely costly method of getting work done. 

Mr. Barnes goes on to say that ‘‘ the competition 
of America can be met only by better workshop 
equipment and more thorough education.” There 
may be other considerations needing attention ; 
but, broadly, we are at one with him again. There 
is no doubt the Americans have been allowed to 
get much too far ahead in the matter of shop equip- 
ment. ‘‘ That,” Mr. Barnes says, ‘‘is a question 
entirely for employers.” Well, not entirely, 
perhaps, because it is little good purchasing 
advanced appliances if those in charge of them 
refuse to put them to advanced uses. We trust, 
however, that also is a thing of the past, and that 
employers will alone be to blame in future if they 
show timidity in the outlay of capital for plant 
needful to keep abreast of the times. ‘‘ The ques- 
tion of education,” continues the preface, ‘‘ is one 
in which the Society might fittingly take some part, 
and might even associate with its jubilee . . . by 
some scheme being inaugurated whereby young 
members or the sons of members could take part in 
a healthy rivalry somewhat on the lines of the 
Newton and Allan Memorial Prize competitions ; 
but it should be on a wider basis.” 

Nothing could be more happily expressed, and 
we cordially wish the suggestion may be brought 
to fruition of accomplished fact. It is a matter 
full of good augury for the future of British indus- 
try, in which employers and employed are alike 
interested, that the representatives of labour are 
endeavouring to raise the educational status of 
workmen. ‘‘ Education does not, in our judg- 
ment,” adds the preface, ‘‘ consist only in training 
men to be producing machines, but should aim at 
making men think, and inducing them to take an 
intelligent interest in affairs.” Again, we say 
nothing could be more happily expressed. If 
men will think, and take an intelligent interest in 
affairs, ‘‘ foreign competition,” which has too often 
been described as a ‘‘ bogey,” will become a bogey 
indeed, and one of which no British engineer need 
be afraid; for there is work enough for all, even 
though our share of the markets of the world may 
not preponderate so largely in the future as it has 
in the past. 

We have here briefly reviewed three proposals 
for the betterment of the status of the British 
working man, all of them conceived in the best 
spirit, though there may be difficulties in working 
out the details of the first two. For the last we 
have nothing but praise. For our national indus- 
tries to advance, the position of the workers must 
progress concurrently ; otherwise, any temporary 
success that may be achieved will be on a rotten 
basis. We should like to see the Employers’ 
Federation and the Amalgamated Society joining 
to establish the scholarships proposed. That would 
be a sound economic proceeding, for the welfare 
of men and masters is so closely interwoven that 
one cannot prosper without the other, nor can one 
fall without both suffering. 





THE BELLEVILLE BOILER. 


Ir is perfectly natural that those interested— 
financially or otherwise—in the Belleville boiler 
should not be silent under the somewhat sweeping 
criticism the Admiralty Boiler Committee report 
has passed upon this type of steam generator. We 
have before us copies of two letters which M. 
Delaunay Belleville has addressed to the Secretary 
of the Admiralty on the subject. The writer 
criticises the critics at some length ; and, needless 
to say, by no means agrees with their conclusions. 
In the first of these letters, M. Belleville deals 
rather with opinions than facts. We will, however, 
deal with the two together. ; 

The first point criticised is contained in the para- 
graphs in the Committee’s report in which it 1s 
stated that the water-tube boilers should be pre- 
ferred to the cylindrical type, supposing a satis- 
factory example can be found, and that the Belle- 
ville boiler does not appear to possess advantages 
over other types of water-tube boilers for use in 
the Navy. M. Belleville considers this opinion 
would only have been warranted if the boiler had 
ceased to be used on a considerable scale for sea- 
going purposes since the Powerful and Terrible 
were tried ; and, further, supposing the Admiralty 
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had made extensive trials of other types of water- 
tube boiler. 

We do not quite follow this reasoning. The 
Boiler Committee were commissioned to inquire 
for themselves, and it is to be presumed the results 
of such inquiries, and of the experiments they have 
made, have warranted their report ; at least, such 
is the case in their own opinion. It may further 
be pointed out—and this includes some of M. Belle- 
ville’s further criticisms—that the Committee have 
not recommended any special type of water-tube 
boiler to be used in lieu of the Belleville boiler, but 
simply that some other types should be tried experi- 
mentally. So far as we read this interim report, 
nothing like a final opinion is offered. A very 
moderate sum should, the Committee advise, be 
spent in further experiments; and though they 
consider that experience with the Belleville boiler 
in the Royal Navy has so far fallen short of being 
satisfactory that its adoption should cease, yet they 
do not undertake to say what should supersede it. 

The letter next points out that there are man 
more Belleville boilers in service in the Britis 
Navy than those in the seven ships inspected 
by the Committee. No doubt this is true; but 
it can hardly be necessary for the Committee 
to inspect all the Belleville boilers in the Fleet. 
If weak points exist in the design, the per- 
formances of the boilers in seven ships would 
be sufficient to make them manifest. . Belle- 
ville has, however, right on his side when he states 
that there are armour-clads and cruisers on the 
China station, having Belleville boilers, which have 
acted satisfactorily. The point that arises is 
whether the defects which have manifested them- 
selves are normal to the design, or whether they have 
been due to improper treatment. M. Belleville 
maintains the latter view; but, on the other 
hand, we are bound to suppose that a com- 
mittee of able engineers would have this point in 
view, and would not condemn a system unless they 
were assured that its failure was due to inherent de- 
fects, and not to unfair treatment, under what would 
be defective construction, or the average service of 
a war vessel. What we should like to be assured 
upon would be that the vessels referred to in the 
China seas had been tested to the point to which 
armour-clads and cruisers would be tested in actual 
war. If M. Belleville could assure us of that, he 
would certainly bring forward a strong argument 
in favour of the retention of his boiler in the Fleet. 
If, on the other hand, these ships have been 
nursed—as some aver—because they are known to 
be of weakly constitution, then the example of the 
China squadron cannot be adduced as favourable 
evidence. We but suggest an obvious case. We 
have no evidence one way or the other ; and, of 
course, would be glad to publish any well authenti- 
cated details on this important subject. 

Turning to other navies, M. Belleville’s letter 
asks whether it is not a fact that, in the French 
service, a number of ships fitted with his boilers 
have made long voyages always of a satisfactory 
nature. He points out that the Japanese Admiralty 
have recently written to the constructors of the 
cruiser Azuma, built in France, congratulating them 
upon the excellent results on the first voyage of 
the ship to Japan. The long and satisfactory 
experience of the Messageries Maritimes vessels 
with Belleville boilers is also insisted upon. 

M. Belleville states that three members of the 
Boiler Committee visited two of the Messageries 
ships—the Indus and the Laos. The latter vessel was 
the first to be fitted with economisers, and the 
tubes, after a service of three years, were not 
corroded. M. Belleville thinks it is to be re- 
gretted that this fact was not included in the Com- 
mittee’s report. Moreover, it is said, an Admi- 
ralty inspector made a voyage to China in the 

ndus. It would tend to the elucidation of the 
truth if this ofticer’s report were made known to 
the Committee, and were published with their 
report. The letter further states that not one of 
the Messageries mail steamers fitted with Belleville 
boilers has been prevented from running by the 
failure of her boilers. 

Turning to the points in the Admiralty report, in 
which the defects of the Belleville boiler are set 
forth, M. Belleville deals with them in order. The 
first refers to the circulation of water, which is de- 
scribed as defective and uncertain, because of the 
resistance offered by the great length of tube be- 
tween the feed and steam collectors, the friction of 
the junction boxes, and the small holes in the nipples 
tween the feed collector and the generator tubes ; 


which also are liable to be obstructed, and may 
thus become a source of danger. 

M. Belleville says in effect that these objections are 
answered by the results of practical experience. But 
were it not so he would be able to meet them by 
theoretical considerations. He has made workshop 
trials expressly to test the question of circulation, 
and has found by them—in what manner is not 
stated—that the quantity of water which circulates 
in the elements is six to ten times greater—accord- 
ing to the conditions of working—than the volume of 
water evaporated. This, the writer of the letter 
considers, is confirmation of the certainty and regu- 
larity of the circulation in the Belleville boiler. 

As to the small diameter of the nipples at the bases 
of the elements, this, he maintains, ensures the equal 
distribution of the feed water. In regard to obstruc- 
tions, it is pointed out that this diameter, in boilers 
of large ships, is 40 millimetres, or greater than the 
interior diameter of the tubes of the boilers of tor- 

edo craft. Moreover, it is larger than the space 

etween the interior and exterior tubes of the con- 
centric tube type of boiler. 

The letter next deals at some length with the 
Committee’s objection to the necessity of automatic 
feed arrangements. M. Belleville points out that 
all water-tube boilers, owing to the small b ggpon, 
of water contained, need regular feed supply ; and 
this, he states, it is practically impossible to secure 
by hand methods. e considers that in battle the 
number of men required for the purpose could not 
be spared. It is also stated that the Messageries 
ships have been run—contrary to instructions— 
with the water-gauge cocks closed, and the automatic 
feed apparatus has maintained the proper water level. 
The next objection of the Committee was the great 
excess of pressure in feed pipes and pumps over 
the boiler pressure. In reply to this, M. Belle- 
ville states that this excess of pressure is useful in 
all installations of groups of water-tube boilers fed 
by the same pump whatever the system of boilers. 
This excess of pressure assists the feed regulator 
in maintaining the proper amount of feed to the 
boilers individually, in spite of slight differences of 
pressure due to variations in firing or cleaning of 
grates. With good construction this excess of 
pressure should cause no inconvenience. 

The Committee also objected to the excess of 
boiler pressure over the working pressure in the 
engines. In regard to this, the writer of the letter 
points out that the difference in pressure is useful 
with all —_ of water-tube boilers. At one time 
it was looked on as an objection in the French 
Navy, but experience has proved the desirability 
of this method of working, so that, even where 
Belleville boilers are not installed, reducing valves 
are fitted. 

The objection of the Committee that the true 
level of water is not shown with certainty by the 
gauges on Belleville boilers is met by the writer 
of the letter with the statement that this applies to 
all boilers, without exception, if it is a case o 
water gauges being badly looked after or becoming 
choked up. He maintains, however, that with 
water gauges properly constructed and well at- 
tended to, the accusation is without foundation. 
The water gauges of the Belleville boiler give, in 
teality, practically exact indications of the volume 
of water contained in the boiler. 

The Committee’s statement, that the quantity of 
water may vary at different rates of combustion, 
although the same level may be shown by the 
water gauge, is, accurding to M. Belleville, not a 
defect of the system, but an actual advantage. The 
necessity for providing separators with automatic 
blow-out valves is stated as an objection in the 
Committee’s report. Ia answer to this, the letter 
states that the Belleville boiler is less liable than 
other types to water being carried over with the 
steam when there is a change in the rate of work- 
ing. The separators are, however, useful from the 
point of view of safety to the engines, as they 
intercept water due to condensation in the steam 

ipes. In the case of condenser tubes leaking 
Sodly and admitting sea water, it is desirable 
to raise the level of water so as to increase 
the circulation and protect the tubes of the ele- 
ments. Under these circumstances the steam is 
likely to be wetter, and the condensation in the 
pipes will be more serious. The automatic blow- 
out valves provide against injury from this cause 
even when it is excessive. 

The constant trouble and loss of water resulting 
from the nickel sleeve-joints connecting the ele- 


mentioned in the report. Dealing with this, M. 
Belleville points out that trouble from losses of 
water is practically unknown on the vessels con- 
taining Belleville boilers constructed in France. 
This was a fact, it is claimed, of which the members 
of the Committee who visited Marseilles were able 
to convince themselves, and the Admiralty inspector 
who made a voyage in the Indus had also an oppor- 
tunity of alike nature. On this point M. Belleville 
points out that defective construction of cones on 
which the nickel sleeves are placed, improper fit- 
tings, or the employment of brittle metal, might 
cause the defects alluded to. Such faults are, how- 
ever, easily avoided. Leakage might also follow 
neglect to maintain the boiler in proper working 
condition, through allowing saline or grease deposits 
to accumulate, so that the metal would be over- 
heated and the tubes distorted. It is not difficult, 
however, to prevent the deposit of salt or grease 
when proper precautions are taken. The losses of 
water referred to in the report, are, it is stated, 
practically unknown whenever proper precautions 
are taken in the construction and subsequent 
working of these boilers. 

The liability of upper generator tubes and 
economiser tubes to fail by pitting, to which the 
report of the Committee refers, is not, M. Belleville 
states, confined to his type of boiler, but has for 
long been observed in all kinds of boilers--not 
excluding cylindrical boilers—in the navies of 
different Powers. Neither fire tubes nor water 
tubes are exempt from corrosion. The precautions 
necessary to prevent deterioration from this cause 
are simple, and the writer of the letter asks why 
they have not been observed. The matter is to 
M. Belleville inexplicable, and he exclaims against 
such precautions not being observed in all vessels 
supplied with the Belleville boiler. The boiler 
should not be held responsible for the neglect of 
the most precise and practical instructions in this 
respect. 

In this part the letter does not mince matters, 
and M. Belleville evidently considers the time 
has come for plain speaking. He goes on to say— 
in reference to the statement of the Committee 
that the engineers had not been instructed in the 
best method of preventing corrosion—that, though 
the engineers had been instructed in what should be 
done, they had neglected to observe the precautions 
recommended, notwithstanding that the results 
obtained in numerous other vessels had proved 
their efficacy. This latter fact the members of the 
Committee, who had visited Marseilles, might have 
seen for themselves. 

That the upkeep of the Belleville boiler is more 
expensive than that of cylindrical boilers—another 
objection raised by the Committee—is, M. Belle- 
ville considers, a point of great importance ; but it 
is practically answered by reference to the Com- 
mittee’s statement that the engineer officers in 
charge of the Belleville boilers had not been made 


f| acquainted with the best method of working the 


boilers, and by evidences of bad construction. It 
is considered that as experience is gained the ex- 
pense of upkeep will decrease. Reference is made 
to the facility with which the Belleville boiler is 
repaired. 

t will be remembered that the Boiler Committee 
considered that as the Belleville boiler needs addi- 
tional evaporating plant and requires more coal on 
ordinary service, the saving in weight, as compared 
with cylindrical boilers, is nullified to a great 
extent. It was doubtful, therefore, whether any 
real advantage had been gained in radius of action. 
The Committee also stated that they were not pre- 
pared to say, without further experience, to what 
extent this might not apply to other types of 
water-tube boilers. 

In reply to this, M. Belleville states that, in other 
navies and in mercantile vessels, it has not been 
found necessary to supply additional evaporating 
plant. The circumstances which had led to the 
remark of the Committee are exceptional, and the 
a for them ought not to fall on the 
Belleville system. Loss of water would be due to 
defective construction, to the boilers being im- 
properly worked, or to the multiplication of auxiliary 
machinery and the ramification of pipes which it 
necessitates. The very great difference in the con- 
sumption of water in different ships, according to the 
manner in which their machinery has been operated, 
would prove that it is not the boilers that are in 
fault. In regard to the greater consumption of 
coal on ordinary service, spoken of by the report, 








ments to the feed-collectors was the next defect 


M. Belleville finds it difficult to discuss the point 
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in the absence of full information. He points out, 
however, that there has been an improvement on 
trial of the Belleville boiler as compared to the 
cylindrical boiler, and he asks why the same 
results are not reached in ordinary service. The 
only reason he can assign is that the engineering 
staff possess a more perfect knowledge of the way 
to run cylindrical boilers, whilst faulty instruction 
(it may be lack of instruction) prevents proper 
results being obtained with Belleville boilers. 

Another explanation he puts forward is that the 
gee adopted for grate-bars in ships of the 

yal Navy are not suitable from the point of view 
of ordinary running. The bars are 15 millimetres 
(.59 in.) wide, and the same distance apart. On 
trial the coal is picked so as to be in suitable-sized 
lumps, and, moreover, the stoking is carefully 
carried out. Under these circumstances satisfac- 
tory results are to be obtained with this arrange- 
ment of grate ; although, even for land purposes, 
M. Belleville considers, the proportions are not 
satisfactory. At some trials made on shore at 
Barrow with two of the boilers of the Powerful, 
M. Belleville’s engineer obtained a notable increase 
of efficiency by reducing the spaces between the 
bar 


8. 

Under ordinary service conditions, M. Belleville 
points out, coal is used as it comes, and stoking is 
done with much less care than during trials, 
so that the defect of too wide spacing of grate-bars 
is more apparent. A good deal of coal falls un- 
consumed between the bars ; whilst too much air 
passes up through the fire. This latter defect is 
emphasised when the flame ascends vertically, 
more especially if the apparatus for injection of 
air under pressure above the fire—as adopted in 
the Belleville system—is not in operation. When 
the boiler-room staff has had little experience in 
the management of fires from which the flame 
ascends vertically, or when the proper instructions 
for working the boiler are neglected, it is especi- 
ally needful to insure the mixing of the gases by 
the means to which reference has been ae. 

The increased radius of action due to the use of 
Belleville boilers will, M. Belleville maintains, be 
secured when the engineering staff is able to get a 
maximum effect from the boilers confided to 
their care. 

The paragraph in the Boiler Committee’s report 
which M. Belleville thinks will attract most atten- 
tionis that in which it is stated that to obtain satisfac- 
tory results in the working of the Belleville boiler 
more than ordinary experience and skill are re- 
quired. However that may be, M. Belleville points 
out that the engineering staff ought to be endowed 
with other experience, and to possess other notions, 
than those acquired in the working of cylindrical 
boilers. He points out, very justly, that the new 
water-tube boilers, among which he classes the 
Belleville type, are entirely different in their 

rinciple, construction, and working from any shell 
Gallons The methods of stoking are not the same 
for an ascending flame as for a boiler in which the 
flame is directed in a horizontal direction. New 
. P needs new practice. 

n a previous letter to the Admiralty, M. Belle- 
ville had pointed out that in other navies the 
necessary instruction on the running of the boiler 
was obtained by long intercourse between the 
engineering staff of the ships and that of the 
Belleville boiler company. The appliances and 
machinery necessary to the boiler are examined 
during this course, and their use is explained. It 
is, M. Belleville says, certain that the constructors to 
whom the Admiralty entrust the execution of the 
Belleville boilers are not as well acquainted with 
all details of the design as are the French makers. 
The British contractors are less imbued with the 
value and raison d’étre of each part, and in conse- 
quence are less apt to appreciate their import- 
ance. Under these circumstances, it is certain 
that steps should be taken to remedy this defect. 

The Admiralty had previously written to M. 
Belleville asking him whether he considered it 
desirable to do away with the economiser type and 
return to the Powerful type of Belleville boiler, as 
advised by the Boiler Committee. In reply to this, 
M. Belleville stated that, even with ordinary work- 
ing, the consumption of the economiser type was on 
an equality with the non-economiser type. But 
the advantage of the economiser is so considerable 
with — rates of evaporation that it ought to be 
used. He points out that the economy of coal in 
ordinary working is a matter for consideration from 


spare coal in forced working is much more impor- 
tant. This consideration, he thinks, is sufficient to 
warrant the use of the economiser; an opinion that 
was adopted by competent authorities when he 
studied the question of adding the economiser. 

In addition to this, however, experience has 
shown that even with moderate rates of evaporation 
the economiser gives a better efliciency than the 
older design. This conclusion is suppo y 
experience, many times repeated, both under the 
Admiralty engineers and also the engineers of the 
French Navy, as well as those of many technical 
associations. If, in the experience of the Admiralty, 
the same results have not been reached in ordinary 
service at sea, M. Belleville can only attribute the 
fact, in a great part, to the inexperience of the 
staff. 

The omnis, also asked M. Belleville’s opinion 
as to the expediency of raising the tubes higher 
above the firebars, to increase the combustion 
space—a modification advised by the Boiler Com- 
mittee. What we have already quoted in regard to 
the arrangement of firebars bears on this point, the 
defects referred to influencing the amount of coal 
consumed. A design had been submitted to M. 
Belleville_in which the space for combustion had 
been increased, and he asks for facts which war- 
ranted the change. He found nothing of the kind 
in the report, and concluded that the idea as toadvan- 
tages to be obtained rested on theoretical considera- 
tions ; to these he opposed the results of numerous 
trials and long practical experience. With coke or 
anthracite (combustibles maigres) the change would 
be advantageous. On the other hand, the increased 
space would be unfavourable with a more richly 
gaseous coal (charbons gras). This would follow 
from the increase of radiating surface of the 
furnace, which would cause too quick a liberation 
of the gases, and render their complete combustion 
more difficult. The clinker also would be hotter, 
and therefore more fusible, so that cleaning the 
fires would be more laborious. 

The greater depth of the combustion space would 
also necessitate a higher furnace front leading to a 
larger area of exterior radiating surface. This 
would make the stokeholds much hotter, and more 
trying to the men. 

The Boiler Committee had also advised an in- 
creased diameter of the steam collector drum ; and, 
in reference to this, M. Belleville points out that a 
greater thickness of metal would be needed ; ex- 
perience had shown him that larger proportions 
than those adopted were not advantageous. A 
slight increase might, however, be admissible, 
with no other disadvantage than increased weight. 

The last point touched upon in M. Belleville’s 
second letter is the use of cylindrical boilers for 
auxiliary purposes. This, he thinks, is not a matter 
of very great importance, the chief point being the 
reduction of auxiliary engines, their more efficient 
use of steam, and their grouping so as to reduce the 
length of steam pipes. The use of exhaust steam, 
and, above all, the substitution of electric motors 
for steam engines are also suggested. 

It will be seen from the foregoing, which is 
chiefly a paraphrase of M. Belleville’s letters to 
the Admiralty, that the disasters to the Belle- 
ville boiler that have occurred in the British 
Navy are attributed by the writer partly to the 
failure of our constructors to make the boiler pro- 
perly, but, perhaps, more especially to the in- 
efficient manner in which it has been worked by the 
engine-room staffs of the Royal Navy. It is not 
our purpose here to discuss this vexed question. 
The matter is chiefly one of evidence, and we prefer 
to await the publication of the full report of the 
Admiralty Boiler Committee, feeling confident that 
the subject will receive at their hands fair and ade- 
quate treatment. 





LEAD PRODUCTION. 
In sympathy with other metals, and with the 
easier conditions of trade generally, the price of 
lead has tended recently to decline. Last year as 
much as 18/. per ton was touched for soft pig, and 
at no time during the twelve months did the quota- 
tion fall below 16/. 1s. 3d. These were exception- 
ally high quotations, and they compare with 
111. 10s. and 101. 17s. 6d. respectively in 1896, and 
121. 12s, 6d. and 111. 5s. in 1891. They were the 
outcome of the ‘“‘boom,” when all prices rose 
appreciably. To-day, soft foreign pig is obtainable 
at 13]. 5s., and English pig at 5s. more. Lead is 


trades that the reduction in prices is a material aid, 
It is improbable, however, that there will be any 
early return to the very low figures of five or six 
years ago, because of the tendency of consumption 
to keep close to the heels of production, and be- 
cause, further, a lead combination has been formed 
in America on the lines of the copper consolidation, 
The United States is not quite so powerful a factor 
in lead as in copper, for the reason that it does not 
contribute so large a portion of the whole, its share 
of the world’s lead output being about 25 per cent., 
and of copper over 50 per cent. But itis still one of 
the two largest individual producers (Spain being 
the other), and it counts in the regulation of 
values. It is suspected in the metal trade, we are 
told on high authority, that the American combine 
has been squeezing down the price in order to 
compel the outside interests to come into the 
family party ; and that as soon as they have suc- 
ceeded in acquiring an overwhelmingly large pro- 
portion of the whole, the syndicate will put up 
the price again. It remains to be seen if there is 
any truth in all this, and the suggestion is worthy 
of notice as pointing to the possibility of an early 
recovery in prices. 

The production of lead has increased to a ma- 
terial extent during the last decade. In 1890 the 
estimates of the Metall-Gesellschaft, of Frankfort- 
on-the-Main, indicated a grand aggreyate of 540,000 
metric tons. By 1899 the total had grown to 775,000 
tons, and for last year it is computed at fully 900,000 
tons. Spain, which has two or three times before 
outstripped the United States, is at present first 
with close upon 350,000 tons for 1900, compared 
with 308,660 tons in the preceding year. The 
American yield was 230,000 tons, or 13,000 tons 
more than in 1899. The restoration of law and 
order in the Coeur d’Alenes permitted the active 
working of the great silver-lead mines of that 
region, while the mines of Montana and Colorado 
did their full share, and the soft lead region of 
South-Eastern Missouri made substantial progress. 
Besides treating their own ores, the American 
smelters refined some 80,000 tons from Mexican 
and Canadian ores and base bullion. Practically 
all of this imported material was refined in bond 
and re-exported. The Joplin fields of Missouri 
have come very much to the front in the last 
few years, and from all accounts they are equal to 
a very considerable increase on present totals, with 
the introduction of more capital and modern appli- 
ances. The deposits have been discovered, and 
have been worked almost exclusively, not by pro- 
spectors, miners, and engineers of experience, but by 
the native Missourian, who knows very little about 
mining. There are thousands of mines and pro- 
spects still being worked with the old hand-jig 
process—all hand-work except for the work of the 
feet of the poor old horse who walks around all 
day, winding and winding his spool of rope or 
chain, called a hoist, which pulls the tub up and 
takes the miner down. Driving through the 
country one sees dozens of small mines—single- 
shaft—worked in this way ; some still have the old 
common suction pump, just a little ahead of the 
old oaken bucket. Full details of the produc- 
tion of Spain last year are not likely to be avail- 
able for many months to come : the figures for 1899 
were only published in our Foreign Oftice report 
last month, and in this connection they are of 
interest. Of non-argentiferous lead the quantity 
obtained was 123,750 tons, of which 101,907 tons 
come from the province of Jaen; and of argen- 
tiferous lead the quantity was 184,906 tons, towards 
which the mines of Murcia contributed 133,582 
tons. There is much lead-producing ground as 
yet untouched in these provinces, and in Almeria, 
Ciudad Real, Tarragona, Badajoz and Cordoba ; 
but the foreign demand is not on such a consider- 
able scale as to attract the requisite capital for full 
development. But something is being accomplished 
even in this way. The Revista Minera told us 
recently that a French syndicate had acquired the 
Culebrina Lead Mine for 3,200,000 francs, and 

roposed to produce on a large scale. The Guindo 
Les Mine, in the Linares district, is being 
energetically developed. The Escombreras-Bleyberg 
Company has decided to start the Castuera Lead 
Mine in the new and important metalliferous 
district of Villanueva, and contemplates erecting 
smelting works in Cartagena for the treatment 
of mixed ores. An important vein of argentiferous 
galena has been discovered at Santa Marta (Bada- 
joz), and has been taken in hand by a wealthy syn- 








the point of view of expense, but in time of war to 


employed soextensively in the engineering and allied 





dicate. These are indications that Spain is equal 


















































































Aprit 12, 1901. ] 


ENGINEERING. 





483 














to the production of much more lead (as of other 
metals) than it can at present boast. As it is, the 
better part of the output is consumed in the 
country itself. 

The metal happens to be of more generous dis- 
tribution in the manufacturing countries of Europe 
than are copper and tin, and this militates against 
any great development in the Spanish lead-mining 
industry, although there is a steady consumption 
up toa certain point. In Germany, the yield last 
year is computed at 145,000 tons, as compared with 
129,200 tons in 1899, and 93,600 tons in 1885. 
Developments of importance in relation to the grow- 
ing requirements are taking place in the Upper 
Hartz. In Great Britain the mining of lead does 
not progress at a uniform rate, and, by reason of the 
importation of foreign metal, our own production 
tends to decline. In 1899 we mined 41,500 tons, 
which is certainly more than in any preceding year 
since 1891, but which compares indifferently with 
the annual average of about 75,000 tons for the 
decade 1871-80. Of ore our imports are relatively 
insignificant, the bulk of the lead received from 
abroad coming here in the shape of pig or sheet. 
The other European countries which produce con- 
siderable quantities include France, Belgium, Italy, 
Greece, and Austria-Hungary, while Canada is 
making big strides in this way, in connection more 

articularly with the argentiferous galena of the 
Kootenay district of British Columbia. Mexico 
turns out about 80,000 tons in a year, and would 
do much better if the home demand were on a 
better scale, or if the United States were a larger 
purchaser. Australia also suffers from the lack of 
foreign outlets, and it is not a big consumer. 
The Broken Hill mine, however, finds a regular 
market, and the report for the six months to No- 
vember last spoke of a production of 21,855 tons 
against 15,472 tons for the half-year before, and of 
an increase of 15s. 10d. per ton in the price ob- 
tained. There is no doubt that in Australia and 
elsewhere an improved demand and a wider margin 
of profit would mean a rapid rise in the world’s 
output, and the wider margin at least promises to 
be assured by the formation of a trust in America. 
But whether the Americans will be able to control 
the strings as effectively as they have done in the 
case of copper, is a matter of much doubt. The 
conditions are different, lead being so much more 
plentiful. 





TRADE AND INDUSTRY IN SOUTH 
FORMOSA. 


In a recent issue (see ENGINEERING, January 25, 
1901, page 120 ante), we directed attention to the 
progress of trade and industry in the northern part 
of Formosa, and we now supplement the informa- 
tion then given, by a few notes from the latest 
report of the British Consul at Tainan, which 
refers to the consular district of South Formosa. 
The available statistics of foreign trade are some- 
what incomplete, but the Consul thinks that the 
figures which he gives are sufficiently accurate for 
the purposes of comparison with the tables of the 
previous year. 

The total foreign trade during 1899 amounted to 
742,9401., being a decrease of 40,7291. from that 
of the previous year, this decrease being accounted 
for solely by the new and higher tariff ap- 
plied to Formosa on January 1, 1899, under 
which such articles as tobacco, beer, hemp bags, 
silk piece-goods, and matches are being gradually 
supplanted by the duty-free Japanese products ; for 
Formosa being now an integral part of the 
Japanese Empire, of course no duty is paid on 
products of Japanese manufacture, which are thus 
to a considerable extent protected against foreign 
competition. Moreover, the figures for foreign 
trade have been considerably modified in recent 
years, because of the fact that the Japanese Govern- 
ment has formed monopolies of the opium and cam- 
phor trades; with neither of which, however, we are 
particularly concerned. The Consul states that it is 
estimated that the foreign trade of the port of Tainan 
suffers a loss, through the establishment of the opium 
and camphor monopolies, of over 3,000,000 dols. a 
year, and the foreign merchants are deprived of a 
profit of 20 per cent. on that amount. 

The sugar industry is certain to be one of the 
most important in Formosa, and during the year 
under review, although the sugar production was 
much below the average, the prices obtained were 
unprecedentedly high. The total export of sugar 
amounted to 692,622 cwt., valued at 305,4031., 


being a decrease from the previous year of 100,361 
cwt. in quantity, and 18,716]. in value. About 
half of the sugar export to Japan passed through 
the hands of foreign merchants at Tainan, the 
remainder being in the hands of Chinese merchants. 
The export of sugar to North China (Ningpo 
and Tientsin) was carried on, as in previous years, 
exclusively by Chinese merchants, who combine 
with the sugar guilds in North China to shut out 
foreigners from the trade. 

The remission of the export duty to Japan, com- 
bined with the reduced rates at which the subsi- 
dised Japanese Steamship Company offers to take 
freights, caused a large increase in the export of 
sugar to Japan. Asa consequence of the increas- 
ing demand for superior grades of sugar, attention 
is being turned towards improving the very primi- 
tive methods of crushing now employed, and 
turning out a cleaner and higher-grade sugar. 
As a first step in this direction, four iron 
mills (crushers) were introduced during the year 
to replace old stone-crushers, but as_ the 
same motive power (bullocks) is used as before, 
this improvement is limited only to the extraction 
of a larger percentage of juice, and the quality of 
sugar produced remains much the same. 

The next step will be the introduction of regular 
sugar mills, and we would direct the attention of 
makers of sugar machinery to -Formosa as a 
field which is likely to offer them some scope 
for their operations. Indeed, a Japanese joint- 
stock company, composed of some capitalists in 
Japan, has already been projected, and will pro- 
bably soon be in a position to begin active work. 
The capital of the company is 500,000 yen, and it 
has been promised an annual subsidy from the 
Formosan Government-General of up to 30,000 
yen. The prospectus shows a profit, after laying 
aside 5 per cent. to the reserve fund, of over 11 per 
cent. on the capital invested. The Consul is of 
opinion that there are openings for the investment 
of foreign capital on a large scale in the sugar in- 
dustry in South Formosa, and afterwards for the 
sale of sugar mills, centrifugals, crushers, and sugar 
machinery generally. The one must necessarily 

recede the other, especially in a country like 

ormosa, where the natives are averse to taking 
new departures of themselves, and could not 
possibly be persuaded to buy expensive ma- 
chinery, with the use of which they are alto- 
gether unacquainted. They will remain quite 
satisfied with their own antiquated crushing and 
boiling methods, until an object-lesson, constantly 
before their eyes, gradually convinces them of the 
comparative cheapness of the new machinery, and 
the better results obtained in quality and price of 
sugar. The introduction of foreign methods is, 
therefore, an indispensable preliminary to the in- 
troduction and sale of machinery. The cheapness 
of the land, its productivity, and the cheapness of 
labour, all offer inducements for the investment of 
capital. At the same time the drawbacks should not 
be overlooked, especially the prejudices of the 
natives, the opposition of a few powerful Chinese 
merchants who have gained control of half the 
sugar production of Formosa through lending 
money to the cultivators, and, further, the tendency 
of the Formosan Government-General to grant 
subsidies to Japanese companies. 

We need not enter into the details of the import 
trade, for, with the exception of kerosene oil, it is 
almost entirely in the hands of Chinese merchants. 
Formerly, German beer and matches were the 
principal other articles imported by foreign mer- 
chants, but these have now given way under the 
new tariff to articles of Japanese make. 

The Formosan Government-General has granted 
subsidies to the Formosan and China coast lines of 
the Osaka Shosen Kwaisha (Osaka Commercial 
Steamship Company) of 800,000 yen, with the 
object, according to the ordinance granting the 
subsidies, of securing facilities for transport and 
communication between Formosa and places in 
South China, and quite a number of routes have 
been arranged. In addition to this, the Central 
Government grants a direct subsidy of 800,000 yen 
—namely, 250,000 yen to the Osaka Shosen 
Kwaisha and 550,000 yen to the Nippon Yusen 
Kwaisha, for their Yangtse-Kiang and North China 
lines. 

The construction of the through railway from 
Takow vid Tainan and Kagee to Taipeh was begun 
during 1898, and the section between Takow and 





Tainan (35 miles) is almost completed. The esti- 
mated cost of the work is put down at 28,800,000 








yen, and the period of construction at 10 years. It 
is proposed to improve the harbour of Takow at an 
expense of 5,000,000 yen, and to deepen the pre- 
sent canal between the port of Anping and the city 
of Tainan—a distance of 3 miles—to at least 6 ft., 
and to erect a sluice at the mouth, inside which 
junks may. anchor. Including the above, the 
following public works are now in progress or con- 
yor one : The railway from south to north 
(28,800,000 yen from 1899 to 1908) ; a cross railway 
from east to west in the south central district : 
harbour works at Takow; dredging works at 
oye Fe water works at Takow; lighthouses 
(106,667 yen), North Island, Pescadores ; and tele- 
graphs (124,744 yen). The figures are taken from 
the Formosan Budget Estimates of the year 
1900-1, and most of the contracts have been dis- 
posed of. 

Contracts for material for public works are open, 
in Formosa as in Japan, to public tender on the 
usual conditions. Foreign manufacturers desirous 
of obtaining Formosan Government-General orders 
for the supply of material should appoint an agent 
in Formosa to obtain early information of proposed 
new works, and to push their interests, and should 
furnish him with plans, specifications, and prices 
so as to = him in a position to put in a com- 
plete tender at short notice. 





NOTES, 
A Curious Water Case. 

TuE case of Willcocks v. Hamlyn Brothers, which 
was decided by Mr. Justice Day on April 2, raised 
a very interesting point in connection with the 
rights of riparian owners. The parties were mill- 
owners in the neighbourhood of the River Dart. 
The defendants owned a mill on the upper part 
of the river, and having been told by the local 
authorities that they must not pollute the river, 
they turned away the effluent sewage of 300 to 400 
houses, and thereby diminished the flow of water 
in the river. The plaintiffs owned two paper mills 
lower down, one of which had been in operation for 
100 years, and they alleged that their supply of 
water was diminished, in consequence of hich 
they found it necessary to use a large amount of 
artificial power to supply the deficit of water. In 
answer to this, the defendants urged that although 
they had abstracted some water, they had on the 
other hand repaired a disused old ‘‘leat” called the 
‘© Stocker Brook Leat,” and had added to the stream 
at their own expense all the additional water so 
obtained. They also said that the sole reason for 
taking away any water from the stream was that 
the sanitary authorities ordered the manufacturers 
to connect it with the sewage system ; otherwise pro- 
ceedings might have been taken against them under 
the Rivers Pollution Act. In spite of this, Mr. 
Justice Day came to the conclusion that the case 
was one of substantial damage, and that the sani- 
tary authority had very properly required that the 
water should not be returned in its polluted state 
tothe Dart. He further determined that an in- 
junction was the proper remedy, as it would be 
quite impossible to estimate compensation by a 
monetary value. We have here an interesting 
example of a landowner who was prevented by the 
local authority from using the river as a means of 
getting rid of sewage, only to become exposed to 
an action atthe hands of a lower riparian owner. 
It is clear that the only intermediate course was 
for him to adopt some system of purifying his 
sewage before allowing it to enter the river. 


Tue ATTENDANCE OF GERMAN TECHNICAL HicH 
ScHOOLS. 

During the last winter semester the nine technical 
high schools of the German Empire were attended 
by 14,734 students. The corresponding figures for 
the winter 1890-91, ten years ago, are 5432. This 
means an increase of 9302 students, or 171 = 
per cent. Since the population of the Empire has 
grown by about 10 per cent. in this decade, the 
increase in the number of students is a very 
characteristic sign of the interest which is attached 
to securing the best technical training that the 
country can impart. The nine schools are at Aachen, 
Berlin, Brunswick, Darmstadt, Dresden, Hanover, 
Karlsruhe, Munich, Stuttgart; and the figures 
quoted above comprise real students and so-called 
hospitants, who join for an entire particular course 
without being full students. Included are, further, 
the comparatively few pupils who attend only 
certain lectures. The largest high school is at 
Berlin. The term “best attended” might be 
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misunderstood, for in most cases the schools have 


as many pupils as they can accommodate. Berlin | plant consisted of 1450 ft. of sheet steel pipe 15 in. 
had 4343 during the winter which is just d ;|in diameter, 1200 ft. of sluice boxes 3 ft. wide by 3 ft. 


it is well known that the crush on the college is 
be| by a Pelton wheel, was also employed. The head 
available was 125 ft. The sluice-boxes were laid| other causes of anxiety is the danger from a con- 


to gradients of 11 to 26 per cent., and were partly | flagration of this enormous mass of combustible 


such that, in some branches, preference has to 
given to German subjects; whilst, on the whole, 
the foreigner is as welcome as the native. The 
percentage increase since 1891 is 165. This figure 


supported on high trestles. They were paved with 


is surpassed by Aachen, with a growth 186 per| wood blocks on the lighter grades and with old 


cent. ; Munich, 194 per cent. ; Dresden, 212 per 
cent.; and by Darmstadt, with an increase of 
426 per cent. Ten years ago Darmstadt had only 
318 technical students ; now there are 1674 in the 
new enlarged buildings.. The average increase is 
171 per cent., as we have stated already. The 
most popular branches are engineering and electro 
technics; half of the total number of students 
fall under this head. Architecture and building 
have also made rapid strides. Chemistry, metal- 
lurgy, and mining do not attract many more 
students than formerly ; the increase is only 6.6 per 
cent. Shipbuilding now claims 2 per cent. more 
students than ten years ago. As to chemistry 
and metallurgy, it must not be forgotten that 
universities and special institutes continue to be 
favoured by those who wish to become chemists and 
miners. But the small rise in shipbuilding is 
rather surprising when we think of the remarkable 
development of German shipping and shipbuilding. 
The official recognition of this industry has, how- 
ever, been somewhat neglected; the German 
equivalent of our Institution of Naval Architects 
was not founded till two years ago. The 
popularity of mathematics, natural science, and 
forest culture, seems actually to have declined. 
But we should not like to draw any con- 
clusions from the decrease in the attendance at 
these lectures. For most of the nine towns are 
also universities, and the two classes of educational 
institutions enter, to a certain degree, into com- 
petition—a matter of difficulty for the authorities. 


Hypraviic Excavatina. 


An interesting note on hydraulic excavation, 
due to Mr. L. Anderson, appears in a recent issue 
of the Journal of the Association of Engineering 
Societies. The method, it seems, was the invention 
of a miner whose name is now forgotten, but who, 
in 1852, started ‘* hydraulicking ” on his claim at 
Yankee Jim, Placer County, California. The 
arrangements used consisted of a flume along the 
hillside built towards the ravine where the mine 
was opened, and which furnished water under a 
head of 40 ft. at the working site. The nozzle was 
a tapered tin tube about 4 ft. long and 1 in. in 
diameter at the small end. A hose of cowhide was 
used to connect this to the water supply. From 
this small beginning the system of hydraulic 
mining developed. The amount of material moved 
in this way during the next thirty years is almost 
incredible. Miles of canyons were filled to depths 
of 100 ft. or more by the tailings, and the deposit 
carried by the. rivers into the Bay gave rise to 
dangerous shoals. The injury to farming And 
shipping interests was so marked that hydraulic 
mining was for a time stopped by the Legislature, 
though it has since been renewed under certain 
restrictions. The capital invested in some of 
these undertakings was enormous. Mr. Anderson 
instances the North Bloomfield plant in Nevada 
County, California, in which 500,000/. was in- 
vested. The outlet for the tailings was through a 


rails on the heavier. Fifty per cent. of the material 
used was hard cemented gravel, the rest being three 


needing to be lifted by the derrick. Nevertheless, 


3.62d. per cubic yard, although explosives had to be 
used to loosen the cemented gravel. Had the head 
available been 400 ft. to 500 ft., the ‘‘duty of the 
water” would have been increased fourfold. On 
the Northern Pacific line the method has been in 
use for some years past, for filling in trestles with 
gravel and loose rock. In 1897 nine trestles were 
thus dealt with, the earthwork in different cases 
ranging between 6200 and 108,500 cubic yards. In 
fact, 377,000 cubic yards of filling were effected at 
an average cost of 2.39d. per cubic yard. The 
labour required is small, five or six men being 
needed for each nozzle at work. Mr. Anderson 
concludes that the hydraulic method would often 
prove economical, even if the water had to be 
pumped by steam power. 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 

(From Our New York CoRRESPONDENT.) 
THE meeting of this society, which was held at 
Richmond, Virginia, on February 19 and the four 
following days, was supposed to be the spring 
meeting, but anyone who was dressed with that 
view would have probably imagined he was on an 


parts loose gravel and two parts heavy boulders| side of whic 


231 ft. high and containing 148,000 cubic yards. The|trollable. The oil poured over the surrounding 


country, forming a lake several feet deep and 
covering many acres. A rampart was built to 


deep, and a 5-in. ‘* Giant ;” a large derrick driven | contain the oil ; but the flow seemed unabated, and 


the grave question was how to control it. Among 


substance. Mr. Lucas, who evidently is a man 
of resource, decided on trying the following plan : 


He constructed a careiaae, to which was attached a 
vertical 8-in. pipe fitted with a gate valve, and from one 
] th, by a T-joint connection, extended a 6-in. 
horizontal pipe, also fitted with a gate valve. This was 


the entire cost of the work, including plant, was but | launched over the 6-in. pipe, through which the oil was 


spouting in a solid stream. The 8-in. pipe gave 2 in. 
of free space for the oil to play through. The launching 
of the 8-in. pipe and T was the delicate part of the 
operation, but it was successfully accomplished. The T 
was then drawn down and screwed on to the 8-in. casing, 
which was outside the 6-in. pipe, as shown in the accom- 
panying illustration. The gate valve in the upright pipe 
was then slowly closed, and the stream of oil turned into 
the horizontal pipe. When this was accomplished the 
oil was somewhat under control—so far, at least, that it 
was possible to get at the foot of the derrick and excavate 
a place for the foundation or ancho for the carriage, 
which was also to enable them to hold down the casing 
when the valve in the horizontal pipe was closed and the 
full upward pressure of the oil develo} When the 
foundation and ancho were completed, the gate valve 
was ~_— closed, and the flow of oil was stopped without 
accident. 


Samples of the oil were passed among the 
audience, and your correspondent smelt the bottle, 
and then congratulated himself that he had a cold 
in the head. The pieces of rock containing the 
oil were also shown, and seemed to be composed of 
oyster shells cemented together by sandstone. 
Geologists had pronounced the epoch to be tertiary, 
and Mr. Lucas thought the presence of these shells 
pointed to an animal or fish origin. Dr. Raymond 
did not agree to this view, thinking the shell 
formation was simply acting as a storage reservoir 
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tunnel in solid rock 7 ft. by 9 ft. in section and 
6900 ft. long. The sluice line was over 2 miles in 
length and 6 ft. wide. The bank or auriferous 
gravel deposit was 400 ft. deep and 600 ft. wide. 
Two ‘*Giants” were used for attacking this bank, 
one having a 6-in. nozzle and the other a 7-in. one. 
The former worked under a head of 500 ft., the 
other under one of 250 ft. The daily excava- 
tion varied between 15,000 and 18,000 cubic yards. 
In gold-mining the use of the hydraulic method 
has a ae by the necessity of saving 
the gold, and hence the carrying —— of the 
boxes is restricted by the necessity o er 8 the 
velocity of flow sufficiently low to permit of the 
deposit of the gold. When adopted for the execu- 
tion of ordinary engineering earthworks, this con- 
sideration does not arise, and the flow in the boxes 
can be accelerated so that enormous quantities of 
spoil can be handled. The method has been used 
to a certain extent both on the Canadian Pacific 
and on the Northern Pacific Railways. At North 








iceberg in a linen duster. Moreover, the meeting | 
broke up in a snowstorm, which is a rare occurrence | 
in Virginia. 

A Texan On WELL. | 
The party assembled on Tuesday evening to hear 
a paper on ‘‘The Great Oil Well at Beaumont, 
Texas,” which was read by the secretary. Mr. 
Lucas, the owner, felt so sure of striking oil that 
he insisted, in the face of great discouragements, 
on sinking this well. When the oil started, it 
was discharged with a force that threw off the lining 
of the well and tossed boulders into the air for 





Bend, on the Fraser River canyon on the former line, 
hydraulicking was used to construct an embankment 


hundreds of feet; the flow was absolutely uncon- 















for the oil, and had nothing to do with its origin. 
Another product of this wonderful well was an 
animal—a sort of nondescript—something between 
a fish and a reptile, ibly a ‘missing link.” 
It had no eyes, and the original animal was lost 
somewhere. The meeting was at once divided as 
to where it came from, and many theories were 
advanced, some geological and some otherwise. 
No doubt the thing did not like the oil, and 
struggled to get out, hence it was not indigenous 
to it. Dr. Raymond thought it was thrown up in 
the surface water. Another claimed it crawled out 
of a hole in the ground when the oil covered it 
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and naturally started for a place of safety. The 
sample was 4 in. long at first report, but may have 
grown to 4 ft. ere this. 

A report was then read from Dr. A. R. Ledoux 
on the composition of the oil : 

He reported a specific gravity of 0.925, which he 
asserts is higher than any other oils gen notable 
quantities of illuminants. By fractional distillation the 
oil produced : 

Distillate Specific 
Percentage Gravity of 
by Volume, Distillate. 

6.0 0 851 


At 
150 deg. to 200 deg. Cent. ... 


200 deg. to 250 deg. Cent. ... 13.5 0.867 
250 deg. to 300 deg. Cent. ... 28.0 0.886 
300 deg. to 400 deg. Cent.... 50.0 0.914 


Residue and loss, 2.5 

The oil contains 2.04 per cent. of sulphur which, must, 
of course, be eliminated before it can be utilised for either 
fuel or illuminating purposes, 

The distillates were much heavier than those of 
the Pennsylvania oil at the same temperatures. 

Following this report, which was really most re- 
markable, and should be given in fuli, Dr. Douglas, 
the President, gave an interesting account of some 
of the features of the Paris Exposition, and illus- 
trated his remarks by a series of fine lantern slides. 
In the evening the Richmond ladies tendered a 
reception in the ball-room of the hotel where the 
Governor of the State received the Engineers and 
their ladies. It proved a most delightful enter- 
tainment, and kept up the visitors till the small 
hours of the following day. On the following 
morning or, to be accurate, that morning at 
10 a.m. the regular session commenced. The 
following members were elected as officers. 

President, E. E. Olcott, of New York City ; vice-presi- 
dents (to serve two years each), C. F. de Landero, 
Pachuca, Mexico; J. E. Hardeman, Montreal, Canada ; 
John Hays Hammond, Denver, Col.; managers (to serve 
three years each), G. A. Crocker, New York City ; H. V. 
Winchell, Butte, Mont.; Clemens Catesby Jones, Rich- 
mond, Va.; treasurer. Theodore D. Rand, Philadelphia ; 
Secretary, Rossiter W. Raymond, New York City. 


Tue D’Aurta ArR CoMPRESSOR. 


The first paper was then read by its author, Mr. 
Henry G. Morris, and gave an interesting account 
of a new air compressor. Illustrations of the com- 
pressor were circulated among the audience, and 
sectional drawings were displayed on the blackboard. 
The — is operated directly from the piston- 
rod of the steam cylinder without auxiliary machi- 
nery ; it has in place of a flywheel a water column. 
Mr. Morris was listened to with great attention, 
and some questions were asked, which he readily 
answered. The name is from that of the inventor, 
‘*D’Auria,” and the compressor is made in Phila- 
delphia. It has a slow steady motion. 


MINERAL RESOURCES OF VIRGINIA. 


Dr. C. W. Hayes, of the United States Geological 
Survey, presented a paper: ‘‘ Mineral Resources 
of Virginia.” It gave a thorough and exhaustive 
statement of all the mineral products of the 
State of Virginia. The minerals treated of were 
barytes, cement, coal, iron, gold, granite, ochre, 
slate, zinc, salt pyrites, and more than a dozen 
other minerals found in the State. The total 
value of the mineral products of the State for 
last year was about 11,699,759 dols. The writer, 
who has made several visits to this section, 
desires to add there is no mineral of value 
which cannot be found in Virginia. Some of the 
rarer ones, like asbestos and manganese, are to be 
seen, and the kaolin will make a china which com- 
pares favourably with the best productions of 
Europe. All these are bound to come into the 
market before long. 


CoALMINING IN THE RicHMOND Basin. 


Professor J. B. Wordworth, of Harvard Uni- 
versity, told next about ‘‘The History and Present 
Condition of Coalmining in the Richmond Basin.” 

he paper was illustrated by maps and photo- 
graphs. This paper brought the most jovial of 
the members present to his feet. He told, in a 
manner calculated to draw tears to a sympathetic 
audience, of his early hopes here, of the furnaces 
he had erected, and which were now abandoned, a 
result which he laid to the failure of the Potsdam 
ore to fulfil its promises. He further asserted Dr. 

ayes was certainly in error that it was the 
Oriskany ore which had a future. 


Cuemistry or Steet Rarzs. 
Next came Mr. W. R. Webster, who pre- 
sented some interesting matter in London and 


Paris Jast summer on the occasion of the 


meetings of the American Engineers. His paper 
was called ‘‘The Chemistry and Heat Treatment 
of Steel Rails.” A brief extract must suffice for 
this. Mr. Webster said : 


The reason of the chemical composition of some of 
the rails not being in accord with the physical tests could, 
in many cases, be accounted for if we had a full history 
of the manufacture of the blows of steel in question. In 
other words, the heat treatment of the steel has not 
been recorded, and the chemical composition alone will 
not account for all the differences in results observed in 
tests made or on the rails in use. For instance, a rail of 
inferior chemical composition finished in rolling at the 
proper temperature will give better results than a rail of 
good chemical composition finished in rolling at too high 
a temperature. Again two rolls of equally good chemical 
composition, one having high carbon and the other low 
carbon, finished in rolling at the same temperature, may 
give very different results in service, or under the drop 
test. Suppose the finishing temperature to be right for 
the low-carbon steel, it may be too high for the high- 
carbon steel, and give a poor rail. ; 

Notwithstanding these differences, all will agree that 
to make the safest and best wearing rail you must start 
with a uniform steel of good chemical composition, and 
roll it under the proper conditions of heating, reduction, 
and finishing temperature. f 

The section of the rail has a direct bearing on the 


putting more metal in the flanges and web of our heavy 
rails, in order tu carry the heat, and allow the work of 
rolling on the head at a low enough temperature to break 
up the coarse grain and produce a tough structure. 
Another important point to be considered is the proper 

amount of carbon required in different sections of rails 
to produce the best results. Itis generally admitted that 
a moderate amount of carbon, with enough work at a 
low temperature to produce toughness and hardness, will 
give better results than higher carbon steel finished in 
rolling at a higher temperature. The latter method is 
often used, without fully appreciating the trouble one 
may get into by doing so. As the carbon is ing . 
the — of a large grain being produced in the steel 
by finishing at a high temperature is very greatly 
increased. When you consider this in connection with the 
large mass of metal in the head of our heavier rails and 
the thin metal in the flanges and web, you have a difficult 
problem ; and it is not to be wondered at that rails rolled 
under these conditions do not always give satisfactory 
results. Another important matter is to have a satisfac- 
tory check on the finishing temperature of the rails. It 
is not of much use to say that the rails must be finished 
at a dull red or any other particular colour, as opinions 
differ as to just what a dull red is; and in the daytime 
it certainly looks very different than at night. The best 
check we have is a simple one that I have advocated for 
some time—that is, the amount of shrinkage that takes 
place in a 30-ft. rail from the time it is cut at the hot saw 
until it reaches the normal temperature. Just how many 
inches itis proper to allow could be easily decided by 
experiment and introduced into the specifications. The 
structure produced by too high finishing temperature is 
not thoroughly understood, and the drop test has not been 
recognised as the most important check we haveon it. It 
is a rather crude test in one sense, but in another it is 
more valuable than a tension test, particularly on material 
that has been finished at too high a temperature in roll- 
ing. A drop or shock test will develop brittleness in 
cases where a fair elongation may be given under the 
slow pull of the testing machine. I consider that a drop 
test should be made on every blow of steel, as it is the 
most satisfactory test we have to check the quality of the 
finished rail, and it will show up brittleness due to in- 
ferior chemical composition or to improper heat treat- 
ment. 
The Carnegie Steel Company, by their new method of 
rolling, are finishing their rails at a lower temperature 
than ) Arnot en and getting better results from same sec- 
tion of rail with steel of same chemical composition. 
Some years ago investigators who tried to show the 
relations, in soft steel, between its chemical composition 
and physical properties, became discouraged and gave 
the problem up, as the results wére so conflicting. This 
is now well understood, and ‘allowances made in the 
physical requirements for material rolled into different 
thicknesses, and the finishing temperature is carefully 
controlled. From the chemical composition of the steel 
the tensile s' h of the finished product is predicted, 
and the steel rolled into finished product without losing 
the initial casting go epg In rails we have exactly 
the same problem before us, but in some respects a more 
difficult one, owing to the section to be rolled and the 
higher carbon steel used. - 

would offer for discussion the points above referred 


to: ; 
1. The advantages to be — by using more metal in 
the flanges and web of the heavier sections of rails. — 

2. The advantages and disadvantages of using a higher 
carbon steel than that called for in these specifications. 

3. The amount of shrinkage in a 30-ft. rail to be deter- 
mined and specified as an accurate check on the finishing 
temperature in rolling. 

4. The advisability of making a drop test on each blow 
of steel. 

I appreciate that it is not only the finishing tempera- 
ture that must be considered, but that sufficient work 
must be put on the steel at a iow enough temperature to 
break up the coarse structure and produce the tough 





steel desired. This is recognised by some who are rolling 


rails direct from the ingot, and they claim that better 

results are produced by this method than from reheating 

ra bloom. This might be considered another point for 
iscussion. 


FinisHinc TemMPERATURE oF Sreex Rats. 
In this connection Mr. R. W. Hunt, of Chicago, 
Illinois, read a — entitled : ‘‘ Finishing Tem- 
peratures for Steel Rails.” He stated : 


There are certain physical characteristics of steel re- 
sulting from its treatment while being formed into useful 
products which have been, and are, well known to its 
manipulators ; but under the stress of business competi-’ 
tion and ether controlling influences all knowledge is not 
always given either full sway or even full acknowledg- 
ment. It has been so in the case of steel rails. Itisa 
universally acknowled fact that steel rails of heavy 
sections made during the last ten years have not given as 
= service as the rails of lighter sections produced 

fore that time. While certain fundamental principles 
of steel making have been acknowledged, their applica- 
tion to steel rail manufacture has been, if not actually 
denied, completely ignored. 

The distinguished author then cited other papers 
bearing on the subject, specially emphasising those 
of William Metcalf. He called attention to some 
of his own, presented to this institute, and also to 
the American Society of Civil Engineers. Finding 


finishing temperature, as the large mass of metal in the : monigth rise . 
head carries the heat much longer than the thin metal in | the impossibility of obtaining rails rolled at lower 
the flange and web. I have for some time advocated | heats, Mr. Hunt advocated trying to obtain a similar 


result from the use of certain chemical composition ; 
and while the results were beneficial, he considered 
them secondary to the physical treatment. He 
then noted the growth of the Pioneer Rail Renewing 
Company, which, by its process, had obtained 
better results from the renewed rails than from 
new ones. Next, the Pennsylvania Railroad put 
in their rail contracts, that the rails must be 
finisked at a low heat. To determine what con- 
stituted this heat, Mr. Hunt recommended the 
use of lunette pyrometers. He claimed the 
Ducretet and Lejeune pyrometers gave consistent 
results. He then continued : 


As observed by such an instrument, the heat at which 
rails of 80 lb. to the yard were finished under old 
conditions in most rail mills averaged 1795 deg. Fahr. 
In the Edgar Thomson mill, under — conditions, 
the following observations were made, and have 
followed by others, on 80-lb. American Society section 
rails, and also on the lighter sections, with similar results, 

The temperature of partially-formed rails when first 
— on the cooling table was recorded as follows: 

742 deg. Fahr., 1772 deg. Fahr., 1772 deg. Fahr., 1742 deg. 
Fahr., 1772 deg. Fahr., and 1772 deg. Fahr., the average 
being 1762 deg. Fahr. 

The temperature of finished rails on leaving the rolls 
recorded 1600 deg. Fahr., 1600 deg. Fahr., 1574 deg. 
Fahr., 1574 deg. Fahr., 1574 deg. Fahr., 1574 deg. 
Fahr., 1574 deg, Fahr., and 1600 deg. Fahr., the aver- 
age being 1580 deg. Fahr. The rails remained on the 
cooling table about 1 minute 15 seconds, the longest time 
observed being 1 minute 20 seconds, and the shortest 
1 minute 6 seconds. Iv was found that the saws, to yield 
an 80-lb. rail 30 ft. van when cold, had to be 
nearer together than under the old practice. 

In the Joliet McKenna renewing mill I found that the 
ave temperature at which the rails were drawn from 
the reheating furnaces was 1750 deg. Fahr. As the rails 
left the finishing rolls their average temperature was 
1480 deg. Fahr. It will be noticed that this was less than 
the Edgar Thomson ave and I believe that as the 
difficulties which surround new manufacturing steps 
are overcome, the latter works will finish a little cooler. 
But this can be overdone. If the steel is too cold it 
will spring the rolls, receive no work on the interior struc- 
ture, and thus be unsatisfactory, While this can 
easily theoretically understood, Mr, Morrison has de- 
monstrated it by actual work. 

Thomas Morrison and Julian Kennedy have united in 
a patent covering the handling of the rails while on the 
intermediate or cooling bed, the gist of which covers the 
placing of the head of one rail against the flange of 
another, and soon. The head of the outside rail to be 
first entered in the finishing pass is eee but the 
bottom of its flange is against the head of the next rail. 
The theory is that the — being thinner, its heat will 
pass off quicker, and it will thus draw heat from the head 
of the rail lying — it, and so remain longer at a tem- 
perature sufficiently hot to roll, and by so doing give more 
time for the heat to pass off from the head of the rai 
which, as stated, lies ——— When that rail is ente: 
in the finishing rolls, of course, the head of the next one, 
and which had been against its flange, becomes exposed, 


and so on. 

I am happy to say that the new method of rolling at 
the Edgar Thomson mill does not interfere with its large 
roduct. Inother words, the production is now quite as 

e as before its introduction, but the wear of the finish- 
ing rolls is greater, and it must be harder on the hot saws. 
The rails are finished free from scale, and the steel shows 
more elasticity under the cold straightening presses. The 
fracture of the rails is much closer, that is, the grain of 
the steel is much finer than in rails of the same section 
rolled under the old a Such metal must offer 
greater resistance to abrasion. 

There are two rail mills at the Edgar Thomson Works. 


set 1 in, 





On the older one rails of light sections are rolled. At 
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the time when I made my observations of the finishing 
temperatures of the 80-lb, rails the old mill was rolling 
40-Ib. rails. The blooms for these were taken indiscri- 
minately from the heats of steel which went into the 
80-lb. rails. It was found that the average finishing 
temperature of the 40-lb. rails was 1780 deg. Fahr. 

the size of the en blooms for both rails was the same, 
it follows that the light sections received the greater 
amount of work; but, as stated, the last or finishin; 
work was performed at a higher temperature. I h 
rails of both sections nicked and broken, and found the 
grain of the 80-lb. rail to be finer than that of the 40-Ib. 
rail. This, to me. is a convincing demonstration of the 
effect of work applied at low temperatures. 

It is with t hesitation that I venture to suggest 
new rail sections, and perhaps the very fact of having 
been not only a member, but the secretary. of the com- 
mittee of the American Society of Civil Engineers on 
standard rail sections, whose labours resulted in the 
recommendation by that Society of what are now the 
practically recognised American standards, ought to 
make me hesitate all the more ; but, on the contrary, I 
think the knowledge gained in that position gives me the 
necessary courage to open the question. ? 

I regard the described rail rolling practice as a revolu- 
tion in steel rail making, and, as such, it justifies that 
which would have been unnecessary under other condi- 
tions. Now that the makers have modified their rolling 
practice, it is but wise for the railway engineers to 
modify their rail sections, so as to obtain the best results 
from such practice, and in doing this, at the same time 
adopt sections which will be the best for renewing, while 
adhering to all of the essential features of the sections 
recommended by the American Society committee. Some 
railway officials may not be prepared to admit that re- 
newing is to be considered, but I venture the assertion 
that when the time comes for the necessary removal of 
the heavy sections from tracks, renewing of them will force 
itself upon their favourable consideration. At all events, 
if we adopt a section which (1) is the best for the original 
manufacturer of the rail; (2) will give satisfactory results in 
service, and (3) is good for renewal, it would seem as 
though we had acted wisely. : 

The American Society sections, as they are commercially 
designated, have made their way until they are practic- 
ally the standard ones of the country. All roads do not 
use them, but the majority do. Therefore, they should 
be regarded as the basis on which new sections are to be 
designed. I would not advocate changing the 80-pound 
section, or those below it ; but I do think, in view of the 
coming manufacturing conditions, the heavier sections can 

advantageously altered. ‘ : 

The greater the area of metal in the head of a rail the 
longer it will take while lying on the imtermediate table 
for the heat to pass off, and if sufficient time is not given 
the less will be the “fining” effect of the finishing pass, 
and the length of time which the rail can remain on the 
table depends on the or age of the flan The 
thinner it is the more rapidly will it cool, and hence, as 
stated, its condition controls. Therefore. I think it will be 
well to design new sections for 85 Ib., 90-Ib., 95-lb., and 
100-lb. rails on lines adapted to this heat condition, and 
which will also be best for renewal into lighter sections. 

In American railway practice rails are not permit 
to remain in main lines until the wear of metal from off 
the top of their heads has exceeded jin. Side or curve 
wear is another matter. Logging roads and other usual 
customers for relaying rails cannot afford to buy them of 
such heavy sections. It certainly will not be economy to 
consign them to the scrap heap. Renewing them cer- 
tainly will be true economy, and it can be confidently 
expected that the rails will beimproved by each renewal. 
I believe that the existing committee, No. 4. on rails, of 
Railway Engineering and Maintenance of Way Associa- 
tion, is the proper body to prepare the sections, and hope 
they will do so. 

This was one of the most important papers of 
the meeting, for the author stands at the front of 
the investigators of the subject of which he spoke. 

‘* Specifications for Steel Rails,” by A. L. Colby, 
was read by title. 


Excursion. 


That afternoon the party visited the dam and 
ower house of the Virginia Electric Railway and 
evelopment Company. This company intends 
to utilise the power to be obtained from the 
James River at this point. The fall is about 26 ft. 
in all, and is subject to spring freshets which will 
obliterate it, and a season of drought will have 
a similar effect, so we were not at all surprised to 
find a steam plant as auxiliary with a high chimney 
and ample boiler facilities. As one of the party 
virtually put it, ‘‘To run the James River when it 
can’t run itself.” When completed it will consist 
of the following items : 

The dam extends entirely across the river, a total length 
of about 1700 ft., exclusive of the guard wall at the upper 
end of the canal. The average height of the concrete 
masonry dam above the river bed is about 5 ft., the maxi- 
mum height being about 8 ft. The masonry dam is not 
built in masonry to the height at which it is proposed to 
carry the water, but the desired level (4 ft. higher) is 
maintained by dropping gates operated from a bridge on 
the piers built along the crest of the masonry dam and above 
the highest freshet level. The construction and operation 
of these gates is somewhat difficult to describe briefly, but 


enlarged by excavations of both earth and rcck to an 
average area of waterway of 1200 square feet. The re- 
maining 1300 ft. consists of a canal with concrete masonry 
side wall and a smooth lining of concrete masonry on the 
bottom. The dimensions are 50 ft. wide by 13 ft. deep 


As| below the water-line. The expected capacity of the 


canal is 5500 to 6000 cubic feet per second. 

The head gates are ten openings, each 12 ft. wide by 
8 ft. high, provided with heavy timber frames, each of 
which supports five small gates. 

The foundations, walls of superstructure, roof covering 
and chimney, are all built of concrete masonry. The 
te house, as at present built, is about 110 ft. square. 

he chimney is 175 ft. above the grate surface, and has an 
internal diameter of 11 ft. Provision has been made for 
an extension of the power house to nearly 300 ft. in length. 

The present installation of machinery comprises four 
units, each consisting of a pair of 51-in. Victor turbines, 
750-kilowatt General Electric Company’s generators, and 
‘‘steeple” tandem compound engines, all direct con- 
nected. The engines will run condensing, the condensing 
apparatus being of the syphon type. Each unit is 
capable of developing 1400 horse-power as a maximum 
for the wheels, and 1500 horse-power as a maximum for 
the engines. 

There will also be a gravity oiling system, Lombard 
waterwheel governors, balancing and booster sets, two 
motor-driven alternating sets, two drainage pumps, and 
an electrically operated crane of 25 tons capacity. 

The boiler installation consists of two double batteries 
of Babcock and Wilcox water-tube boilers, each single 
battery being rated at 518 horse-power. 

The continuous-current switchboard has at present 24 
panels, distribution being on the 235-470 volt three-wire 
system. The alternating-current switchboard has not as 
yet been installed. 

The feeders are carried in pgs anges conduits, of 
which there are forty-one duct miles, and the under- 
ground mains are Edison tubes of 13 miles extent. The 
power house has, to some extent, Nature’s own walls 
— foundations, being largely an excavation in the solid 
rock, 

One was struck with the ample preparations for 
producing power, and naturally wondered where 
the field for its on would develop ; but 
the Richmond people seemed to think the growth 
of the city would at once ensue, and take all this 
power and much more. Next the party went to a 
tobacco factory, where plug tobacco was made by 
negroes from the cured tobacco leaf, They sang 
some plantation songs, which, like the singers, 
gave an odour, and it was condensed, solid, per- 
meating, and perceptible. We had left our outside 
wraps below, but were even without them thrown 
into a profuse perspiration. It was interesting, 
but your correspondent gave fervent mental thanks 
that he had never had a chew of tobacco in his 
mouth. A visit of this kind would be a cure to 
most men. Our hosts were most kind, and we en- 


ted | joyed the visit aftera fashion. The capacity of these 


works was about 4,000,000 Ib. per annum, and the 
employés numbered five hundred to six hundred. 


(To be continued.) 





NEW NORTH GERMAN LLOYD ATLANTIC 
STEAMER ‘* KRONPRINZ WILHELM.” 
THE German lines are evidently determined to 

maintain the splendid prestige they have already 

secured on the Atlantic for high-speed steamers, 
through the success of the North German Lloyd liners 

Kaiser Wilhelm der Grosse and the Hamburg-American 

steamer Deutschland, for from the works from which 

these two vessels came, there was launched on 

March 30 last another ship equal in size, and promising 

equally satisfactory results in sea steaming. This new 

vessel, named the Kronprinz Wilhelm, is for the North 

German Lloyd Company, and was launched in the 

resence of the son of the German Emperor, who has 

one so much to encourage maritime enterprise in the 

Empire over which he rules. In general appearance 
the new ship will resemble the two vessels which we 
have already named, but naturally in her design the 
Stettiner Maschinenbau Actien Gesellschaft ‘‘ Vulcan,” 
of Stettin, the builders of all these fast German ships, 
have embodied many improvements in detail sug- 
gested by experience. The dimensions may be tabu- 
lated alongside of those for the two other ships for the 
sake of comparison, since these two represent the 
highest attainment in Atlantic epeed. 

Dimensions of Recent German Liners. 








{ “Kron- “ Deutsch- * Kaiser 





en pring » Wilhelm der 
\ Wilhelm.” land. Grosse.” 
Length overall .. .. 663 ft. 4in. 684 ft. 648 ft. 7} in. 
Breadth n nm ‘ 66 ft. * 66 fc. 
Depth (moulded) .. * 43 ,, 4,, 48 ,, 
Gross tonnage . ena 14,800 16,502 14,349 
Draught (normal) .. . 28 ft. 6 in. 29 ft. 28 ft. 
Displacement “4 3 21,280 23,620 20,880 





It will, therefore, be seen that the new ship is 





will readily be apparent upon inspection. 
The upper 900 ft. of the canal is a natural channel 





slightly larger than the Kaiser Wilhelm der Grosse, 


but 20 ft. shorter than the Deutschland, The vessel is 
built of German steel to the highest class at German- 
ischer Lloyd, as a four-decker with considerable extra 
stiffening ; she has several flying decks. The poo 
is 35 metres (115 ft.) long, the bridge-house is 114 
metres (374 ft.), and the forecastle is 35 metres 
(115 ft.). Above the poop and bridge-houses again, 
there is a promenade deck 155 metres (508 ft.) long ; 
and above this a sun deck of equal length. The double 
bottom system of construction has been adopted, there 
being twenty-four compartments between bottoms, 
while the interior of the ship is divided by fifteen 
transverse bulkheads reaching- to the upper deck and 
thus far above the load water-line, with a longitudinal 
bulkhead between the engines. All the bulkheads have 
been made sufficiently strong to stand the pressure due 
to any one of them being filled while the adjoining 
compartment is entirely empty. . Another element in 
the safety of the ship is provided by pumps able 
to deal with 3600 tons of water per tomy there 
being four centrifugal pumps, two bilge pumps, 
and six of the Duplex type. As to the pas- 
senger accommodation, there are 214 cabins fitted 
for over 600 first-class passengers, 102 cabins 
for 350 second-class passengers, while on the lower 
decks comfortable quarters are provided for over 
700 third-class sengers. _ The crew, it may be 
added here, will number about 525. In addition 
to the ordinary state-rooms, which we have already 
mentioned, there are eight luxurious cabins and four 
suites of rooms fitted for special passengers. These 
suites include a living-room, bed-room, and a bath- 
room. The dining-room, which occupies the central 
part of the ship, will be decorated with that artistic 
ornamentation characteristic of German ships, and will 
have accommodation for 414 passengers dining; the 
reading-room, drawing-room, and smoking-room are 
fitted on the bridge deck, and their chief cha- 
racteristic is the great height of ceiling. The 
second-class sengers have a dining-room, smok- 
ing-room, and a drawing-room loca’ in the after 
part of the ship. To enable the doors in the 
watertight bulkheads to be kept closed at sea, a 
separate exit has been provided in each of those 
spaces below the upper deck, and at the same time 
there is a chart on the navigating bridge to show 
exactly the water-tight compartment doors which the 
necessities of navigation may require to be left open. 
It is scarcely necessary to add that the compartments 
of the ship are specially heated and ventilated, and 
that electric light has been supplied on a generous 
scale. There are four dynamos, three in the after 
part of the engine-room, between the two lines of 
shafting, and one on the main deck, so placed that it 
will be available even in the event of the engine-room 
being flooded. The dynamos deliver a current of 100 
volts and 825 amperes. Practically the whole of the 
accommodation of the ship is taken up with the pas- 
senger arrangements. 
he main propelling engines of the ship are of the 
quadruple - expansion type, working four cranks 
balanced on the Schlick system, the total indicated 
horse-power anticipated in the design being 30,000 
with the boilers working at 15 atmospheres (225 1b.) 
There are twelve double-ended and four single-ended 
boilers, as in the Deutschland, equally divided in four 
groupe, so that in each compartmert there are three 
ouble and one single-ended boiler, with a funnel for 
each battery, 344 metres high (113 ft.) from the keel. 
The total heating surface is 8700 square metres (93,649 
square feet), and the grate area totals 251 square 
metres (2691 square feet). We hope later to describe 
this interesting ship more fully, and can only add 
here that, as in recent ships, the crankshaft is of 
nickel steel, while Tigel steel has been adopted for 
the propeller shaft; and further, that the two pro- 
pellers are four-bladed. The contract speed, it is 
said, is 22 knots, and looking to the success of former 
ships built at the ‘‘ Vulcan” works, there is every 
probability of this speed not only being realised, but 
excelled. 





Ro.iine Stock ON THE ORLEANS.—At the close of last 
year the rolling stock on the Orleans Railway comprised 
817 passenger or mixed locomotives, 553 goods locomotives, 
83 shunting locomotives, and 7 locomotives for electric trac- 
tion. The rolling stock on the system further comprised 
1329 tenders, 3984 passenger carriages, and 30,777 trucks 
and vans. In the course of last year 63 locomotives, 56 
tenders, 156 passenger carriages, and 2193 trucks and vans 
were added to the stock. 





Bercran Biast-Furnaces,—The Belgian iron trade ex- 
hibits considerable depression. The number of furnaces 
in blast in yoo at the commencement of April was 
20, while 21 Belgian furnaces were out of blast at the 
same date. The position of the furnaces in each district 
at the commencement of April was as follows : Charleroi 
Group—In blast, 4; out of blast, 14. Liége Group—In 
blast, 12; out of blast, 5. Luxembourg—In blast, 4; 
out of blast, 2. The output of pig in Belgium in March 
was 63,085 tons, as compared with 99,540 tons in March, 
1900. The aggregate output for the first three months of 
this year was 203,650 tons, as compared with 288,900 tons 





in the corresponding period of 1900. 
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We illustrate on this page a new buffer detail which 
has been devised by Mr. George Turton, of 20, Mont- 
gomery-road, Sheflield, with the object of taking the 
back-lash or rebound of a buffer on as solid metal as 
possible. Referring to the figures, it will be seen that 
this rebound comes’ upon a loose collar marked a in 
Fig. 1; on this collar are two projections 6, b, best 
seen in Figs. 2and3. These projections fit in a groove 
on the shank of the buffer plunger. The shape of this 
groove, it will be seen, is such as to reduce to a 
minimum all inequality of stress at the bottom of the 
groove, a matter of importance where a machine part 
is subjected to impulsive stresses. In putting the 
collar in place, the projections , on it pass through 
suitable slots in the abutment c at the back of the 
groove, a quarter-turn then secures the collar in place, 
turning back being prevented by the glut and screw 
shown in Figs, 3 and 4. 








INDUSTRIAL NOTES. 

THE seventh Annual Abstract of Labour Statistics 
of the United Kingdom, 1899-1900, has just been issued. 
It is published with commendable promptitude, early in 
the year, instead of being delayed, as many official 
publications are, until the matter therein has become 
stale, or has, at least, lost its freshness. The present 
volume not only deals with labour statistics specially, 
but with a number of collateral subjects, all of which 
pertain to working class movements, such as friendly 
societies, co-operative societies, working men’s clubs 
registered under the Acts, and a variety of other 
matters analogous thereto. The Labour Department 
is, in fact, so perfecting its organisation, and extending 
its inquiries, that it bids fair to rival, if not to outvie, 
the best reports issued by the Labour Bureaux of the 
United States, the pioneer in this class of literature. 
The facts and figures are so marshalled under various 
heads, that it is easy to extract the information re- 
quired without difficulty. 

In the general summary is given the state of em- 
ployment in the years 1898, 1899, and 1900; in 
all trades the proportions were 3, 2.4, and 
2.9 per cent, respectively. The proportions in the 
several groups of trade fluctuate. In the building 
trades the proportions were 1.3, 1.5, and 2.5 per cent. 
respectively ; printing and bookbinding trades, 3.7, 
3.9, and 4.2 per cent. respectively. In coal and iron- 
stone mines the fluctuations in the three years were 
but trifling. In the textile trade, the proportions 
varied greatly. In the engineering, shipbuilding, 
and metal trades the proportion in 1898 was 4 per 
cent., but then those trades were still affected by the 
Ne gage dispute ; in 1899 the percentage was 2.4, 
and in 1900 only 2.6—not a high proportion. Dock 
labour in London improved. The average number, or 
mean daily number, employed was, in 1898, 14,744 ; 
in 1899, 14,906 ; and in 1900, 15,538. These figures 
show steady employment, gradually improving, last 
year being by far the best. 

The number of trade unions and aggregate member- 
ship are given from 1892 to 1899 inclusive. The unions 
incr from 1218 to 1292; the members from 
1,503,232 to 1,802,518. The growth in the 100 prin- 
cipal unions selected was as follows: Members from 
905,116 in 1892 to 1,117,465 in 1899. Income in 1892, 
1,477,325/.; in 1899, 1,864,006. Expenditure in 1892, 
1,436,095/.; in 1899, 1,279,506. Funds at end of the 
year 1892, 1,619,502/.; in 1899, 3,282,922/. The in- 
come per head was in 1892, IJ. 123. 8d.; in 1899, 























lJ. 133, 43d. ; the expenditure was 1/. lls. 8d. in 
1892, in 1899, 12. 2s. 10d. ; the funds per member in 
1892 stood at 1/. 15s. 94d., in 1899, 27. 18s. 9d. It may 
be stated that trade unions generally think themselves 
fairly well off if the balance in hand per member is, in 
the aggregate, equal to one full year’s income ; in pro- 
portion as it exceeds that amount the union is regarded 
as prosperous. The unions paying superannuation re- 
quire a larger surplus always. The membership of all 
unions is given for the eight years in detail in the 18 
groups into which they are classified, also the number 
of separate unions. The same thing is done as regards 
income, expenditure, and funds in hand for each 
group in each of the eight years. 


The most interesting Table, perhaps, in the whole 
volume is that in which the expenditure is classified 
and given under nine heads. The following condensed 
Table indicates the several amounts : 























1892. 1899, 

Heads of Expenditure. ee oe 

Total Per Total |- Per 
Amount. | Member. | Amount. |Member 
& ee £ s. d. 
Unemployed benefit, 

&e. - Pr oN 327,028 7 23 191,013 3 5 
Dispute benefit.. as 395,528 | 8 8} 120,728 22 
Sick & accident benefit 210,186 | 4 it 302,463 6 5 
Superannuation benefit | 102,578 23 178,856 | 3 24 
Funeral benefit ea 68,287 | 1 6 93,377 | 1 8 
Other benefits .. eo 34,405 0 at 26,970 0 6} 
Federation payments. . 23,688 | 0 6 26,895 | 0 t 
Grants, &c., to societies 20,715 | O 5} 15,685 | 0 3 
Working and other ex- { 

penses.. a e- | 258,680 | 5 7} 823,519 | 5 9} 

} 
Aggregate expenditure | 1,436,095 | 31 8} | 1,279,506 | 21 103 








There were of course great fluctuations in the several 
amounts in the course of the eight years. 





Special attention is given to allowance in old age by 
trade unions. The number of unions paying super- 
annuation in the various groups is given, the number 
of members in receipt of benefit, and also the total 
amount in each of the eight years. In the building 
trades eight unions provide this benefit. The number 
of members receiving it was, in 1892, only 865; in 
1899 the total had increased to 1577. The amount 
paid in 1892 was 13,122/.; in 1899 the total reached 
26,8297. In the engineering, shipbuilding, &c., group, 
ten unions provide such benefit. The total number of 
members in receipt of it in 1892 was 3615; in 1899, it 
was 5633; the amount paid in 1892 was 68,544/.; in 
1899, it reached 117,531/. In the cotton trades the 
numbers are not given in the two unions, but the 
amount paid in 1892 was 1890/.; in 1899, 3838/. In 
the clothing trades three unions pay this benefit. 
The members in receipt of it in 1892 were 497 ; in 1899 
they had increased to 566; the amount paid in 1892 
was 5026/.; in 1899, 66567. In the transport service, 
railway men and others, three unions pay this 
benefit. The number in receipt was 105 in 1892, 
and 162 in 1899. The amount paid in 1892 was 
2163/.; in 1899, it was 2875/. Six unions pay it 
in the printing and bookbinding trades; 277 mem- 
bers were paid this benefit in 1892, and 499 in 
1899. The amount paid in 1892 was 4078/.; in 1899, 
10,0187. In the furnishing, &c., trades, three unions 
psy this benefit ; membersin receipt in 1892 were 260, 








in 1899, 335; the amount so paid in 1892 was 3970/. ; 
in 1899, 5763/. In the glass trades two unions pay the 
benefit, in 1892 to 256 members, and in 1899 to 344 
members; amount in 1892, 2728/.; in 1899, 39707. Three 
other trades are enumerated. In 1892, 77 members 
were in receipt of the benefit, and 96 in 1899 ; amount 
paid in 1892, 1447/.; in 1899, 1376/. The gate 
number of unions enumerated is 40; the total number 
of members in receipt of superannuation in 1892 was 
6004 ; in 1899 the total reached 9294. The aggregate 
amounts so disbursed was in 1897, 102,578/.; in 1899, 
178,856. In round figures the increase in the 
aggregate amount is about 10,000/. a year, but in 1899 
the increase was 13,000/. over 1898. This benefit is so 
important that the above details are given, being a 
= of a very elaborate series of columns in 
‘able 5. 


In Tables 6, 7, 8, and 9 particulars are given of 20 
of the largest unions as regards total membership in 
each year, 1890 to 1899 inclusive. The Table is too 
long to summarise, but it may be stated that the in- 
crease in numbers is large in nearly all cases. The 
Tailors show a decrease from-16,629 in 1890, to 14,571 
in 1899 ; the Dock Labourers, &c., from 57,000 in 1890, 
to 13,210 in 1899. Similarly, the income is given, 
and the balance in hand at the end of each year. The 
decreases are in the Tailors and Dock Labourers’ 
Unions. The expenditure per head is also given for all 
benefits, working expenses, &c. 


Tables 10 and 11 show the growth of federations 
from 1895 to 1899 inclusive. Many have largely in- 
creased in numbers, some have ceased to exist, others 
have been incorporated, a few have decreased in 
numbers. There were also six federations of trades 
councils in 1899. The total number of trades councils 
in 1899 was 154, representing an aggregate of 687,008 
members. A Table is also given of the number of 
trades union congresses, towns where held, number of 
delegates, and of organisations represented, aggregate 
membership, and total increase in each year, 1866 to 
1900. Those of 1866 and 1867 were, however, special. 
The number of employers’ associations and federa- 
tions is also given, the total being 853. Of these, 
43 are federations, the others are local associations— 
— —_— and Wales, 152 in Scotland, and 25 in 

reland. 











Table 15 gives a general summary of workmen’s co- 
operative societies: number in existence; number 
making returns ; number of members ; capital, share 
and loan ; and amount of sales from 1883 to 1899 in- 
clusive. The expansion of these enterprises is most 
marked in the increase of societies, members, capital, 
and sales. In 19 other trades every detail as to 
rowth and operations has been tabulated. Then 
ollows a series of Tables relating to friendly societies, 
the total number of members in the three classes being 
11,424,810, the funds in hand 39,917,702/. This is the 
best available summary that has as yet been published. 

Other Tables relate to strikes, rates of wages, 
changes in wages, hours of labour, fluctuations in 
employment, conciliation and arbitration, industrial 
accidents, population and pauperism, and numerous 
other subjects. The volume is the best yet published ; 
it is full of information on matters which are full of 
interest to the public generally, as well as to those 
who apply themselves to industrial questions. 





The Ironworkers’ Journal for April contains a lengthy 
report of the annual meeting of the Midland Wages 
Board, on which occasion the chairman of the Board 
for the last 20 years, Sir Benjamin Hingley, was pre- 
sented with his portrait by his colleagues. The Journal 
states that when Sir Benjamin Hingley first became 
chairman, the collapse of the Board seemed to be 
imminent, but he successfully steered it through diffi- 
culties, and has continued to do so until now. The 
pro amalgamation of sliding scales of the North 
of England Board and the Midland Board has been 
the subject of discussion and negotiation for a lon 

riod ; it is now finally disposed of by a letter signe 

y the two secretaries of the Northern Board, in which 
they say ‘‘that the views of both employers and opera- 
tives are not favourable to the suggestion.” The 
effect of the recent high prices of iron upon iron- 
workers’ wages is thus given in the Journal, From 
December 2, 1899, to February 3, 1900, the rate for 
puddling was 9s. per ton. February 3 to April 7, 1900, 
93. 9d. per ton; April 7 to June 2, 1900, 10s. 3d. per 
ton; June 2 to August 4, 1900, 10s. 9d. per ton; 
August 4 to October 6, 1900, lls. 3d. per ton; Octo- 
ber 6 to December 1, 1900, 1ls. 3d. per ton, but the 
men were entitled to 3d. more, which of their own pro- 
posal they refused, because of the disparity between 
the two scales, Northern and Midland, and in recogni- 
tion of the employers’ concessions on former occa- 


sions. From December 1, 1900, to February 2, 1901, 
the price was lls. 3d. per ton. The app ication of 
the South Wales sheet trade with the Midland Board 


has worked satisfactorily up to the present. The 
Welsh committee conduct their own business in ac- 
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cordance with the customs and conditions prevailing 
in South Wales, with reference, in case of dispute, to 
the Midland Board if required. So far, there has 
been no reference, showing that there has been 
no dispute. Generally the work of the Midland 
Wages Board has been satisfactory. Employers and 
Operatives evince a disposition to act fairly and 
squarely by each other. It is a worthy example of 
mutual respect, such as has characterised the Northern 
Board for so long a period. 


The April report of the Cotton Spinners’ Associa- 
tion shows an increase of membership in the month 
and inthe year. The out-of-work list is a large one, 
being in proportion 4.86 per cent. of the total number 
of full members, as against 4.7 per cent. in the previous 
month, and 5.34 per cent. a year ago. Commenting 
upon this state of things, the report points to the 
number out of work, the number waiting their turns 
for situations, and the thousands of ‘‘ big piecers ” 
waiting for promotion to a higher position, and adds : 
‘It will at once be seen how difficult it is to win 
labour battles by individual strikes.” The total 
membership is now 13,941, showing a decrease in the 
number of piecers. There were 25 dispute cases in the 
month, most of them being satisfactorily arranged, the 
few others were being attended to, without stoppage of 
work. The number of accident cases was 37, one less 
than in the previous month. There were 17 compen- 
sation cases, all being reported to have had ‘‘ that 
attention and support which is fairly due to them.” 
Generally, the claims for compensation are met in a 
fair spirit by the employers and firms in whose em- 
ployment the claimants were. 





The National Conference of Friendly Societies has 
considered the several Bills before Parliament, as re- 
orted upon by the Parliamentary agents. There are 
our Bills this year affecting such societies, the two 
important ones being the Savings Banks Bill, which 
proposes to reduce the interest payable by the National 
Debt Commissioners ; and the Compulsory Thrift and 
Shop Clubs Bill. There is a strong feeling against work- 
men being compelled to join a shop sick club ; but if 
such an enactment is passed, the friendly societies de- 
sire that it shall provide certain guarantees. The report 
of the Ancient Order of Foresters shows that at the close 
of 1900 there was a total of 921,386 members, of whom 
742,487 are adult benefit members. The others are 
juvenile members, honorary, widows, and probationary 
members. The total funds amounted to 6,835,811/,.— 
increase on the year, 216,266/. But there was a de- 
crease of 5394/, in the Widows and Orphans’ Funds. 
Some 214,640 members were in receipt of sick benefit 
in the year, the average allowance being equal to 
41.08 days per member. 





The position of the engineering industries through- 
out Lancashire shows no material change. In most 
branches employment is fairly well maintained, but 
the complaint generally is that, with the exception of 
locomotive building, electrical engineering, and some 
sections connected with the supply of war material to 
the Government, new orders come forward slowly, 
and prices have to be cut very close in order to secure 
new work. It is rumoured that, in view of the 
changed conditions, the question of a reduction in 
wages is talked of as a matter for consideration in the 
near future. But it is probable that there will be 
great hesitancy in disturbing existing conditions until 
there are strong reasons for such a step. In the iron 
trade business has been slow and prices nominally un- 
changed. In the finished iron branches orders have 
been coming forward a little more freely at the general 
quoted rates. 





In the Wolverhampton district, the decline in prices, 
having carried with it a reduction in puddlers’ wages 
of ls. per ton, has led to a further revision in quoted 
rates. Unmarked bar makers have further reduced 
their standard rates, but it is said that the prices now 
quoted are those at which bars have been sold for 
some time past. It is anticipated that makers of 
marked bars will also reduce their standard rates. 
Steel has been in but moderate demand, with no im- 
provement in prices. In the engineering and allied 
industries there is little chan;e to report. As a general 
rule they are fairly well emp.oyed, especially in con- 
structive work and in the railway sheds, 





A slight impetus was given in the iron trade by a 
further reduction in the price of bars, but its effect 
had to some extent been anticipated by under- 
selling in the market. Orders on a large scale have 
been withheld in the expectation of further changes 
at the quarterly meetings. In the engineering and 
allied industries there has been little change, and in 
the other iron, steel, and metal trades employment re- 
mains about the same, but with a tendency towards 
slackening down, especially in some of them, though 
not seriously as yet. 





Under the operation of the sliding-scale arrange- 








ment in the Cleveland district, the selling price for 
the past quarter has been ascertained, with the result 
that the wages of blast-furnacemen will be reduced 
21 percent. This is a big fall in wages, and shows 
that prices have been greatly reduced. 


In the Northumberland coal districts the price of 
coal has gone down to the extent that it was decided, 
at the quarterly meeting held on the 4th inst., that 
the wages of miners must be reduced 13? per cent. 
The rates at that time were 61} per cent. above the 
basis of 1879, which has been the basis of the scale 
for a long period. 

The strike of the Lanarkshire engine keepers col- 
lapsed at the end of last week. The men had struck 
for an eight hours’ day. The employers offered as a 
basis a ten hours’ day, but this the men refused. 
They had expected that the miners would stand by 
them ; but they not only refused monetary aid, but 
felt discontented at being thrown idle by the engine 
keepers. The latter, therefore, seeing that there was 
no chance of success, offered to go back on the terms 
originally offered by the coalowners. 

In the Midlothian coal districts some 600 miners 
have decided to act upon the advice of their leaders, 
and strike for better conditions. Accordingly, they 
gave notice to cease work on and from the 8th inst., 
last Monday. It is intended to take other collieries 
seriatim, that is, if success attends the present strike. 
But Scottish coalowners are ecarcely the men to sub- 
mit tamely to this policy. 

As a set-off to the reductions in miners’ wages 
notified above, something like 100,000 miners in the 
South Wales districts received an advance of 5 per 
cent. in their wages, which advance will continue to 
the end of May, when a fresh audit will take place. 
The wages of the Welsh miners now stand at 79 per 
cent. above the standard of 1879, which is the basis 
of the sliding scale. 





The over-men in the earthenware trade at Longton, 





men. The arbitrator found that the employers’ notice 
of a reduction was not given in time, and, therefore, 
that the present rates are still in force. 








THE MOTION OF SUBMARINE BOATS 
IN THE VERTICAL PLANE.* 


By Captain WILLIAM HoveaarD, Royal Danish Navy 
Member. 
(Concluded from page 460.) 
Hicu Sprep Boats. 

For boats, such as are now generally constructed, of 
from 100 to 200 tons displacement, and with our present 
means of under-water propulsion, a speed of above 12 knots 
must be considered ‘ ig speed.” In such boats F will 
generally be found much greater than 27 ¢, not only on 
account of the high value of v, and therefore of Qj, but 
also because such boats must be of great length, and 
therefore of great radius of gyration. e can therefore 
afford to make « large, which is the more desirable in a 
high-speed boat, because the vertical movements are 


mainly as -. But great longitudinal stability means 


great depth, and as the lateral resistance Q is already 
large in virtue of the speed, we need not make the breadth 
great. Thus we arrive at a long, deep, and compara- 
tively narrow boat, with great metacentric height. 

Moreover, ‘y must have a certain high value, and there- 
fore a must be made very great by drawing the centre of 
gravity forward and the centre of lateral resistance aft. 
This leads to a deep narrow fore-body, a flat and broad 
aft-body, and may be attained by a shape such as is indi- 
cated diagrammatically on Fig. 4, fitting large horizontal 
fins aft. The French submarine boats, Gustave Zéde, 
—. and others approach to this type. Morse: 

ength — 1338 23 
rcadih 13; speed 12.3 knots). 

Low-Sprep Boats. 

These may be defined as boats of less than 6 knots. 
The longitudinal stability need not so great in low- 
speed as in high-speed boats. The inequality, F > 27 «, 
may, therefore, be attained by somewhat reducing ec. 









































Staffordshire, are on strike for an advance of 10 per 
cent. in their wages; many other men are thrown 
idle by the strike, 





The dispute between the glassworkers of Brussels 
and their employers continues, the effort to close it 
by arbitration having failed. The employers assented 
to arbitration, with conditions—right to employ non- 
union men, and to arrange the work as they thought 
fit. The men assented if the President of the Glass- 
workers’ Union were permitted to be a member of the 
Arbitration Committee. The negotiations failed, and 
the — threaten to close the works till Sep- 
tember. 





The strikes at Marseilles seem to have practically 
ended at last. The giving way has been partial all 
along, some sections protesting, while others resumed 
work. Nearly 5000 have returned to work, but it is 
still regarded as necessary to maintain a strong force 
to keep order. 

The strike at the graving docks at Genoa ended on 
Thursday in last week, by a mutual arrangement 
between the representatives of the men and the com- 
pany. It thus ended in peace. 





Astrike of carpenters and bricklayers in and around 
Yarmouth took place last week for an advance in 
wages of ld. per hour. Some hundreds are affected by 
the dispute. The Mayor has offered to arbitrate, but 
his action has not been accepted. 


The dispute at Coventry has ended in favour of the 





Moreover, F may be increased by making the boat broad 
and flat. Great length is not necessary in a low-speed 
boat, and is, on the whole, objectionable in point of 
internal arrangements and weight of hull. Ib will be 
found that a reduction in ¢ will cause a reduction in the 
value of y, for which non-oscillatory motion is reached. 

Thus it is not required in a low-speed boat to draw the 
centre of lateral resistance so far aft of the centre of 
gravity as in the high-speed boat. The low-speed boat 
should, therefore, be of short length, small depth, and 
em breadth. The shape being given, the metacentric 

eight should be made as great as possible by a low 
centre of gravity. Large horizontal fins should be placed 
aft. The general character of the type is indicated on 
Fig. 5. The ‘Holland Torpedo Boat Company’s” first 
boat, the nen approaches the low-speed type here de- 
i ngth _ 59. iffers 
nee (saat ; mi — 5 oe 7 knots ) » but di 
in having greater depth and stability. 

For — service off - — in deep water, and sed 
semi-offensive purposes, the high-speed type appears 
suited. For waters of limited depth and extension, such 
as estuaries, straits, and sounds, a type between the two 
extremes would be well adapted. - For use in roadsteads 
and ports, where the depth of water is very limited, 
where minefields make small draught desirable, and where 
the condition of the sea bottom permits sliding along the 
bottom when found expedient, the flat low speed wou d 
appear to be the best. 


Errect or Frere Liquip SuRFACES. 


The most likely case of free liquid surfaces occurring, 
and one which has probably caused the failure of many 
submarine boats, is that of free water in ballast tanks. 


+ Paper read before the Institution of Naval Architects. 
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The effect is practically the same as if the stability had 
been diminished. It may be noticed that, in this way, 
the longitudinal stability may be — reduced, while 
the transverse stability remains practically unaltered, if 
the tanks are of small breadth, but of great length. 

As the longitudinal stability is of utmost = 
for the good behaviour of a submarine boat, the great 
danger of free liquid surfaces is obvious. The main 
ballast tank should, therefore, be subdivided in smaller 
compartments, and each compartment should, when sub- 
merged, be kept either completely filled or completely 
empty. ‘Two deep end tanks may be used for regulating 
the trim, and for providing for smaller fluctuations in 
displacement, The water in these tanks must, unavoid- 
ably, have free surfaces, but the length of the tanks may 
be reduced to a minimum, 


CenTRE OF LATERAL RESISTANCE COINCIDES WITH 
CENTRE OF GRAVITY. 


Here 8 = 0. The angular motion will be stable and 
purely oscillatory. Were it not for the angular resist- 


ance, the oscillations would, in this case, never be} PO 


extinguished. 


LONGITUDINAL STABILITY VANISHED. 


Here e = 0 and y = 8. As mentioned, this case may 
occur when there is free water in ballast tanks, and is of 
interest also because the equations apply, with few 
modifications, to motion in a horizontal plane where ¢ is 
hkewise equal to zero. The investigation shows that the 


motion is always non-oscillatory as longas 8 < 3 but, 
if the centre of lateral resistance falls more aft, than given 


by this inequality, .¢, ifa < me , the motion will be 
oscillatory. 

The equation for @ shows that 9 will be ever increasing 
with a constant angular velocity if a permanent disturb- 
ing force is acting. _The equation for y, the vertical ordi- 
nate, shows an accelerating vertical velocity. The equa- 
tions, consequently, hold only during the first stages of 
the motion, while @ is still small. The deviations due to 
a given disturbance are smaller the greater a is, and the 
greater the speed. The motion is stable as long as f is 
positive. If besides e = 0, also 8 = 0, the boat will be in 
a state of neutral equilibrium ; # will vary directly as 2?, 
and the expression for » will contain terms with ¢, 1?, and 
8, For motion in the horizontal plane, 7.¢., for steering 
of ordinary vessels, the equations hold almost unaltered, 
as regards small involuntary deviations from the course, 
and during the first part of the turning movement, when 
the rudder is u B is eferred to the vertical plane. 

That stability of motion may exist in case of horizontal 
steering is evidenced by the Thornycroft torpedo-boats 
with double spade rudders, These boats may, in calm 
weather, when going at high speed, keep their course 
almost unaltered for a quarter of an hour or more, with- 
out the rudders being touched. It is probable that the 
effect of the screw water on the rudders is such as to 
make f positive in this case. 

If 6 is negative, as is probably most often the case in 
the vertical plane in ordinary ships, the motion is un- 
stable, and the rudder must, therefore, generally be used 
continually in order to keep the ship on her course. The 
lateral deviations which are hereby incurred are, how- 
ever, in most cages of small consequence. I¢ is generally 
immaterial whether the ship moves along one line, or 
along another parallel at several fathoms’ distance. 

In narrow passages, where such deviations are nob per- 
missible, great care must be exercised in order to keep 
the ship on the desired track. A submarine boat is in 
the vertical sense always, so to speak, manceuvring 
through a narrow passage; a deviation of a few fathoms 
upwards may bring it to the surface, where it may be 
exposed to the attack of the enemy; a deviation down- 
wards may carry it to the bottom, or expose it to crush- 
ing pressures. 

The case of an ordinary ship turning in a circle with 
steady velocity is discussed in the Appendix,* on account 
of its analogy to the limiting disturbed motion of a sub- 
marine boat. 

The equations for initial motion show that when the 





ORIGINAL COVASE LINE 


5790F 


rudder is placed aft, the centre of gravity will always 
begin to move out of the course line to the opposite side 
of that to which the ship is ultimately turning. This 
holds both in case of vertical and horizontal steering, and 
is a fact which has often been observed, when Reine 
down the turning circles of ordinary vessels. 


IMPULSIVE Forcss. 

By grounding and collision a submarine boat may be 
tubject to forces of impulsive character. Apart from the 
damage which the boat may suffer, the effect will be, 
that the boat will shift to a different level, where it will 
proceed in a horizontal line, inclined at the original 
“ngle @) to the horizon. Before the boat comes to rest in 
its new position of equilibrium, it may perform some 
sfcillations, or it may move in a steady double swing. 

he case of pure unresisted oscillations imagined to be 
produced by impulsive action is treated in the Appendix ; 





a of space prevents us printing the Appendix. 


it is of interest for comparison with the more complex 
case of resisted motion. 


ANGULAR RESISTANCE INCLUDED. 


This resistance must be in character similar to the re- 
sistance to rolling of an ordinary vessel, the main point 
of difference being that the pitching movements of the 
submarine boat are of much smaller amplitude than the 
rolling of ordinary vessels. 

The late Mr. W. Froude has shown that atsmall angles 
the greater part of the resistance to rolling varies as the 


first power of ‘ ,, the smaller part as the second power. 


It appears, therefore, justifiable to neglect the resistance 


varying as (s i) and to put the moment of resistance 


de 
ual to k ——. 
Nig dt 


Ib is found that the form of the expressions for @ and » 
remains unaltered, and only the coefficients and the ex- 
nents of the vanishing terms change value. The limit- 
ing inclination and vertical velocity will, however, be the 


same as if the resistance k a had not existed, bub the 


limiting condition will be sooner reached, and the oscil- 
latory motion will probably in most cases not be per- 
ceptible. 

t is found that on account of this resistance we may 
have stable motion even if the centre of lateral resistance 
is situated up to a certain distance forward of the centre 
of gravity ; this distance depending on the magnitude of 
the angular resistance. 


StaBiLity or Morion. 


This quality may be defined as the tendency of the 
boat to preserve the state of steady motion. It has 
already been mentioned that, although y> 0 is a neces- 
sary condition for stability of motion, it is not sufficient. 
If, namely, one of its component parts, 8 and e, is nega- 
tive, the motion will be unstable. 

By imagining the boat to be deflected a small angle 
from its position of steady motion, and then left to itself, 
it is proved in the Appendix that, even if one of the 
quantities, 8 and ¢, is equal to zero, the other remaining 

ositive, the motion will still be theoretically stable. 
hus the general conditions of stability of motion, dis- 
regarding angular resistance, are— 


BS 0,5 O0andy> 0; 


i.e., the centre of lateral resistance must not fall forward 
of the centre of gravity, and the centre of gravity nob 
above the centre of buoyancy. If either of these condi- 
tions is not fulfilled, the motion will be unstable. 

Although, as in horizontal steering, it may be possible 
to keep the depth by means of the rudder, even if £ is 
negative, it appears safest, at any rate in experimental 
boats, to draw the centre of lateral resistance as far aft as 
possible, and to place the centre of gravity well forward. 
This leads to a narrow deep fore-body, broad and flat aft- 
body, and large horizontal fins, and rudders placed as far 
aft as possible. High speed is favourable to stability of 
motion, but should be accompanied by great longitudinal 
stability. 

MANcUvRING PowWER. 


The manceuvring power may be defined as the power to 
acquire and to extinguish angular velocity. This quality 
must be essentially different from the same quality in 
the horizontal plane, from the existence of the longitu- 
dinal stability. 

When the vertical rudder is used, the boat acquires a 
certain angular velocity, and, as i the rudder acts, 
it will go on turning indefinitely. But, when the hori- 
zontal rudder is used, the movement will, apart from 
resistances, be limited by the longitudinal stability. 

The vertical turning movements which have to be 
carried out in a submarine boat, are small compared to the 
horizontal movements of any vessel. Although it is de- 
sirable that these movements should be effected quickly, 
it will, on account of their smallness, not be necessary to 
use great angles of inclinations, which, moreover, for 
other reasons will be inconvenient. 

Inclinations exceeding 10 deg. would hardly be used. 
It is clear, therefore, that great angular velocities cannot, 
and need not, be attained during the manceuvres. The 
manceuvring power should be secured exclusively by in- 
creasing the rudder area, and by placing it far aft; hereby 
the a of motion is at the same time somewhat in- 
creased. The faculty of steering steadily in a given direc- 
tion, and of readily extinguishing turning movements, 
appears more important in a submarine boat than the 
faculty of quick and easy turning. Stability of motion 
should, therefore, not be sacrificed in order to obtain 
manceuvring power. The opposing influence of resistance 
will be small, and will be rather beneficial, because it will 
hardly be felt before the rudder is to be eased, and will 
then assist in bringing the boat to rest in the new direc- 
tion. A small moment of inertia is favourable to manceu- 
vring power, but this element must be settled principally 
with regard to internal arrangements, speed, &c. 


Surplus Buoyancy. 


It is desirable to retain a certain amount of surplus 
buoyancy in a submarine boat. Ib will provide a margin 
of safety against minor leakages. If the propelling 
machinery breaks down, the boat will at once ascend to 
the surface. When on the surface the boat will possess a 
certain amount of freeboard, without need of pumping. 
Generally the surplus buoyancy will reside in the conning 
tower. ‘The surplus buoyancy is not, as some people 
imagine, kept for the sake of stability ; its influence on 


mental: if, namely, it is produced by removing a weight 
from ow the centre of gravity. The facility with 
which the boat dives from the position ‘‘ awash” must 

dependent on the smallness of the angle 4, which it 
has to maintain when in steady motion under water. It 
is, moreover, evident that both as regards resistance and 
convenience this angle should be as small as possible for 


a given surplus buoyancy, ¢.e., ® should be small. 


The investigation shows that this ratio is smallest when 
the conning tower is placed on the same side of the centre 
of gravity as the rudder. Moreover, that the best result 
is obtained when the rudder is placed forward; and 
finally, that ¢ central horizontal area and high speed 
are favourable to a great surplus buoyancy. 


Tur Ruppers, 


As in any other ship, a powerful steerin » great 
area and leverage of rudder, and high prea nig: A onnare 
conducive to good steering qualities in the submarine boat. 
As regards the position of the rudders opinions are 
divided. Some hold that they should be placed forward, 
others that they should be placed aft, others again both 
forward and aft, while some inventors combine the fore 
or aft rudders with the midship rudders. 

It has hardly been stated that it is favourable in point 
of surplus buoyancy and inclination to place the rudders 
forward. As also forces acting forward produce greater 
vertical motion than when acting aft, we may conclude 
that forward rudders must be more effective than aft 
rudders, 

When plunging from the condition ‘‘awash,” fore 
rudders are not liable to get out of the water as afb 
rudders are, and the direct action of the fore rudders will 
assist the vertical movement, while the upward pressure 
on aft rudders will counteract the same. It appears, 
indeed, that with some submarine boats, notably long 
ones, difficulties have been experienced in effecting the 
dive with aft rudders only. 

In spite of all these arguments in favour of placing 
the rudders forward, this disposition can hardly 
recommended except in very long boats, where ib may 
prove a necessity. he same reasons which, in an 
ordinary ship, make us place the rudder aft, namely, 
that it is there better protected against damage and 
fouling, hold good in a still higher degree in a submarine 
boat. The drawbacks which are connected with placing 
the rudders aft may be almost entirely obviated by giving 
them great area and leverage, and by placing the 
conning tower aft of the centre of gravity. It has already 
been mentioned that stability and steadiness of motion 
are increased by aft rudders. 

Midship rudders produce no rotation, and must, there- 
fore, be combined with either fore or aft rudders. They 
counteract the surplus buoyancy, and facilitate diving ; 
but their position is very exposed, and they complicate 
the service of the boat. [t appears preferable, therefore, 
to place rudders aft in all cases, and in very long boats, 
where experiments might show the necessity thereof, also 
to place rudders forward ; but in such case the forward 
rudders should be used for steering, the aft rudders only 
as inclined movable planes. The combination of four 
rudders, two forward, and two aft, is used in the French 
submarine boat Le Narval, and probably in several, if not 
all, other French boats. The American boat, the Hol- 
land, has only rudders aft. 

It has already been mentioned, that steering in the 

vertical plane is more difficult than in the horizontal 
plane ; the helmsman, who in the latter case is concerned 
only with the angular motion, is in the submarine boat 
concerned both with the annular and the vertical motion. 
Moreover, if a disturbance of permanent nature occurs 
in a submarine boat, the helmsman has to find the new 
— of equilibrium both for the boat and for the 
rudder. 
It is obvious that only great experience and practice, 
and the use of good instruments, can enable the helms- 
man to solve his task satisfactorily. In an experimental 
boat a long and careful training of the helmsman, who is 
to work the horizontal rudders, must, therefore, be an 
essential condition of success, unless automatic appliances 
are devised which makes his presence superfluous, 


Errrect or Non-SyMMETRY. 


The general conclusion of the discussion on this pointis 
that symmetry should as far as possible be preserved, at 
any rate in an experimental boat, because the effect of 
non-symmetry will vary with the speed and immersion, 
and is, therefore, likely to render steering difficult. 

If symmetry is not preserved, whether it be in the 
shape of hull or position of propeller shaft, the vertical 
component of the resulting extra force should always act 
downwards, and the force should have the greatest pos- 
sible turning moment about the stock of the horizontal 
rudder, opposite in sign to that of the surplus buoyancy ; 


hereby the ratio ?e will be the smallest possible. 


Errect or Heretina. 


When a submarine boat is inclined transverscly the 
vertical rudder will act partly as a horizontal one, and 
conversely. Apart from distribution of weights, heeling 
may be caused by the action of the propeller; this is in 
the Whitehead torpedo avoided by using two screws 
turning in opposite directions. In a submarine boat the 
turning moment of the propeller will, with the present 
es of under-water propulsion, probably be insig- 
nificant. 


On Even Kee. 


The principle of keeping the boat always on even keel, 
not only during steady motion, but also when rising or 











stability will generally te small, and may even be detri- 


sinking, has by many inventors, and formerly, when the 
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Whitehead mechanism was yet unknown, also by the 
author of this paper, been recommended as the safest. 
The depth may then be kept either by means of inclined 
planes or fins—probably used in some of the French boats 
(Le Narval)—or by downhaul propellers, or by pumping 
water in and out of the boat, all of which methods are 
discussed in the Appendix. : 

Since the Whitehead mechanism has been made public, 
there appears to be no necessity to use any of there 
methods when under way, for what has been done in the 
Whitehead torpedo, we must also be able to do in a sub- 
marine boat, where the pendulum valve mechanism will 
act under more favourable conditions than in the torpedo, 
not being exposed to the violent accelerations of the 
latter. We now know that steering has been effected 
successfully by the inclining method, using horizontal 
rudders only, namely, in the Holland. The Whitehead 
mechanism may be used either as an indicator, or for 
automatically working the rudders through a servo-motor. 
For keeping a certain depth at rest under water, a pump 
may be used. This has been done successfully in Le 
Goubet. When under way, this system does not work 
well, at any rate in large boats. The mathematical in- 
vestigation in the Appendix holds, in these cases, with 
the modification, that 6) is put equal to zero. 


STEERING BY SHIFTING WEIGHTS INSIDE THE Boat. 


’ The shifting of weights may consist in pumping water 
from one end tank to the other. By this method all 
danger of damage and fouling of rudders is avoided, and 
the system appears simple and effective. It is shown in 
the Appendix that pure couples are very effective in pro- 
ducing vertical motion. 

Tt is doubtful, however, whether sufficiently great turn- 
ing moments can be created in this way without using a 
very powerful pump, involving comparatively great ex- 
penditure of power. 


REGULATING AND BALANCING. 


Before diving the displacement and the t:im should be 
so regulated that, when at rest, the boat should lie upright 
on an even keel, with only that part of the conning tower 
which corresponds to the surplus buoyancy projecting 
above the water. Let this be called ‘‘the diving condi- 
tion.” Experience may show that it is advantageous to 
trim the boat somewhat on the keel in this condition. 
Moreover, every precaution should be taken to preserve 
the displacement and the position of the centre of gravity 
unaltered during submergence. 

The former of these operations, the ‘‘ balancing,” is 

erformed while in the light condition by means of the 

allast tanks. It has been stated that there must be at 
least one large (possibly subdivided) ‘‘ bottom tank,” and 
two smaller “end tanks.” 

Let us suppose that, by experiment, the draught and 
trim have been determined, from which the boat may be 
brought directly to the diving condition, by simply filling 
the bottom tank. Let this be called the ‘“‘ balanced trim,” 
and the condition, the ‘‘normal light condition.” By 
placing the bottom tank well forward, the need trim 
will be such that the boat is well on the keel, the 
screw well immersed, and the fore-body well out of 
the water. It is, therefore, a water-line well adapted for 
navigation. 

Suppose, now, the boat to be approaching the enemy. 
It should then be kept nearly on its balanced trim until 
in danger of being discovered. By means of the end 
tanks the boat should be brought exactly on that trim, 
whereafter the bottom tank, which has hitherto been 
kept completely empty, is completely filled. The boat 
will now be in her “diving condition,” ready to dive at 
any moment. 

Before going to dive, it should be ascertained that the 
bottom tank is completely filled, that all bilge water is 
pumped out, and all loose weights fastened. The boat 
should be laid exactly level. Each man should be assigned 
acertain position from which he should not move during 
the dive. The balancing process here described is, in 
principle, the same operation which must be carried out 
with every Whitehead torpedo, and for the same reasons. 

If during the dive, a permanent disturbance occurs, it 
will within certain limits be possible to meet it by the 
action of the rudder alone ; the result being that steady 
motion is again established, but the angle of rudder and 
the angle of inclination are generally bothaltered. If the 
change in rudder angle and inclination is observed to be 
considerable, it appears advisable either to stop and re- 
balance the boat, or to keep going and attempt to bring 
the boat back to the original inclination by pumping 
water from one end tank to the other. It after this 
is done the boat shows a tendency to sink or to rise, it 
is a sign that a weight has been added or removed, 
and water should accordingly be pumped either out of 
or into the boat. 

At the present — of submarine navigation sub- 
merged runs of more than a ccuple of miles will probably 
rarely be undertaken. For such short distances it would 
appear possible to avoid permsnent disturbances of such 
magnitude, that they could not be dealt with by the 
rudder alone. The method here described of balancing 
under way may, therefore, not find any use for the 
present. 

If the sea is too rough for the exact determination of 
the balanced trim, the balancing operation may, possibly, 
be performed under water when at rest, by first making 
the boat fioat in equilibrium on even keel, and then 
pumping out a certain amount of water in order to 
produce the surplus buoyancy. 


Summary or ConcLusions. 
Shape.—The fore-body should be deep, the aft-body 
broad and fiat. — horizontal fins placed aft. High- 
9 longer, deeper, and of smaller 


speed boats should 


breadth than low-speed boats. Symmetry about a hori- 
zontal central plane should, as far as possible, be pre- 
served. If non-symmetry is unavoidable, the extra force 
thereby created should have a vertical component, acting 
downwards, and the force should have the greatest pos- 
— turning moment about the stock of the horizontal 
rudder. 

Stability should, the type being given, be made as great 

ible, by securing a low centre of gravity. 

he horizontal rudder should be large, and placed as 
far aft as possible. 

Surplus buoyancy should be as great as found con- 
venient. The conning-tower should be placed aft of 
the centre of gravity. ae 

The displacement, and the longitudinal distribution of 
weights, should bs preserved strictly unaltered while 
submerged, and should be carefully regulated before 
diving. Unavoidable disturbances should occur aft 
rather than forward. 





BALANCING ENGINES. 
On the Balancing of the Reciprocating Parts of Engines, 
including the Effect of the Connecting-Rod.* 

By Profeseor W. E. Datpy, M.A., B.Sc., Associate. 

(Continued from page 459.) 
15. APPLICATION OF THE METHOD TO ONE AND Two 
Crank ENGINES. 

OBVIOUSLY, nothing can be done to balance a one crank 
engine without adding another crank. This evident fact 
may be used to illustrate the use of the expression giving 
the number of conditions which may be satisfied ; for, 


Fug.s. INITIAL CONDITIONS 
N°2 


plane of rotation, exactly opposite one another, the masses 
at crank radius being eq These two cases are given, 
merely to illustrate the way in which the expression givin 
the number of variables may be used at the beginning o 
a problem, to rigidly define the limits between which a 
solution is possible. 


16. APPLICATION TO THREE-CRANK ENGINE. 
The number of conditions which may presumably be 
satisfied is equal to the number of variables, and this is, 
by equation (1), article 13, 


3(3—1) =6. 


The conditions of article 14 limit the selection to the 
first six equations of the fundamental, group D, article 
1l. Generality is not lost by putting x, =1, y, =0, and 
a,=0. This only means that No. 1 crank is put in 
coincidence with the line of reference O X, and that the 
reference plane is taken at No. 1 crank, as shown in 
Fig. 5. ubstituting these values in the equations 
selected, and taking them to tbree terms, the conditions 
expressing the possibilities of balarcing a three-crank 
engine become 


M, + M2 #2 + Mga3 © =0 (1) 
Mz y2 + Ms y3 =0 (2) 

M, Ag X2 + M3 a3 3 =0 (3) 

2 42 Yo + Ms a3 ys =0 (4) 

M, + Mo (a2 — y%) + M3 (x3 —y’3)=0 (5) 
2X2 Y2 + M3 23 ys =0 (6) 


Eliminating the M’s from equations (2) and (6), 
Y2%3 Ys = Y2 2 Ys. 





Fg. 6. SOLUTION 


























fe, Y 


4181.8) 


substituting the value 1 for n in expression (1), article 13, 
it becomes 
3(1-—1) =90, 


which means that none of the conditions of balance can 
be fulfilled. Considering a two-crank engine, the ex- 
pression becomes 

3 (2 —1) = 3, 


showing that three of the balancing conditions may be 
satisfied. The conditions of article 14 limit the selection 
to pees (1) and (2) from the fundamental group D, 
article 11, vecause the selection must be made in pairs ; 
therefore, two only can be taken, and (1) and (2) must be 
taken before (3) and (4) by corollary 1, article 14, and it 
is evidently no use taking (5) and (6) until (1) and (2) have 
been satisfied. Hence equations (1) and (2) express all 
that can be done in the way of balancing a two. 
crank engine. Taking these two equations to two 
terms each, they will at once reduce to values of x 
and y, showing that the cranks must lie in the same | 








* Paper read before the Institution of N aval Architects. | 
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| From this, either 7, = 22, in which case y; = 2 
(article 8), or 23; is not equal to x2, in which case the 
above equation requires that 72 = y3 = 0, an untenable 
solution, since this requires that x. = x; = 1, which is 
contrary to the second supposition. ’ 

Taking x: = x3, and, therefore, y2 = ys, it follows from 
equation (2) that 


M: = M3. 
Equations (1) and (5), therefore, reduce to 
M, + 2 M2 22 =0 i 
M, + 2 Mo(2*2 — yx, = 0 
Eliminating the M’s— 
@y — y°2 = Hay 
that is 
: (2 22 + 1) (a2 — 1) =9, 
since 
y?, = 1 — 2%. 
From this 


=X 


bo} 


t= 
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or 
%, =1=7%;,, 


this is untenable, since it involves 
y= Y= 0, 


and this has been shown above to require that y2 is not 
= 23 The first value of 2, is, therefore, the only tenable 


one. i : 
The values pf y2 corresponding to this are 
¥=%=t afi a 


cepeins; 





—ja- 5 a; = 0, 
V3 a,- “3a; =0 
—. 
From which 
ag = 0. 
a= 0. 
indicating that the planes of revolution must be coin- 
cident, as shown in Fig. 6. Three equal m there- 
fore, disposed in a plane of revolution, so that their re- 





Fig.6. 





ae = 
ees, 
































—_—. 
<i 






































H 
4 
M, y M; 4 / 
' : 
3 a oe a See pe 
\ Pi ' 
! : . ' > 
REFEREN “SE Samet 
E ' ' 
Plane 
bomen gyn : 
oo wae eee-nan--- === a, a+ -----------------4 
y 
Ny 
& M1 M-:607 
yj . 
& ; ; 
---- 13° 8 ----|--"--4------ 148 13 ----- | - 
| Nee NPs 
: oe ee | 
IR are Lee ee ee Pere Ree ‘ 
Fig.1. Y 
Crank NOS. i 
\ \ i 
% a 
8 | 4 at Crank N°} 
if 
| ; ¢ 
hj \ 
wy . 1X 
1 | | ; I 
1) npn 551 -- f-*---> -- 908 -}--}----4 x 
+ i 
8 \ 
i : ! 
: mh 3 ° Crank N°4 
! a 
! ee al 
\ 
(o751c) Ed Crank N°? 








Substituting the values of x, and - in equation (1) 
M, = M, = Ms. 


From equation (2) ib is clear that y, is of opposite sign 
to 7s, since the M’s must be positive. The crank direc- 
tions, are, therefore, completely specified by Table II., 
+a it appears that the cranks are mutually at 

eg. 


Tass II. 
Crank. X. y. 
ING Eh ae 1 0 
2 me, NS 
” 2 2 
ae -1 ~v3 
2 2 


Substituting these values, in 


equations (3) and (4), they 
me, remembering that the M al, 


8 are all equ 


spective radii are mutually at 120 deg., are balanced for 
primary and secondary forces. The force triangle corre- 
sponding to this is, of course, equilateral. _ 

If the planes of revolution are not coincident, couple 
errors, both primary and secondary, will be introduced 
to an extent depending upon the distances apart of the 
three planes. This 18, in fact, the case with the three- 
crank engine, which has been used so much in marine 
work. 

Given that the masses are equal, and that the crank 
angles are mutually at 120 deg., such an engine would be 
completely balanced for primary and vomgpgs > forces ; 
but there remains a large couple error. Mr. Mark 
Robinson and Captain Sankey, assuming this arrange- 
ment, investi the force errors very carefully, and 
communicated their results to the Institution in 1895. By 
the graphic method they used no errors could be de- 
tected ; calculation from an exact formula, however, dis- 


engine, running at 350 revolutions per minute, the ratio 
of connecting-rod to crank being 4.77 to 1. 

17. There is another way of looking at the three-crank 
engine problem which may be noticed. Suppose it given 
that the cylinder centre lines are fixed. Then the number 
of independent variables in the problem is 

2(8-—1) = 4. 
This shows that only four conditions can be satisfied, 
that is, that only four of the eight equations of article 11 


can be chosen. Now, consistent with the conditions of 
article 14, the selection can only be made in two ways, 
Vv 


iz: 
Equations Nos. 1, 2, 3, and 4, 


Equations Nos. 1, 2, 5, and 6. 


The latter set have been fully considered in the first part 
of the preceding article, and they are completely satisfied 
by an engine with equal masses, and cranks mutually at 


or 


deg. 

The first set merely lead to a solution for complete 
balancing, ay tg the motion to be simple harmonic. 
The way to obtain the solution of 1, 2, 5, and 6 is as 
follows, assuming the initial conditions to be the same as 
before, and as shown by Fig. 5: 

Eliminating the M’s from equations (2) and (4) of the 
preceding article, 

Yo Ms Ys = Yo 42 Y33 

dg is, by supposition, not equal to ag, therefore 

Yo = Ys = 9, 
and therefore 

t= %3 = + 1 > 

since 

xe? + y? =), 
Substituting these values in equation (3) 

+ Mz ag + Mz az = 0. 


If ag and a; are both positive, «, must be of opposite sign 
to #3, in order to leave the above two quantities connected 
with a minus sign, since the M’s are always positive. 

Suppose x, negative and x; positive, then the condi- 
tions of balance are stated by the two equations— 


M, + M3; = Mg, from equation (1) 


M, ag— M; a= 0. 
The a’s are both of the same sign here, and, therefore, the 
corresponding planes of revolution lie on the same side 
of the reference plane which is at crank No. 1. Also, 
since all the y’s are zero, the cranks all lie in the same 
axial plane. The solution is shown in Fig. 7. 

If the two «’s were of the same sign, the corresponding 
a’s would, of necessity, be of opposite signs, and the two 
planes of revolution would be on opposite sides of the 
reference plane. 


and 


18.—SumMMARY. 


Summarising, the general conditions of balance for a 
three.crank engine with fixed centre lines are— 

1, The three cranks must lie in the same axial plane. 

2. The masses in the two outer planes of rotation must 
be such that their moments, with respect to the plane of 
rotation between them, must be equal and opposite, and 
the sum of the two outer masses must be equal to the 
central mass. 


19.—APPLICATION TO A Four-Crank ENGINE. 

The number of variables is, 
3(4-1)=9. 

In this case, all the conditions expressed by the funda- 
mental group of equations D, article 11, may, presum- 
ably, be satisfied. 
Take the reference plane at No. 4 crank so that a, = 0, 
and put No. 1 crank in coincidence with the reference 
line O X, so that x; = 1, and y, = 0. These initial con- 
ditions are similar to those shown by Fig. 5, except that 
the reference plane is now at No. 4 crank, which is nob 
shown there. Substituting these values, and taking four 
terms, in each of the equations of group D, article 11, 
they become 


M, +Mbp 22 +Msz 3 +My, 2, (1 

0 +Mbz ye +Msz; 93 +My (2 

M, a) +Mg ag 2 +Msz a; 23 +0 (3) 
0 +Moaoy72 | +Msz ay 9s +0 (4) 
Mi +Mp2 (22-972) +Msg (23-973) +My(x?y-y4) (5) 
0 +Mo2 x2 Yo +Mz 23 Ys + Mg a4 45 (6) 
My + Mo a2 (272 — 972) + M3 Gg (07g — 475) +0 ) 
0 +Mz ae x y2 +Msz az #3 Y3 +0 (8) 


Equations (3, 4, 7, 8) in M a above, are precisely similar 
in form to equations (1, 2, 5, 6) of article 16, in The 
solution of (3, 4, 7, 8), in Ma, is, therefore, the same as 
the solution of (1, 2, 5, 6) of article 16, in M. Hence, 


M, a; = Meg az = M3 az = 1, kay. A 
And the cranks are mutually at 120 deg. Substituting 
the values of the M’s in terms of the a’s, and the values 


of the z’s and y’s from Table II., article 16, in equations 
(1, 2, 5, and 6), they reduce to, 





re am 1 eS = 2. 2 
My, a = a*9 =a z M, (2 —- y) (9) 
My = ~ v8, = —-2Myay% (10) 
2 a2 2 az 
From (9) é F 
: ws — U4 = Ty 
that is 
(24, +1) (4%, -—1) = 0. (11) 
From (10) 
—%4Y= M% (12 








closed a force error of about 1 Ib. in a 300 horse-power 
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From (11) M, x; + Mo 22 = 0, A The work had been completed, and water had been 
om = 1 Mi a" + Mo a2 ye —* i B brought into the town in April, 1591. Water taken from 

and therefore, M, (x*; -— y°1) + Me (x2 — y*2) = 0. C oh nae | by this —_ had supplied the — for three 
0; te ig €, un years. he open watercourse, however, was 

aa M4 Eliminating the ats oom A and o a liable to be blocked in times of snow and frost ; and for 
? 1 2 (a2 — ys) = x (x7, — y?)). this slants and “7 because the — — de. 
= — Sy . =e 2 thi manded a larger and more certain supply, various schemes 

ae 2 Introducing 1 - «? for y”, this at once reduces to been promulgated for the storage af teed -ahen ond 
and, therefore, v3 oa = ~ 2. E_ | the protection of the leat. In 1891 the author had been 
y=tvV?, ¢ 2 appointed water engineer, and a few months later he had 

2 presented a report, which had been adopted, advocating 


Both these solutions satisfy also equation (12). 

Considering the first solution, it shows that crank 
No. 4 is parallel to crank No. 1, and since the right and 
left-hand expresions of equation (10) vanish, y, being 
zero, d2 must be equal to a3. The second solution leads 


to the same result, in terms of different letters. Hence, 
from A 
M.=.Ms . ; ° +: 
Substituting the values 
%=1, a= 4 
in equation (9) , 
a (13) 
a2 a} 


From this it is clear that a, must always bs greater than 
a2 in order to make M, positive. : 

The relation between the masses is deduced from this 
equation with the aid of A, above, from which 


Me as =M, Q= 1. 


Substitute these values in the numerators of the terms on 
the left of equation (13), then 


_M% 


a, 


M, = Mem 
a2 
From which : 
M, + M; = M2.= M3. . . (14) 
Summarisinz, a completely balanced four-crank engine 
must satisfy the following conditions : 

1. The four cranks must be arranged in three planes of 
revolution, two of the cranks being in the central plane. 

2. The two cranks in the central plane must be at 
120 deg. with one another: the two outside cranks must 
point in the same direction in the same axial plane, 
which plane is at 120 deg. with each of the cranks in the 
central plane of rotation. 

3. The masses in the central plane must be equal. 

4, The masses in the outer planes must be such that 
their moments, with respect to the central plane of rota- 
tion, are equal and opposite, and their sum must be equal 
to one of the equal masses in the central plane. 

The arrangement is shown in Fig. 8, and, though im- 
practicable to realise, is useful in the solution of other 
problems. 

20. EXAMPLE. 

Let the ratio ®' be 3. Measuring from No. 4 crank 

a> 


a, = 3, 


@ =a; = 1, 
If M, a, = unity, from A 
Pe 
M, — = 
3 
from B 
M, = M, = ae 
from (13) or (14) 
M, = i _ a = 2 
ay a) 3 


21. Four-Crank ENGINE SATISFYING SIx 
ConDiItTIons. 

Conditions 1, 2, 3, 4, 5, 6, may, presumably, be satis- 
fied, leaving three of the nine variables concerned in 
a four-crank engine to be fixed arbitrarily. The solution 
of this problem trigonometrically was the main feature 
of Herr Schlick’s paper at the 1900 Spring meeting. 

Choose the line of reference so that it bisects the angle 
between No. 1 and No. 4 cranks, as O X (Fig. 10), then, 
a, = x,, and therefore, 7, = — y,. 

The three conditions which may conveniently be fixed 


are: 
1. That the line of reference shall also bisect the angle 
between cranks No. 2 and No. 3. This involves that : 
et = X3, 
and, therefore, v2 is equal in magnitude, and opposite in 
sign to Ys. 
2. That the ratio M, : M, =1. 
3. That the ratio a, : as is given. 
The first two equations from group D, article 11, be- 
come, under these conditions : 
2 al M, + ay (Mo + M;) = 0 . . (1) 
0+ :(M;-M;s)=0 . - (2) 
Considering equation (2), Ms must evidently equal Mz, 
since 2 is not zero, therefore ,1) becomes : 
M, a+ My 2 = 0 . (3) 
Taking a reference plane to bisect the distance between 
planes Nos, 1 and 4,20 that a; = — a,, the third equa- 
tion from group D becomes: 
M3 x2 (a2 + ay) 


0; 
whence 

a2 = — a3. 
The consequences of the three assumptions detailed above 
are, therefore, that My: = M;, and a= as, and are of 
opposite sign. 

The cylinder lines are, therefore, symmetrical, with re- 
ference to the central plane of the engine. Substituting 
the foregoing qualities in the first six equations of 
group D, article 11, they become 





Eliminating the M’s from A and B 
H Y2 a2 = XY) a). 


Squaring each side, and substituting — x5 for a, from E 
1 


this reduces to 
xt, (4072) + x7, (a*,-a*2)-a7}=0 . . 


F 
bon a’; —a*, 2 —_ 7 

r = 8 a*s 9 4a%,’ 

x= -P+ /P2 +Q?= 3M,’ also from Eand A. G 


a, can be calculated from this, when the ratio a, : az is 
given. Then 2 can be found from equation E. The 
corresponding values of the y’s are found from the re- 
lation 

y? =1 — 2%, 
their signs being determined from equations A, B, C, D. 
The ratio M, : M;is found from equation G. 

The relation given in equation E, above, is stated in the 
form C08 5 cos z = 2 , in Herr Schlick’s paper. 

22. EXAMPLE. 

Given that M; = M,, that the crank angles are symme- 
trical, and that the ratio a, : az =6.5:2. Find the crank 
angles, and the ratio of the masses My, : Mj, so that the 
engine may be balanced for primary and secondary forces 
and primary couples. : 

The data necessitate a symmetrical engine, as shown in 
Fig. 6, i.e., Ms = Msg, and, taking the reference plane at 
the centre, so that a) = a4; d2 = ds, of necessity. 

Calculate the values of the quantities P? and Q?, and 
solve equation G, of article 21. 


P= aes = 1.195. 
therefore 
P2 = 1.428; 
6.52 
C= .. = 2,643, 
: 4x 2 
Equation G becomes 
x, = — 1,195 + ,/1.428 + 2.643, 
therefore 
x, = + .823, 


the negative value being untenable, since x; must be real. 
Therefore, retaining the + sign, 2; = + .908. 
From equation E 
1 


aQ=- —— == 651, 
2 x .908 
Then 
y= + vA/1—.908? = +.421 
yo = + /1—.5512 = + .834, 


The three assumptions made include 
vn is equal in magnitude and opposite in sign to 7. 
vs is equal in magnitude and opposite in sign to #3. 
The individual signs of », and x are to be determined 
from the general equations. 
From equation B 
Mia 4% 


—Mp2 a2 y2, 
Mand Mz are positive, a anda are of the same sign, 


therefore y; must be opposite in sign to y. 
Arranging the results 


x, = + .908, % = + .421, giving the direction of 
No. 1 crank. 

% = — .bdL v2 = — .834, giving the direction of 
No. 2 crank. 

ay = — .551. 3 = + .834, giving the direction of 
No. 3 crank. 

a= + .908 .%, = — .421, giving the direction of 
No. 4 crank. 


From equation A 
M,: Ms = My: Mg = 2: 2, = .551 : .908 = .607 : 1. 
Figs. 9 and 10 show the centre lines and crank angles, 


seb out in their proper relative positions. The crank 
angles, in degrees, are added as a matter of interest. 


(To be continued.) 





BURRATOR WORKS FOR THE WATER 
SUPPLY OF PLYMOUTH. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 2nd inst., Mr. James 
a President, in the chair, the paper read was 
“The Burrator Works for the Water Supply of Ply- 
mouth,” by Mr. Edward Sandeman, M. Inst. C.F. 

The water works of Plymouth dated from 1590, in which 
year Sir Francis Drake, under powers conferred by an 
Act of Parliament of 1585, had commenced to build a 
weir on the River Mewe or Meavy, and to excavate an 
open watercourse or leat from the weir to Plymouth, a 
distance of 104 miles in a direct line, but 183 miles along 
the route taken. The drainage area above the weir was 
4885 acres, 








the building of a storage reservoir, and the substitution 
of a line of pipes for the open leat. An Act of Parliament 
had been obtained in 1893 for the construction of the 
necessary works, which had been commenced in August 
of that year, Mr. James Mansergh, President Inst. C.E., 
acting as consulting engineer. 

By the new scheme the drainage area had been in- 
creased from 4885 acres to 5360 acres. Nearly the whole 
watershed lay on the granite formation, a small portion 
on the west side being on the Upper Devonian. Therain- 
fall was about 58 in. or 60 in. annually, and an interest- 
ing feature of this gathering-ground was the unusually 
high dry-weather flow from it. 

The Burrator reservoir was formed by two dams, one 
of masonry across the narrow gorge through which the 
River Meavy flowed, the other of earthwork lying between 
two hills, Sheepstor and Burrator. The greatest depth 
of water was 77 ft., and the area covered by water was 
117 acres, the quantity of water impounded being 
657,000,000 gallons. 

The masonry dam (called the Burrator dam) was built 
of large rough blocks of granite in cement in the interior, 
and faced with irregularly coursed granite on both sides, 
From bottom of foundation to coping of parapet wall, 
the height was 145 ft. 6in. A roadway 18 ft. wide wa3 
carried over this dam on five segmental arches of 25 ft. 
span. 

The earthen dam was remarkable for the fact that its 
construction had involved the cutting of a very deep 
trench for the foundations, although the dam had to 
withstand but a small head of water. The trench had 
been cut through decomposed granite to a depth of 105 ft. 
in the centre, although the depth of water against the 
dam was only 17 ft. This trench was interesting on 
account of the peculiar geological features met with. 
The watertight core of the dam was of concrete (5 ft. in 
thickness) up to within a few feet of ground-level, and of 
— that point upwards. 

ater was drawn from the reservoir through two pipes, 
36 in. and 25 in, in diameter respectively, laid in a 10-ft. 
culvert built in the masonry dam. There was no valve- 
tower. There was a specially designed valve to close 
the mouth of each outlet-pipe, worked by gun-metal rods 
and chains from a sotaier at the top of the dam, in 
addition to sluice valves in duplicate in a valve chamber 
on the lower side of the dam. The water drawn for con- 
sumption was passed through screen chambers before 
entering the pipe leading to the service reservoirs. The 
flood water running to waste was measured over a weir 
50 ft. wide, the height of the water over the weir being 
recorded on a drum turned by clockwork. The compen- 
sation water was measured Of an orifice-gauge placed 
immediately below the weir. The water supplied to the 
town was measured over a gauge weir 12 ft. wide, after 
which it passed through a 25-in. Venturi meter, which 
automatically recorded the flow on a diagram. 

The pipe line, which had been laid in lieu of the old 
leat, was 44 miles long. The pipes were 25 in. in dia- 
meter, and were capable of delivering between 8 million 
and 11 million gallons per day. The pipe line had been 
completed in May, 1894, and the reservoir and other 
works in June, 1899, ata total cost of 178,000/. 








GerrMAN Stram NavicaTion.—The Hamburg- American 
Line has just let a contract to the Vulcan yy of 
Bremen for two steamers of 7000 tons each, to em- 
ployed in a West India service. The company has also 
ordered a steamer of 5200 tons from the Neptune yard 
at Rostock. The Hamburg-American Line has further 
established a branch at Hong Kong, and proposes to com- 
mence a coasting trade between Hong Kong, Canton, and 
Shanghai. The Kosmos Line, which had been previously 
running on the west coast of South America, has ex- 
tended its service to San Francisco. 





BLAstT-FURNACES IN THE UnrtTep StatTrs.—The number 
of furnaces in blast in the United States at the com- 
mencement of February was 271, as compared with 240 
at the commencement of August, 1900, 296 at the com- 
mencement of February, 1900 ; 244 at the commencement 
of August, 1899; and 195 at the commencement of Feb- 
ruary, 1899. The weekly productive capacity of the fur- 
naces in blast was as follows at the dates named: Feb- 
ruary, 1901, 278,258 tons; August, 1900, 244,426 tons; 
February, 1900, 298,014 tons; August, 1899, 267,672 
tons; and February, 1899, 237,639 tons. The weekly 
productive capacity has moved on as’ follows month by 
month since September, 1900 : September, 231,778 tons ; 
October, 223,169 tons ; November, 215,304 tons; Decem- 
ber, 228,846 tons; January, 250,351 tons; and February, 
278,258 tons. It will be seen that, upon the whole, the 
output has considerably increased during the half-year. 
While production has been thus —— the stocks 
of pig sold and unsold in the United States have been 
substantially reduced. These stocks were as follows at 


the commencement of the months: Tons. 
TONEY <a00 as ss 556,764 
Januar 558, 663 
December... 556,636 
November... 641,456 
October... 670,531 
September... 625,157 
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AGRICULTURAL APPLIANCES. 


755. 8. Szekely and E. Koracs, Budapest, Hun- 
gary. O yay | Casein. Jan 11, 1901.—In order to 
separate milk or milk derivatives containing casein into casein 
and whey, the milk previously warmed is poured into a vessel 
having strong walls, and capable of being hermetically closed and 
of withstanding pressure. The vessel is then closed, and car- 
bonic acid is allowed to flow into it through a valve, perhaps, 
from a bottle or vessel containing liquid carbonic acid, until the 
indication of a manometer attached to the pressure vessel shows 
a pressure of 15 to 30 atmospheres. The milk in the pressure 
vessel is thoroughly ‘‘ scrubbed ” with the carbonic acid, and the 
casein which has become separated out is filtered off from the 
whey. The greater part of the carbonic acid escapes when the 
pressure is released, and the remainder may be driven off by 
agitation or heating. (Accepted February 27, 1901.) 


ELECTRICAL APPARATUS. 


$949. R. F. Co , Harrogate, and R. J. Collard, 
Canterbury. Speed Indicator. March 1, 1900.—To indi- 
cate speed a shunt-wound dynamo is geared with a rotating ob- 
ect, and is provided with a current meterto measure its output. 

he dial of the meter is graduated in its scale so as to indicate 
directly in revolutions per minute or miles per hour. The whole 
apparatus may be enclosed in a weather-proof case which can 
also be made to screen external magnetism, (Accepted March 6, 
1901.) 


5053. A. Mallock, London. Speed Indicator. 
[4 Figs.] March 16, 1900.—This invention relates to apparatus for 
indicating the rate at which a shaft is rotating. For this purpose, 
from the revolving part, the speed of which is to be measured, 
there is driven a magneto-electric machine producing alternating 
currents of electricity, the frequency of the alternations being 
proportional to the speed. The current is sent through the coil 
of an electromagnet having a soft iron core, and before whose 
poles are arranged a number of steel springlike armatures, each 
spring being free to vibrate independently of the others. The 
springs are made of differing thickness or length, or have differ- 
ently weighted loads, in order that their natural vibrational 
periods may vary by regular gradations between the longest and 


Fig. 2. 

























































































k 


the shortest period of the alternating current, as determined by 
the least and greatest speed of rotation to be indicated. When 
an alternating current of a period at either extremity of or 
between these limits passes through the magnet coil the particular 
spring whose natural vibrational period corresponds, or very 
nearly corresponds, to that of the rate of alternation, executes 
larger vibrations than the others. The springs are preferably so 
arranged that their free ends are presented on a graduated dial, 
and each free end may be coloured or otherwise marked so as to 
make its vibration conspicuous. The divisions of the dial are 
marked so that the number opposite to the spring, which is seen 
vibrating, gives the speed of the rotating part in the number of 
revolutions per minute, miles per hour, or the like. (Accepted 
February 20, 1901.) 





GUNS AND EXPLOSIVES. 


7969. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Charge hing ee April 30, 1900.—This invention 
is intended to combine the advantages of two kinds of cartridge 
Ag, v.¢., the strength of a cartridge made of a woven fabric 
(silk or the like), and the complete combustibility of a bag made 
of a film of smokeless powder. For this purpose, and according 
to this invention, a fabric, the threads of which are com of 
smokeless powder, is used for yon ope ype of the cartridge bag. 
= new cartridge bag burns easily and completely, and acts at 
1 901 td time as a propelling agent. (Accepted February 20, 


7968. A, Reichwald, London. (F. Krupp, Essen, Ger- 

° - om ? 
fllig Recoil Brakes. [2 Figs.) April 30,1900.—Hydraulic 
\ ing-up pumps which are used to enable loss of liquid through 
leakage to be made up are preferably so arranged that the pump 
Sccupies but little space, is completely protected from flying 


always ready for use. —s to this invention, and in order 
to attain these objects, one of the cylinder covers on the brake is 
formed as a liquid reservoir to contain the brake liquid for re- 
plenishing the brake cylinder, and the filling-up pump is built 
into this reservoir. Either a cylinder cover of the running out 
cylinder, or of the brake cylinder, can be used for this purpose, 
and the pump barrel may abut against the inner side of such 
— cover. The piston-rod of the a es outwardly 

rough a hole in the cylinder cover, and, being provided at its 
projecting end with a handle, is connected to the cylinder cover 
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7968. 


by a screw thread when not in use. The pump barrel is located 
in the interior of the reservoir or receptacle, which is closely 
attached to the cylinder cover, and is intended to receive a supply 
of liquid. The bottom of the receptacle, turned away from the 
cylinder cover, is sufficiently thick to form a valve chamber for 
the filling-up pump. The space under the suction valve is in com- 
munication with the supply reservoir, the space between the 
suction and delivery valves, with the =e barrel (which is 
attached to the bottom of the reservoir); and the space above the 
delivery valve with the cylinder ; to the cover of which the 
whole apparatus is applied. (Accepted February 20, 1901.) 


8462. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Time Fuses. {1 Fig.) May 8, 1900.—This invention 
relates to that type of time fuse which has an easily rotatable 
composition circle or ring, and the object of the invention is to 
prevent the possibility of the shell prematurely bursting, by acci- 
dental movement of the composition ring, after firing. According 
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to this invention the spindle carrying ‘the composition ring is 
caused to become jammed at the moment of firing by means of 
‘vig inertie.” This jamming may be produced, for example, by 
hollowing out the spindle carrying the composition ring, and 
by causing the closing nut screwed on the spindle to bear 
against the composition circle with an annular lip. (Accepted 
February 20, 1901.) 


7970. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Pawls or Catches. [3 Figs.) April 30, 1900.—The 
epring catches at present employed in conveyor mechanisms, such 
for example, as in ammunition hoists for war vessels or armoured 
turrets, and also as used in feeding devices and the like, are most 
commonly maintained in operative position by their own weight, 
or by the aid of weights or springs, and it may happen that they 
accidentally become forced or held back and therefore inopera- 
tive. The non-operation of such. devices may not only be produc- 
tive of irregularities in driving, but can easily, in the case of 
feeding devices, cause serious accident ‘Oo OV these 
defects and disadvantages, according to this invention, the catch 
is automatically locked in operative position by the action of the 
working fluid. To this end the catch is composed, for example, 
of two connected movable portions capable of limited relative 





| Fig. 1. 
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motion. The lower portion is free to swing in the usual way on 
its bearing in the casing, and the me gag rocks upon a pin in 
the lower part, its motion being limited. The head-piece is pro- 
vided with lugs which enter corresponding recesses in the casing 


vo) 


of the catch. A spring pressing at one end against the casing of 


the catch and at its other end against a projection on the head- 
piece tends to hold this latter in a position in Which the lugs do 
not enter the recesses. Simultaneously this spring tends to force 
the whole catch into the operative position. So soon as the 
working pressure acts upon the catch the head-piece is rocked 
against the pressure of the spring into such position relative to 
the lower part, that the lugs enter the recesses in the casing and 
thereby lock the whole catch in operative position. When the 


working pressure ceases the spring rocks the head-piece into its 


original position and releases the lugs. (Accepted February 20, 
1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
22,636. C. E. Dawson, C losion En- 


hiswick. Exp 
gines. [7 pn November 13, 1899.—This invention provides 
a ber o 





impr ts applicable to motor car explosion 
engines burning ordinary paraffin oil, The vaporiser is exhaust 
heated, and to prevent it from becoming overheated the section 
of the metallic heat conductor uniting the vaporiser to the ex- 
haust box is carefully determined with a view to maintaining the 


degree of heat, it is stated, being sufficient to completely vaporise 
the oil without incurring an ~— of destructive di: ion 
with the consequent production of tar. Oil is admitted to the 
vaporiser by means of a diaphragm and ball valve actuated by 


Fig. 

















suction from the engine cylinder at the beginning of the out- 
stroke. A diaphragm pump, a governor, a modified form of ex- 
haust cam, and a combined exhaust and inlet valve are pro- 
vided. (Accepted February 20, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 

3632. W. Johnson, Drype ol, Hull. Red Lead 
Applying Tool. (2 Figs.) February 24, 1900.—This is a 
screw plunger squirt, with a loose or swivelled leather packed 


gq. 1. Fig. r. 
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pa, the passage of the externally screwed nozzle being controlled 
y a through-way tap. The chief use of the tool is to grout lead 
oxide paste into the space between a boiler shell and any patches 
which may be riveted upon it. (Accepted February 20, 1901.) 


5670. N. Tailby. Birmingham. es, [3 
Figs.) March 27, 1900.—In saw-benches for cutting and ripping 
deals and battens, and for other general purposes, a difficulty is 
experienced in the automatic feeding of a short length of material 
on to the saw, due to the lateral deflection or spring of the rear 
end or extremity of the piece immediately on its passing clear of 
the feed rolls. The object of this invention is to provide means 
for maintaining the rear end of the deal, batten, or the like, as it 
travels between the feed-rolls and the saw, in close contact with 
the fence, in order to prevent the aforesaid deflection ao 
In the application of this invention to a saw-bench fitted with 
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—— a 








feed mechanism, such as is described in patent specification 
No, 24,807 of 1896, there is mounted upon the feed-roll spindle a boss 
or bracket having an eye or aperture formed through it for the 
reception of an adjustable horizontal arm. Through one end of 
the said arm is an eye or aperture adapted to receive an adjust- 
able vertical rod carrying a loose roller at its lower end, and to 
the upper end of the said rod is connected a weighted chain or 
pe ve or a spring attachment, arranged to draw or press the loose 
roller with sufficient force against the timber passing on to the 
saw to main the rear end of it, after passing clear of the feed 
i901) in close contact with the fence. (Accepted February 20, 
901. 


MINING, METALLURGY, AND METAL 
WORKING. 


4896. T. Kel gana ham. Direct Production of 
Iron and Steel. March 15, 1901.—Iron and steel ~~ Remy 
le ore is 


to this invention, reduced directly from the ore. 








fragments, 


and is at the same time easily accessible, simple, and 


vaporiser at about the temperature of boiling water, such a 





in 
walked with carbonaceous matter and submitted to heat in a basic 
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lined open-hearth furnace in the presence of a bath of molten 

metal, some of which can be drawn off from time to time. When 

making steel from pig iron fairly high in phosphorus, additions 

of oxide and carbon are made to the bath in order to prevent the 

a ‘'e passing off before the phosphorus. (Accepted March 
, 1901. 


PUMPS. 


2834. J. B. Hilliard, Glasgow. Air Pump. [1 Fig.) 
February 13, 1900.—In this pumping apparatus for corrosive 
gases, one or more (J tubes, having water or other liquid in their 
bends may be interposed between the pump piston cylinder and 
the glaes or other tube and valve system through which the 








corrosive gas passes. The invention is described in reference to 
an apparatus in which oxygen gas from a holder is fed to and 
circulated through alcoholic liquid contained in a tube shown in 
the drawing as extending beneath the remainder of the apparatus. 
(Accepted February 20, 1901.) 


RAILWAYS AND TRAMWAYS. 
3018. B. J. Knapp. St. Paul, Ma., U.S.A. Journal 


gs. (2 Figs.) February 15, 1900.—This top brass for 
railway rolling stock bearings has a long oil well in its upper 
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ted by a h 





surface, the well being of holes, which 
may be tangentially arranged, with the bearing surface below, 
when there are small grooves by means of which the oil is finally 
distributed on the shaft. (Accepted February 20, 1001.) 


SHIPS AND NAUTICAL APPLIANCES. 


6549. T. A. B. Carver, Glasgow. A . 
April 7, 1900.—In an acoustic sounder for vessels for the mea- 
surement of the time interval which elapses between the produc- 
tion of a sound on the vessel and the perception of the echo of that 
sound returning from the water bottom, there is employed achrono- 
scope having its tracer « ted to the tymp ofa teleph 
receiver which is electrically connected with a transmitter sub 
—— just below the surface of the water, near which is an 
appliance by which a sharp sound can be produced. The drum 
of the chronoscope being made to revolve by clockwork or other- 
wise at a known speed, the tracer on the occurrence of the sound 
makes a mark, and when the echo sound returns from the bottom 
it makes another mark at an angular distance from the former 
proportional to the time occupied by the sound in travelling from 
the surface to the bottom and back to the surface. e mea- 
surement of depth may be read directly from the drum of the 
chronoscope, which can be graduated for that purpose. (Accepted 
March 6, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6954. Richardson, and W. D. Wansbrough, 
Lincoln. Stay Boiler Crown Plates. [2 Fis.) 
April 12, 1900.—According to this invention the firebox is stayed 
by crossbars of atively short length and of great strength 
supported at each end by angle v= riveted to the sides of the 
boiler shell, stay bolts being carried from) these crossbars to the 
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roof of the firebox. It is stated that with this method of construc- 
tion there is no limit to the length of the firebox, nor is any in- 
crease needed in the size or strength of the staybars, there being 
also the additional advantage that the upper surface of the fire. 
box is kept free from heavy attachments, and can therefore be 
cleaned more readily. (Accepted February 20, 1901.) 


TEXTILE MACHINERY. 


20,824. E. Brierley, Rochdale, Lancs. Loom Weft 
Forks. [3 Figs.) November 19, 1900.—To enable the legs or 


prongs of weft forks for looms to be made of uniform pattern and 





perfectly true, so that the fork may balance properly in its holder, 
and not injuriously affect the material passing over, according to 
this invention the tang end of the fork has a projection or pro- 
jections extending from the opposite side of the boss through 
which passes the pin that supports the fork in the holder. Holes 





are drilled longitudinally in the projections to take the legs 
which are soldered or otherwise made secure in them, and these 
holes are all drilled of uniform size, the legs being formed of 
round wire of uniform gauge, which thereby insures an equal 
weight in each weft fork, and that all the legs are true and 
smooth. (Accepted February 20, 1901.) 


3072. F. P. Middleton, Adlington, Lancs. Me- 
tallic Weaving Card 8. (2 Figs). February 16, 1900. 
—In metallic weaving card chains of the kind in which the cards 
have hitherto been connected by rings retained in place by means 
of small indiarubber bands, according to this invention for the india- 
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sora. 
rubber bands there are substituted small flat double springs which 
pass through the nearest holes of the card, and can be slid down 
so asto admit of the insertion of the rings and card and then be 
pushed into position again, closing the apertures, and securing 
the ringsin place. (Accepted February 20, 1901.) 


3416. H. W. Keerns, Manchester. Cotton Yarns 
and Fabrics. February 21, 1900.—In the production of a 
bright silky lustre on cotton yarns or fabrics by the process of 
mercerisation under tension, it is stated that it has hitherto 
been the custom to select such yarns or fabrics only as have been 
made from Egyptian or Sea Island cotton, which class of cotton 
is very costly. According to this invention, to render American 
or other ordinary or cheap cottons equally as good for the pur- 
pose in view, instead of carding them only in the usual manner, 
they are both combed and either gased or otherwise singed before 
spinning. (Accepted February 20, 1901.) 


MISCELLANEOUS, 


21,029. British Thomson-Houston Company. 
Limited. (D. Haskins, Newton, Mass., U.S.A.) speed 
Indicators. {1 Fig.) November 21, 1900.—This s indi- 
cator comprises a magnet, rotary means for diminishing magnetic 
flux in one part of its field, and in proportion to the speed of rota- 
tion thereof, and means for indicating flux increase in some 
other portion of the field. The device illustrated and described 
comprises a magnet having two polar gaps in one of which a Fou- 














cault disc can be rotated by means of a flexible coupling. The 
Foucault currents generated in the disc by their magnetic reac- 
tance cause the flux to increase in the other gap in which is an 
armature attached to an indicating pointer and so dis under 
the influence of a coiled spring that it is capable of movement 
with alterations of magnetic flux in the polar gap in which it is 
situated. Contributory devices are provided. (Accepted February 
20, 1901.) 

567. G. A. Atkins, Cheriton, Kent. Ladder Clamp. 
(2 Figs.) January 9, 1901.—Clamps, according to this inven- 
tion, clasp round the side of a ladder and cramp upon the gutter 











edge, and are intended to be used for the purpose of prevent- 
— ladder from slipping sideways. (Accepted Pebreary 20, 
1901. 


6223. E.G. Scott, London. Tubular Vacuum and 
other Pans. (3 Fiys.] April 3, 1900.—In tubular vacuum or 





other pans, and in order to prevent solid matters which may be 
deposited in the course of evaporation from becoming incrusted 


upon the surface of the tubes, the steam is caused to pass through 
the insides of the tubes, the liquor to be evaporated being outside 
the said tubes, which are advantageously held in a tubeplate at 
each end of the pan in the ordinary way. Bet the tube. 
plates and working upon the tubes is a plate having holes in it, 









through which the tubes are passed, the said holes being of such 
a size that they just clear the surface of the tubes. Means are 

rovided for drawing this plate along the tubes continuously or 
intermittently as the nature of the work requires, and in this way 
deposits are removed before they can become too h»rd for ready 
detachment. (Accepted February 20, 1901.) 


3094, W. Spencer, Lothersdale, Keighley. Lime 
Kilns. [6 Figs.) February 16, 1900.—In lime kilus of the kind in 
which there are two or more cavities or chambers, with constricted 
intervening passages and openings for the feeding of fuel at two 
levels, and for the purpose of admitting air direct to the higher level 
with the object of effecting economy in fuel and to prevent the 





issuing of smoke ; according to this invention there are provided 
within the inner wall of the kiln a series of vertical flues which 
lead from an annular cavity somewhat surrounding the lower part 
of the kiln, and common to the whole series of flues, to a zone 
above, where they converge to form a smaller number of flues 
leading into the kiln at the higher fuel level. (Accepted Feb- 
ruary 20, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





BaLpwin Locomotives. — The Baldwin Locomotive 
Works built 110 engines in January, and all departments 
of the works are being run at their utmost capacity. Nume- 
rous orders have been booked, and a good business year 18 
considered to be assured. The foreign demand for Bald- 
win locomotives is, however, somewhat inactive. Among 
recent orders received is one for 47 engines for the 
Chicago, Milwaukee, and St. Paul Railroad. Nine of 
these engines are to be of the Atlantic passenger type, 
four of the heavy consolidated passenger type, and thirty- 
four of the ten-wheeled freight type. An order has also 
been received from the Baltimore and Ohio Railroad for 
thirty-five ten-wheeled freight engines of the Vauclain 
type, and another from the same company for twenty 
consolidated engines, similar to others ordered earlier in 
the year. The company is about to despatch six eight- 
wheeled coupled freight os aoe to a large mining com- 

ny in Spain. The number of engines built by the 
Baldwin Works last year was 1217; the number exported 
to foreign countries was 363. 
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BERRY’S PATENT Ingot Cranes, 
° Centre Cranes, 
Hydraulic ray 
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6 
Working Valves. | ™¢ 
g ° Cranes, 
ith dininccindbcaip uaabeiaas Bloom Shears, 
HE especial attention of all USERS OF HYDRAULIC MACHINERY Billet Shears, 
is directed to our Patent Working and Stop Valves. WheelPre ag 
As users and manufacturers of Hydraulic Machinery in great variety 88 ’ 
OURSELVES, we are in a position to speak with authority on the QUALITIES Spoke Bending 
OF THE VALVE we are submitting to your notice, and we here, without Machin 
hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 88, 
Valve YET PRODUCED. 




















52 ENGINEERING. [APRIL 19, 1901, 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “HNDHAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 







































Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 
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HYDRAULIC FORGING PRESS. 
CONSTRUCTED BY MESSRS. BREUER, SCHUMACHER, AND CO., KALK, GERMANY, 
(For Description, see Page 501.) 
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ALTERNATING-CURRENT SYSTEMS. 


By H. S. Meyer, A.M.A.I.E.E., Rugby. 
(Concluded from page 432.) 

ArreR having decided upon the frequency and 
the system to be adopted, the designing or con- 
sulting engineer has, for the next point, to carefully 
consider the choice of apparatus to be used. In the 
first place, take the three principal classes of 
generators. 

First.—Generators with revolving armature. 
These are frequently found in the States especially 
in smaller sizes, mostly using a rectifying com- 
mutator to effect compounding. They can be 
constructed cheaper for the same armature diameter, 
and may possess a somewhat higher efliciency due 
to the shorter magnetic circuit subjected to hyste- 
retic loss, but this is rather a doubtful point ; they 
are only suitable for medium voltages, as with high 
voltages difficulties arise in insulating the collector 
rings, and with low voltages in collecting the large 
currents. 

Second.—Generators with revolving fields. Nowa- 
days, this type is used almost exclusively both on 
the Continent and in the States. American prac- 
tice generally adopts a separate flywheel for such 
machines, whereas on the Continent the so-called 
flywheel alternator finds favour, a type in which 
the revolving element of the alternator has. suffi- 
cient flywheel effect to balance the variations in 
angular velocity. Both have the advantage of a 
stationary armature permitting a better insulation 
of the winding for high voltages, and doing away 
with high potential collector rings; in addition to 
these advantages the revolving field acting like a 
fan, forces air outwardly through the openings be- 
tween the armature. Experience shows that twice 
the energy can be dissipated for the same heating, 
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or, in other words, assuming a rise per watt per 
square inch of 40 deg. Cent. for revolving field 
machines, 80 deg. Cent. per watt per square inch 


must be taken for machines of the revolving arma- | a 


ture type. 

The alternator with a separate flywheel, as 
mostly used in the States, will give a cheaper gene- 
rator, the diameter of the armature being simply 
controlled by electrical and magnetic requirements, 
but generally Continental practice is to be pre- 
ferred, and when considering the complete arrange- 
ment it may not be more expensive either. It 
surely means a machine with long pole pitch and 
low magnetic leakage, besides reducing the length 
of the engine shaft, so decreasing the shaft deflec- 
tion which varies with the cube of the distance be- 
tween journals. Furthermore, the strain on the 
shaft in the event of a short circuit will be less 
than if a separate flywheel is used, the latter tend- 
ing to keep up the speed which the big load tries 
to pull down. 

A special kind of the latter type of alternator 
with outside revolving poles was exhibited by: the 
Rieter Company, of Switzerland, at the Paris Ex- 
hibition last year., The advantage of such a con-. 
struction is a mechanical one, as the centrifugal 
force will tend to keep the pole-pieces in place 
against the rim of the revolving element, and at 
the same time counteract the magnetic pull ; the 
flywheel effect for the same diameter of armature 
will be greater, and the machine as a whole smaller 
and cheaper than machines with inside revolving 
oles. 

7 Third.—Generators of the inductor type are 
manufactured both in the States and on the Conti- 
nent. In spite of some good features the use of 
this type of machine is very limited, and cannot be 
advocated. The advantages claimed are: No re- 


volving contacts, the armature and field winding 
being both stationary, and the utmost simplicity in 
construction. These granted, there remain serious 
objections to this type. In the first place, only 
one-half of the armature winding is in an active 
field at’ any instant and to obtain a given electro- 
motive force, either the armature winding, or the 
total flux, must be doubled. Even if the magnetic 
densities are carried to the maximum limit, the 
amount of magnetic material required is always 
greater than for machines of the revolving field or 
armature type. Furthermore, the air gap has to 
be kept very small to avoid excessive leakage due 
to the high densities : this, combining with the high 
armature reaction which commercial considerations 
demand, gives the machine a poor regulation on any 
inductive load, though the drop in voltage at 
non-inductive loads might be small. As general 
designing features for all three types I should 
recommend : 

1, As many slots per pole per phase as possible 
since a multi-tooth armature tends to produce a 
nearer approximation to a sine wave electromotive 
force, which is generally to be preferred for trans- 
mission work, especially where concentric cables 
are used as avoiding troubles due to resonance, 
also a subdivision of the armature coils will decrease 
the self-induction, thus reducing the voltage drop 
from no load to full load. In America I found 
mostly six and eight slots per pole :for three and 
two phase machines, while Continental designers 
go still higher. 

2. For the same reason of producing a favourable 
— shape the poles should be chamfered at the 
edges. ese 

3. The armature reaction should be moderate so 
as to obtain a fair regulation, that is the rise in 
voltage from full load to no load, with constant 
field excitation. It is not desirable that this be 
obtained by saturation if an inductive load is to 
be expected, as otherwise the excitation gets ex- 
cessive. Too close a regulation should ‘not be 
asked for, as this can only be obtained by a dis- 
proportionate increase in the cost of the machine, 
and at a sacrifice in efficiency. The regulation 
generally used is from 6:to 10 per cent. at non- 
inductive loads, but for very large plants even 
lower regulation might be allowable, as for instance 
at the well-known Niagara generators, which have 
a regulation as low as from 15 to 20 per cent. on a 
non-inductive load. 

Next to generators we take the type of motors to 
be installed. Here we only consider motors adapt- 
able to polyphase installation. The choice lies be- 
tween synchronous and asynchronous, mostly called 
induction motors. The latter type is generally 
preferred in the States and on the Continent, and 
only recently synchronous motors have been more 
recognised. » 

The advantages of the polyphase induction motor 


re : 
1. Possibility of starting under heavy load, an 
absolute necessity in many cases. 

2. The primary circuit has a double purpose fur- 
nishing both the exciting and load current, thereby 
doing away with the necessity of a special direct 
current exciting source. 

3. Great simplicity in mechanical construction, 
more particularly. in the revolving parts where 
often, by the use of a squirrel cage winding, all 
current collecting devices are avoided. 

4, The voltage of the rotor. can be made very 
low, thus simplifying insulation. . tt od 

5. The motor can. be readily worked at variable 
speeds. The speed control can be accomplished in 
three different ways. 

(a) Rheostatic control in the secondary member. 

(b) Varying the impressed voltage. 

(c) Altering the number of poles. 

The first method has the decided advantage of 
being the cheapest and easiest’ to manipulate ; the 
rheostat has only to be built to withstand the low 
potential of the secondary circuit. 

Method (b) necessitates the use of a transformer 
or compensator with variable ratio, and‘is very in- 
efficient at lower speeds, and can only be used under 
certain conditions. 

Method (c) is mechanically the most complicated, 
but where only $ and } speed is required, it may 
be efficiently used. 

Fig. 11, next page, shows the arrangement of a 
changeable pole motor. Winding ais permanently: 
connected to main supply, while the indepen- 





dent winding 6, by means of the reversing switch ' 
C, can be so connected to AB as to make 
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the current flow either in the same or the opposite 
direction to that in winding a. In the first case, 
the lines of force in the motor are represented by 
the dotted lines giving two poles N and S. In 
the second case, the lines of force are represented 
by the broken lines giving four poles n s, n! s!. 
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The great disadvantage in all induction motors 
is the phase displacement between electromotive 
force and current produced by the self-excitation 
and self-induction, and its reaction on the circuit. 
By careful design it might be kept within reason- 
able limits, which would give a power factor from 
85 to 92 per cent. for normal load. The designer 
is at liberty to vary the power factor within these 
limits, but higher values can only be obtained by 
taking smaller air gaps, which means a more risky 
mechanical construction, or by taking more con- 
ductors per slot, thus increasing the cost of machine 
and decreasing the efficiency, starting torque, and 
overload capacity. The phase displacement gets 
particularly inconvenient in systems with inter- 
mittent service—i.e., where motors, especially of 
the squirrel-cage type, have to start frequently 
under heavy loads, so necessitating large mag- 
netising currents, and also where the motors have 
to run a greater part of the time at light loads. 
In both cases the power factors are considerably 
less than given for full load, say between 60 and 
80 per cent., therefore loading up the system 
with large wattless currents, which on their part 
react on the generator regulation by pulling down 
the voltage which decreases the starting torque and 
overload capacity of the motors as the square of 
the drop in voltage. A higher power factor means 
in most cases a lower efficiency, so that in judging 
a motor the product of both should be taken into 
consideration. This is called the apparent efficiency, 
andin well designed motors lies between 70 and 80 
per cent. at full load, and 58 to 70 per cent. at 
half load. 

The synchronous motor shows entirely different 
qualities, any power factor being obtained by 
varying the field excitation. This feature gives to 
the synchronous motor a particular value in 
modern power transmission, as it might be used as 
a compensator for lagging currents produced by 
induction motors running on the same system. 
The other characteristic qualities of this type of 
motor, as compared with induction motors, are : 

1. Constant speed, i.e., no slip with increased 


load. 

2. Higher efficiency at light loads and with 
slower speeds. 

3. Greater overload capacity from three to four 
times normal load. Induction motors built for 
such a capacity would be very uneconomical due 
to the poor apparent efticiency. 

The synchronous motor is inferior regarding 
starting torque. They can only be built to 
start light, or with a small load, but in so doing 
draw a large wattless current from the line. To 
avoid disturbances in the system from such large 
currents, reactance coils, or compensators, should 
be used. Rotary converters, which are essentially 
synchronous motors, should, wherever feasible, be 
run up from the direct-current side. 

To increase the natural starting tendency of 
synchronous motors they should be built of the re- 
volving field type with long pole arc and high arma- 
ture ampere-turns. Tests made on various syn- 
chronous motors of American make have shown 
that, built according to the above given data, they 
will start without load, taking not more than 60 per 
cent. of rated volt-amperes ; at the same time it 
was seen that, with high armature ampere-turns, 
the voltage induced at starting was higher, and 
therefore less current was taken for given volt 


The starting torque in synchronous motors is due 
to inductive effects and can be caused by either 
hysteretic currents in machines with laminated 

oles, or eddy currents when solid poles are used. 
To increase this latter effect they frequently use in 
the States heavy copper flanges to hold the field 
spools in place, which at the same time act as a 
secondary to the armature winding, producing at 
starting the same conditions as in an induction 
motor. The direct-current excitation is not switched 
on until synchronous speed is reached ; the field 
being split up at starting to avoid high voltages 
being induced. 

In all synchronous apparatus the field excitation, 
as before mentioned, governs the counter electro- 
motive force ; if this latter be smaller than the im- 
pressed electromotive force, the motor takes a 
lagging current, and if larger a leading current. 
The amount of over-excitation necessary to com- 
pensate for a certain lagging current can be readily 
calculated (see Electrical World and Engineer, 
January 13, 1900, page 60, E. J. Berg, ‘*‘ Com- 
pensation of Line Drop in Alternating Current 
Circuits”). It might roughly be stated that 
if a synchronous motor be over-excited so as to 
take a leading current 5, 10, or 15 per cent. 
greater than its normal load current, it is capable 
of compensating for a lagging current of 32, 46, or 
57 per cent. as great as the normal load current ; or, 
in other words, if any system has a fully-loaded 
synchronous motor built to withstand without 
undue heating 15 per cent. more than normal load 
current, wattless currents up to 57 per cent. of its 
normal full-load current can be equalised. The 
synchronous motor will automatically bring about 
this effect within certain limits, since as the counter 
electromotive force stays the same with constant 
excitation, the machine takes more leading currents 
as the voltage drops, or, what is the same, with in- 
creased load on the system. By adding reactance, 
this compensating effect can be increased up to a 
certain limit. If synchronous and asynchronous 
motors are worked on the same system, another 
advantage is gained by being able to keep the power 
factor almost constant with varying loads, as the 
synchronous motor, which has, say, a power factor 
of 100 per cent. for full load, will take at light 
load a leading current, while the asynchronous 
motor takes a lagging current. It is, therefore, to 
be strongly recommended to always try to run 
synchronous and asynchronous motors together ; 
by so doing the power factor of the system can 
readily be kept between 90 and 100 per cent., and 
at the same time the energy wasted in the con- 
ductors is reduced, and the economy of the system 
greatly improved. 

As an example of the principles set forth above, 
I might take the power distribution system at 
Butte, Montana. Here synchronous motors have 
been installed with good judgment on lines on 
which induction motors are running, so that, up 
to the present, a power factor of from 87 to 90 
per cent. is obtained, which in time will be raised 
still higher as further synchronous motors are to be 
installed. If induction motors alone were used on 
the above system, the average power factor would 
surely not be higher than from 75 to 80 per cent. 
In such cases the induction motor itself ought to be 
made to run at a high power factor at all loads, 
without, of course, decreasing its starting torque, 
or overload capacity; this can only be accomplished 
by regulation of the impressed voltage—-that is, as 
the load drops the voltage should be decreased so 
as to keep the magnetising current always propor- 
tional to the load, and therefore the power factor 
almost constant. A device accomplishing this 
automatically has been designed and patented by 
the author, a description of which will be pub- 
lished in a later article. 

As much as it is to be recommended to instal syn- 
chronous motors, too many on one system may 
also lead to trouble, as this class of machine 
is very sensitive to impulses which may exist 
in the circuit, and magnifies them to such 
an extent that the system may be seriously 
disturbed. For instance, at the Niagara trans- 
mission this trouble of synchronous motors be- 
came very noticeable, and only ceased after in- 
stalling some large induction motors in the same 
system Furthermore, it should not be over- 
looked that in systems where synchronous and 
asynchronous motors are run together, resonance 
effects may occur which sometimes cause a con- 
siderable rise in voltage, and therefore precaution 


Although within the scope of this article, I do not 
propose to discuss in detail either the question of 
voltage; line construction, or switching apparatus, 
as all these depend very much on climatic and local 
conditions, but would briefly say that the highest 
voltage permissible should be used. Extreme 
limits are worked successfully in the States where 
transmission voltages of from 30,000 to 40,000 volts 
have been running for several years, and recently 
the Bay Counties Power Company, California, have 
erected a 140-mile transmission line, which will 
eventually be operated at even a pressure of 60,000 
volts. 

Overhead conductors are to be advocated where- 
ever allowable, as underground cables prove to be 
considerably more expensive and not more reliable 
for higher voltages. 

Oil quick break switches are generally recognised 
as being most adaptable for high potential work, 
and are operated in large plants—as, for instance, 
the Metropolitan and Manhattan railroads of New 
York—by compressed air, or electric motors in con- 
junction with powerful springs. 

Although the individual data given in this article 
are mostly not new, yet I hope the collection as a 
whole may prove of interest. 





ELECTRICAL WAVE TRANSMISSION. 
Proressor Purin, of Columbia University, New 
York, has recently laid before the faculty of the 
Johns Hopkins University, Baltimore, and the 
members of the Franklin Institute, Philadelphia, 
the results of his prolonged study of the wave phe- 
nomena which accompany the transmission of speech 
over long-distance air-lines and submarine cables. 

This difficult subject was carefully discussed a few 
years ago by Mr. Oliver Heaviside in the remark- 
able papers on ‘‘ Electromagnetic Theory,” which 
he contributed to the columns of our contemporary 
the Electrician. A close student of these heavy 
mathematical papers, as well as of Lord Rayleigh’s 
‘* Treatise on Sound,” Professor Pupin has worked 
at the subject, mathematically and experimentally, 
for the last six years, and has succeeded, as his 
published papers show, in making very solid con- 
tributions to both aspects of the subject. 

Beginning with the conditions that govern the 
formation of stationary waves in vibrating cords, 
he passed to their electrical analogue, and has 
shown in a very precise manner what the electrical 
engineer must do in order to construct an ideal line 
for all telephone purposes. 

When the fork in Fig. 1 (page 497) is set vibrating 
the motion imparted to the cord is wave-like. If 
the frictional resistances be negligibly small the re- 
flected waves returning from the fixed end will 
interfere with the direct ones from the prong and 
produce the stationary waves shown in Fig. 2; but 
if these'resistances have an appreciable value, there 
will necessarily be some degradation of energy, 
and the two systems of waves, the direct from the 
prong, and the reflected from the’ fixed point, will 
have unequal amplitudes. The interference will then 
be imperfect, and the resulting wave will be 
weakened and distorted, as shown in Fig. 3. 

It is easily seen that this attenuation of the wave 
will be diminished by increasing the mass of the 
cord, for a larger mass requires less velocity to 
carry a given quantity of energy, as follows from 
the expression E = 4 m v?; and smaller velocities 
imply smaller frictional losses. 

If we increase the mass of the cord by attaching, 
say, a lump of wax at its middle point, the result- 
ing waves will show that the wax acts as a point 
of reflection just as the fixed end does, but not so 
vigorously. It forms an obstacle to the transmis- 
sion of energy over the cord so that the efficiency 
of the system is lessened by its introduction. 

By subdividing the mass and distributing it at 
equal intervals along the cord, Figs. 4 and 5, the 
reflections become weaker and the efficiency is not 
so much impaired. By continuing the subdivision 
of the mass, however, a point is reached when any 
further fractionisation produces only an unim- 
portant increment of improvement. When this has 
been attained, the cord thus weighted vibrates very 
nearly like a uniform cord of the same total mass, 
tension, and frictional resistance. 

The problem of determining the behaviour of 
such a loaded cord in a resisting medium, and the 
distances at which the little masses must be dis- 
tributed, is a definite problem in analytical me- 
chanics which Professor Pupin has attacked with 








amperes, 


should be taken to avoid these. 


success. He finds that the intervals between two 
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consecutive loads must be considerably less than 
half the wave-length of the wave to be trans- 
mitted. 

Such a cord affords a good mechanical illustra- 
tion of a wave-conductor constructed so as to have 
high inductance. In both cases we have the same 
elements to deal with and the same kind of re- 
actions. In the flexible cord there are mass, ten- 
sional, and frictional reactions ; in the conductor, 
we have electro-kinetic. reactions, ohmic-resistance 
reactions, and capacity reactions. The resulting 
waves are subject to the same laws whether they 
occur ina stretched cord, in elastic fluid, or in an 
electrical conductor. 

While a wave is traversing a conductor, it mag- 
netises the surrounding space, /.e., fills it with whirls 
of magnetic lines. The medium thus becomes a 
storehouse of energy whose storage-power depends 
directly upon its capacity and inductance. The 
greater these constants of the line, the greater the 
amount of energy absorbed by the medium. We 
notice that Professor Pupin is very insistent on 
the fact that the energy is stored up and not dis- 
sipated. All the dissipation that does occur takes 
place in the line itself, and is due to its ohmic 
resistance. 

As this loss is C? R joules per second, it follows 
that whatever keeps down the current tends to 
lessen the loss. This precisely is the function of 


Fig.7. 


are found to be equally attenuated, so that the 
characteristics of the voice are remarkably well 
preserved. In such circumstances the circuit is 
distortionless, and has its maximum efficiency. 

For the purpose of studying the bearing of theory 
on practical working, Professor Pupin had an ex- 
perimental cable constructed in his laboratory, 
consisting of 250 sections. Each section was 
formed of strips of tinfoil, as shown in Fig. 6, 
pasted on both sides of sheets of paraffined paper, 
and of such width and length as to give the neces- 
rary resistance and capacity. The resistance per 
strip is approximately 9 ohms, and the capacity of 
the condenser thus formed .074 microfarad. Con- 
nected up in series, the sections formed a cable 
of uniformly distributed resistance and capacity. 
Fig. 7 shows a box in which 50 sections are enclosed 
representing 50 miles of the artificial cable. With 
five such groups forming a line of 250 miles, the 
transmission of speed was good up to 50 miles, fair 
up to 75, impracticable at 100, and impossible at all 
distances beyond 112 miles ; whereas by introducing 
the reactance coils shown in the figure, echeloned 
along the line at the rate of one per mile, the 
volume of sound received and the articulation were 
all that could be desired over the entire line of 250 
miles. 

The reactance coils contained no iron; they 


years ago, without any thought of the commercial 
aspect which it might develop. He followed it u 
tenaciously, despite the difficulties that he met wit 
on the theoretical, as well as the experimental, 
side. Fortunately, he learned in the school of 
Professor Woodward to wield heavy mathematics, 
and acquired manipulative skill in the laboratories 
of Columbia and Berlin. Thus equipped, he would 
have no haphazard work in his researches, no 
groping about in the dark, no trusting to luck as 
& means of discovery. Analysis preceded and 
experimentation followed. In this way he calcu- 
lated and measured his fundamental wave-lengths, 
obtained expressions for the attenuation factor, and 
determined the law governing the distribution of 
the reactance coils necessary to make the non- 
uniform cable act, for all practical purposes, as the 
equivalent corresponding uniform conductor. 

It was known before he began his researches 
that self-induction properly applied would accelerate 
the speed with which telegraphic signals could be 
sent over submarine cables. We had the papers 
of Heaviside, in which he strongly advocated wave 
conductors of high inductance ; and we had the 
vigorous appeals of Professor S. P. Thompson for 
the construction of cables ‘‘ with self-inductive 
artificial leaks of high resistance distributed all 
along its length to combat its distributive capacity ;” 








were formed by winding 580 turns of wire over a 
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4 








ISS 


x 


Wi 





ao | 
YE 


Vl dd 
Wb 

















By setting up an inverse electromotive 
force, it partially chokes the current without 
materially interfering with the transmission of a 


inductance. 


given quantity ofenergy. Energy has two factors : 
the current and the pressure. By raising the 
volts we may diminish the amperes in the same 
proportion without altering the watts transmitted 
over the line. Therefore by suitably increasing its 
inductance, the efficiency is raised just as effec- 
tively as it would be by increasing the conductivity 
of the line. 

But this is not all, for theory gives an expres- 
sion for the weakening of the wave, the diminu- 
tion in its amplitude, caused by the resistance of 
the conductor, and, according to this expres- 
sion, the attenuation increases with the frequency 
of reversals of the impressed electromotive force. 
In transmitting speech, waves having widely diffe- 
rent frequencies are sent over the line ; they corre- 
spond to the fundamental and harmonics of the 
speaker’s voice. It is indeed wonderful that these 
characteristics are so perfectly maintained in the 
case of the propagation of sound-waves through air, 
and it is no less wonderful to find the same charac- 
teristics preserved as long as they are in the elec- 
tric waves to which they give rise. But some de- 
formation does occur besides the loss of amplitude 
arising from resistance, inasmuch as the upper 
harmonics of the fundamental wave are more 
attenuated than the lower. The prejudicial effect 
on the articulation which reaches the receiver can 
be obviated, and the remedy is again found in in- 
ductance. With properly distributed reactance 


coils, there is but very little reflection of the waves 
back towards the transmitter, and all harmonics 
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wooden bobbin, then 
enfolding a sheet of 
cardboard over which 
580 other turns of simi- 
lar wire were wound in 
order to form the twin 
coil. The average inductance of such a coil was 
.030 henry, and the mutual induction was .028 
henry ; so that the effective reactance was .058 
henry. By means of plug keys, these coils could 
be thrown in or out of circuit. 

It was said above that Professor Pupin measured 
the length of the waves which he employed in these 
researches. The wave-length is twice the distance 
between two consecutive points of minimum current 
or minimum potential. The machine employed 
gave 600 periods per second, and the wave-length 
corresponding to that frequency was found by 
actual measurement to be 18.2 miles—calculation 
gave 18.1 miles. It follows from this that the velo- 
city with which the wave was propagated over the 
line was 

18.2 x 600 = 1.0920 miles per second. 


When the coils were thrown out, the wave-length 
was found to be 126 miles, corresponding to a velo- 
city of 75,600 miles per second. Whatever advan- 
tage there might be in this increase of velocity 
would be more than neutralised by the drawbacks 
already mentioned. 

The speed with which an electric impulse travels 
over a cable depends upon its three constants, 
resistance, inductance, and capacity, and conse- 
quently it may have any value from a few feet per 
second to the velocity of light in vacuo. 

The American Bell Telephone Company were not 
slow to see in Professor Pupin’s researches a remedy 
of easy and economic application for the troubles ex- 
perienced on their long-distance lines, nor were they 
slow in making tempting offers for the patent rights. 


each practically verified, before long distance air 
lines and ocean cables could be used for the suc- 
cessful transmission of the rapidly alternating 
currents corresponding to articulate speech. It is 
this complex problem that Professor Pupin has 
attacked, and everything indicates that he has 
attacked it with success. At any rate, the Bell 
Telephone Company thought so, as appears from 
their paying for the patent rights the extraordinary 
sum of 100,000/., together with an annual royalty 
of 35001. for seventeen years. There is not another 
instance in the whole history of science of a dis- 
covery being so handsomely remunerated. For the 
nonce, the utilitarian philosopher will have to 
admit that the apparently ‘‘ useless” toying with 
weighted cords in a physical laboratory has resulted 
in a discovery so useful that millionaire capitalists 
loosened their purse-strings at once and took out 
half a million dollars in token of their appreciation. 

That nothing succeeds like success has been 
verified once more in Professor Pupin ; for at the 
end of February, he was raised from the position of 
Adjunct Professor of Mechanics to the Professor- 
ship of Electro-Mechanics, founded by the trustees 
of Columbia for the purpose of recognising his 
merit. To this, they have just added the further 
distinction of appointing him their representative 
at the forthcoming jubilee celebration of the Uni- 
versity of Glasgow. It is, therefore, likely that we 
shall have the opportunity next June of hearing 
from the lips of Dr. Pupin a description of his im- 
portant researches on the transmission of electric 
waves over long conductors. The Physical Society, 
the Electrical Engineers, or the Royal Institution, 
will doubtless see to that, 








THE STEEL INDUSTRY IN JAPAN, 


Ar the present time, when the condition of the 
steel trade in this country is receiving so much 





Professor Pupin began this investigation six 








attention, in view of the competition from America 
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amounting at the ordinary water level to nearly 
2,000,000 gallons pér diem. Not only are the 
works in direct connection with the railway 
system of Japan, but they are so situated as to 
secure the shortest sea voyage to China; thus it 
will be possible to utilise the vast resources of that 
Empire for the supply of ore and other raw 
materials. Indeed, it may in a sense be said 
that for all practical purposes the works are as 
much in China as Japan, and we need not be sur- 
rised if they ultimately become one of the most 
important centres for iron and steel production 
in the world. They are divided into three prin- 
cipal departments, each of which is under the 
joint direction of one Japanese and one foreign 
chief engineer; exclusive of these departments 
are a central pumping station, an electric central 
station, repair shops, iron foundry, pattern and 
boiler-shops, smithy and chemical and mechanical 
laboratories. Everyone of these is provided with a 
complete outfit of all the necessary machinery and 
appliances of the most modern and efficient types 
of German manufacture. The three principal de- 
partments are the (1) pig iron, (2) steel, and (3) 
rolling mill. The first is fitted with coke-oven and 
blast-furnace plants ; the second has mixed Bessemer 
and open-hearth plants anda steel foundry ; and the 
third, roughing, rail mill, large, middle, and small 
bar mill, sheet mill, middle and large plate mill 
plant, there being altogether seven sub-divisions of 
the department. Nothing has been neglected in 
the provision of the appliances necessary in each 
of these departments. The total appropriation 
made by the Treasury for the whole is 14,500,000 
yen, of which 4,500,000 yen have already been 
expended. 

Speaking of the future, the Consul says: ‘‘ Pro- 
phecies are dangerous indulgences, and it would be 
rash now to attempt to predict as to what the future 
of this industry may be. Its progress must be 
slow, but in the end the Japanese generally manage, 
in industrial and commercial, no less than in 
military undertakings, to get where they desire; 
and it would not be contrary to what has already 
happened in other industries if this foundry proved 
the beginning of an industry on a large scale, 
which, fostered by the protestive legislation that 
Japanese Chambers of Commerce now lose no 
opportunity of urging on their Government may, 
10 or 20 years hence, be sufficient not only to 
supply all Japan’s own wants, but even to compete 
with the products of other countries. The sug- 
gestion that she could ever supply her own require- 
ments in calico yarns was once laughed at by foreign 
experts, who thought they knew Japan and her 
capabilities ; but now, not only have Bombay yarns 
long since been completely ousted from Japan, but 
Japanese spinnings to the value of nearly 3,000, 0001. 
were last year exported. So it may be with steel 
manufactures, ” 


LITERATURE. 


Engineering Chemistry. By THomas B. St1ttmMan, M.Sc, 
Ph. D. Easton, Pa.: The Chemical Publishing Com- 
pany, 1900. 503 pages large 8vo, with 132 illus- 
trations. [Price 4 50 dols.] 

ConstpERING that this Manual of Quantitative 

Chemical Analysis for the Use of Students, Chemists, 

and Engineers, is the second edition of a volume, 

the preface for the first edition of which was dated 

December, 1896, we cannot help saying that the first 

impression given is a little irritating. The author 

is professor of analytical chemistry in the Stevens 

Institute of Technology at Hoboken, New Jersey. 

The student, evidently supposed to possess a slight 

acquaintance with chemical laboratory practice, is 

asked to determine Iron in iron wire, Alumina in 
alum, Copper in its sulphate, Sulphur, Lead, once 
more Iron in iron ores by volumetric and other 
methods, and then to analyse Limestones, and, 
further, Coal and Coke; there is no allusion to 
heating power tests. The following divisions return 
to iron ores and blast-furnace slags. Next we come 
to water analysis under the headings Determination 
of Scale-forming Ingredients, Sanitary Analysis 
of Water, Filtration of Potable and of Boiler 

Water, Water for Locomotives, Feed - Water 

Heaters, and the Composition of Boiler Scale. 

We have obviously passed into the special courses 

of study which, as the preface states, the student 

may select after having performed the first eleven 
exercises. 

We proceed to the determination of the heating 











power of coal, and are introduced to calorimetry. 
That subject is dropped again to make room for 
chimney gas analysis and gas analysis in general, 
in that sequence, the heating value of combustible 
gases, producer gas, oil and natural gas, and we are 
then presented to two more calorimeters, those of 
Hartley and of Junker. Sections on practical 
photometry, liquid fuel, and the valuation of coal 
for the production of gas, apparently conclude 
this course. A few pages on asphalt follow in 
the latter half of the book. We cannot say that 
we discern much systematic arrangement for a 
course of study, suitable to the student’s ad- 
vancement. The author does not trouble to inform 
the reader that there is more to follow ; cross refe- 
rences, like ‘“‘ Consult page —,” are very rare, and 
each exercise or section, varying in length from 
one page to thirty and even fifty pages, is self- 
contained and independent of the others. If it 
were not for the very detailed Table of contents, 
and the comprehensive alphabetical index, we 
might feel inclined to let the volume rest on its 
shelf. 

We do not find fault with the subject-matter 
itself. It is all concise and clear, though we doubt, 
for instance, whether the instructions given for the 
electrolytic determination of nickel in iron will 
prevent the inexperienced from going wrong. There 
are references at the end of each section to the 
literature on the subject, published in various coun- 
tries. Among those references we find with satis- 
faction mention of Deeley and Archbutt’s Lubri- 
cation and Lubricants, of 1900. On the other 
hand, we have an abstract of an undated out-of- 
date paper by G. Gibbs on Car Lighting Systems, 
supplemented by exactly one reference on this 
matter, without the barest mention of acety- 
lene. Acetylene gas is not unknown as an illu- 
minant in the United States, to which Professor 
Stillman naturally pays particular attention. The 
name of this gas is twice mentioned in the index 
and really occurs in two Tables; that is all we 
can learn about it. This is surprising, since we 
have fifty pages on Oils used for Illumination and 
on the Technical Examination of Petroleum. 

We come back to our summary of the contents. 
The examination of lubricating oils is good ; that 
a further section later on deals with rape-seed 
and cotton-seed oils might have been men- 
tioned. But book-writing must be quick work 
nowadays. The Technological Chemistry of Iron 
also receives ample treatment; it comprises 
chapters on the Classification of Steel, by the 
Midvale Steel Company and by Mr. W. Kent; 
on the Calculation of Blast-Furnace Slag, the 
Chemistry of Blast-Furnaces, and Charging Blast- 
Furnaces. Several of these, and other sections, 
were contributed by experts to the first edition ; 
their names—Uehling, W. Kent, G. Henning, 
A. 8. Miller, and others—are stated in the pre- 
face, but not in their respective places. The 
Chemistry of Artificial and Natural Cements, 
Analysis and Physical Tests of Clay and Building 
Stones, Paper Testing,” the Analysis of Paints, 
and finally <a cemny also deserve mention. The 
volume concludes with Electrical Units, Energy 
Equivalents, and 18 pages of Miscellaneous Tables. 
The 500 pages of subject-matter are printed in 
good, clear type, and are illustrated by 132 figures. 
The proofs appear to have been carefully corrected ; 
we noticed only two mistakes, Thomson for 
Thomsen, and Ledeber for Ledeboer. 

The subject, engineering chemistry, is very 
wide, and it is difficult to say where to draw the 
line. Some sections, very properly incorporated, 
might have been dealt with more adequately. Thus, 
the sections on the Manufacture of Water Gas, 
which speaks exclusively of the Lowe and Wilkin- 
son processes; the 14 pages on the Manufacture 
of Oil Gas, which likewise confine themselves to 
two names, Pintsch and Keith; and the two or 
three pages on Natural Gas, are certainly dis- 
appointing ; and they concern important questions 
with which the out-of-the-way engineer or chemist 
is much more likely to be confronted than with 
specialities like paper testing. But we have, onthe 
whole, no doubt that Professor Stillman’s manual 
will continue to make friends. 

The Chemist's Pocket Manual. By Richarp K. Mzapks, 
B.S. Easton, Pa.: The Chemical Publishing Company, 
1900. 204 pages, with 16 Diagrams. [Price 2 dols. ] 

Ir it is difficult to assign due limits to the scope 








of engineering er it is still harder to say 
what a chemist’s pocket-book, compiled for the Use 














of Chemists, Assayers, Metallurgists, Manufac- 
turers, and Students, should contain. The authors 
of many chemical pocket-books embody a fair por- 
tion of mechanical tables in their compilations. Mr. 
Richard K. Meade, whois instructor in chemistry in 
Lafayette College, Easton, Pa., confines himself to 
seven pages on useful (mechanical) formule, elec- 
tric units, and unit equivalents for electric heat- 
ing. Why the latter should have been inserted is 
not clear, for even electrolytic analysis is scarcely 
mentioned. The main body of the book, apart from 
weights and measures, is exclusively devoted to 
chemical and physical matters, and that is, of 
course, sufficient in itself. A great deal of infor- 
mation is condensed into those 200 pages, and the 
book is not more bulky than an ordinary note- 
book, though paper and print leave nothing to be 
desired. 

The first part of the book—no division is made— 
is taken up by tables of all kinds, many very wel- 
come, ¢é.g., parts per million and grains per gallon, 
physical constants, notes on the determination of 
specific gravities, on calibrating and standardising, 
volumetric solutions, and manifold conversion 
tables and factors. In measures and weights we 
miss the customary symbols and abbreviations ; 
one is apt to forget the signification of the symbols 
of the apothecary weights. Attention is drawn to 
graphic methods for saving calculations, and the 
tables for changing degrees Fahrenheit into de- 
grees Centigrade are arranged on a peculiar plan, 
due probabiy to the author. The solubilities of 
the common salts of most metals are crowded on 
one page, with the aid of the symbols W, w, w,, 
A, I, signifying respectively easily, sparingly 
soluble in water, in acidified water; insoluble in 
water, but soluble in diluted acids A, and insoluble 
in either I. This page is fixed out of its proper 
place ; but we have a good table of contents and an 
alphabetical index. 

The second part may be said to open with a 
scheme for qualitative analysis; it proceeds to 
select methods of technical analysis concerning 
iron, blast-furnace slags, cements and limestones, 
coal and coke, various ores, alloys, water, lubricat- 
ing oils, soap, and fertilisers. Only one method 
can be explained in frequent instances. Literature 
references are added to each chapter. As in many 
other American publications, the spelling favours 
to a certain degree the Continental pronunciation. 
Thus, we read: Oxid, chlorin, sulfid, but sulfite 
to avoid confusion. The language is clear, and 
the volume offers as much useful information as may 
be expected from a book of its size. 


Trade Union Law and Cases. By Mr. Herman CouHEN, 
of the Inner Temple, Barrister-at-Law, and GEORGE 
Howe t, F.S.8., author of ‘‘The Conflicts of Capital 
and Labour,” &c. 250 London: Sweet and 
Maxwell, Limited. [Price 6s. net. ] 

Ir is sometimes said of a new publication that it 

‘supplies a want.” We can truthfully make this 

remark in praise of the little work which has 

resulted from the joint labours of Mr. Herman 

Cohen and Mr. George Howell. The lawyer has 

often looked in vain for a work upon trade unions 

which sets forth the statutes dealing with these 
bodies, and the cases which have arisen thereunder. 

The present work appears to give all the Trade 

Union and kindred Acts, and to make mention of 

all the important cases, not omitting the important 

decision in Linaker v. Pilcher, which was decided 

by Mr. Justice Mathew in February last. . 
The book presents one feature which distin- 

guishes it from the common run of legal text- 

books. We refer to the fact that it is written for 
the benefit of the workman, and that so far as 

Mr. Howell is concerned, it is an exposition of the 
rinciple laid down in the Preface that ‘‘ Labour 

- its rights as well as its duties ; and Capital has 

its duties as well as its rights.” While we do not 

look with favour upon any legal text-book which 
is to be read through glasses of some political colour, 
we feel confident that the authors in setting forth 
the law relating to trades unions have not entirely 
forgotten that employers also have rights which they 
are entitled to maintain. The true object of the 
book is thus explained in the publishers’ circular : 
‘* As most of the cases arise in connection with the 
local branches of trade unions, rather than with 
the executive or council, it is important that the 
branch officers shall have some knowledge as to 
what a man or men may or may not do, so as to be 
able to advise on emergency. With a book of this 
kind at hand for reference they would be able to 
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advise, and thereby often to avert disastrous liti- 
ation.” 

" The work consists of (a) an Introduction, in which 
Mr. Howell sets forth his views upon the law re- 
lating to trade unions ; (6) The Trade Union Acts, 
embellished with notes of cases furnished by the 
legal author ; and (c) Appendices of useful forms. 
It is in the first part of the work that the feelings 
of one who is in sympathy with the workmen are 
clearly evinced. The wholesome doctrine, so 
well known to lawyers, that contracts in restraint 
of trade are prima facie illegal, is described as 
‘¢‘ mischievous,” and it is lamented that it should 
ever have been allowed to affect the contract 
between master and servant. Were it clearly 
shown that restraint of trade through the medium 
of trades unions is entirely beneficial to the com- 
munity as a whole, we might agree with Mr. 
Howell ; but the methods adopted by some unions 
to enforce their “rights” would not seem to 
justify the entire abolition of this ancient principle 
of the common law. 

The most useful portion of the work is un- 
doubtedly that which is devoted to the statutes and 
to the cases which have been decided thereunder. 
All cases of importance, even those which hail 
from the Scotch and Irish Courts, are to be found 
in their proper places. Whenever sections of other 
statutes are referred to in the Trade Union Acts, the 
authors have wisely quoted such sections in full 
in the notes. 

Where it has been necessary to refer to a decided 
case in some detail, Mr. Cohen has not hesitated 
to quote long extracts from the judgments—a 
feature which greatly enhances the value of the 
book, for the rule that compendia sunt dispendia is 
too often applicable to a legal text-book. All the 
important cases, such as Lyons v. Wilkins, Allen v. 
Flood, Charnock v. Court, Walters v. Green, and 
Temperton v. Russell, are reported in such a way 
that they are not only capable of being easily under- 
stood by the layman, but are likely to prove valuable 
to the lawyer for accurate reference. A number of 
useful forms, a model general statement of the re- 
ceipts and expenditure, funds and effects of a trade 
union, and last, but not least, an excellent index, 
complete a work which we are persuaded will prove 
mest valuable to those for whom it was primarily 
designed. 





Surveying and Levelling Instruments, Theoretically and 
Practically Described. By Witu1AM Forp STaNn.ey. 
Third Edition. London and New York: E. and 
F. N. Spon. 

A THIRD edition of Mr. W. F. Stanley’s valuable 

work on surveying instruments has just been 

published. The second edition was very fully re- 
viewed in ENGINEERING, vol. li., page 456, and we 
have little to add to the favourable opinion then 
expressed. A number of new details are, however, 
described in the last issue, Mr. Stanley having 
taken further steps in reducing the multiplicity 
of parts so characteristic of the productions of the 
instrument-makers of a former day. In the first 
edition his plan of constructing a theodolite frame 
in one piece with the axis was described as an 
experiment ; but, apparently, it has been a suc- 
cessful one, for it now seems to be his standard 
design, having -been extended to every variety of 
the instrument. In the new volume a simplified 
level tube adjustment is described, consisting of 
five pieces only in place of the thirteen usually 
employed. Another novelty is an adjustable dia- 
phragm for subtense work intended to facilitate 
accurate surveying on this system, in cases in which 
the line of sight is considerably inclined to the hori- 
zontal, The intention is to work with the staff 
always vertical. In this case it can easily be 
shown that the intercept on the staff varies, though 
slightly, with the inclination to the horizontal of 
the line of sight. To allow for this, Mr. Stanley has 
made the diaphragm webs adjustable by means of 

a milled head and graduated scale. Setting the 

head on this scale to the proper graduation, ac- 

cording to the inclination of the sight line, the true 
distance of the staff is found by simply multiplying 
the intercept on the staff by a constant factor. 

Mr. Stanley, we note, states as his experience that 

most surveyors prefer to use an ordinary telescope 

for stadia work. Another important firm of instru- 
ment makers tell us that their experience is exactly 
the opposite, as for such work 90 per cent. of the 
instruments they supply have anallatic eyepieces. 

The preference is, of course, largely a matter of 

taste, the loss of light necessitated by the extra 


lenses in the anallatic instrument having to be 
balanced against the advantage of getting rid of 
the constant, which has otherwise to be added to 
every reading of distance. In one respect we 
think certain modifications are needed in Mr. 
Stanley’s work. ‘Thus great emphasis is laid on 
the necessity of very accurate work in the construc- 
tion of tangent screws, and with the old rigid form 
of adjustment such accuracy was, it is true, essen- 
tial. With the modern forms, of which a very neat 
pattern is applied to Mr. Stanley’s instruments, 
such extreme accuracy is superfluous, since ‘‘ lost 
motion ” is prevented by a stiff spring ; and, as the 
measurements are made independently of the tan- 
gent screw, the usefulness of the latter would be 
unaffected even by a small degree of ‘‘ drunken- 
ness” in the threads. 





A Text-Book of Coal-Mining for the Use of Colliery 
Managers and Others. By Herpert W. Huvcues. 
Fourth edition thoroughly revised, enlarged, and in 
part re-written. With very numerous illustrations. 
London : Charles Griffin and Co., Limited. 

We, with many others, welcome the appearance of 

a new edition of this useful book, and are particu- 

larly pleased to see that successful efforts have been 

made to keep it up to the times without making the 
volume too bulky. The greatest changes appear to 
have been made in the chapters dealing with the 
methods of working, pumping, and screening ; thus, 
amongst other new matter in the chapter on work- 
ing, the serious question on subsidence is amply dis- 
cussed and illustrated ; whilst recent Davey pumps, 
direct-acting steam pumps, including the Tipton 
compound pump, and Riedler pumps, are duly 
figured and described in their place, and in screen- 
ing, such an innovation as the vibromotor, has an 
adequate position assigned it. In ventilation, too, 
it is satisfactory to find some of the popular conti- 
nental fans—such as the Ser, the Rateau, the 

Mortier—have not, as hitherto, been overlooked. 

Moreover, the information concerning briquettes 

may be regarded as a valuable addition. 

The appropriate extension of the matter relating 
to the applications of electricity in mines is also a 
favourable feature of the new edition, and might 
even have been further extended with advantage. 
Amongst other new matters are the Optimus rock 
drill, the Morgans traversing winding engine that 
is scarcely yet born, the Baum compressed air coal 
jig ; but further multiplication of examples is not 
necessary to show that subject-matter has been well 
brought up to date ; moreover, both the practical 
and theoretical sides are considered in the author's 
usual happy way. The illustrations show a de- 
cided improvement over those in the old edition, 
many of the originals have evidently been redrawn, 
and 180 new ones added ; there are also six excellent 
reproductions of views of underground life, taken 
by the author himself. The book undoubtedly 
forms an attractive and valuable addition to the 
mining literature of the day. 
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HYDRAULIC FORGING PRESS. 

ON page 495 we illustrate a large hydraulic forging 
press, constructed by Messrs. L. W. reuer, Schuma- 
cher, and Co., of Kalk, Cologne, which is operated at 
a maximum pressure of 1,200,000 kilogrammes (1181 
tons). The main dimensions are: Maximum dis- 
tance between the base and the press, 1500 milli- 
metres (5 ft. 11 in.); minimum stroke, 130 milli- 
metres (53 in.); maximum stroke, 1000 millimetres 
(3 ft. 33 in.). Distance between centres of columns 
3200 millimetres (10 ft. 6 in.), and 1200 millimetres 
(3 ft. 11} in.). 





Our Raits ABRoAD.—An improvement was observ- 
able in our rail exports for March, the shipments for the 
month coming out at 43,479 tons, as compared with 
32,137 tons in March, 1900, and 25,029 tons~in March, 
1889, The improvement was more than fully accounted 
for by increased deliveries on Indian account. The ship- 
ment of rails made to the Argentine Republic in March 
also amounted to 12,600 tons, as compared with 1894 tons 
in March, 1900. The aggregate shipments for the first 
quarter of this year were 98,741 tons as com with 
99,825 tons in the first quarter of 1900, and 91,249 tons 
in the first quarter of 1899. The principal deliveries were 
made as follow : 














Country. 1899. | 1900. 1901. 

‘a —--—- | | 
tons | tons tons 
Ul eet ern 3...) Bat 5,791 
Argentine Republic ‘al 587 | 9,589 20,158 
British South Africa | 6,162 15,575 17,674 
British India 55,529 27,943 43,858 
Australasia .. ei 4% 9,663 18,405 17,865 
Sweden and Norway --| 12,088 3,288 6,467 

| 





It will be seen that the most important deliveries were 
those made to British India. This is probably explained 
by the desire of the Anglo-Indian Government to pro- 
ceed rather more energetically with the work of railway 
establishment, so as to afford employment to famine- 
stricken populations. The Argentine demand for British 
rails has a been encouraging this year, and we are 
likely to retain the Argentine market, as the railwa 

system of ——— is practically in the hands of Briti 

capitalists. The inquiry for British rails on Australasian 
account has been satisfactory of late. The fact should 
be noted that while the exports of rails from the United 
Kingdom in the first quarter of this year were practically 
about the same as in the first quarter of 1900, the value 
of the shipments for the three months was 648,106/., as 
compared with 579,323/. in the corresponding period of 
1900, and 437,166/. in the corresponding period of 
1899, is must be ed as prima facie a satisfac. 
tory state of things; but account must, of course, be 
taken of the fact that the cost of production has been 





greatly increased by the dearness of coal and coke. 
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THE VIEILLE MONTAGNE. 


Tur Council of Administration of the Vieille Mon- 
tagne Zinc Mines and Foundries Company has once 
more reported upon the progress of that old-estab- 
lished industrial concern. The chief features of the 
past year, so far as the company was concerned, were 
the exceptional advance in the price of coal in Bel- 
gium and the increase observable in the imports of 
American zinc. The effect of these large imports was 
to depress the price of rough zinc last year to an 
average of 20/. 2s. 7d. per ton, as compared with 
24/, 13s. 2d. per ton in 1899. The average price of lead 
last year was 17/. 1s. 2d., or 1/. 16s. 5d. above the corre- 
sponding average for 1899. The company’s foundries 
produced last year 69,846 tons of rough zinc, while its 
rolling mills supplied 66,122 tons of rolled zinc, and its 
zinc-white mills turned out 9111 tons of that product. 
The company paid in 1899 256,560/. for 471,281 tons 
of coal, giving an average of 10s. 10d. per ton. Last 
year it paid 338,775/. for 494,945 tons of coal, showin 
an average of 13s. 7d. per ton. The rise occu 
almost entirely in the coal consumed in the company’s 
Belgian foundries. The increased outlay for coal 
last year (82,215/.) represented a sum which would 
have enabled the Council of Administration to increase 
the dividend to the extent of 14s. 5d. per tenth share. 
It was also unfortunate that the quality of the coal 
purchased last year was inferior, so that a larger quan- 
tity had to be consumed to produce the same results. 
If we extend the comparison to 1896, we find that the 
cost of the coal consumed by the company was 160,000/. 
more in 1900 than in that year, this 160,000/. represent- 
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ing a dividend of no less than 1/. 8s. per tenth share. 
Certain contracts expiring at the close of 1900 were 
renewed at 17s, 7d. per ton, a price which must simply 
be regarded as disastrous. Some consolation is, how- 
ever, found in the fact that prices are now tending 
downwards. The Council of Administration has pur- 
chased the Planquette coal concession, immediately 
adjoining the Decazeville concession. Competent 
engineers consider that the coal beds worked in the 
Decazeville concession extend also into the Plan- 
uette concession, and to a sufficient extent to enable 
them to be worked upon remunerative conditions. 
As regards the imports of American zinc, they 
averaged for the last ten years 5200 tons per annum ; 
for the last four years the average had risen to 9000 
tons per annum, while in 1900 the imports were 
carried at a bound to 20,326 tons. These heavy imports 
have had the effect of depressing quotations. Attempts 
are now being made to convince American producers 
that they should make deliveries with more moderation, 
as it is not to their interest to precipitate a fall in Euro- 
quotations. The Council of Administration has 
come to the conclusion that it would be advantageous 
to the company to negotiate a 4 per cent. loan for 
600,000/., repayable in twenty years as from March 15, 
1907. The proposed loan will be represented by 
30,000 obligations of 20/7. each, and 12,000 of these 
obligations will be issued in the course of the current 
financial year, for the purpose of converting the float- 
ing debt of the company into a term debt. The com- 
puny will also thus be assured an adequate supply of 
working capital. The Council of Administration 








recalls the facts that during the last ten years the pro- 
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duction of minerals effected by the company has been 
increased to the extent of about 40 per cent., while ex- 
hausted mines have been replaced by new mines. The 
roductive power of the company’s foundries has also 
nm carried from 55,000 tons to 75,000 tons per 
annum, while the power of its rolling mills has been 
carried from 50,000 tons to 70,000 tons per annum. 
The company’s works have also been generally im- 
proved and extended during the same period ; but all 
this has rendered it necessary to carry out the 
arrangements proposed to be entered into for strength- 
— the working capital. The rough profit realised 
by the company last year was 263,167/., reduced to 
212,599/. by general expenses, interest, discount, &c., 
and increased again to 215,692/. by the addition of the 
balance brought forward from 1899. Of the 212,599/., 
23,443/. was applied to writing down the cost of 
sundry new ware; while 34,2317. was added to the 
statutory reserve, which was increased in consequence 
to 432,195/., leaving a balance of 156,394/. available 
for dividend, fees of the Council of Administration, 
&c. After the deduction of these fees a final balance of 
136,623/. remained. Of this balance the Council of 
Administration devoted 135,000/. to the payment of a 
dividend at the rate of 374 per cent. per annum, leaving 
a reliquat of 1,623/. to + carried forward to the 
credit of 1901. The capital invested by the company 
in its works stood, at the close of 1900, at 761,762/., as 
compared with 686,523/. at the close of 1899, the 
difference being represented by new establishments 
and extensions made for the purpose of inereasing the 
— power of the oe BA The = has 
ormed a savings bank fund for the benefit of its 
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staff; the amount represented by this fund at the | tionally interesting. The spans, running from north 
close of 1900 was 135,804/., as compared with 124,5271. | to south, are respectively 52 ft. 9g in., 58 ft. 2f in. [here 
at the close of 1899. |is the central avenue], 58 ft. 23 in., and 54 ft. 3g in. 
| ao _ roofs are oa upon agp gripe girders 
| which are carried at their inner ends by the prin- 
THE GLASGOW EXHIBITION BUILDINGS. | cipals of the main roof and at the outer end by a 
(Continued from page 441.) |support placed behind the building face: an inter- 

ConTINUING our illustrations of the Glasgow Ex-| mediate timber support 10 in. squaré divides the 











Fig. 63. 
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hibition buildings, we give on the opposite page, in| 


Figs. 47 to 52, some interesting details of the roof | 


of the south avenue of the Industrial Hall, the! by 44 in., spac 
principals and longitudinal section of which were timber diagonal struts and vertical iron ties. 


girder into s 
and bottom 


ns, as already indicated. The top 
ms, each of three timbers 9 in. 
ed 1 in. apart, are connected by 


These 


illustrated respectively on pages 434 and 435 anc. | girders, in addition to carrying the side spans, convey 


The principal purlins have a depth of 2 ft. 6 in., and 
are formed of L’s 3 in. by 2 in. by } in. lap united 
by diagonal struts and ties of angles and bars. The 
intermediate rafters are formed of T’s 4 in. by 2 in. by 
} in., top and bottom united by lattice bars, and the 
common purlins are of L’s 5 in. by 3 in. by @ in., 
spaced 6 ft. 4 in. apart. The covering is similar to 
that for the roof over the main avenue. The glass is 
4 in. thick, rough rolled, and is secured to the 
astragals by putty and pins spaced about 2 ft. 6 in. 
apart, and passing through the vertical tables of 
the astragals. 


The roofs of the four side spans are illustrated | ridge. 


by Figs. 53 to 66 on the present page. 


originally intended that these, like the other parts) which at the base su 
of the main building, should be of steel, but owing | ing, which with a slight fall extends to over the sup- 

rting girders upon which the gutter is carried, while 
| asthe top of ventilator to ventilator, 


to the difficulty of getting prompt delivery, timber | 
waa adopted, and this fact makes the structure addi- 








the wind thrust u 


up by the principals of the main roof. 


The side roofs are of timber of a ve 


m the face walls, which is taken 


light and 


novel construction, designed on the cantilever prin- 


ciple. 


The principals are 


laced at a uniform dis- 


tance apart of 11 ft. 9 in. ; the ties pass over and are 


attache 


to the top boom of the = 
are continuous throughout the whole 

building, while the struts rest u 
of the girders, and intersecting the ties diagonally, at 
a distance equal to one-quarter of the roof span from 
the bearing girders, are extended to, and meet at, the 
Immediately above the intersection of tie and 
It was | strut, light lattice timber ventilator girders extend, 
port the corrugated steel sheet- 
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and passing over 


girders, and 
length of the 


nm the bottom boom 





Fig. 65 SECTION.AA 
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the ridge, T astragals are attached at intervals of 
1 ft. 114 in., which support the glazing. 

The dome, which forms the chief architectural 
feature of the Industrial Hall, is fully illustrated on 
the two-page plate accompanying this issue. Figs. 70 
to 72 show the substructure; Fig. 73 shows the balcony 
floor surrounding the dome near its springing level, and 
roof plan. The framework of the dome proper are illus- 
trated by Figs. 67 to69. The dome, the general op 
ance of which will be seen by reference to the main eleva- 
tion of the building, published along with several en- 
gravings on the two-page plate accompanying the issue 
of March last, is situated in the centre of the Industrial 
Hall, and is supported by four main columns, which rise 
toa height of about 60 ft., at which level there is the 
balcony extending around the dome proper on the 
outside. It is scarcely necessary to say that from this 
vantage platform a splendid view is got of the Ex- 
hibition grounds, with their many picturesque pavi- 
lions, &c. Access to the balcony is provided by stair- 
cases within the north towers, and by electric hoists 
within the south towers. These towers, which 
the dome, are 22 ft. square, and of them drawings will 
be reproduced in a subsequent number of ENGINEERING, 
The internal diameter of the dome is 72 ft., and the 
total height, to the top of the figure emblematic of 
‘*Light,” is 180 ft. 

Dealing now with structural details, it may be said 
that considerable difficulty was experienced in forming 
the foundations of this portion of the building, owin 
to the strata being partly rock and partly soft mu 
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and silt, the rock rising almost with a vertical face to 
the surface of the ground, and thus portions of the 
foundations had to be constructed upon it, while other 
portions had to be supported on the silt. The legs 
of the towers and portions of the dome were carried 
through the silt to a depth of 40 ft., but in the case 
of one of the towers the rock was not discovered 
even at this depth, and a special arrangement was 
adopted, reliance being placed on frictional resist- 
ance. The results have proved satisfactory, there 
being no suspicion of settlement in any part of the 
structure, 

It was originally intended that the whole of the 

dome structure and towers should be framed of steel ; 
but owing to the difficulty experienced in getting 
material in time, recourse wag had to timber for the 
lower portion of the dome and the whole of the main 
towers. Weconfine our attention now tothe dome, 
deferring description of the towers. The main sup- 
ports of the dome rest upon timber sills attached to 
concrete foundations and are formed of 14 in. by 14 in. 
vertical timbers forming an L, on plan (Fig. 70). These 
timbers rise to the balcony floor level (Fig. 71). Here 
they are connected by four girders having spans 
of 51 ft. with a depth of 8 ft. 6 in. forming a 
square on plan, intermediate girders being intro- 
duced, forming an octagon on which the inner 
face of the dome is built out by light timber work. 
There main girders are the inner supports of the 
balcony, while, at the same time, they carry the 
main ribs of the dome as well as the recessed 
arches under the dome. The outer faces of the dome 
substructure are also formed of vertical timbers 
placed on the continuous timber sill, the main 
timbers of which are 12 in. by 12 in. with intermediate 
timbers spaced about 2 ft. centres, scantling 12 in. by 
24 in. (Fig. 72). These timbers are connected by two 
layers of l-in. sheeting placed diagonally to each 
other, and to the main supports. Openings are left 
in the plaster of Paris slabs for windows, doors, &c., 
as required. The inside supports are similarly con- 
nected by two layers of 24-in. sheeting, the whole 
being securely bolted together. The inside and 
outside supports, again, are braced together, both 
horizontally and vertically, for their whole height. 

The inner and outer faces at the balcony level are 
connected by steel girders with a concrete floor, in 
which expanded metal is introduced (Fig. 67). The 
balcony itself is covered in by a light steel roof 
covered with felt. 

The main ribs of the dome, sixteen in number, rise 
from the balcony level, as shown on Fig. 67, and are 
connected at the top by a circular girder, upon which 
the fléche is supported, the whole being surmounted 
by a plaster of Paris figure representing ‘‘ Light,” and 
weighing 16 tons. The ribs are also connected at 
intervals by horizontal girders extending around the 
dome and braced together by diagonal wind bracing. 
The outside of the dome covering is of timber and 
sheet iron, and is now being gilded. 

The inside face of the dome is covered with plaster, 
richly ornamented by Mr. Neave, a young Glasgow 
artist, the general scheme being the representation of 
an Eastern sky with draped figures, symbolic of the 
arts and crafts, while at the springing level there is a 
dado, the upper part of which torms a scroll with the 
names of the great men of the earth, including in 
science Newton, Kelvin, Darwin, Laplace, Watt, 
Stephenson, Arkwright, Jacquard, &c. ; while on the 
lower part are appropriate texts, as for instance, 
**Peace be within thy walls and prosperity within 
thy gates ;” the general effect is light and pleasing, 
largely helped by the fact that glazing extends 
around the fléche, while there are a series of open- 
ipgs at the balcony level effectively worked into 
the dado. Immediately under the dome, occupying 
a central place in the hall is a colossal statue of 
King Edward. 

For the erection of the dome, staging was raised in 
the centre, on which a steam crane was placed, suffi- 
ciently high to lift the whole of the material required, 
and to hold the various members in position while they 
were being bolted together. This same staging was 
subsequently used for the plaster work and decora- 
tion. 

It may be interesting here to say something of the 
process of making the fibrous plaster which forms 

ractically the facework of the whole of the buildings, 
including all ornamentation, mouldings, &c. This 
work was carried out in she's on the ground. The 
walls generally are formed by sheets of plaster mea- 
suring 4 ft. by 3ft., having a thickness of 4 in. 
These sheets are formed of plaster of Paris, in which 
fibre and wooden strips are embedded, and they 
rapidly set, so that in a few hours after formation 
they can be nailed or otherwise secured to the timber 
framing for the walls and ceilings. All mouldings, 
** enrichments,” and figures are formed in a similar 
way. In the case of the latter, the moulds are made 
in clay covered with shellac or gelatine. The larger 
figures are stiffened by steel skeleton framing, all of 
which was designed by Mr. Bonn, the engineer. 


(To be continued.) 


THE MARBUT MOULDING CARVER. 


WE illustrate on pages 498 and 499 a machine now 
being made by Messrs. A. Ransome and Co., Limited, of 
the Stanley Works, Newark, which is intended for 
rapidly enriching mouldings by carvings. Our engrav- 
ings representing the machine (Figs. 1 to 6) have been 
reproduced from working drawings. The mouldings, as 
they come from the moulding machine, are laid on the 
feed band of the carver. This band is an endless strip of 
steel, passing over a couple of pulleys at opposite ends 
of the machine framing as shown. Perforations in the 
band pass over sprockets in the left-hand feed pulley, 
and the former is accordingly driven without possi- 
bility of slip. The upper surface of the band has 


shown in that figure and alsoinFig.4. Asimilar adjust- 
ment towards or away from the work is also provided 
for the brackets carrying the vertical cutters. Owing 
to these adjustments it is possible to operate on 
mouldings of widely differing sizes, the upper limit 
being 8 in. wide by 3 in. thick, and on such a mould- 
ing two, or even three, lines of carving can be exe- 
cuted, The machine is claimed to be very rapid in 
action, a bold egg and tongue moulding 24 in. wide 
by 1} in. thick being finished at the rate of 20 ft. a 
minute, whilst with smaller mouldings double this 
|rate of production is attained. Any description of 
wood can be worked, and the cutters will carve 2000 ft. 
to 5000 ft. run of moulding before requiring to be 
‘re-sharpened. Some specimens of work done by the 
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numerous sharp projecting points which, biting into 
the lower side of the moulding, carry it forward to 
the cutters. The feed, it should be stated, is inter- 
mittent, the moulding being advanced a few inches at 
each movement, and then held firmly at'rest, whilst the 
carving tools act upon it. The latter having made 
their cut, the moulding is fed forward again, bringing 
a fresh portion beneath the cutters. This step-by- 
step movement is obtained in an unusual way, 
the feed pulley being driven by a worm having a 
thread of variable pitch. At certain points this thread 
is perpendicular to the axis of the worm ; and this 
being the case, the wormwheel is held stationary 
whenever this portion of the worm thread comes into 
gear. The remainder of the thread is helical, as usual, 
so that as the worm makes one revolution at a 
contant speed, the wormwheel is alternately held 
fast and advanced. This wormwheel drives the feed 
ney by means of pinion and internal gearing, as 
est shown in Fig. 6. The amount of each successive 
forward movement can be altered by means of change 
wheels, thus providing a wide range of pitches for the 
enrichment of the moulding operated on. As the 
moulding passes through the machine, it is, or may 
be, cut in succession by five groups of chisels mounted 
in gangs on shell blocks. Any one of these gangs 
can be removed as a unit for sharpening. Two of the 
cutter slides work vertically and the others horizon- 
tally, so that the chisels of one set cut in towards the 
cut made by the other. When desired, the former 
slides can be adjusted to work at an angle with the 
vertical, a corresponding adjustment being provided 
for the horizontal slides. These adjustments facilitate 
the execution of under-cut work. Two of the slides 
are, moreover, fitted with circular movements, as 
indicated in Fig. 2, for the left-hand horizontal slide. 
With this provision convex or concave designs, such 
as ogg and tongue mouldings, can be a executed. 
Referring to the engravings, it will be seen that 
all the slides are reciprocated by cranks on a shaft 
running the whole length of the machine. In order 
to facilitate the adjustment of the cutters, the con- 
necting-rods to the slides are telescopic, as clearly 
indicated in Figs. 3 and 4, 
The slots permitting the angular adjustment of the 
horizontal slides are most clearly shown in Fig. 3, and it 
will also be seen that the whole slide can be shifted up or 
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down toany desired extent by means of the vertical screw 
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machine are illustrated in Figs. 7to 9. This machine, 
which is invented by Mr. H. Marbut, a working joiner 
by trade, will do the work of more than 2000 hand 
carvers, and the mouldings are so perfectly finished 
by the machine, that they do not require to be 
touched by hand. 








THE MANUFACTURE OF GAS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 16, Mr. Mansergh, 
President, in the chair, the paper read was ‘‘ Modern 
Practice in the Manufacture and Distribution of Gas,” 
by Mr. Harry E. Jones, M. Inst. C.E. 

The author first drew attention to three important 

advances which marked the recent progress of gas supply 
—viz., the Welsbach burner, the coin-meter, and sliding- 
scale legislation. The first of these had increased the 
illuminating power of gas fivefold—with compressed gas, 
tenfold—and so enabled it to compete successfully with 
electric arc-lamps for outdoor lighting. The second 
had so popularised the use of gas among the working 
classes that it had, where heartily introduced, largely 
added to the number of consumers. Instances were 
given where the number has been doubled, and in 
one case trebled, in 10 years. The i giving larger 
dividends as the price of gas was lowered, had given a 
great stimulus to economical methods of production, to 
greater attention to the value of residuals, to the limita- 
tion of capital expenditure, and to popularising the use 
of gas by introducing special appliances for utilising it 
in trades, and giving discounts on the price of gas for 
such uses, Statistics were given showing the growth of gas 
undertakings during the years 1895-1899, and the capital 
and — of both the gas and electric lighting industries 
in 1899. 
The reduction in cost of manufacture necessitated by 
the pressure of the sliding-scale legislation had been 
sought by the employment of labour-saving appliances in 
the shape of grabbing-cranes for coal, coke, &c., retort 
charging and drawing machinery, conveying and crushing 
machinery for coal and coke ; and by the use of inclined 
retorts so as to receive coal and discharge coke by gravita- 
tion. Machinery was also used for filling and emptying 
purifiers. Such plant, however, was not economical in 
gas works which were too small to fully employ the capital 
and staff required, and even the best machines for retort 
work produced a coke which was worth less by 1s. to 2s. 6d. 
per ton, than that produced by the manual system. 

Improved returns from residuals had been obtained by 
giving greater attention to the saving of fuel by the use 
of generator furnaces ; by manufacturing the ammonia at 
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the gas works ; by the preparation of cyanogen ; and b 
the more extensive application of the antiseptics whic 
were largely and cheaply produced from the tar. The 
minor residuals, breeze, Pe. and even naphthalene, 
were more saleable, and the spent purifying materials, 
lime and oxide of iron, were re-prepared, or had their 
properties turned to account. 3 

The enrichment of gas, by reducing the return from 
residuals, adversely affected the progress of gas supply. 
The materials needed were all costly, and yielded no re- 
turn. Moreover, with incandescent burners, the cost of 
enrichment was wasted. Tables were given showing the 
comparative returns from residuals in gas works using 
and not using enrichment. Of the means of enrichment 
available, carburetted water-gas was preferred for cheap- 
ness and permanency. Tables were given showing in detail 
the cost of its production as compared with coal gas. The 
advantages of this method were: Facility for rapid and 
considerable addition to the output of gas, and for suspen- 
sion of such additional supply without consequent expense ; 
complete control of illuminating power over a wide range, 
avoidance of excessive accumulation of coke in winter ; 
prevention of the deposit of naphthalene in the distribut- 
ing mains and services, which had formerly caused great 
loss and inconvenience ; and reduction of space required 
by the plant, and for storage of materials. It was pointed 
out, however, that it was chiefly for mid-winter use, to 
relieve the strain on the coal-gas plant and the drain on 
the collieries, and to meet fogs and sudden climatic 
changes, that the system would be profitable, as the price 
of oil advanced with the price of coal, and to a figure, 
that, having regard to value of residuals, could not be 
paid without loss. During the winter of 1900-1901 the 
price of oil had been practically prohibitive of its use, 
except for necessary enrichment or emergency use. 
Should it, however, be possible to supply unenriched 
water gas, which, with the Welsbach burner, would give 
equal illuminating power, then the use of oil could be dis- 
pensed with and the combined coal and water gas pro- 
cesses could be carried on with a large saving, and would 
enable the price of gas to be lowered by between 1s. 2d. 
and 1s. 8d. per 1000 cubic feet. d 

Attention to capital expenditure was dwelt on as being 
the chief source of permanent economy. For output on 
the scale of 50,000,000 cubic feet per annum, the under- 
taking could be provided for a cxpital expenditure of be- 
tween 400/. and 5002. per 1,000,000 cubic feet, requiring, 
for 5 per cent. return, only 4.8d. to 6d. per 1000 cubic 
feet. For 26 years capital had been raised, under Parlia- 
mentary compulsion, by auction, and had demanded only 
about 4/. per cent.; and excessive charges on capital 
account could only arise in most part from disregard 
of economical construction or retention in the capital 
account of obsolete or non-existent plant. Of the 
capital, roughly, two-thirds was required for works for 
manufacture, for storage, and forthe treatment of resi- 
duals; the remaining one-third covering the expenditure on 
mains, services, and meters. The coin-meter supplies, 
however, were altering this state of matters by increasing 
the services and meters, and by necessitating er 
large outlay on fittings and stoves. The outlay for suc 
special coin-meter consumption amounted to 6s. per 1000 
cubic feet of annual consumption. The engineer found 
scope for economy of capital expenditure in the selection 
of a suitable site for the works ; in the application of 
labour-saving machinery to the operations of carbonis- 
ing and purifying ; in the design of gas-holders ; and in 
the laying out of the distributing system with due regard 
to the future increased consumption to be anticipated. 

The author next referred in detail to the various labour- 
saving appliances in current use, and gave the cost of 
the several systems, from the ordinary ground-floor retort 
house with direct-fired retorts, at 47/. per single retort, 
up to the complete machine fed retort on an upper floor, 
heated by a regenerative furnace, and enclosed in a 
suitable retort house with coal elevators and overhead 
hoppers at 100/. per single retort. All these figures were 
on the most economical footing and were often much 
exceeded. 

In purifying plant the author recommended the aban- 
donment of the old hydraulic seal, which was unstable, 
costly, and very perishable. In his practice the entire 
cover was removable, being very light and held down by 
small bolts at the margin, aud by bolts passing a 
both cover and floor, and spaced at equal distances. The 
vessels were 8 ft. deep, and were arranged in groups of 
five worked in ordinary sequence, having both lime and 
oxide of iron in each. This system fulfilled without 
nuisance all the requirements of the sulphur purification 
demanded by the London Gas Referees without the cost, 
risk, and space of the system of three separate groups 
previously necessary, in order, for carbonic acid, carbon 
bisulphide, and sulphuretted hydrogen. The cost of such 
a set arranged in a suitable three-storey building, necessary 
for maintaining the proper temperature and for dealing 
with the fresh and spent materi for an output of two 
million cubic feet per diem, was 9157/., or 23/. per million 
cubic feet of annual output. For condensers the 
author preferred horizontal tubes, in which the tar 
and gas were cooled together, which were found to remove 
naphthalene. This construction was cheaper than any 
other form. Coke scrubbers were simplest and cheapest, 
and in practice more than secured the degree of —— 
tion from ammonia exacted by the London Gas Referees, 
and, by the ammonia retain urified the gas also from 
carbonic acid and sulphur. e residuals of gas were 
useful in purification, and a cycle of reactions was traced 
in the processes of manufacturing sulphate of ammonia 
by sulphuric acid made partly from the sulphur in the 
ammoniacal liquor and partly from that in the residual- 
spent oxide of iron from purifiers. : 

Gasholders should be constructed so as to admit of sub- 
sequent telescoping, by which means their capacity could 





be very cheaply increased. The cheapest form of tank 
was constructed of Portland cement concrete rendered 
with cement mortar. Where foundations were specially 
bad, steel-plate tanks could be used at a cost moderately 
exceeding that of a cement tank. Particulars of cost of 
various tanks were given. Gasholders were cheapest of 
mild steel, untrussed in the crown, and with guide framing 
in simple braced members of steel joist section. 

oo outlay on distributing mains could be reduced by 
avoiding the use of the smaller-sized service mains; and 
having regard to the growing, and even now prohibitive, 
cost of repaving when enlarging a main which had 

nm outgrown by the consumption, a pioneer main along 
one side of a was recommended, not less than 4 in. 
in diameter, to be afterwards reinforced by a second 
main on the other side, which should be so much 
larger as to perform arterial duty as well as the ser- 
vice of the immediate supplies. Main arteries should 
be as few in number, as direct in route, and as large 
as would justify their permanent retention, and admit, 


as the demand grow, of their being supplemented by 
a second main of such greater calibre as would pro- 
vide for a lengthy period of further growth. The pressure 


for distribution of gas was usually 3 in. to 4 in. head of 
water, but Mr. C. C. Carpenter, M. Inst. C.E., had for 
some time been delivering by means of Sturtevant fans, 
at pressures between 12in. and 18 in. In America dis- 
tribution had been accomplished over long distances by 
employment of pressures of several pounds per square 
inch. So expensive had become the disturbance of pav- 
ing that it was ho that for such important streets as 
demanded the costlier kinds, subways might be provided. 
Service pipes were now laid in steam tubing 30 per cent. 
thicker than gas tubing; they were coated with pitch 
before filling the ground in, and their life was thus ex- 
tended from 12 years or 14 years to over 20 years. Meters 
of the ‘‘dry” form were now invariably employed, 
which, if examined periodically, at intervals of six or 
eight years, could be maintained fairly accurate ; by im- 
provements in manufacture their life had been increased 
from 12 years to nearly 20 years. 

In conclusion, the author remarked that the engineer, 
having established the undertaking on economical lines, 
would need to supervise the working of the plant. The 
necessity for competent supervision was not often recog- 
nised sufficiently by those responsible for such under- 
takings, who did not always afford proper technical 
management, to the disadvantage of their results of 
working, and to the discouragement of the attainment 
of due technical training by young men of suitable 
education and position. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 2ist ult., Messrs. R. Craggs and 
Sons launched from their Tees Dockyard, Middlesbrough, 
a steel petroleum steamer named the Meteor, and measur- 
ing 361 ft. by 47 ft. broad and 30 ft. — The machinery 
is supplied by Messrs. Richardsons, Westgarth, and Co., 
Limited, of Middlesbrough, having cylinders 25 in., 
40 in., and 68in. in diameter by 48 in. stroke, steam 
being supplied by three large single-ended boilers work- 
ing at a pressure of 180 1b. per square inch. The vessel 
has been designed to afford a large cubic capacity, and is 
expected to lift about 5500 tons on fine lines. She is 
being built to the order of the Russian Steam Navigation 
and ‘Trading Company, of Odessa. 


On Friday, the 22nd ult., the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding 
and graving dock works at Blyth a ateel screw steamer 
337 ft. in length, 47 ft. beam, and 24 ft. 10 in. depth, 
built to the order of Messrs. Huddart, Parker, and Co, 
Proprietary, Limited, of Melbourne. Triple-expansion 
engines of large power will be fitted by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees. As the vessel left 
the ways she was named the Barwon. 








On Friday, the 22nd ult., the Ophir (a first-class tor- 
rate built to the order of the Dutch Government by 

essrs. Yarrow and Co., Limited, Poplar) ran her official 
trial in the presence of the following Dutch authorities : 
Mr. Loder, Chief Constructor of the Dutch Navy; Ca 
tain Wentholt, chief of the negete Department ; Mr. 
Koning, engineer-in-chief ; and Mr. Jongkees, px pee! 
gene’ The trial consisted of a three hours’ full-speed 
run at the mouth of the Thames. The mean speed 
obtained, with a load of 30 tons, was 25.3 knots, with 
14 in. air pressure in the stokehold. 
The new steamer, Jessie Burns, recently launched by 
Messrs. Short Brothers, Limited, Sunderland, went out 
on trial trip on Saturday, the 23rd ult., this proving 
in every way satisfactory, a mean speed of 11 knots being 
attained on the measured mile. The vessel has been con- 
structed to the order of the Whitburn Steamship Company, 
Limited, Sunderland, of which Messrs. George Butchart 
and Co. are the managers. Her dimensions are: Length, 
351.5 ft.; breadth, 47.2 ft.; and depth moulded, 27 ft. 4 in. 
The engines have been_ Boe oe by Messrs. John 
Dickinson and Sons, Limited, having cylinders in., 
40 in., and 663 in. in diameter, with a stroke of 45 in., 
steam being supplied by two large steel boilers working 
at a pressure of 180 lb. 





The Fantome, sloop, whose keel was laid on January 8, 
1900, was floated out of No. 1 dock at Sheerness Dock- 
yard on Saturday, the 23rd ult. She is a sloop of 
1070 tons displacement, her length being 185 ft., beam 
33 ft., and draught 11 ft.3 in. Her machinery, of the 
triple-expansion type, is being constructed at the Devon- 
port and Sheerness Dockyards, and will develop 1400 





indicated horse-power, giving a speed of 13 to 13} knots. 


Her armament includes six 4-in. quick-firing and four 
3-pounder quick-firing guns. 

The Laxevaags Engineering and Shipbuilding Company, 
Bergen, Norway, launched cn Saturday, the 23rd ult., 
the s.s. Sleipner, built to the order of Messrs. Joh. v. d. 
Ohe and Lund, Bergen. The principal dimensions of 
the vessel are 244 ft. length between perpendiculars, 36 ft. 
beam extreme by 19 ft. depth moulded. The machinery 
is also being constructed by the Laxevaags Engineering 
and Shipbuilding Company, the cylinders being 174 in., 
29 in., and 48 in. in diameter by 33-in. stroke. The boiler 
is designed to work at 175 lb. pressure. 


The ss. PolamhalJ, recently launched ty Messrs. 
Irvines Shipbuilding and Dry Docks page Limited, 
West Hartlepool, and built to the order of the West 
Hartlepool Steam Navigation Company, Limited, ‘pro- 
ceeded on her trial trip on Tuesday, the 26th ult. She 
is of the following dimensions: Length, 360 ft.; breadth, 
47 ft. 9 in.; and depth, 30 ft. 24 in.; and of a measure- 
ment cargo capacity of 10,000 tons. Engines of the triple- 
expansion type have been fitted by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, with cylinders 
25 in., 41 in., and 67 in. in diameter with a stroke of 45 in., 
steam being supplied by two single-ended boilers, con- 
structed to work at a pressure of 165 1b. It was ascertained 
_ a + es speed of 12 knots had been maintained during 
the trial. 








On Thursday, the 28th ult., Messrs. Wm. Gray and Co., 
Limited, sent to sea the steel screw steamer Sar- 
matia, which they have built to the order of Messrs. 
Hecksher and Son, of Copenhagen. Her dimensions 
are: Length over all, 302 ft.; breadth, 43 ft. ; and depth, 
22 ft. 34in. Triple-expansion engines having cylinders 
22 in., 35 in., and 59 in. in diameter by 39 in. stroke, 
and two large steel boilers working at 160 Ib. per square 
inch, have been mngued from the Central Engine Works 
of Messrs, Gray. ‘The average speed attained was 104 
knots, and the engines ran smoothly and without hitch. 





On Thursday, the 28th ult., the steamer Tottenham, 
measuring 383 ft. 7 in. by 50 ft. 6 in. by 31 ft., and built by 
Messrs. Ropner and Son, Stockton-on-Tees, to the order 
of the Britain Steamship Company Limited, London, 
made her official trial trip in the Tees Bay, and made an 
average — of 11 knots. The vessel will carry 7100 
tons on Lloyd’s summer freeboard, and is fitted with 
triple-expansion engines by Messrs, Blair and Company, 
Limited, of Stockton-on-Tees, designed for a working 
pressure of 200 Ib. per square inch. 





On Tuesday, the 2nd inst., there was launched from the 
works of Messrs. Short Brothers, Limited, Sunderland, 
a steel screw steamer named the Satsuma, and built for 
the America and Japan trade to the order of the American 
and Oriental Steamship Company, Limited, of New 
York, of which Messrs. Barber and Co. are the managers. 
The vessel is of the following dimensions: Length, 332 ft. ; 
breadth, 48 ft. 8 in.; and depth moulded, 30 ft. The 
vessel is to be fitted with triple-expansion engines by 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Sunderland, having cylinders 26 in., 43 in., and 71 in. in 
diameter, with a stroke of 48 in., and supplied with steam 
by three steel boilers, designed for 160 lb. working pressure. 


The trial trip of the ss. Wellgunde, built by the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Navigation 
Company, of 1889, of —s took place on Thursday, 
the 4th inst., in the Sound. The vessel is of steel, and 
her dimensions are: 288 ft. 6 in. by 40 ft. 10 in. by 
17 ft. 74 in. depth of hold. The engines are of the triple- 
expansion type, and during the trial trip indicated 830 
horse-power with a consumption of oval of 0,62 kilo- 
grammes (1.36 lb.) per indicated horse power. 


The large twin-screw steamer Zeeland, justb completed 
by Messrs. John Brown and Co., Limited, of Clydebank, 
for the Red Star Line service of the International Navi- 
gation Company, was taken to sea for her steam trials on 
Friday, the 5th inst. The vessel, which has already been 
fully described in ENGINEERING, is of the intermediate 
type of Atlantic liners, being 560 ft. long, 60 ft. (moulded) 
breadth, 42 ft. depth to upper deck, and of gross tonnage 
about 12,000. On the measured mile trials the mean 
speed was alittle more than 17.4 knots. On the com- 
Notion of these trials, the vessel steamed at full s 
Coeweam Corsewall Point and the Cumbraes throughout 
the day, the mean speed for the 12 hours being 17.3 knots. 
Throughout the trials the machinery worked with perfect 
smoothness, and the boilers supplied an abundance of 
steam. After the trials, the machinery was carefully 
examined and found to in perfect condition, and on 
the 6th the vessel left for Antwerp. She at once went on 
her station between Antwerpand New York, her maiden 
voyage commencing upon the 13th inst. 





On eye Be the 6th inst., Messrs. Irvine’s Ship- 
building and Dry Docks Company, Limited, launched 
from their shipyard at West Hartlepool a steel screw 
steamer named the Priestfield, and built to the order of 
Sir Christopher Furness, M.P., for Messrs. Becking- 
ham and Co., Newcastle-on-Tyne. She is of the follow- 
ing dimensions: Length, 360 ft.; breadth, 47 ft. 9 in.; 
and depth, 30 ft. 241n.; and of a large measurement 
cargo capacity. Engines of the ~ighe oxnenae type are 
being supplied by Messre. Richardsons, Westgartb, and 
Co., Limited, Sunderland, with cylinders 25 in., 41 in., 
and 67 in. in diameter, with a stroke of 45in., steam 
being supplied by two single-ended boilers constructed 





to work at a pressure of 165 lb. per square inch, 
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COMBINED COLD SAW AND ENGINE. 


CONSTRUCTED BY MR. SAMUEL PLATT, ENGINEER, WEDNESBURY. 
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WE illustrate on this page a cold sawing machine 
made by Mr. Samuel Platt, of the King’s Hill Foundry, 
Wednesbury. A special feature of the machine is 
the manner in which it is arranged to be driven. As 
our engraving shows, a small horizontal engine is 
coupled direct to the machine, and drives the saw by 
means of worm gearing. The wormwheel is of phos- 
phor bronze, and the worm of steel. The engine has 
a cylinder 10 in. in diameter by 10 in. stroke, and 
is designed to run at 240 revolutions per minute, 
the speed being regulated by a Pickering gover- 
nor. The valve, it will be seen, is driven by a 
return crank, and not by an eccentric, The machine 
is provided with three rates of automatic feed, viz., 
} in., § in., and 4in. per minute, and a hand feed is 
also fitted. Thereis also a quick automatic return for 
taking the saw back from the work, whilst the depth of 
cut can be regulated by tappets, which automatically 
throw the feed out of gear at the position required. It 
will be seen that the saw is traversed in making a cut 
and not the work. The latter can, however, be moved 
parallel to the saw axle by means of the handwheel 
shown at the front of the machine. The saw is 30 in. 
in diameter, and runs in a water trough. Its range 
of traverse is 28 in., and will cut stock 8 in. thick. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 8. 
Tue United States Steel Corporation, having ab- 
sorbed seven large combinations, is now bent on secur- 
ing four large independent companies as follows : The 
Pennsylvania Steel Company, capitalised at 50,000,000 
dols.; Lackawanna Iron and Steel Company, at 
20,000,000 dols.; Cambria Steel Company, 16,000,000 
dols, ; and Bethlehem Steel Company, 15,000,000 dols. 
Total capitalisation 101,000,000 dols. There is a 
balance of 106,000,000 dols. in the treasury of the 
great corporation, with which the above properties 
could be purchased. The managers believe that har- 
mony demands the securing of these properties. 
Advices from Alabama show that demand absorbs 
shang A new 250-ton blast-furnace goes into 
last soon, with 300 more coke ovens. Six of the ten 
open-hearth steel plants at Ensley are turning out 
steel. At Cleveland, Ohio, non-Bessemer ore has been 
reduced from 4 dols. last year to 3 dols. this season. 
The wage scale for 10,000 miners in the Alabama and 
Tennessee region was advanced 24 cents per ton from 
April 1. The railroad projected by Mr. Carnegie to 
parallel the Pennsylvania road has been abandoned, 
and the surveyors are called in and discharged. An 
order has been placed for 1000 additional cars to be 
built at Pittsburg—gondola pattern—to be used on 
the Carnegie-Bessemer road. Pittsburg coalmen have 
just purchased 50,000 acres of the finest coal lands in 


the South for 350,000 dols. The object is to give Pitts- 
burg coal interests the control of the Lower Mississippi 
coal trade. This control has frequently been jeopar- 
dised by the low stages of water in the Ohio—which 
prevented deliveries of coal in New Orleans 2000 miles 
below Pittsburg. At present Alabama coal is trans- 
ported 400 miles by rail to the Mississippi, thence by 
water to New Orleans. 

The iron and steel trade is very active in all sections. 
Advances have been made in plates, 2.00 dols. per ton, 
also in structural material in private sales, which do 
not show in published quotations. Every iron and 
steel plant in the country is oversold, and more 
business is being offered than is accepted, although 
the fact is denied. The entire region is producing 
business at an unexpected rate. The railroad com- 
panies continue to heavy buyers of all kinds of 
equipment. Cast-iron pipe is selling rapidly for 
municipal purposes all over the United States. Car- 
builders are crowded, and locomotive capacity has 
reached its limit. The steelmaking interests are 
forcing capacity to the utmost. 








NOTES FROM JAPAN. 
(From Our Own OCoRRESPONDENT.) 
Tokyo, March 21, 1901. 

THE position as regards business generally is very 
little changed since I last wrote to you. Money 
is still very scarce, but I think it is slightly easier, 
and there is more demand for stuff, and life in the in- 
quiries put forward. 

The Upper and Lower Houses have just had a tussle, 
and the Upper House has been worsted, as H.I.M 
the Emperor stepped in and told the Upper House 
that they had better pass the increased Taxation Bill, 
which, » booer pinad by the Lower House, was stopped 
by the Upper. 

I hear that the Government is putting forward a 
Bill so as to place the perpetual leases held by 
foreigners for land on the former concessions, exactly 
on the same terms as regards tenure, as they were 
before treaty revision. This will be a graceful act on 
the part of the Government, and will be very welcome 
to foreigners who own these leases. 

There is a large quantity of silk held by Japanese 
merchants in Yokohama, who are holding out for an 
increased price. If this could be only sold, it would 
put a million or so pounds into circulation, which 
would be very beneficial just now. 








ROYAL METEOROLOGICAL SOCIETY. 
Tue monthly meeting of this Society was held on Wed- 
nesday evening, the 17th inst., at the Institution of Civil 
Engineers, Great George-street, Westminster, Mr. W. H. 








Dines, B.A., the President, being in the chair. 





Mr. W. Marriott read a paper on ‘‘ The Special Charac- 
teristics of the Weather of March, 1901.” Nearly everyone 
will remember how bitterly cold and uncomfortable was 
the weather of last month, and in this paper the author 
brought out in a very graphic manner its chief features. 
From March 1 to the 12th or 13th the temperature was 
slightly above the average, the prevailing winds being from 
the south-west and often strong in force. About the 13tha 
change set in, when north-easterly winds became predo- 
minant and low temperatures prevailed. This continued 
with increasing intensity until the 29th, the last two days 
of the month being nearly of average temperature. The 
most remarkable period of the month was the five days 
from the 25th to 29th, when the temperature was more 
than 10 deg. below the average, all over the country. The 
north-easterly winds were strong in force and particularly 
keen and dry. At the Greenwich Observatory the rela- 
tive humidity was only 52 per cent. on the 26th and 54 
per cent. on the 27th. The only other instance during 
the past fifty-four years of as low a relative humidity in 
the month of March, was on March 1, 1886. 

In consequence of this keen and cold weather, vegeta- 
tion was at a standstill. Snow showera were frequent 
but not very heavy, except on the 20th, in the south-west 
of England, when on Dartmoor nearly as much snow fell 
as in the great blizzard of March, 1891; and on the 29th, 
when a very heavy fall of snow and rain occurred in the 
north-westof England and Wales. 

Although the death-rate was below the average, there 
was a considerable increase in the deaths due to diseases 
of the respiratory organs. 

A paper by Mr. R. Strachan, on ‘‘ Vapour Tension in 
Relation to Wind,” was also read. 





Mr. Tuomas Spencer.—Mr. Thomas Spencer, of the 
firm of John Spencer and Sons, of Newburn Steel Works, 
Newcastle-on-Tyne, died on Friday afternoon in Brussels, 
after an illness of some months. Mr. Spencer was the 
third and youngest son of the late Mr. John Spencer, 
the founder of the steel works at Newburn, and was in 
his 76th year. He was of much energy and 
business capacity, qualities which naturally had their 
influence in the development of the steel works of his 
firm. Mr. Spencer was a widower, and his only son had 
predeceased him. He was known for his liberality, 
a in connection with education and ecclesiastical 
objects. 





A TRAIN SHED FOR THE PENNSYLVANIA RatLRoap.—The 
Pennsylvania Railroad Company has awarded the Ameri- 
can Bridge Company a contract to furnish the steel for 
the superstructure of a train shed to be erected east of 
the new Union station at Pittsburg. The shed will be 
570 ft. long and 258 ft. wide. The roof will consist of one 
arched span about 60 ft. above the ground in the middle. 
About 2200 tons of structural steel will be required, which 
is to be delivered within 60 days from the date of the 
contract. This material will be furnished by the Carnegie 
Steel Company, Pittsburg. The new shed will have 
room for 14 tracks, with three tracks at each side on the 
outside, making 20 tracks in all. 
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ARMATURE PLATE MACHINES. 


CONSTRUCTED 











Fic. 1, 


WE illustrate this week in Fig. 1, annexed, and 
Figs. 2 and 3, page 510, three machines of modern type, 
made by Messrs. Taylor and Challen, Limited, of Bir- 
mingham, and intended for dealing with arma- 
ture stampings for dynamos and motors, which, 
used as they are in considerable quantities, re- 
quire to be turned out by tools wherein the saving 
of labour, and consequent economy of production, 
are items of paramount importance. Since the in- 
troduction of increased sizes of rolls in the iron 
works, it is commercially possible to make an armature 
disc stamping in one piece up to diameters of 5 ft. or 
even 6 ft. Such stampings are shown in Figs. 5 and 6. 
Beyond these sizes the plates are built up in segments, 
as shown in Fig. 4, both shapes, viz., the complete 
circle and the segments, being cut upon the press 
shown in Fig. 1 with dies. The method of work- 
ing is as follows: Taking, for example, the case of an 
armature slotted disc 60 in. in diameter, with a 24-in. 
centre hole, and with 300 slots in the circumference, 
the square plate is first put under the double-crank 
press (Fig. 1), and the 24-in. holeis pierced by circular 
dies at one stroke of the press. The pierced blank is 
then taken to the circling machine (Fig. 2), and 
cramped between the palate plates. These are then 
made to revolve, when the action of the circular 
cutters draws the plate in and shears off the corners, 
making the plate into a large washer. This machine 
cuts up to 6 ft. in diameter. The plate is next taken 
to the notching press (Fig. 3), and is slotted around 
the edge till the first slot is reached, when the ma- 
chine stops automatically until the plate is replaced 
by a fresh blank. 

The machines themselves call for comment in several 
features which are the result of experiment and experi- 
ence. On the circling machine the adjustment for 
different diameters of plates to be cut is effected by 
moving the cutter head towards the pivot, which con- 
trols the revolution of the plate, and not in the usual 
way which makes the pivot the movable piece. 

In the double-crank press, Fig. 1, which is 6 ft. 1 in. 
bet veen the standards to allow of a plate 6 ft. wide 
to be placed between, there is an automatic friction 
clutch through which all the driving effect of the 
machine is transmitted. By a mechanism attached, 
this clutch is thrown out of gear every time the press 
comes to the top of its stroke, so that time is allowed 
to remove a plate which has been operated upon, and 
to place a fresh plate under the dies. By actuating 
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the hand lever shown in the cut the press slide is 
again put in motion, and the cycle of movements 
repeated at any time. By a simple movement of the 
hand lever the machine can be stopped at any point 
desired within a limit of ;}, in., the flywheel con- 
tinuing to revolve. The delicate tools which are 
used in this machiae require very accurate guiding, 
which is provided for by long guide-ways, and there 
is also a fine adjustment, so that the punch enters 
into its die just the right amount; this adjustment 
further provides for the taking up of any wear. 
The adjustment is effected by screws underneath 
each pitman or connecting-rod; on each of these 
screws fits a nut with teeth cut around the peri- 
phery, which gear into an idle wheel between them, 
so that when the wheel is forced round by means 
of a pinion worked by the attendant, the screws 
have a simultaneous rise or fall as required. This 
press weighs 174 tons complete. 

The notching press, Fig. 3, is provided with a 
throat 24 in. deep, so that plates or rings may be 
pierced near the inside hole, whilst the outside 

rtion can traverse clear of the frame. The range of 
eed which can be obtained upon this machine per 
stroke of the punch varies from one three-hundredth 
of acircle to one-twelfth, a variation which embraces 
all practical requirements. 
he dividing wheel is securely locked while the 





punching is taking place, so that there is no possible 
variation in any plate which is punched in this 
machine, and the results obtained are such that all 
the plates are practically identical. 

During the passage round of the plate, if from any 
cause the machine requires to be stopped, this can be 
effected by a hand lever without waiting for the die 
to feed to the place whence it started. 





SIR EDWARD WATKIN. 

Tue death of Sir Edward Watkin has removed a 
man who has held a leading position in the railway 
world for fifty years. As long ago as 1845 he was 
secretary of the Trent Valley Railway, and ever since 
he has held positions of great responsibility, which 
have brought him prominently before the public. 
When the London and North-Western Railway was 
formed he was attached to it, until he left to become 
general manager of the Manchester, Sheffield, and 
Lincolnshire line. In time he became the chairman of 
the company, and after that he added office to office in 
a most surprising way. In 1867 he took command of 
the Soath: Reaters Railway, and in 1872 he added to his 
responsibilities the charge of the MetropolitanRailway. 
He was receiver, and subsequently chairman, of the 
East London line, and also chairman of the Neath and 
Brecon. At one time he was a director of the Great 
Western Company, and also of the Great Eastern. 


For a period he held the Presidency of the Grand 
Trunk Railway. 
Apart from railways, Sir Edward was much occu- 


ied. In 1857 he was elected Member of Parliament 
or Great Yarmouth, but was unseated on petition. 
From 1864 to 1868 he sat for Stockport. In 1874 he 
became member for the Borough of Hythe, which 
includes the town of Folkestone, and he kept this 
seat until 1895. He was a Liberal in politics, until 
the Home Rule question divided the party, after 
which he adopted the Liberal Unionist side. He was 
knighted in 1868, and was made a baronet in 1880. 

The great work of Sir Edward’s later years was the 
extension of the Sheffield line to London, and its con- 
version into the system now called the Great Central. 
With his command over the Metropolitan and the 
South-Eastern, and his influence in the Cheshire lines, 
he had a direct connection from Dover to Preston, 
and he had dreams of further extensions northwards. 
Among his schemes which bulked largely for a time 
in the public eye was the Channel Tunnel, the proposed 
tunnel from Scotland to the North of Ireland, and the 
ship canal across Ireland. 

It was as chairman of a meeting of shareholders 
that Sir Edward Watkin showed his powers 
most conspicuously. Many a time a most formid- 
able opposition was organised against him, and 
a determined effort was made to oust him from 
his position, but he invariably came off the victor in 
such disputes. He was unfortunate in being con- 
nected with several companies which were in chronic 
difficulties, and hence economy assumed an exagger- 
rated importance in his mind, and he applied it on 
occasions when a generous expenditure would have 
been a wiser policy. Of the details of railway manage- 
ment he had no mastery whatever ; it was the broader 
feature of finance that appealed to him, and called 
forth his best efforts. He is succeeded in the title by 
his son, Mr. Alfred Mellor Watkin, a director of th 
South-Eastern Railway. : 





Coat Smoke ABATEMENT Socrety, Lonpon.—During 
January, February, and March, this young society has 
been busy with the only two smoke inspectors it can 
afford to keep at work ; 292 observations, extending over 
the last three months, have been reported to the execu- 
tive committee, and 214 factory chimneys and 37 steam 
tugs on the River Thames have been under observation. 
The duration of black smoke observed varied from five to 
60 minutes. The number of summonses taken out during 
this time was 22, and the magistrates inflicted penalties 
and costs amounting to 94/., which were duly paid into 
Court. Smoke observations were made in the following 
parishes: Chiswick, Brentford, Acton, Fulham, Ken- 
sington, City of Westminster, Battersea, Wandsworth, 
Lambeth, Southwark, City of London, Marylebone, 
Stepney, and also the River Thames. 





ProvinciAL Tramways.—The entire tram service of 
Newcastle-on-Tyne was suspended on Monday. The 
lease of the tramway company expired on Saturday ; and 
as the company failed to come to fresh terms with the 
Town Council pending the installation of the municipal 
electric system, no cars will be run until the municipal 
cars are ready. This will not be until the end of this 
year, or the inning of 1902. The Elland-road and 
Meanwood electric routes on the Leeds tramway system 
are now practically ready for use. Some 250 horses are 
to be sold from the Headingley dépét. Thirty tram cars 
are also to be disposed of at the same time—15 of the 
one-horse variety, carrying 18 passengers each, and 15 
double deckers, all Birkenhead built. The Northampton 
Town Council has decided to acquire by compulsion the 
Northampton-street tramways. A committee acting on 
behalf of the council offered 37,500/., and the tramway 
company asked 45,000/. The total cost of the under- 
—e which has been in existence for 20 years was 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Onoly a small amount of 
business was done in the warrant market last Thursday 
forenoon, but prices were very firm. Warrants were 
reported to be scarce, and were carried over at even. 
About 4000 tons changed hands, and Scotch rose 41., 
Cleveland 4d., and hematite iron 5d., Lan ton. The 
market was strong ia the afternoon, due largely to 
‘‘baar” covering, and on the day Scotch closed 74d. per 
ton up, Cleveland 64., and hematite iron 51., per ton. 
The settlement prices were: Scotch, 533. 9d. ; Cleveland, 
453. 34. ; and Cumberland hematite iron, 57s. 6d., per ton. 
The sales amounted to other 4000 tons. There was rather 
more business done on Friday forenoon, when between 
10,000 and 12,000 tons changed hands. Prices were irre- 
gular, Scotch advancing to 51s. 3d. cash, and reaching to 
531. 114d. per ton sellers, being a net drop of 1d. from 
the previous day. Cleveland and hematite iron were 
quotably unchanged. In the afternoon 4000 tons were 
dealt in and the close was flat, Scotch being down 34. on 
the day, and Cleveland also 3d. per ton. The settle- 
ment prices were: 53:. 104d., 45s. 6d., and 57s. 10}d. per 
ton. A moderate amount of business was done on Monday 
forenoon, and prices were steady, with practically no altera- 
tion from Friday’s close. The turnover amounted to about 
10,000 tons, including some three months’ transactions, 
in Scotch at 533. 9d., and in Cleveland at 453. 24d. and 
453, 3d. per ton. In the afternoon only 2500 tons were sold 
but prices were firm, Scotch making 14d. and Cleveland 
1d. perton. The settlement prices were : 533, 9d., 453. 3d., 
and 57s. 6d. per ton. On Tuesday forenoon business in 
the warrant market was very restricted, only some 2500 
tons being dealt in. Scotch rose 1d., but Cleveland 
dropped 2d. per ton. In the afternoon about 5000 tons 
changed hands and prices were firm, Scotch —orn per 
ton up on the day ; and hematite iron, although no business 
was done in it, was quoted 5d. up on the day at 58s. 1d. per 
ton buyers one month. Business was very restricted this 
forenoon, only about 2000 tons changing hands. Prices 
were 1d. per ton easier all round, but in the afternoon 
the market was more active, and about 10,000 tons were 
dealt in. Scotch iron closed 2d. per ton up on the day, and 
the settlement prices were: 543. 3d., 453. 14d., and 
57s. 104d. per ton. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 67s. per ton; Gart- 
sherrie, 67s. 6d.; Summerlee, Langloan, and Calder, 
683. ; Coltness, 74s.—all the foregoing shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 66s. ; Shotts, 
(shipped at Leith), 693.; Carron (shipped at Grange- 
a 67s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports were as follow: To Canada, 
265 tons; to India, 420 tons; to Australia, 300 tons; to 
France, 190 tons; to Italy, 380 tons; to Germany, 
125 tons; smaller quantities to other countries; and 
coastwise 4499 tons, The total shipments were 6584 
tons, against 10,148 tons in the corresponding week of 
last year. Up till last Saturday the year’s shipments 
amounted to 77,142 tons, as compared with 110,585 tons 
in the corresponding week a year ago. The pig-iron 
trade is somewhat disturbed, as it is generally expected 
that at the end of the month fresh difficulties may arise 
owing to the intention of both coalmasters and steel- 
makers to notify considerable reductions in wages. 
That is a question that must be seriously faced, both 
by masters and men, if the trade of the country is 
to be held and competition from foreign countries 1s to 
be successfully met. The number of blast-furnaces in 
actual operation is 54, against 60 last week (six having been 
damped down at Gartsherrie), and 84 at this time last 
year. Having damped so many blast-furnaces, the makers 
show no great desire to relight them, but use the present 
stoppage for repairs until fuel becomes more plentiful. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 60,915 tons yesterday afternoon, 
as compared with 61,166 tons yesterday week, thus show- 
ing a reduction amounting for the past week to 251 tons. 


Finished Iron and Steel.—It is said that Scotch manu- 
facturers of finished iron and steel have derived but little 
benefit from the recent reduction of wages, for consumers 
go on asking for concessions as soon as 8 reduction is 
made in the prices; and some makers declars that they 
will drop the running of their mills rather than concede 
any further. Steel ship-plates, for instance, were sold 
during the past week at 5/. 17s. 6d., which is the 
lowest pric3 reached in the present reaction, although 
the line was said to be a special one. The North 
of England makers are getting the credit of reducing 
prices, here as well as on their own side of the 
** Border.” Prices generally are really so low as to defeat 
the American competitors ; but the home values are now 
down so low as to enable Scotch makers to hold their own 
with Belgium. Many of the mills are still at rest. This 
is especially true of the plate mills, and it is stated that 
the American quotations for ship-plates are fully 30s. per 
ton higher than Scotch makers can get at home. Even 
now the bar mills are only starting up. 


Sulphate of Ammonia.—The weekly shipments of sul- 
phate of ammonia are reported to pe 1855 tons under 
those of the corresponding week of last year; and the 
total up to April 8 shows for the year 37,573 tons, or 
2514 tons under those for the corresponding period of 
last year. The market is neglected, and prices are easier 
in tendency, but not sufficiently low to meet the views 
of buyers. The present quotations range from 102. 83. 9d. 
to 107. 11s, 3d. per ton at Leith, and 107, 103. per ton 
at Glasgow, prompt delivery. 


#lasgow Copper Market.—The price of copper was raised 
22. 6d. per ton yesterday, but no business wasdone. In 
the afternoon no mention was made of the metal, and the 
settlement price to-day was 70/. 15s. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The official return dealing with 
the Hull coal traffic during the past month, and also the 
past quarter, shows that the business done during both 
periods has been a limited one, in marked contrast to the 
activity which prevailed throughout the corresponding 
portion of last year. Values have also been much lower. 
Only three of the thick seam collieries have sent over 
10,000 tons each. The total tonnage for March only 
reached 211,488 tons, against 301,680 tons last year, 
a falling-off to the extent of over 90,000 tons. The 
uarter’s business also shows a decline. During the 

rst three months of 1900 the tonnage totalled 778,272 
tons; but during the present quarter only 611,328 
tons were forwarded, a decrease of 166,944 tons upon 
the previous year. The business coastwise has been 
fairly sustained, 25,779 tons having been dealt with in 
the month. During the quarter 75,878 tons were 
forwarded. The exports have decreased in propor- 
tion. The largest decline was in the quantity sent to 
Holland, the month’s decrease being about 15,000 tons. 
Sweden took nearly 11,000 tons less in the same period, 
and Germany 6000 tons less. Nearly 8000 tons leas were 
sent to France, and 5000 tons less to Italy during the 
month, while about half the quantity was senb to North 
Russia. The only country showing a substantial im- 
provement was South America, which during the quarter 
absorbed 17,000 tons, being 10,000 tons more than was 
forwarded in the same period last year. 


Iron and Steel.— Although there is still a considerable 
amount of work on hand in the heavy departments of the 
iron and steel trades the outlook is not so encouraging as 
it was some months ago. The demands of the Government 
for what Sheffield has to supply in connection with battle- 
ships, cruisers, and similar vessels, are still satisfactory ; 
but comparatively few orders are coming in in connection 
with the mercantilemarine. Indeed, fortwo or threemonths 
past work has been tapering away. The heavy contracts 
which were placed with local firms by the Government 
for big guns have been practically completed, and in 
these departments there is not now very much doing. 
Further orders would be welcome. There is not the 
pressure for deliveries of either cast or forged steel 
shells there that prevailed some time ago, but a fair 
amount of work is still on hand. Some months ago when 
coke had reached almost prohibitive prices the local steel 
manufacturers decided to cease manufacturing as far as 
possible, and to supply their customers from stocks. This 
has since been going on, but now that cokes have dropped 
on the whole something like 103. per ton, steel houses 
have again commenced to make, but it is not their inten- 
tion to accumulate stocks in anything like the proportion 
that they had a year ago until fuel is cheaper than it is 
to-day. With regard to the file trade, while there is an 
excellent demand for all kinds of small files, there is not 
much doing in heavy filessuch as are required in the ship- 
building and engineering industries. 


South Yorkshire Coal Trade.—An average trade has 
been done during the week. There is an even demand, 
although rather small, and quotations remain unaltered. 
For manufacturing fuel there is a rather better demand ; 
but the consumption of house coal has been checked by 
the milder weather. Numerous inquiries are being 
received for the export trade ; but the transactions have 
been of a light character so far. The demand for slack 
and smudge is fairly well maintained, and owing to the 
short time worked at the pits, supplies about equal the 
demand. Best Silkstone coal is quoted at 15s. 6d. to 
163. per ton, secondary sorts making 14s. to 143. 64. per 
ton. Barnsley softs make 153. for t classes, and 
inferior sell at 133. 6d. to 143. per ton. Steam coal prices 
are uncertain, it being stated that in one or two instances 
shipping orders have been booked at 10s. 6d. to 11s. per 
ton. There is little alteration in the coke trade ; but the 
local demand has improved. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was large, the market was cheerful in tone, 
inquiries both from home and foreign customers were on 
a satisfactory scale, and a good deal of business was re- 
corded. More confidence was shown in the future 
than has been the case for some time past, and a disposi- 
tion was shown by several makers to advance quotations. 
Attempts to raise prices, however, at once checked buying. 
Purchasers were not at all inclined to give higher rates 
than those ruling a week ago, wd they reported 
that it was not difficult to find sellers ready to do business 
on such terms. It was reported that not only was the 
make of pig iron ye | well taken up, but that recently 
makers’ stocks had had to be considerably drawn upon to 
meet the demand. The large shipments of pig iron this 
month were pointed to as indicating the volume of trade 
going on, and inland deliveries were said to be also good. 

ne or two makers put the price of No. 3 g.m.b. Cleve. 
land Pig iron at 45s. 6d. for prompt f.o.b. delivery, and 
adhered firmly to that figure, but we did not hear of sales 
being recorded at it. The general market quotation for 
the ruling quality was 45s. 3d., and at that price a 
number of orders were placed. No. 4 foundry was 
433. 9d., and grey forge 433. 6d. to 433. 9d., the latter 
being anything but plentiful. Mottled was about 432. 3d., 
and white 43s. A better demand was reported for East 
Coast hematite pig iron, and Nos. 1, 2, and 3 were steady 
at 55s. for early delivery. Rubio ore was raised to 
14s, 9d. ex-ship Tees, the principal cause of the advance 





being the higher freights. The quotation, however, was 





just about nominal, as buyers would not, as a rule, en- 
tertain offers at such a price. Freights Bilboa-Middles- 
brough were fixed at 4s. 74d. To-day the market was 
firm, with a good business doing, and prices had, if any- 
thing, an upward tendency, but they were not quotably 
altered. 


Manufactured Iron and Steel.—There is rather more 
doing in these two important branches of the staple 
industry. Producers of several descriptions have recently 
booked fair orders, and the demand for rails is decidedly 
better than it was. Quotations are pretty much thesam> 
as those given last week, viz. : Common iron bars, 6/. 15s.; 
best ditto, 77. 53.; best best ditto, 7/. 15s.; iron ship- 
plates, 6/7. 103.; iron ship-angles, 6/.; stesl ship-plates and 
angles, 6/.; steel hoops, 7/. 103.; iron sheets, 8/.; and steel 
sheets, 87. 103.—all less the usual 24 per cent. discount 
for cash. Heavy sections of steel rails are firm at 5/. 53. 
net at works. 


Coal and Coke.—The coal trade generally is quieter, 
and quotations show a decided tendency to ease. Un- 
screened Darham bunkers can now be bought at about 
93. 6d. f.0.b. Gas coal price is maintained, but the de. 
mand is now naturally falling off considerably. Manu- 
facturing and coking coal quiet. Household coal very dull. 
There is, however, a very good demand for coke, and 

rices have again gone up. Average blast-furnace kinds 

elivered here are now l4s. 3d., and for best qualities 
153. 3d. has to be paid. 





PrrsonaL.—The Unbraakable Pulley and Mill Gearing 
Company, Limited, inform us that on and after the 20th 
inst. their sole agents for Blackpool district, viz., the Black- 
pool Engineering Works, Limited, will remove to their 
new works, New-road at Blackpool.—Mr. Bindloss having 
resigned the secretaryship of the Newcastle-on-Tyne 
Association of Students of the Institution of Civil Engi- 
neers, the duties of the office have been taken over by Mr. 
C. M. Skinner and Mr. W. H. Dickenson.—The Black- 
man Ventilating Company, Limited, of 27, Farringdon- 
avenue, E.C., having taken over the business of Mr. 
James Keith, heating engineer, of Arbroath, the two 
concerns have been amalgamated under the title of the 
James Keith and Blackman Company, Limited.—The 
Atlas Engineering Company, of Levenshulnie, Manches- 
ter, have appointed Mr. H. E. Montgomery, A.M. Inst. 
C.E., 113, Cannon-street, London, E.C., to be their re- 
presentative in London and district; and Mr. T. L. David- 
ey Mees Jamaica-street, Glasgow, to represent them in 

cotland. 





Tue INSTITUTION OF MECHANICAL ENGINEERS (GRADU- 
ATES’ ASSOCIATION).—The seventh general meeting of the 
Graduates’ Association (of this session) was held in the 
graduates’ room at the Institution of Mechanical En- 
gineers, Storey’s Gate, Westminster, at 7.30 p.m, 
on Monday last, Mr. Dagald Drummond, locomotive 
engineer, London and South-Western Railway, Nine 
Elms, 8.W., in the chair. A paper on the “ Mechanical 
Testing of Constructional Materials for Locomotives,” was 
read by Mr. C. A. Embleton, graduate, of London. The 
author stated that it is the practice of all firms of high 
reputation to privately test the constructional materials 
they manufacture in order to satisfy themselves that such 
materials are of suitable qualities for their intended pur- 
poses ; yet, in addition to this, an independent testing is 
usually insisted upon for all important Government and 
private contracts. The name of David Kirkaldy is in- 
eran associated with the testing of materials, and the 
results obtained and recorded by him with so much care, 
were initially instrumental in showing to the engineering 
world the value of independent testing and inspection. The 
testing of materials at the present time is done in three 
ways: —— cally, analytically, and mechanically. 
The first method: is of comparatively recent growth, and 
its development is nob yet sufficient to have brought it 
into general commercial use. The second method deals, 
as its name implies, with the chemical composition of the 
materials to be tested ; while the third method deals with 
the power of the materials to resist the stresses which 
will be brought to bear upon them in actual use. The 
author dealt mainly with the last method. The mecha- 
nical tests made on constructive materials are nearly 
always of two kinds—first, the tensile test, in which the 
strength of the material tested, and its ductility, are re- 
presented in units of weight and length; and, second, the 
forge test, in which the material is variously tested by 
bending, crushing, drifting, &c., both when hot and cold, 
in order to obtain further data to insure that it is in all 
respects suitable for its intended purpose. The method 
of working the lever testing machine by Messrs. J. 
Buckton and Co., Leeds, was explained by the author. 
All tensile tests are carefully recorded in test certificate 
forms. Manysamplesof test-pieces taken from boiler- plates, 
axles (both straight and cranked), tyres and wheel centres, 
frames, &c., were shown, and interesting descriptions of 
the methods of testing tyres, wheel centres, springs, 
pistons, and connecting-rods, coupling-rods, crankpins, 
and copper for copper fireboxes and stays, brass boiler 
tubes and cast-iron cylinders, were given by the author. 
In conclusion, the author expressed his opinion that there 
exists at the present time a great need for the standardisa- 
tion of tests and test-pieces, and although various steps 
are being taken to attain this end, yet this subject is one 
which is of vital importance to the mechanical engineer, 
and this Institution should take the leading place among 
the various associations which are endeavouring to remove 
the generally chaotic condition now existing as regards 
the testing of constructional materials, with its consequent 
inconvenience to engineers and manufacturers. A discus- 





sion followed. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The coal trade has shown more activity ; both 
best steam coal and secondary qualities have been in good 


demand, and prices have been supported with firmness. | F 


The best descriptions have made 16s, 9d. to 17s. 3d. per 
ton, while secondary qualities have brought 15s. 6d. to 
15s. 9d. per ton. There has also been a steady demand 
for the best house coal; No. 3 Rhondda large has made 
15s. to 15s. 6d. per ton. Patent fuel has been moderately 
active. Quotations for coke have shown scarcely any 
change; foundry coke has made 16s. to 17s. per ton; 
while furnace coke has brought 143. 6d. to 153. 6d. per 
ton. As regards iron ore, the best Rubio has been making 
14s. to 14s. 6d. per ton, while Tafna has realised 15s. to 
15s. 6d. per ton. 


Cardiff Tramways.—The Cardiff Town Council having 
applied to the Board of Trade for sanction to a loan of 
277,630/. for tramway purposes, Major Druitt, R.E., held 
an inquiry into the application at the Council Chamber 
on Friday. The town clerk read evidence of the borough 
engineer, and also of the mayor, The latter stated that 
since 1875 the capital expenditure of the council upon 
public works and other improvements had amounted to 
2,027,211/., and the total indebtedness of the borough was 
2,434,999/., including the capital represented by water 
works. The tramways were to be worked on the over- 
head trolley system, and reduced to single lines they 
would run to 15 miles. Track-laying and cable work com- 
menced in December last. As to the 850,000. authorised 
under an Act for new tramways in the borough, the engi- 
neer had informed him that after deducting the amounts 
expended and estimated to be expended for the construc- 
tion and electrical equipment of the track and wood- 
paving of the roads, there remained a balance of 144,614/. 
to be borrowed for new tramways, and this sum was im 
cluded in the 277,630/., the subject of the present inquiry. 
A further application would ba made, in due course, for 
sanction to a loan for the acquisition and conversion of 
the existing tramways. The inspector will report 
later on. 


South Wales Coal and Iron.—The exports of iron from 
the five principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot. and Llanelly—were as follow in March : 
Foreign—Cardiff, 1,176,925 tons ; Newport, 233,670 tons; 
Swansea, 145,827 tons; Port Talbot, 26,617 tons; and 
Llanelly, 11,724 tons; making a total of 1,594,763 tons ; 
Coastwise—Cardiff, 195,767 tons; Newport, 65,363 tons ; 
Swansea, 37,234 tons; Port Talbot, 6600 tons; and 
Llanelly, 3778 tons ; making a total of 308,762 tons. The 
exports of iron and steel were: Cardiff, 2098 tons; New- 

ort, 2706 tons ; Swansea, 49 tons; and Port Talbot and 

lanelly, ni/ ; making a total of 4853 tons. The exports 
of coke were: Cardiff, 7054 tons; Newport, 693 tons ; 
Swansea, 700 tons ; Port Talbot, 1179 tons ; and Llanelly, 
nil; making a total of 9626 tons. The exports of patent 
fuel were: Cardiff, 34,880 tons; Newport, 9180 tons; 
Swansea, 23,767 tons; Port Talbot, 561 tons; and Llanelly, 
nil; making a total of 68,388 tons. The shipments 
from the five ports in the first three months of this year 
were: Cardiff, 4,025,168 tons; Newport, 954,750 tons ; 
Swansea, 507,675 tons; Port Talbot, 100,915 tons; and 
Llanelly, 52,348 tons; making an aggregate of 5,640,854 
tons. The shipments of iron and steel were: Cardiff, 
7429 tons ; Newport, 8395 tons; Swansea, 262 tons ; and 
Port Talbot and Llanelly, nid; making an aggregate of 
16,086 tons. The shipments of coke were: Cardiff, 
20,162 tons: Newport, 4482 tons; Swansea, 2009 tons; 
Port Talbot, 2062 tons; and Llanelly, ni/; making an 
aggregate of 28,715 tons. 
were: Cardiff, 92,435 tons ; Newport, 21,656 tons ; Swan- 
sea, 93,833 tons; Port Talbot, 561 tons; and Llanelly, 
nil; making an aggregate of 208,485 tons. 


Merthyr.—The new electric railway at Merthyr has 
proved a success, On Easter Monday over 12,000 pas- 
sengers were carried over it, and on the two previous days 
the total number carried was over 16,000. 








MeEx1caAN PetroteumM.—Extensive beds of asphalt and 
petroleum have been discovered in the Coalzocoalcos dis- 
trict in the State of Vera Cruz, Mexico, 





Srrrt.—The new year has opened in a somewhat dis- 
couraging fashion, so far as our exports of unwrought 
steel are concerned. The shipments in March were 18,088 
tons, as compared with 33,732 tons in March 1900, and 
24,104 tons in March, 1899. In the three months endin 
March 31 this year steel was exported from the Uni 
Kingdom to the aggregate extent of 47,332 tons, as com- 
pared with 91,488 tons in the first quarter of 1900, and 
65,608 tons in the first quarter of 1899. The largest ship- 
ments were made to the following countries : 





Country. 1899. 1900. 1991 

tons | tons | tons 

Germany... oe .-| 15,782 | 10,196 6,314 
United States an of 2,633 6,328 1,264 
British India | 7,451 | 9,461 8,9 7 
Australasia .. 7,420 | 10,872 | 10,459 
Canada 624 8,166 550 
Holland 3,538 7,320 | 1,318 


~4 oe | — a 
The exports have considerably fallen off this year to 
Sweden and Norway, Denmark, and France. The value 


of the unwrought steel exported in March was 213,569/., 
as compared with 384,234/. in March, 1900, and 252, 9730. 
in March, 1899. The aggregate value of the exports for 
the first three months of this year was 581,701/., as com- 
pared with 1,025,291/. and 664,387/. in the corresponding 
periods of 1900 and 1899 respectively. 


The shipments of patent fuel | Ag 





MISCELLANEA. 


A course of lectures has been given, during Lent term, 
at the University of Cambridge, by Mr. Thomas Andrews, 

-R.S., M. Inst. C.E., on “The Micro-Physics of Naval 
Engineering.” 

The traffic receipts for the week ending April 7 on 
thirty-three of the principal lines of the United King- 
dom amounted to 1,855,191/., which was earned on 20,4253 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,777,036/., with 19, 
miles open. There was thus an increase of 78,155/. in the 
receipts, and an increase of 5564 in the mileage. 


The trade and navigation returns for March show im- 
ports amounting to 46,426,056/., an increase of 1,423, 922/., 
or 3.1 per cent., on the corresponding month of 1900, the 
exports amounting to 25,021, 293/,, a decrease of 295,528/., 
or 1.1 per cent. ‘The value of the iron and steel exports 
was 2,091,117/., against 3,002,238/., a decrease of 30.3 per 
cent.; and of the coal and coke exports 2,393,520/., against 
3.015, 980/., an increase of 20.6 per cent. 


In the point of view of the complete utilisation of a 
plant, it is always advantageous for an electric tramway 
company to be able to supply current to outside customers, 
for lighting purposes or for power. The Compagnie de 
lEst Parisien is now completing an important system of 
tramways in Paris and in the eastern suburbs; they have 
recently commenced to supply current at Ivry, the centre 
of their tramway system, for lighting and power purposes. 


Amongst the tests recently carried out by the British 
Fire Prevention Committee, were some on iron-framed 
doors, of which one was constructed to conform to the 
Building Act, and the other to the requirements of.the 
insurance companies. Each door was constructed of }-in. 
plating on a framework of thicker metal. Both stood 
the test fairly well, as, though they ultimately became 
red-hot all over, they remained in place and did not bulge 
more than 1 in. out of truth. 


Many schemes have been brought forward for the 
satisfactory soldering of aluminium. Some failed owing 
to the necessity for exceptional skill on the part of the 
workman, whilst in other cases the joints, whilst appa- 
rently sound when new, gave. way spontaneously later 
on. <A new flux intended to facilitate the soldering 
of this metal is now being introduced by the Alumite 
Company, of Camborne, Cornwall. The aluminium, 
after cleaning, is tinned with the aid of the flux, and 
can then, it is stated, be soldered as easily as tinplate. 


The Westinghouse Electric Company, of Pittsburg, 
has been awarded the contract for the complete motor 
and control equipment of all the elevated lines of the 
Brooklyn Rapid Transit Company, of New York. This 
system comprises over thirty miles of double-track rail- 
way, which is one of the largest elevated rapid transit 
systems in America. This contract was awarded to the 
Westinghouse Company after a long series of trials and 


tests, each competitor furnishing a number of sample|C 


trains. These trials and tests extended over a period of 
nearly three years, 


As the result of an elaborate series of experiments, 
Professor Nernst and Mr. have arrived at the 
conclusion that the efficiency of the mantles used in an 
incandescent gas lighting in no way depends on an 
catalytic action, as has previously been suggested. It 
turns out that the rare earths used have a remarkably 
small power of emitting radiations with long wave 
lengths, differing markedly in this respect from carbon. 
a consequence the temperature reached by the 
mantles is very ae since any energy they absorb 
from the heat of the flame is not easily radiated away at 
the lower temperatures, 


The Board of Trade have recently confirmed the follow- 
ing Light Railway Orders: 1. Maidstone and Faversham 
Junction Light Railway Order, 1901, authorising the 
construction of a light railway in the County of Kent 
from Hollingbourn to Faversham. 2. Brackenhill 
Light Railway Order, 1901, authorising the _con- 
struction of light railways in the parishes of Hems- 


worth, Ackworth, and Badsworth, in the West Riding | d 


of the County of York. 3. Cleobury Mortimer 
and Ditton Priors Light Railway Order, 1901, autho. 
rising the construction of a light railway in the 
County of Salop from Cleobury Mortimer to Ditton 
Priors. 4. Nidd Valley Light Railway Order, 1901, 
authorising the construction of a light railway in the 
rural district of Pateley Bridge in the West Riding of 
tbe County of York, from Pateley Bridge to Lofthouse. 


We have received from the Scottish Electrical Con- 
tractors’ Association now Centre) a copy of the con- 
stitution and rules. The association consists of contractors 
or representatives nominated by contractors, and has been 
formed with a view to securing uniformity of action and 
practice amongst the numerous firms carrying on work in 
the neighbourhood of Glasgow. A portion of the rules have 
reference to the workmen and appear fairly liberal. One, 
we observe, is to the effect that ‘* dirty money ” shall not 
be given as a matter of right. This has no reference to 
‘*filthy lucre,” but is, we gather, a compensation to men 
engaged in specially dirty work for the wear and tear 
of their clothing. One of the rules having reference to 


-|consulting engineers and contractors, provides that in 


case of dispute the matter shall be submitted to arbitra- 
tion, instead of the engineer being, as is now too common, 
both defendant and judge. The rule, whilst perfectl 
fair, will need the exhibition of some backbone if it is 
to gain general acceptance. 

Lloyd’s returns for the half-year ending on September 30 
last show that during that time 321 steamships were lost 
or broken up. Of these, 25 sailed under the British 








flag, of which eight were lost by collision, seven were 
wrecked, one foundered, and five were broken up. 
The German mercantile marine, which stands next to us 
in dimensions, suffered loss to the extent of two ships 
only out of a total of 1209. France, with but 662 steam- 
ships, lost three by collision and wreck, and a fourth was 
broken up. In sailing vessels Britain and her colonies again 
stands first both as to tonnage owned and lossesexperienced. 
Thus, out of a total of 2908 sailing ships the losses for 
the six months were 24, of which 3 were abandoned, 5 
broken up, 2 burnt, 4 lost in collision, 2 foundered, 2 
are reported as missing, and 12 were wrecked. The United 
States, which stands second in sail tonnage, having 2130 
vessels, lost 16, of which two were broken up. Norway, 
it appears, owns a considerable fleet of sail tonnage, and 
out of 1574 lost 21, 4 being broken up. 


A committee, to be known as the 4 ey Research 
Committee, has been organised by the Royal Institute of 
British Architects and the Surveyors’ Institution, with 
the object of collecting and tabulating information from 
all parts of the country as to damage resulting to build- 
ings from lightning-stroke. The committee owes its in- 
ception to Mr. Killingworth Hed who in his - r 
on ‘‘ The Protection of Public Buildings from Light- 
ning,” read before the Royal Institute in April last year, 
referred to the difficulty experienced by experts in get- 
ting accurate information as to injuries sustained by 
lightning-struck buildings, and urged the desirability 
of an inquiry by a recognised authoritative body as 
to how far buildings are rendered lightning-proof by 
modern systems of protection. The Lightning-Rod Con- 
ference, as the result of an exhaustive inquiry extending 
over three or four years, drew up and published with its 
report in 1882 a code of rules for the erection of lightning 
conductors, which has served practically as a text-book 
on the subject up to the present time. Since the general 
adoption of these rules, however, no certain information 
has been collected on the effect of lightning strokes on 
buildings provided with conductors. @ present inquiry, 
therefore, by the collection of precise data, may serve to 
tesb in some measure the results accruing from the rules 
laid down by the Lightning-Rod Conference nearly 20 
years ago. The committee includes Mr. John Slater, 
chairman, Major-General E. R. Festing, C.B., F.R.S, 
Dr. Oliver Lodge,- F.R.S, Messrs. J. Gavey, W. P. 
Goulding, W. N. Shaw, F.R.S., H. H. Statham, A. R. 
Stenning, Arthur Vernon, and Killingworth Hedges, 
hon. secretary. Persons willing to assist by their obser- 
vations are requested to communicate with the secretary 
to the committes at the offices of the Royal Institute of 
British Architects, 9, Conduit-street, London, W. 








Tue INSTITUTION OF JUNIOR ENGINEERS,—At the meet- 
ing of this Institution, held at the Westminster Palace 
Hotel on April 12, the chairman, Mr. Percival Marshall, 
presiding, a paper on ‘‘ Iron-Lined Tunnelling Construc- 
tion” was read by Mr. A. Woodroffe Manton, M. Inst. 
.E, Member. There was a large attendance, Intro- 
ducing the subject, the author made reference to the 
visits which the members ‘had paid to the works of the 
Central London Railway and to the City and South Lon- 
don Railway Northern Extension works, and also alluded 
to other shield-driven tunnels which had been constructed 
in England and on the, Continent previously to those. 
The general details of the Greathead shields were de- 
scribed, likewise modifications to increase the rate of 
progress of the work. Special types of tunnelling shields 
were dealt with, the most economical design of the shield 
chambers, both initial and terminal, being discussed. In 
this connection the ingenious hooded shield invented by 
Mr. Dalrymple Hay, and used on the Waterloo and City 
Railway, was introduced. Plant for air compressing (for 
a grouting, and shield advance), winding, 
pumping, lighting, and traction, was described, and par- 
ticulars given of the speed of tunnelling which had been 
attained. Boring or excavating machines, as used in 
conjunction with a shield, were referred to and illus- 
trated, the most successful being Thomson’s bucket- 
ladder machine, which been employed in the 
construction of the Central London Railway. Proposed 
esigns for rotary and chain-cutter boring machines 
were shown, and their relative. advantages considered. 
Illustrations of special plant for the driving of iron- 
lined tunnels were exhibited, and the author indi- 
cated the conditions under which each design would 
probably give the best results. A discussion followed the 
reading of the paper, and a vote of thanks was accorded 
the author. On the following afternoon, April 13, the 
paper was sunplrmeniee by a visit to the Great Northern 
and City Railway Works, through the courtesy of the 
engineers, Sir Douglas Fox and partners, and of the con- 
tractors, Messrs. 8. Pearson and Son. Mr. B. Everett 
and other gentlemen showed the members over. The 
surface machinery was first seen, and the system of re- 
moving the.excavated material explained. Raised from 
the shaft at Poole-street, New North-road, it is taken 
away vid the Regent’s Canal, and used for filling up an 
old East London Waterworks reservoir, situated in 
Victoria Park. The line runs from Moorgate-street to 
Finsbury Park, and consists of 54 miles of double tunnel- 
ling. The party walked to the working face, where they 
‘were shown the shield under actual driving conditions, a 
gang of workmen having been specially kept to go 
through all the various operations for the members’ 
benefit. The outside diameter of the shield is 17 ft. 44 in., 
and to drive it forward is fitted with 16 hydraulic rams, 


| each 7 in. in diameter, the working pressure being 2 tons 


r square inch. It is expected that the tunnelling will 
be completed by September next. Before the members 
dispersed, their cordial thanks were expressed for the 
exceptional facilities which had been extended to them 
for the inspection of this interesting work. 
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ARMATURE PLATE MACHINES. 
CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, LIMITED, BIRMINGHAM. 
(For Description, see Page 507.) 




















Fie. 2. Crrcuinc MacuIne. 



































Fig. 3. Norcuine Press. 
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and discussed. ; 
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Law Reform,” by Mr. Alexander Siemens. The Right Hon. the 
Lord Chief Justice, G.C.M.G., will preside.—Friday, April 26, at 
p.m. Howard Lectures. ‘‘ Polyphase Electric Working,” by 
Mr. Alfred C, Eborall, M.1.E.E. (Lecture I.). 

Tue STAFFORDSHIRE IRON AND STEEL INSTITUTE.—Saturday, the 
27th inst., annual meeting, at Dudley. at 5 p.m. 

LIVERPOOL ENGINEERING Society.— Wednesday evening, April 24, 
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officers for the ensuing session. Presentation of diploma certifi- 
cates to those members, associates, and students who have 
been elected during the past session, and have paid their sub- 
scriptions. 
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CLIENTS, ENGINEERS, AND 
CONTRACTORS. 

THE system of employing contractors to erect 
engineering works, and undertakings of a similar 
character necessitates the appointment of some com- 
petent engineer to perform duties very similar to 
those which fall to the lot of an architect. Placed 
as he is in a very difficult position, it is not un- 
natural that disputes should occasionally arise both 
between the engineer and his employer, and the 
engineer and contractor. The employer may feel 
dissatisfied with the completed work, and blame 
the engineer for having passed it ; while the con- 
tractor, unable to obtain the certificate, possession 
of which is usually a condition precedent to pay- 
ment, sometimes feels that his interests are being 
sacrificed in favour of those who have employed 
the engineer. What, then, is the true position of 
an engineer? Is he arbitrator or servant, or both ? 
We have said that he resembles an architect in 
many respects; and it will, therefore, be con- 
venient, in order to find a satisfactory answer to 
the above questions, to refer to cases involving 
the relationship of building owner, architect, and 
building contractor. 

To deal first with the rights of a contractor 
against the engineer, the law may be conveniently 
summarised as follows : 

‘* Tf payment to the contractor is made to be de- 
pendent upon a certificate for the amount being 
given by the engineer employed, the contractor 
cannot sue for payment, or on a quantum moruit, 

















9) at law or in equity before the certificate is given, 


even though it be not given by the fault of the 


8] engineer nor can he sue the engineer for damages 


unless the certificate is withheld by fraud or by 
collusion or arrangement between the employer 
and the engineer.” 

We cannot do better than refer to the decisions 





which furnish authority for all the propositions com- 
prised in the above paragraph. And first it is im- 
portant to remember that the certificate of an 
engineer need not be in writing unless the contract 
contains an express provision to that effect. The 
following clause has been held not to necessitate 
the use of a certificate in writing, ‘‘ provided that 
the architect should have certified that the whole 
of the work has been done to his satisfaction.” 
[Roberts v. Watkins 14 C.B.N.S., 592.] 

This certificate is in every sense a condition pre- 
cedent to the right of the contractor to obtain pay- 
ment on account of quantities, and there is appa- 
rently no duty cast upon the employers to see that 
their engineer grants certificates from time to time. 
In the case of Clarke v. Watson [18 C.B.N.S., 278] 
the facts were as follow : 

By the terms of a contract certain works were to 
be done for the defendants by the plaintiffs, ac- 
cording to plans and specifications, and to be paid 
for by certain instalments, ‘‘ on production by the 
contractors to the defendants, or one of them, of 
the certificate of the surveyor for the time being of 
the defendants, that they (the contractors) had duly 
and efficiently performed and completed such work 
to his satisfaction.” In an action upon this con- 
tract, it was alleged that all things necessary had 
been done by the plaintiffs to entitle them to have 
the certificate of the surveyor that the work had been 
duly and efficiently performed and completed to his 
satisfaction, but that the said surveyor had not given 
such certificate, but had wrongfully and improperly 
neglected and refused so to do, &. It was held 
that, in the absence of collusion, the plaintiffs were 
not entitled to recover without producing the sur- 
veyor’s certificate; nor were the defendants re- 
sponsible for the refusal of the surveyor to give one. 
It was pointed out by Erle, C.J., in this case that 
when they undertake to be bound by a contract 
which renders the certificate of their employer’s 
engineer a condition precedent to payment, con- 
tractors must not be allowed to substitute the 
opinion of the jury for that of the engineer. And 
Mr. Justice Willes is reported to have said that an 
engineer will not be held to have wrongfully with- 
held his certificate where he has been guilty of a 
mere error in judgment [per Willes, J., at p. 285] 
or has refused to exercise his judgment. In such 
a case it seems that the plaintiffs must only call 
upon the defendants to appoint a new surveyor. 

A very clear idea of the true position of an en- 
gineer is presented by the case of Stevenson ». 
Watson [4 C.P.D., 148], which was tried in 1879. 
There an action was brought by a contractor against 
an architect for that he did not use due care and 
skill in ascertaining amounts, .&c., and refused to 
state how his quantities had been measured and to 
reconsider his final certificate, by reason whereof it 
was alleged that the contractor lost the payment 
of a balance from the company. It was decided 
that the functions of an architect are not merely 
ministerial, but such as require the exercise of pro- 
fessional judgment, opinion, and skill, and that, 
therefore, he occupies the position of an arbitrator 
against whom (no fraud or collusion being alleged) 
the action would not lie. The following remarks of 
Coleridge, C.J., at page 159, are very instructive : 
“‘T think if his position be such as I have de- 
scribed, he is not bound to give the grounds of his 
opinion, or to reconsider it, and that the person 
who has taken him for better or for worse, as one 
whose opinion is a condition; precedent to the ob- 
taining of a sum of money, cannot bring an action 
against him for refusing to give the ground of his 
opinion, or to hear evidence tendered to show that 
the opinion was wrong . . . I at first thought he 
might on a certain view of the facts be regarded as 
an arbitrator who.had not arbitrated, and that, 
perhaps, an action might be maintained (according 
to obvious analogies) not for doing his duty ill, 
but for not doing it under any circumstances.” 

The fact that the contractors agree to be bound 
by the decision of the engineer ‘‘ for better or for 
worse,” must be treated by them as their only con- 
solation when he turns out worse. If he refuses 
altogether to grant certificates, it is possible, as 
we shall see hereafter, that the arbitration clause 
may be called into play in order to compel him to 

0 80. 

As to what constitutes fraud on the part of an 
architect or engineer, itis very difficult to give an 
exact definition. According to the American case 
of Snell rv. Brown [71 Ill., 133] it is not sufficient 
to show that the estimates of an engineer for work 
done ursuant to the contract are less than the 
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measurements of the work actually done, nor that 
more work was done than included in the estimate. 
There must be evidence that he knowingly and 
wilfully disregarded his duty, and rejected or con- 
demned work which he knew fully conformed in all 
respects to the contract. Lord Justice Turner, 
in dealing with questions of fraud or collusion be- 
tween the engineer and employer, expressed the view 
that ‘‘ It would be a fraud on the part of a company 
to have desired by their engineer alterations, ad- 
ditions, and omissions to be made, to have stood 
by and seen the expenditure going on upon them, 
to have taken the benefit of that expenditure, and 
then to refuse payment on the ground that the ex- 
penditure was incurred without proper ortlers 
having been given for the purpose” [Hill v. South 
Staffordshire Railway Company, 12 L.T.N.S. 63). 
Nevertheless, a very clear case of fraud must be 
made out before the Court will question the certi- 
ficate of the engineer [see Sharpe v. San Paulo Rail- 
way Company, L.R. 8 Ch., 597). _ 

Again, it is clear that if collusion between the 
employer and the architect be established, and that 
such collusion results in the dishonest withholding 
of the certificate, the contractor may sue for work 
done [see Batterbury v. Vyse, 2 H. and C., 42]. In 
other words, it is an implied term of the contract 
between the employer and the contractor that the 
architect or engineer will do his duty and act fairly. 

While, therefore, an engineer may be, in fact, 
the servant of his employer, he really acts in some 
measure as an arbitrator ; and in so far as he is 
appointed to exercise a judicial function, the terms 
of his employment must be made known to the con- 
tractor. Otherwise the contractor might be bound 
by the decision of one whose temptation to decide 
in favour of his employer might be so great as to 
outweigh the dictates of professional honour. 

Thus, where an architect undertook to erect a 
house for 15,000/., including architect's commission 
and all expenses, and then employed a builder who 
gave an estimate upon quantities forwarded to him 
by the architect, and ultimately did the work for 
13,6901., a clause was inserted providing for the 
settlement of all disputes between the parties by 
the architect ; it was held that, in the circum- 
stances of the case, the architect was agent of the 
employer, and that the plaintiff was entitled to an 
account of what was due to him for extras over and 
above the contract price [see Kimberley v. Dick, 
L.R., 13 Eq. 1). 

Assuming that the engineer is the arbitrator to 
settle questions arising between employer and con- 
tractor, it is not hard to see that his position is one 
of considerable difficulty. A submission to an engi- 
neer will, however, be enforced by the Court, 
although he may have formed an opinion on the 
matter in dispute before hearing the parties, and 
notwithstanding that he may probably be biassed 
in favour of the employer's contention, unless there 
is sufficient reason to expect that he will not act 
fairly. Lord Justice Bowen, in referring to this 
matter in the case of Jackson v. Barry Railway 
Company [(1893) 1 Ch. 238] said : 

‘«To an adjudication in such a peculiar reference, 
the engineer cannot be expected to, nor was it in- 
tended that he should, come with a mind free from 
the human weakness of a preconceived opinion. 
The perfectly open judgment, the absence of all 
previously formed or pronounced views, which in 
an ordinary arbitrator are natural and to be looked 
for, neither party to vhe contract proposed to 
exact from the arbitrator of their choice. They 
knew well that he possibly, or probably, must be 
committed to a prior view of his own, and that he 
might not be impartial in the ordinary sense of the 
word. What they relied on was his professional 
honour, his position, his intelligence; and the 
contractor certainly had a right to demand that 
whatever views the engineer might have formed, 
he would be ready to listen to argument, and at 
the last moment to determine as fairly as he could 
atter all had been said and heerd.” 

It was once held that when the question becomes 
one of whether the arbitrator has himself been 
guilty of neglect the Court will interfere. uttall 
v. Mayor of Manchester, 8T. L. R., 513.) This 
principle, which on the face of it appears reasonable 
enough, has been negatived by the late Lord Esher 
in the case of Eckersley v. Mersey Docks and 
Harbour Board [(1894) 2 Q.B., 667]. It was there 
decided that where in a contract for the execution 
of works the arbitrator selected by the parties is the 
servant of one of them, he is not disqualified by 
the mere fact that under the terms of the sub- 


mission he may have to decide disputes involving 
the question whether he has himself or that his 
own son has acted with due skill and competence 
in advising his employers in respect of the carrying 
out of the contract. His lordship said: ‘‘ Where 
you have a man of high character, one whose cha- 
racter for impartiality cannot be impeached when 
he has to decide as to his own conduct, to say 
that such a man would not have enough honesty 
and strength of mind to act impartially where his 
son’s conduct came in question, is a statement 
which I cannot accept. I do not believe it in this 
particular case.” 

A question sometimes arises whether a dispute to 
come within the arbitration clause can arise before 
the engineer has given his certificate. In the case 
of Hohenzollern v. Contract Corporation [54 L.T., 
596] a contract for the sale of locomotives provided 
for payment of the price upon the certificate of the 
engineer that the locomotives were in perfect work- 
ing order at Croydon, and by a subsequent clause 
that ‘‘ all disputes are to be settled by arbitration.” 
The locomotives were delivered at Croydon, but the 
engineer refused to certify or to give his reasons 
for not certifying. The vendors thereupon pro- 
ceeded under the arbitration clause, the purchasers 
taking part under protest. An award was given in 
favour of the vendors. It was decided that a dis- 
pute had arisen within the arbitration clause, and 
that, whether the arbitrator was right or wrong, as 
he had not exceeded his jurisdiction the Court 
would enforce the award. In the course of his 
judgment the present Master of the Rolls said, 
‘* The fact is that without such an arbitration clause 
as this, these agreements are very often extremely 
onerous. The engineer may refuse his certificate 
for any or no reason. That may be one reason 
why this clause was inserted.” Nevertheless the 
contract may, and often does, make the engineer’s 
certificate conclusive and indispensable [see Sharpe 
v. San Paulo Railway Company, post}. 

The above method of overcoming the difficulty 
so often occasioned by the withholding of an engi- 
neer’s certificate may possibly commend itself to 
contractors who suffer at the hands of a dilatory 
engineer. 

Having endeavoured to explain the legal rela- 
tionship of engineer and contractor, the position 
of an engineer as regards his employer remains to 
be considered. Generally, it may be stated that 
where an engineer is employed on account of his 
skill or professional knowledge as quasi-arbitrator, 
valuer, or dispute preventer, to value or determine 
some point between two or more parties, he is not 
liable in that capacity for (a) want of skill, (b) 
ignorance of law, or (c) negligence. He may never- 
theless be sued for negligence as an engineer, on 
the implied undertaking by a person exercising a 
profession that he understands and will exercise 
care and skill upon the undertaking for which he is 
employed [Rogers v. James (1891), 8 T.L.R., 67]. 
Thus an action might lie against an architect or 
engineer for negligently overcertifying. 

The recent case of Reshll v. Nye, which was 
heard by Mr. Justice Mathew last year, 
serves to show that any concealment of material 
facts and commission received from the contractor 
is not looked upon with favour (reported 16 T.L.R.., 
154). An action was brought against an architect 
(a) for breach of his term of employment ; (b) for 
damages for negligence. It appeared that in addi- 
tion to a commission of 2} per cent. on the amount 
of the estimate, the defendant received from the 
contractor a commission for taking out quantities. 
The latter commission was concealed from the 
——- who contended that the agreement between 

im and the defendant covered the cost of taking 
out quantities. This view, however, was not 
adopied by the Court, but in the course of his 
judgment, Mr. Justice Mathew expressed some 
strictures upon the conduct of the defendant in not 
disclosing a secret commission to his employer. 

The extent of an engineer's authority (as between 
employer and contractor) is to be measured by the 
extent of the usual employment of engineers, unless 
it is expressly limited or extended ; but asa rule it 
is defined and limited by the contract between the 
builder and the building owner. Thus where the 
written certificate of the engineer is required by 
the terms of a contract to entitle the contractor to 
payment, an oral promise made by the engineer as 
to further payments in excess of the contract price 
will not be binding on the building owner [Sharpe 
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THE MINERAL PRODUCTION OF 
SPAIN. 


A PERUSAL of the latest report on the trade of 
Spain by the commercial attaché to his Majesty’s 
Embassy at Madrid gives the impression that the 
loss to Spain of her colonies may prove a blessing 
in disguise, and that the country relieved of the 
military burdens of administering large and distant 
colonies may rapidly develop her legitimate trade. 
The total value of the general trade of Spain 
during the year 1899 was 76,390,3941., while the 
average during the preceding five years was 
69,440,000/., and the increase has to be set en- 
tirely to the account of importations. The export 
trade of Spain was roused artificially by differential 
tariffs with her colonies, and it was inevitable that 
a decrease should take place after the loss of these 
exclusive markets. The most interesting feature 
in the report is, that while there was a decrease of 
some 44 millions sterling in the export trade with 
Spanish colonies, there was an expansion in the 
export to foreign countries, equal to over three 
millions, thus showing that new markets had been 
found for Spanish goods. Moreover, the increase 
in the value of the goods imported seems to show 
a great increase in the purchasing power of the 
people, and Mr. Harrison, the British commer- 
cial attaché at Madrid, takes a very hopeful view 
of the outlook for Spanish commerce and pro- 
sperity; and he believes that a study of the 
general movement of trade shows that Spain is 
perfectly capable of taking an important place 
among the great commercial nations. At the 
same time, he points out that the important 
industries which would lead to this result are 
forgotten, while every effort is exerted to con- 
ciliate markets, which, at the best, offer no advance- 
ment to the commercial standing of the country. 
Spanish merchants and manufacturers seem to 
trust more to national sentiment than to the law 
of supply and demand, and to waste their efforts 
on endeavours to extend their trade with Spanish- 
speaking countries from which no great demand is 
likely to come for their goods, and in which 
Spanish production are not likely to receive more 
favour than others, unless they are cheaper or of 
better quality. 

Our present object however, is not to review 
Spanish trade generally, but to note some of the 
chief points connected with its mineral production, 
as Britain now depends, to a very considerable 
extent, for its mineral supply on Spanish sources. 
The mining industry in Spain oudinee one-third 
of the total exportation of the country, although 
the value of minerals as published in the official 
statistics, cannot be depended upon as correct, as 
they are only calculated from the owner’s state- 
ments ; they, nevertheless, give a true idea of the 
extent of the business. The total value of the 
minerals produced in Spain in the year 1899 is the 
largest yet recorded, and amounted to 167,154,437 
pesetas (6,686,000/.). This total exceeds the value 
of the production in the year 1898 by 14,782,595 
pesetas (591,303/.). The mines actually being 
worked in Spain cover an area of 625,056 acres, 
and the total extent of mines included in conces- 
sions already granted amounts to 1,526,709 acres. 
The interest in the mining industry may be judged 
from the fact that during the year 1899 new mines, 
amounting to 169,441 acres, were marked out, and at 
the end of the year 7385 petitions for mining rights 
remained to be examined and acted upon. In the 
year 1899 the most valuable minerals produced 
were as follow : 











Minerals. | Quantity. | __ ———_————_ 
Currency. Sterling. 
| tons pesetas £ 

Lead .. os ae oe} 308,659 | 61,994,575 2,479,000 
Iron .. ae ki --| 9,605,119 | 43 526,965 | 1,741,0/0 
Coal .. = +. «| 2,565,437 | 23,900,572 | 956,000 
Copper Ss +. ee} 2,443,084 | 14,925,005 | 597,000 
Quicksilver .. : ok 32,144 5,373,016 | 254,000 
Zinc .. aie o he 119,770 6,044,937 241,000 
Salt .. ea Ke - 698,108 | 5,455,666 518,000 
Manganese .. - ps 104,974 1,765,438 70,000 
Sulphur ite aS 58,922 510,750 20,000 








The most noteworthy increases in the production 
of minerals as compared with the previous year, 
were iron, coal, copper, and salt. Minerals of 
which the production decreased included lead and 
sulphur. i 

he amount of lead ore exported to Britain was 
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comparatively small, and therefore does not re- 
quire special notice. On the other hand, the im- 
portation of iron ore to Britain was very large. 
The production of iron ore in Spain in the year 1899 
was 9,397,733 tons, being an increase of upwards of 
2,000,000 tons as compared with the previous year. 
Not only do the districts of Vizcaya and Santander 
show a largely-increased output, but the same im- 
provement is noted in every province except 
Seville, and many new mines have been opened in 
inland districts. The exportation of iron in the 
year 1899, which increased upwards of 2,000,000 
tons, as compared with the preceding year, can be 
seen from the following Table : 





| Value. 

Country. Quai: || be es 
| Currency. | Sterling. 

tons pesetas £ 
Great Britain A ++ 6,224,229 | 74,690,748 2,987,000 
Holland (in transit for 

Germany) .. ; 1,416,198 | 16,994,376 679,050 
France + ie oe 443,813 | 5,325,816 213,000 
Belgium < re: at 254,860 | 3,058,320 122,000 
United States Se és 132,422 | 1,589,06¢ 63,600 
Germany Ae Me oe} 128,251 1,539 012 61,600 
Austria 4 Ms a 13,350 | 160,200 6,400 
Portugal | 9 | 108 | 4 
Total oe ff 8,613,137 | 103,357,644 | 4,132,694 


The most remarkable increase in exportation is 
with Great Britain, consisting of 1,500,000 tons, 
and showing how much our iron and steel manu- 
facturers depend on Spain for their supplies of ore. 
Holland comes next with an increase of 280,000 
tons ; but, of course, the greater part of this goes 
to Germany. Even the United States had an in- 
crease of 126,000 tons, showing that notwithstand- 
ing the immense supplies in America, it pays to 
export iron ore from Spain. The principal Spanish 
ports for the export of iron in the year 1899 in 
the order of importance were Bilbao, Santander, 
Castro Urdiales, Cartegena, Garnucha, Seville, and 
Almeria. 

The production, importation, and consumption 
of coal in Spain largely increased during the year 
1899. The only item in which we are interested is 
the amount imported, which was 1,555,800 tons as 
compared with 1,244,345 tons in 1898, being an 
increase of 311,455 tons. With the exception of 
37,000 tons imported from France and about 3000 
tons imported from Germany, practically the whole 
coal trade is with the United Kingdom. The im- 
portation of coke, amounting to 208,000 tons in the 
year 1899, is about one-third of the quantity con- 
sumed in Spain, and is practically all from the 
United Kingdom with the exception of a small 
quantity from Portugal. The principal ports for 
the importation of coal and coke in the years 1898- 
and 1899 were as follow : 














| 
| Coal. Coke. 
Ports. eecur D —j\— 

| 1898. 1899. 1898. 1899, 

tons tons tons tons 
Barcelona ..| 375,034 | 482,443 11,411 | = 4,591 
Blbao .. .| 291,353 402,766 91,879 87,186 
Cadiz .. | 43,286 86 947 653 
Valencia ..| 68.761 80 912 
Carthagena .. | 72,145 64,909 32,350 24,482 
Huelva .. 6 ..| 66,056 58,454 13,405 12,564 
Malag, .. ss sal’ ones | 47,713 45 
Seville... ..|. 87,344 | 46,459 1,068 1,093 
Port-Boa Ss ..| 48,199 | 86989 171 859 
Mazarron ae .-| 28,864 | 26,881 | 1,852 5,280 


| 


The production of the copper mines in Spain in 
the year 1899 amounted to 2,443,644 tons, valued 
at 14,925,000 pesetas (597,000/.), an increase of 
140,000 tons over the preceding year. Of this 
2,426,152 tons, valued at 14,556,000 pesetas 
(582,0001.), were produced in the province of 
Huelva, 14,489 tons, valued at 274,548 pesetas 
(10,9801.) in Seville, and a few hundred tons in 
Murcia, Leon, and Navarre. The production 
of the Rio Tinto Company alone was 1,649,814 
tons, of which 644,271 tons were exported and 
1,005,573 tons were used in Spain. The pro- 
duction of fine copper amounted to 34,817 tons, 
being 20,230 tons of copper produced at the 
mines, and 14,587 tons contained in the pyrites 
that were shipped abroad. The mineral extracted 
is stated to have contained an average of 2.710 per 
cent. of copper, as compared with 2.852 per cent. 
in the preceding year. The quantity of .mineral 
exported to England, Germany, and the United 
States amounted to 636,323 tons in 1899, as com- 
pared with 618,110 tons in 1898, 582,540 tons 











in 1897, and 519,585 tons in 1896. The average 
price of copper in 1889 was 721. 16s. 6d. per ton, as 
compared with 511. Os. 7d. in 1898. 

The production of the other copper mines in the 
province of Huelva is reported to have been: 
Tharsis and Lagunazo mines, 256,747 tons of pyrites 
and 4416 tons of shell ; Silas de Cabaiias mines, 
316,194 tons of pyrites and 3210 tons of shell; 
Pefiu del Hierro mines, 90,000 tons of pyrites ; San 
Miguel mines, 56,486 tons of pyrites and 972 tons 
of shell; Herrerias mines, 51,786 tons of pyrites 
and 722 tons of shell, &c. The exportation of 
copper mineral in the year 1899 amounted to 
948,000 tons, valued at 1,366,000). The principal 
countries interested were Great Britain, 550,000 
tons; Holland, 141,000 tons; United States, 
118,000 tons; Germany, 101,000 tons; and Bel- 
gium, France, and Italy in quantities of about 
10,000 tons. 

The exportation of mercury in the year 1899, 
which amounted to 3221 tons, valued at 695,0001., 
was divided between the United Kingdom, 3156 
tons, valued at 680,0001. ; France, 61 tons, valued 
at 13,0001.; and small quantities to Belgium and 
Mexico. The greater part of the zinc ore exported 
from Spain goes to Belgium, and considerable 


——|amount to France, and only small portions to 


Great Britain and Holland. 

The Spaniards are beginning to realise the im- 
portance of their mineral resources to their own 
country, and, in recent years, they have made con- 
siderable progress in the metallurgical industries. 
The value of the production of manufactured 
minerals and metals in the year 1899 amounted to 
176,184,216 pesetas (7,047,000/.), an increase of 
9,409,296 pesetas (276,000/.) as compared with the 
preceding year. 

The most valuable productions in the year 1899 
were as follow : 


Value. 


Metals. Quantity. | oF 
Currency. | Sterling. 
| tons pesetas £ 

Lead .. a os --| 162,613 61,728,946 2,469,0C0 
Iron .. =... ~— ws ~—see| = 885,310 | 42,499,267 | 1,699,000 
Copper == ra oul 57,706 84,034,861 | 1,361,000 
Silver .. oe os oy §8 10,807,657 | 412,00 
Quicksilver .. eh of 1,361 7,406,146 296,000 
Coke .. ‘a oe <s 341,443 6,559,082 | 262,000 
Zinc .. e eo es 6 184 4,403,120 192,000 
Hydraulic cement.. --, 165,645 


1,817,204 72,000 
The development of these industries has given a 
great impulse to electric tramways, of which there 
are over 150 miles. The general use of electricity is 
causing the introduction of many valuable industries 
into practically deserted districts. Until a few 
years ago the streets and houses of most of the 
small towns -and villages, which are now well 
lighted with electricity, were dependent on a few 
oil lamps and the lanterns of the night watchman. 
Once an electric plant has been put in a village it 
becomes necessary to employ skilled labour. The 
residence of a few people of superior education in a 
village soon puts new life and energy into all its 
undertakings, and other improvements follow. The 
introduction of factories, and opportunities of 
exercising skilled labour in country districts, tend 
to encourage the rural population to take more 
interest in education, so as to fit themselves for 
better wages. While, therefore, Spain is supplying 
a large part of the raw materials for our iron, steel, 





_|and copper industries, we must look forward to 


the time—perhaps not very far distant—when she 
will work her own materials, and become one of our 
competitors in the markets of the world. 








THE GLASGOW INTERNATIONAL 
EXHIBITION. 

Tue Glasgow International Exhibition, which 
is to be opened on May 2 by the Duke and 
Duchess of Fife in the name of his Majesty the 
King, who is the Patron, is in a satisfactory state 
of advancement, and although everything may not 
be complete and in working order on the opening 
day—which was advanced from May 7—there is 
every prospect that within a week or ten days there- 
after the Exhibition will be complete with all ma- 
chinery, &c., in motion. It is already possible to 
arrive at a definite idea as to the outstanding fea- 
tures, and even a cursory examination forces the con- 
clusion upon one that probably the most important 
section, from the engineering point of view, is the 
collection of machine tools. Makers throughout 





this country, as well as most of the principal 
firms in America and Germany, have recognised 
that in this country generally, and notably in the 
West of Scotland, there is a distinct call for improved 
plant, and one finds, as a consequence rather than 
a coincidence, a very pronounced effort on the part 
of manufacturers to influence the sale of their 
special productions, which, after all, is the raison 
d’étre of an exhibition, at least from the exhibitors’ 
standpoint, although incidentally the show may mark 
scientific or industrial progress. Nearly all the 
well-known toolmakers are represented, although 
the absence of one or two must be regretted. 

Another feature is the splendid display of elec- 
trical plant, both for generating current and for 
its application for power and traction purposes. 
Printing machinery is also fairly represented ; 
while confectionery machinery is a prominent fea- 
ture, and there is a g show of ‘‘ centrifugal ” 
plant. The lighting appliances, and, to a less 
extent, the heating plant, will also be worthy of 
close examination. The power plant embraces a 
very good collection of modern high-speed machinery ; 
and in the steam-generating station there are ex- 
amples of various types of boilers, including the 
Lancashire, the marine, Babcock and Wilcox, the 
Stirling, and other water-tube steam generators. 
The Executive Council have reserved to them- 
selves the power to make evaporative trials, if this 
be considered desirable, while at the same time a 
separate chimney stack has been provided for each 
boiler, so that it will be possible to ascertain inde- 
pendently and accurately the smokelessness or 
otherwise of the several steam generators. These 
various sections, which we have mentioned as im- 
portant and representative, we hope to deal with in 
some detail later ; the main purpose of this present 
article being to give a general idea of the scope of 
the Exhibition. 

The — on the next page shows at a 
glance the arrangement, and indicates the com- 
pactness of the various buildings in the Ex- 
hibition. This plan, we may state, is from the 
official catalogue and guide, and the copyright 
is owned by Mr. Charles P. Watson, 33, Gordon- 
street, Glasgow, who is the official publisher, and 
who in the catalogue has adopted an arrange- 
ment which is admirable and concise. Our plan, 
however, conveys but a suggestion of the ex- 
tent and beauty of the scene. The area covered 
is almost 100 acres, and a walk through the Exhi- 
bition, including the principal pavilions, at a mode- 
rate pace takes three hours. The ground undulates 
gently, and a splendid view can be had from various 
points of the whole of the Exhibition. The River 
Kelvin, which winds its way through the Kelvin- 
grove Park, now the Exhibition grounds, adding 
picturesqueness to the scene, enters the park from 
the north, having high eminences on either side, 
on one of which, that to the east, there are situated 
the residences of Glasgow’s merchant princes, 
while on the other stands the magnificent Gothic 
pile of Glasgow University. There is a certain 
appropriateness in the juxtaposition of this great 
school of scientific learning, and the palaces in 
which are housed the best products of applied 
mechanics. Through the University there has 
passed during the five hundred years of its active 
life a great army of practical workers, some of them 
eminent in modern science and engineering — 
Watt, Macquorn Rankine, James Thomson, and 
his more famous brother, Lord Kelvin, coming 
readily to memory. The Exhibition stretching 
away to the southward may be said to embody 
the realisation of the teaching and practical work 
of these scientists. 

Only a small iron fence separates the Univer- 
sity ground from what has been most appropriately 
termed the ‘‘ Machinery Street,” and here alone 
one finds much worthy of close examination. 
Commencing at the southern end of this ‘‘ street” 
with the lighting and heating building, there 
stretches away along a north - easterly incline a 
succession of buildings on either side, occupied by 
a great variety of mechanical appliances. Messrs. 
Andrew Barclay and Sons, Kinaaresek; exhibit a 
Capell mine-ventilating fan, 10 ft. by 4 ft. 3in., 
one of the principal features being the arrangement 
of the blades to approximate the pitch-form and 
action of the propeller; the twist part of the 
blade is outside of the casing at the inlet. 
Then comes a pavilion illustrative of oils and 
paints; while the next building serves as shelter for 
self-indicating rifle targets, in what may be regarded 
as the modern ‘‘ jungle.” The bull, inner, magpie, 
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and outer discs, when hit, recoil and make elec- 
tric contact, somewhat as in a bell communication, 
so that a disc at the firing point indicates the result 
of the shot. On the opposite side one of Green’s 
economisers has been fitted up to be shown 
with all the gearing in operation, an interesting 
feature being that the scraper gear will be worked 
through speed-reducing gearing by an electric motor. 
There are three groups of tubes, 192 in all. 
Adjoining the economiser is the pavilion of the 
Patent Paraffin Gas Lighting Company, of Glasgow, 
who show plant for producing gas from paraffin oil ; 
and next to them comes the stand of the Manchester 
Acetylene Gas and Carbide Company, exhibiting 
various appliances, prominent amongst them being 
a portable generator with complete equipment, in- 
cluding a tall lamp, all capable of being carried by 
a couple of men, and specially suitable for shipbuild- 
ing yards, into several of which they have been 
introduced. The lamp is of 150 candle-power. The 
plant here is utilised for illuminating two model 


davits for a warship, and, most interesting of all, an 
ordinary single screw frame which has been bent 
to a right angle when cold without showing any 
flaw in the metal. There are two crankshafts, one 
of the three-throw type, with the cranks at equal 
distances, and the other with four cranks, arranged 
in couples according to the now largely adopted 
system for balancing the moving weights. Along- 
side of this exhibit is one of a kindred nature by 
Skoda, the well-known German steel manufacturers, 
replicas of the large castings and forgings for recent 
high-speed German liners being shown in a verandah 
roof-shed. Opposite the Darlington Forge Exhibit, 
Messrs. P. and W. Maclennan, of the Clutha Works, 
Glasgow, have an open stand, upon which are 
placed two interesting railway wagons of steel, 
one for coal, and the other closed in. There is also 
shown a steel plate, 20 ft. long by 12 ft. 2 in. by { in. 
thick, which is suggestive of what can be done in 
the rolling mill of to-day. Amongst other items is 
a 60-ft. length of the Glasgow tramway rails. 





dealing with pressures up to 30,000 volts, but 
here the pressure used is 10,000 volts, with 
a 100-kilowatt load. Special plant has been in- 
stalled to show this switch in operation, consisting 
of a 100-kilowatt motor alternator, which trans- 
forms a 500-volt direct to a 500-volt alternating 
current, the latter being stepped up to 10,000 
volts ; the reduction takes place in the reverse 
order. The company have also erected on a 
edestal, 40 ft. high and 5 ft. in diameter, a search- 
ight, which will be flashed from this upper part 
of the Exhibition grounds right across and around 
the gardens. 

Alongside of the Schuckert stall is a pavilion 
68 ft. long by 30 ft. wide, in which Messrs. C, 
Churchill and Co., the well-known London firm, 
have fitted some 40 machine tools, of which more 
than half are driven from shafting run by a 10 
horse-power electric motor. These tools are almost 
all of American manufacture, and naturally will 
excite much interest on the part of all mechanics. 








z or 
o Vee, 
F\ \B2 
q "50 


M = MACHINERY 
8B - BRITISH 


} 
L 


oe — 
vet . 








o) “st 10 SPORTS GROUND 


~ 


oe 


OP 
— ee 
~ “Kasay | fro 









PLAN OF 
THE 


GLASGOW INTERNATIONAL 
EXHIBITION, 
1901. 





ye Pe 
‘6h Ps } 























ae TON Sh 
P= (onano\ \ | ( uwnpitaon \\Tus Ys 
2 | 4 \ > y 
ma) Ne aw NS 
hs DTS MHA 
ps — VES Mada 
SN Cee OH, LLY ry 
i fo O'; C™. 
] aT STAND Oe mn _3 ay 
Ss Sep Ey, aC WOW GROU J (Se \ 
8 Oe ¢ 
fai zyp=== OVAL TERRACE EA BELLE PUAGE. 9 5 = 
= 4 if Te LB 
aN "7 2 be 
ai i | 
é i3 fb 
bl 
z 
COPYRIGHT 
Suse 
cottages of the Sunlight Soap Company on the] The British Schuckert Electric Company, | Several of them have come from the Paris Exhibi- 


opposite side of the ‘‘street.” On the right- 
hand side again, a pavilion is occupied by the 
Bullard Machine Tool Company, of Bridgeport, 
Conn., wherein are installed a vertical boring 
and turning mill and a vertical turret lathe; 
but these may be dealt with in our special article 
on machine tools. The next pavilion—in the 
Grecian style—is that of the Westinghouse Brake 
Company, and adjoining it is a large pavilion of 
Selig, Sonnenthal and Co., London, who show 
various tools, including drilling, planing, shaping, 
screwing, twist-drill, and scantling machines. These, 
however, will not be shown, working, the firm 
having representative tools in operation at their 
stall in the Machinery Hall. On the left-hand 
side of the ‘‘street’” there is a long open stand 
occupied by the Darlington Forge Company, who 
display, among other steel forging wonders, the 
patterns of the huge spectacle frame of the Oceanic, 
which, in its immense height and great section, con- 
veys a splendid idea of the size of this ocean liner ; 
but in describing the vessel in January last year, 
details were given of this framing, so that there 
is no need to repeat them here. The stern fram- 
ing of the large French Transatlantic ship La Savoie 


Limited, in addition to having a stall in the Ma- 
chinery Hall, with almost every type of alternator 
and motor in motion, have in this ‘‘ street ” a special 
pavilion in which a high-pressure pump with twin 
water cylinders, is shown at work, driven by a 
500-volt direct-current motor. The motur is placed 
between the two pump cylinders, and is sufficiently 
massive to make a flywheel unnecessary. The pump 
is used in connection with a fountain placed near 
the pavilion. Alongside there is laid down a track 
of about 200 ft. in length to show in operation 
two of the company’s mining locomotives, sup- 
plied with current from generators within the 
pavilion, in which also there is installed a 10-ton 
electrically-driven crane, an overhead crane by 
Adamson, of Manchester, with Schuckert motors. 
Space has also been provided for three represen- 
tative German tools electrically driven, includ- 


tion, but others again are, we are informed, quite 
new, and although in our article on machine tools 
these may demand special treatment, passing re- 
ference may be made here to a cutter and reamer 
grinder by the Cincinnati Company, with a novel 
detail in the feed arrangement to obviate belt-driven 
feed, a Bradford lathe for coarse screw-cutting, a 
30-in. vertical-turret machine, by Warner and 
Swasey, a worm milling machine, and an end 
drilling and tapping machine, by Barnes. But, 
as we have said, all features in this pavilion, as in 
others, will be dealt with specially in a later article, 
when the tools are seen in operation. One or two 
of the pavilions only in this section were without 
their exhibits on the occasion of our visit this 
week ; in nearly all, however, work was being 
pushed forward towards completion, and from what 
we have said it will be seen that the ‘* Machinery 








ing a radial drill and a thread cutter by Collett and 
Engelhardt, with another by F. Schniedel. The 
company also show at work an electric rock drill on 
the rotating principle for soft stonework, while for 
hard work the diamond drill is made hollow for 
water cooling and for introducing hydraulic 
pressure for the forward and return travel. In 


Street ” will be second only in interest to engineers 
to the splendid display within the Machinery Hall, 
to which we shall refer later. At the further end 
of the street of machinery a lighthouse has been 
erected, by Steven and Struthers of Kelvinhaugh, 
Glasgow, which, at the close of the Exhibition, 
will be transferred to the Bell Rock in the Firth 











is also exhibited, along with other similar exhibits, 
including a forging of a rudder-post, very heavy boat 





the pavilion also the company show their patent 
high-tension switch, which is manufactured for 


of Forth. From this vantage point a very good 
view of the gardens can be . Immediately 
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below, close to the Kelvin and near that irresis- 
tible attraction the switchback, there is a French 
pavilion, in which the principal feature will bea 
large collection of motor cars. 

In the eastern gardens there are a number of 
foreign pavilions for collective exhibits, and here 
it may not be uninteresting to say something of 
the distribution of floor space amongst the respec- 
tive countries. The total space allotted to foreign 
nations, excluding avenues and passages, is 71,540 
square feet, of which 34,435 are within the main 
buildings, so that the pavilions to which we have 
referred include 37,105 square feet. As the total 
space embraced in all buildings is 437,590, it will 
be seen that foreign nations account for about 164 
per cent. of the total. Of these foreign nations 
Russia comes first, the space allotted to her total- 
ling 40,836, the various pavilions shown on the 
plan alone representing a total of 29,705 square 
feet. France comes second with 23,000 square 
feet, of which 20,600 are within the main build- 
ings, and 2400 in the pavilion for motor cars, &c. 
Japan occupies part of the old Kelvingrove Museum, 
still standing within the grounds, equal to 5000 
square feet ; and Morocco, Austria, Denmark, and 
Persia account for the remaining 2704 square feet. 

The Colonies have also sent large exhibits, the 
total space allotted to them, again excluding 
avenues, being 49,875 square feet, so that the 
foreign and Colonial exhibits occupy 121,415 square 
feet, equal to nearly 28 per cent. of the total ex- 
hibiting area within the Exhibition. Canada comes 
first among the Colonies, although barely equalling 
Russia. The pavilion of the Dominion in the 
eastern gardens has an area of 12,000 square feet, 
while in the Industrial Hall 12,900 square feet 
are occupied. Western Australia comes second, 
her pavilion having 2700 square feet of exhibiting 
space, and her area in the Industrial Hall 10,925 
square feet. Queensland has 8050 sq. ft. in the 
Industrial Hall, India 2300, and Rhodesia 1000 sq. ft. 

Coming now to the British exhibits, it may be 
said that 10,000 square feet are occupied by the 
Women’s Section, 21,600 is given over to model 
farming, 7660 to the Heating and Lighting Hall, 
and 4737 square feet to the Agricultural Hall, 
where it is intended to exhibit not only all the 
appliances used in farming operations, but also to 
illustrate twenty-five years’ splendid scientific re- 
search work by Professor Jamieson, of Aberdeen, 
and the educational work carried on by the West 
of Scotland College of Agriculture. The Fine Art 
Section, which accounts for 80,000 square feet, is 
accommodated in the new Art Galleries, a per- 
manent structure of red sandstone in the French 
Renaissance style, built as an outcome of the last 
International Exhibition held in Glasgow. The 
floor space in the Industrial Hall, Machinery Hall, 
and the Grand Avenue affords 227,314 square feet 
of exhibiting area, and thus the total area occupied 
by exhibits in all buildings is 437,590 square feet. 

The Russian section, which includes four main 
pavilions, with a ceremonial building, is undoubtedly 
the most remarkable; the Government having voted 
30,0007. ostensibly with the view of impressing the 
people of this country with the resources of the 
Czar’s dominions from the mineral and agricultural 
points of view, with the twofold object of promoting 
an import trade from that country and the invest- 
ment of British capital for the development of those 
resources. The principal pavilion is 155 ft. long 
and 60 ft. wide, and is given over entirely to agri- 
culture—raw cotton and wheat being dominant. 
The mineral building, 120 ft. by 35 ft., includes 
llustrations of metals of all kinds—gems, oils, salt, 
coal, and substances—such as malachite—used for 
decorative purposes. The square pavilion shown 
on the plan, 120 ft. by 80 ft., is for woodwork and 
forestry, and the other pavilion is a reception hall, 
114 ft. high, built for the reception of distinguished 
guests, and it is probable that the Czar and Czaritsa 
may visit the Exhibition in July. The Russian 
buildings, which are the design of a Russian archi- 
tect and built by Russian workers, are prominent 
features in the landscape ; the style being perhaps 
more striking than pleasing, although much 
ingenuity has been displayed to achieve decorative 
effects while confining the work to angles rather 
than curves, so that the work may be done with the 
hatchet and bow saw which constitute the equip- 
ment of the Russian artisan. The sky line is pro- 
fusely broken up by a great variety of pinnacles, 
towers, and spires suggestive, in some cases, of the 
pagoda, but the carving and scheme of colouring 
are almost daring in their simplicity. 


Alongside, and striking in its contrast, is an exact 
representation of an old squireen’s house, which 
with its lime-washed and flower-bedecked walls and 
straw thatched roof is at once suggestive of the 
picturesqueness and poverty of the Irish hut, but 
the interior is brightly lighted from a central well. 
In this Irish pavilion some effort will be made to 
impress the visitor with the fact that there are 
minerals and other potentialities in Ireland worthy 
of the attention of the British capitalist. 

The Canadian pavilion, close by, and severe also 
in its simplicity, measures 180 ft. by 60 ft., and its 
interior is somewhat reminiscent of the Imperial 
Institute, for here polished woods, great sprays 
of grain, and long rows of many-coloured jars 
occupy a prominent place, but this after all is pro- 
bably as it should be, for it must be remembered 
that in Canada the number of agriculturists per 
1000 of the population is three times greater than 
is the case in this country, while the number 
engaged in industrial and mining pursuits is only 
about one-third the number in Great Britain. 
Again, her immense timber fields constitute a prin- 
cipal source of wealth, and it is gratifying to note 
that there has been a great increase in the propor- 
tion of timber manufactured to the total of wood 
exported. The Dominion is certainly making a 
commendable bid for a share in the wood require- 
ments of this country, and it is to be hoped that it 
will reap a reward. That progress is being made 
is evident from the fact that while the average 
exports per head of population in the ten years 
1887 to 1897 were 46-47 dols., they have now 
increased to 60 dols., and the imports have gone 
up from 24.28 dols. to 31 dols. respectively. 

Entering the Industrial Hall from the eastern 
gardens near the Gray-street entrance, the 
Women’s section is first traversed, and adjoining 
it the Indian and Ceylon section with their array 
of metal ware, carpets, &c. ; on the other side of 
the main avenue is the splendid Persian Govern- 
ment pavilion, with its magnificently carved domes 
and rich tapestry exhibits, while alongside is the 
Rhodesia collection, in which sport plays a large 

rt, as evidenced by the antler and other ‘‘heads.” 

ehind these is the Queensland collection, occupy- 
ing 8050 ft. One of the features here is a large and 
very complete working model of a gold mine. 
Russia and France are also accommodated in this 
part of the hall, but it is scarcely necessary to enter 
with any detail into these exhibits, as they come 
under the comprehensive title of the ‘‘ Industrial 
Arts Section,” and recall the glories of Regent-street 
rather than the severe practical atmosphere of the 
machine-room. One cannot help noticing, however, 
that, like Canada, Russia and America and the 
Colonies, notably Western Australia, are making 
efforts to compete with our home furniture ware- 
houses, and in the matter of overmantels, chairs, and 
other goods where a large number can be constructed 
from one design, machine methods are extensively 
employed. The difficulty, at the present time, is 
the absence of extensive retailing facilities, but, as 
a result of exhibitions, there is usually a develop- 
ment in this direction, and the chances are that 
American and other houses may establish direct 
communication with the users through special 
shops, and thus reduce the enormous middlemen’s 
profit, which, it is said, is now being reaped from 
the sale of foreign house furniture. Already 
American office furniture shops are doing a great 
trade. 

In the French section art furniture occupies a 
prominent place, and the British, and notabl 
several of the Glasgow, houses are putting fort 
an effort to counteract the favourable impression 
which the French section is certain to convey. 
Messrs. Wylie and Lochhead, Glasgow, have fitted 
up a stall near to the dome with four enclosed 
rooms, drawing-room, dining-room, and bedroom, 
with library, finished according to the quaint style 
of the advanced school. The reception-rooms for 
the Royal guests who may visit the Exhibition, 
also serve as a splendid British advertisement. 
At the four corners of the dome there are various 
offices for postal, telephone, and telegraph work. 

Beyond the dome, and on the right-hand side of 
the main avenue, is the Canadian section, with 
forestry, fishery, agricultural and horticultural ex- 
hibits, prominence being given to all articles of 
furniture, in which industry the Colony is now 
developing a large export trade, machine carving 
having greatly assisted towards this end. American 
organs and schoolroom furniture are interesting 





items, as well as enamelled ware, stoves, &c. 


Beyond this section is the Western Australian 
= which also is specially interesting, mining 
orming a strong feature, and exhibits of gold to 
the total value of 80,0001. include one nugget of 
13481. value. Herealso joinery and carpentry work, 
stairways, rods, &c., occupy a foremost place. Even 
for the engineer there are several elements in these 
industrial art exhibits worth passing attention, 
notable amongst which is a hosiery frame for the 
manufacture of hygienic underwear. It is capable 
of turning out six combination garments simulta- 
neously, with one attendant only. The machine, 
which is 24 ft. long, is shown in operation, being 
driven by an electric motor on the stand of Messrs. 
Forsyth, a large Glasgow clothing firm. The ma- 
chine has been made specially for the Exhibition 
by Messrs. Cotton, of Loughborough. Entering the 
Grand Avenue—a continuation of the Industrial 
Hall communicating with the Machinery Building— 
we have a special Moorish kiosk built by the Moors, 
and occupied by the products of Morocco, including 
metal ware, carpets, &c. 

The Grand Avenue has, on either side, alcoves 
with exhibits of general character, while the centre 
is occupied by a comprehensive display of ship 
models and other illustrations of shipbuilding and 
the marine industries. Included is an historical 
collection of 100 models illustrative of the develop- 
ment in naval architecture during the nine- 
teenth century—from the Comet, the first Clyde 
steamer, to the turbine-driven steamer of to- 
day. It will be remembered that there was a 
similarly comprehensive collection at the Newcastle 
Exhibition several years ago, but in this case the 
exigencies of space have not permitted of the same 
arrangement, whereby one glance showed the whole 
of the historical models : nevertheless, the display 
at Glasgow, including the models shown separately 
by the many shipbuilding firms, forms an interest- 
ing study, and we propose to deal with it in a 
separate article. This avenue leads direct into the 
Machinery Hall over a bridge spanning Dumbarton- 
road, but this department can also be entered 
separately direct from Dumbarton-road, so that the 
visitor interested in this section alone, and having 
limited time at his disposal, may proceed direct to 
the mechanical section ; but from what we have 
already written, it will be recognised that no incon- 
siderable part of the engineering exhibits is to be 
found in ‘‘ Machinery Street,” which is within five 
minutes’ walk of the Hall in the extreme western 
end of the Exhibition grounds. 

Entering the Machinery Hall at the Dumbarton- 
road end, the first of the exhibits in the central 
avenue are those connected with railways, there 
being on the right side three fine express pas- 
senger locomotives, built by the three leading engi- 
neering firms in the Glasgow district. Messrs. Du 
show a London and South-Western engine ; Messrs. 
Sharp, Stewart, and Co. one for the South-Eastern 
and Uhatham Railway service ; and Messrs. Neilson, 
Reid, and Co. the latest Midland engine. This 
latter will be shown running under compressed 
air. The engine is of the four-wheel coupled type 
with four-wheel bogie, and is the first of ten re- 
cently ordered by the Midland Company from the 
firm. It is still more powerful than that shown by 
the company at the Paris Exhibition. In its con- 
struction, Messrs. Neilson, Reid, and Co. have done a 
smart piece of engineering, while the getting of it 
into position was an equally creditable performance. 
On Tuesday night of this week it arrived atthesiding, 
and was in position in the centre of the Machinery 
Hall on Wednesday afternoon. It had to be turned 
at right angles into Dumbarton-road, pulled along 
by winches to the entrance, again turned into the 
central avenue, and drawn to the middle of the 
building, where, with traversing screw-jacks, it was 
moved on to its stand. When it is noted that the 
engine weighs about 50 tons, without the tender, 
which was put into position earlier in the day, it 
will be recognised that good work was done. 

On the opposite side of the main avenue, Messrs. 
Andrew Barclay and Sons, Kilmarnock, exhibit .a 
large side-tank locomotive; and Messrs. R. Y. 
Pickering and Co., of Wishaw, a 30-ton wagon 
for iron ore, &c., constructed of steel. The 
Messrs. Dubs’ locomotive is a duplicate of a 
large number which they have built and de- 
livered to the London and South-Western Com- 
a during the past year or two, and it is 

esigned on the now well-known system introduced 
by Mr. Dugald Drummond, the locomotive engi- 





neer of the London and South-Western Company, 
wherein part of the heating surface is in cross water- 
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tubes placed in the firebox. The engine of this class 
was fully illustrated in ENGINEERING of June 9 and 
16 of last year, so that it is not necessary here to 
enter into details; but it may not be without in- 
terest to indicate the results attained in working, 
so far as the special features are concerned. The 
cross water-tubes are made of solid-drawn steel 
2? in. outside diameter and } in. thick, with 2 in. 
at either end increased ,;'; in. in thickness. Such 
tubes have been working now for fully two years 
with London water, which has 19 deg. of hardness, 
and they are practically free from scale, and have 
not deteriorated in any way from the action of 
the fire; nor have they given any trouble. The 
consumption of coal per train-mile, with express 
trains averaging in weight 250 to 552 tons, is 
26.5 lb. to 30 lb., whereas the same engine not 
fitted with cross water-tubes consume on the 
same duties 5 lb. to 8 lb. per mile more. Again, 
the cross water-tubes act as a spark arrester, 
and it has been found that the engines can run 
about 800 miles without the smokebox requiring 
to be cleared of ashes. It may be remembered 
also that a pipe is fitted in the smokebox through 
which the feed-water passes after leaving the 
injector and before entering the boiler, and it 
has been found in practice that the feed-water 
is thereby increased in temperature 179 deg., 
being brought practically to the same tempera- 
ture as the water in the boiler. The heating 
surface in the boiler tubes is 1187 square feet, in 
the firebox cross tubes 165 square feet, in the 
firebox itself 148 square feet ; the total heating sur- 
face being thus 1500 square feet. The engine has 
cylinders 18} in. in diameter by 26 in. stroke, and 
the driving wheels are 6 ft. 7 in. 

The engine exhibited by Messrs. Sharp, Stewart, 
and Co. is the last of 40 that they have built 
recently for the South-Eastern and Chatham Rail- 
way, there being three different classes, including 10 
of the express passenger type. These engines were 
designed by Mr. Wainwright, but as the type ex- 
hibited was illustrated by us recently (see page 334 
ante) we need not here enter into details. It is worth 
noting that the Glasgow and South- Western Railway 
alone amongst the Scotch companies, has adopted 
steam reversing gear which is now largely adopted 
in English practice. The introduction of this 
gear on the iene and South-Western Railway 
is due to Mr. James Stirling, who designed an 
excellent arrangement of this kind when he was 
locomotive superintendent of the line. In Messrs. 
Dubs’ engine the reversing engine is inside the frame, 
working direct on to the reversing shaft instead of 
being fitted in the cab and working through shafting 
and rods, as is sometimes the case. In Messrs. 
Sharp Stewart's engine it is fitted on the foot-plate 
just behind the smokebox, and is operated by levers 
on the driving footplate ; and alongside the lever 
there is an indicator to show the position at which 
the reversing engine stands. 

Messrs. Andrew Barclay and Sons’ engine is 
for goods work, and is amongst the largest they 
have yet constructed. It has inside cylinders 
and is of the six-coupled type, and we hope later 
to give more details. The remainder of our 
general review of the exhibits in the Machinery 
Hall must be deferred until next week, as we have 
already exhausted the space at our disposal in this 
issue. 
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THE LATIMER CLARK LIBRARY. 

Ir will surprise many of our readers and others 
who have in the past had their attention called to 
the extraordinarily valuable collection of works on 
early science made by the late Mr. Latimer Clark, 
F.R.S., M. Inst. C.E., M.I.E.E., to learn that it 
has just been sold and shipped to the United States. 

Since Mr. Clark first began exhibiting at the 
Exposition Internationale d Electricité, held at Paris 
during the year 1881, selections of the earliest 
works relating to electricity and magnetism, as well 
as the many valuable mementoes which he had 
gathered together during the long period in which 
he was so prominently identified with the electrical 
industry, many tempting offers were made him to 
dispose of all or part of his treasures for the 
benefit of individuals here and elsewhere, but he 
turned a deaf ear to all applicants, adhering to his 
original determination noi to break up the collec- 





tion, and to find for it a resting-place where it would 
best serve as an educator in the very extensive field 
to which it caters. 

Mr. Clark wrote in 1897: ‘‘I should like to see 





the library in some public institution in America 
where it would be appreciated, and where it would 
grow in value year by year. I never offered it in 
England as I took the chief part in securing the 
Ronalds library for the Institution of Electrical 
Engineers. But my library is unquestionably a 
much finer one than the Ronalds.” 

Up to the time of the death of Mr. Clark, nearly 
three years since, no suitable opportunity had, 
however, presented itself, and it was not until 
very recently that the executors of his estate were 
enabled to carry out the testamentary conditions 
attaching to the permanent disposition of the entire 
collection. This was done through Mr. Paul F. 
Mottelay, of New York, one of Mr. Latimer Clark’s 
friends, who, with the assistance of Mr. W. J. 
Hammer, formerly of Mr. Edison’s staff, of Mr. 
W. D. Weaver, chairman of the library committee 
of the American Institute of Electrical Engineers, 
and of Mr. T. C. Martin, editor of the Electrical 
World and Engineer, succeeded in inducing Mr. 
Schuyler S. Wheeler, of the Croker-Wheeler 
Electric Company, to secure by purchase all rights 
belonging to the estate, not only in the library itself, 
but in all the collections of autographs, photo- 
graphs, &c., made in connection therewith. 

The purchase was effected by Mr. Wheeler solely 
for the purpose of presenting the entire collection 
to the American Institute of Electrical Engineers, 
and, at the time of Mr. Mottelay’s departure from 
New York, it was arranged that a conversazione be 
held on April 12, Friday last, in order to enable 
Mr. Wheeler to make the presentation in due form. 
The public spirit actuating Mr. Wheeler has further 
prompted him to offer material aid towards carrying 
out a plan for the early compilation of a catalogue 
of works relating chiefly to electricity, magnetism, 
and the telegraph, upon a much more extended 
scale than any hitherto known ; whilst another of 
America’s benefactors, Mr. Andrew Carnegie, has 
offered to donate the large sum which has been 
deemed necessary for properly housing the entire 
Latimer Clark collection in its new quarters. 

It will be remembered that Mr. Clark was one of 
the trustees appointed by Mr. Samuel Carter to 
present to our own Institution of Electrical Engi- 
neers, on behalf of Sir Francis Ronalds, the exten- 
sive collection of books and publications which the 
latter had made during his residence here and 
abroad, especially in Italy, and many of our 
leading scientists have been in a position to ap- 
preciate the munificence of this donation. Great 
as was the Ronalds collection when completed 
some 27 years ago, it was even then inferior to 
that, which by reason of his very prominent posi- 
tion in the community, Mr. Latimer Clark had 
already been able to get together up to that period. 
The collection of rarities was admittedly one of Mr. 
Clark’s hobbies, and he fortunately had the means 
to gratify his tastes long before the increased 
demand and the consequent scarcity had set in. 

In one letter addressed to Mr. Mottelay, about 
four years ago, Mr. Clark says: ‘‘It was quite a 
treat to me to read over your ‘ Chronological His- 
tory of Electricity and Magnetism,’ and to see 
what a large proportion of the rarities I had in the 
original. Of course, in all the more modern works 
up to 1889 it is practically complete. . . . I find 
also that I possess in my library by far the greater 
number of the very ancient works which Barna- 
bita has cited in his researches on Peregrinus, so 
that I had a chance of consulting the actual works 
as I read the references to them. . . . During the 
first thirty years I was collecting, I secured every 
electrical book that was published in England (in- 
cluding pamphlets), besides all I could hear of pub- 
lished in foreign languages. I was so lucky, too, 
in digging out the old books, that I can boast of 
possessing nearly every English work on the subject 
up to about 1886 or 1888, after which they became 
painfully numerous. I have all the very scarce 
and interesting sixpenny and shilling pamphlets 
which appeared when the telegraph first came into 
existence: they are now extremely rare. I have 
likewise, I think, all the scarce old histories and 
treatises on the magnetic needle by English and 
by foreign writers, some very interesting.” 

In another letter to a friend in Germany, Mr. 
Clark wrote : ‘‘I have been collecting everything I 
could find in all languages for 47 years... . in 
the line of pamphlets connected with early tele- 
graphy my collection is quite unique, and compre- 
hends 195 volumes. .... Although I still search 
catalogues, I rarely find anything that I have not 





got.” 


As is well known by many of Mr. Clark’s friends, 
201. was not an unusual figure for him to pay for 
some of the rare, possibly unique, works he had 
determined to secure, and for which prices have 
since naturally become very much enhanced. 

The better to judge of the value of Mr. Clark's 
treasures, a selection is here given of a few of the 
ancient works taken from the catalogues, the ma- 
jority of which treat of the early sciences. 


“g 1 





1473. Vincentii Bell p Naturale.” (Contair: 
ing the earliest printed allusion to the polarity of the magnetised 
needle and its use for the purpose of navigation.) 

1478 and 1490. Sacrobosco, as well as the 1518 ‘‘Sphaera Mundi, 
cum oratione de laudibus astrologiae. . . .” 

1485. Alchabitius. ‘‘ Liber isagoercus de planetarum.” 

1491. Albertus Magnus; also the 1513 and the 1519 edition:. 

1503. Ficini,Marsilii. ‘‘ De Sole et luminae.” 

1510. Leonardi, Camilli. ‘‘ Speculum Lapidum.” 

1515. Lulli, Raymundi. ‘‘ Arbor Scientiae,” and also the 1541 
edition. 

1517. 
Libre tr 

1518. Glanville, B. ‘‘Le propriétaire des choses,” and also 
the 1519 copy which was at one time the property of Lord Stuart 
de Rothesay. 

1520. Solinus, containing the celebrated map of P. Apianus, 
whereon the name ‘‘ America” first appears. 

1527. Fanti, 8. ‘‘Triompho di fortuna... per scienza natu- 
rale come per astrologia.” (Thisis a most curious work, containing 
the pretended answers, by this fortune-teller, to 72 questions—all 
apparently calculated according to astrology.) 

1528. Homer. A most gorgeous copy. 

1531. Marbodeus. 

1532. Koebel, Jacob. 
astrologis, medicis . . . 

1634. Peurbachius,G. ‘‘ Novas theoricae planetarum.” 


**Polydori Vergilii urbinatis de inventoribus zerum. 
es.” 


‘* Astrolabii declaratio . .. non modo 


” 


1537. Mardus. 
1539. ‘*‘ Pomponius Mela De Situ Orbis.” 
1539. Cardan, Hieron. ‘‘ Practica arithmeticae et mesurandi 


singularia.” (The library also contains Cardan’s ‘‘ De Subtilitate,” 
Lid. xxi. of 1551). 

1511. Ptolemasi, C. ‘‘ Geographical Enerrationis libri octo. . .” 
Also the 1562 edition. 

1543. ‘* Nicolai Copernici Tori is, de revoluti 
coelestium.” Alsothe Amstel edition of 1617. 

1544, Hartmann, Geo. ‘‘ Entdeckte (obwohl unvollkommen) 
diamag.” 

1545, Apianus. 

1545. Pontano. 

1546. Polandus. 

1546. Alfraganus Ast .  Compendi ” 
learned Arabian, Mohammed ben Ketir el Fergani ) 

1546. Blondus, M. A. “‘ De Ventis et Navigatione.” (This is one 
of the earliest tracts on navigation, and one of the rarest books 
concerning America. In it the mariner’s compass is called ‘‘ Pixs 
vel buxolus.”) 

1546. Brunetto Latini. ‘‘ Retorica in volgar Fiorentino.” (This 
is a translation of Cicero’s first book ‘‘ De Inventione.”) 

1547. Proelus. 

1549. Affaytatus,Fortuni. ‘“ Physicae ac astronomicae couside- 
rationes.” (Mr. Clark notes that ‘‘Affaytatus was the first to pub- 
lish the declination of the magnetised needle. The credit of this 
has been usually ascribed to Robert Norman in his ‘ Newe 
Attractive,’ 1581. George Hartman had, however, observed the 
phenomenon at a still earlier date.”) 

1551. Cortes, Martin. ‘‘ Breve compendio de la esfera y de ls 
arte navegar.” (Salra remarks, 3768 II., that in this, the first, 
edition is recorded the earliest notice of the declination, already 
claimed for Affaytatus.) 

1555. Gesner. Conrad. ‘‘ De raris et admirandis herbis.” 

1555. Medina, P. de. ‘‘ L’arte de navegar.... ,” the sixth 
book of which treats of the compass. (The library also has the 
French edition of 1569.) 

1557. Zwingero. ‘‘Scrutinum magnetis.” 

1558. Petrus Peregrinus. ‘‘De Magnete, seu Rota perpetui 
motus, Jibellus.” (This small quarto tract of 43 pages is the 
earliest known work treating especially of magnetism, and is 
unquestionably the rarest.) 

1558. Porta. J. B. ‘‘ Magiae Naturalis.” (This is the first 
edition of ‘‘one of the most celebrated works in the history of 
science.” There are, besides, seven different editions in the 
library.) 

1560. “ Procli, in primum Euclidis Elementorum librum com- 
mentari.” ; 

1562. Taisnierii, Jo. ‘‘Opusculum perpetua memoria dignis- 
simum, de natura magnetis et ejus effectibus.” (This is thesecond 
earliest published work on magnetism, and contains illustrated 
varieties in the form of the compass. The library also possesses 
the editions of 1559 and 1560.) 


*h 


orbium 





(By the 





1565. Cusa, Nic. de. , ** Opera.” 
1566. Nonius, P. ‘‘ Opera... instrumenta artis navigandi.. . 
1569. Danti, E. ‘* Trattato dell’ uso e della fabbrica dell’ astro- 


lobio.” (Danti was the first maker of a dial sufficiently large to 
correctly fix the equinoxes and solstices, and also constructed 
the large dial at Florence, described by Lalande in his ‘‘ Astro- 
nomie.”) 

1571. Baccius, A. ‘‘ De thermis, de aquarum natura. . . 
terris, ignibus, metallis . . .” oe 

1581. Norman, Robert. ‘‘ The Newe Attractive.” (This is the 
first edition, in black letter, from which the Berlin facsimile was 
made—describing Norman’s discovery of the = of the magnetic 
needle. It is the earliest English work on the magnet. The 
library possesses also the edition of 1596 and the 1720 copy.) 

1585. Borough, William. ‘‘A discours on the variation of the 
Compas or Magneticall Needle . . . and is to be annexed to the 
new Attractive of R. N. (Robert Norman), 1581.” : 

1588. Gallucius, Joa. Paulus. ‘‘Theatrum mundi et temporis 
- . » geographica ad navigationem.” : 

1597. Barlowe, William. ‘‘The Navigator’sSupply.” (‘‘ This very 
scarce old tract on navigation commences with a full description 


cum 


of the com 7) 
1600. Gilbert, William. ‘De Magnete . . . et de magno magnete 
tellure...” (‘Gilbert is justly regarded as the founder of the 


sciences of electricity and magnetism. In the library will also be 
found the Gilberts of 1628, 1633, and sel x 

1600. De Sunde (i.e., Daniel Schwenter). ‘‘ Steganologia and 
Steganogra Mr Clark notes that ‘“‘ De Sunde gives a more 
interesting description of the magnetic telegraph than any other 
writer. He calls the attention of his correspondent by ringing 
the bells by means of bar magnets. His needles are also moved 
by bar magnets, and the letters are formed by one, two, or three 
strokes 3 the right or to the left, as in Cooke and Wheatstone’s 
system.” 

1602. Blundevile, Thomas. ‘ Theoriques of the seven planets 
. . . and descriptions of Dr. Gilbert’s two instruments for seamen 
finding the latitude.” 





1609. Kepler, J. ‘Astronomia nova.” (One of the most pro- 
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minent works on astronomy ever published. In the library will 
also be found the 1650 edition. 
1613. Ridley, Mark. ‘‘ Treatise of magnetical bodies and 


motions.” 
1616. Barlowe, William. ‘‘ Magneticall Advertisements and 
(“ Contains 


properties of the loadstone.” (Two copies.) 

1617. Stradae, F. ‘‘ Prolusiones Academicae.” 
Stradae’s curious verses upon an imaginary telegraph.”) 

1625. Carpenter, Nath. ‘‘Geography delineated forth in two 
bookes.” 





1625. Le Sieur Zacani. ‘‘ Livee d’arithmétique . . . un traicté 
de la boussole.” 

1626. Leurechon, J. (i.c., Van Etten). ‘‘ Récréation mathéma- 
tique posée de plusieurs prob! ” (Also the English edition 
of 1674.) 


1627. Fromondi, L. ‘‘ Meteorologicorum, libri sep.” (This is 
the very scarce first edition which is in few libraries. It is not in 
the British Museum, nor is it in the Ronalds Collection. Libri 
Catalogue of 1861, page 328, says thatit is a work replete with 
curious information. The pulsations of the heart, reckoned at 
4450 for each hour, are employed by the author to calculate the 
distance of thunder.) 

1629. Cabeus, Nicolas. ‘‘ Philosophia magnetica in qua mag- 
netio natura penitus explicatur . . .” (‘‘ An important work 
on the loadstone, in which the author confutes the published 
treatise of Dr. Gilbert, of Colchester, and quotes the inedited 
writings of L. Garzoni, who, even before Gilbert, had made re- 
searches respecting the magnet. A curious chapter in this work 
institutes a comparison between electrical and magnetical attrac- 
tion.”) 

1631. Kircher, Ath. ‘Ara magnesia.” (The library contains 
likewise, the ‘‘ Magnes Sive de arte magnetica” of 1641, and the 
‘* Magneticum naturae regnum” of 1667.”) 

1632. Galilei, Galileo. ‘‘Dialogo sopra i due sistemi del 
mondo Tolemaico e Copernicano.” (This is the ‘‘ suppressed ” 
work which brought its author to the dungeons of the Inquisition.) 
The library has also the edition of 1635 and the ‘‘ Systema cos- 
micum ” of 1699. 

1635. Gellibrand, Henry. ‘‘ A discourse mathematical on the 
Variation of the Magnetic Needle.” Likewise the Berlin reprint of 
1897. 

1636. ‘‘ Mr. Blundevile, his exercises. . . .” (An extraordinarily 
fine copy of £00 pages, partly in clear black letter, and containing 
all the separate plates, &c.) 

1636. Schwenter, Daniel. ‘‘ Delicize Physico-Mathematicae.” 

1637. Servius Petrus. ‘ De natura artis que miraculis,” 

1644. Mersenne, F. M. ‘‘Cogitata Physico - Mathematica.” 
(Contains not only a very interesting treatise on navigation, but, 
likewise, many letters from leading scientists of that period, not 
elsewhere to be found.) 

1614. De Boot, B. 
edition of 1647.) 

1646. Brown, Thomas. ‘‘ Pseudodoxia Epidemica.” (This is the 
fine first edition. The library also contains the very scarce 
‘* Pseudoloxia ” edition of 1658.) 

1647. Arrighii, F. ‘‘Sapientiae pignus amabile philosophia 
universa.” (Treats of many sciences—astronomy, meteorology, 


‘Le parfaict jouillier.” (Also the Latin 


&e. 

1651. Riccioli, J. B. ‘‘ Almagestum novum astronomiam.” 

1657. Turner, Robert. ‘‘The notary art of Solomon, showing 
the cabalistical key of magical operations.” (This is the first 
English writer who gives a figure of the magnetic dial.) 

1661. Glanvil, J. ‘‘The vanity of dogmatising.” Also the 
“Scepsis scientifica” of 1665. 

1665. Garzoni, T. ‘‘La piazza universale di tutte le profes- 
sioni del mondo.” (As its title indicates, the author has touched 
upon almost everything. The work contains articles upon 
Astronomy, Astrology, Alchemy, Arithmetic,: &.) 

1672. Guericke, Otto von. “Experimenta nova Magdeburgica 
de vacuo spatio.” (Contains drawing of the earliest form of the 
electrical machine.) 

1681. A. Kuhlman and A. Kircher. 
magna.” 

1684. Lavis, F. Tertius de. ‘‘ Magisterium naturae et artis, 
opus physicc-mathematicum.” (‘‘A veritable cyclopedia of all 
sciences connected with natural philosopby.” 

1635. Frederici, J. B. ‘‘ Cryptographia.” (‘‘ Contains the 
earliest example of the ‘ Morse’ code.”) 

1695. Hale, Sir Matthew. ‘‘ Magnetismus magnus or meta- 
physical and divine contemplations on the magnet or loadstone.” 


We have not gone beyond the 1700 mark, and 
have passed over many rare works bearing no date, 
as well as many publications on the sympathetic tele- 
graph (some 34 editions in all), likewise the valuable 
editions of Newton, Mortensson, Milner, and others, 
and also an endless array of original presentation 
volumes, &c., and will merely make additional 
mention of Mr. Latimer Clark’s extraordinarily 
Scarce copy of George Green’s ‘‘ Mathematical 
Analysis of the: Theories of Electricity and Mag- 
netism,” of his fine 1827 presentation volume 
containing the original treatise on the well-known 
‘“‘Ohm’s Law,” and of his copy of the excessively 
scarce four-page treatise of ‘‘ Johannis Christianus 
Orsted,” published July 21, 1820, and wherein he 
announced to the world his discovery of the 
influence of the galvanic current upon the 
magnetised needle. The Clark pamphlet of the 
Danish physicist’s Experimenta circa effectum con- 
Jlictus electrici in acum magneticam has been care- 
fully preserved in the interior of a thick volume, 
and is fully as clean and clear as is the copy which 
deservedly holds so prominent a place in the rooms 
of our own Institution of Electrical Engineers in 
this city. 

Altogether, the Latimer Clark library proper 
embraces 5498 books and 91 different periodicals 
and pamphlets representing 1378 volumes, or a 
grand total of 6876 separate entries. 


‘*Epistolala de Arte 





NOTES. 
Tre Propucrion or SunPHURIC ACID BY 
CaTALYsIs. 
In @ recent issue of the Revue Générale des 
Sciences, M. A. Haller describes in some de- 


phuric acid which has for some years been in use 
at the works of the Badische Anilin und Soda 
Fabrik. Many attempts in a similar direction have 
been made by others, the first being by Mr. P. 
Phillips, of Bristol, in 1831. All completely failed 
commercially, however, and it was only as the result 
of a very prolonged and painstaking inquiry into 
the reasons of these failures that success crowned the 
efforts of the Badische firm. Roughly speaking, the 
process consists in subjecting to the action of 
spongy platinum a mixture of SO, and air. The 
former body then oxidises to SO,, or sulphuric 
anhydride, which, on absorption by water, forms 
sulphuric acid. In the earlier attempts to use this 
process commercially, it was found that the plati- 
num very quickly lost its power of effecting the 
combination required, and the efticiency was small, 
a large proportion of the SO, formed, being after- 
wards dissociated again. The Badische Company 
have overcome these difficulties. The degeneration 
of the catalytic powers of the platinum was dis- 
covered to arise from impurities in the SO,, in par- 
ticular from arsenic compounds, and by thoroughly 
purifying the gas before allowing it to come into 
contact with the platinum, the trouble has been 
completely obviated. The dissociation of the SO, 
after its formation is prevented by a careful regu- 
lation of temperature, which, whilst it must be 
sufficiently high to insure the union of the SO, and 
O, must be prevented from rising above the disso- 
ciation point of the SO;. The Badische firm assert 
that concentrated acids are produced much more 
cheaply by this method than by the lead chamber 
rocess, whilst the commercial acids are made at 
east as cheaply and the capital 7 is 
only two-thirds that necessary for a lead chamber 
plant. M. Haller states that the Badische Com- 

ny have recently patented their procedure, after 
oes Be worked it for some years as a secret process. 
If the latter statement is correct, it would suffice to 
invalidate the patents in some countries. 


Hicu-Sreep GEARING. 


An interesting discussion onthe working of toothed 
wheels at high velocities is reported in a recent issue 
of the Proceedings of the Engineers’ Club, Phila- 
delphia. The speed at which such wheels can be 
run is, it was asserted, as much dependent upon 
the precision with which the wheels are made as on 
the quality of the metal. The teeth must be 
accurately cut to shape, and should have no 
clearance. To prevent knocking and the risk 
of breaking teeth, the wheel, it was stated, 
should not be too near a flywheel, a certain 
amount of elasticity being desirable in the 
connections between a heavy revolving mass of 
this kind and the spurwheels, since, if the two 
are in close juxtaposition, every change in velocity 
of the flywheel causes a jar on the teeth of the spur 
gearing. Mr. James Christie stated that he had 
found comparatively hard steel to give the best 
results in the class of work considered. With soft 
steels the wear of the teeth was excessive when the 
speed was high, even if considerable attention was 
paid to having them properly lubricated. Thus a 
pinion for a rolling mill made out of steel containing 
0.3per cent. carbon wore out in a fewmonths, whilst a 
similar pinion of steel containing 0.6 per cent. carbon 
lasted several years. Asan instance of possibilities 
in the matter of running spurwheels at high speeds, 
Mr. Christie mentioned a pait of wheels for a roll- 
ing mill which were respectively 37.6 in. and 
56.4 in. in diameter, and had teeth at 4.92 in. 
pitch and 24 in. wide. These were intended to 
transmit 2500 horse-power, with a pitch line speed 
of 1470 ft. per minute. When erected, however, 
it was found possible to considerably increase this, 
and actually the wheels have been used to transmit 
3300 horse-power at a pitch line speed of 2500 ft. 
per minute, the pressure on the teeth being 2100 lb. 
per inch of width. In this case the pinion was a 
forging of steel containing 0.86 per cent. of carbon 
and 0.51 per cent. of manganese, whilst the 
wheel was a steel casting containing 0.47 per 
cent. of carbon and 0.66 per cent. of manganese. 
Manganese, Mr. Christie considers, should be kept 
low, as it makes the steel difficult to anneal for the 
rough cutting. In no case, he considers, should the 
steel for a high-speed spurwheel contain less than 0.4 
per cent. carbon, and the pinions should have, in 
all cases, 1 per cent: carbon, and, with especially 
high speeds, the wheel may well be made of the 
same quality of metal. In that case speeds of 
3000 ft. per minute at the pitch line may, 





tail the catalytic method of manufacturing sul- 


sure of 1600 lb. per inch of tooth width. Mr. 
Graves, another speaker in the discussion, gave 

rticulars of the work of some bevel wheels, 
in which the speed at the pitch line was 
4000 ft. per minute and 1300 horse-power were 
transmitted. The smaller of the wheels was in 
this case 57.39 in. in diameter at pitch line, and 
had 36 teeth of 5 in. pitch and 20 in. wide. Con- 
trary to Mr. Christie’s experience, he had found of 
two steels used that the milder gave the better 
results. The one contained 0.23 per cent. carbon 
and the other 0.31 per cent., but the latter, it 
should be noted, contained censiderably more 
phosphorus and sulphur than its competitor. These 
wheels had not, he stated, been altogether satis- 
factory, as the pinion teeth were inclined to break. 
One difficulty in running bevel gears at the high 
speeds is to be found in the necessity of main- 
taining the pair of wheels in exactly their proper 
positions, as any fault in alignment is much more 
serious than with spur gears, 





PROPOSED INTERNATIONAL LANGUAGE. 

A note has been addressed to the Paris Académie 
des Sciences suggesting that at the congress of 
scientific and literary academies now being held at 
Paris, steps should be taken to secure the adoption of a 
universal language for scientific and commercial pur- 

. Projects of this nature are brought forward 
periodically, and never fail to secure the adhesion of a 
certain number of distinguished names. An immense 
deal is to be said in their favour, the advantages are 
manifest, and little can be urged against them ; but as 
the one trick of the cat in the fable was worth more 
than the fox’s score, so this little is of supreme import- 
ance. Thus at one time Latin was in use as a uni- 
versal scientific language, but it was subsequently 
abandoned, because it failed to meet modern uire 
ments. This failure, we believe, was not due to either 
its limited vocabulary or to its complicated grammar, 
but rather to the fact that the connection between 
the craftsman and the scientific investigator is now 
very direct. Up till the beginning of last century the 
methods used in manufactures of nearly every descrip- 
tion were based entirely on the experience of centuries, 
the principles underlying them were not understood, 
and it was therefore impossible to properly co-ordinate 
them. Long apprenticeships were therefore necessary, 
in which were acquired the mysteries of the trade. 

All this is now changed. The modern manufac- 
turer is not satisfied to know that a certain procedure 
is successful, but wishes also to know why, since he 
may thereby be able to improve his methods, or 
render available for his purposes a cheaper raw material. 
For aid in this regard he relies upon the researches 
carried out in chemical and physical laboratories ; and 
were the results of such investigations published only 
in a language not understanded of the people, the 
industries of any country would be correspondingly 
handicapped. Gauss, we believe, was the last man 
of eminence to publish his work in Latin. When 
knowledge was the possession of a few specialists 
scattered throughout the civilised world, a writer 
could only be sure of a sufficient circle of readers 
by making use of some international tongue, but this is 
no longer necessary. In chemistry and in mathematics 
there is, from one standpoint, already an international 
medium of communication, though in the latter depart- 
ment of work this was scarcely trve 100 years ago. 
The great fight at Cambridge between ‘‘ deeism ” and 
“‘dotage” belongs to the earlier portion of last century, 
and until Cambridge abandoned its ‘‘dots,” which it 
inherited from Newton, and adopted the ‘‘d’s” of 
Leibnitz, much very valuable work done in _ this 
country was totally ignored abroad, and conversely. 
Some years back much was heard of Volapik, and 
sanguine individuals foresaw a time when this jargon 
would be the mother tongue of the whole of the 
human creation. Nevertheless, Volapik has been 
given up by the advocates of internationalism in lan- 
guage, and the suffrages of the literary and scientific 
world are now sought for Esperanto, an artificial lan- 
guage due to Dr. Zamenhof, a Russian linguist. The 
grammar of this language is stated to consist of six- 
teen rules, without any exceptions, and there are but 
seventeen modifications of the terminations of words. 
The words themselves are based mainly on roots 
drawn from the Romance family of languages. It is 
claimed that with ten minutes’ instruction in the 
grammar, a novice can translate Esperanto with the aid 
of a dictionary only, whilst a month’s study suffices to 
enable him to write or speak it, the latter operation 
being simplified by phonetic bane, About 50,000 
people in different parts of the world have, it is stated, 
taken up its study, and could one insure that all the 
science and literature of the future would be written 
in this language, the schoolboy of the next genera- 
tion would have more time at his disposal for the 
cultivation of the important pursuits of cricket and 





he considers, be used, combined with a pres- 





football, which he is now forced to neglect for such 
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time as is needed to give him some smattering of 
French and German, to say nothing of the classical 
tongues. 

Unfortunately, until a new language has a certain 
vogue, it is as useless as a rudimentary electric organ 
would be to the hypothetical ancestor of the gymnotus. 
If our innovators could solve this well-known problem 
in evolution, they might get some valuable hints 
as to how the intermediate period in the case of 
their own speciality might be negotiated. Never- 
theless, there is little doubt that for international 
communication a universal language would have 
numerous advantages in simplifying commerce and 
facilitating the interchange of ideas. As matters 
stand, however, it is much more likely that an exist- 
ing tongue should be adopted as such a medium, 
than that any of the fancy tongues devised by 
sanguine inventors should come into favour, what- 
ever their theoretical merits. Indeed, to a certain ex- 
tent this is actually the case, as on the Baltic and 
Black Sea, shipping charters are commonly drawn 
in English, whatever the nationality of the parties 
interested; and in view of the immense spread of 
the English tongue during the past century, the day 
may not be distant when most civilised people will 
be fairly well acquainted with it. At the present 
time one or two authors of foreign nationality write 
in English in preference to their native tongues, 
since a wider circle of readers is thus open to them. 
It must, however, be admitted that English has 
some serious drawbacks. Our grammar is, it is true, 
fairly simple ; but the less said about our system, or 
want of system, in the matter of spelling the better. 
The latter point is, however, perhaps of micor import- 
ance, as our American friends are step by step intro- 
ducing simplifications, each of which in turn excites 
the ire and derision of the highly conservative public 
on this side of the Atlantic, but of which many, 
nevertheless, have probably come to stay. The French 
seem rather less conservative in such matters than 
the average Briton, since only last year some impor- 
tant simplifications in grammar and orthography were 
officially recognised. 

The main drawback to English is, however, rather 
to be found in the fact that it is probably easier to 
be ambiguous in it than in any other language. From 
the point of view of the party politician this is no doubt 
not without its compensations, and we can all recollect 
cases in which eminent political leaders have derived 
every benefit from this peculiarity of our mother 
tongue. In science, however, ambiguity should be 
** banished to Saturn,” or further. Not to every man, 
even of considerable attainments, is it given to write 
English at once clearly and euphoniously. Examples, 
such as those of Huxley and ‘Tyndall have, it is true, 
shown what can be done inthis matter ; but Huxleys 
are not born every day of the week, and we re- 
member a remark of a distinguished English chemist 
that he could generally understand a scientific essay 
better if in German than in English. This state- 
ment sounded strange at the time, as cumbrousness 
of the German construction and the irregularity 
of the German genders is a common complaint of 
students, yet we are not sure but that there are 

ood grounds for the statement in question. The 

cocemar with which one meets sentences in English, 
which may have two diametrical opposite significa- 
tions, according to the accentuation of the words, is 
remarkable. 





GAS ENGINE WORKING. 
To THE EpitTor oF ENGINEERING, 

Str,—I am sorry that Mr. J. W. Hartley should con- 
sider as a ‘‘ personal attack,” my reference in your issne 
of March 22 to the arguments in his letter of March 15, 
in which he set forth the working of the gas engines at 
the Central electric light station, Belfast. I tried to 
use the mildest terms possible, and had no intention of 
writing anything unpleasant. The highly objectionable 
words, ‘‘ unfortunately for him,” simply meant unfor- 
tunately for his contention. I am not personally ac. 
quainted with Mr. Hartley, but I do happen to know 
something of the gas engines, the working of which he 
thought fib to call attention to when questioning my state- 
ment. 

Mr. Hartley is good enough to admit my first point 
that ‘‘in governing a gas engine by varying the strength 
of the mixture in the cylinder a suitable change in the 
time of firing will alter the economy of the engine, all 
other things being the same.” 

As to my other remark on governing with ignition 
timed for a fixed point in the stroke, he » Pas also know 
that, as Mr. James Dunlop clearly puts it in your issue 
of March 22, ‘‘to anyone acquainted with the working 
of gas engines, an examination of the diagrams accom- 

nying Mr, J. W. Hartley’s letter, amply confirms Pro- 
essor Robinson’s statement that, ‘if the mixture were 
too strong, pre-ignition took place; on the other 
hand, if the mixture were too weak, ignition was 
delayed.’ As may be seen, the point of ignition has 
been so timed that at full load a considerable amount 
of pre-ignition is allowed to take place, so that at 
lighter loads the is with the weaker mixture will be 
somewhere near the point at which it should take place 


for economical working.” Yet Mr. Hartley gave these 





same indicator diagrams (page 339) as ‘‘clear evidence 
that varying mixtures and loads van be carried without 
wire-drawing, or delayed, or pre-ignitions, and with a 
fixed point of ignition.” 16 is difficult to see how, in the 
face of these diagrams, he can deny that pre-ignitions 
took place in his engines. Mr. Hartley lays hold of the 
only straw I could help him by, namely, that I had other 
indicator diagrams, taken from these engines, showing 
“regular ignition,” but it was pre-ignition all the same. 
The full load diagrams on page 339 unmistakably show 
ignition before the end of the compression stroke—that is 
pre-ignition, and too early ignition for most economical 
working. The slope of the expansion curves with varying 
loads also indicates retarded combustion or slow burning 
of the charges. In the working of these engines there 
was also evidence that occasionally after a very slowly 
burning charge, the residual gases were not quite burnt 
out when a fresh charge was ignited thereby during ad- 
mission causing ‘‘ back-firing” in the air chamber—an 
objectionable form of premature ignition. 

otwithstanding Mr. Hartley’s attitude, I must say 
that I heard such back firing in the old central station, 
Belfast, after his expanding cams had been fitted on the 
engines, and on inquiry I was told that these engines 
suffered a great deal from this disease. 

To my mind, the indicator diagrams and facts afford 
ample proof of the proposition to which Mr. Hartley 
took exception—e.g., in gas engines, the time of ignition 
varies with the richness of the mixture. 

There is the further important consideration that, in 
governing a gas engine, economical working is desirable, 
as well as regularity of s It is a truism that extra 
fuel usually costs extra money. Had the Belfast gas 
engines not been such ‘‘ gas-eaters,” they might still be 
running, and doing well. But they are not. 

I did not feel it my duty to mention this installation in 
the discussion before the Institution of Mechanical Engi- 
neers, seeing the engines were no longer employed. It 
was enough to know that another gas-engine station was 
referred to, which to-day is not. It seems a pity that 
Mr. Hartley did not find this out before writing to you 
on the subject. I took it as common knowledge given in 
the ae papers at the time, with the description 
of the Belfast steam station. 

This explanation should suffice, and I do not intend to 
take up my time or your space further on the matter. 

Yours truly, 
; W. Rosrnson. 

University College, Nottingham, April 15, 1901. 





JOY’S ASSISTANT CYLINDER. 
To THE EpitoR OF ENGINEERING. 

Sitr,—I think justice was hardly done to Mr. Joy’s 
paper at the recent meetings of the Institution of Naval 
Architects, and, indeed, that Mr. Joy, in his paper, does 
not do justice to his own invention. I therefore wish to 
draw your attention to the following points: 

It is convenient for many reasons in a set of triple 
engines to have the valve motion of all three exactly the 
same size. 

The power required to drive each of the three valves is, 
I believe, invariably different, and the particular valve 
which requires the most power frequently leads to much 
trouble in connection with its valve gear. 

To put the matter right under the present system of 
designing these engines, all three valve motions frequently 
require materially strengthening in all the details, or, if 
this is unnecessary, some of these gears have been made 
unnecessarily strong; it, therefore, appears to me that 
the use of Joy’s assistant cylinder does not necessarily 
increase the total weight, but renders a reduction 
possible. 

One of the first duties of a designer is to transmit his 
loads, and particularly alternating loads, from one point 
to another as directly as possible, and, if practicable, to 
avoid passing it through working parts. In one ordinary 
valve motion there are no less than eleven working parts 
brought into use in transmitting the power from the 
crankshaft to the valve, and in this large number I have 
not included either the stern gear or the reversing shaft 
bearings. 

In the last engine to which I have fitted Joy’s assistant 
cylinder, which has its valve placed at the back of the 
cylinder, there are no less than fifteen working parts, ex- 
clusive of the stern gear, &c. 

In both the preceding cases many of these working 
parts require very carefully adjusting, because the rods 
of which they form part are in pairs, and must, there- 
fore, be exactly the same Jength. 

It is, I think, somewhat remarkable that the ordinary 
well-designed link motion should have established as 
satisfactory a reputation as it has; because I imagine 
that the very smooth link bars, with an equally smooth 
sliding block on them, both well oiled, are, per sc, about 
the worst possible combination for transmitting the load 
in the desired direction when the links are at their ex- 
treme angle. It is true Mr. Joy’s method of driving the 
valve introduces a new part, and that the introduction of 
a new part is undesirable; but, on the other hand, it is 
very simple, and practically does the whole of the work, 
hee g such small cylinders give very little trouble, and, 
when requiring repairs, can ke easily carried ashore and 
put in the lathe. : / 

The most striking feature in Mr. Joy’s method is that 
the working load is transmitted direct without passing 
through one working —t. and thereby reducing the load, 
repairs, and oil, on at least eleven working parts. 

am aware that these remarks will not carry weight 
with some of my friends, but I know they will be well 
received by those who have had trouble with valves, say 
— square, with a considerable pressure on the backs of 
them. 





T have fitted several assistant cylinders with most satis- 
factory results; in one set of small high-speed noisy 
engines it was not possible to alter the valve gear, and as 
a last resort, I fitted one of these cylinders, Hid mn amply 
rewarded. 

I am, Sir, your obedient servant, 
; Frep. Epwarps. 

62, Bishopsgate-streeb Within, London, E.C., 

April 12, 1901. 
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STANDARDISING SIZE OF BRICKS. 
To THE EpiToR oF ENGINEERING. 

Srr,—A conference between representatives of the 
Institution of Civil Engineers, the Royal Institute of 
British Architects, and representatives of brickmakers, 
will be held at 4 p.m. on Friday, the 26th inst., at the 
Building Trades Exhibition at the Royal Agricultural 
Hall, Islington, to discuss the question of standardising 
the size of bricks. The following is the standard sug- 
gested by the two Institutions : 

1, The oem of the brick should be double the width, 
plus the thickness of one vertical joint. 

2. Brickwork should measure four courses of bricks and 
four joints to 1 ft. 

Joints should be 3 in. thick, and an extra ,', in., making 
ys in. for the bed joints, to cover irregularities in the 
brick. This gives a standard length of 9} in. centre to 
centre of joints. The bricks to be measured in the fol- 
lowing manner: Hight stretchers laid square end and 
splay end in contact in a straight line to measure 72 in. 
Eight headers laid side —— frog upwards in a straight 
line, to measure 35in. Eight bricks laid the first brick 
frog downwards, and then alternately frog to frog and 
back to back, to measure 214in. This is to apply to all 
classes of walling bricks, both machine and hand made 
and facing bricks. 

The proposal to arrange a definite standard for the 
size of bricks is one which should meet with the approval 
and support of all who are interested in sound brick- 
work, it being impossible, with the varying sizes of 
bricks, as at present made, to keep good sectional bond. 
It is hoped that a resolution will be passed at this con- 
ference which will establish a standard as suggested. 

At the meeting statements will be made as to the stan- 
dards observed in America and Germany. All who are in- 
terested in the subject of brickwork are invited to attend. 

Faithfully yours, 
H. D. Srartes-Woop. 
Hon. Secretary Science Committee. 
The Royal Institute of British Architects, Standing 
Committee for Science, 157, Wool Exchange, Coleman- 
street, E.C., April 16, 1901. 











IRVING’S DOUBLE-TUBE BOILER. 
To THE Eprror oF ENGINEERING. 

Srr,—The annular water-tube boiler, the subject of 
Mr. John Irving’s paper read before the Institution of 
Naval Architects, and described in your issue of the 
12th inst., resembles in several respects the annular 
water-tube boiler introduced by me someeighteen years ago, 
and fully described in ENGINEERING, January 11, 1884. 

In some correspondence which followed, my design was 
criticised upon the ground that the waterways were only 
1 in. in depth—as a matter of fact, they were only }3— 
but I pointed out that the rapidity of the circulation 
through these comparatively restricted waterways had 
the effect of keeping them perfectly free from de- 
posit. I observe that Mr. Irving goes further, and 
reduces the width of his waterways to 3 in. It may, 

rhaps, be questioned whether that is nob going too 
C. not so much on account of the formation of 
deposit in the tubes, as of affording facilities for the 
escape of steam therefrom. I also observe that the gases, 
in traversing the inner tubes, travel in an upward direc- 
tion. In my design they passed in the reverse direction, 
which is, I think, better, as tending to sweep out dust. — 

Mr. Irving says he found no ———- difference in 
expansion between the outer and inner tubes. I also 
anticipated that the greater length of the inner tube 
would practically compensate for the greater heat to 
which the outer tube was exposed ; but I did not find 
this expectation realised. The expansion of the outer 
tube was undoubtedly the ter; so much so that, in 
my original design, the packings got severely punished. 
So long as the fire was maintained, the joints were per- 
fectly tight; but upon the boiler cooling, the water 
simply ran out. Upon the inner tubes being fitted with 
asbestos-packed = this difficulty was overcome. 

The efficiency I obtained appears, from the particulars 
of the test published in ENGINEERING, to correspond 
closely with that observed by Mr. Irving—10.03 Ib. of 
water evaporated from and at 212 deg. per pound of coal 
(‘tof common quality, unscreened, and weighed wet from 
the — ”), against 11.33 lb. of water per pound of coal 
(‘* Welsh and Scotch mixed”). Mr. Irving's boiler has, 
moreover, a much larger heating surface (820 square feet 

inst 480 square feet) which ought to contribute to 
efficiency, the losses by radiation and otherwise being 
relatively less. ? 

A few of my annular water-tube boilers were built and 
worked satisfactorily ; but about that period other water- 
tube boilers were introduced and placed on the market 
at lower rates, due to superior commercial management 
rather than to any material rage in the cost of construc- 
tion. Even they have had to fight their way against the 

rejudice which at one time existed against water-tube 
ilers of all kinds, 
I am, Sir, yours faithfully, 
G. G. M. HarpincHaM™, 
Clun House, Surrey-street, London, W.C., 
April 17, 1901. 
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MILLING MACHINE. 


CONSTRUCTED BY MESSRS. H, W. WARD AND CO., ENGINEERS, BIRMINGHAM. 
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_ WE illustrate on this page a milling machine which 
is now being put on the market by Messrs. H. W. 
Ward and Co., of Lionel-street, Birmingham, and is 
intended more especially for use in the electrical trades, 
though, of course, it is equally suitable for much general 
engineering work. The general character of the ma- 
chine is very clearly shown in our engraving. The 
bed of the machine is a heavy box casting, having 
bolted to it the two wings, which carry respectively 
the head slide and the “steady.” Both the latter are 
adjustable at right angles to the table by means of 
handwheels and screws, as is clearly shown in the 
case of the head slide, The vertical traverse of 
the head is obtained by means of screw and bevel 
gears. The spindle is driven by means of a 4-in. belt 
and intermediate gears, the ratio of which can be 
altered at will from 9 to 1 to 27 to 1 by merely moving 
over alever, The feed of the table is driven by a four- 
speed cone at the foot of the machine and is fitted 
with reversing gear. By moving a lever the rate of 
traverse can be trebled when desired. On depressing 
a foot lever the table is returned at a quick speed. 
The clutch giving this quick return falls out of gear 
immediately the pressure of the foot is removed, and 
it is impossible for the quick return and the feed 
motion to be in gear simultaneously. When desired 
the table can be shifted by hand, a wheel being pro- 
vided for this purpose near the front of the machine, 
as shown. An automatic trip throws the feed out of 
gear at any point of the table’s traverse, the action 
being instantaneous and independent of the direction 
of the feed. There are two countershafts, arranged in 
such @ way that the feeds may be altered independently 
of the spindle speeds. The principal dimensions of 
the machine are as follow : 


Traverse of table ass 6 ft. 
Bix6 OF UDI c. ocs ace ... 7 ft. by 2 ft. 4 in. 
Cross movement of head and 

Geman ae! ee 6 in, 





| 





Distance between heads ee 4 ft, 8 in. 
Floor space required ... 14 ft. by 9 ft. 6 in, 
Spindle a ere 34 in. 
aximum height of spindle above 
table... civic as ‘< 24 in. 
Total power of gear in head 27 tol 





INDUSTRIAL NOTES. 

Tue Easter holidays have long been the chosen 
eriod of conferences more or less connected with 
abour, though some bodies have changed the date to a 
more genial time as regards weather—some to Whitsun- 
tide, others to September. This year there were three 
such gatherings, two of which were in Leicester and 
one in London. The first was the third annual 
conference of socialist and labour-elected persons on 
public bodies, which opened its sittings on Good 
Friday, and continued throughout Saturday, April 5 
and 6. The newspaper reports speak of ‘‘a large 
and representative attendance,” but the list of dele- 
gates shows a notable absence of well-known names in 
the labour world. In fact, only very few of those 
present are known outside the constituencies they 
represent. The chairman, Mr. Alderman Jowett, of 
Bradford, said that there were 350 representatives on 
public bodies—Municipal Corporations, Local Councils, 
School Boards, and Boards of Guardians—connected 
with the Independent Labour Party alone. The Social 
Democratic Federation gave no indication of their 
claim as regards numbers. But apart from these two 
bodies, many officials and members of trade unions 
have seats in such bodies, and give a good account of 
their useful work. The chairman insisted upon the 
municipalisation of ‘every productive concern that 
could well be provided by the public for the indi- 
vidual, and that could be by public agencies ;” but 
he admitted that ‘‘the time was not yet.” The 
subjects discussed did not cover a wide range, but 
they were treated more or less from the standpoint of 


: 








practicability. In one paper read ‘‘ farm colonies ” 
were advocated for paupers under the Poor Law; the 
Lingfield colony was quoted as an example. Another 
advocated better instruction in elementary schools ; 
another child study, in school and home: one, on 
housing the working classes, was well debated. 
Others were on education, reformatory schools, &c. 
There was a soberness in the debates which con- 
trasted well with previous conferences, when the 
socialist propaganda was vigorously advocated, and 
nothing less than a new social system for all condi- 
tions of men was thought worthy of notice. If there 
was less fire than usual, there was more commonsense. 





On Easter Monday the ninth annual conference of 
delegates of the Independent Labour Party met at 
Leicester, about eighty representatives being present. 
The chairman’s prs dealt largely with the war in 
South Africa and affairs in Russia. The chief point 
relating to labour was the conduct of Lord Penrhyn 
towards his quarrymen. He advocated a social 
commonwealth in all things—capital and labour, 
science and art, health, leisure, and human sympathy. 
The more instructive item in the first day’s proceed- 
ings was the annual report and balance-sheet. After 
alluding to various political questions, the report dealt 
with the labour contests and the last general election. 
The special fund amounted to 1888/., towards which 
Mr. George Cadbury gave 500/., and a ‘‘ Friend of 
Peace ” 2501. The Independent Labour Party is now 
affiliated to the Labour Representation Committee, 
instituted by the trade unions. Some of-the delegates 
did not like the mention in the report of the names of 
large donors to the funds, and this was agreed to be 
left out. Money received with thanks, but with 
slight acknowledgments, seems to have been the 
grateful feeling on the part of the objectors. The 
balance-sheet of the Association showed an income of 
664/. during the year ; the expenditure exceeded that 
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sum by 57/., there being a deficit to thatamount. But 
the secretary stated that the liabilities amounted to 
394/., the assets only to 84/. There was, however, 
150/. due to the election fund, not yet collected. The 
South African War was the subject of three resolu- 
tions and long debates. Four points were urged in 
one resolution as to child labour, the object being to 
extend the enactments dealing with this question. 
The report as to labour in Parliament stated that the 
Independent Labour Party there ‘“‘ was thoroughly 
united ;” at which there was laughter, for, as is well 
known, only one member is at St. Stephen’s. The re- 
port was accepted, and the member of the party in the 
House was thanked for his services. A proposal to 
unite the Independent Labour Party and the Social 
Democratic Federation parties was agreed to. The 
other subjects included education, housing the working 
classes, the Penrhyn Quarries dispute, the case of 
Russian freedom, and China and the Western Powers. 
The perfervid oratory of former conferences was mostly 
absent at this gathering. Only one labour member 
was present, and not many of the labour leaders 
whose names are well known. The trade union 
element was not in evidence to any extent at this 
conference, 





The annual delegate meeting of the National Amal- 
gamated Union of Shop Assistants, Warehousemen, 
and Clerks met in London, at the Essex Hall, 
Strand, on Easter Sunday and Monday. The fact 
that they had to assemble on Sunday shows that they 
have difficulties as to meetings. The chairman stated 
that there were 20 delegates present at the first con- 
ference, in 1894, representing a mere handful of 
members scattered all over the United Kingdom ; 
now 100 delegates were present, representing 10,000 
members. Then they had 30 weak branches ; now they 
had 200, all of which were comparatively strong. 
Then their income was about 700/. a year, now it had 
reached 10,000/. Their balance in hand in 1894 was 
180/.; now it was 5500/., and they were paying 1800/. 
a year in benefits. The chairman condemned the 
‘‘living-in system” very severely, as bad for shop 
assistants ; also the long hours and inadequate pay. 
He advocated a compulsory closing of shops, as volun- 
taryism had failed ; and he said that the local option 
measure before the House could not be accepted as a 
final and satisfactory conclusion. A representative of 
the International Federation of Shop Workers stated 
that England, France, Germany, Russia, Austria-Hun- 
gary, Spain, Italy, Switzerland, Norway, Denmark, and 
Belgium, were now in federation, and soon America 
and the British Colonies would be in correspondence 
with the Federation. It was resolved that a week’s 
notice of dismissal or resignation be required instead 
of a month, as at present. Some wanted a fortnight, 
others an hour, but the week was adopted by a large 
majority. The other matters discussed were pertinent 
to the objects of the Union—shorter hours, higher 
pay, better conditions, &c. One speaker stated that 
within his own knowledge from 20 to 25 young men 
and boys slept promiscuously in one room, and that 
the food was bad. This was in a large drapery estab- 
lishment. If this be true, the sanitary authority 
might look into the matter. 
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There was also a conference of the Amalgamated 
Union of Clothiers’ Operatives held in Manchester on 
Good Friday and Saturday, 15 delegates being present. 
One of the chief matters discussed was how best to 
prevent labour disputes between employers and opera- 
tives ; and it was stated that good progress had been 
made towards the establishment of some scheme 
whereby this could be effected. The delegates paid a 
visit to the Co-Operative Wholesale Society’s factory 
at Broughton. 





The monthly —_ of the Ironfounders states that 
**the condition of trade does not seem to improve, 
although there appears to be a much more hopeful 
feeling in the iron and steel trades,” the disposition 
being to take a brighter view of the outlook. It 
goes on to remark upon the fluctuations during the 
last few weeks, both in prices and orders, the posi- 
tion being altogether uncertain. ‘‘The shipbuilding 
industry 1s,” it is said, ‘‘ fairly busy, several new con- 
tracts having been placed during the past week.” 
The outlook in this large industry, and in engineering, 
indicates an improvement in business now that the 
holidays are over. The position in the ironmoulding 
——- as regards employment, has not very greatly 
changed, but what change there is denotes increased 
slackness. In 101 branches, with 14,469 members, 
the state of trade is described as from very good to 
slack ; last month this description a plied to 105 
branches with 14,910 members. In 26 anches trade 
was from dull to very bad, the members affected 
being 3892; last month this description applied to 22 
branches, with 3336 members. The difference is not 
very great, but in the returns it is emphasised by the 
fact that instead of 15 places ‘‘ bad,” as in the last 
report, there are 18 in this. On the other hand, 25 


places were described as very good last month—29 





this month ; but, as a set-off, whereas 27 were marked 
good last month, there are only 17 this month. The 
conditions, therefore, are very varying and change- 
able. The total number on the funds was 2753 ; last 
month 2649—increase 104. Of these, 1095 were on 
donation benefit—increase 63 ; on sick benefit, 537— 
increase 7; on superannuation benefit, 930—increase 
1; on dispute benefit, 44—increase 36; out of work, 
but not in benefit, 147—decrease three. The total 
cost of benefits was 929/. 15s., or about 1s. 0}d. per 
member per week. The total number of members was 
18,361 ; a year ago, 18,108. The total balance in hand 
on April 1 was 106,196. 15s., showing a decrease in the 
month of 300/. 17s. 10d. A year ago the balance in 
hand was 96,428/. 13s. 2d. On the whole, this union 
has not much to complain of, either as regards the 
state of trade, the number of members, or the balance 
of cash in hand. But when once the expenditure 
exceeds the income, the chances are that the drain 
will continue for a time. 





The report of the Associated Ironmoulders for the 
current month is able to record a further improvement 
in trade, as measured by the returns as to employment. 
In February there were 276 fewer out of work than in 
January, and in March 133 fewer than in February, a 
reduction of 407 in the number of unemployed during 
the first three months of the year. The anticipation 
is that there will be a further diminution during the 
eurrent month. Singularly enough, there is a larger 
proportion of men idle who are out of benefit than in 
other unions; this does not speak well for the thrifty 
Scotsmen. The member who allows his arrears of con- 
tribution to accumulate until they exceed the limit is 
not only unthrifty, but wasteful of his own resources, 
for one week’s idle benefit would equal eight or nine 
weeks of contributions. The society is able to record 
a substantial increase in members since the beginning 
of the year. The state of trade is further manifest by 
an advertisement copied from the Glasgow newspapers 
—‘* Wanted, moulders of all kinds,” but it would 
appear that in this case, non-union men are wanted. 
But the wage offered is 403. per week—the full union 
wage of the district. The executive do not shrink 
from giving name and address of the advertiser in this 
case, feeling assured, presumably, that the members 
will not apply for employment, even with some 686 
men out of work, 259 of whom were “ idle, but not on 
benefit.” The income of the union in the month was 
2010/. 16s. ; the expenditure, 1788/. 3s. 8d. ; showing 
a total gain in the month of 222/. 12s. 3d., bringing 
the balance in hand up to 67,362/. 18s. Idle benefit 
cost 739/. 16s. 10d. in the month, as compared with 
1007/7. 17s. 5d. in January ; superannuation cost 
529/. 13s., as compared with 423/. 6s. 8d. in the month 
of January. Losses by death caused funeral benefit 
to be large, 255/. in March and 256/. in February. The 
weekly claims for funeral benefit, this year, have 
amounted to 54/, lls. 8d., on the average. The in- 
vested funds of the union have now reached 30,000/., 
and it is proposed to invest a further sum of 6000/. in 
the Clyde Trust at 34 per cent. for five years, as the 
deposits in banks amount to 37,0007. This union and 
another, in the same branch of trade, are maturing a 
working agreement so as to avoid friction between 
members. 





The monthly circular of the Durham Miners’ Asso- 
ciation takes a rather gloomy view of the situation. 
Comparing the state of affairs now with what it was 
a year ago, it says: ‘To hear of an idle day was to 
hear of the unexpected; everywhere there was a 
demand for men. Between then and now a sudden, 
serious, unaccountable change has taken place. 
Sudden, because we were expecting prosperity ; 
serious, because of the collapse which a set in; 
unaccountable, because it defies the foresight of 
man to understand the changes in the markets, 
and the operations of supply and demand.” Prices 
have gone down, short time is worked, some pits are 
altogether idle. But the effect is not uniform, some 
collieries are still working full time. 





Mr. John Wilson, M.P., enumerates no fewer than 
seventeen Bills before the House of Commons, which 
he calls labour measures. Six of these deal with Old 
Age Pensions, three with Mines, two with the Com- 

nsation Act, two with the Factory Acts, three with 

orkmen’s Dwellings, and some old familiar annuals. 
He dwells at large upon the Steam Engine and Boilers 
(Persons in Charge) Bill, because of a circular issued 
by the ‘“‘ Employers’ Parliamentary Council” against 
it. He gives the statistics of explosions since the 
passing of the Boiler Explosions Act, 1882, as 1248, 
according to the Government returns. During the 
period 526 were killed and 1107 were injured. He 
urges this as a plea for the passing of the measure, so 
= before the House. 

r. Wilson also deals with the ‘‘ Wages Boards’ 
Bill,” founded upon the Victorian Factories and Shops’ 
Act. He says: ‘This Bill, in its present form, does 
not apply to mines, but it shows that the trend of 
thought in some quarters is to call in the Legislature to 











interfere in a very minute manner in the relations 
between employers and employed.” He contends 
that the English methods of joint committees is far 
better than legislative regulation as to wages, as pro- 
posed by the Bill. It provides as to minimum rates of 
wages for time or piece-work, the enforcement of which 
is to be by factory inspectors. 





Anticipations with respect tothe iron and steel in- 
dustries in the Midlands have not been realised. It 
was expected that at the quarterly meetings some 
further reductions in quoted rates would be declared. 
Not only was this not the case, but a tendency was 
evinced towards greater firmness in prices. The re- 
ports given indicated that the iron and steel trades were 
in a depressed condition, but it was also felt that 
prices had now touched the bottom. The impression 
was that there could be no further reduction in prices 
until coal became cheaper. There was some rumour 
that it was probable that there would be some conces- 
sions as regards manufacturing fuel, even if house coal 
was not reduced in price. Many of the iron works 
were closed ne Easter week, as owing to the 
state of the order books and the small profit on produc- 
tion, there was little anxiety to resume work. At the 
principal quarterly meeting the price of marked bars was 
re-declared at 9/. 10s. per ton, or 2/. per ton less than 
a year ago. There was no official change in the rates for 
unmarked bars, which remain at 7/. per ton, but sales 
are effected at lower rates. It is stated that cable 
advices have been received from Natal urging that 
shipments of iron be made at once. This may help to 
stimulate the home market and give an impetus to 
trade, and thereby strengthen prices. 





In the Wolverhampton district the iron and steel 
trades were quiet, very little business being done during 
last week. Prospects were not regarded as hopeful. 
Consumers and merchants still held back in the hope of 
further concessions. Best bars, plates, and angles have 
been in regular demand, but there is a slow sale for 
commoniron. The steel trade is in better tone, with a 
steadier inquiry. The engineering and allied trades, 
and all other Scesuies of iron and steel-using indus- 
tries, had extended holidays generally, except in the 
few cases where the orders uncompleted were pressing. 





In the Birmingham district a quiet tone prevailed in 
the iron market, but prices were somewhat firmer. 
In the engineering and allied industries, also in the 
other iron, steel, and other metal-using industries, 
there were, for the most part, extended holidays. The 
pressure of demand was not sufficient to induce em- 
ployers to re-open the works early in the week, some, 
indeed, kept closed the whole week. The outlook, 
though not bright, is less depressing than it was, 





The engineering industries throughout Lancashire 
continue in much the same condition as of late. The 
departments in which there is the greatest pressure 
of work are locomotive building, and all sections of 
electrical engineering. In two or three other sections 
there is still plenty of work in hand to last for some 
time. A moderate amount of new work is coming 
forward, but the complaint is that the orders are not 
of sufficient weight to replace those that are running 
out, and that the prices have to be cut very fine owin 
to keen competition. In some sections a decide 
slackening down is reported. There is no material 
change in the textile machine-making industry, which 
is still in a most unsatisfactory condition. The posi- 
tion generally, leaving out the later branches, is not 
perhaps so much one of actual slackness as of uncer- 
tainty. There is little life in business, especially as 
regards speculative enterprise. In the iron and steel 
trades business is still limited, for the most part, to 
immediate requirements, the belief being that the 
lowest level of prices is not yet reached, hence the 
restriction of orders, both as regards raw and finished 
material. A little more activity has been shown in 
the steel trade. but with low cutting prices, Gene- 
rally, there seems to be lack of tone, and want of con- 
fidence in all the iron and steel industries. 


The London labour leaders of the advanced section 
have determined to hold the next May Day demon- 
stration at the Crystal Palace, and a committee is hard 
at work on the project. But it is said that the re- 
sponse of the London unions is not very encouraging, 
either as to numbers or cash towards the expense’. 
The ‘‘ demonstrating ” spirit has cooled down of late. 
Ten years ago such demonstrations were thought to 
foreshadow a universal eight-hours’ day and the appro- 
a all the means of production, distribution, 
and exchange. The dream has faded. 


Whether or no the price of coal goes down, the 
wages of miners are being reduced. In Scotland, 
Durham, and Northumberland the rates have been 
reduced considerably ; in Cleveland, it is reported, to 
the extent of 21 per cent. 

The Ayrshire coalowners have resolved upon a lock- 
out of miners if they continue the policy of five days 
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per week. They claim that the men shall work 
twelve days a fortnight—one day more than was 
usual at most of the Scottish collieries. The dispute 
is pending. 

A great strike of French miners is threatened unless 
those at Montceaux are reinstated. There was also 
a resolution carried at the National Congress to take 
a general vote as to a general strike within six months 
for a universal eight-hours’ day, old age pensions, &c. 

The strikers at Seville, Spain, attacked the factories 
atthe end of last week, battered in the gates, and 
compelled those at work to cease. There seems to 
have been no further damage done, but the crowds 
were excited, some of those assembled being in a dan- 
gerous mood, 





BALANCING ENGINES. 


On the Balancing of the Reciprocating Parts of Engines, 
including the Effect of the Connecting-Rod.* 

By Professor W. E. Datsy, M.A., B.Sc., Associate. 

(Concluded from page 492.) 
23. Five-Crank ENGINE. 
Tue number of variables in this case is 
3 (5—1) = 12. 

All the conditions expressed in the eight fundamental 
equations of article 11 may presumably be satisfied, 
therefore, leaving four of the variables concerned in the 
problem to be fixed arbitrarily. The solution of the 
problem may be derived from the general solution of the 
four-crank problem given in article 19, without reference 
to the eight equations of article 11. 

Fig. 8 (page 491 ante) shows the disposition of four 
cranks and the corresponding masses for complete 
balance. All the eight equations of article 11 are 
satistied. A combination of two such systems would 
also satisfy all the conditions of balance, for each is in 
equilibrium ; and the combination of two systems, each 
in equilibrium, must form a single system in equilibrium. 
Combine two four-crank systems, of the type shown in 
Fig. 5, to form a single system, in the way shown in 
Fig. 11 (page 522), one system being distinguished by 
the radii of its masses being shown in full lines, the 
masses forming the system being Mj, Mg, 7, and m2, the 
other system being formed of the masses Mz, My, Ms, 
and m,, their radii being shown dotted. It will be 
observed that the two systems are placed coaxially, with 
their central double cranks in the same plane of revo- 
lution, which plane may conveniently be chosen for the 
reference plane. 

The angular disposition of the two systems, relatively 
to one another, is to be such that the four cranks in the 
reference plane are mutually at 120 deg. This arrange- 
ment is only possible, if one crank of the central pair, be- 
longing to one system, coincides with one crank of the 
central power, belonging to the other system, as shown in 
the reference plane (Fig. 11). The set of four masses in 
the reference plane may now be divided into two groups: 

1. A group of three masses, m}, m2, mg, whose radii are 
mutually inclined at 120 deg.; these are indicated by cross 
hatching in Fig. 7 (page 490 ante). 

2. A single mass lettered M;, and shown black ; this is 
drawn at a slightly greater radius, for the sake of clear- 
ness. It is, of course, really coincident in position with mp. 

If the shaded masses were equal in magnitude, they 
would form a system in equilibrium amongst themselves, 
both for the primary and the secondary forces they give 
rise to. Article 16 is a proof of this, or it may be proved 
by substituting these values of the masses and angles in 
equations (1, 2, 5, 6), of group D, article 11. They might, 
under these circumstances, be subtracted from the com- 
bined system, without interfering with its equilibrium. 
Let them be equal, therefore, and let them be subtracted 
from the combined system; there will be left, in the 
reference plane, the single mass M;. Now, the masses 
forming each of the original systems must satisfy the 
relation expressed in equation (14), article 19, which is, 
considering one system, that the magnitude of each of 
the two central masses is equal to the sum of the magni- 
tudes of the two outer masses ; the two outer masses ure 
always, of course, in the same axial plane as shown in 
Fig. 5. Therefore, for the combined system under dis- 
cussion, the following two equations must hold, the first 
line referring to the system whose mass radii are shown 
by thick lines, the second to the system whose mass radii 
are shown dotted in Fig. 7: 

M, + Me = m = m; 
M3; + My, = mz = mg. 
But m mz = mg, by supposition ; therefore, 
M, + Mz = M; + My = M; (1) 
And from the conditions of balance in the original four- 


crank systems, 
M, a = Me ag (2) 
3@3 = My ay (3) 
Equations (2) and (3) each express the relation given by 
expression Ain article 19. 

_From these three equations the values of the masses for 
given values of the a’s may be found in terms of M;. 
Notice that, in this case, fixing the pitch of the cylinders 
18 equivalent to fixing four of the twelve variables con- 
cerned in the problem, and that the remaining eight quan- 
tities must be found from the equations. 

Assuming the pitch of the cylinders to be settled, the 
magnitudes of the several masses may be more explicitly 
stated as follows : 

From equations (1) and (2) above 
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M, + Mz = M; = 1, say; (4) 


My a; = Mp a2. (5) 
Eliminating M2 from (4) and (5) 
a2 
M, = a+a =) in ee 
M2 =1-M P 
Similarly at 120 deg. 
a 
M3 = reg ye in same sxial| 


i 
rope ne plane 


Example.—Suppose the pitch of the cylinders to be 
such that a, = 2ft., a. = 3 ft., a3 = 4 ft., a, = 5 ft., each 
of these distances being measured from the plane of the 
central crank of the five. Substituting, in the above ex- 
pressions, and taking M; = unity, the masses must be 
proportional to the numbers placed below them in the 


following rows : 
M!': M2: M3: My: M; 
812.5 4.4 
gig ig igh 


The crank angles have the same sequence as those shown 
in Fig. 12. 
24. Stx-CRANK ENGINE. 
The number of variables in this case is 
3(6 — 1) = 15. 

A solution of this problem may be derived from the 
general solution of the four-crank problem given in 
article 19, by the method ex need in the previous 
article, fora five-crank engine. Combine three four-crank 
systems of the type shown in Fig. 8 to form a single 
system, in the way shown in Fig. 13. The masses form- 
ing the systems being respectively 

M, Mz m m2, 

M; My m3 m4, 

5 Mg M5 Me, 

Tt will be observed that the three systems are placed co- 
axially, with their central double cranks in the same 
plane of revolution, which plane may conveniently be 
chosen for the reference plane. The angular disposition 
of the three systems, relatively to one another, is to be 
such that the six cranks in the reference plane are mutu- 
ally at 120 deg. This necessitates the arrangement shown 
in Fig. 13, in which the cranks form coincident pairs. 
The set of six masses in the reference plane may now 
divided into two groups: 

(1) A group of three masses m, m2, mg, shown cross- 
hatched, whose radii are mutually at 120 deg. 

(2) A rome of three masses mn3, M4, M;, Shown slightly 
displaced behind the former three, whose radii are mutu- 
ally inclined at 120 deg. 

If the masses in each group were equal, they would 
form two systems, each in equilibrium, both for the pri- 
mary and the secondary forces met give rise to when re- 
ciprocated. (Article 16 contains the proof of this.) The 
two systems might, under these circumstances, be sub- 
tracted from the combined system, without interfering 
with its equilibrium. Let them be equal, therefore, and let 
them be subtracted from the combined system; there 
will be left six masses, viz, M), Ms, M3, Ms, Ms, Mg, 
three on each side of the reference plane, forming a six- 
crank engine, whose cranks are shown in Fig. 14. The 
following equations are true of each system respectively, 
from the conditions of balance of the original systems : 


- + _ =m = M2, 
3 + My = my = my, 
M; + Mz =m; = ms. 
But m, = mz = mg, and mg = mm, = Mm;, by supposition, 


therefore 

M, + Mz = M3 + My = M; + Mg. (1) 
and, from the conditions of balance of the three original 
four-crank systems used in the combination, 


M, qQ= M2 ae. (2) 
M3 a3 = My, G4. (3) 
M; a5 = Mg ag. (4) 


Equations (2), (3), and (4) severally, express the rela- 
tions A in article 19. 

This solution adjusts itself most happily to the general 
conditions of design. The rules for designing a six-crank 
engine of this type may be thus stated : 

ake a reference plane, and group three pairs of 
cranks about it, each pair to be in an axial plane and to 
satisfy the conditions 


Ma, + Meag=0. ° ’ . ® (1) 
M, +M:2 =aconstant = 1, say (2) 


Assuming the spacing of the cylinders to be settled, all 
the a’s are known, and the magnitudes of the several 
masses may be more explicitly stated as follows : 





an ) 
“= a, + as} in same axial plane 
Me =l1- M, 

eR. 
M, = a3 + sf in same axial plane \ at 120 deg. 
M, =1- M; 
M,; = —“* 

ie aa in same axial plane 

Mg = 1 - M; / 


25. EXTENSION OF THE GENERAL PRINCIPLES OF THE 
ForrGOoING ARTICLES TO THE BALANCING OF ENGINES 
WHEN THE FUNDAMENTAL EXPRESSION 2, ARTICLE 2, 
IncLupEs TERMS OF HIGHER ORDER THAN THE SECOND. 

If the extraction of the square root of expression (a), 








article 2, be continued to more terms, the final expression 
for the displacement of B (Fig. 1, page 457 ante) will con- 
tain terms in 4 cos (0 + a), 6 cos (0 + a), &c. This con- 
verging series of cosines, differentiated twice, gives a con- 
verging series for the acceleration of B (Fig. 1), which, 
when multiplied by the mass, gives the values of the 
unbalanced force acting on the frame. Expression (2), 
article 2, then becomes 


M w’ r [cos (@ + a) + A cos 2(@ + a) — Boos4 
(@+a)+Ccos6(@+a)... (1) 


where the coefficients A, B, C have the values, c being 
the ratio r// 
A=c + 1/4¢3 + 15/128 c§ + 
Be 1/43 + 3/16 o + 
= 9/128 o5 + 


The details of the calculation of the above expression 
are given in full in an interesting paper by Mr. John H. 
Macalpine, ENGINEERING, October 22, 1897. 

Each term in the series may be interpreted in the way 
explained in Article 4 for cos 2(@ + a). Thus, the force 
corresponding to the third term may be considered as 
the result of the rotation of an imaginary crank, revolving 
four times as fast as the main crank. The fourth term 
represents an imaginary crank, revolving six times as 
fast, and so on. 

For balancing purposes, therefore, the main crankshaft 
of an engine may be looked upon as associated with a 
series of imaginary crankshafts, rotating with speeds 
twice, four times, six times, &c., the speed of the main 
shaft, about the same axis of rotation ; the angles between 
the cranks of the imaginary shafts being respectively 
twice, four times, six times, &c., the actual angles between 
the cranks of the main shaft, the masses carried by 
each imaginary shaft being in the same proportion as 
those of the main shaft, the planes of rotation of the series 
of imaginary cranks, corresponding to any one of the 
actual cranks, being, of course, coincident. Keyed to each 
shaft is an appropriate reference plane. The conditions 
that each imaginary shaft —= be in balance are, ez 
that force and the couple polygons belonging to it shall 
close. Consider a force vector belonging to one of the 
main cranks, and let its direction, with the initial line 
in the reference plane, be a. The series of imaginary 
cranks belonging to this crank will have directions 2a, 
4a, 6a, &c., with the initial lines in their respective 
reference planes. j 

These directions may be severally represented analyti- 
cally in terms of the quantities specifying the direc- 
tion of the force vector in the reference plane corre- 
sponding to the main crank. The way of doing this has 
been explained in article 9 for the 2a direction. By an 
obvious extension of the method, a vector in the reference 
plane corresponding to the 4 a crank is denoted by 


R {(8 94-8 y? + 1) + i4ey(1-2y°}, 


where R is a function of the mass carried by the main 
crank the length of the rod and the crank radius, but 
which, for balancing purposes, may be written = to M, 
since everything else cancels out when the final condi- 
tional equation, are formed. 

Similarly, a vector in the next plane of the series is 
represented by 


M[ { (x2@-y*?}8 —3 (a?—y2)} + i (6a y—-8 2 y)]. 


The eight conditional equations of article 11 will be 
increased by four for every additional imaginary crank. 
shaft taken in the series. Thus, corresponding to the 4a 
crankshaft will be the four additional conditions 

=M(8y!-87? +1) =0 
=M.z«y (1-2 7’) =0 
=Ma(8 7-8 y? + 1) =0 
=Ma.xy(l-2y*) =0 
Similar gets of four more must be added to the conditions, 
if the 6 a crankshaft is taken in, and so on. 

The solution of the set of sixteen simultaneous equa- 
tions, corresponding to the main shaft, and the first three 
imaginary crankshafts presents formidable analytical 
difficulties. They may be used, however, without much 
trouble, to test the balancing of a proposed arrangement ; 
and, by the introduction of proper coefficients, the magni- 
tude of the unbalanced force and couple corresponding to 
any crankshaft in the series may be found. 

verting to the payee in the series of reference 
planes, it will beevident that, if a given arrangement of 
engine is in perfect balance, — to the closed - 
force polygon in the first and second reference planes (see 
Fig. 2), there will be a closed polygon in the third plane, 
whose sides are proportional in magnitude to the sides of 
the force polygon in the first plane, but make four times 
the angle with their initial line that the sides of the first 
polygon makes with its initial line. There will be a 
closed polygon in the next reference plane, the directions 
of whose sides with their initial line is six times the angle 
of the sides of the first polygon with its initialline. And 
so on through the whole series. There will, of course, be 
a similar series of couple polygons, 

The a — of this test to the arrangement shown 
in Fig. 8 discloses that, not —> the primary and secon- 
dary shaft in balance, but that the imaginary shaft, 
corresponding to 4 a, is also in balance for forces. The 
6a shaft is out of balance. The 4a shaft is also balanced 
for couples. Since the 6a forces are not balanced, the 
6a couples are not balanced independently of the position 
of the reference planes, In general, the infinite series 
of imagi shafts are in balance, with the exception of 
the 6 a shaft, and all multiples of it. If the reference 
plane is taken at the centre, the whole infinite series of 
couples are in balance, but those belonging to the (n 6) 
a series appear again, if the reference plane is taken in 
any other ition ; this follows from an extension of the 
theorem of article 14. To prove these statements, take 
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the reference planes at the centre (Fig. 8, page 491 ante), 
and the lines of reference in them, to correspond with the 
direction of the two outer cranks. The force polygon, in 
the first plane, is the equilateral triangle (Fig. 15). I 


the second plane, corresponding to the 2 a shaft, itis alsc | To estimate the maximum values of the primary and 


Fig. 71. 











sa aa! 





| fable III., for convenience of comparison, amongst one 
another, and with the result just given, fora five or six 
crank engine. 

26. EsTIMATION OF Errors. 
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gon, the ‘‘closure” reversed represents the vector sum or 
resultant of all the secondary forces, and its projection on 
the plane containing the cylinder centre lines is the in- 
stantaneous value of the secondary disturbing force, and 
this is a maximum when the closure itself turns into the 
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Fig. 2. 
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an equilateral triangle (Fig. 16). Fig. 17 shows the > ! plane. The magnitude of the closura, reversed, for a par- 
—- for the 4 a shaft still closed. In the next plane, —4 ticular polygon, therefore, represents the maximum error 
for the 6 a shaft, it becomes the line of Fig. 18. Con- | due to that unclosed polygon, and it is to be calculated by 


tinuing in this way, the 8a, 10a polygons close, opening 
into a line for 12 a. The couple polygon for all planes is a 
line returning on itself, since the angle of the two outer 
cranks with the initial line is in each case 0, and there- 
fore all the multiples are nothing. 

The actual magnitude of the maximum unbalanced 
force due to the 6 a shaft is represented by O C (Fig. 18), 
and this is evidently = 30 A. 

O A represents to scale the maximum force due to the 
mass M. This is given by the value of 

Mor - 
g 
the fourth term in expression 1 of this article, so that it 
is only necessary to calculate the value of C. Asa matter 
of interest, however, the whole series is given for the 
case of a rod equal to 34 times the length of the crank. 
Itis 


M ©? (93 6 +.291 cos 2 @4-.006 co3 4 6 +.0002.c0s 64 +) 
9 


The maximum unbalanced force is then 


0006 x Mw?r, 
g 
If M = 5 tons, r = 2 ft., revolutions per minute = 88, 
this force is .0157 tons, which is equal to 33.6 lb. weight. 
A quantity negligible compared with the unbalanced 
forces, even from the auxiliary engines about the ship. 

From these properties of the arrangement of Fig. 8, 
it follows that the five and six crank engines derived 
from it are similarly in balance. Thus, an engine balanced 
by the rules of article 23, or a six-crank engine designed 
from article 24, would be in balance for forces and 
couples up to those of the 6a ciass. ‘There can be no 
d abt but that these are the kind of engines to use to 
avoid vibration. The four-crank engine cannot approach 
them in this respect, since, even in the best arrangement 
—that of article 2li—couples of the 2 a class of consider- 
able magnitude are left unbalanced. Moreover, the crank 
angles of the five and six crank engines fit in so well with 
the other conditions of design. uniform crank effort 
diagram can obtained with ease, and there are no 
awkward starting angles. 

The general question of estimating the unbalanced 
primary and secondary force and couple, due to a stated 
arrangement of an engine, is briefly considered in the 
next article. The different types being arranged in 


ti 














secondary unbalanced forces and couples, due toa given 
set of crank angles and masses, itis only necessary to 


four polygons. Forinstance, in the secondary force poly- 
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Fig.17 
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Fig.18 
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nd the several itudes of the closing sides of the 








axis in the reference plane is tan x 


substituting the given values of the M’s, the a’s and the 
x’s and y’s in the bwo equations ye pangs | the polygon. 
The one equation gives the sum o 

several sides on the axis of X, represented by 
other equation, the sum of their 
of Y, represented by Y, say. 1 
closure itself is then given by “X?2+ Y2. 
statement, giving the closures for each of the four polygons 
is added for convenience of reference. 

Primary force polygon 


the projections of the 
X, say; the 
“agro on the axis 
The magnitude of the 

The following 


x=@"3(M2); Y= oe (M y). 


Magnitude of the closure is 


JX? + ¥2 


Primary couple polygon 


X= 07s (Max); Y=“ 5 (May). 


Magnitude of the closure is 


JF VA 


Secondary force polygon 


2 x2 : vw 
X= we {M(2x*—1)}; Y=“ 3 (M@ey)}, 


Magnitude of the closure is 


af X2 + Y2, 


Secondary couple polygon 


x= Ors {Ma (@a—1)}: 


wre 64 
Y= “ = {Ma(2xry)}. 


Magnitude of the closure is 


JX? + Y% 


The direction of a closure, reversed, relatively to the 


=a, 


< 


In particular cases the expressions for the several mag- 
nitudes of these closures assume simple forms, illustra- 
tions of which are given in the following types: 


Let A represent oe and B 


a? 7 


gi* 
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Type 1.—Three-crank engine, the cranks all being in 
the same plane, the masses being gage by article 
17, so that the primary force and couple polygons are 
closed, but the secondary force and couple polygons are 
open to an unknown extent. The values to used in 


the general ——— of article 25 are, taking the refer- 
ence plane at the central crank, 
M1=>- %=%3=1, 
Yo = 93 = 0, 


a. U3 
M) a; = M3 az and M) + M3 a M2. 
The closure for the secondary force polygon reduces to, 
2BM, (22%) 
in terms of the pitch of the cylinders ; or 
2B (Mi + M3) or 2B Mz, 
in terms of the masses. 

The length of the closure to the secondary couple 
polygon depends upon the position of the reference 
plane, since there is secondary force error (theorem 1, 
article 14). 

If the reference plane is taken at the central crank, 
the secondary couple polygon closes, and there is, there- 
fore, no error ; if it be taken at an outer crank, the length 
of the closure is 2B Ma, the M and a being wg sages J 
the mass and the distance, corresponding to the crank 
farthest from the reference plane. 


Referring to equation G, article 21, it will be noticed 
it: 


tha 
2, = M: | 
2M, 
By means of this relation, and 
_ Mian 


a= 


2 M , from equation B, article 21, 
2 ¥2 


ani 
ie » from equation FE, 
x) 
the z’s and y’s may be eliminated from the above ex- 
pression for the error; for, substituting these values 


for %, da, and putting /1 — 2, for y:, and multiplying 
and dividing by 2, where necessary, to obtain the 2”) 
form, the expression becomes: 


%2 = 


and this, substituting Mz for x", gives : 
2M 


2B a,{ (M; + M3) 4/2: 1}, 
2 


an expression corresponding to equation (52) in Herr 





Schlick’s paper. 


TABLE III. 





























Primary Primary | Secondary Secondary 
Typo. | Force Error Couple Error. Force Error. Couple Error. 
Tons. Foot Tons. | Tons, Foot Tons. 
Se i 
| D 
0 0 2BM, ge 2(M, + M;) Variable. 
| 
4BM, Reference plane at centre, 
error = 0, at number 1 
H 30 = 480. 
| 
| _ 
0 AM VD?4+d?4+ Dd 0 BM VD? +@4Dd. 
AMD v3 | BMD ¥3. 
+ 
728 | 208 
ae eee ee a 
9 0 | 0 B (Mj, @,2 ¥; + Mz 2 try). 
= 
| BD {(M, + M,) V 2M a 1} 
| 1:28 M, D. 
465 
= a i ee = < 
Cranks IN 180° Patrs at 90° 
; kd! 0 AMV D?+@ 2MB 2MBD. 
( | 
ain ' ae AMD v2 2MB Reference plane at centre. 
' ! 1 
; ae 594 15 240 
«-D-» 




















(s 


Type 2.—Three-crank engine, arranged as in article 18. 

Taking the reference plane at the central crank, the 
qiantities to be substituted in the general equations, 
article 25, are 


* =1, mas, B==- ; 
n= 0, 2 = S — ve ’ 
M; = Me = M3. 


In this case the primary and secondary force polygons are 
both closed, the remaining two polygons being open. 
The closure for the primary couple polygon reduces to 


AM Ja + as + aj a3, 
and for the secondary couple polygon to 
BM Wa, + a% + aias, 
If the cylinders are equally spaced, so that a, = a3, the 
length of the two closures are, respectively, 
AMav3and BMa v3. 


The magnitudes of both the primary and secondary 
couple errors are constant, because both the primary and 
secondary force polygons close. 

_ Type 3 —Symmetrical four-crank engine, arranged as 
in article 21, and illustrated by Figs. 9 and 10. 

The general data, in this case, are, the reference plane 

be'ng at the centre, 


ee —r— % 
n= — 7% Is = — Va 
4 =>—ayand a.= — a3. 


the secon. 


The only open polygon is that pe ger 
y the con. 


dary couples; the other three are closed, 


ditions of the problem. The length of the closure is: 





4B (M; a; x yo + Mg ag a2 yo). 


ies Revolutions per minute, 88. A = 5:25. B= 1-5. Disturbing force duo to the lightest mass of 5 tons is 26:25 tons. 


Type 4.—Four-crank engine with cranks at 90 deg. 
and equal reciprocating masses. 


Take the reference plane at the centre. The data are 
“= +1, n= 0, 
w= -1, y= 29, 
x3= 0, ¥s= +1, 


x4 0, Ww -1 
M, = M2 = M; = M;, and q=- a,and a2 => — Ay. 
Substitute these values in the proper equations, and 
the following results will be obtained : 
Primary force polygon, 
Length of closure = 0. 
Primary couple polygon, 


Closure = M v (a, — a2)? + (a4 — a3), 


which is equal to: 
M (a = az) V2, 


if the distances between each pair of cranks, which are at 
180 deg., are equal. 

The secondary force polygon reduces to 2M B, and 
the secondary couple polygon to M B (a+ a2). Since 
there is secondary force $rror, the secondary couple error 
depends upon the position of the reference plane. 


27. COMPARATIVE EXAMPLES. 


It is interesting and instructive to compare the disturb- 
ing effect, due to different arrangements of an engine, on 
the assumption that the least reciprocating masses are 
equal in each case, and that the engine cylinders are 
spaced a given distance apart. For this purpose, assume 
the following data : 

Mass of the lightest set of reciprocating parts = 5 tons. 

Crank radius = 2 ft. Cylinders 16 ft. pitch. 

Ratio of crank to rod = 1: 3.5. 

Revolutions per minute = 88. 


Then: 
w = 9,2 approximately. 
w* = 84.5. 
wr 5.25 = A, 
g 


vrais =B 
gl 
_The force errors may be compared with the maximum 
disturbing force, due tothe reciprocation of the lightest 
mass, with simple harmonic motion, which, in the case 


under discussion is b#r.. 26.25 tons. 


g 
The different results are set forth in Table III. The 
neral formule for the errors will be found in the first 
orizontal row, corresponding to each type. The second 
row gives the forms the formule assume when the pitch 
of the cylinders is equal. The figures in the third row 
are the numerical results corresponding to the above data. 








AMERICAN WARSHIPS. 
Ten Years’ Naval Construction in the United States.* 
By Professor J. H. Bites, Member of Council. 


In 1891 I had the honour to present to this Institution 
a paper entitled ‘‘Some Recent Warship Designs for the 
American Navy.” This paper gave in outline a descrip- 
tion ef the modern ships — in the navy, the first 
one having been made in 1883. It also gave in outline a 
comparison of some of these ships with ships which were 
then building, or bad been recently completed, for other 
navies. The paper was, however, chiefly devoted to a 
description of the ships that were projected in the end of 
1889, and that were then all in their initial stages of con- 
struction. I ventured to say that the American ship 
designers and builders have been very capable in pro- 
ducing vessels quite equal to their promises, though there 
were at that time people who thought that, in some 
respects, the Americans were rather sanguine in their 
anticipations. I have thought it may interest the mem- 
bera of this Institution to bring together the facts, as far 
as I have been able to obtain them, to show to what ex- 
tent the promises made when my former paper was read 
have been realised, and in addition to give as much infor- 
mation as I can of the intentions in designing of the 
American naval constructors. If ib can be shown that 
their promises have been fulfilled, it is a fair assumption 
that what they now propose will bs fully realised. 

Most of the information which is given in this paper 
has been obtained from official documents published by 
the Navy Department of the United States, which corre- 
a to our Admiralty. All interested in warships and 
their construction owe a debt of gratitude to the generous 
manner in which this department of the Government 
gives information to the people. In this country our 
professional newspapers to some extent do the work that is 
done by the Navy Department of the United States. 
Probably some information which is contained in this 
paper to-day has been already ene in our profes- 
sional papers, but it may not be out of place to bring 
some of this information together in this Institution, to 
afford an opportunity of discussing some of the interesb- 
ing points in the American naval constructors’ designs, as 
well as to give the information to many who have not the 
time or bs char of following connectedly and closely 
— developments of naval construction in the United 

tates. 
In order to understand why so much information is 
made public by the United States authorities, it is desir- 
able to remember that no sbip of war is built in the United 
States without a special Act of Congress being passed 
authorising its construction. This Act may or may not, 
but generally does, contain specific details as to the kind 
of ship and its leading characteristics. Frequently its 
cost, displacement, speed, armour, armament, and coal- 
carrying are defined in the Act, and are arrived at after 
full discussion both in the Committee and in the House. 
In this way all who are interested have an opportunity of 
hearing what is said, and, if they wish, doing what they 
can to influence the formation of the Act which fixes the 
design of the vessel. After the Act is passed the Naval 
Department prepares the designs for the ship in confor- 
mity with the Act, and the various details are fully dis- 
cu between the different bureaux. Plans are then 
issued to builders to tender upon, and alternative designs 
are invited from the builders. 
If, in submitting their tenders, the builders submit 
alternative designs, they are considered in relation to the 
Act of Congress and to the designs prepared in the De- 
partment ; and, inasmuch as the builder has to be respon- 
sible for the speed and draught of the vessel, there is no 
insurmountable difficulty in his getting his own alterna- 
tive design adopted, if it is as as that of the Depart- 
ment. It is evident that this process will produce a 
design upon which the greatest possible amount of discus- 
sion has been expended ; and whether the method of 
design by discussion is a successful one may be jud 
to some extent by the productions of the United States 
Navy Department. 
Before describing the new ships it will be desirable to 
refer to those which were projected at the date of my last 
paper. (See ENGINEERING, vol. li., pages 382 and 413.) 
In 1891 the ships which were projected were referred 
to in Table B of my paper. I repeat this Table in this 
paper; with the figures of the ships as actually con- 
structed ; but, instead of the numbers by which they were 
known, I have given the names. 
It will be seen from this table that there was one class 
of battleship having three examples; five types of 





* Paper read before the Institution of Naval Architects. 
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cruisers, varying from 8000 to 2000 tons displacement, 
and a harbour defence ram. There were some other ves- 
sels referred to, but not included in the Table. They 
have been included in the new Table, and are the follow- 
ing: A small type of battleship called Texas; Maine | 
(whose unfortunate fate of later years is fresh in the | 


numbers of ships in each class, so that the relative mag- Institution cannot fail to be also very much interested in 
nitude of the United States Navy, as projected or com- | the progress of oo of the American Navy, it isnot 
pleted to-day, will be seen compared with what it was within the intended scope of this paper to deal with that 
ten years ; side of the question, but rather, after noting it, to con- 

The numbers, types, and total displacements are sum- | sider the United States Navy from the naval constructors’ 
marised in Tables at the end of the paper. From these point of view. It will be seen that the types group 















































TABLE A. 
A 66 Wiewinia 9? | 
ARMouR. ** Arkansas.”’* ** Towa.” ** Kentucky.” ** Alabama.” | “ Maine.” | bs noe aa ' “California.” ‘St. Louis.” 
- Be eS ACER IETS CRA EEE — 
. _ {| Forward barbette to, Stem to after Stemtoafter | Stemtoafter |) | f 200ft. 
Length of water-line belt .. { Btem tostern } after barbette barbette barbette barbette |f Stem to me vig to nee /\ _amidship 
Total depth of water-line belt am 5 ft. Oin, 7 ft. 6 in. j 7 ft. 6 in. 7 ft. 6 in. | 7 ft. 6 in. 8 ft. 0 in. 7ft.6in. | 7 ft. 6in. 
Thick idships { tP a 11 in. 14 in. 16} in. | 16 in. | 12 in. | 11 in. | 6 in. | 4in. 
ickness midships ) bottom |. 5 in. P 7 in. P 94 in. > 9} in. 8} in. | 8 in. | 5 in. 4 in. 
3 Sard : : Over engines an Over engines an Over engines an |  Overengines | Overengines | 2 | 
Length midship thickness { boilers boilere boilers and boilers and boilers | } About nad ft. | 244 ” | 200 ft. 
Thickness atends .. a .. | 5 in. top, 3in. bottom — 4 in. at stem | 4 in. at stem 4 in. at stem 4in. | 3} in. | _ 
Length lower to maindeck belt .. | - Barbette to barbette | Barbette to barbette Barbette to barbette Barbette to barbette 245 ft. 232 ft. | 183 ft. 
Thickness se = _ 5 in. in. in. in. 6 in. | 5 ip. 4in. 
Length main to upper deck belt .. - | Between barbettes Between barbettes | Between barbettes 245 ft. 232 ft. 133 ft. 
Thickness am a _ 2 in. nee 6in, 5} in. 6 in. _ Gin, 5 in. | 4 in. 
Thickness transverse armour blkhd. _ 12 in. |12 in. aft and 10 in for. 12 in. | 12 in, 6 in. inclined 4 in. 3 in, 
13-in. guns 8-in. guns | 13-in. guns/8-in. guns P 12-in. guns 8-in. guns 2 
Turrets {™aximum thickness .. 10 in. 15 in. i 5 f | 1Lin, 17 in. 17 in. llin. | n. 6} in. _ 
(minimum thickness .. 10 in. 15 in, 6 in. 12 in. ee 15 in. | 15 in. 9in. | 6hin. | 6 in. - 
Barbettes { ™aximum thickness .. 11 in. 15 in. 8 in. 15 in. 15 in. 15 in. 10 in. Gin. | 6 in. _ 
* ( minimum thickness .. 11 in. 15 in. ; 6 in. 2 in. 3 in. 10 in. 6 in. ii 4in, | iin an 
rs ae flats <. = 1} in. 23 in. 2} in. 23 in. 2} in. 1} in. yin. in. 
Protective decks { slopes .. i and = | 5 in. 4 in. 4 in. 3 in. | 4 in. 3 in. 
| ! 
* See ENGINEERING, page 817, vol. lxvi. 
TABLE B. 
: ae sonore ona | = = $< ———————_—_—_— 
| : ;, » | ** Indiana.” | 
| + 4» |*Detroit,” ““Mont-) “‘Columbia.” | .. | 
Type. it? New York.” | ‘‘ Olympia.” FOE ms ae sl gomery,” | ‘* Minnea- c — ** Katahdin,” Texas.” “Maine.” | ‘* Monterey.” ** Cushing.” 
* | “Marblehead.” | polis.” “ Oregon.” | 
| | | 2 2 | Sa Se ne es wee E 
Length on L.W.L. ~ | 380 ft. 6} in. | 340 ft. 300 ft. 257 ft. 412 ft. 348 ft. 250 ft. 9 in. 301 ft. 318 ft. | 256 ft. 137 ft. 6 in. 
Breadth .. - ..| 64,,10 ,, | 53 ft. 08 in. 42 ,, 37 9 51 ft. 24 in. 69 ft. 3 in. __ ey ee 64 ft. 1 in. 57 ft.3in. | 59 4, ee ee 
Meandraught .. ..| 23,, 3h 4 | 2156 4 18 ,, 14 ft. 7 in. 8. 24 ft. 15 ft. 22... 6:5, 21,,6,, | 14ft. 10in. 4, 108 ,, 
Dieplacement .. tons! 8200 | 6,870 8,213 2089 7,376 10,288 2155 6315 6682 | 4084 1053 
Maximum indicated | | 4 r a 
horse power .. aR | 17,401 17,313 @ 10,000 5419 19,685 10,420 6068 8610 9293 | 5244 1750 
Speed pe .. knots) 21 21.686 a 19 18.7 22.93 16.18 ; 16.11 17.8 17.45 j 13.6 22.53 
(ete ee BER || 105i RE || Ogio BERS Sine { 212i, BLR. 4 10-n, BLR. 2 12-in. BLLR. 
Armament * At Da aeigen at —— |i eet r| i gaan 46-in. R.F. 46-pdr.R.F.4 6 6-in. ,, 6 6-in. ,, (210-in.  ,, 3 1-pdr. 
| 14 small guns |22 small guns guns ) | 11 small guns J 17 small guns 30 small guns 25 small guns 19small guns 7 small guns 
Torpedo tubes fe } 0 2 | 2 0 0 2 
( | Four sets Two sets Twosets | Two sets | Three sets Two sets Two sets Two sets Twosets | Two sets Two sets 
—_ | AER 
Engines .. —«. [| 82% 47x 78 | 42 x 60 x 92 36 x 53 x 57} 26} x 39 x 63 | 42 x 59 x 92 34} x 48 x 75 25 x 36 x 56 | 36 xX 51 x 78 35} x 67 X 8B 27 x 41 x 4 | 115 X16 22} x22} 
| oh. | <a - 33in. | 26 in. 42 in. 42 in. 36 ip. 39 in. 36 in. 30 in. 15 in. 
Cost in dollars .. ..| 2,985,000 | 1,796,000 | 61,100,000 | ——_€36,500 | 2,707,500 3,116,200 930,000 2,500,000 2,590,000 | 1,628,950 82,750 
Revolutions aS 135 | 140 | ee | 176 | 138 130 145 125 124 | 161 385 
Piston speed... i 945 | 980 es | 755 | 924 910 $70 812 744 | 85 935 
Heating surface.. sq. ft. 31,005 | 28,298 Refitted Marblehead 11,057) 46,700 19,194 12,150 16,912 19,015.3 14,785 2252 
Grate surface .. ,, 988 | 824 \ with B. and * 358 1,428 616 354 531.6 573.8 383 38.6 
Working pressure, w. | 
Ib. per sq. in. 180 160 ‘ ” 165 160 169 160 150 135 160 235 
Normal coal capacity, 
tons 750 400 362 200 750 400 175 500 400 200 10 
Total bunker capacity, 
tons 1,290 1169.6 516 340 1,780 | 1,596 1,927 850 896 233 36 
Endurance at 10 knots.. 5,000 6105 2970 3120 | 6,750 | 4,570 1,000 2,900 | by 1,430 1092 (at 14 knots) 
TABLE C.—BATTLESHIPS. 
| 
° | “ ” cw, _” ** Arkansas,” 
“Towa.” Kentucky.” | yo “* Maine.” ; Georgia” | “* Virginia,” ‘* Nevada,” 
— ° ek ” ie “oe ‘ 5 9 66 + ” i “ee ” “oe ” 
Kearsarge. “ Wisconsin.” Missouri.” ‘‘Ohio.”| «& Pennsylvania.” Rhode Island. : soc g 
Average contract cost (exclusiv eof armour) os a 3,010,000 dols. 2,250,000 dols. | 2,639,300 dols. 2,889,600 dols. ~ 3,640,000 dol, | 8,405,000 dols. 8 0,000 dols. 
Date of authorisation ‘is . oe o * 1892 1895 1896 1898 1899 1900 1898 
Class .. - : * = = es Sea-going B. Sea-going B Sea-going B Sea-going B. | Sea going B. Sea-going B. Coast Defence 
Monitors. 
. | | : 
Length L.W.L. - _ - is és oe] 360 ft. 0 in. 368 ft. 368 ft. 388 fe. | 435 ft. 435 ft. O in. 252 ft. 0 in. 
» overall a8 ae ne a = * 362 ,, 6 ,, 376 o S73 ft. 9 in. 393 ft. 9 in. } 441 in. 4 in 441,,4,, 258 ,, 0,, 
Breadth M.L.D... fe - a me > 725,90 » 72 yy 12 © ws Le . PR 18s, 0 5 -,, 20, 
» extreme .. Ri iA ns e © 72 5) 2h 72 ft. 24 in. ee ae 1 ee 76 ,, 10 ,, 704, 2k 0:5, 
Freeboard amidships be . as ; ; 15, 0 » 1» 0 w 19 ,,10 ,, ae. oe 18,, 83 ,, | 18, 3 25, Sis, 
Mean draught oe is os ae - : - ee ee 23 ,, 6 ,, SB os, A. 55 ee ee es 3: oe ae ” 
Displacement sis ae o. aes a ° 11,340 11,540 a@ 11,565 @12,400 a@15,320 | 14,948 3235 
Maximum LH.P. .. ‘ oe oe ee 12,105 12,180 a 10,000 a16,000 a19,000 a19,000 a2400 
Speed .. = ae ¥ me = .. knots 17.103 | 16.85 a 16.00 ais alg aig | ai1.d 
Area, amidship section .. eo os -. &q. ft 1637 } 1623 1613 1637 1745 1736 | 594 
Block coefficient * of is s = -6: ¥ ic 646 — . -637 -655 -661 -661 | 74 
midship thickness) W.L. Belt, 14in. /|16}in. top, 9}in. bot. 16} in. top, 94 in. bot. 11-in. top, 7}-in. bot.|11-in. top, 8-in. bot.|11 in. top, 8 in. bot. | 11 in. 
12 in. Turrets, 15,, 17 in. 14 in, 12 in. 11 in. 11 in. | 10 ,, 
Armour 8 | eh 6} | ee 
Bias - ‘ is sie : wa 
Y Poe | Barbettes, a. 4 15 in. 15 in. | 12 10 a 10 . ll ,, 
( 4 12 in. B.L.R. 4 13-in. B.L.R. 413-in. B.L.R. | 412-in. B.L.R. 412-in B.-L.R. | 4 12in. B.L.R. | 2 12in, B.L.R. 
Armament : 8 8 ,, B.L.R. 4 8-in. B.L.R. 14 6-in. B.L.R. 16 6-in. R.F. 8 8, * 8 8,, B.L.R. 44, BF. 
eGo Seer eran ene) Wee | 6 4,, RF. 14 5-in. R.F. % ee 26; +»: | 28.5. — 
30 small 34 small 28 small 24 small 42 small ES) 10 Small 
Torpedo tubes i = be a as os Four Four Four Two Two Two — 
Two sets Two se's Two sets Two sets Two sets Two sets - __ Two sets 
Engines ry os sin : me oe i 89x 55 x 85 | 3384 X51X78 ___385x51x78 88} x 59 x 92 35 x 55 x 66 35 x 57 x 66 17 x 26} x 40 
: 48 in : 48 in. 48 in. 42 in, a: = 48 in. : 24 in. 
Revolutions .. ee s - - a 110 114 120 126 120 120 200 
Boilers .. e Py ae én = Ss a Cylindrical Cylindrical Cylindrical Water tube B. and W. B. and W. Water-tuhe 
Heating surface... * 5s * .. 8q. ft. 24,082 22,104 21,205 58,104 55,000 55,000 8800 
| 756 685 640 1,353 1,280 1,280 200 
ON ee ee Poe 160 180 180 259 250 250 250 
Normal coalcapacity .. .. .. .. tons 625 410 800 1000 900 900 200 
Total bunker capacity .. es i" ae. ve 1795 1591 1355 2000 1900 1,900 400 
Endurance at 10 knots” .. vs es bs 4000 aa -- 
| | 


memory of the whole world); a low freeboard monitor, 
Monterey ; Cushing, a small torpedo boat. In Tables C, 
D, E, and F, are shown the corresponding lists of vessels 
se ge and built since 1891. The names of ships of 
each class are given. By means of these Tables a com- 
parison can be made of the number of classes and the | 








figures may be deduced that the total oye A try | themselves in a manner not very unlike that of our own 
or built in 1891 was 165,646 tons, costing 46,588,000 dols. | Navy. There has been no attempt to develop more than 
(9,700,000/.) ; while the total tonnage to-day, projected or | one class of battleship, though naturally, with the lapse 
built, is 353,400 tons, costing 96,613,000 dols. (20,127,0007.). | of time and the evolution of ideas, the type changes 


These figures are very impressive and interesting to| somewhat ; but it is evident that the American naval 
statesmen or politicians, and, while the members of this| constructors have never contemplated building two 














APRIL 19, 1901.] 





ENGINEERING. 


525 








classes of battleships at the same time. They always | 1899 ships were sheathed, thus making their displace- 


have intended to build battleships superior to those | ment slightly greater than the 1900 ships. 


already built, and never have made any provision for | 
another type of battleship that could be in any sense, 
from their point of view, called a 3 
This may be seen from the following list of displacements 
and types of battleships built since 1889; 


a second-class battleship. 





PLAN OF 6" BATTERY. 


Fig.1. 


>» ob om 


The same may be said with reference to speed, bub in 
no case has a later ship been designed to have a less spee 
| than an earlier one, the intended speed of the latest ship 
being 19 knots, as against 15 knots in 1890, | . 

With reference to armament, the same intention to 


U.S. BATTLE-SHIPS 
MAINE, MISSOURI & OHIO. 
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TABLE D.—ArmovurRED CRUISERS. 
































| “ Denver.” ‘Des 
** California.” ** Maryland.” ‘“* St. Louis.” ‘ Mil- |Moines.” ‘‘ Tacoma.” 
en “Nebraska.” ‘‘ West |‘‘Oolorado.” ‘South waukee.” ** Chattanooga.” 
Virginia” (Sheathed). ** Dakota.” **Charleston.” “Galveston.” ‘‘Cleve- 
F land (Sheathed). 
Class First-class Armoured cruiser First-class Protected cruiser 
armoured cruiser protected cruiser 
Date of authorisation oa a + 1899 1900 1900 1899 
Average contract cost (exclusive of 
armour) .. ie aa se “a 3,858,300 dols. 3,768,000 dols. 2,743,700 dols. 1,049,250 dols. 
Length L.W.L. 502 ft. 0 in. 502 ft. 0 in. 4 ft. O in. 292 ft. 0 in. 

» over all 504 ,, 9,, 504 ,, 9,, 144 3 ws 808 4. 955 
Breadth (medium) .. OP os 4 a9 ee. a Pe 43 ,, 3},, 

” (extreme) oe 70 ” 0 ” 69 ” 6 ” 66 ” 0 ” 9 Vie 
Freeboard amidships 18», 0.4, 6, 'O WT cs 8 os 15 ft. 9 in, 
Mean draught oe , = SB. Se 3,8 , 15 55 9» 
Displacement 13,800 tons 13,400 tons 9700 tons 3200 tons 
Maximum I.H.P. y 23,000 21,000 4500 
Speed .. os as 22 knots 22 knots 22 knots 16.5 knots 
Area midship section 1607.2 1575.0 1445.6 615.2 
Block coefficient -561 -561 5 

Complete belt Complete belt Part belt (200 ft. long) 
6 in. top 6 in. 4in. None 
Armour-belt .. 5 ,, bottom Ss os et 
3} ,, ends 3} » “. ” 
Battery protection .. A 5 in. 5 in. 4 in. 
A t { 4 8-in B.L.R. 4 8-in. B.L.R 14 6-in. 10 5-in. 
mee 14 6-in. B.L.R. 14 6-in. B.L.R 
40 small guns 40 small guns 40 small guns 14 small guns 
Torpedo tubes os 2 2 0 0 
Two sets Two sets Two sets 
Engines f 384 x 634 x 74, 74 384 x 684 x 74, 74 sé 18 x 29 x 354, 354 
\ 48 in. 48 in. 48 in. 64 in. 
Revolutions .. ca 120 120 125 
Boilers. . om on ..| Babcock and Wilcox | Babcock and Wilcox | Babcock and Wilcox 6 water-tube 
Heating surface -. &q. ft. 68,000 ; 58,800 2, 
Grate surface oa in owe 1,690 1,590 1,440 314 
Working pressure .. Ib. eq. in. 250 250 250 250 
Normal coal .. ‘ -. tons 900 900 650 467 
Total bunker capacity .. ee 2000 2000 1600 700 
Steaming distance (at 16 knots) —_ —_ — 7000 knots 
(estimated). 
TABLE E.—Gunsoats. 
| 4 | 
| ; ao |- 3 é CompPLE- 
| © z g 8 3 s MENT. 
_ } 
GuNBOATS. fa a oI F| Type of Engine. le -| & a ee Batteries. a 
\31318i)8 ; |egs| & | de &. ee 
| 3 2 | 3S lG@8e| 2 | 8a) ss 8 | g 
| § = £8 2 i¢8c| § | 83 Bs € | 2 
| = a |a|A 2 |= & |27 1m } 
| ft. in.) ft. in. | ft. in.|tons tons tons 6 be RF ) 
| -pdr. ,, 
Annapolis .. 168 0] 26 0 | 12 0 1000 S.S. vert. trip. | 13.17 | 1227 |10.75| 100 | 225 2 i Yo” 11 | 124 
| | ‘olt | 
| | 2 field guns 
Marietta 1174 0} 34 © | 120 1000, T.-S. vert. trip.) 13.03 | 1054 | 10.17; 120 120 | Ditto 11 129 
Newport ° ..|168 0} 36 0 | 12 0/1000 S.S. vert. ,, | 12.29] 1068} 10.75; 100 100 | Ditto 11 124 
Princetown... ont tat xe | Pt 98 | 12.0 800 | 10.75) .. as Ditto 11 | 124 
Vicksburg i ae eg pond ee | 2 | 12.71 | 1118 | 10.75] .. a Ditto 11 | 124 
Wheeling ..|174 0| 34 O | 12 0 |1000| T.-S. vert. ,, | 12.88] 1081 | 10.17] 120 120 | Ditto 11 | 129 
| | | | (8 4-in, RF 
| | | | (4 6-pdr. 
Helena .. -./250 9} 40 O}}) 9 O {1392 ” 115.5 | 1988 | 17.08; 100 300 <41 ,, 10 165 
| ee: | rE Colts (1 field 
| | gun) 
Nashville ../220 0] 38 1} | 110 1371 T.-S.quad. 16.3 | 2536 | 13.16, 150 400 | itto 11 | 165 
Wilmington .. (250 9) 40 O}4 90 1302) T.-S. vert. trip. | 15.08 | 1894 a 100 300 Do. 4 Colts 10 165 
Date of have more powerful guns, and more of them, than in 
Name. Displacement. Authorisation. | other battleships exists in the minds and in the designs 
Indiana... Ha «- 10,200 obi 1890 of the American naval constructors. It is true that, com- 
RO ig 11,340 1892 paring the Indiana, the 1891 class, with the Virginia* 
Kentucky ... 11,540 1895 and New Jersey classes, the 1899, there is a reduction in 
Alabama me - =11,565 1896 the size of the big guns from 13 in. to 12 in. ; but the guns 
Maine (new) sve .. 12,400 1898 of all sizes are more powerful, and, naturally, are much 
Georgia (sbeathed) ore 26,890 1899 improved, as have been those of all other nations during 
Virginia (unsheathed) 14. 


The 


ae 5950 ae 1900 
last two are practically the same design, but the 








the same period ; but the number of 6-in. guns has in- 
creased from four to fourteen. : 

With reference to protection, improvements in the 
character of armour have enabled the United States naval 
constructors, like all others, to reduce thicknesses, but 
they have not made (until the last designs) the decided 
change in the arrangement of protection which has been 
adopted in our Navy. We have adopted much thinner 
side armour, and have associated with it the dome-shape 
form of protective deck which used to be peculiar to 
cruisers. But they still adhere to the dispositions, which 
existed ten years ago, of having the thickest armour at 
the water-line in a belt extending from 5 ft. below to 
about 3 ft. above load water-line, but with a much thinner 
belt between this point and the main deck. This arrange- 
ment has been, however, somewhat modified in the rela- 
tive thicknesses, as, in the case of the Indiana, the armour 
was 18 in. at the water-line, and 5in. above; but in the 
later vessels of this type—the Maine class—there is 12 in. 
at the water-line and 6 in. above. In the latest, the Vir- 
ginia class, the armour at the water-line is 11 in., and 
6 in. above ; but there is a dome-shaped protective deck 
3 in. on the slope and 14 in. on the flat. 

With reference to disposition of armour for gun pro- 
tection, there have been considerable changes. In the 
1891 ships—the Indiana class—the 13-in. guns were pro- 
tected with turrets having sloping sides of armour 17 in. 
thick, the barbette, or base of the turret, being protected 
also by 17-in. armour, while the 8-in. guns (of which there 
were eight in number, in four pairs) were in turrets 
having 8-in. armour on the front and 6-in. on the rear, 
with their bases protected by 10-in. armour part of the 
way down, and by much thinner armour in way of their 
ammunition tubes. The four 6-in. guns were in casemates 
on the main deck, having 5-in. armoured fronts and 2-in. 
rears. In the next type of ship, the Iowa, practically 
the same arrangement of guns and armour is carried out, 
except that the forward 12-in. guns are much higher, but 
the turret and barbette armour was reduced tol5in. In 
the Kentucky and Kearsarge, the next type, we see the 
abandonment of four of the 8-in. guns, and the substitu- 
tion of the four 5-in. guns by fourteen 5-in. guns. The 
13-in. guns had turrets the same as the Iowa, with 17-in. 
front plates and 15-in. at the rear, barbettes being 15 in. 
thick at the front and 12 in. at the rear. But the re- 
markable feature of these designs was the novel arrange- 
ment of the double turrets, in which the 8-in. gurts were 
superposed upon the turrets of the 13-in. guns, the whole 
being rotated by the same mechanism. This startling 
innovation has caused a great deal of discussion in the 
United States, and has been generally grin of by 
the ordnance officers, but has m strongly opposed by 
the naval constructors. Further reference will be made 
to this question in describing some of the later ships. 

The fourteen 5-in. guns were mounted on the broadside 
on the main deck within an armoured superstructure, or 
box battery. This also is an unusual arrangement of guns, 
though it is only a reversion to the ordinary arrangement 
of the earlier ironclads. It is heavier than the arrange- 
ment of casemate adopted in our Navy, probably to the 
extent of 200 tons on a battleship of this kind ; and, even 
with this extra weight, it reduces the arc of training of 
the guns. This arrangement has the advan of bring- 
ing the guns’ crews more under the control of the gunnery 
officers of the ship, and thus increases the tactical advan- 
tage of the battery. But against this must be set the 
advantage in the casemates of isolation of the guns’ 
crews, which is, no doubt, great in case of the disable- 
ment of any one gun’s crew. It is to be remarked that, 
while the ses a or freedom from penetration is much 
better in the box battery than in the casemate arrange- 
ment, as the guns are protected in rear as well as in front, 
the damage is much greater, in the event of penetration 
of the side by shell, in the former than in the latter case, 
as probably in the former the whole of the battery’s crew 
would be placed hors de combat. In the arrangement of 
the Mikasa (Fig. 2), which is building at Barrow, to Mr. 
Dunn’s design, for the Japanese Government, it practi- 
cally combines the advantages of the protection of both 
systems by the method shown in the figure on the pre- 
vious page, in which each gun’s crew is separated from 
the other. The protection in rear is better than in front, 
and must necessarily be much better than in the case- 
mate system. The tactical advantage of control of all 
guns’ crews at once is in this case surrendered. 


(Zo be continued.) 





Five Years’ Frencn Coat.—The production of coal in 
France last year was 32,587,179 tons, as compared with 
32,256,148 tons in 1899, 31,826,127 tons in 1898, 30,337,207 
tons in 1897, 29,750,452 tons in 1896, and 27,582,819 tons 
in 1895. It will be observed that there has been a steady 
annual increase in the output during the last five years, 





French Coat Imports.—The imports of coal into 
France in the first two months of this year were 2,028,570 
tons, ee d with 1,961,570 tons in the corresponding 
period of 1900. Of the coal imported in the first two 
months of this year, 1,274,270 tons came from Great 
Britain. The corresponding imports from the same 
oan in the first) two months of 1900 were 1,172,032 
ns, 





Tue Nortu German Lioyp.—The rough profits of the 
North German Lloyd last year amounted to 1,369,857/., 
as compared with 1,020,530/. in 1899. The dividend for 
1900 has been fixed at 84 per cent., as compared with 
74 per cent. paid for 1899. Capital was also written down 
last year out of revenue to the extent of 681,223/., as 
compared with 393,463/. in 1899. The company proposes 








* See ENGINEERING, two-page plate, January 25, 1901. 


to increase its share capital by 500;000/., and to raise 
1,000,0002. by loan. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprizep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPROLFIOATIONS 
UNDER THE ACTS 1888—1888. 

number of views in the Specification is stated 
Te lis ont as eek oe ec 


not 
Where inventions are communicated abroad, the Names, &c., 
oh Communists are fen in ain. ta 

ri) 
a Dillon diamemton, We et 


the * ’ 2 
The date oft 


AGRICULTURAL APPLIANCES, 


1418. J. E. Weldon, Portage, Wis., U.S.A. Cow- 
Tail Holder. (3 Figs.) January 22, 1901.—An improved 
device for preventing cows from swishing their tails while 
being milked, according to this invention comprises for engaging 
the leg of the animal, a wire clip provided with two curved por- 
tions at one end, and at the other end a spring arm with a 





serrated plate secured to it and adapted to grip the hair of the 
cow’s tail. The larger loop of the curved portion is slipped over 
the leg of the cow, and the clip fastening is then adjusted with 
the hair of the cow's tail caught between the serrated plate and 
the wire half circle, which in the drawing is seen as following the 
curve of the line of teeth, (Accepted February 27, 1901.) 


ELECTRICAL APPARATUS. 
3886. T. M. Heaphy, London. Testing Electric 
Tnermostats. [5 Figs.) February 28, 1900.—According to 


this invention in automatic electric heat alarm apparatus the 
thermostat is asscciated with a resistance which by means of 


Fug.2 






































5886. 


current caused to flow through it when it is desired to test the 
working of the alarm-giver and its circuits, leads to a develop- 
pon of heat sufficient for that purpose. (Accepted February 27, 
901, 


14,893, L. B. Atkinson, Cardiff. Indicating Elcc- 
tricity Meters, (9 Figs.) August 20, 1900.—This invention is 
4, plicsble to gravity volt, watt, or ampere-meters in which amag- 
heli, float is raiked by the energy of the current. A metallic 


Fig. 
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casing is provided which bears a scale, and which entirely sur- 
rounds the glase liquid-holding tube and the wire coil, with the 


for setting the float and liquid to the zero position on the scale. 
Means are provided for preventing the glass tubes from breaking. 
A maximum of motion at some one part of the scale may be 
obtained by proportioning the stem of the float (or the coil) 

that attraction or displacement may be unequal in the d 


7, 1901.) 


7272. H. Baker, 
Clamp. [2 #igs.) April 19, 1900.—This carbon clamp specially 
arranged 


designed for carbon rods used in electrolyte baths, is 
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to grip the carbons in pairs along 
tion is sufficiently indicated by the 
27, 1901.) 


& copper strip. Its construc- 
drawings. (Accepted February 


GUNS AND EXPLOSIVES. 


7472, S.Lee and R. C, Pudney, London. Bolt Loc 
Rities. [5 Figs.) April 23, 1900.—In rifle “ turn and pull” bolt 
actions, and in order to prevent the bolt from being accidentally 
turned when it is in its forward —_— and thus made free to 
slide back, there is according to thie invention fitted in the knob 
of the bolt handle a spring plunger which is connected to a sliding 
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stud fitted at the base of the handle, the stud projecting into a 
hole or recess formed in the casing so as to prevent the handle and 
bolt from turning. When it is desired to retract the bolt, the 
operator can by pressing the spring plunger cause the stud to be 
withdrawn, leaving the bolt free to be partly turned and retracted. 
Other additions and modifications are provided. (Accepted 
February 27, 1901.) 


7473. S&S. Lee and R.C. 
and C 


Pudney, London. Cartridge 
Packin A os 


. (6 Figs.) April 23, 1900.—Car- 
tridges are packed and ed in fives—all one way up. Three 
fives may constitute one packet. A special form of paper car- 
tridge wrap is described in the complete specification, which 





wrap is specially designed for the purpose of preventing the car- 
tridges from being jerked out of the small pouches provided for 
their reception upon the belt or the breast straps. The system 
——- to be intended chiefly for use with five-shot magazine 
aaa firing is from the magazine. (Accepted February 27, 
6647. A. T. Dawson and L. Silverman, London. 
Firing Mechanism, [3 Figs.) April 9, 1900.—In order to 














render automatic guns in their firing absolutely dependent on 





exception of a slot through which the narrow opaque band on the 
fi.at may be seen. A screw in the bottom of the metal casing serves 





80 
red 
7 owe Other provisions aredescribed. (Accepted February 


Weston Point, Cheshire. Carbon | be 


- adapted . operate in Ny ye be the — and a stop- 
piece in such manner as ) about the red result. (4 
cepted February 27, 1901.) ~ a 


5873. A. T. Dawson om i. — Stiverman 5 Jenden 

‘igs. 1900.—In this 
modified breech mechanism, which, it is stated, is specially applic- 
able to quick-firing guns of the Hotchkiss type, and which may 
used in the conversion of quick-firers of class into auto- 
matic or semi-automatic guns ; a hinged arm or paw! during the 
reciprocation of the barrel co-operates with the actuating axle of 








ik | the breech-block, and causes it to turn to open the breech and to 


ring. The axle may have radial projections, one or 
more of which operate in conjunction with the pawl to turn the 
axle during the forward movement of the » while another 
operates to trip the said pawl on the completion of the forward 
movement of the barrel. There are eight claims covering a 
quantity of detail. (Accepted February 27, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7161. H. Liebert, Milnrow, Lancs. Milling Cut- 

s. (3 Figs.] April 18, 1900.—Milling cutters which have 
hitherto been forged of steel, the sides having to be turned, the 
spindle hole bored, and the teeth milled in; according to this 
invention (which provides a rotary or milling cutter formed of 
sheet steel, and dispenses with the said turning, boring, and 
milling) are made from sheet metal by first stam out the 
spindle hole, and then the teeth in a circle concentrically around 
it. To cause the teeth to cut wider than the thickness of the 
metal they are stamped from they are cranked or bent in a press 


Fig. 


energise a 





161. 


the fronts of the teeth at the base being bent outwardly alter- 
nately in each direction in such manner that the edges of each 
tooth front are parallel with the sides of the cutter, and the 
inner edge of each tooth front projects a little past that of the 
next, and the outer edges from the sides of the cutter, whilet 
the back of the tooth at its base remains in line with the cutter 
body. After cranking or bending the teeth as described, grind- 
ing or sharpening will, of course, reduce the diameter of the 
cutter, the width of cut produced remaining unaltered. (Ac- 
cepted February 27, 1901.) 


ALLURGY, AND METAL 
MINING, RING, 


22,698, A. Frasch, Ontario, Canada. Extracting 
oil st Ta Heard (2 Figs.] December 12, 1900.--This 
invention appears to relate chitfly to the treatment of nickel 
copper ores tt the separate extraction of the metallic nickel and 
copper. It is stated that broadly “ the invention consists in _ 
dedeg an electrolyte of metals whose hydroxides are soluble in a 
solution of alkali, by electrolysing a solution of a salt of an 
alkali, such as sodium sulphate or ammonium sulphate, in the 
presence of an anode bearing the metals to be extracted.” In 
one arrangement depositing tanks having a layer of ore as an 
anode in the bottom of each arc electrically coupled in series and 











electrolyte is caused to circulate through the whole, passing from 
the cathode of one cell in a more or less r-denuded state to 
the anode of the cell next in order, and being finally disch 
when well impregnated with nickel. There are ten claims, the 
first of which ‘8 as follows ; ‘‘The method of ucing an elec- 
trolyte, which consists in electrolysing a solution of a salt of an 
alkali in the presence of an anode containing metal or metals to be 
extracted, and thereby forming a double salt of the salt of the 
alkali and those metals contained in the anode whose hydroxides 
are soluble in a solution of alkali.” (Accepted February 27, 
1901.) 


MILLING AND SEPARATING MACHINERY. 


1497. O. Ohlsson, So-der Sweden. Centri- 
fugal Fag Fig.) seiie. 22, 1901.—This centri- 





trigger action for each round spent, a hinged catch carried by 
a lever or its equivalent ie used for actuating the firing gear, and 





fugal apparatus for separa'ing solid from liquid substances has 
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the periphery of the drum annularly corrugated. There are 
outlets for the solid particles at the outer parts of the corruga- 
tions, and the drum is partitioned transversely to the shaft by a 
number of plates or discs separated by a slight distance from 
one another and fixed upon the shaft. The discs or plates are 
arranged in such manner that they afford axial passage for the 
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liquid in the drum alternately at the centre and at the periphery, 
the object being to cause the liquid and the solid particles 
suspended therein in their passage from the inlet to the outlet of 
the drum to enter one after another into the annular corruga- 
tions or spaces, and thus to cause the solid particles to be 
subjected to the influence of centrifugal force one or more times. 
(Accepted February 27, 1901.) 


PUMPS. 


$844. J. H. Harwood, London. Pump Snifting 
Valve {3 Figs.) May 14, 1900.—Ia a pump snifting valve 
the supply of air to the pump is mechanically controlled by the 
pump itself, and the admiasion of air is confined to definite periods 
during the stroke of the pump bucket, this being effected by 
means of a rotating plate—the “‘ rotary valve ”—driven from the 
pump mechanism, and having in it an opening or port which 
uncovers a similar opening or port in a plate—the ‘‘ seat ’’—on 
which the rotary valve moves. The air is allowed to pass through 
these openings or ports into a chest in which there is a non- 
return valve opening towards the pump chamber, the lift of this 





(8944) 


vaive being controlled by means of a screw or some such appli- 
ance. The opening or port in the rotary valve is of such form 
and size as to limit the admission of air to the pump for a period 
of less than one stroke of the pump bucket. The seat is arranged 
80 as to be capable of being rotated on its centre through an angle 
of 180 deg. by means of a lever or other appliance when required, 
and by this means air can be admitted to the ~~ during either 
the up or down stroke, but not during both. The non-return 
valve is for the purpose of preventing the pressure of the pump 
from being applied to the rotary valve during the time the con- 
tents are Soshuctns. (Accepted February 27, 1901.) 


RAILWAYS AND TRAMWAYS. 


Best, Bochum, Germany. Gradient 
(8 Figs.) January 21, 1901.—A turntable for 
exchanging vehicles between gradient and horizontal tracks at 
right angles to one another is provided with two bearings made 
in one piece therewith, and the axis of which is at an angle of 
46 deg. with the direction of the rails. The bearings receive two 
pivot pins adapted to be locked in them and arranged at right 
angles to the main pivot made in one with the said pivot pins. The 
_e is journaled in asocket provided with an integral lever and 
aving a curved bottom bearing plate. The lever extends through 
the guide-piece provided with a scale indicating the most usual 
inclines from 0 deg. to 25 deg., or from 1/00—1/2. The guide-piece 























is provided with two lateral adjusting screws serving to hold the 
lever in adjusted positions, whereby the socket adapted to rotate 
on the pivot pieces is also held in a given inclined position. 
When after unlocking the pivot-pieces in their bearings, the 
turntable is brought in line with the horizontal track rails, and 
when said pivot-pieces are again locked in their bearings, the 
turntable has but to be rotated to an angle of 90 deg. to bring its 
track sections in line with the inclined tracke. The trucks or 
cars are locked on the turntable by means of an arm adapted to 
grip the axle and engaging a recess in the upper face of the turn- 
table. The arm is secured to a horizontal shaft adapted to be 


SHIPS AND NAUTICAL APPLIANCES. 


7284. W. May and the Pulsometer Engineering 
Company, ited, London. Steam Sirens. (5 Figs.) 
April 19, 1900.—In this siren the rotor is supported in anti-fric- 
tion bearings so constructed and arranged that after it has once 
been started it will, upon the steam supply being cut off, continue 
to rotate for an interval of time that is longer than that which 
usually elapses between the production of the successive blasts 
which, together, form a signal, so upon each subsequent 
admission of steam to the siren the steam will issue through a 
rotor already in motion, and will consequently be able to at once 
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produce a blast approximating the desired pitch or tone. The 
rotor may be arranged within a stationary slotted cylinder and 
fixed to a spindle that extends through two stuffing-boxes formed 
in the end walls of a closed brake chamber, and which has 
attached to it between the glands of the stuffing-boxes a sleeve 
which carries the brake mechanism, and between each end of 
which sleeve and the adjacent gland is an annular series of anti- 
friction balls, the arrangement being such that the spindle and 
attached parts can be easily rotated and will continue to rotate 
for some time after the rotating force is removed. Other 
improvements are provided. (Accepted February 27,1901.) 
21,685. A.G. D. Martin, Herblay, and P. Reingard, 


Paris, France. Moo: Vessels. (8 Figs.) November 
30, 1900.—The mooring ring is attached to a float sliding on a 


Q @ 





guide or in guides in order that the vessel may be close held to 
the quay side at all states of the tide without the ity for 
shiftin the securing hawsers. Several means of carvying out the 
invention are described. (Accepted February 27, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1918. W. C. Borrowman, West Hartlepool; J. B. 
Edmiston, Liverpool; and W. C. Wallace, Marple, 





ss 





United 
ee ge of trials of patent law cases in the 


to means for attaching the ends of pipes in heat interchange 
apparatus to the conduits distributing the heating and to the 
heated fluids. Such means of attachment are described and 
illustrated. Pipes of serpentine or wavy outline are used for the 
sake of their comparatively large surface and elasticity under 
temperature expansion and contraction stress. The first claim is as 
follows: ‘‘ A steam superheater and feed-water heating apparatus, 
comprising pipes through which the steam or water is passed, 
said pipes being made of serpentine or wavy outline, so as to 
provide a large heating surface, and at the same time provide 
abundantly for expansion and contraction due to changes in 
rd mama substantially asdescribed.” (Accepted February 27, 


5514. P. Halburd, London. Water Gauges. [7 Figs.] 
March 23, 1900.—Water-gauge fittings for steam boilers are, 
according to this invention, provided with two glasses arranged 
in such manner that in case of necessity either glass can be shut 
off without interfering with the use of the other. In onearrange- 
ment the upper and lower parts of the fitting are each provided 
with a box connected to the boiler by a single stem, and having 

acking glands for the glasses. In the bh»x is a plug having a 
ongitudinal e partly through it, a diametric passage inter- 
secting the longitudinal passage, and a radial passage extending 

















into the diametric passage ; and in the portion of the box or shell 
enclosing the plug are passages extending to the glasses, the said 
passages being so placed that they can both be simultaneously ia 
communication with the two ends of the diametric passage, in 
which position the two glasses will be in operation. Should 
either glass break it is only necessary to turn the plug through, 
say, a quarter of a revolution, so that both ends of the diametric 
passage are closed, and the radial e is placed in communi- 
cation with the glass which isto remainin uze. (Accepted Feb- 
ruary 27, 1901.) 


MISCELLANEOUS. 


7325. F. W. Pugh, London. Glass Grinding. [2 Figs.) 
April 20, 1900.- In means for communicating motion to a rotary 
grinder or polisher in such that the same may be manipu- 
lated or used at any part of a surface under treatment ; accord- 
ing to this invention there is a shaft attached to the grinder or 
polisher by a universal joint of the gimbal or other driving type, 
the stem or shaft of the grinder or polisher being mounted to re- 
volve ina handle frame. The shaft is fitted sv as to telescope 
withia a tubutar shaft, means being provided so that rotary motion 























iscommunicated from the outer to the inner shaft, the upper end of 
the tubular or outer shaft being conn 
with the 
The driving pulley is connected to the power \ 
clutch action or similar device operated by the shaft, in such 4 
manner that when the grinder or polisher is raised from its work 
and suspended upon 

the clutch disengages the pulley which then runs free. (Accepted 
February 27, 1901.) 


ected by a universal joint 


power shaft on which the driving Pony d is spounted. 
aft by means 0 


or from the lower end of the tubular shaft 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 
nited States, may 
85 and 36, 








rotated by means of a lever in order to bring the arm into the 
yertical or horizontal position. (Accepted February 27, 1901.) 


Interchange Apparatus. [11 Figs.) 


Heat 
January 30, 1900.—This invention appears to have reference chiefly 


Cheshire. 


consulted, 
Bedford-street, 


ited, gratis, at the offices of ENGINEERING, 
Strand. 
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MODERN CONSTRUCTION AT THE 
COURT THEATRE, VIENNA. 


By Epwrn O. Sacus, Architect. 
(Concluded from page 226.) 


Ir is not my purpose to criticise the design, foras 
indicated, I am not an engineer, and I would hence 
limit myself to pointing out in a general way that 
the introduction of metal-work and the adoption of 
modern methods of construction necessarily led to 
the introduction of fire-resisting materials for the 
floors, whilst non-combustible materials were also 
used for the surfaces, all the lighter divisions and 
box fronts being attached to the framing with 
the aid of metal lathing and similar expedients. 
For acoustic purposes, however, as well as for the 
comfort of the audience, all fire-resisting floors 
were covered with wood blocks, or, preferably, 
parquetry ; whilst in the area floor a somewhat 
greater use of woodwork was made than elsewhere, 








structed primarily in metal framing, is quite in 
accordance with the requirements of the day, both 
in the structural and the economic aspects. Yet such 
methods are only permissible when there is the 
absolute assurance from the fireman’s point of 
view that the least possible risk is incurred. Where 
high temperatures are so rapidly reached, as in the 
case of a theatre fire, it is of great importance that 
the collapse of any small section, which may lead 
to a general downfall of the constructional work, 
shall be most carefully avoided ; for, although no 
individual member of the audience is likely to be 
on a tier at the time when its iron support is being 
attacked by the fire, it is by no means improbable 
that members of the audience may still ,be in the 
passages or staircases, and the general failing of 
the ironwork would even then be a most serious 
matter to them. 

And quite irrespective of the audience or the 
theatre staff, the safety of the members of the 
local fire brigade, or others intrusted with com- 








adoption of the newer forms of construction does 
not find favour. There are many who prefer the 
older and more ordinary means of construction, 
because they consider the application of ironwork 
to the theatre as much out of place as its con- 
spicuous use in a place of worship. To a certain 
extent this feeling may be due, particularly in this 
country, to the unfortunate association of metal- 
work with the steep ‘‘rakes” given to the tiers 
of some of our recent playhouses, an expedient 
which, to my mind, by no means adds to the 
beauty of design or decoration. 

There is also the argument that the amount of 
metal-work which has sometimes been used of 
late, is prejudicial to the acoustic properties of 
the auditorium, and that even where its introduc- 
tion does not affect the carrying power of the voice, 
it certainly influences the tone, which becomes 
harsh and metallic, whilst there is a tendency to 
resonance. There is no doubt that the excessive 
use of complicated metal-work, or any other appli- 
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seeing that this part of the auditorium necessitated 
a particularly light form of construction, with due 
——— of the requirements of the many air 
inlets. 

It is, however, remarkable, even considering the 
dates of the conception and execution of the iron- 
work, that greater care was not taken to insure 
all metal surfaces whatsoever being duly protected 
by some casing of fire-resisting material, so that in 
the event of an outbreak there should be no risk 
of expansion or collapse in any part of the framing. 
As a matter of fact, some very important girders 
and stanchions are left entirely unprotected. 

To pick out a detail of this description for 
adverse comment, may seem out of place where 
the general lines of construction so nearly approach 
 targner weg as in the case of the Hofburg Theatre ; 


ut what in this individual instance may not be of 
quite so much importance as would appear at the 
first glance, owing to the general non-inflammability 
of the building, must yet be considered in a general 
Sense as a very serious matter, exercising a great 
influence on the general introduction of metal-work 
in theatre construction. 


An auditorium, con- 





bating the fire, must be thought of. A general 
collapse of ironwork in an auditorium, where tiers, 
supports, containing walls, &c., form together a 
gigantic iron frame, would be simply disastrous to 
the forces employed in attempting the extinction of 
the outbreak. 

As regards the property itself, it should, of 
course, be borne in mind that, though a secondary 
consideration as compared to the safety of life, 
the loss through the “‘ gutting” of a metal-work 
auditorium must be a very complete one, even com- 
pared to an auditorium where the wood tiers 
are burnt out and the main containing walls left 
intact. Where metal-work is used in conjunction 
with wood, the thorough protection of all surfaces 
is of still greater importance than, say, at the 
Hofburg Theatre, where, as indicated, the amount 
of inflammable material contained in the structure 
is so small. : 

Speaking of the application of iron to the audi- 
torium, and more particularly where it is used so 
largely as at the Hofburg Theatre, it should be 
remembered that there are, of course, a number of 
sentimental reasons on account of which the 





cation of hard materials, affects the hearing quali- 
ties of an auditorium. But metal construction is 
so useful and economical, and the means of lessen- 
ing its bad effects in this direction are so numerous, 
that to debar its employment in the theatre for this 
reason would be distinctly unwise. A series of 
box fronts, covered with iron plate, or some 
metallic material, such as pressed zinc, would no 
doubt prove unsatisfactory ; but there is no reason 
why a box front should not be simply made ina 
light iron framing with some metal lathing, 
with a filling of many of those plastic materials 
which lend themselves so well to theatre decoration, 
and have no material acoustic disadvantages. 
There is no reason why the backs of boxes, or their 
divisions, should be in metal-work, seeing that a 
combination of the framing with the lighter and 
more suitable forms or vertical fire-resisting con- 
struction, such as the so-called partitions with 
metal lathing, is quite feasible. 

As with all newer methods of building, mistakes 
have been made, more particularly by extremist 
reformers ; but now, with the experience gaine 
and a due consideration for the acoustic qualities of 
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the auditorium, there is no doubt that the best 
results can be obtained. 

Moreover, the auditorium, of which the skeleton 
is of iron or steel, is generally superior to that in 
which older forms of construction are employed, 
from other points of view, such as those of hygiene. 
Yet it is a curious fact, that for reasons of stability 
and fire resistance, several codes of building regu- 
lations still prohibit the utilisation of ironwork in 
the theatre as well as in other classes of building to 
its full extent. I say curious, as there is no legiti- 
mate reason for this, since, if the bearing and 
straining capabilities are properly determined and 
the metal-work duly protected from fire by non-con- 
ducting materials, judiciously applied, there is not 
the slightest risk in employing this more modern 
form of construction ; but, of course, the engineer- 
ing problem must be solved, and the fireman’s 
interests considered. Above all, let me emphasise 
the necessity, too, for a due regard for acoustics. 

Speaking of the engineering problem, it would 
not S out of place here to point out the necessity. 
especially with respect to large theatres, for the 
architect, who is a professional man in the best 
sense, to work in consultation with a competent 
civil engineer. The many and varying interests 
that have to be considered by the architect in the 
design of a playhouse, if given due attention, will 
tax the highest professional ability, which need 
not, however, include an intimate knowledge of 
metal construction, a subject in which, speaking 
generally, even the cleverest architects may be, at 
best, amateurs. 

It is, perhaps, hard to define the distinct point 
in the designing and supervision of a building of 
this class where the architect’s duty ends and that 
of the civil engineer commences, but there is not 
the slightest doubt that some line can be drawn, 
and that whilst the general conception and direc- 
tion remain in the hands of the architect, the de- 
tail and execution can become specialised in certain 
directions. 

As with metal construction, so with questions of 
ventilation and warming, fire equipment, or tele- 
graphy, the architect’s duties should be carried out 
in conjunction, not only with a member of the en- 
gineering profession, but preferably with an en- 
gineer conversant in the requirements of a play- 
house. It is not sufficient for the architect to be 
advised by his contractors and their experts, as is 
so generally the case at present, and the owner 
should be clearly given to understand that some 
additional professional advice, beyond that of the 
architect, is essential. Personally, I hold that for 
the conception of really first-class theatre work, 
this principle should even go further than the em- 
ployment of a civil engineer. Each of the special 
subjects, whether they be electric lighting, stage 
mechanism, sanitation, or survey, really requires 
particular advisers. Here I should perhaps add 
that personally I make it a rule to have the per- 
manent assistance of a capable member of the 
Institution of Civil Engineers on my staff who can 
thoroughly interpret my wishes according to engi- 
neering practice; but whenever a really knotty 
point arises, I call in the leading specialist available 
as consultant to deal with his particular branch. 
This is perhaps somewhat luxurious, but as an 
architect’s work—quite apart from theatre build- 
ing—appears in modern times so frequently to 
touch upon that of the allied technical professions, 
particularly in factory and warehouse construction, 
| hold that the constant help of one whose thoughts 
are centred on the engineering side of a construc- 
tional problem can only be advantageous. This 
method has answered well in America, and will no 
doubt also become more common in the metropolis 
when we learn to appreciate the advantages of 
steel-frame building construction. 

But to return to the example under considera- 
tion, i.e., the form of construction employed at the 
Court Theatre, Vienna, € would conclude by say- 
ing that the methods of constructional framing 
there adopted are essentially Continental, and 
perhaps I should go further and say that they are 
peculiar to German-speaking countries. 

With us, extensive framing of this description is 
non-existent, and even on a small scale such 
attempts are few indeed. In Great Britain the 
ironwork. is limited almost entirely to the prin- 
cipal constructional features of the tiers and their 
supports, whilst its application is particularly asso- 
ciated with the cantilever work in which we excel. 
In most of our modern playhouses there is a demand 
for an uninterrupted view of the stage from every 


seat in the auditorium, and the manager considers 
it essential for the prosperity of the house to be 
able to boldly advertise this fact. Hence, even in 
second-rate establishments, the cantilever is now 
frequently found, though it may be only in conjunc- 
tion with the more elementary forms of wood bearers 
and flooring. But we may certainly pride our- 
selves on holding the first place with respect to the 
application of metal-work on the cantilever system ; 
and as Vienna possesses the leading example of 
elaborate iron framing in the Court Theatre, so 
London can boast of the best example of canti- 
lever work in D'Oyly Carte’s Opera House (now 
known as the ‘‘ Palace Theatre of Varieties ”). 

Before concluding, I would call particular atten- 
tion to the various illustrations here given. In 
Fig. 1, page 225 ante, we see a general plan of the 
Court Theatre ; and in Figs. 4 to 8, page 226, 
we see the half-plans of the auditorium from 
the area level upwards from tier to tier, through 
the auditorium ceiling to the roof. Then, in Figs. 
2 and 3, on the two-page plate of February 22, we 
have the two main sections, one taken longitudin- 
ally and one transversely, and the dimensions given 
here, as well as in the plans, will impart some idea 
as to scale. Next, in Figs. 9 to 14, page 532, we 
see details in which many features of interest will 
be observed, some of them specifically Continental. 
In Figs. 15 and 16, page 533, two photographs are 
reproduced from which the roof construction will be 
seen with the enormous ventilation-collection shaft. 
That shaft alone is of interest, especially if examined 
together with the various ducts shown in the 
section, Fig. 9. But this is not the place to refer 
in detail to ventilation as applied to the theatre or 
to the Hofburg Theatre in particular, so I will say 
as few words as possible on the subject, in fact 
only touching on it owing to the constructional 
work so often depending on requirements in this 
direction. 

Without, therefore, entering into detail, I would 
only say that the principle adopted at the Hofburg 
Theatre is to provide fresh air at various tempera- 
tures by means of a combination of collecting, 
heating, and mixing chambers, the chief mixing 
chamber being placed immediately under the area 
of the auditorium, and having a number of small 
Bar directly below the seats. Through these 
the inflowing air is most carefully distributed, and 
at the same time is also carried by special ducts to 
other parts of the house, so as to meet the re- 

uirements of the different sections of the audience. 

erhaps I should add that the openings under the 
seats of the area number nearly 350, and that all 
possibility of draughts is avoided by letting the 
air enter at an inappreciable velocity. 

The temperature of the incoming air can be 
regulated to a nicety whilst passing through the 
mixing chamber, the air of the outdoor temperature 
being there mixed with specially heated air in the 
desired proportion, thus rendering a direct system 
of heating in the auditorium unnecessary. The 
method adopted is practically a development of a 
scheme which some years earlier was carried out 
with considerable success at the Vienna Opera 
House ; but in finish and detail the more recent 
installation is far superior. Seeing the important 

ition taken in the annals of heating and venti- 
ation by the work done in these two playhouses, 
I think it would be only just to mention that the 
engineer primarily responsible for both arrange- 
ments was Carl von Boehm. One of the photographs 
I am reproducing shows the mixing chamber, 1.e., 
Fig. 17, on page 529. The arrangements made for 
the entrance of the hot and cold air respectively 
into the mixing chamber can be clearly seen, and 
the system of levers employed for regulating the 
proportion of hot and cold air can also be dis- 
cerned. 

As regards the mode of drawing off the air, 
I cannot do better than refer to the page showing 
the two sections of the constructional ironwork of 
the auditorium. If these sections be studied 
with some of the details in Figs. 9 to 13, and 
the two photographs, Figs. 15 and 16, on page 
533, a very clear insight into the system may be 
gained. What may be termed ‘‘natural” ven- 
tilation is allowed for in all parts of the house, so 
long as the outer temperature does not exceed 
1l deg. Cent.; but whenever the weather is 
warmer, artificial ventilation has to be resorted to, 
and large exhaust fans are brought into action. 

It will have been noticed that I have spoken of 
the heating only, and I should add that the system 








at the Vienna Court Theatre also allows for cooling 


the air. The heating chamber is not used in that 
case, but the whole of the incoming air is ed 
over a water surface with a superficial area of 1200 
square metres, the water being drawn from a deep 
well, The result is that the temperature of the 
outer air on a warm summer’s day can easily, and 
without any great expense, be reduced by some 3 
or 5 deg. Cent., which is a great advantage for 
an establishment situated in a locality subject to 
considerable heat for several months in the year. 

To control both the heating and ventilating 
arrangements there is a special engineer’s room 
in which the levers are grouped, and where, with 
the aid of an elaborate system of electric thermo- 
indicators, the temperatures can be regulated toa 
nicety. This inspection room adjoins the main 
mixing chamber underneath the auditorium, being 
in acentral and easily-accessible position. A special 
advantage of the whole system, and one not always 
easy to obtain in large towns, is that: the main 
fresh-air inlet starts from a large garden adjoining 
the theatre, so that the quality of the air used by 
the audience is of a comparatively satisfactory 
character. 

From the fact that I have given even these few 
particulars in this individual instance, I do not 
wish it to be inferred that I consider the method 
adopted at the Court Theatre, Vienna, to be the 
only system suitable to a modern playhouse, 
although there is not the slightest doubt that this 
combination of heating, ventilation, and cooling 
apparatus has proved eminently successful. There 
are, of course, many other ways of obtaining good 
results, yet in the same manner as this equipment 
may be taken as a model of what has proved 
serviceable where there is no lack of funds for the 
initial expenditure and subsequent maintenance, 
so can the principles here embodied be adopted, 
with certain modifications, even in the smallest of 
establishments where economic considerations are 
all-important. , 

If without going too much into detail, I might 
suggest the requirements in heating and ventilation, 
I should say that the most rapid removal of vitiated 
air, compatible with the exclusion of draught, is 
the first object to be sought, whilst the second 
should be the entry of air at a suitable temperature 
with inappreciable velocity. Direct heating is 
inadvisable for an auditorium, and I know few 
cases where any system, except an indirect one, has 
been applied to theatres without creating draughts. 
In other words, to heat an auditorium in a practical 
manner, the necessary temperature must be given 
to the air before it enters. But more on this sub- 
ject anon. 

I would only now say in conclusion of this article, 
that the plans, sections, and details given, simply 
illustrate the principles of modern construction 
as applied to this example and its particular re- 
quirements, and they will also show, when com- 
pared to the D’Oyly Carte’s Theatre, to be de- 
scribed in a future article, the great difference 
between a Continental and an English example. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From Our New York CoRRESPONDENT.) 
(Concluded from page 486.) 
CorrER OREs. 

THE ‘Deposits of Copper Ores at Ducktown, 
Tenn.,” was the title of a paper by Professor J. F. 
Kemp. A map of this region is shown in Fig. 2. 
He described at the outset the lenticular ore de- 
posits found in schistose rocks running parallel to 
the foliation. Of these he named three types : 


First, the magnetites and specular hematites ; second, 
the sulphides of iron and copper; third, quartz lenses 
with pyrites and gold. The second type includes the 
Ducktown deposits. outline was given of the old 
conflict of opinion as to whether the ores are beds or veins, 
and the Ducktown ones were pronounced veins. A brief 
summary of the work of previous observers, especially of 
Wendt, Henrich, and Weed, concluded the introduction. 
The geology of the district adjacent to the mines embraces 
a series of micaschists, usually of steep dip. They con- 
sist of little else than quartz and biotite, except that minor 
amounts of garnet ot zoisite are widely distributed, and 
occasional bands with actinolite have been discove' 
both near and remote from the ore. . 

The mineralogy of the veins was then considered under 
four groups. ia 

1. The minerals older than the ore, viz., actinolite, 
garnet, diopside, zoisite—all of which are lime silicates, 
with more or less of other bases—calcite, quartz, and 
apatite. It was shown that the silicates been pro- 








duced by metamorphism before the entrance of the ores, 
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and that there was little doubt that the original rock 
from which they had been formed was a calcareous shale 
or silicious limestone. 7 

2. The ores in order of formation are: Pyrites, zinc- 
blende, = pyrrhotite, and chalcopyrite. Of these 
zincblende and galena are rarities. 

3. Later minerals not belonging to the gossan are: 
Quartz, certain re-deposited sulphides, graphite. 

4, The gossan minerals, of which copper glance is of 
chief importance. 

SHIPBUILDING YARDS. 


The next communication was by Mr. E. D. T. 
Myers, who gave a most interesting and graphic 
description of the W. R. Trigg shipyards which we 
were to visit on the following day. The story of 
the works is remarkable. Mr. Trigg, who then 
had no shipyard, nor machinery, put in a bid 
in August, 1898, on some torpedo-boats and 
torpedo-boat destroyers, desired by the United 


sort of nucleus, and a strip of swamp land adjacent 
as an accessory, Mr. Trigg organised the William 
R. Trigg Company, and proceeded at once with the 
work of construction, for there was no time to lose. 
In spite of this elementary state of things the Tri 

Company was the first corporation who had obtain 

a part of the contracts, to launch a boat. The tor- 
pedo-boat Shubrick was launched on October 31, 
1899, and her sister-ship, the Stockton, soon fol- 
lowed. The latter was completed first, and accepted 
January 18, 1901. The speed was 26 knots for 
3000 indicated horse-power; these boats are 175 ft. 
long, 174 ft. beam, and have a displacement of 165 
tons. Thecompany then took up a piece of swamp 
land on the other side of and bordering on, the 
James River, and proceeded to make dykes which 
were temporarily protected from the wash of the 
river by stretching muslin cloth along the face 
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the air. The 45 acres of land acquired will have 
25 acres devoted to a launching and laying-up 
basin, and 20 acres to shops and the erection of 
ships. The plan, as it will look when completed, 
is shown in Fig. 5. . Lest all this should seem like 
a fairy tale, or what some Englishmen are pleased 
to term ‘‘ American boasting,” the writer, at some 
trouble, and by courtesy of the Trigg Company, 
has obtained photographs showing the yard at 
various dates. It may be said, that at the time of 
our visit one month since, the foundations of some 
of the large buildings were being put in, and the 
sides of the buildings were not completed, al- 
though considerable heavy machinery was installed 
and in operation. The illustrations that we publish 
on page 544 give a good idea of the works, and of 
the rapid progress of the buildings. As will be 
seen al the latest view, Fig. 7, taken last 
February, the works are still very incomplete, 
though this has in no way interfered with the pro- 
gress of shipbuilding. Fig. 6 is a view taken in 
September, 1900, and shows the canal and the old 
machine shop, marked William Trigg Company ; this 
was all the original plant. Various buildings are 
still going up with marvellous rapidity ; the embank- 
ment has superseded the dyke and is now perma- 
nent. The buildings were nearly finished at the 
time of our visit, several boats were ready for 
their trial trip, and the company has taken on 
new orders from sources other than the United 
States Government. At the time specified, Feb- 
ruary, 1901, they had under construction as new 
business, the United States cruiser Galveston, 
3200 tons displacement, two revenue cutters, and 
one fast passenger steamer for the Chesapeake 
and Ohio Railway Company. The machinery is 
driven by electricity supplied from the power-house 
of the Virginia Electrical Railway and Develop- 
ment Company, about one-third of a mile to the 
west, which establishment is operated by hydraulic 
wer from the James River as described before 
in this article. 
The’ present ship-lock, affording access to the dock, 
being too small for modern vessels, a Jarger one will be 
add The new lock will be controlled by caissons, such 
as are used at dry docks. The lock is to be 550 ft. lon 
and capable of taking a vessel of 79 ft. beam. The loc 
basin is so arranged that vessels can be launched into it. 
The caissons will be of steel and the pumps electrically 
driven. The company contemplates goes Bay its plant 
a dry dock of 25 ft. draft over sill, and he le of takin 
a ship 550 ft. long. It is proposed to make the dock o 
concrete, the bottom resting on solid rock, which is to be 
found at a depth of 15 ft. below mean low water or 32 ft. 
below the level of the launching basin, It is expected 
that a great saving in cost of construction will be effected 
because of the existence of this solid rock bottom at this 








level, as it renders rock excavation, bottom lining and 
sheet piling, unnecessary. The operation of this dock will 
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States Government, and obtained the contract for | 
five boats. There was a severe forfeiture clause | 
if the time-limit was exceeded. This might have | 
frightened off some men, but Mr. Trigg was not 

that sort of a man. He had developed success- | 
fully the Richmond Locomotive and Machine | 
Works, where the contract for the engines, boilers, | 
and machinery of the celebrated battleship Texas, 
had marked another successful venture. At the 

time of the award for the torpedo-boats to Mr. 

Trigg, in November, 1898, there was at Richmond, | 
and near the centre of the city, an old canal with a 
pier, having a depth of 17 ft. of water above the 
mean low tide, and reached by means of a stone 
lock. This canal was, to quote from a late President, 
In a state of ‘‘innocuous desuetude ;” near it was 


| screw-shaft in 


pinned to the embankment. 
prised 45 acres. 
porary sheds erected to protect the plant. All this 
time the building of the boats never ceased. 
fact, it just had to goon. Three of the torpedo- 
boat destroyers under construction were to develop 
28 knots with 8000 indicated horse-power. 
length was 245 ft., with 233 ft. beam, and 420 tons | 
displacement. The torpedo-boats and the de-| 
stroyers have twin screws, with water-tube boilers | 
of the Thornycroft pattern. 


Tn | 


launched sideways, as shown in Fig. 3, page 544, | long a description. 
_As there was no dry dock nearer than Newport vellous performances in this a new 
News, about 100 miles distant, it was necessary to | country, he thinks this just goes a 

|make some special arrangement for putting the| any previous experience. 
é is was accomplished by character without a yard, and to produce the yard 
&machine shop in similar state. With these as a! building a cradle under the stern, and raising it in| before the boats are completed, might well - be 


ition. 


Machi ad . | @ depth of 17 ft. by gravity, it 
aoninery wan SOdOS, S00 tien | less than one-half of the contained water. 
| time, actual construction has nob been started on either 


Pian or THE W. R. Trico Suipyarp, Ricumonp, Vireinia. 


This new tract com- | be unusually economical, inasmuch as it will be drained for 


being necessary to pump 
At the present 


| the ship-lock or dry dock. There are very few shipyards 
}on the Atlantic seaboard which have the advantage of 
| fresh water for the sto 


of vessels, and inasmuch as the 


Their ships lie in the water for months between the date of 
‘launching and completion, the avoidance of the destruc- 
tive action of salt water upon the hulls is of great value. 


The writer was very much impressed with the 


The boats were enterprise shown, and makes that his excuse for so 


Although quite used to mar- 


ittle ahead of 
‘o build boats of this 
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DETAILS OF CONSTRUCTIONAL IRONWORK. 
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(For Description, see Page 529.) 
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THE COURT THEATRE, VIENNA; DETAILS OF ROOF CONSTRUCTION. 
(For Description, see Page 529.) 








doubted, if the photographs did not tell their own 
story.* 
GoLpFIELDsS OF CaPE Hory. 

An interesting paper on the ‘* Goldfields of Ca 
Horn” was foes by Mr. Alfred H. Brooks of the 
United States Geological Survey. The paper was 
illustrated by lantern slides, which included several 
topographical maps, and same geological sections, 
The miners were shown at work with all the old- 
fashioned methods, such as rockers, sluice-boxes, 
&c., and in spite of these wasteful means, the yield 
for 1900 was 5,000,000 dols. 


Ore Deposits. 


This was followed by a series of papers on 
‘‘Ore Deposits.” The first was by Professor 
J. H. Z. Vogt, of Christiania, Norway. He 
discarded at the outset the theory that ore de- 
posits had their origin in the molten interior of the 
earth, and rather connected them with eruptive 
processes in the earth’s crust. He then divided 
them into three classes : 

. The first includes deposits connected with eruptive 
rocks genetically, as the cassiterite veins of Cornwall, 
Tasmania, the Erzgebirge, &c.; also the apatite veins of 





* Since the above article was written one of the boats 
referred to, the Thornton, has had a trial: trip,’ which 
demonstrates pretty conclusively, if the Trigg Company 
do work backwards so far as plant and shops are con- 
cerned, they work a long way forwards when it comes to 
results. The Army and Navy Journal of April 6 has the 
following, which speaks for itself: ‘‘The official stan- 
dardising screw trial of the torpedo-boat Thornton took 
place last week over the Barren Island course on Chesa- 

ke Bay. According to contract requirements, the 

t should have attained a speed of 26 knots; even 
under the unfavourable conditions of a heavy sea and a 
high north-west wind a maximum of 28,2 knots was 
reached, and an av of 27.55. Slight mishaps are ex- 
pected on the tests of this character, where the machinery 
is placed under the greatest strain, but the Thornton 
finished in perfect condition. In exceeding the contract 
speed by 1.55 knots the record for torpedo-boats was 
broken. The Thornton is a sea-going torpedo-boat, and 
is 175 ft. long, 17 ft. beam, 12 ft. deep, 5 ft. 8 in. draught 
and 175-tons displacement. Three Thornycroft speedy 
type boilers supply steam to four triple expansion en- 
gines of 3400 total indicated horse-power. The Thornton 
was built by the Wm. R. T: Company, of Richmond, 
Virginia. Already this firm delivered to the Govern- 
ment the Stockton, a sister-ship, and has reported a third 
boat, the Shubrick, ready for trial.” 
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Norway and Sweden, and, though of less importance, ore 
deposits formed bysimplemagmaticdifferentiation, includ- 
ing the titaniferous iron ores in basic eruptives, chromite in 
peridotites, the sulphide ores of Sudbury, Ontario, Lan- 
caster Gap, and of many places in Norway and Sweden, the 
high-grade copper ores of Monte Catini, Italy, the plati- 
num metals in highly basic eruptive rocks, and possibly 
the auriferous pyrites of Cc : 

posits of contact 


The second division includes the ore de 
metamorphic origin. These include the iron ores of the 
Christiania naien, Norway, of Southern H , and 
those on the island of Elba, and near Dielette, in France, 
Such ores are mainly magnetite and s lar hematite, 

et often also sulphides of copper, lead, and zinc, while 

rofessor Vogt is inclined to include in this subdivision 
the copper deposits of Rio Tinto and Tharsis, in Spain, 
and of Rammelsburg, in the Harz, _ 

The third division includes gold, silver, and lead ore 
veins, which are subdivided according to Here the 
author takes up the Transylvania mines in Hungary, the 
Cripple Creek, San Juan and Boulder County mines in 
Colorado, the Comstock and Esmeralda mines in Nevada, 
the Horn Silver in Utah, the San Bernardino in California, 
the Durango, Guanajuato and other districts in Mexico, 
the Cerro de Pasco in Peru, the Potosi, Huanchaca, and 
others in Bolivia, the Hauraki in New Zealand, and those 
of many places in Japan. The author is inclined to in- 
clude here the Butte, Montana, and Cornwall copper 
deposits. 


The author concluded by discussing the nature of 
the ore solutions in vein fissures, the associations of 
the vein minerals, their deposition, and the altera- 
tions which take place in the country rock. He 
showed the relations between certain classes of vein 
formations—as, for instance, cassiterite veins and 
lead-sulphide veins, and finally discussed the differ- 
ences of depth in the original positions of epige- 
netic deposits and the secondary alterations of ore 
deposits. 

he next paper was ‘‘ Genesis of Ore Deposits,” 
by Arthur L. Collins. One might naturally expect 
that the Genesis would be followed by an Exodus 
of the audience, but they had made up their minds 
to get to the Promised Land, and so they remained. 
In this they had the example of their prototypes, 
who stopped for forty years in a desert en route. 
Mr. Collins paid tribute to the valuable papers of 
Dr. Emmons and Mr. Weed, relating especially to 
gold and silver, and then proceeded to say that : 


In recent papers on this subject, no reference has been 
made to the remarkable copper veins of Cornwall, which, 
only sixty years ago, furnished the major part of the 
world’s copper supply, but already seem to be almost 
forgotten. These deposits were described by a host of 
capable observers, including such men as Delabeche, 
Henwood, and Smythe; and the separate zones of 
weathering, enrichment, and unaltered ore which they 
exhibited were so gem J marked, and so commercially 
important, that one wonders that the relations of these 
zones were not recognised at the time. 

The zone of weathering (‘‘gossan ”) was often of great 
extent, reaching not only below present water-level, but 
far below the level of the neighbouring sea. Thus, at 
Fowey Consols, the gossan extended 100 fathoms below 
the adit-level, and at Dolcoath ‘‘some of the earthy- 
brown ore was found as far down as the 197-fathom level.” 
These gossans generally showed traces of copper, and it 
was recognised that they proved the former existence of 
sulphide ores from which they had been formed. 

mmediately below came the t ore bodies, such as 
that at Clifford Amalgamated, ‘16 ft. or 18 ft. wide, of 
cindery coppery pyrites from wall to wall ;” or the ‘‘ 30 ft. 
or 40 ft. of dredgy copper ore in the best parts of Devon 
Consols.” These gradually gave place to poorer ores, 
until, one after another, the mines were abandoned. 
Some sixteen years when one of these old-time 


Cornish bonanzas, ty Reece] mine, was reopened, the | co! 


hard quartz ore, sparingly sprinkled with pyrites, mis- 
pickel and chalco-pyrites, which was encountered, seemed 
to justify fully its former abandonment. 
of the essentially superficial origin of rich copper sulphide 
ore bodies of this type wi:l be discouraging in many cases. 
But it only confirms an opinion long held, on other 
grounds, by mining engineers. 

It is acre te that the reaction mainly relied upon 
for the removal of copper from the zone of weathering, 
namely, the decomposition of copper sulphides by ferric 
sulphate, is (or was, many years when I was familiar 
with the district) er at Rio Tinto ona very lexge 

ale in the commercial treatment of copper ore. The 
liquors from the lixiviation of heap-roasted ore were run 
over ‘‘ raw” fine ore—originally (as I recollect) to lessen 
the consumption of iron in the precipitating tanks, and 
to secure a cleaner precipitate. But this was found to 
be also an efficient method cf extracting part of the 
=e contents of raw pyrites. And great heaps of 
mixed ‘‘ raw fines” and lixiviated roasted ore, aggregat- 
ing millions of tons, gradually giving up their copper in 
solution, largely by means of this reaction, became a 
feature of the Rio Tinto landscape. The supposed re- 
action for the raprecipitation of copper in secondary 
copper ores from cupric sulphate solutions by pyri 
can hardly take place under these conditions—it woul 
upset the commercial process. The evidence of secondary 
enrichment in gold and silver veins is less striking than in 
copper deposits. As to gold in particular, we-are accus- 
tomed to look for far higher values in the oxidised surface 


The recognition | partly 





ores than in the sulphides immediately beneath. This | 


may be due as much to the ease with which gold is preci- 
itated from its solutions as to its original insolubility ; 
‘or the native gold in oxidised ores often has every appear- 
ance of secondary disposition. 
As to the Smuggler Union workings (of which Iam at 
t in charge), a personal examination might give 
r. Emmons reason to doubt the suggestion that the 
richer silver minerals have reconcentrated into a 
more recent foot-wall streak. Nor does any such streak 
remain unaffected by the isulting o the Pandora crossing, 
so far as our workings show. e@ great changes in the 
Smuggler Union vein with depth seem rather to coincide 
with the changing strata through which it passes. More 
striking cases might, I think, be found in the Silver 
Plume district of Clear Creek County, Colorado, where 
the rich silver minerals of the upper parts of the veins 
have given place to low-grade galena and ferruginous 
blende in depth, without any corresponding change in 
the inclosing rocks or gangue minerals. 


CoNCENTRATING TESTS. 


The next paper was called, ‘“ Concentrating Tests 
and Calculations,” by Otto J. Pfordte, of RKuther- 
ford, N.J. He said in part : 


The t advance of the last twenty years in the 
specialisation, delicacy, and efficiency of ore-concentrating 
apparatus calls for a finer system of testing both the 
—— of ores and the operations of machines in this 

epartment. In amalgamation, lixiviation, and smelting, 
the daily employment of physical and chemical tests has 
been as necessary, and the cost of the necessary 
laboratories and employés is cheerfully paid. But while 
much es has been made in concentration (due in a 
large degree to the study of the subject in our technical 
schools), it is still too common in actual practice to follow 
the loose old method of roughly estimating, once for all, 


that a given ore “‘concentrates x tons into one,” and rest- | i 


ing on this assumption so long as that ore continues to be 
treated, while assays of the tailings from concentration 
are made from time to time without exact determination 
of their quantity. 

The first step toward accuracy of control must be a 
more frequent and precise measurement of the quantity 
of concentrates from a given operation. This should be 
expressed in pounds per unit of 1 ton; and the variations 
shown in frequent determinations will furnish a constant 
check upon the character of the ore and the performance 
of the apparatus. But this is only a part of what should 
be constantly and systematically done to insure the best 
work upon a material which must vary continually, even 
though it come from one mine only. If in any mill 
appropriate laboratory tests were made at least once a 
week, the labour and — involved would be amply 
repaid by increased knowledge and control of the current 
operations. As testing laboratory, provided with a 
few gold pans, vanning placques, coarse and fine es 
(the former weighing to 2000 grammes and the latter to 50 
or 100 grammes, with 5 to 10 milligrammes indications) ; 
a water trough, a wash bottle, a water faucet (if con- 
veniently practicable), a small drying oven and a set of 
sizing screens, would suffice for the ordinary control of 
mill work. 

For testing new ores, a mortar and pestle and a simple 
apparatus for fine grinding should be added ; and for some 
tests of — delicacy and complication a small Spitz- 
lutte and a testing jig would be useful. The total cost 
of the apparatus would so small, in view of the 
economic results to be secured, that it would be wise to 
an dh at the outset all the conveniences likely to be 

ul . 

n discussing the use of such a laboratory fin connec- 
tion with the assay office, the existence of which is 
assumed), certain well-known principles must be borne in 
am ¢ is unnecessary to do more than enumerate 
them. 

1. It is commercially impracticable to concentrate any 
ore without some loss of valuable material. If the con- 
centrates are pure the loss in the tailings will be so much 
higher. If the tailings are barren there will be so much 
more worthless material in the concentrates, which will 
uently be of lower value per ton. 

2. Whether a smaller or larger amount of gangue can 
be economically allowed in the concentrates will depend 
on the ore itself, partly on local conditions, such 
as cost of labour, freight and smelting, and, finally, on 
the capacity of the machinery to treat, without over- 
driving, detrimental to technical efficiency, a given 
amount of ore daily. 

3. Every laboratory test should always be of the same 
general nature as that of the corresponding operation in 
practice, but more careful and accurate in degree. 

4. The difficulty of concentrating an ore increases 
directly with the number of substances to be separated, 
and inversely with the difference between the specific 
gravity of the lightest of the useful materials to be saved, 
and that of the heaviest minerals of the useless gangue 
from which they are to be separated. When these specific 
gravities are equal no satisfactory separation can take 


. 5. In the tests, as well as in actual practice, sliming 
is to be avoided as far as possible by crushing the ores as 
coarsely as is consistent with the best separation. 

6. Assays serve to determine commercial values, but 
give no exact clue to the “‘concentrating character” of an 
ore, or the operation of the concentrating apparatus. 
That is to say, the practically perfect or imperfect con- 
centration of an ore is entirely independent of its com- 
mercial value. 

7. Each concentrating ore furnishes its own standard 
ofa —_ perfect concentration ; and this standard 
varies not only for ores from different mines, but alzo, at 
different times, for ores from the same mine. 





The author added tests for the concentrating 
mill and for new ores, as follows ; 


Tests to be Applied in a Concentrating Mill.—Assuming 
such a mill to be provided with an assay office and a test- 
ing laboratory, as proposed above, we may outline the 

visable tests as follows: ; 

As convenient, take a daily or weekly pulp sample; 
—— out 2000 grammes; concentrate carefully in the 
gold pans or vanning placques; dry the resulting con- 
centrates and weigh in grammes. LKach gramme of con- 
centrates thus obtained represents 1 lb. per ton of ore. 
The weights and assays found by the test should fairly 
correspond with the actual weights and assays of the con. 
centrates for each ton of ore crushed. The corresponding 
cw of the test should also be assayed, and the results 
should agree fairly with practice. These tests and assays 
should be made at regular intervals, and records of them 
should be either kept in figures or graphically plotted in a 
continuous broken line, and continually com with 
the actual mill results. Thi ure will show the 
practicable standard of concentration, and detect at once 
any failure of the mill apparatus to do its best work for 
the given conditions. Moreover, not only these formal 
tests, but also occasional informal daily tests of the tail- 
ings should be made by taking a small but uniform quan- 
tity each time, and, without drying or weighing, wash- 
ing it down in the pan or ue, and making a mental 
comparison with previous tests as to the amount of valu- 
able mineral lost. Inaccuracies in the operation of the 
concentrating machinery may thus be detected and reme- 
died much more quickly than by the longer and some- 
times impracticable process of assay tests. 

Tests to be Applied to New Ores.—A sample may 
either be pulverised or in larger pieces. In the Brat case 
weigh out 2000 grammes or a proportional quantity, 
according to the size of the sample ; concentrate cnrefally 
in | pa and placque, and note all the constituents of ore 
and gan e, wine le aang ier 4 glaes if necessary. Dry and 
weigh the concentrates. hh gramme (or proportional 
part) represents 1 lb. per ton. Assay the pulp, concen- 
trates, and tailings to obtain data for calculation. Due 
account of the slimes should be taken, as the sample may 
have been ground unnecessarily fine. In case of a 
massive sample, inspect and then crush, screening fre- 
quently through a 30 to 40-mesh screen, to avoid sliming 
as far as possible, and proceed as stated above, not omit- 
ting inspection on the vanning placque, where some sub- 
stance may appear which escaped detection in the massive 
piece. In cases where the valuable mineral is very coarse 
and suitable for jig concentration, employ coarse crush- 
ing, using, say, from 8 to 20-mesh screens. Separate the 
coarse from the fine material on a screen of about 30-mesh 
per inch ; treat the former by jigging and the latter by 
pan or vanning placque; dry, weigh, and assay the re- 
sults separately. The assays of the tailings should fairly 
agree. The jig tailings may be a little higher than 
the rest, for which the ore amply compensates in 
practice by the larger amount crushed and the de- 
creased tendency to sliming. This operation will also 
give a fair idea of the screen size best adapted for 
jig work, as it is desirable, in the great majority 
of cases, to avoid ae the jig tailings. In- 
cidentally, assays may also made of the various 
selected pure mineral constituents of the ore, to ascertain 
which of them carries the chief values. Such tests of new 
ores are, however, not intended to replace the customary 
mill runs, but merely as preliminary inquiries, reaching 
quick and fairly accurate results, which may render un- 
necessary the ao expensive mill tests on unknown 
ores, hen the preliminary tests have given favourable 
results, it is very desirable—in fact, essential—to make a 
trial run of several tons with the proper mill machinery 
before incurring further expense. 

Calculations upon Concentrating Ores.—In calculating 
the concentrating properties of an ore ib must be re- 
membered, first, that the total metallic contents of an 
ore, or of its products in concentrates and tailings, are 
entirely independent of the degree to which concentration 
is carried ; secondly, that the assay value of the concen- 
trates, in perfect work, increases in proportion as the 
concentration proceeds, until finally, when all metallic 
and barren materials have been separated, further mecha- 
nical concentration ceases. Therefore, when the assay 
and ratio of aconcentrating ore are given, the amount and 
assay of the concentrates are readily obtained. 

To use a simple illustration: Let us assume a perfect 
concentration of an ore assaying 12 oz. of Ag per ton and 
3 per cent. of Pb and 2 per cent. of Cu Ser corresponds 
to 12 oz. of Ag, 60 lb. of Pb, and 40 lb. of Cu per ton). 
Let 1 ton of this concentrate to 275 Ib. Then the con- 
centration is 2000 to 275, or 7.27 tons into 1, which is 
used as a factor for multiplying the results of the ore 
assays to obtain the corresponding theoretical assays of 
the concentrates. In this case it is found that 7.27 times 
the assay results of the ore given for the concentrates 
equal 87.24 oz. Ag per ton, 21.81 per cent. Pb, and 14.54 
per cent. Cu per ton, assuming that all the metal con- 
tained in the original ore is collected in the concentrates. 

However, as such a perfect concentration is impossible, 
a practicable standard must be established. This is done 
by careful concentrating tests, in which the unavoidable 
loss depending on the nature of the ore is determined. 
Suppose that, in the last exam: _— loss in tailings has 
been found to be one-tenth of the assay value of each 
mineral constituent, although the concentrating ratio re- 
mains the a, as the lost mre g op gent 
gangue. course, the percen' 08s Of the vi : 
minerals is not really uniform, so that for each metal this 
loss must be determined poreang, G For simplichy 
only, a uniform loss of one-tenth is here adopted. By 
difference it is found that 10.8 oz. of Ag, 541b. of Pb, and 
36 Ib. of Cu would be available for extraction if an entire 
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f tailings, containing 1.2 oz. of Ag, 0.3 cent. of 
Pb, “a 0.2 per cent. of Cu, had been lost. But as only 


2000 — 275 tons were lost, this figure becomes a factor for 


the Ag, Pb, and Cu of the tailings, reducing the actual 
losses to 1,04 oz. of Ag, 5.18 lb. of Pb, and 3.45 lb. of 
Cu, which, subtracted from the contents of the ore, will 
leave 10,96 oz. of Ag, 54,82 lb, of Pb, and 36,55 Ib. of Cu, 
as the available mineral in the ore, From these figures 
the percentage of extraction is readily obtained, The 
variations in concentrating ores are infinite, but by the 
method sketched above a practicable standard can readily 
be established for each individual ore, which may be con- 
sidered as constant, within a reasonable limit of time, for 
ores from the same mine, 


Cuear Gotp Minune. 
A paper entitled, ‘‘ Note on Cheap Gold Milling 
in Mexico,” was presented by Mr. Henry F. Collins, 
of Chiapas, Mexico, as follows : 


The following notes on the cheap milling of a soft low- 

e ore body in the State of Chiapas, Mexico, may be 

of interest. ‘The ore body in question was worked, not 

by itself, but incidentally in connection with a large 

extraction of concentrating ore ; and one 10-stamp battery 

of a 30-stamp mill used for recrushing tailings, and pro- 

vided with copper plates, was set aside for the treatment 

of this particular ore, of which, during a period of seven- 
teen months, 10,274 tons of 2240 lb. each were handled. 

Description. —The ore body consisted of that portion of 
a mass of decomposed et rock of igneous origin, 
which, near its contact with another igneous mass, com- 
posed chiefly of the mineral wollastonite in a nearly pure 
state, had been permeated by solutions, depositin, 
irregularly throughout it quartz, chalcedony, silicate an 
carbonate of copper, gold, and much hydrated oxide of 
iron. The portion thus impregnated and rendered gold- 
bearing averaged about 30 ft. in width, and assays 
thronghout this width varied from 0,05 oz. up to 0.65 oz., 
and in one case even 0.9 oz., the average being about 
0.20 oz. of gold per ton of 2240 lb. The contact zone 
was exposed on the top of a narrow neck joining two 
very steep hills, and ran at right angles to the axis of 
the ridge, so that at the surface it was only about 40 ft. 
long. 

Mining. —The accessible end of the ore-body was at the 
top of a cliff about 100 ft. vertically above the end of a 
branch track from the mill, From this point a short drift 
was run, about 40 ft. below the summit of the ridge, a 
raise was put up and a shoot was arranged so that the 
stuff could be quarried in open cut, readily loaded into the 
car running in the drift, and from this car dum over 
the cliff. Bince about 90 per cent. of the material broken 


was friable ferruginous garnet rock, and only 10 per cent. da 


was quartz and chalcedony ype of which, though ex- 
tremely hard, were fortunately much fissured), but little 
explosive was required, and that mostly in eb 
made to loosen the mass. The fall from the top to the 
bottom of the 100-ft. cliff effectually broke up most of the 
large pieces of rock. At the latter point the heap was 
shovelled into cars and trammed to the mill, a distance of 
some 350 yards. : : : 
Milling.—The material was tripped over a grizzly, 
1.5 in. between bars. The proportion of quartz, &c., 
which did not pass through was comparatively small ; one 
boy, with occasional help, being able to spall the lumps 
and shovel them again through the grizzly. Thence it 
was delivered to the mill bin, which held about 24 hours’ 
supply for the battery. : : 
The stamps weighed 750 lb., and dropped 5in. 100 times 
per minute. Shoes and dies were of Sandicroft forged 
steel. The screens were of copper wire, and at first of 
20-mesh size ; but as the difficulty of saving the gold be- 
came evident, the ore was crushed more — first through 
30 and finally through 40-mesh screens. ere were no 
inside plates, though quicksilver was fed into the mortars ; 
and it proved exceedingly difficult to keep in condition 
the outside plates agri pene both green scum and 
black spots forming rapidly and persisting obstinately, 
while there was a strong tendency to “scour.” Of the 
‘old shown to exist by assay the percentage extracted was 
ow (only 30 per cent.). Experiments with cyanide, how- 
ever, showed an enormous cyanide consumption, with an 
extraction not exceeding 50 per cent., which was not con- 
sidered encouraging. A large number of panning tests 
showed that the proportion of coarse gold obtained in the 
heavy black magnetite sand was small, and that most of 
the particles were visibly ‘‘ coated” with hydrated oxide 
of iron. The bulk of the gold, however, was very fine and 
“rusty,” intimately intermingled with the hydrated 
oxides of iron, among which, apparently, it had been pre- 
cipitated. In the testing of samples from some of the 
richer parts of the deposit, an exceedingly fine brown 
saan adhered to the bottom of the pan, and although, 
y reason of its weight, presumed to be gold, manifested 
none of the characteristics of that metal until heated to 
low redness, when it acquired a metallic lustre. The 
ignited powder yielded iron to hydrochloric acid in a test 
tube, and was evidently precipitated gold, intermingled 
or coated with precipitated oxide of iron. Ground with 
quicksilver, it refused to amalgamate completely ; and 
treated with cyanide before heating, it dissolved very 
slowly. This is clearly another instance of gold coated 
with oxide of iron, of similar nature to that described in 
the paper of Messrs. Chatard and Whitehead, read at the 
Washington meeting of the Institute. 
_ Cost.—The cost of mining and milling was so low that 
in spite of the imperfect extraction this low-grade ore, 
yielding an average of only 0.0659 oz. of fine gold, was 
worked at a profit of nearly 80 cents gold per long ton. 
The mining, though it involved two and sometimes three 
handlings, was done for 20.5 cents per ton of 2000 1b; 


and the milling, including all current repairs and due 
pe of mill salaries, for 17.6 cents (no allowance, 

owever, being made for power, since the whole mill, of 
which the ten stamps formed part, is driven by water 
——, The cost of milling would have been lower but 
or the isolated situation of the camp, freight to which 
from New York comes to about 40 dols. gold per ton. 

The following Table gives the detailed cost of Mexican 
silver of treatment per ton of 2240 lb., the cost per short ton 
of 2000 lb, in United States currency, with exchange at 
48 cents to the dollar (about its average value during the 
past two years) being added for comparison : 








Mexican United States 
we Silver, Ton of Currency, Ton 
Mining: 2240 Lb. of 2000 Lb 
Cost of breaking and tramming : 
dols. dols. dols. dols. 
Labour .. 0.4457 0.1909 
Explosives 0.0337 0,0145 
Total cost .. —— 0.4794 0.2054 
Milling : 
Labour, white, foremen, &c... 0.1128 0.0483 
Pe native .. “i -. 0.0967 0.0415 
Materials : 
Shoes and dies .. 0.0801 0.0343 
Screens .. oa = 0.0148 0.0063 
Stems, liners, feeders, &c. 0.0371 0.0159 
Belts and driving gear 0.0044 0.0019 
pyran . oe 0.0141 0.0061 
il, , and lighting 0.0343 0.0147 
Sundry tools and materials .. 0.0175 0074 
Total cost .. oe - —— 0.4118 —— 0.1764 
Total cost of mining & milling 0.8912 0 3818 


The total quantity treated and its yield may be re- 
capitulated as follows: Quantity of ore treated, 10,274 
tons of 2240 lb.; total yield of melted bullion, 846.36 oz.; 
average fineness, 798.5 oz.; total yield of fine gold, 
677.44 oz.; yield of fine gold per ton of 22401b., 0.0659 oz. 


EXcuRSIONS. 


That afternoon visits were made to the Rich- 
mond Locomotive Works, which were thoroughly 
described in ENGINEERING in 1891—on the occasion 
of the meeting of the Mechanical Engineers in the 
fall of 1890; to the Richmond Chemical Works 
where pyrites ‘‘ fines” from Mineral City were 
burned for acid-making, and the acid used in mak- 
ing superphosphates from phosphate rocks. 

The Richmond Chemical Works has the largest capacity 
of any of the plants belonging to the Virginia-Carolina 
Chemical Company, at the city of Richmond. It is 
situated on the north bank of the James River, just below 
the city limits, and has the benefit of deep water at its 

ock. The dock ase pape of this plant is such as will 
enable the unloading of a steamship at two docks simul- 
taneously by the aid of the Hunt cable system, so that 
it can receive cargoes containing upto 2500 tons in a short 
time. In addition it has the tracks of the railroad 
systems converging at Richmond running directly along- 
side, and is thus enabled to receive directly into the 
works materials coming to it by water or by rail from any 
direction. The plant is fully equipped with modern 
machinery for grinding phosphate rock, manipulating 
fertilisers and shipping same to the extent of 500 tons 
daily when in full operation. The sulphuric acid-making 
department of this plant has a capacity of 400 tons per 
week of sulphuric acid, and consists of furnaces of two 
types, one the Spence furnaces and the other known as 
the Hand Shelf furnaces. These furnaces burn sulphur 
ore obtained from the company’s mines in Louisa County, 
Va., of the kind and quality known as ‘“‘fines.” The 


ne is further full i 


uipped with Glover and Gay- 
ussac towers, lead c' Bg tanks, and other up-to-date 


apparatus for the economical manufacture of sulphuric 
acid from Virginia ore. The plant is lighted with elec- 
tricity, and fully equipped with boilers, engines, pumps, 
&c., necessar: for its efficients working both night and 
day. In the busy shipping season it employs the labour 
of some 300 men, and wiil take in and ship out twenty to 
thirty carloads of material daily. 

Some of the members went to the Trigg Ship- 
building Company already described. That even- 
ing the banquet occurred in the hotel, and all 
the eloquence for which Virginia has been so 
celebrated since the days of Patrick Henry, 
seemed to have been bottled up for years, 
and opened on our arrival. We were so often 
assured that our hosts had forgiven us Northern 
soldiers for the war they brought on them- 
selves, that if it had not been for the fact the 
speakers were not born at the 1861 fight, we might 
have thought we had really done something in 
defending the Union which required atonement. 
It has been so ever since between the soldiers who 
fought each other ; there never was any bitterness, 
not even when we met in field or at the picket 
lines, there never has been any since. The writer 
has fraternised time and again with men who 
served batteries opposite the one he commanded, 
and it was rather a bond of friendship. The 
next morning, at an hour all too early for the 
banquetters, we took a special train for the uni- 
versity and the sulphur mines of Virginia. After 
speeding at a rapid rate, past beautiful views and 
Leow a fine rolling country, the party reached 
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score wenshed. A fine and characteristic Vir- 
ginia dinner was given them, and they then went 
to the mines’ opening, and were lowered to the 
250-ft., 450-ft., and 600-ft. levels. The ore- 
body varies in thickness from 6 ft. to 28 ft., and 
sometimes even to 40 ft. There is little or no 
dead work to be done, the ore being good pay ore. 
The ore-body has been sampled by drill to 750 ft. 
depth, and more than half is shipped without treat- 
ment. The rehome ores rar ‘fines ” are — to 
a concentrating plant, and after passing through a 
Dodge mill, are crushed to } in. in size; rolls re- 
duce them to } in., and they are then concentrated 
by a series of wet jigs. The material before jigging 
averages 30 per cent. sulphur and 12 to 15 per cent. 
silica, but the concentrates carry 40 per cent. sul- 
phur and 64 to7 per cent. silica. While this mine 
was being ‘‘ visited,” the train sped on to the 
university of Virginia, carrying some of the visitors 
to that celebrated institution. 








CHEMICAL ANALYSIS AS AN AID TO 
FOUNDRY WORK. 


By Rospert BucHANAN. 


OnE has heard so long of the imminent decadence 
of British manufactures, without the proofs of it 
being apparent in any very tangible form, that 
people are apt to think it is only a case of ‘‘ wolf” 
when there is no wolf. Recent events in engineer- 
ing circles, have once more brought prominently 
before the public the possible danger of our trade 
departing, and our long-cherished supremacy in 
arts and manufactures being a thing of the past. 

This supremacy has been so long maintained, and 
has stood so many assaults from friends at home 
and rivals abroad, that it does seem difficult to 
realise that the day may dawn when, had we pre- 
science enough to see it, it might with truth be 
said, ‘‘The glory has departed.” If we are to lead 
as in the past, it must be by a constant advance, 
by fertility of brain and improved method of work. 

Our supremacy in manufacture has been so un- 
doubted, and our success so great, that both 
employers and employed alike are apt to think and 
act as if finality in business macthaie has been 
reached at last. That they should so think and act 
is very natural. Every one can call to mind in- 
stances, if not in their own persons, certainly of 
people they know, who, seeking new means of 
cheap production, or increased value of product, 
found only disappointment and loss. Avoiding the 
mistakes of others is more profitable than trying to 
imitate the success of the fortunate. 

In no class of engineering has less progress been 
made than in foundry work. This probably is due 
in some measure to the class of men attracted to 
it. The old, dirty, smoke-begrimed building so 
often doing duty as a foundry, is repulsive to the 
smart, well-educated youth. It is so very much 
more ‘‘ gentlemanly” to stand at a lathe, rather 
than, say, being up to the elbows in slushy ‘‘ loam,” 
or to lie on one’s back on damp sand, finishing a 
mould, for half a winter’s day. Notwithstandin 
this, I have no hesitation in saying that in no allie 
trade can fuller exercise be had for the very highest 
qualities of mind and education. 

Fortunately, within recent years, a small band 
of thinkers and workers in Britain, Germany, and 
America, by brilliant work and patient experiment, 
have helped to clear away many seeming mysteries, 
and in some degree succeeded in placing foundry 
operations on a scientific basis. 

Let us consider, as shortly as the subject will 
allow, what chemical analysis can do to help the 
ironfounder in his work. The matters treated are 
actual experiences in regular daily work. It is 
hoped they will prove worth the attention of pro- 
gressive foundrymen. Without being chemists, 
such may make use of chemistry. To be able to 
use intelligently the material necessary in their 
business is a matter of the first importance. 
Analysis by a chemist will be necessary occasionally, 
and may be arranged to be done at a cost trifling 
compared to the advantages secured. 

Analysis of Pig Iron.—Pig iron -should all be 
bought by analysis if we are to know, even approxi- 
mately, what is going into the castings. It may 
be said that one can tell what the iron is by the 
fracture of the pig when broken. That is only 
partially true. A pig iron may have a nice cpen 
rain with bright facets, and yet be fit only for fire- 
Cae owing to the excess of phosphorus. 





Mineral City, and started for the mines, which were 





A No. 4 pig iron graded by fracture, was chemi- 
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THE GLASGOW EXHIBITION; DETAILS OF TOWERS. 
MR. JAMES MILLER, I.A, GLASGOW, ARCHITECT; MR. C. R. BONN, M. INST. C.E., GLASGOW, ENGINEER, 
(For Description, see Page 538.) 
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CRANK BENDING MACHINE. 


CONSTRUCTED BY MESSRS. DENT AND HOLT, LIMITED, ENGINEERS, BROMLEY. 


(For Descript:on, see Page 538.) 
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cally softer than a No. 3 from the same furnaces, | told of it. If the analysis shews the iron bought 
and would carry more scrap than the No. 3 would, | as No. 3 to be really No. 1, then it is not necessary 
without hardening the castings. The No. 4 was | to inform the maker, and the buyer can use more 
the cheaper, of course. It may be said of pig | scrap without hardening his mixture. : 
irons as of men, it is not their appearance they| The calm assurance of some pig-iron makers in 
should be judged by; it is what they are. What | turning out thousands of tons of they know not 
pig iron really is, the chemist can tell ; there is no what, is something colossal. A short time ago a 
such exact test for the other. very large firm of pig-iron makers was informed 
Iron makers and iron merchants will call a buyer | that the iron they were supplying was not equal in 
& nuisance (to themselves), and will politely wondér | quality to that supplied previously. Phosphorus 
what he wants with analyses of pig iron. A No, 1 | had gone up from .898 per cent. to 1.58 per cent., 
isa No. 1, and a No. 3 is a No. 3, they will and total carbon had dropped from 4.023 per cent. 
say. It is well to be exact, and if analysis says | to 2.754 per cent. They replied by saying they 
that what has been sold as a No. 1 pig iron is|had not thought it was so bad as that, but were 
really a No. 3, then the maker may as well be/sending a sample to the chemist and would let 











their customer know the result. The chemist must 
be making a very exact analysis, as the result is not 
to hand yet, althougha considerable time has elapsed. 
Take another instance. An iron merchant offered a 
certain pig iron at a certain price. When asked 
for an analysis of the iron on offer, he sent one 
which had been supplied two years before, although 
the iron was to come direct from the furnaces. Un- 
like wine, an analysis does not improve with age. 
If the maker, or merchant, does send a recent 
analysis, the purchaser should always have it con- 
firmed by sending to his own chemist a from, 
say, six pigs taken from different trucks. It is but 
seldom that an independent analysis is so good as 
that of the maker or merchant. The reason is, pos- 
sibly, the chemist who analyses for the maker gets 
choice samples. The purchaser's is the truer one, 
being the average of what is being tendered in 
bulk, aniis a fair index of the quality of the whole. 
Now that the analyses of the different pig irons 
are before one, the question is, how to use the in- 
formation intelligently and to good purpose. That 
is avery important subject, necessitating more ex- 
tended notice than is possible here and now. A 
mixture for castings, 5 ewt. and upwards, would be 
strong, and would machine and finish well, if ap- 
proximately of the following analysis in the casting : 


Per Cent. 
Silicon ... e |; ae 
Phosphcrus 50 
Sulphur 08 
Manganese... 40 
Combined carbon 49 
Graphitic carbon 2.72 


For light castings, the following is analysis of a 
metal which will run fluid and work softly. If the 
iron has to be carried far, and then has to run very 
light castings, increase the phosphorus, say, to .75 
per cent. or over. 


Per Cent, 
Silicon ... ao na 2.70 
Phosphorus ... -60 
Sulphur -07 
Manganese ... -55 
Combined carbon 42 
Graphitic carbon 3.10 


It is not necessary to analyse castings often, unless 
doing very special work. If a mixture proves 
itself good by running good, soft, clean castings, 
then do not change, unless it cannot be avoided. 
If a new mixture of irons has to be adopted, and 
one can tell from the analyses of the several pig 
irons what scrap they will carry, and the probable 
behaviour and characteristics of the iron when 
melted and cast, then for such an one new mixtures 
have no terrors. 

Having satisfied one’s self as to the constituents 
ef the component irons, should the result turn out 
unsatisfactory and the cause not be onpeeatt, then 
is the time to call in the aid of the chemist. He 
can almost certainly indicate what is causing the 
trouble. 





Buying Coke by Analysis.—Here again one is 
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on certain ground if the material is known as well 
as it is our duty to know it. There is coke and 
coke. In nothing a founder has to handle is 
‘‘cheap and nasty” so true asin cheap coke. It 
is well to buy cheaply, but to buy carbon, not 
sulphur, water, and ash, with some carbon amongst 
it. An unknown coke should not be tested in the 
cupola until it has first been analysed ; to do so is to 
waste castings. A coke was highly recommended 
(by the party wanting to sell it); the price was low, 
carbon over 95 per cent., ash 3.42 per cent., sul- 
phur .658 per cent., as per analysis supplied. A 
tirm had a sample truck-load, and had an analysis 
for their own satisfaction with the following result : 
Seller’s Analysis. 


Per Cent. 
Sulphur .658 
sh ... 3.420 
Moisture .800 
Carbon 95,122 
100.000 

Buyer’s Analysis. 

Per Cent. 
Sulphur 1,507 
Ash ... ms ne on : 8.984 

Moisture _... ve ae 5 rr 7 

Carbon an 88.729 
100.000 


A few charges were tried in the cupola, using 
an equal weight of the cheap coke as was used 
of the dearer. The result was quite what one 
would expect. The iron ran dul], and was hard in 
addition, the hardness being due to the very high 
sulphur of the coke. 

There is no profit in buying a cheap coke if the 
purchaser gets ash, and especially sulphur, as an 
offset to the low price. It is carbon that he 
wants and must have, and if extra coke has to be 
charged in the cupola to get that carbon, excess 
sulphur and ash are also being charged. Thus the 
buyer pays as dearly for the heat-giving element, 
carbon, the cupola gets stopped up with slag, the 
metal runs dull, and the castings are hard. Where 
is the profit? We say again, do not use a new coke, 
and especially a cheap coke, until it is analysed. 

Coke made by makers of the highest repute will 
sometimes go wrong. In a certain case some castings 
showed hardness, although large numbers had been 
made previously from the same mixture of iron, and 
proved good and soft. Analysis of the coke showed 
that sulphur had increased to over 1 per cent., and 
it was from this sulphur passing into the iron the 
hardness was proceeding. The sulphur in this 
coke was usually about .75 per cent. 

Thus by analysis one can test whether a coke is 
really dear, although the — per ton is cheap, 
and vice versd. One can also test at any time, in 
an indisputable way, the quality of the coke being 
delivered. It is scarcely necessary to point out the 
extreme importance of these to an ironfounder. 

Analysis of Moulding Sand.—At first sight it may 
be thought that analysis cannot do much for us 
here, It certainly cannot rank in importance with 
that of iron and coke, but that it is worth looking 
into will appear from the following: Two kinds 
of moulding sand were being used. One we shall 
call ‘* Best,” the other ‘‘Common.” ‘ Best” 
sand cost lls. 6d. per ton, ‘‘Common” cost 4s. 


per ton. Both were analysed with the following 
result : 
‘** Best” Moulding Sand. 
Per Cent. 
Silica ... 94.02 
Alumina 3.73 
Oxide of iron = 2.07 
Moisture... = -~ - 6.10 
**Common” Moulding Sand. 
Per Cent. 
Silica ... 93.40 
Alumina 4.06 
Oxide of iron 2.14 
Moisture 1.70 


The firm stopped using the ‘‘ Best” sand, and the 
castings suffered in no degree. Observe the amount 
of moisture in the ‘‘ Best ” sand. Two truck-loads 
of sand would have almost one ton of water between 
them. How valuable a heavy rainfal] must be 
when every hundredweight which gets into the 
sand is worth 6$d.! The ‘‘ Best” sand has a repu- 
tation, but “reputation” can be purchased dearly 
if one pays 7s. 6d. per ton for it. 


Analysis of Limestone. 


Buyer’s _Seller’s 

Analysis. Analysis. 

Per Cent. Per Cent. 
Calcium carbonate ... 98.02 98.75 





Per Cent. Per Cent. 
1.05 72 


Magnesium carbonate 

Silica ir is 43 40 
Alumina se .20 trace 
Oxide of iron ... ne 33 ” 
Oxide of manganese .. 06 
Phosphoric acid aoe trace 
Sulphuric _,, oe none 
Moisture ra .30 10 
Combined water traces 

Organic matter .03 


This is a very good limestone for cupola use, 
and the analyses were sufficiently similar to warrant 
in dispensing with further investigation. 

Analysis of Cupola Slag.—This is an avenue of 
waste which is very apt to be overlooked by the 
ironfounder. A friend visiting a foundry was struck 
with the appearance of the slag he saw about. 
Putting a piece in his pocket he had it analysed, 
when it proved to have almost 10 per cent. of iron 
in it. At stocktaking, we have no doubt, the iron- 
founder will wonder what has become of the large 
quantity of iron which should be in his pig-iron 
yard and is unaccounted for. Waste of iron in the 
slag cannot wholly be prevented, but it is highly 
desirable that that loss be the very least possible. 
In the analysis herewith the very small percentage 
of phosphorus in the slag is noticeable. 


Per Cent. 
Iron ... 2.701 
Lime ... - 5.500 
Phosphorus ... : 096 
Sulphur = ae 212 


From the foregoing we think it has been abun- 
dantly shown that in foundry work there is ample 
opportunity for the more vigorous enlistment of 
the aids of science, than has yet been recognised 
by the greater number of foundrymen. To engage 
in the work on the lines indicated, is to become 
fascinated with the subject. The knowledge gained 
becomes a source of profit, and to be successful 
by the application of superior knowledge and skill, 
is a noble enough ambition. 





THE GLASGOW EXHIBITION BUILDINGS. 
(Continued from page 504.) 

THERE are four main towers flanking the dome of 
the Industrial Section, which, as in the case of the 
dome substructure, have been entirely framed of 
timber, owing to the difficulty in obtaining the steel- 
work, to insure their timely completion, and for which 
the contract had been let. These towers, as will be 
seen from the drawings reproduced on page 536, are 
each 22 ft. 6 in. square on plan, and attain a height 
of 160 ft. above the ground level. As has already 
been stated in a previous number, considerable diffi- 
culty was experienced in forming the foundations 
for temporary structures of so great a height on strata 
varying from soft mud, 40 ft. or more in depth, on one 
side, to solid sandstone rock rising to within a few 
feet of the surface on the other; and, strangely 
enough, the foundations of each of the four towers 
were more or less of the same varying nature, the rock 
being at its highest towards the inner faces. The 
framing of the towers rises from timber sills formed 
of 12 in. by 12in. timbers resting upon the founda- 
tions, and attached to them by means of steel bolts. 
Where the rock was available the surface was dressed 
off in shelves and levelled up with concrete, the 
attachment bolt being secured into the solid rock. 
The outer portions of the tower were carried on steel 
supports after trenches had been carried down where 
possible to the solid rock, and upon the steep sides of 
which shelves were cut for their reception. In the 
cases where the solid rock could not be obtained, 
these supports were carried down to below the bed of 
the River Kelvin, reliance being placed upon frictional 
resistance with satisfactory results, no settlement 
having taken place. 

The framing is formed of vertical timbers 12 in. 
by 12 in. at each corner, to each of which two 
1B in. by 6 in. timbers are attached; the inter- 
mediate spaces forming the faces are formed of 
12 in. by 24 in. verticals, spaced about 2 ft. centres ; 
the whole of the outside faces are then covered by 
two layers of timber sheeting 1 in. thick, placed 
diagonally to each other and to the verticals, and 
firmly nailed together, the inside faces being covered 
to the roof level of the balcony round the dome, 73 tt. 
above ground-floor level, by 1}-in. tongued and 

ved floor boards. 

The north-west and north-east towers are provided 
with stairs, which give access to the balcony, extend- 
ing round the dome, and electrical hoists are placed 
in the south-east tower, by means of which pas- 
5 ge may ascend and descend. At a height of 
85 ft. above floor level, the construction is varied to 
suit the architectural details, and this is fully 


illustrated, as are also the constructional details 
of the various floors, Xc. 


To the outside sheeting 





of the towers the fibrous plaster slabs, together 
with the mouldings and enrichments, all of the 
same material, are attached. These towers and 
dome, which hold a very exposed ition, were 
severely tested by a storm which passed over Scotland 
recently, the severity of which had not been ex- 
perienced since the Tay Bridge disaster, and when the 
wind attained a pressure of over 40 1b. per square foot, 
without the slightest ill-effect, although much damage 
was caused in and around Glasgow ; buildings in some 
cases being completely demolished. 

(Zo be continued.) 





CRANK-BENDING MACHINE. 

Tue machine, which forms the subject of our illus- 
tration on page 537, is constructed by Messrs. Dent 
and Holt, Limited, of Bridge End Works, Burnley, 
for forming cranks out of solid bars of iron, and also 
forming collars on shafts out of the solid bar, and has 
been supplied by the above firm to some of the leading 
textile machinists, for making cranks and tappet 
shafts, &c., for weaving looms. 

The bars to be cranked are cut off to dead lengths, 
and heated at the place where the crank sweep is to 
be formed ; they are then placed lengthwise on to the 
machine, and secured instantly by the dies on each 
side of the portion heated. These dies are made to 
suit the different diameters of the bars to be cranked, 
and are bolted to very strong slides. A strong cross- 
slide and screw forms the internal part of the crank. 
Whilst this operation is being performed, the two end 
blocks on the machine (which are worked by means of 
the very strong right and left hand screw running the 
entire length of the machine) push up the ends of the 
bar. The machine is set in motion by means of the 
foot-lever shown on the front, thus leaving the 
operator with both hands at liberty. When one crank 
is formed, the machine automatically reverses and 
stops, ready for the next. There are special facilities 
afforded on this machine for regulating the strength 
of the sweep of the crank, and also the corners of the 
sweep, which may be left the same thickness as the 
bars, or thicker or thinner as desired. 

From thirty to forty sweeps can be made per hour, 
according to the skill of the operator. 

By changing the dies on this machine, and substi- 
tuting some specially constructed collaring dies, 
collars may be formed on solid bars, thereby effecting 
a — saving in doing away with the process of 
welding on loose collars as formerly. In the opera- 
tion of forming the collars the cross-slide is not 
brought into use, but the bar is placed between the 
dies, and the metal is forced into a recess in one set 
of the dies, the size of the collar to be formed. 








DOUBLE-TUBE BOILER (NOBLE AND 
IRVING’S PATENT). 
To THE EDITOR OF ENGINEERING. 

Str,—Will you please to afford me space to reply to 
Mr. Hardingham’s letter in your issue of April 19? 
While our boiler certainly resembles his in some respects, 
it widely differs from it in many important details. A 
comparison of the drawings in your issues of January 11, 
1886, and April 12, 1901, will show this at once. There 
are several designs of double-tube boilers, from Sir 
William Fairbairn’s (1870) down to very recent years. 

We can fully confirm Mr. Hardingham’s statement as 
to the narrowness of water spaces keeping the tubes 
clean by causing vigorous circulation. Tubes in our 
boiler have been examined from time to time during the 
three years it has been working; but no deposit has 
been found in or upon them. A tube exhibited at the 
Institution of Naval Architects was positively scoured 
by the action of the water. All deposit has been found 
in the mud drum, or at the bottom of the lower water- 
box, exactly where it was intended to go. The truth is 
that, so far from being difficult to clean, as some of our 
critics feared, this part of the boiler actually cleans 
itself. Exception has been taken to the narrowness of 
the annular space; but it is equal in area to a tube 
2,°, internal diameter—not a very small tube as water- 
tube boilers go. The Durr and Niclausse boilers, at 
present being recommended for trial in our Navy, have 
narrow annular water spaces, said to work very well, an 
in these the water space is a cul de sac ; whereas in ours 
it is an open thoroughfare. Be tir: 

We quite oe with Mr. Hardingham that it might 
be better for the gases to travel downward through the 
tubes, instead of upward, not only to expel the soot, but 
also to make the water flow from the cooler end of the 
tubes toward the hotter. But, on the other hand, ib 1s 
very convenient in the stokehole of a ship to have the 
smoke-box doors og my, nearly vertical as possible, 
and at the same time to have the uptake widening as it 
leads up to the roof of the funnel. — ' 

The presence of stuffing-boxes in our design was 4 
feature raising grave misgivings in some minds. As 
these are only subjected to the heat of the uptake, and 
the lead packing has never given the slightest trouble, 
we cannot see any ground for apprehension. In the 
course of the development of the design we received & 
vast amount of advice from authoritative critics entitled 
to ay respect. It was foretold that steam pockets 
would form in the annular space, causing the tubes to 
burn ; that there would be furious priming, and much 
corrosion and choking up. All these opinions we received 
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with equanimity ; all these opinions have been stultified 
in the result. We have every reason to expect that a 
similar fate awaits all those speculations of disaster 20 
lavishly produced by the apprehensive imaginations of 
our recent critics, 
I am, yours truly, 
JOHN IRVING. 








BALL BEARINGS. 
To THE Eprtor oF ENGINEERING. . 

Sir,—In your issue of April 12 a most interesting 
article appears relative to ball bearings, and in particular 
the compression of the balls under load, ” 

While in general the article is most instructive, and is 
one which is calculated to enlighten the general — 
neering public more on the subject than anything else 
the writer has ever read before, at the same time there 
are a number of statements which I should like to make 
a few remarks upon, and there are some matters which I 
should be very glad if the contributor of the article would 
further explain. There is no doubt that it is a healthy 
sign that engineers are beginning to admit of the fact 
that balls, hke anything e must not be overloaded, 
and that a ball bearing has an admissible load which 
should not be exceeded if proper working is expected. 

In the various ball bearings shown, and in the expla- 
nation of the tests made with the same, no reference 
seems to have: been made to the fact that a considerable 
amount of friction exists between the balls themselves, 
especially when running at high speeds, and that the co- 
efficient of friction of the bearing as a whole seems to 
have been calculated without taking into consideration 
this important factor. ; 

As the outcome of these omissions, I must point to the 
statements that bearings, as shown in Fig. 19, are referred 
to as the worst construction, mainly on account of con- 
siderably greater friction than the others; whereas, in 
practice this is the only proper construction to use, 
and gives by far the best results, notwithstanding the 
strong arguments to the contrary set up in the article 
refe to. 

It is quite feasible that bearing Fig. 17, for instance, 
should run with less friction than —— Fig. 19, but 
that is becauce the friction between the balls in the first 
is considerably less than the friction between the balls 
in the latter. : 

In the bearing Fig. 17, the balls are in rolling contact 
with the respective surfaces at the extreme diameter of 
the balls, while in bearing Fig. 19 the points of contact 
are so arranged that the balls are revolving around them- 
selves at a considerably greater number of revolutions per 
minute than the balls in bearing ze ti assuming, of 
course, the initial speed of the shaft to be the same in both 
cases, and other conditions to be identical. _ ; 

Now this spinning action in four-point bearings, which 
is well known to men who have considerable experience 
in ball bearings, is responsible for a great deal more fric- 
tion between the balls than would be the case if no spin- 
ning action existed, and it is for this reason that such 
bearings must be provided with a suitable cage to separate 
the balls from each other to overcome this difficulty 
which is particularly apparent with higher speeds. If 
this is done the only objection to the construction of the 
bearing as per Fig. 19 is done away with, since in every 
other respect it is the proper bearing for practical pur- 

, for reasons which it would be impossible to explain 
ere owing to lack of space. . ; ; 

One remark I must make referring to bearing Fig. 17, 
namely, that as much as I have been thinking over it, it 
entirely puzzles me as to how this bearing is ever put to- 
gether, and when together how it has been kept in ad- 
justment. The bearing shows concave tracks both for the 
cup and cone, both these members being made of one 
piece ; and, in fact, that if the balls should touch at the 
extreme bottom of the concave surface requires them to 
be made of one piece. It is more than I can see how 
these bearings have been - together, and if I could be 
enlightened on this point I would be very glad. the 
writer of your article mentions that since the date of 
those tests, bearings have been constructed in accordance 
with the result, it would be highly interesting, no doubt, to 
have particulars of their construction and results of their 
working under certain loads and speeds, and the length of 
time they have given good service. _ } 

There is no doubt that the engineering public at large 
is evincing greater interest in ball bearings than ever, in 
spite of the numberless cases where failure has resulted 
in applying ball bearings to various pur; . The 
various forms of roller bearings which have been offered 
from time to time as a compromise in anti-friction bear- 
ings, have been and are more or less a failure, for 
very obvious reasons, and therefore the engineer is again 
leaning towards ball bearings to get him over difficulties 
(such as loss of power and excessive wear in machinery, 
motor cars especially), which call for a proper solution 
with greater necessity than ever. _ ; 

Many people would be readily taking up the only anti- 
friction bearing that can ever be had, viz., a perfect ball 
bearing, if they were giving reasonable satisfaction. _ 

It is not only necessary to construct perfect ball bearings 
and put them on the market, but it is en 
portant that the engineering public at large should be as 
much acquainted with the nature of these bearings as 
possible, so that they will realise that they must be con- 
structed under certain rules, just as much as any other 
piece of machinery, and that they must not be expected 
to fulfil impossible requirements, as is only too often the 
case at present. Many people think that a few balls 
between some hardened plates or discs constitutes a ball 
bearing, and as such is expected to do wonders; and 
when in a very short time they find it does not, then thefault 
is put down to ball bearings generally, and certainly very 


seldom to the inexperience and ignorance of those who 
have ventured to design them. 

If my letter should have the effect of eliciting any reply 
or further particulars from the writer of ee article, or 
anyone else interested in the subject, I have no doubt 
that many of your readers would be very thankful for it, 
as well as 

Yours truly, 
Tue HorrMann MANUFACTURING Company, LIMITED. 
(E. G. Hoffmann, Managing Director.) 
Chelmsford, April 23, 1901. 





THE SECURITY OF LOCOMOTIVE 
FIREBOXES, 
To THE EprTor oF ENGINEERING. 

Str,—The ordinary working stresses in large fireboxes 
under high steam — are so nearly equal to the 
elastic strength of the materials employed, that it is 
of the utmost importance to arrange the details of 
construction, with a view to the avoidance, as far as 
possible, of secondary strains. The necessity for allow- 
ing free expansion is now generally recognised ; much 
improvement in this respect has resulted from the use 
of the flexible stays first introduced on the Great Eastern 
Railway; the same end would be attained with solid 
stays if the diameter were reduced and the length in- 
creased, because the stress due to a certain relative move- 
ment of the ends is found to vary inversely as the third 
power of the length and directly as the diameter. 

Longitudinal roof-bars are not fitted to large boxes in 
Continental and American practice; it is YY pos- 


sible in the space available to make them sufficiently 
Fig. A | 
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strong to carry the load without intermediate support. 
which is ec vege 9 afforded by means of sling stays, 
The expansion of the hot copper box raises the sling 
pins from their bearings until they are brought down 
again by the pressure causing deflection of the givtees. 
As the gross pressure on the crown of an 8-ft. box 
amounts to about 340 tons, it is apparent that the stresses 
will be considerable. $ 

The total vertical expansion will be greater with deep 
than with shallow boxes, and the girders of the former 
will therefore droop more than those of the latter, and 
be more highly stressed in c uence, before they re- 
ceive support from the slings. e difference in longi- 
tudinal expansion between the upper crown-plate, which 
is exposed to the full action of the fire, and the steel 
girders immersed in comparatively cool water, will be 
considerable, the resulting fatigue of the material is mani- 
fested by the occurrence of cracked roof-plates. - 

The arrangement of the flanges of the end plates has an 
important bearing upon the length of service of the box ; 
it has been observed that the stays next to the corners are 

uliarly liable to fracture, and that cracks are deve- 
oped along the lines of the flanges. 

Figs. 1, 2, and 3 represent the arrangement, though not 
necessarily the proportions, of the flanges of some back 
end plates now in use. It will be noted that the flanges 
of the box and shell in Fig. 1 form portions of concentric 
curves, and the area of flat plate — support by the 
stays is equal both in the box and shell; the pressure on 








the curv: 


the value of which per inch of depth is equal to the pro- 
duct of the working pressure into the radius of curvature, 
and it is communicated directly — the plates to the 
opposite side or end. The curves in Fig. 2 are not con- 
centric, and the area of the flat plate requiring support is 
greater in the shell; the ‘‘ unbalanced” areas are indi- 
cated by the lines A in the figure; now the pressure on 
these portions is counteracted by that on similar parts at 
the opposite side or end, and is transmitted partly through 
the first stay and firebox plates, and partly through the 
flanges and plates of the shell, the plates and staysin fact 
form ties which are cranked several inches away from the 
direct line of action of the force, and are, therefore, sub- 
ject to a bending moment, the intensity of which is pro- 
portional to the pressure on the unbalanced area, and to 
the distance between the stay and the corner; as a con- 
sequence the plates are highly stressed in the flanges, and 
there is a tendency to develop cracks in working. 

The arrangement shown by Fig. 3 involves a still larger 
‘unbalanced ” area, whilst the strees in the curved portion 
of the back end plate exerts a bending moment on the 
line of riveting. 

The economy due to the use of large units of power 
will necessitate the employment of still larger fireboxes 
on British railways ; their security is a matter of extreme 
importance, and it is possible that a radical alteration of 
practice in this particular might be found to afford 
greater safety at less cost. 


} Yours, &c.. 
April 17, 1901. J. D. Twinberrow. 





‘** CLIENTS, ENGINEERS, AND 
CONTRACTORS.” 
To THE EpiTor or ENGINEERING. 

Sir,—Your admirable article last week, bearing the 
above title, when carefully considered, emphatically states 
the helpless and unfortunate position of the contractor in 
the majority of public works contracts. It is passing 
strange that contractors who are continually suffering 
from the injustice (consciously or unconsciously inflicted) 
inseparable from such one-sided clauses as engineers 
include in their specifications, should be so content to 
> 3 away their most ordinary rights of legal redress. 

am confident not a single enginee= could be found 
who would be willing to submit himself to any person 
armed with such inequitable and unreasonable powers. 

Unfortunately, contractors, when tendering, ignore 
most or all risks outside the immediate subject of the con- 
tract ; as the work proceeds great changes are made by 
the engineer, or the basis of the original scheme as defined 
by the engineer is discovered to be non-existent or preju- 
dicial to the object in view. The result is the contractor 
finds himself carrying out work he never contemplated, 
in ways he never anticipated, and at times, and under 
circumstances, he could not possible have foreseen ; he 
sees great losses staring him in the face, and when he 
approaches the engineer for help, or mitigation of un- 
necessary requirements, he is referred to a specification 
as comprehensive as it is vague, and as binding as, under 
the changed circumstancer, it is unjust. He discovers 
too late that his fortune is absolutely at the irresponsible 
disposal of the engineer and employer. The remedy is 
in contractors’ own hands ; let them agree to refuse to 
sign any contract containing such unequal clauses as 
those you point out—viz.: (a) ‘Certificate of comple- 
tion, a condition precedent ;” (b) “‘engineer sole arbi- 
trator;” and, I would add, (c) any clause unreason- 
ably reducing, extending, or changing the contract, 
originally defined, in character, or places. There 
must be some tangible basis for the contractor’s tender, 
and that given by the plans, quantities and time 
of possession of site is essentially the only one the con- 
tractor can adopt. To read a specification, to examine 
plans and accept quantities, to visit the site, and then to 
estimate for something elee entirely different, and expect 
the estimate to be seriously considered, would be foolish 
and waste of time. To estimate for what is shown and 
ony asked for, but to agree that tender and prices 
should be applicable to something else unknown and 
under conditions undefined, is undoubtedly the height of 
folly. It is unaccountably strange that contractors should 
tacitly agree only in one thing, viz., to risk their fortunes 
on their own judgment. The abilities of their carefully 
selected staffs? Their knowledge of the average workmen ? 
No, none of these; but, mirabile dictu, on the whims, 
judgment or want of judgment, peer or impar- 
tiality, of the very. man who is paid by the client or em- 
ployer to keep down, and within rigid limits, the cost of 
the work, and consequently the amounts payable to the 
contractor ! 

It speaks well, individually and sees, for the 
members of the engineering —— that such a system 
has possible so long; but surely the time has come 
for contractors to eliminate from their contracts such 
sources of loss, anxiety, and uncertainty, as those now 
indicated, 

Could not a standard and equitable specification be 
drawn up by a committee consisting of engineers and 
contractors or their representatives ? 

I coves my card, but experience induces me to sign 
myself, 


April 22, 1901. Cynic, 








Frencn Rattway Trarric.—The aggregate revenue of 
the six great French railway systems to March 14 this 
year was 9,391,232/., as compared with 9,737,020/. in the 
corresponding period of 1900. The length of line in 
operation upon the six systems in March this year was 





portions imposes a direct stress on the plates, | 1 


oe miles, as compared with 23,2074 miles in March, 
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On our two-page plate and on the present and opposite 
pages we give this week illustrations of a remarkable 
type of engine, of which a number have been constructed 
at the Brooks Locomotive Works, Dunkirk, New 
York, for passenger scervice on the Lake Shore and 
Michigan Southern Railway. As shown by Figs. 1 and 
2, the engine is six-coupled and has a two-wheeled 
bogie at both front and rear. Its weight is very nearly 
78 tons, without counting the tender, and of this total 
574 tons are available for adhesion. The boiler which, 
as shown in Figs. 2 to 6, is of the extended wagon top 
type, contains not less than 3343 square feet of heating 
surface and 484 square feet of grate area. The tubes 
number 285, and are 19 ft. long between tube-plates. 
The barrel of the boiler is 5 ft. 6 in. in diameter at 
the smokebox end, and 6 ft. 1 in. at the throat where 
it joins the firebox. The height above rail level at 
the centre line is 9 ft. 2 in., whilst the total height to 
top of funnel is 14 ft. ll in. Thecylinders are 204 in. 
in diameter by 28 in. stroke, and are supplied with 
steam at an initial pressure of 200 lb. per square inch. 


Lake SHore Tyre Passgencer LOcoMOTIVE FOR THE 
Lake SHoRE AND Micaican Soutuern Ratiway. 


Description : 


Type Se se . ** Lake Shore ” 
Name of builder ... ... Brooks Locomotive 
Works 
Name of operating road... Lake Shore and 
Michigan Southern 


Railway 
How many and date of delivery Two, Janvary, 1901 
G es sip a va 4 ft, 84 in. 
Kind of fuel to be used ... .. Bituminous coal 
Weight on drivers sin .. 130,000 Ib. 


. front truck ... 21,500 ,, 
i trailing truck 23, ‘a 
” total ... = 174,500 ,, 
a tender, loaded 118,000 ,, 









































LOCOMOTIVE; LAKE SHORE AND MICHIGAN SOUTHERN RAILWAY. 
LOCOMOTIVE WORKS, DUNKIRK, N.Y., U.S.A. 
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General Dimensions : Valves: : 
Wheel base, total of engine 31 ft. 10. in. Valves, kindof .. _...  ... Improved piston 
= driving... es a. @... 8 greatest travel ... ‘a 4 in. 
‘9 total, engine and se steam lap (inside)... 1i,, 
tender... sak aa es a * exhaust clearance (out- 
Length overall,engine.. ... 43,, 5 ,, side) A ee, eae a ce 
” total, engine Lead in full géar ... Ee 1's.in. positive 
and tender ee ioe oe 68 ,, 103,, »» constant or variable Variable 
Height, centre of boiler above Deiir: 
rail ~ eae ns a. +, % 
Heighs of stack above rails ot ., Boiler, type of . ... Extended wagon top 
Heating surface, firebox... 151 sq. ft » Working steam pressure 200 Ib. 
se tu = 3169 ,, gs material in barrel _... Steel 
Be arch tubes a. », thickness of material in : 7 
-. total ... 3343, shell ... Srey aon? ies Bins 1 a by 
Grate eee eee ” A ° 6 i.» on ane 
Wheels tide ee * ” Boiler, thickness of tube sheeb... fin. 
Wheels, leading, number Two ” diameter of barrel, — 66, 
ae _», diameter 42 in. throat " - ‘ 73 
» driving, number Six Seams, kind of horizontal... Sextuple 
. pn Somer ama . circumferential... Double and treble 
» trailing, a Fy Crown sheet, stayed with ial stays 
Material of ‘wheel centre All cast steel Dome, diameter, inside ... salou 
Type of eoties wheels ... , sve-ews b e, Firebox : 
+ trailing ,, 7 ... Lmprove lal axle Tj oy Wide 
Journals, leading axle ...  .. 64 in. by 12 in. pay wpe “eee 85 in. 
” . wheel fio 7 10. - width ...... 84 ,, 
”» driving axle ... ... Qin. by 12 in. se depth, front ... 68 ,, 
x a wheel fit 94 in. ra » back =. a 
o trailingaxle ...  ... 7 ip. by 12in. es material havaeie Steel 
” ” wheel fit 74 0 “a thickness of sheets ...Crown 3 in.; tube, 
Cylinders - 4 in.; side and back, 
Cylinder, diameter 204 in. 3 in. 
ee eet ce si ee brick arch Ss On water-tubes 
Piston-rod, diameter... ... w me mad ring, width ... Back and sides, 
Main rod 1 , centre to centre 99 4, 34 in.; front, 4in. 
Steam ports, ler oy os + 2» ” water space at top ...Back, 44 in.; sides, 
’ os» «(Wh woe . ” _ on. P 
Exhaust ports, least area 75 sq. in. Grates, kind of .. . Cast iron, rocking 
Bridge,width .. ... Se Tubes, number of... ; 285 
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PASSENGER LOCOMOTIVE; LAKE SHORE AND MICHIGAN SOUTHERN RAILWAY. 
CONSTRUCTED BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, NY., USA. 


Tu material ... &. 
= outside diameter... a 
» thickness is =~ 
length over tube sheets 


Smokebox : ’ 
Smokebox, diameter, outside ... 
« length from tube 


sheets 


Other Parts: 
Exhaust nozzle, single or double 
x variable or per- 
Manent ... .. ww. . 
Exhaust nozzle, diameter ws 
‘ distance of tip 
below centre of boiler... ; 
Netting, wire or plate ... ae 
ie size of mesh or perfora- 
Stack, straight or taper... 
», least diameter 
_ test diameter id 
“ eight above smokebox... 


Tender : 

Type eke 

Tank, type... eps’ 
»» Capacity for water 
ee <p coal... 
»» material ... ee 
» thickness of sheets 

Type of underframe 


£6 > il ae 
tiideear wees = oy 
» and length of journals 
Distance between centres of 


jou os a oe ag 
Diameter of wheel fit on axle ... 


= 


centre of axle 
of tender over bumper 
ape ie ae Ee ae 





... 8-wheel steel frame 


Fig.¢ 





_./4'5 5" 











Charcoal iron lena of tank inside 20 ft. 4in. 
2} in. Width fS pa se aE ies 
No. 11 B. W.G. — of tank, not including 
19 ft. col — od si ie 60 in. 
Type of draw gear M.C.B. coupler 
69 in. 
Rattway DvpiicaTion. — Messrs. Walter Scott and 
66 ,, Co., Newcastle and London, have secured a contract 
for the duplication of a line from New Mills to 
Single Chinley ; and Mr. J. Dickinson, builder and contractor, 
Derby, has obtained a contract for a new station at 
Permanent Chinley. 
53 in. 
Tue Exxectrric LicHT In THE Provinces. —The munici- 
4 palities of the following English towns reported deficits 
Wire on their electric light accounts last year; Barrow, 7061. ; 


Bath, 1363/.; Bedford, 288/.; Burton, 5v.; Cardiff, 1794/.: 


24 in. by 24 in. Cheltenham, 1507/.; pe 17451.; Ealing, 6427.; 

Cast-iron taper Eccles, 789/.; Hanley, 2269/.; Kingston, 48/.; Leighton, 
15 in, 1465.;. Lincoln, 467/.; Morley, 1404/.; Redditch, 9317,; 
165 Salford, 2028/.; Shrewsbury, 645/.; South Shields, 73/.; 
343 ,, Stafford, 375J. 





RaitwaY EMPLOYMENT (PREVENTION OF ACCIDENTS) 





shape Act, 1900.—The following notice ap in the current 
6000 gallons | issue of the London, Edinburgh, and Dublin Gazettes : 
94 tons | ‘The Board of Trade give notice, pursuant to Section 2 
Steel |(1) of the above-mentioned Act, that they. Ye pro to 
din. make rules with t to the matters specified in the 


Steel channel | schedule to the above Act, that is to oh 1. Brake 
Tciple elliptic _| levers on both sides of wagons. 2. Labelling wagons. 

_ Gin, | 3. Movement of wagons by propping and tow roping. 
f4in. by 10in. | 4, Steam or other power brakes on engines. 5. Lighting 


of stations or sidings where — operations are fre- 


5 ft. 6 in. quently carried on after dark. 6. Protection of point 
in. rods and signal wires, and position of ground levers work- 

” ing points. 7. Position of offices and cabins near work- 

: ing lines. 8. Marking of fouling points. 9. Construction 

21 fo, 104 in. and p:otection of gauge glasses. 10. Arrangement of tool 


boxes and water gauges on engines. 11. Working of 
trains without brake vans upon running lines beyond the 
limits of stations. 12. Protection to permanent way men, 
when relaying or repairing permanent way. Copies of the 
draft rules may be obtained at the offices of the Board 
of Trade, 7, itehall Gardens, 8.W. Any objection 
or suggestion made with respect to the draft rules by or 
on behalf of peraons affected must be lodged with the 
Board of le, within six weeks from this date. Dated 
the 22nd day of April, 1901. Courtenay Boyle, Secretary, 
Board of Trade.” 








PrrsonaL.—The governors of the Northern Poly- 
technic Institute have ——_ Mr. R. T. Smith, BA a 
geo as principal of the Institate,’in succession to 


r. Dunn, who is leaving to take up tice as an 
analytical and consulting chemist in the North of Eng- 
land. Mr. Smith was thirty-fourth wrangler in his 


ear, 

os ol boa tock a ae esieew na ybi II, of = 
atural Science Tripos. Heo i uip e 
South African College at Cape Town, and acted ao 
fessor of mathematics and physics in the college for some 


ears. Returning to England, he took up work with 
esers. Vickers, Son, and Maxim, and was also appointed 
lecturer in mathematics and physics with the iths’ 


es New Cross. The new principal will undertake 
the. hing of mathematics in the Northern Poly- 
technic Institute.—Messrs. William Jacks and Co., iron 
and steel merchants, of Leadenhall-street, London, E. C., 
announce that they have assumed as partner in theic 
London business Mr. John Gray Buchanan, who has for 
the past seven years acted as their manager there. The 
firm’s offices will in future be at No. 49, Leadenhall- 
oes pean : ae ng ee yon gg ee Foal ™ 
ritis ration for the Survey i 
Shipping have appointed Mr. Alexander Lennox, from 
Messrs. James Howden and Co., and Mr. Hugh Neill, 
Jun., from Messrs. William Beardmore and Co., Limited, 
as exclusive engineer surveyors at the head office of the 
Registry in Glasgow. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was done on Thursday forenoon, and was 
fairly active, but the tone was flat. A large amount of 
selling was engaged in, especially with Scotch iron, and 
the cash price fell 8d. per ton. Hematite iron lost 
3d. and Cleveland 1d. per ton. The sales reached 15,000 
tons. In the afternoon 4000 tons were dealt in, and prices 
were steady at the forenoon closing rates. The settle- 
ment prices were: Scotch, 533. 9d. ; Cleveland, 453. 3d. ; 
hematite iron, 57s. 74d. per ton. Some 6000 tons were 
sold, and Scotch fell other 34d. per ton at 533. 7d. in the 
forenoon of Friday; in the afternoon only 1000 tons 
changed hands, but Scotch rose 44d. and Cleveland 3d. 
oer ton. 
ae 57s. 4}d. per ton, finishing 3 
73. 104d. sellers one month. Business was at a stand 
in the warrant market on Monday forenoon. Only 
some 2000 tons changed hands. Scotch fell 14d. and 
Cleveland 1d. per ton. In the afternoon about 8000 tons 
were dealt in, including 3000 tons of Cleveland iron at 
45s, 3d. and 453. 24d. per ton three months. Prices left 
off firm, Scotch showing a gain on the day of 24d. per 
ton, and ths settlement prices at the close were: 
533. 94., 453. 3d., and 57s. 6d. per ton. Abt the 
forenoon session of the market on Tuesday some 6000 
tons of pig iron were dealt in, and the price for 
Scotch fa Rew 1d. per ton. The market was stronger 


34d. per ton up at 


in the afternoon, when about other 6000 tons changed B 


hands, and Scotch closed up 44d. per ton on the day. 
Cleveland was done at 453. 44d., three months fixed, for 
1000 tons, and the settlement prices were: 543. 14d., 
453. 3d., and 57s. 44d. per ton. A good business was done 
this forenoon, some 10,000 tons being dealt in, and the 
tone was firm. Prices were advanced—Scotch 34d. and 


Cleveland 44d. per ton. The market was active in the after- | in 


noon, the excitement being chiefly due to ‘‘ bear” operations. 
About 20,000 tons changed hands, and Scotch closed 1s. 84d. 
per ton up on the day, and Cleveland 1s, 1d. per ton. The 
settlement prices are 54s. 9d., 453. 9d., and 57s. 6d.per ton. 
The following are the current quotations for No. 1 
makers’ iron; Clyde, 67s. ; Gartsherrie, 67s. 6d. ; Calder 
and Langloan, 683. ; Summerlee, 703. ; Coltness, 743. 6 1.— 
all the foregoing shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 66s. ; Shotts, (shipped at Leith), 693. 6d. 
per ton. The market has during the week again shown 
more activity, but the highest prices reached have not been 
maintained. American reports are still strong and con- 
fident, but not so uniformly so as they have been during the 
last few months. On the other hand, home and Continental 
reports are a shade better, and from the active demand 
for Middlesbrough iron warrants, it looks as if this weak 
spot in the position was gradually curing itself. A 
number of the blast-furnaces that were damped down 
in Lanarkshire during the recent labour troubles have not 
yet been restarted, and it is said to be probable that they 
will not be blown in again until the wages question is 
settled on May 1. The latest return gives the number 
in blast as 68, against 54 a week ago, and 84 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 60,541 tons yesterday 
afternoon, as compared with 60,915 tons yesterday week, 
thus showing a reduction amounting to 374 tons for the 
past week. 

Finished Iron and Steel.—There has been rather more 
doing in malleable iron, but — show no improve- 
ment, and the steel trade of Lanarkshire is in a very 
depressed condition, the current quotations for ship-plates 
being below 6/. per ton, which, with the present prices 
of pig iron and coal, cannot cover the cost of manufacture. 


The Scotch Steel Trades’ Wages Reduced 10 Per Cent. 
—A meeting of the Board of Conciliation and Arbitration 
for the manufactured steel trade of the West of Scotland 
was held a few days ago in the Central Hotel, Glasgow. 
Dr. Dyer, the chairman, presided, The claim made by 
the employers for a 10 per cent. reduction in wages was 
discussed. The representatives of the operatives retired for 
consultation, and on we onag eg the meeting they an- 
nounced that they agreed to the proposed reduction, to 
take effect from the 28th inst. 


Sulphate of Ammonia.—The total shipments of sulphate 
of ammonia up to the last day of reckoning stood at 3879 
tons, making the shipments for this year 43,404, being a 
decrease, compared with the ne period of last 
year, of 1340 tons. The market is still far from being active, 


sellers remaining firm at their recent prices, and business | 7, 


does not result. Last week’s shipments of sulphate at 
Leith amounted to 142 tons. 


New Steamship Contracts.—Messrs. D. and W. Hen- 
derson, Meadowside Shipyard, Glasgow, have taken a 
contract to build a new steamer for the Mediterranean 
service of the Anchor Line. The same firm will this 
month launch two new steamers for the Anchor 
Line, while the company have on the stocks a 
steamer of 8300 tons and 700 ft. in length, for 
its Transatlantic service. She will resemble the City 
of Rome in having three funnels. That vessel, it may be 
remembered, was built at Barrow Shipyard, and she has 
been working for the Anchor Line Company in the Glas- 
gow and New York service.—Messrs. Ramage and Fer- 
guson, Limited, Leith, have contracted to build a new 
steamer of 2400 tons deadweight for trading in the East; 
also a first-class steam yacht of 1310 tons, from desi 
by Messrs. Cox and King, of London.—A shales tte 
been closed by the Grangemouth and Greenock Dockyard 


Company to build for a Greek firm at their Greenock 


shipyard a steel vessel of 4000 tons. When the keel of 
this vessel is laid down every landing berth in the yard 
will be occupied. Messrs. Scott and 

supply the engines for the new steamer, 


., Greenock, will 





The settlement prices were: 533. 6d., 45s. 14d., | G 





The Working of Cowlairs Tunnel.—The North British 
Railway Company a few days ago experimented with a 
new arrangement for the working of their Cowlairs 
Tunnel, which sheuld result in the saving of considerable 
time as compared with the present method. An electric 
engine was put on in front of a train consisting of four car- 
riages, another train of seven carriages, and then another 
of ten carriages, and no difficulty was experienced in 
working each train up the incline in considerably less 
time than under the existing arrangements. It is claimed 
that this electric engine will work 700 tons up the heavy 
incline. Among the officials present at the trials were: Mr. 
a, superintendent of the line; Mr. Chalmers, 
assistant locomotive superintendent ; Inspector Davidson, 
of the Western District ; and Mr. Coulthart, of the low 
level station, Glasgow, who is at present acting for Mr. 
our. 


West of Scotland Iron and Steel Institute.—The closing 
meeting of the session of this Institute was held last 
Friday night, Mr. William Wylie, vice-president, in the 
chair, in the absence, through illness, of Mr. George 
Beard, president. The office-bearers were elected: Dr. 
William Jacks, iron merchant, president; Messrs, 
Ritchie and Jenkins, vice-presidents; Mr. W. Dixon, 
treasurer (re-elected); and several members of council, 
bringing up the number to twelve. An interesting dis- 
cussion took place on gas producers, @ propos of Mr. 
Alfred Wilson’s paper on the subject, read at a former 
meeting. The principal speaker was Mr. E. J. Doff, 
formerly of Glasgow, but now engineer to Messrs. 
runner, Mond, and Co. He attended all the way from 
near Liverpool in defence of his own gas producers. Mr. 
Wilson was present and replied. 


Institution of Engineers and Shipbuilders in Scotland. 
—Mr. William Foulis, M. Inst. C.E., who has been 
corporation - engineer for the past thirty years or so 

lasgow, has been formally elected president of the 
Institution of Engineers and Shipbuilders in Scotland. 
Messrs. Thomas Kennedy, of the Glenfield Works, Kil 
marnock, and Robert Thomas Moore, B.Sc., mining 
engineer, have been elected vice-presidents; and Mr. 
T. A. Arrol, Dr. Archibald Barr, M. Inst. C.E., William 
Brown, shipbuilder, Renfrew; Alexander Gracie, Fair- 
field Works; and James Rowan, marine engineer, have 
been appointed members of council. To Mr. A. B 
M‘Donald, M. Inst. C.E., city engineer, has been awarded 
a premium of books for his paper on ‘‘The Sewage 
System of Glasgow,” and Mr. David Cowan, late of 
arron Iron Works, has received a similar award for his 
paper on ‘ Administration of Workshops.” Subse- 
quently there were discussions on three papers, pre- 
viously read or held as read. That by Mr. William 
Melville, C.E., to the Glasgow and South-Western Rail- 
way Company, on “The Widening and Extension of 
St. Enoch Station,” was spoken to by Mr. C. P. Hogg, 
and Mr. A. 8S. Biggart spoke in very high terms of the 
copes, and of the-new features on construction intro- 

ucad. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Maxim.—The shareholders of this 
company met at Sheffield on Monday, and confirmed reso- 
lutions for the increase of the capital to 3,700,000/., by the 
issue of 200,000 new ordinary shares of 1/. each, to share- 
holders at 17. 10s. premium, in the proportion of one new 
share for every ten existing ordinary shares, the premium 
to be carried to the reserve fund. Colonel Vickers, who 
ey mentioned that the lowering of the Ramsden 

ock Lock at Barrow had been successfully accomplished, 
and that water was let in on Saturday. This entirely re- 
moved any difficulty, and for the future the largest vessels 
afloat could enter Barrow Dock. 


A Proposed Circular Tramway.—The granting by the 
of Trade of the West Riding Tramways Provisional 
Order (1901) brings an important project within the 
range of practicability. The proposal is to traverse a 
circular route, passing through the urban districts of 
Pontefract, Castleford, Whitwood, Normanton, and 
Featherstone, and the rural district of Pontefract. There 
are twenty different sections of tramways, representing a 
total length of 124 miles, and the estimated cost is 
120,0007._ An extension of seven or eight miles is con- 
templated next year. The promoters are the United 
rm ay Light Railway and Electrical Syndicate, 
imited. 


Iron and Steel.—It is the experience of many of the 
engineering establishments of the city that business is 
quieter than it was last year, and more is doing in the way 
of repairs than in constructing new machinery. Firms 
who have specialities in heavy engineers’ tools are fairly 
pay ag ac ba but their experience is not general. In 
the file trade there is a fairly well-sustained demand for 
all kinds of small tools, such as are principally produced by 

; but in larger files, the forging, grinding, and cut- 
ting of which are done by machinery, there is not so much 
doing, and the machine handsare not so fully employed 
as the hand-cutters. There is but little or no falling-off 
in the Government demand for shovels, picks, and other 
excavating and trenching tools, and as a result these 
branches of trade in Sheffield have kept up beyond any- 
os a would have been possible by the general 

emand. 


South Yorkshire Coal Trade.—The proposal of the 
Chancellor of the Exchequer to impose a tax of 1s. per 
ton on exported coal has already checked business at the 
ports, and shi ts are not sending forward 
orders. The South Yorkshire Coalowners’ Association, 
which represents an output of over 14 million tons of coal 








per annum, met at Sheffield on Tuesday, and passed 
resolutions strongly protesting against the proposed tax, 
and pointing out that it would inflict injury and dis- 
turbance on the industry altogether disproportionate to 
its amount, and would destroy the export trade of the dis- 
trict now carried on in keen competition with the coal- 
fields of America, the North of France, Belgium, West- 

halia, and Silesia, in ports to which those coalfields 

ave access. It was also stated that the effect of the tax, 
in limiting the quantity ee would be to deprive 
an English workman of a full day’s wage for every ton so 
prevented from being exported; and a tax which would 
inflict an injary to the coalowners by restriction of trade, 
and on the workmen by loss of wage, is both wrong in 
principle and unjust in its effect. The owners asked for 
the immediate withdrawal of the tax. Apart from the 
foreign trade, there is no change in business. Local 
manufacturing firms are taking good weights and railway 
ee are also taking full tonnages under their con. 
racts. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, the tone of the market 
was most cheerful, quotations had a decided upward ten- 
dency, and a large business was recorded. Buyersshowed 
more disposition to place orders than for a long time, and 
prospects for the future were regarded as fairly satisfactory. 
At the same time contracts were not made for delivery 
over a lengthy period, buyers, as a rule, hesitating to 
commit themselves beyond a couple, or three, months, 
No. 3 g.m.b. Cleveland pig iron was sold largely at 
453. 3d. for early f.o b. delivery, and that was the general 
market quotation, though several sellers were strongly 
inclined to advance the price. No. 4 foundry was 43s. 9d., 
grey forge 433. 61., mottled 433. 3d., and white 43s, 
A better account was given of the East Coast hematite 
> lage yg trade, the demand having become larger, and 

os. 1, 2, and 3 realised 55s. 6d. for early delivery, being 
an advance of 6d. on the quotation they have stood. at 
forsome time. No. 1 hematite sold at 563. 6d., and No. 4 
at 523. 6d. Spanish ore again moved up mainly owing 


-|to another rise in freights. Rubio was put at 165s. 


ex-ship Tees, but that was considered by buyers to be 
too high a figure. Freights Bilbao-Middlesbrough were 
fixed at 4s. 10}d. To-day the feature of the market 
was a smart rise of 11d. in Middlesbrough warrants, the 
closing price of which was 46s. 3d. cash buyers. The 
rise was due to the fact that warrants that did not exist 
were sold a little while ago, and now those who sold 
are buying warrants and rushing iron into store to meet 
their engagements. The advance caused makers’ iron to 
go up, and, in fact, by the close it was difficult to find 
sellers of No 3 Cleveland pig under 46s., while foundry 
No. 4 was raised to 443., grey forge 43s 9d., mottled 
oe 04, = white 433. 3d. Est Coast hematite pig was 
unaltered. 


Manufactured Iron and Steel.—In one or two branches 
of the manufactured iron and steel trades there are more in- 
quiries, but in others there is great quietness. Railmakers 
have recently booked fair orders, and they are firmer in their 
quotations than they have been. Heavy steel rails are 
5/. 53. net. Cast-iron chairs are down to 3/, 103.; and 

uddled bars can be got at 4/, 53.—both net at works. 
ommon iron bars have been reduced to 6/. 10s.; best 
bars to 7/.; and steel hoops to 7/.—all less 24 per cent. 
Prices for shipbuilding material show no alteration. Iron 
ship-plates are fully 67. 103.; and iron ship-angles, steel 
——- and steel angles are 6/.—less the usual 
iscount, 


Water-Tube Boilers.—Mr. R. J. Worth, of Stockton-on- 
Tees, at Monday’s meeting of the Cleveland Institute of 
Engineers, held at Middlesbrough, read a paper on 
‘* Water-Tube Boilers in the British and other Navies.” 
He pointed out that the course adopted by the Admiralty 
in boilering the Navy was expensive in first cost, and 
dangerous and uneconomical in working. The results 
of the use of boilers referred to had nm so alarm- 
ing, that it was the duty of every engineer in the 
country to do his best to stop the immense waste 
of money now going on, and to secure the adop- 
tion of a more efficient type of steam generator. It 
was & question of such supreme importance that it was 
not too much to say that it involved Britain’s very 
existence asa nation. He compared the British system 
of working boilers with the Chinese, and said in one of 
the latter’s cruisers, fitted with Yarrow boilers, four 
trained firemen and four shipyard labourers were able to 
fire 700 horse-power for nine hours. 


Coal and Coke.—Coal, as might be expected, is very 
unsettled, and it is difficult to fix quotations. Coke con- 
tinues in very good request, and medium blast-furnace 
kinds have risen to 14s. 6d. delivered here. 





Western Union TrLecrapHic Copg.—We have re- 
ceived a small type edition of the Western Union Tele- 
graphic Code, published at 11, Thavies Inn, Holborn- 
circus, E.C. The firat portion contains 78,223 code 
words, arranged under headings, beginning with ‘‘ Aban- 
don,” and ending with “Zinc.” Then follow 30 pages 
of code words relating to wheat, 24 pages to money, 
30 pages to bonds, stocks, and securities, and others to 
railways, steamshi measures, percentages, telegrams, 
tates, ports, numbers, dimensions, lumber, and many 
other items. The volume is most comprehensive and 
wonderfully handy, being within the capacity of a good- 
sized pocket, 
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NOTES FROM THE SOUTH-WEST. 


Cnt steam coal trade has yen —_ —_ 
by the tax of 1s. per ton upon exported coal, pro) 

she Chancellor of the Exchequer. The ie sane ome 
has made 16s. 9d. to 17s. 3d. per ton, while secondary 
qualities have brought 15s. 6d. to 163. 3d. per ton. House 
coal has not been selling well ; No. 3 Rhondda large has 
made 15s. to 15s. 6d. per ton. Coke has shown scarcely 
any change ; foundry qualities have made 16s. 6d, to 18s. 
per ton. As regards iron ore, Rubio has been quoted 
at 14s. to 14s. 6d. per ton, and Tafna at 15s. to 153. 6d. 
per ton. 

More Welsh Coal.—Mr. T. Morgan, of the Ystrad 
Mynach colliery, has opened a level near the site of the 
old Hengoed colliery. A seam of house coal of good 
quality has been found ; the seam is 3 ft. 3in. in thickness. 

Welsh Coal for Ireland.—The Great Southern and 
Western Railway Company (Ireland) has placed a con- 
tract for 120.000 tons of Monmouthshire colliery screened 
coal with the Ebbw Vale Steel, Coal, and Iron Com- 
pany, Limited. The coal, which is to be delivered in 
the course of twelve months, is to be shipped at New- 
port ; the contract pric2 is stated to be about 12s. 6d. 
per ton free on board. 

The Swansea Valley.—The steel trade has shown some 
increase of activity. The prodaction of tinplates has 
been scarcaly so large ; the whole of the tinplate mills at 
the Upper Forest and Worcester works are, however, in 
full activity. 

Swansea Sewerage.—The Swansea Borough Council has 


adopted the principle of the Brynmill outfall sewer ap- | p 


proved by the Local Government Board, with the addi- 
tion of the septic tank system. The adopted scheme 
will deal with the sewage of a population estimated at 
6500 living in 1037 houses, with an area of 270 acres in 
the western and north-western part of Swansea, and 
extending eastwards as far as Uplands-terrace and 
Rhyddings Park-road. It will discharge by a sewer start- 
ing at the bottom of Brynmill-road and running thence 
seaward into the bay for a distance of nearly a mile in a 
south south-easterly direction. 


Vale of Glamorgan Railway.—A prolonged dispute 
between Messrs. Pethick Brothers, contractors, of Ply- 
mouth, and the Vale of Glamorgan Railway ney 
has at last been adjusted, the arbitrator (Sir J. W. 
Szlumper) having made his award. The contracts and 
additions amounted to 400,000. The arbitrator has 
awarded Messrs. Pethick Brothers about 30,0007. in set- 
tlement of their claims. 

Barry.—A_ special meeting of the Barry Chamber of 
Trade was held on Thursday evening, the 18th inst., for the 
purpose of considering a new dry dock scheme for Barry. 
It was decided by a large majority to support the scheme. 








Our Coat ABRoap.—Special interest attaches just now 
to the progress of our coal exports. The House of Com- 
mons has imposed an export duty of 1s. per ton upon 
all coal leaving the United Kingdom. It is noticeable 
that the high prices ruling for coal are beginning to tell 
somewhat upon shipments, the exports for March only 
amounting to 3,341,843 tons, as compared with 3,853,549 
tons in March, 1900, and 3,462,405 tons in March, 1899. 
The expression ‘‘coal,” it should be observed, must 
taken to include coke, cinders, and patent fuel. The 
decline in the shipments of March, as compared with 
March, 1900, will be seen to have been very considerable. 
The deliveries made during March to France fell to 
721,456 tons, as compared with 899,475 tons in March, 
1900, and 687,173 tons in March, 1899. The shipments 
to Italy also receded to 464,867 tons, as ——— with 
519,577 tons, and 499,027 tons Stee he aggre- 
gate shipments of coal from the United Kingdom in the 
three months ending March 31 this year were 9,320,051 
tons, as <n with 10,274,745 tons in the first quarter 
of 1900, and 9,691,596 tons in the first quarter of 1899. 
In these totals the shipments to the following countries 
figured for upwards of 500,000 tons each : 








Country. 1899. 1900. 
tons | tons tons 
Sweden and Norway 792,862 | 773,169 579,393 
Germany .... | 884,974 | 1,101,470 912,521 
France | 1,815,813 | 2,200,061  2,924,7c0 
Spain .. 661,301 | R 765,051 
Italy .. 1,488,503 | 1,362,852 | 1,357,727 
Egypt.. 616,547 670, 132 621,144 


The shipments made to Denmark in the first-quarter of 
this year showed a moderate increase, and the same may 
be said of the shipments to Brazil; those to Turkey 
remained about stationary, while there was an appreci- 
able decline in the shipments to Russia, Holland, Portugal, 
Gibraltar, Malta, and British India. The quantity of 
coal shipped in March for the use of steamers engaged in 
foreign trade was 1,061,829 tons, as compared with 
1,028, 467 tons in March, 1900, and 932,500 tons in March, 
1899 ; the aggregate shipments in the first three months 
of this year were 3,014,521 tons, as compared with 
2,839,410 tons, and 2,867,304 tons respectively. It follows 
that in the first three months of this year coal left our shores 
to the final extent of 12,334,573 tons ; the shipments pro- 
ceeding at the rate of 49,338,292 tons per annum. The 
corresponding final aggregate shipments in the first 
quarter of 1900 were 13,114,155 tons, or at the rate of 
52,456,620 tons per annum. Shipments will probably 


continue to show a reduction during the remainder of the 
year, in consequence of the high prices still ruling ; while 
the new export duty of 1s. per ton may also have some 
effect upon foreign consumption, 





MISCELLANEA. 


THE monthly approximate traffic return of the Man- 
chester Ship Canal for March shows that the receipts were 
23,537/., against 25,4237. in March, 1900. 


It is stated that an important plant is being put down 
in the Paris suburbs exclusively for the pur, of obtaining 
hydrogen and oxygen by electrolysis. The production 
should find a ready sale in Paris. 


We notice that a number of appointments at the new 
National Physical Laboratory are now open. Of these, 
one is that of superintendent of the Engineering Depart- 
ment, the others being assistantships in the Department 
of Physics. 


The traffic receipts for the week ending April 14 on 
thirty-three of the —— lines of the United King- 
dom amounted to 1,740, 458/., which was earned on 20, 4253 
miles, For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,877,482/., with 19,869} 
miles open. There was thus a decrease of 137,024/. in the 
receipts, and an increase of 5564 in the mileage. 


At the instance of the Bremer Schiffbaugesellschaft 
Vulcan, a oe syndicate has been formed at 
Antwerp for the purpose of building a large shipyard in 
the latter town. An area of 67 acres, on the border 
of the Scheldt, has been purchased for a sum of 3,500,000 
francs, and the buildings and plant are calculated to cost 
another 6,000,000 francs. The number of hands to be 
employed has, in the meantime, been fixed at 600. Ki 
Leopold is indirectly interested in the undertaking, which 
is being supported by large firms in Antwerp, Brussels, 
remen, and Hamburg. 


In ordinary brazing with borax the efflorescence of the 
flux is often troublesome by displacing the latter, and even 
the spelter. Toavoid this, Messrs. H. Bertram and Co., of 
28, Queen-street, E C., are introducing a flux free from 
this objection, and which has also the advantage that the 
surfaces require less careful cleaning than is necessary 
with borax. The flux in question is a mixture of boric 
acid and sodium carbonate. It can be applied either wet 
or dry. The carbonate is, of course, a powerful deter- 
gent, destroying grease. As the temperature is raised 
the two salts combine to form anhydrous sodium borate, 
which is the flux proper. It is claimed that with this 
flux brazing can be easily done by a novice. 


An addition that will be of considerable technical and 
popular interest is to be made to the forthcoming Naval 
and Military Exhibition at the Crystal Palace. There 
will be a section devoted to inventions, patents, and 
designs connected more or less with naval and military 
matters, and which will show the progress we have made 
since the days of the 1851 Exhibition. This should be 
interesting alike to inventors and the general public. 
Inventors can get particulars of free spaces from the 
technical adviser and manager of the inventions, patents 
and designs section, Mr. Henry C. Braun, of the firm 
s — Braun and Co., 236 to 238, Pentonville-road, 

ondon. 


The coal mines in Japan now yield some 4,000,000 tons 
annually, of which more than three-fourths hail from the 
mines at the island of Kiu-siu. In the year 1899 the 
exports of coal from Japan amounted to 2,500,000 tons, 
the rest being consumed at home for railways, steamers, 
and factories. Private individuals hardly use coal at all 
in Japan. From the harbours of Kiu-siu the exports 
during 1899 were about double what they had been 
four years previously. Most of the coals go to China 
and Hong Kong, the figures for 1899 being respec- 
tively 949,000 tons and 660,000 tons. To India and the 
Straits Settlements were exported 300,000 tons, coals also 
being sent to the United States, Siberia, the Philippine 
Islands, and Tonkin. 


Though Canada is now responsible for 40 per cent. of 
the total nickel output of the entire world, the metal is 
not yet reduced from its ores in the Dominion, bein 
—, exported in the state of matte to the Uni 

tates. The Sudbury ores contain about 3 per cent. of 
nickel, about the same amount of copper, and 
quantities of sulphur and iron. The ore is roasted in 
heaps, a process requiring six weeks to three months for 
completion, and the sulphur is thus reduced from 30 to 
about 7 per cent. The roasted ore is then broken and 
further treated in a blast-furnace, which yields a matte 
containing nearly 40 per eent. of nickel. This is the 
condition in which it is exported at present; but the 
Canadian Copper Company and the Mond Nickel Com- 

ny have both in hand works which are expected to 
urnish a matte containing 80 or 40 per cent. of nickel. 


The British Consul at Baltimore mentions in his last 
report that the Baltimore and Ohio Railway Company 
has lately entered into negotiations for the erection of an 
enormous electric storage battery for the traction of 
trains through the tunnel at Baltimore. The building in 
which the battery is to be placed will be 145 ft. long and 
about 45 ft. wide. The tanks are to be of hard wood, 
and will number 320. Each will contain ten negative and 
twenty positive plates, and when the battery is in opera- 
tion it will be capable of supplying energy at the rate of 
1200 horse-power. A special third-rail system is being 
used. Itis the invention of Mr. MacLeod Murphy, of 
New York, and is called sectional to distinguish it from 
the old continuous third-rail system. The current is con- 
fined to the section or sections of the conductor-rail 
in immediate use. This is the section immediately 
beneath the motor, those behind and in advance being 
dead. 


It is curious how history repeats itself. Road sur- 
veyors have of late been more than suspected of layin 





down stone, not for the purpose of improving a mice 4 





bat with the object of obstructing cycles and motor cars. 
In acting thus they are merely repeating the tactics of 
their predecessors 70 years ago, as is shown by certain 
letters written in 1831, and quoted by Sir Frederick 
Bramwell in the Times. At that date the Gurney steam 
carriages were proving highly successful, but though 
a House of Commons Committee repo the car- 
riages were safe, and were not nuisances to the general 
public, their presence on the road was strongly resented by 
the squirearc Y and pending the legislation which ulti- 
mately killed Mr. Gurney’s enterprise, other means were 
resorted to banish the so-called abominations from the 
highways. In the first place, the tolls demanded were five 
to thirteen times as greatas for ordinary carriages, though 
it was proved that the latter were more destructive to the 
roads ; and er the attempt was made to render the 
roads impassible by means o —— placed road 
metal. Thus, in one case mentioned, broken stone had 
— piled on the Gloucester-Cheltenham road to a depth 
of 18 in. 

To the Roslyn Tramway Company of Dunedin belongs 
the honour of being the firat to introduce cable tramways 
in the Australasian Colonies. This was twenty years ago ; 
and ib is somewhat curious to note that the same com- 
pany has just enhanced its reputation for enterprise by 

eing the first to introduce an electric tramway into New 

Zealand. The line commenced running for public ser- 
vice last October, and was formally opened last Dacem- 
ber 4. The overhead trolley system has been adopted, 
and the whole of the work in connection with the track, 
cars, and power-station equipment has been carried out 
by the British Westinghouse Company. Ib is interesting 
to note the effect of the conversion of the lines on the 
traffic returns. It was found that during the first five 
weeks of electric operation an increase of 96 per cent, 
over the last five weeks’ traffic on the old system was 
shown. As showing the popularity of the electric tram- 
ways, and the boom which is likely to ensue now the ball 
is set rolling, it might be mentioned that the Dunedin 
City Council have resolved to buy up the local tramway 
companies’ undertakings, and equip them throughout 
with electric power transmitted from some waterfalls 
distant about 12 miles from the city. A preliminary sum 
of 250,000/. is to be borrowed for this purpose. 


A very peculiar system of electric traction, the inven- 
tion of two young one electricians, is now being tested 
at the works of M. Jules Dulait. In this system the line 
itself is practically the stator of a gigantic three-phase 
motor, whilst the moving car is fitted up as the rotor of 
the motor. In short, if the stator of a three-phase motor 
was opened out straight it would represent the track 
on the new system, whilst a section of rotor would 
represent the moving car. The three-phase currents 
in the line form a travelling magnetic field. At the 
same time currents are induced in the windings carried 
on the car, just as they would be in the windings 
of a rotor, and the attraction between these currents 
and the travelling magnetic field provides the neces- 
sary tractive force. It will be seen that, as no current 
enters the car from the line, no form of trolley is needed, 
and in no portion of the system save in the generating 
stations themselves is there moving machinery. The 
inventors expect to obtain good results in working high- 
speed traffic, but admit that it is quite unsuitable for 
trains running at speeds of 20 miles an hour or so. It 
is obvious that before making their system a commercial 
success, the inventors will haye to solve many mechanical 
and electrical problems. 

Mr. S. M. Vauclain, of the Baldwin Locomotive 
Works, who was the originator of a now well-known 
type of four-cylinder compound locomotive, has recently 
contributed to the New England Railroad Club a paper 
dealing with the locomotive of the future. Mr. Vauclain 
considers that before long the water-tube boiler will have 
to be tried, as the limits of the present type of boiler will 
soon be reached. The use of the compound system 
may delay the change by diminishing the demand 
for steam, but ultimately he looks forward to a 
time when triple and — expansion engines and 
water-tube boilers will. become general. For heavy 
freight haulage, double bogie eugines, two or three times 
as powerful as those now in use, may be adopted ; though, 
at the same time, he throws out the suggestion that it is 
not impossible that such articles as coal and wheat may 
be transported through obi lines, somewhat as oil is 
now, or a3 wheat moved in the Duckham pneumatic 
wheat conveyor. Referring to existing mene he 
mentioned that careful trials of the Vanderbilt loco- 
motive had shown a fuel economy of 10 per cent., as 
compared with engines of the usual construction. The 
peculiarity of the Vanderbilt engine lies in its firebox, 
which is in the form of a large corrugated flue needing no 
staying. The width of grate is 4 ft. 6 in., which permits 
of a comparatively short box, and therefore one in which 
the fire is easily kept in good condition. This in itself 
leads to an economy of fuel, but, over and above this, it is 
found that the water surfaces of the box keep compara- 
tively free from scale, whilst the crown sheet of an ordinary 
firebox soon becomes thickly coated. 





JAPANESE MANvuractTuREs.—The development of manu- 
facturing industries in Japan during 1900 was very 
marked, in spite of =! taxes imposed for naval and 
military purposes. In January, 1900, there were 7366 
factories in Po of which 2968 were worked by machi- 
nery and by manual labour. Only 700 of these 
however, were of importance, the remainder being sm 
workshops. A total of 414,000 workmen was onepent 
in the factories—274,000 in those worked by machinery, 
and 140,000 in those worked by manual labour. Japan 
now consumes over 2,000,000 tons of coal annually for 
industrial purposes. 
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ENGINEERING. 


FRIDAY, APRIL 26, 1901. 

















THE CORPUSCULAR HYPOTHESIS. 

THE lecture on cathode ray phenomena, de- 
livered at the Royal Institution last Friday, by 
Professor J. J. Thomson, served to bring before 
a more or less popular audience the results of a 
researches which promise to 
inaugurate a new erain physics. The work carried 
out under Professor Thomson’s direction at the 
Cavendish laboratory has gone far to undermine 
the belief in the immutability of the atom, which 
z| resulted from the chemical and physical researches 
of the first three-quarters of the last century. Infact, 
though by chemical means it still seems impossible to 
break up an atom, it would appear that these units 


6 | prove less resisting to electrical forces, and that the 
7| cathode rays, together with the 


eculiar emana- 
tions from uranium, polonium, and radium, consist 
of particles of matter having but ;,,, the mass 
It is, therefore, by 
no means improbable that the ordinary atoms of 
9 | all elements are really little constellations of these 
-|smaller particles, which have been named cor- 
puscles. What these corpuscles themselves are, is 
still a moot point. Some physicists believe they are 
not matter in any ordinary acceptation of the term, 
but are, so to speak, merely disembodied charges of 
electricity. So far as experience has hitherto gone, 
electric charges are known only as united to matter, 
but Dr. Johnstone Stoney and Dr. Larmor have both 
speculated on the properties of such charges if iso- 
lated, which by the former have been named elec- 
trons. Such a charge would possess inertia, even 


;|Such charges. 





though attached to no matter ; and, in fact, the in- 
crease in the inertia of a body due to electrification 
has been calculated by both Professor Thomson 
and by Mr. Oliver Heaviside. The conception has, 
accordingly, being advanced that all inertia is elec- 
trical, and that matter, as we know it, is built up 
of interlocked positive and negative electrons. If in 
any mass of matter it were possible to separate 
these electrons, the matter would disappear, and 
there would remain merely two enormous charges 
of electricity. This theory as to electrons is, how- 
ever, at present very insufficiently supported by 
evidence ; and, so far as Professor , secon 4 
experiments have yet gone, they negative the idea 
that mass is purely electrical, though the matter 
cannot at present be considered as definitely settled. 

Leaving aside this aspect of the problem for the 
moment, it will be of interest to consider the 
ingenious manner in which the nature of the 
cathode rays has been established. The peculiar 
discharge from the negative electrode of a vacuum 
tube was investigated many years ago by Hittorf 
and by Sir William Crookes, who arrived at the 
conclusion that they were streams of charged par- 
ticles, and. discovered many of their more im- 
portant properties. Later on, Leonard showed that 
the radiation could through many solid media, 
and established the fact that the same mass was 
needed to stop the flying particles, whatever its 
nature. Thus, a thin layer of a dense metal might 
be replaced by a proportionately greater thickness 
of a lighter one, or by a still greater thickness 
of a liquid or gas; the thickness needed being 
always inversely proportional to the density. 

For many years it had been known that in elec- 
trolysis the current was conveyed between the elec- 
trodes by a stream of ions, which in many cases 
were atoms. Faraday had showed that all uni- 
valent atoms conveyed equal charges of electricity, 
whilst a divalent atom might convey two such 
charges, trivalent three, tetravalent ones four 
This unit charge is about 10-” 
coulombs, and being the smallest quantity of elec- 
tricity of which we have any cognisance, has been 
called an atom of electricity, and corresponds to 
Dr. Johnstone Stoney’s electron. The amount 
of electricity carried in electrolysis by an ion 
being known, it became of interest to make a 
similar investigation in the case of the cathode 
rays, and this is what Professor Thomson has 
succeeded in doing. The amount of matter 
transported in this phenomenon is so small that 
it was impracticable to follow a direct method of 
measuring the total electricity transported and the 
quantity of matter conveying it. The difficulty 
was, however, turned in an ingenious way. The 
particles being highly charged are deflected if they 
are made to pass through an electrostatic tield. At 
the outset there was a difficulty in demonstrating 
this, since the radiation has the property of render- 
Bee conductive any gas china which it passes. 

rating in sufficiently rare media, however, 
tile ifficulty was surmounted. Secondly, a moving 
charge being equivalent to an electric current, the 
particles are also deflected when they are passed 
through a magnetic field. The experiment was 
arranged so that the two deflecting forces exactly 
balanced each other, leaving the path of ray undis- 
turbed. In these conditions it can be shown that 
the velocity of the particles is 


H 
where F is the strength of the electrostatic and H 
the strength of the magnetic field. The velocity 
thus determined proved remarkably high, being in 
cases as much as 5}, that of light. 

Having determined this velocity, it was possible 
to determine the ratio of the mass of the particle 
to the charge it carried by observing the deflec- 
tion of the rays when passing through a magnetic 
field, since Professor Stokes had shown that in 
these circumstances the curvature of the path would 
be given by the equation 


mv 


eH 
when m is the mass of the particle and e the charge 
carried. On making the experiment, it was found 
that if the flying particles were atoms, they carried 
1000 times as large a charge as in ordinary electro- 
lysis. The question then arose, Were the particles 
atoms? Or was not the charge the same as in 
electrolysis, whilst the particle was only yqy5 times 
the mass of the atom? The question was not an 
easy one to answer, but by a stroke of genius, Pro- 


= radius of curvature, 
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fessor Thomson succeeded in counting the number 
of particles needed to carry a given charge, and 
discovered that the individual charge was the same 
as in electrolysis, and hence that the particles 
carrying them were only ;g5q the size of the 
hydrogen atom. 

The key to the solution of the question was 
found in an observation made many years ago by 
Mr. Aitken to the effect that no condensation took 
place in super-saturated air unless dust were present. 
In fact, theory shows that itis impossible for a rain 
drop to exist below a certain diameter. Hence, unless 
there is some nucleus on which it can condense, it 
cannot commence to come into existence. Mr. Wilson 
next proved at the Cavendish laboratory that dust 
could be replaced by the cathode particles, and in 
this fact Professor Thomson perceived his way to 
estimating the number of these conveying a known 
charge. The rays were passed through saturated 
air, which was then suddenly cooled by expansion, 
thus rendering it supersaturated. The amount of 
supersaturation could be calculated, and hence the 
weight of moisture which could be condensed. 
The cloud formed consisted of minute droplets, and 
from the rate of fall of these, the diameter of each 
drop and its consequent mass could be determined. 
Dividing the total weight of the cloud by that of 
the individual droplet, the number of drops was 
obtained, and hence ultimately the number of cor- 
puscles which acted as nuclei of condensation. As 
already stated, the final result was, that though the 
charge conveyed was the same as in electrolysis, 
the particle conveying the charge was only ,,55 
the weight of a hydrogen atom. 

It appears, moreover, that these corpuscles are 
emitted not only from electrified bodies, but also 
from certain metals when exposed to violet light, 
and from all metals when sufficiently heated. 
Other metals, again, such as radium, emit them 
spontaneously, and Professor Curie has now ob- 
tained specimens of this metal, giving a discharge 
— of penetrating 4 millimetres of glass. The 
velocity of the corpuscles is, however, much less in 
these forms of radiation than it is in the case of the 
cathode rays. The corpuscles are always negatively 
electrified. So far, positively electrified particles 
appear to be never sensibly smaller than the atom. 

he final outcome of these researches lies in the 
womb of the future, but as the atomic hypothesis 
has ultimately led to the many amenities of life 
dependent on industrial chemistry, we have no 
doubt that this corpuscular hypothesis will in its 
turn contribute to the well-being of humanity. 
In fact, these cathode rays, on impinging on a 
dense metal, give rise to the X rays which have 
already proved of such service in surgery. Mr. 
Cengieell Salakon has further shown that by turn- 
ing the discharge on to a suitable target, a capital 
light is produced at a very small expenditure of 
energy, and has suggested the possibility that this 
fact may ultimately prove of industrial importance. 
These charged corpuscles appear also to be respon- 
sible for the Zeeman effect. When the spectral 
line of a body heated in a very strong magnetic 
field is examined by sufficiently powerful apparatus 
it appears broadened, and ultimately doubled, 
tripled, or quadrupled. Faraday suspected that 
something of this character should obtain and 
sought for it, but the apparatus available was not 
then sufficiently powerful. It is possible to calcu- 
late from the measured widening of the line and its 
known normal periodicity the ratio of the electric 
charge tothe matter carryingit, and this is againfound 
to be a thousand times as great as in electrolysis. 

The puzzle of the universe will, no doubt, only 
be moved back one step further by Professor 
Thomson’s discoveries, and we shall doubtless be 
as far as ever from the dream of the materialists 
of the middle portion of the past century, who 
looked to an explanation of the Cosmos on purely 
mechanical lines. 





BURMA RAILWAY PROJECTS. 

Txat we shall ultimately see the establishment 
of railway communication with the western pro- 
vinces of China by way of Burma may be accepted 
as certain, but it is to be observed that opinions as 
to the trade possibilities of Yunnan and the con- 
tiguous provinces are by no means so sanguine as 
they were a few years ago, and probably as 
a consequence of this we hear less than we 
used to do about the extension of the railway 
from Mandalay beyond the Salween River into 





Chinese territory with an objective point on the! 


Yangtse Kiang, whence steam communication with 
Shanghai is already possible. The scheme is un- 
doubtedly a fine one, and in spite of the sceptic, 
one may be permitted to believe that the benefits 
derivable therefrom would be considerable. There 
is very little prospect of any serious attempt to 
carry it out for years to come, because of the diffi- 
culties, constructional and otherwise, in the way. 
Sir Auckland Colvin stated at the last meeting of 
the Burma Railways Company that ‘‘ until the 
prospects of an extension into China are more 
advanced than they are at present, or the require- 
ments of traffic otherwise justify the outlay, there 
is no commercial advantage to be gained by pro- 
ceeding further.” Surveys have shown that the 
construction of the line from Lashio to the ferry on 
the Salween would be enozmously expensive ; and 
it is certain that the traffic on this section would be 
very small. So the Mandalay-Kunlon line, which 
the enthusiasts regard as of the highest importance 
as the first step towards the establishment of rail- 
way communication with Western China, will not 
for the present go beyond Lashio, 175 miles from 
Mandalay, and energies will be devoted to in- 
ternal undertakings of promise. There need be no 
regret for the construction of the line to Lashio, 
because it passes in places through districts 
where rice is extensively grown, and will in all 
likelihood pay well. Among the projects in con- 
templation there are several which should be built 
if the development of Burma is to proceed. The 
Sagain-Alon and the Meiktila-Myingyan, short but 
very useful lines, are under construction already. 
The Allahabad Pioneer instances the project for 
giving communication with the Southern Shan 
States, the survey of which has recently been sanc- 
tioned. Also the Prome-Minbu-Meiktila, the 
Bassein-Tharrawaddy, and the Pegu-Sittang-Moul- 
mein lines; while in the far north there remains 
the linking-up of the Burma and Assam systems by 
a line from Mogaung to Dihing Bridge, south of 
Makum. The necessity of bridging the Irrawaddy 
at Sagaing, so as to give an unbroken run from 
Rangoon, through Mandalay, to Myitkhina, north 
of Bhamo, has also been recognised by the lessees 
of the State-built railways. The Khusalgarh- 
Kohat-Thall Railway, which is now being taken in 
hand, is the second of the 2 ft. 6 in. strate- 
gical lines that are being built upon the 
north-west frontier. The first of these, the 
Nowshera-Dargai line, was open for traffic on 
January 1, and trains are now running regularly 
upon it. Its successful construction at compara- 
tively small cost, is said to have ‘‘confirmed the 
Government of India in their idea of employing 
this gauge along the border wherever the necessity 
for improved communications exists.” The line, 
which is being built from the right bank of the 
Indus, at a point opposite to the terminal station 
of the broad gauge at Khusalgarh, is to be divided 
into two principal sections for construction pur- 
poses, namely, the Khusalgarh-Kohat section, 32.7 
miles, and the Kohat-Thall section, 58.12 miles, 
the whole length of line being thus about 91 miles. 
The Public Works Department will have charge of 
the work up to Kohat, while onwards to Thall the 
military authorities will be responsible for con- 
struction. The cost is estimated at only 42,000rupees 
per mile, or 38 lakhs in all. The section from Khasal- 
garh to Kohat will be ona 5 ft. 6 in. alignment, with 
bridges and culverts to match, though, as we have 
stated, the gauge adopted is the 2 ft. 6 in.on which the 
rails will be first of all laid. The reason for making 
the alignment on the broad gauge is that in all 
probability the Indus will be eventually spanned by 
a bridge, and in that case it will be desirable to 
make Kohat itself the terminus of the existing 
branch line from Golra Junction. Pending the con- 
struction of the bridge, which has not yet been 
sanctioned, communication is to be established 
across the Indus by an aerial bridge or cableway, 
such as have been found to work successfully in 
America. Steel cables will be stretched from bank 
to bank for up and down traftic respectively. Cargo 
nets made of steel wire, each capable of holding 
5 tons, will be employed for the transit of goods. 
The net is spread open on a platform, the goods are 
placed upon its meshes, and then it is slung up, a 
ring at the mouth serving to close it. The net is 
suspended from a “carrier” with grooved wheels, 
which fit the cable, and it is hauled across and de- 
posited on a receiving platform. Several thousand 
yards of steel cable bse been ordered, and aerial 
bridges will be erected temporarily at points on the 
line where deep nullahs have to be crossed. 


COPPER PRODUCTION. 


UNMISTAKABLE evidence of the influence of the 
copper combine is shown in the statistics of supplies 
for last year, which Messrs. Henry R. Merton and 
Co. have issued this week. The smaller producers 
did their best to take advantage of the splendid 
opportunity afforded by the high prices. Thus, we 
find Australasia contributing 23,000 tons, as com- 
pared with 20,750 tons in 1899, and 18,000 tons in 
1898 ; Canada, 8500 tons, against 6730 tons in the 
preceding year; Peru, 8220 tons, against 5165 
tons; Mexico, 22,050 tons, against 19,335 tons. 
But the figures for all the leading producers, and 
also for some of the smaller ones, which are under 
the control of houses like the Rothschilds, betray 
a clear intention not to force the output, from 
recognition of the fact that the best way to keep 
the market up is to starve the market. The 
American yield proves to be 268,787 tons, which is 
very near to the earlier forecasts of ‘‘ about 
270,000 tons,” and which compares with 262,206 
tons for 1899. The Rio Tinto, Tharsis, Mason 
and Barry, and other mines of Spain and Portugal 
rank for 52,872 tons, against 52,168 tons ; Japan is 
third (a fact not generally recognised) with 27,840 
tons, against 28,310 tons; Chili reports 25,700 
tons, against 25,000 tons ; Germany, 20,410 tons, 
against 23,460 tons, the better part of the decrease 
of 3050 tons occurring in the Mansfield district ; 
Russia, 8000 tons (estimated), against 7210 tons; 
and so forth. Altogether the quantity of copper 
brought forward last year from the known mines of 
the world was 486,084 tons, as compared with 
472,244 tons in the previous twelve months, 
429,626 tons in 1898, 334,565 tons in 1895, and 
269,455 tons in 1890. On the one year we have an 
increase of 13,840 tons; and while there is no 
reason to quarrel with the progress made in the 
last ten years, it must be manifest that the response 
to the big rise in the last two years has been quite 
inadequate. For 1898, as compared with its pre- 
decessor, the increase was 30,000 tons ; for 1896 
the increase on 1895 was 40,000 tons. In those 
years copper ranged between 411. and 491. per ton, 
and it was found necessary to rush production, 
in order to pay dividends to fretful shareholders. 
Now there is no such necessity, and it is 
possible to secure more profit by turning out less 
metal. There has been no definite agreement be- 
tween the Amalgamated Copper Company and the 
other producers; these others have helped nega- 
tively, and have secured all the profit that could 
have been obtainable under a hard-and-fast arrange- 
ment. In the last four weeks the American com- 
bine has been active again. It will be remembered 
that when that concern was founded we were given 
to understand that it represented only the nucleus 
of a consolidation which should ultimately include 
every producer of consequence in the world. First 
of all it was necessary to bring into line the Calumet 
and Hecla and other independent mines of the Lake 
Superior region, as well as the Heinze interests in 
Montana, and the scattered but increasingly im- 
portant interests of Arizona. Were aclose alliance 
of all the producers of the three great districts to 
be formed, the American combine would be in 
almost perfect control of the price of copper. 
It would handle about 230,000 tons a year, 
leaving only about 40,000 tons for the inde- 
pendent but still sympathetic producers ; and 
with this, and the ‘‘ beneficent neutrality” of 
European miners, it would put the prices to any 
figure it might choose. We gather that the Trust 
will not be greedy, but will be satisfied if 
copper keeps about 701. per ton. The spread 
of telegraphs and telephones has so increased the 
demand in recent years that requirements for other 
purposes will need to fall away very materially to 
neutralise this advance, and this is, of course, a 
fact of significance in keeping up the quotation. 
It is claimed, too, that the 70l. basis does not 
exercise any injurious effect on the miscellaneous 
consumption of copper, a point with which we 
by no means agree. But the Trust will stick 
toit all the same, and it is at this moment in course 
of strengthening its hold upon the market. It was 
stated the other day that negotiations for the 
fusion of all the important American interests 
were in progress, and that the European, Austra- 
lasian, and other companies were to be included. 
We decline to credit this last, but it is true 
that the Boston and Montana and Butte and 
Boston mines have been approached, and that 





their stockholders are pleased with the terms 
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offered. In all probability others are being dealt 
with ina quiet way; but with these two the Trust 
will make a good start in its process of gradual 
absorption. The most significant implication is 
that the Heinze interests of Butte have been con- 
ciliated. ‘There has been war to the knife hitherto 
between Mr. Heinze and the Amalgamated, and 
lawsuits have been pending which threatened to 
involve half the mines of Montana, including the 
two now being acquired. Consumption in the 
United States at the present time is on a large 
scale, and some good authorities look for an early 
advance in American quotations for this reason. 
Messrs. James Lewis and Son write in their mid- 
monthly report: ‘‘ Lake copper is still quoted in 
New York at 17 cents per pound, and American 
electrolytic at 16.35 cents; and. with a very large 
consumption and sales for delivery far into the year, 
the competition of European consumers—who must 
be very short of stock, having received 22,000 tons 
less of American copper to date this year than during 
the same period last year—will probably lead to an 
advance on these prices ere long.” And quotations 
in England will naturally be affected. The produc- 
tion in America during the first three months of 
this year was 67,163 tons, against 65,193 tons last 
year, and 60,441 tons in the first quarter of 1889. 
Exports, however, were only 25,274 tons for the 
quarter, as compared with 46,932 tons in 1900 ; 
and the apparent domestic consumption has been 
48,451 tons, as compared with 25,742 tons. In 
England, on the other hand, the consumption for 
the three months was only 14,610 tons, compared 
with 20,210 tons. France reports a slight in- 
crease, 12,219 tons, against 11,569 tons; but in 
Germany, for the first two months of the year, the 
quantity taken into consumption was 9808 tons, as 
compared with 12,455 tons. Clearly, by this show- 
ing the demand for copper in Europe has gone down 
appreciably, but whether the whole, or only a part, 
of the decrease be referable to the high prices 
rather than to the general slackening of trade 
activity, is a matter incapable of definite solution. 
It is beyond question, however, that to some 
extent enterprise has been directly restricted by 
the high values. If the combine prevails, users of 
copper will have to recognise that it has come to 
stay, and that future contracts will need to be 
based upon a much higher average of prices than 
was the case down to a couple of years ago. 





THE INTERNATIONAL BUILDING 
TRADES EXHIBITION. 

PropaBLy the most interesting feature of the 
Building Trades Exhibition now being held at the 
Agricultural Hall, Islington, is the section occupied 
by the British Fire Prevention Committee, in 
which architects will find a wide variety of fire- 
proof construction in floors and partitions. In 
fact, such a choice. of materials are available that 
it must often be difficult for him to decide between 
the merits of competing systems. Most of them 
are, of course, modifications of the combined iron 
and concrete construction now steadily gaining 
favour. The New Expanded Metal Company, of 
39, Upper Thames-street, E.C., show both floors 
and partitions of this character, but nothing par- 
ticularly novel. A more interesting development of 
this reinforced concrete is, however, shown by 
photographs and drawings only, Mr. L. G. Mouchel, 
of 38, Victoria-street, S.W., being the exhibitor. We 
refer to the Hennebique ferro-concrete piles, which, 
it is claimed, can, in many cases, usefully replace 
timber piling. The piles are quite as slender 
4s wooden ones, and are formed of concrete 
reinforced with steel rods embedded therein, and 
have steel shoes. They are driven by a ram in the 
usual way. The plan would seem to offer excep- 
tional advantages in the case of piles to be used in 
teredo-infested waters. Another exhibit of some 
interest in this section is that of the British Uralite 
Company, of 37, Lombard-street, E.C.  Uralite is 
a fireproof material, made in thin sheets out of 
asbestos fibre and certain mineral substances. It 
can be planed, nailed, painted, or glued, and will 
stand plunging into water after being raised toa 
white heat in the blowpipe flame. It is used for 
roofing, for covering partitions and wooden doors 
which it is desired to render fireproof. 

Coming to the general exhibits, Mr. Arthur 
Koppell, of 27, Clement’s-lane, Lombard-street, 
London, appears to have the largest stand, on 
which are shown specimens of portable railway 
plant and tipping wagons, as well as one of Gauhe’s 








patent concrete mixers. The machine is pro- 
vided with an elevator, into the boot of which the 
materials are tipped. The elevator transfers the 
charge to a hopper, where it is kept agitated by a 
shaking arrangement, which prevents any choking 
of the outlet to the drum. On admission to the 
drum, the mixing is first done in the dry, water being 


added later in an exactly regulated pro rtion. 
Another large stand is that ig oe y Messrs. 
R. Becker and Co., of 50 and 52, Rivington-street, 


E.C.,” who show a varied selection of woodworking 
machinery made by Messrs. E. Kiessling and Co. 
The most noteworthy of these machines is one for 
tenoning, which will cut single or double tenons at 
will, and is also provided with tools for under- 
cutting in cases where the part tenoned has to fit 
a bevel or moulding. Other interesting machines 
are a 4-cutter moulding machine having outside 
in place of inside cutters, anda pendulum cross-cut 
saw, which should prove a useful tool for cutting 
long planks or boards to length. Another capital 
display of woodworking tools is to be found at the 
stand of Messrs. J. B. Stone and Co., 135, Finsbury 
Pavement, E.C. A noteworthy tool here is a ma- 
chine for making ‘‘ square ” dovetailed boxes. The 
cutter consists of a number of circular saws 
mounted on a single horizontal spindle. The rag 
of blanks to be cut are clamped to a work-table, 
which is then traversed vertically past the saws. 
Another interesting tool at this stand is a hollow 
chisel mortiser, which we hope to illustrate in a 
future issue. This class of tool is particularly 
suited to heavy mortising work. The hollow chisel 
is square in section and inside it revolves an auger 
bit, with which the bulk of the cutting is accom- 
plished, the hollow chisel merely serving to square 
up the hole. Messrs. J. Sagar and Co., of the 
Canal Works, Halifax, show moulding machines, 
circular saws, and band-sawing machines, as well 
as other woodworking tools suitable for the use 
of builders; and a somewhat similar exhibit is made 
by Messrs. John Sutcliffe and Son, Limited, of the 
same town. 

A particularly interesting exhibit, from the engi- 
neer’s point of view, is that of the Delta Metal Com- 
pany, Limited, of 110, Cannon-street, E.C., who 
show a large variety of sections produced by extru- 
sion in delta metal and brass. These range from 
simple square bars up to the most complicated 
shapes, many of which it would be absolutely im- 
possible to produce by rolling. The surface finish 
is also remarkably good. At the neighbouring 
stand of Messrs. Kaye and Sons, Limited, of 93, 
High Holborn, W.C., is a very interesting display 
of locks for practically every purpose. Amongst 
them is the railway carriage lock now adopted on 
several of our suburban lines. This lock is opened 
from the inside by sliding back a bolt, which 
is protected from accidental pressure by a gun- 
metal fence. The bolt must be held back till 
the door is clear of the jamb post, otherwise a 
safety catch comes into operation. Closing the 
door suffices to lock it, a fact which must materi- 
ally lighten the labours of the platform staff at a 
busy suburban station. Amongst other locks shown 
is one intended for use on the emergency doors of 
theatres and public buildings; whilst from the 
exterior the door can only be opened by the use 
of akey, mere pressure at any point on the length of 
a special bar fixed to the interior of the door suffices 
to unlock it. Another interesting lock is a night 
lock for hall doors, which is provided with a master- 
key and with two pass-keys. The master-key will 
lock or unlock the door under any conditions, 
whilst the pass-keys will not unlock if it has been 
locked by the master-key, nor can they enter the 
keyhole from the inside of the door. The master- 
key alone, therefore, is able to open the door from 
the inside, and it would thus be impossible for 
‘reskeape. having effected a burglarious entrance, to 
eave quietly by the hall in taking their departure. 

There is, of course, an excellent display of 
earthenware of every description, whilst brick and 
tile making machinery is exhibited by a number of 
firms, including Messrs. Bradley and Craven, 
Limited, of Wakefield ; Messrs. William Johnson 
and Sons, Limited, of Leeds; Messrs. C. Whit- 
taker and Co., of Accrington ; the Nuneaton Engi- 
neering Company, of Nuneaton, and some other 
firms. American machinery of this class is shown 
by the well-known American Clayworking Ma- 
chinery Company, of Bucyrus, Ohio, whose agents 
are Messrs. W. J. and F. Meacock, of 12, Chatham- 
street, Manchester. In connection with the sani- 
tary and hygienic exhibits, reference should be 








made to the automatic gear for regulating the flow 
of sewage to bacteria beds, which is exhibited by 
the Adams Patent Sewage Lift Company, of 5 and 7, 
Old Queen-street, S.W. The advantages of devices 
of this character are obvious, since they much 
facilitate the proper working of the beds. 

In the motive power department gas engines are 
shown by Messrs. Crossley Brothers, Limited, of 
Openshaw ; Messrs. Bilbie, Hobson, and Co., of 
80, Queen Victoria-street, E.C.; and by the National 
Gas Engine Company, of 75a, Queen Victoria- 
street, EK.C., who include amongst their exhibit 
the largest gas engine yet seen at the Agri- 
cultural Hall. This engine is rated at 100 horse- 

wer, and is fitted with the firm’s patent air 

Iter and their system of continuous lubrication. 
The only steam engines exhibited are at the stand 
of Messrs. Ruston, Proctor, and Co., Limited, of 
Lincoln, who show a portable engine of 14 nominal 
horse-power, a non-condensing horizontal engine 
having a cylinder 14 in. in diameter by 28 in. 
stroke, and fitted with automatic expansion gear. 
An oil engine of 9 brake horse-power is also 
exhibited by this firm. 





THE RATING OF MACHINERY. 

WE read the report of an exceedingly interesting 
case relating to the rating of eae in the 
issue of The Justice of the Peace for April 13. It 
was an appeal by the occupiers of a boot and shoe 
factory, Messrs. Crockett and Jones, of North- 
ampton, against the rating of their premises by the 
assessment committee of the Northampton Union. 
The old ratable value had been fixed at 2021. 10s.; 
Messrs. Crockett and Jones appealed to the 
Recorder of Northampton (Mr. t. P. Monckton) 
against the new ratable value which had been 
fixed at 550/. The factory in question was a Good- 
year factory, in which what are known as Goodyear 
boots and shoes were made entirely by Goodyear 
machinery. As one might have supposed, much 
of the machinery in use in the mill could only be 
worked subject to the payment of royalties in 
respect of the patents which are so valuable in 
connection with the manufacture of boots. The 
machinery in use had been divided into two classes 
for the purposes of rating. No. 1 included all 
machinery attached to the freehold, with regard to 
the valuation of which there was apparently no 
dispute. Class No. 2 included all machinery of a 
movable character. The appellants admitted that 
this machinery should be taken into considera- 
tion for the purposes of rating, but contended 
that its value should be estimated at the actual 
cost of making each machine, making due allowance 
for the life of each machine, the time in use, 
and annual depreciation which varied from 3 to 
25 per cent., and taking into account that such 
machinery soon becomes obsolete and is liable 
to be superseded. At this rate they valued the 
machinery in No. 2 at 1976/., and contended that 
the rate should be assessed in accordance with this 
figure. The respondents, on the other hand, 
divided the machinery in class 2 into two cate- 
gories : (a) The leased and patent machines on 
which premiums, patent rights, and royalties are 
paid by the user. (b) Those machines which 
were free. They claimed the right to value the 
machinery included in (a) at the full sum which 
the tenant had to pay for the use of the machinery 
—including, therefore, machines which were only 
leased, and the values of all premiums, patent 
rights, and royalties. The value thus ascertained 
often came to more than six, or even ten, times the 
value estimated by the appellants. By this means 
the respondents’ valuation of the machinery in Class 
No. 2 came to 66291., as against the figure 19761. 
arrived at by the appellants. In the course of his 
judgment the learned Recorder said: ‘‘ The im- 
portant point is whether No. 2 machinery is 
to be valued according to the contention of the 
appellants or the respondents. After very care- 
ful comparison and consideration of the cases 
referred to by counsel, nearly all of which are 
discussed in the Tyne Boiler Case, where ma- 
chinery similar to No. 2 was understood to be in 
point and discussed, these seem to me to point to 
a valuation based on the actual cost of the machine 
itself, as applied to the purpose for which the pre- 
mises are intended (making the usual deductions), 
I fail to find any authority for including under the 
head of ‘ machinery’ the valuation of premiums, 
patent rights, or royalties attached to leases of 
machinery. They are not machinery ; they are no 
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part of an occupation or of an hereditament ; the 
are the rewards of inventive genius and skill. 
consider they should be excluded. The premises 
must be valued as they are, i.c., as a manufactory 
for making boots and shoes, and not as a ware- 
house, and the machinery as enhancing the value of 
those premises—that is, the ‘ hereditament.’” He 
accordingly reduced the ratable value from 5501. 
to 399/. 

Seeing that machinery itself only comes into 
rating as enhancing the rent which a hypothetical 
tenant from year to year would give for the pre- 
mises as a going concern, it is not to be wondered 
at that assessment committees should be prevented 
from attaching a fictitious value to such machinery. 
Manufacturers have often groaned under the rates 
which they have been compelled to pay for the 
relief of the poor, particularly in those cases 
where the ‘‘ hypothetical tenant” is supposed to 
pay a higher rent than that which the occupier of 
the factory can afford to pay. The value of the 
machinery referred to in the case under notice 
was only temporarily enhanced by the fact that its 
use involved the payment of need royalties. 
The defeasance of any such patents, or the 
abandonment of any given machine in favour of 
an improved pattern, might either compel the 
occupier to pay rates in respect of machinery not 
in use, or mulct him in the expense of lodging a 
new appeal against the rate. This case is an 
additional argument in favour of some system 
whereby machinery can be rated per se, and not 
merely as enhancing the value of the premises on 
which it is situated. 





THE GLASGOW INTERNATIONAL 
EXHIBITION. 

In our article last week we brought our general 
review of the exhibits at the Glasgow International 
Exhibition up to the entrance of the Machinery 
Hall, where several railway locomotives are in- 
stalled, and we now propose to deal generally 
with the splendid collection of other modern me- 
chanical productions within this building. In 
arranging these exhibits, the Exhibition authorities 
have, as far as possible, grouped them according to 
the department of engineering practice they repre- 
sent, and thus we find that, in addition to the loco- 
motives, there are in the central avenue most of 
the metallurgical trophies, and one or two other 
important engineering exhibits, as for instance, 
Messrs. Watson, Laidlaw, and Co.’s centrifugal 
apparatus, Herbert’s machine tools, Ingersoll-Ser- 

eants’ air compressing plant and drills, Taite- 

oward’s pneumatic tools, and Hoe’s four-roll news- 
paper printing folio machine. On either side of 
this central avenue there are two main bays and a 
row of stands under the promenading galleries, 
these galleries being arranged under the supporting 
girders of the central span. There are no exhibits 
in these galleries, and from both of them a com- 
manding view can be had of the busy scenes on all 
hands. The bays to the east of the central avenue 
are occupied, starting from the south end, with 
printing machinery, machine tools, and gas engines, 
with two or three textile machines and general 
appliances. The bays to the west of the main 
avenue, starting again from the south end, are 
occupied with steam electric generating plant, 
marine exhibits, general engineering exhibits 
(pumps, bleaching plant) woodworking tools, and 
confectionery apparatus. 

Under the promenading gallery to the west of 
the central avenue, there are ‘‘ factories ” in opera- 
tion producing hats according to the best Luton 
practice, making pottery, and cutting glass and en- 
graving by the usual wheel process, and by sand 
blasting. But in describing the exhibits in this 
Machinery Hall, it may be more convenient to group 
them rather than adopt a strictly itinerary method. 
It should be noted, however, that we do not in this 
article pretend to exhaust the subject, so far as any 
section is concerned. We hope in subsequent 
numbers to deal with the specially new designs in 
each department, some of which are here exhibited 
for the first time. 


PRINTING MACHINERY. 

The printing machinery forms a most instructive 
section, even for the general mechanic, and par- 
ticularly so for those engaged in the industry. 
Otley, as is well known, has long been an impor- 
tant centre of the industry—it is the staple trade 
of the town; and five of the seven or eight firms 


carrying on business there have important exhibits 
at Glasgow. Messrs. Waite and Saville, Limited, 
have ten machines, all of which will be shown in 
motion, and each embodies, toa more or less extent, 
some departure from former practice. There are 
three label or tag-making machines, one of which 
is entirely automatic, printing and producing com- 
plete ordinary address labels at the rate of from 
6000 to 9000 per hour, according to size. This 
firm has always been noted for its platen printing 
presses, and three are on exhibition. One of these 
eliminates the continual danger of the old platens 
by the application of a system of feed correspond- 
ing generally to that of the Wharfedale, and afford- 
ing much greater safety, as well as a self-delivery. 
Probably the most interesting machine on the stand, 
however, is the ‘‘ Waite” die-stamping press, 
which has practically altered the condition under 
which invoice tops, &c., have hitherto been 
printed. This machine produces an embossed 
result somewhat resembling steel engraving, but we 
hope to deal with it in detail later, as it embodies 
several interesting departures. The firm also show 
a punching and ‘“‘eyeletting” machine, and one 
for stamping round corners on books, which super- 
sedes hand-cutting, a thickness of 44 in. to 6 in. 
being stamped at one operation. 

Messrs. Payne and Sons, also of Otley, show a 
Wharfedale feed platen machine, with fliers, run- 
ning up to almost 2500 revolutions per hour. The 
flier is mounted on a shaft worked through gearing 
from the main shaft, having a crank with a rod con- 
necting to an ordinary lever which raises the flier 
up, and it takes away the sheet in the usual way. 

he firm have also a four-demy machine with 
‘* geared distribution” and ‘‘ geared inking ;” 
a double-crown machine, in which the bed is en- 
tirely of one casting ; a four-demy two-revolution 
perfecter, in which an arrangement is provided 
to stop the cylinders taking an impression when 
the ink is getting run out. On the same stand there is 
a folding machine by Messrs. James Salmon and Co., 
Woodley. 

Messrs. Elliott and Co., Limited, Otley, have 
equipped a stand for Mr. John Thomlinson, Par- 
tick, on which there is shown a Wharfedale stop- 
cylinder machine with recent improvements, and 
another specially adapted for fine art printing from 
process blocks, &c. An entirely new machine is 
the pyramidal ink distributor. One of the other 
Otley firms is represented, Messrs. John Reid and 
Son, Glasgow, showing a ‘‘Kelly” Wharfedale 
machine with Carter’s automatic feed. With those 
general printing machines the speed has hitherto 
been limited by the capability of the attendant to 
supply the sheets fast enough, and, asa rule, any- 
thing approaching 2000 per hour is only maintained 
for a comparatively short period of time ; and thus 
the designer of the mechanism has had his inventive 
genius quickened in order to secure some mecha- 
nical means whereby the highest speeds of the 
printing machine might be utilised. At several of 
the stands such automatic feeds are exhibited, 
but this Carter’s system differs from all in 
respect that it embodies an ingenious vacuum 
arrangement for lifting the paper. The machine 
has been built by Messrs. Drysdale Brothers, of 
Johnstone, and on the same stand there is ex- 
hibited a “ Lamont” sewing machine for book- 
binding, which is also worthy of special considera- 
tion, because it is new; but into its mechanism it 
is not desirable in this general notice to enter. 

Messrs. Furnival and Co., of Reddish and 
London, have also a representation of a modern 
printing establishment, work being done also in 
colours. Their quad-crown two-revolution press 
is shown with new underneath gear, and the 
arrangement of feed is such that the paper is always 
delivered to the flier face upwards to obviate any 
smearing. The firm also show several other 
standard machines, including a jobber, folder, and 
a self-clamp guillotine 32 in. wide. Their rotary 
lithographic machine has been specially designed 
to print from aluminium instead of from the stone. 
The machines here are driven from a shaft, 
whereas most of the other printing plant is worked 
by special motors. Messrs. John Haddon and Co., 
London, show an ‘‘ Optimus ” two-revolution press 
of American design ; while the American Printing 
Machinery Trust, also of London, are making a 
strong effort to impress the printers of this country 
with the superiority of their plant, with which we 
hope to deal in detail later. Their machinery is 
installed in a separate pavilion in the grounds. 





Messrs. David Carlaw and Sons, Glasgow, have 


also an interesting exhibit, but the machines were 
not in condition for examination during our visit 
this week. Like most other firms they have an 
automatic feed and the general mechanic will pro- 
bably find much of interest in the special envelope- 
maker to be worked during the course of the Exhi- 
bition. 

Messrs. A. B. Miller and Co., an American 
firm, with establishments in Glasgow and London, 
are showing an interesting wood-printing ma- 
chine, known as ‘‘ The Perfected Prouty Press.” It 
resembles the ordinary jobber, but is heavier, and 
prints boards 34 in. long by 18 in. broad at the rate 
of 16 to 20 per minute. Alongside it, and of more 
general interest, is a box-making machine for the 
manufacture of wooden boxes up to 24 in. in depth 
and 3 ft. in length. The box, or the wooden parts 
of it, to be nailed are placed upon a tables while 
the nails are passed from a box on the top of the 
machine through a flexible tube into the hammer 
box. A cam motion releases the nail into the 
flexible tube, and a crosshead forces the nail 
through the jaws of the hammer-box and into the 
wood. There are a number of flexible tubes and 
hammer-boxes, according to the width of the ma- 
chine, and all are operated simultaneously by the 
same mechanism. The machine makes only one 
revolution at a time, being actuated by a foot 
lever, and stopped automatically, and each re- 
volution releases the nail into each tube, and 
brings down the crosshead on the series of 
hammer-boxes, driving home the nail brought 
into position by the previous revolution. The 
hammer gear is mounted with the crosshead, which 
is horizontal, and the whole can be easily moved 
forward on the framing to suit the thickness of the 
pieces of vertical wood to which the flat part is being 
hammered, so that it is possible to exactly drive 
the nail into the centre of the vertical timber, 
irrespective of its thickness. Two of those machines, 
of different sizes, will be shown in operation. We 
have already referred to Hoe’s machine, which is 
for the Glasgow Herald, the leading commercial 
daily of the North, the proprietors of which have 
recently been reconstructing their machinery and 
buildings. 


Gas AND O1L ENGINEs. 


Several of the important gas engine makers are re- 
presented at the Exhibition, and the collection is un- 
doubtedly a thoroughly representative one, although 
there are not many novelties. It is, for the most 
part, accommodated in the north-eastern corner of 
the Machinery Hall. The engines are worked 
entirely by Corporation gas, excepting one fitted on 
Messrs. Duncan Stewart and Co.’s stall in another 
part of the building. We understand this engine is 
to use coal for internal combustion, and to it we 
will refer later. Messrs. Crossley Brothers have 
several engines ranging from 40 brake horse-power 
down to ? brake horse-power. Seven are gas 
engines and two are oil; the most interesting is 
probably a 22 brake horse-power motor coupled 
direct to a dynamo running at a high speed. 
There are three ‘‘ Acme” gas engines, one of them 
12 brake horse-power, and another 4 brake horse- 

ower, with two oil engines of the same make. 
The Forward Engineering Company, of Birming- 
ham, have arranged their stall to correspond with 
an engine-room for lighting a private mansion, the 
dynamo being driven by belting. The engine is on 
the high compression system, working to 110 lb. 
per square inch, and the cylinders are 7 in. by 
14 in, stroke, the porcelain ignition arrangement 
being adopted instead of the old iron tube. There 
are two flywheels, and the engine runs at 230 
revolutions per minute. There are also several of 
the well-known ‘* Globe” gas engines of standard 
type. Messrs. Andrew and Co., Reddish, exhibit 
one of the largest gas engines in the Exhibition— 
one of 70 brake horse-power, which will be shown 
running idle. In addition they have engines of 7 and 
a 24 brake horse-power, the former driving a dy- 
namo and the other to represent a domestic engine. 
These are also of the Stockport standard type, and 
are fitted with a self-starter. The National Gas 
Engine Company show four engines and a dynamo, 
while the Rectory Engine Company, Limited, of 
Sunderland, show a pretty little machine. 

The Campbell Gas Engine Company, of Glas- 
gow, have a 16 brake horse-power engine of a new 
design for electric work, the timing valve being 
special feature. The flywheel is of great weight 
and large diameter, supported by an outside bear- 





ing, and the makers guarantee that the variation 
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in speed will not exceed 2 per cent. The company 
also show a 4 brake horse-power and a 13 brake 
horse-power oil engine, the former driving a 4-in. 
by 6-in. three-throw ram horizontal pump, forcin 

water through the jackets of the engine an 

back into a tank. The oil engines are of 
the type used by farmers, millers, &c. Messrs. 
Pollok, Whyte, and Waddel, Johnstone, exhibit 
several gas engines varying in size from about 70 
down to 8 brake horse-power. The valves are of 
the mushroom type, and the faces are all carefully 
ground, while the porcelain ignition tube is without 
a valve. They have also a small 2 horse-power 
oil engine, but it is not shown working. The 
Dieslier oil engine is also on exhibition, but as we 
have so recently described it fully there is no need 
to refer further to the matter here. 

On Messrs. Duncan Stewart and Co.’s stand there 
is an interesting internal combustion engine, de- 
signed by Mr. P. F. MacCallum, 93, Hope-street, 
Glasgow, for using ordinary coal in a pulverised 
state in a combustion chamber, which forms an 
integral part of the engine. The fuel is forced into 
the pa sec chamber at intervals by a jet of 
compressed air working in conjunction with a rotary 
charge plate and an automatic non-return valve. 
There is a port communicating with the main cylin- 
der, in which a trunk piston works. The upstroke 
of the piston, according to the designer, compresses 
a charge of air into the combustion chamber, 
another charge being at the same time drawn 
into the crank chamber. When the piston reaches 
the top of the stroke a charge of fuel is injected 
into the compressed air in the combustion chamber, 
combustion takes place, causing rise of pressure, 
and a working down-stroke is made. The piston 
having terminated its down-stroke, the exhaust 
valve opens, and allows the waste products to 
escape, a fresh charge of air at the same time pass- 
ing from the crank chamber to the expansion 
cylinder. This is again compressed by the upstroke 
of the piston into the combustion chamber in readi- 
ness for another fuel injection, and so on. 
special system of cooling is applied. The engine 
exhibited has a 19-in. cylinder with an 18-in. 
stroke, to develop 100 horse-power at 150 revo- 
lutions. Time has not permitted accurate tests to 
be made. 

METALLURGY. 

There are several splendid steel trophies in the 
central avenue, that of Messrs. Walter MacFarlane 
and Co., of the Saracen Foundry, is distinctly 
attractive, and shows the beautiful forms into which 
metal can be cast. There is a central cupola of 
open work glazed with stained glass, and at each 
of the four corners are turrets most effective in their 
design, the whole being supported on cast-iron 

illars with highly ornate spandrils, brackets, «&c. 

ithin this large dome the company have shown 
many of their other products, including stairs, 
lamps, horse stalls, stable fittings, &c. Alongside 
is the stand of Messrs. David Colville and Son, 
Motherwell, and here effect is sought in the im- 
mense size of the plates rolled at the Dalzell 
Works. One plate 72 ft. long, 6 ft. 14 in. wide, 
fin. thick, weighing 74 tons, forms an arch reach- 
ing almost to the roof, being bolted to angles firmly 
secured to a concrete foundation. A similar arch, 
but at right angles, is formed by another plate 
slightly shorter but thicker, and within there is 
erected a large pedestal, around which are dotted 
all steel sections rolled at the works, while over it 
is an immense circular plate for the back of a 
boiler, rolled joists again forming an apparent 
support for the large arches. Alongside this 
plate is an 18-ton roll which has been used 
in the manufacture of the plates. 

On the same side of the central avenue the 
Steel Company of Scotland have a trophy built up 
of rolled sections representative of the work done 
at Newton and Blochairn. The main feature is a 
square structure, supported on columns of rolled 
section, with H-bars on top, and secured to the 
web of these there are polished cross-sections. 
Forming one end of this oblong structure, there is a 
large plate 1} in. thick, and on it a series of tyres 
ranging up to 8 ft. in diameter, studded again with 
sections. The other end is inclosed by a full-sized 
model of a marine engine A frame ; in the centre 
on the top bars there is carried a four-furnace 
boiler front, while under it there is a scroll of 
the word ‘‘Steel” twisted from a cold rod. On 
the floor are forgings, cranks, anchors, con- 
wae - a soleplates, gun saddles, pinion 

erie, Ww. 
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On the opposite side of the avenue, Messrs. A. 
and J. 8. Stewart and Menzies, Limited, Glasgow, 
have a very fine exhibit of their plates, tubes, &c.; 
while alongside of them the Muntz Metal Compan 
have an exhibit suggestive of a grand organ wit 
tubes varying in size from 8 in. to ? in., the trophy 
being 18 ft. high. Messrs. Charles Cammell and 
Co., Limited, Sheffield, have also a large stand in 
the central avenue, made up of armoured plates and 
other large forgings. On either side they have 
representations in wood of casemate plates with 
wooden guns pointing out, while the central grou 
is made up of curved plates which have dst. 
through their trial with results which are obviously 
highly satisfactory, there being no fracture what- 
ever. These plates are of 44 in., 74 in., and 8 in. 
thickness, port have been subjected during manu- 
facture to the hardening process. Upon them isa 
gun trunnion and above that again the ‘‘coat of 
arms” of the company, while alongside are crank- 
shafts for destroyers’ engines and in front a pro- 
peller and crankshaft ; 6-in. lyddite shells form the 
supports for a chain made up of three-pounder pro- 
jectiles linked together. The result is distinctly 
satisfactory. 

Messrs. William Beardmore and Co., Limited, 
of Glasgow, have their stand alongside, and make 
& very interesting and effective exhibit. They 
have a huge armour-plate, weighing 30 tons, 
brought direct from the rolling mill, several 
immense crankshafts, a conning tower, weighing 
10 tons, ammunition trunk, and many forgings, 
tyres, axles, plates, &c., all suggestive of the 
immense work undertaken at Parkhead. Dotted 
throughout the building, principally under the 
promenade galleries, are several interesting cases 
of metallurgical interest. The British Griffin 
Chilled Iron and Steel Company, Limited, show 
railway and other wheels of chilled cast iron. The 
wheels are cast in one piece, and are chilled on 
the tread, samples exhibited showing that the 
hardening effect extends for about { in. from the 
ace. There is a test bar 12 in. long and 1 in. 
square, carrying suspended to it a pyramid of 
wheels which weighs 14 tons. The remarkable 
nature of the metal is further indicated by small 
plates } in. thick which have been punched with 
? in. holes at 14 in. centres. The Lanarkshire Steel 
Company display their polished sections of rolled 
steel on a red plush stand. The Darlington Forge 
Company have models of marine castings and electro- 
plated metal, with samples of dished plates and 
ladles ; while Messrs. Alexander Findlay and Co., 
Limited, Motherwell, have a stand of girder and 
floor sections. The British Hydraulic Foundry 
Company have cast-iron segments bolted together 
to show the construction of deep tunnels of various 
diameter. Messrs. M’Dowall, Steven, and Co., Glas- 
gow, havea large exhibit of cast iron work, including 
a fine fountain. It is not possible, however, to in- 
dicate all the exhibits under this head ; but it may 
be said that the Glasgow Iron and Steel Company, 
Limited, Messrs. Merry and Cunningham, Limited, 
the Glengarnock Iron and Steel Company, Messrs. 
J. F. Pease and Co., Limited, Darlington, and 
many others, have interesting exhibits. 


Marine MACHINERY. 

Considering the extent to which marine engineer- 
ing is carried on in the West of Scotland, one 
naturally expects to find a very large marine 
section ; but it is scarcely necessary to point out 
that in most cases it is not possible to delay the 
fitting of propelling machinery for six months after 
it is completed for a steamer, especially in these 
days when quick delivery is an important element 
in the fixing of contracts ; and thus such machinery 
is not so extensively exhibited as might otherwise 
have been the case. But with auxiliary plant 
the case is otherwise; builders are more or 
less adopting standard types, and it is possible 
to send exhibits constructed in anticipation of 
orders. 

There are, however, several interesting exhibits 
of marine engines, the largest of these probably 
being that shown by Messrs. Richardsons, West- 
garth, and Co., Limited, of Hartlepool. This is 
of the compound type, and is designed to develop 
a maximum indicated horse-power of 600 when 
working with steam of 160 Ib. pressure. While 
embodying the company’s practice so far as marine 
work is concerned, and fitted with Weighton and 
Morison’s balanced slide valve, it is used in the 
Exhibition for driving an electric generator of 
390 kilowa‘ts, by Messrs. Brown, Boveri, and Co., 








of Baden, who are represented in this country by 
the exhibitors. This is a multipolar drum-wound 
machine designed for a 230-volt current, and to run 
at 150 revolutions per minute. The whole plant 
is simple in design, with large bearing surfaces. 
The same company show several of their marine 
specialities, including Morison’s evaporator, surface 
feed heater and winch condenser ; Geddes’ pulsator 
water drainer and high-pressure expansion gland. 
The heater is shown in section, so that its arrange- 
ment can be easily studied; the coils are so 
arranged that the steam, when entering, meets the 
feed-water when at its increased temperature. The 
winch condenser is fitted with coils of concentric 
form, so as to secure the largest condensing capacity 
for the minimum of cooling surface. In the expan- 
sion gland tightness is insured by an _ endless 
asbestos ring : and examples of these are shown to 
indicate the result of extended use. The manufac- 
ture of propeller shafts from ‘‘ lockfast” iron now 
in use by the company, is also fully illustrated, the 
object being to secure uniform heating and satisfac- 
tory welding in building the pile while maintaining 
the fibre in one direction. The same company send 
from their Middlesbrough works triple air pumps 
of the Edwards’ type, which are driven direct by an 
electric motor at 200 revolutions per minute. The 
avoidance of gearing is a distinct advantage. Air 
valves for use in blast-furnace blowing machines are 
also exhibited as the patent of Mr. Westgarth. The 
valve is made of aluminium, and hasa piston formed 
on the back of it, which fits into a compression 
cylinder in the guard, so that there is an air cushion 
at the back of the valve to prevent it from ham- 
mering when lifting, and to cause it to shut quickly 
on the return stroke. The Blake’s patent mu!ti- 
tubular vertical donkey boiler is also exhibited by 
the company. 

In the main avenue Messrs. Ross and Duncan 
show a triple-expansion marine engine of about 
450 indicated horse-power, constructed for use in 
steam trawlers, and this will be run by an electric 
motor, while alongside is a small compound engine 
of the marine type, fitted with the Bremmé valve 
gear, now well known, the valve cases being left 
open to show the cut-off, lead, &c. 

Messrs. Simpson, Strickland, and Co., Limited, 
of Dartmouth, have on exhibition several launch 
engines which are specially remarkable for their 
high finish, From ‘an engineering point of 
view, the most interesting set is a four-crank 
quadruple-expansion engine, with a Thornycroft- 
Cross type of water-tube boiler, exhibited as they 
will be fitted on board a launch. The engine has 
cylinders of 3? in., 5 in., 7} in., and.11 in. in 
diameter respectively, the stroke being 4} in., and 
with a working pressure of 375 lb.; the indicated 
horse-power is to be 140 when the engines are 
running at 1200 revolutions per minute. The valve 
gear is of the Cross type, which consists of two 
eccentrics and the usual links, but the valve 
spindle has a yoke, from which two piston valves 
are carried, working in liners, and having 
a common steam chest, one taking steam on 
the outsidé and the other on the inside of 
the valve. The spindle is guided by a dummy 
gland, and the valves can find their own centres. 
Thus, two sets of valve gear only are needed for 
the four cylinders, and as they are placed at the 
sides the longitudinal space required is greatly 
diminished. The valves are exactly balanced, the 

istons are of equal weight, and the crankshaft 
es balance weights. Centrifugal oiling gear is 
fitted throughout the crankshaft. The piston and 
connecting-rods are of nickel steel, and the second 
intermediate crosshead has a forged arm projecting 
in front working the air pump. The engine is 
supported on columns, and occupies a space 
of 4 ft. by 2 ft. 2 in. and 27 in. high from the 
bearers, the weight being 7 cwt. A casting 
of the cylinders for this engine is shown 
independently, and is of somewhat intricate 
nature, having a receiver belt throughout ; forty- 
six core boxes were required ; it is of }-in. metal 
and weighs 2 cwt. lqr. The boiler, lagged like the 
engines with polished aluminium, has solid drawn 
steel tubes. Circulation is from a small lower 
drum through the tubes into the large top drum, 
downcomers being fitted. Water walls are con- 
structed on each side. The boiler has been tested co 
a pressure of 750 1lb., and the working pressure of 
375 Ib. is maintained by a 14-in. fan inside the 
casing. The ashpan is closed in and the draught 
reaches the fire under the fire-draught door. To 
ensure that the forced draught will be shut off when 
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the firedoor is opened, the lever opening the door 
stops up the fan shutters. The fan is worked bya 
separate engine with a 1}-in. cylinder, piston valve, 
and a spring valve spindle, the revolutions being 
3000 per minute, which will give 2 in. to 3 in. air 
pressure. The total dry weight of the boiler and 
fan gear is 13 cwt. The same firm exhibit a com- 
pound, a triple, and a ‘“‘ Kingdon” quadruple- 
expansion engine of their well-known type, with 
an engine and dynamo for running about twenty 
lamps, and the stand, fitted under the southern 
end of the eastern promenading gangway, is 
certainly of great interest. 

In a gallery at the south end of the Machinery 
Hall there is a very large and complete representa- 
tion of the well-known productions of Messrs. G. 
and J. Weir, Limited, Cathcart. The front of the 
exhibit facing the Machinery Hall is arranged for a 
waterfall 40 ft. wide, the water supply being 
pumped from a concrete tank by two of Weir's 
standard service pumps, which discharge the water 
into a tank from which it ‘‘falls.” The interior 
of the stand, which really forms an annexe to the 
main building, but on a high level, is arranged 
for three classes ; the working exhibits, the non- 
working exhibit, and a Weir's installation for a 
modern battleship, of 15,000 indicated horse-power 
with water-tube boilers. In the first-named cate- 
gory are marine feed-pumps, electric-light station 
pumps, and two standard differential pumps, single 
oe feed-pump, a British Admiralty type of con- 
denser, with circulation, fresh water, and air 
pumps. The exhibits which will not be working 
include pumps, distillers, feed heaters, and evapo- 
rators of various types for almost every class of 
ship, mercantile or naval. The battleship’s instal- 
lation will include independent air pumps for 5500 
indicated horse-power, of which three will be fitted, 
two Admiralty feed-pumps, hot-well, fire and bilge, 
latrine and drain tank pumps. 

Messrs. Clarke, Chapman, and Co., Limited, 
eeangrenep ai ge have also an exceptionally 
large stand in the western part of the main hall, in 
which they show the deck machinery manufactured 
by the firm, including windlass, warping capstan, 
and winch. They have a slow-speed direct-acting 
feed pump to work against a throttle discharge, and 
fitted with slide valves of the balanced piston type, 
to which we may refer later. One pair of these is 
fitted to the float tank with patent automatic con- 
trolling gear for feeding high-pressure boilers auto- 
matically. They have also ash ejector pumps and 
duplex ballast pump, capable of dealing with 150 
tons of water per hour. These pumps are shown 
at work drawing from and discharging into a suc- 
tion tank. In addition to other electric exhibits, 
the company show three projectors, 24 in., 20 in., 
and 11 in., one of them specially adapted for service 
in the Suez Canal, being mounted on the carriage 
usually suspended at the bow of the ship during 
transit through the canal. 

There is a splendid representation of the refri- 

erator system of J. and E. Hall, Limited, Dart- 

ford, for marine as well as land use, and in connec- 
tion with the former are six pail ice tanks, turning 
out blocks of ice weighing 28 lb., along with a 
working model of a ship’s room, with wine- 
cooling apparatus. Messrs. L. Sterne and Co., 
Limited, of Glasgow, have an equally instructive 
exhibit ; but the systems of both firms are well 
known. Messrs. Duncan Stewart and Co., Glas- 
gow, have also an icemaking machine. 

Miscellaneous exhibits under this heading are 
very numerous, the Niclausse Company show a 
large model of their water-tube boiler, with a full- 
sized representation of their double-tube arrange- 
ment. Begt's, Limited, Manchester, show their 
several applications of Row’s indented tube, 
including an application to heaters and to evapo- 
rators, &c. Messrs. Lancaster and Tonge, 
Limited, Manchester, exhibit piston rings as well 
as their steam traps and steam driers, the latter 
having a vessel specially divided so that the 
steam must pass downwards and then upwards, 
depositing any water in the bottom, where 
it is drained off. Messrs. Lockwood and Carlisle 
also show piston rings in which the spring is 
alternately arranged circumferentially with the 
ring and crosswise. Messrs. Mackie and Baxter 
have a stand in which ry 3 show their special type 
of marine engine which has recently been illus- 
trated in ENGINEERING ; and Messrs. Alley and 
McLellan exhibit several of their well - known 
appliances, including steering, anchor chain, and 
capstan gears, with hoists of various kinds. Messrs. 


Railton and Campbell, Liverpool, have an interest- 
ing exhibit of their corrugated and ringed feed 
water filters, expansive stop valves, and their 
silent ash hoist—all well-known appliances. The 
Harris feed-water filters and Boyle’s system of 
ventilation may also be noted ; but without repro- 
ducing the catalogue it is almost impossible to 
include all the firms showing such auxiliary gear 
as manhole covers, gauge-glasses, fans, &c. A 
passing note may be made of Barr and Stroud’s 
range-finders, which have proved so satisfactory on 
board warships, and of Pease’s portable deck cabins, 
which are so constructed as to obviate the driving 
of any nail to secure the walls. In many of our 
ships it is frequently a convenience to be able to 
temporarily make up a large number of extra 
cabins between decks, and this system probably 
suggests a direction in which such fittings might 
be applied. Temperley’s transporters, already 
fully described in ENGINEERING, may also be noted 
under this heading. 


CENTRIFUGAL MACHINERY. 

The most important exhibit in this category is 
that of Messrs. Watson, Laidlaw, and Co., of 
Glasgow, who have for many years been identified 
with this department of engineering practice. The 
company show centrifugals with cast-iron and 
steel frame, the latter representing the most recent 
practice ; but of greater interest is the application 
of the Pelton wheel for driving, and a 30 in. 
centrifugal supporting a steel frame is shown on 
this system. The Pelton wheel is mounted 
under the frame, and is thus connected to 
the top of the spindle of the centrifugal, but 
as we hope later to fully illustrate this arrange- 
ment, we need not here enter into any 
detail. The water-driven system is preferred by 
many to the electric drive because of its greater 
simplicity, and the firm’s gear is specially note- 
worthy because in order to insure regularity of 
speed and economy of power an automatic gear is 
fitted to the admission valve, so that when the pre- 
determined speed of the centrifugal is reached, all 
the water not required is instantly cut off, leaving 
only the amount necessary to maintain a uniform 
rotation. To this sugar machine there is fittod an 
ingenious system of rocking the conveyor, the 
action resembling that of the movements of the 
‘* grasshopper,” which gives its name to the 
system. It is done by the intervention of a 
lever operated by adisc crank mounted on a driy- 
ing shaft operated from the main shaft by gearing, 
and communicating its rocking motion to the 
channel iron. The Pelton wheel is also utilised for 
driving the hydro-extractors of the company which 
are now used in the public washhouses of the 
Glasgow Corporation. In such a case the basket 
lid is fitted with Willox’s patent safety interlocking 
levers so that the opening of the lid stops the cen- 
trifugal, and thus prevents any possible damage 
resulting from throwing material into the rotating 
hydro-extractor. It is scarcely necessary to enume- 
rate all the systems of driving the centrifugals on 
this stand, they are so numerous, but it may be 
stated that the firm are also using electric power 
where desired. They also showan oil extractor for 
recovering oil from metal cuttings, &., the basket 
in this case having a narrow aperture at the to 
under the lip which surrounds it, through whic 
the oil driven off from the metal percolates to the 
outer casing. It is an indication of the strong 
effort towards economy in manufacture conse- 
quent upon modern competition that these oil 
extractors are being largely adopted in our engi- 
neering works. The firm show several cream sepa- 
rators with a range of output of from 15 to 100 
gallons of milk per hour adapted for hand or steam 
driving, so that it will be seen that the exhibit is 
one of very varied interest. It should also be 
noted that the two lengths of main shafting in the 
Machinery Hall with the hangers and self-oiling 
and self-adjusting bearings were made and erected 
by this firm, the steel bars being supplied by Messrs. 
D. Colville and Son, and the oil by Messrs. Craig and 
Rose, free of charge. The main driving steel disc 
and rim pulleys for these shafts were also made by 
the firm, and are of their well-known make. 

Messrs. Thomas Broadbent and Sons, Hudders- 
field, exhibit a 36-in. hydro-extractor, which is 
driven by an electric motor coupled direct under- 
neath the basket. Messrs. Thomas Bradford and 
Co., of London and Manchester, exhibit a friction 
driven hydro-extractor in addition to other washing, 





drying, and mangling machinery ; while the hydro- 


extractor made by Messrs. Duncan Stewart and 
Co., of Glasgow, is electrically driven, the motor 
being suspended from the frame and coupled direct 
at the top of the spindle. 

Messrs. D. and J. Tullis and Co., Limited, have 
a large collection of laundry machinery complete 
within itself; the centrifugals being, as a rule, 
belt driven, with fittings entirely underneath. In 
their washing machine they have adopted a system 
which is specially useful in hospitals for disinfect- 
ing clothing during the process of cleansing. 
The arrangement consists essentially of running 
up a considerable steam pressure within the 
machine, and of suddenly turning on a cold water 
supply, thereby creating a vacuum. A special ma- 
chine is fitted for ironing ladies’ blouses, &c. It 
consists of a standard with the -driving pulleys, 
and projecting from it is a long arm carrying two 
rollers, one of which is hollow, and through it there 
passes a gas pipe with jets for keeping the roller 
heated, while the other roller, which is movable so 
as to vary the distance between the rollers, is 
rotated by the gearing. Over the heated roller is 
a brass covering, and the garments are fed into the 
roller from this cover, the machine working at a 
very considerable speed. The mangleshown is one 
of great size, having four mangling or ironing rolls 
9 ft. long, which are steam-heated, and operate 
upon a bed of suitable form, the garments passing 
successively between each roller and the circular 
bed. These various appliances will be shown at 
work, operated by electric motors. 


(To be continued.) 





NOTES. 
THe Surrsuitpine Inpustry. 

Amone the many reports we receive telling of 
the steady decline of trade, it is encouraging to 
learn that the shipbuilding industry continues to 
be well employed. In January (page 86 ante) we 
had to report a small falling-off of the last quarter 
of the year as compared with the corresponding 
quarter of 1899. But at the end of the first 
quarter of this year, March 31, the gross tonnage 
under construction was about 33,000 tons in excess 
of that on the corresponding date of 1900, the in- 
crease being entirely in steamer steel tonnage, 
there being a falling-off of more than 9000 tons in 
iron tonnage, and 2000 tons in sailing tonnage. It 
would not be stretching the truth very greatly to 
say that the only craft built are steel steamships, 
as these represent more than 99 per cent. of the 
total under construction. At present 1,293,071 
gross tons are in hand, representing 410 vessels, 
all these figures taking no account of warships. 
During the past quarter there have been com- 
menced 144 vessels, of 374,662 gross tons, of steam 
vessels, and there have been launched 110 vessels 
of 267,717 tons. Most of the vessels in hand are 
for owners in the United Kingdom, only 22 per 
cent. being for abroad, or for sale. Our best cus- 
tomer, Germany, has ordered 55,417 gross tons, 
while Austria-Hungary takes 47,580 tons, and 
Holland 45,030 tons. No other country takes as 
much as 20,000 tons, except the British Colonies, 
which have 25,782 tons under construction. The 
sizes of steamers continue to increase. There are 
90 vessels in hand between 3000 and 3999 tons, 
61 between 4000 and 4999 tons, 24 between 5000 
and 5999 tons, 14 between 6000. and 6999 tons, 16 
between 7000 and 9999 tons, and 13 above 10,000 
tons. The warships in hand, which are not re- 
ferred to in any of the above figures, represent a 
large tonnage, and, of course, a much greater value 
per ton than mercantile vessels. In the Royal 
Dockyards there are 19 vessels aggregating 187,340 
tons displacement, under construction, and in 
private yards 45 vessels of 236,362 tons displace- 
ment. Of these latter, 32 vessels, of 201,330 tons, 
are for the British Government, and 13 vessels of 
35,032 tons for foreign Governments. The com- 
plete total of warships is 64 vessels of 423,702 tons. 


Nava anp Miuirary Exuipition, CrystaL 
Pa.ace, 

In 1851 the exhibition at Hyde Park was 
heralded as the forerunner of universal peace 
among civilised nations. In 1901 the jubilee of the 
exhibition is to be celebrated in the same building 
—now at Sydenham—by a display of arms and 
equipment in connection with the navy and the 
army. The dreams of statesmen and philanthro- 
pist have proved entirely delusive, and now, after 





the expiration of 50 years, we have several times as 
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many men in the field as ever we had during the 
Napoleonic wars, and are face to face with the fact 
that our military preparations must be greatly in- 
creased if we are to live in any security in the future. 
Our hopes of peace do not now lie in exhibitions, 
and in the utterance of platitudes about universal 
brotherhood, but in being ready for any emer- 
gency that may arise. Viewed in this light, the 
display which will open at the Crystal Palace on 
the 23rd of next month may be a more powerful 
factor in keeping us on terms of amity with the 
world than was its predecessor in 1851. Every 
effort is being made to render it both attractive 
and instructive. The King has sanctioned a con- 
tribution from the Royal Collections at Windsor. 
The Duke of Cornwall has made a contribution 
to the loan collection, and his Equerry, Sir 
Charles Cust, is furnishing a selection of his mag- 
nificent collection of naval prints. The Secretary 
of State for War and the Lords of the Ad- 
miralty are helping with exhibits from Wool- 
wich and the Dockyards, while assistance is 
being given by the Secretary of State for India, 
the Victoria and Albert Museum, the Royal United 
Service Institution, and many other bodies. 
Gentlemen having objects of interest for the 
loan collection are requested to send particulars 
to the secretary, Lieut.-Colonel Charles Francis 
Massy. There will be a commercial section, an 
ambulance and medical section, a music sec- 
tion, and a handicraft exhibit. The occasion is 
taken to raise funds for the service charities, and 
to this end 50,000 guinea season tickets have been 
placed by the Palace Company at the service of the 
various committees, who will retain the proceeds 
of the sale of them. Purchasers of these tickets 
will have the consciousness of performing a patriotic 
action at the same time as they afford themselves 
the opportunity of frequently visiting the Exhibi- 
tion. 


Tue InstituTION OF MECHANICAL ENGINEERS. 


On Friday, the 19th inst., the last general meet- 
ing of the Institution of Mechanical Engineers for 
the present session took place at Storey’s Gate, 
Westminster, the evening being devoted to the 
delivery of his Presidential Address by Mr. W. H. 
Maw. The theatre was occupied by a large audi- 
ence, and at the conclusion of the address, Sir 
William White rose to propose a vote of thanks to 
the President, saying that as the only Past-President 
in the room, it was not only his pleasure, but also his 
duty, to undertake the office. It would be imperti- 
nent, he added, for him to dwell on the quality of 
the address that they had listened to. He only 
expressed the feelings of all present when he 
stated that it was a privilege to listen to such a 
lucid exposition of the principles and influence of 
mechanical engineering, and to such wise advice 
as to the best means for insuring the future pro- 
sperity of the profession. The President was, he 
said, eminently qualified to deal with the subject. 
His whole life had been devoted to the review of 
engineering questions, while at the same time he 
had been in the van of the field of mechanical 
engineering. The address contained the results 
of ripe experience, and they all would derive 
much benefit from the study of it. Whether 
they were interested in the training of young 
engineers, or in workshop practice as a means 
of meeting competition, or in the bearings of 
science on the daily work, all these subjects 
would be found expounded. The President had 
given them food for thought, in addition to many 
useful hints, and when his remarks appeared in the 
Proceedings, they would command deep and wide- 
spread study. Mr. John A. F. Aspinall seconded 
the motion, which was passed by acclamation, and 
briefly responded to by the President, who then 
announced that the conversazione would take place 
that day month (May 17). The arrangements for 
the Barrow meeting were, he said, very advanced, 
and already many good papers had been promised, 
while interesting excursions had been arranged. 
He warned members, however, that hotel accom- 
modation at Barrow was limited, and many of them 
would have to find quarters at Grange, Ulverstone, 
and Bowness. The Furness Railway Company 
had, however, very kindly promised to run special 
trains for their convenience morning and evening. 
At the International Engineering Conference, which 
would take place at Glasgow from September 3 
to 6, the Institution would take charge of 
Section III. Already 1700 members of various 
professional sovieties had intimated they would be 








present at the Congress, and as it was expected 
that these would be accompanied by some 1300 
ladies, it was desirable that rooms should be 
engaged at once, or there might be difficulties in 
finding accommodation. 


Guascow Exectrric TRAMWAYS. 


The new electric generating station for the 
Glasgow Corporation tramways was formally in- 
augurated on Wednesday of this week by the Lord 
Provost, and by the time the Exhibition is opened 
on Thursday next, all the lines converging upon 
the site of that undertaking will be electrically 
equipped. The Corporation took over the tram- 
ways in 1894, when 30 miles of double line were 
owned, and it is at once a testimony to the efficiency 
of the service and to economical management that 
the cost then incurred has been nearly all written 
off, so that the capital account to-day is practically 
the exact cost of the new system. The mileage in 
operation has been increased to 44 miles, and lines 
under construction, or in contemplation, will 
bring the total to 72 miles of double line cover- 
ing the area embraced in the 5-mile radius from 
the centre of the city, and including many 
suburbs ; 600 cars will always be in operation. The 
electric current is generated at one central station, 
most suitably located in every respect, and 
especially for coal and other supplies. There is 
thus concentration of control, which means eco- 
nomy in every direction. The works were com- 
menced in May, 1899, and a short description, with 
illustrations, was given in ENGINEERING during 
construction. The main buildings are 244 ft. long, 
the boiler-room, with sixteen Babcock and Wilcox 
steam generators, being 84 ft. wide, the main 
engine-room 75 ft., and the auxiliary engine-room 
40 ft. Mechanical means of dealing with the coal 
from barge or store to furnace are provided. There 
are four main engines, two of American construc- 
tion—and these were set in motion on Wednesday 
—and two by British manufacturers, now nearing 
completion. They are very massive, weighing about 
700 tons each, the high-pressure cylinders being 
42 in. and the low-pressure cylinders 62 in. in 
diameter, while the shaft is 36 in. at the fly- 
wheel, which is 24 ft. in diameter and over 98 
tons in weight. Messrs. Musgrave’s engines were 
illustrated in ENGINEERING, on page 176 ante, 
and Messrs. Allis’s engines will be illustrated in 
an early issue. Each of the four engines develops 
at normal load 4000 horse-power, or at full load 
5000 horse-power, and is capable of running 200 
cars, so that at least one engine can be held in 
reserve, even when all projected lines are com- 
pleted. The generators, which weigh complete 
90 tons, are of the three-phase type, with an 
output of 2500 kilowatts at 6500 volts, and the 
current passes to five substations, fitted with three- 
phase transformers and rotary converters. By these 
units the voltage of the alternating current is 
reduced to 330, and afterwards converted to a 
direct-current of 500 volts, as such passing along the 
feeder cables to the overhead trolley wires. Re- 
turning to the central station, it may be noted 
that there are two auxiliary engines, which are only 
small by comparison with the main engines, for 
they weigh 122 tons and develop 800 indicated 
horse-power at normal load, driving 500-volt 
dynamos of 600-kilowatt capacity for working the 
station plant and lighting the several car dépots. 
There are also six 85-indicated horse-power engines 
for exciting the fields of the main electric generators. 
The extent of the establishment is further suggested 
by the area of the switchboard, which is 1500 
square feet. In the auxiliary room there are five 
surface condensers, four centrifugal pumps of a 
total capacity of 240,000 gallons per hour, four air 
pumps, four feed pumps delivering 8000 gallons 
per hour ; and with the exception of a Weir pump 
delivering 16,000 gallons, all the auxiliaries are 
electrically driven. It is scarcely necessary to say 
that in every respect the best practice has been 
adopted ; but we reserve a fuller notice until the 
station is quite complete 1. 


Tue TELEGRAPHONE. 


The Telegraphone Syndicate, 2, Angel-court, 
Throgmorton-street, E.C., has on view a very in- 
teresting demonstration of the telegraphone, or tele- 

honograph, of Mr. Waldemar Poulsen, of Copen- 
agen, which has several times been mentioned in 
these columns. Attention was first drawn to this 
ingenious discovery about a year ago. It occurred 
to Mr. Poulsen that it should be possible to obtain a 





lasting magnetic record of a telephone message pro- 
duced not, as in the case of the phonograph, by the 
aid of a style and a mechanical contrivance worked 
by the energy of the human voice, but directly by 
the magnetic effects of the undulating currents 
of the transmitter, and the experiments proved 
much more ‘successful and simple than could be 
anticipated. A steel wire, ordinary pianoforte wire, 
1 millimetre in thickness, is wound in a close helix 
on a drum, about 6 in. in diameter, which is turned 
by an electric motor at a peripheral speed of 6 ft. 
per second or more. In the place of the style of 
the phonograph, we find a small electromagnet, 
under and between whose poles the wire passes. 
The currents of the microphone, circulating through 
the coils of the electromagnet, magnetise the steel- 
wire crosswise, and thus impress the message on it. 
For reproduction, the switch of the instrument is 
shifted so as to connect the same electromagnet 
with the receiving telephone, the magnet is moved 
back on its slide-bar, and the drum turned in the 
same direction as before. The magnetised portions 
of the wire re-induce the currents which magnetised 
them, and the message is repeated with a distinct- 
ness and articulation far exceeding anything as yet 
realised in similar apparatus. There is no difference 
of opinion regarding this point. The magnetic 
record, i.e., the wire, may be used for thousands of 
reproductions—ten thousand have been reached— 
pea, jae with perspiring hands, kept for months 
and cleaned of rust by means of a gentle application 
of emery paper, and will do its duty again. When 
a message is to be destroyed, the switch, again 
with its two or three dry cells in circuit, is put to 
its third position. The reverse currents then 
demagnetise the wire, and thus obliterate the 
message completely; the wire is at once ready 
to receive a fresh record. In place of the wire a 
thin steel band, about 4 in. wide, may be used. 
This is run off one drum on to another, between the 
two it is impressed with the message, or it gives 
off the message, as the case may be. This promises 
to afford a more practical instrument than the 
coiled wire. In the distributor for Press messages, 
an endless steel band, a few millimetres in width, 
is used, stretched over two pulleys, travelling at 
a rate of about 8 ft. per second. One electro- 
magnet impresses the message. Further on the 
band travels over a dozen other electromagnets, 
each joined to a separate receiver circuit, and, 
finally, over the deleting magnet, which has its 
own battery, or is simply a permanent magnet. 
Transmission goes on incessantly through the 
recording magnet; the messages are received by 
the telephones and wiped out by the deleting 
magnet, so that the belt returns demagnetised to 
the spot where a fresh impression can be made. 
The electromagnets used in connection with the 
steel wire consist of two iron pins, 1 millimetre in 
thickness, inclined towards one another with their 

oles and wound with 0.1 millimetre copper wire. 

he magnets of the steel bands have straight 
vertical cores. In either case it has been found 
profitable to cut the two limbs apart and not to use 
a complete horseshoe core. The material is Swedish 
iron ; nospecial selection is made. In the perfection 
of the apparatus, Mr. Poulsen has had the able as- 
sistance of Messrs. Pedersen and Hagemann, all of 
Copenhagen. We understand that the new dis- 
tributor, above referred to, has already been in 
practical operation in Copenhagen, and it is to be 
hoped that practical benetit may be reaped from so 
ingenious and promising a scientific achievement as 
the telegraphone. If the technical difficulties seem 
formidable, we need only recall the long interval 
that elapsed between the tremerdous stir created 
by the first exhibition of the phonograph and its 
real utilisation. 








Pic 1n GeRMANY.—The production of pig-iron in Ger- 
many last year was 8,494,852 tons, as compared with 
8,117,596 tons in 1899. The value of the two years’ out- 
pub was 27,454,350/, and 22,709,250/. respectively. 


LEEDS ASSOCIATION OF ENGINEERS.—The annual meet- 
ing for the election of officers was held on the 19th inst., 
when the following were constituted the executive: Pre- 
sident, Mr. G. W. Blackburn, M.I. Mech. E.; vice-pre- 
sident, Mr. G. R. Goldsack ; ex-president, Mr. Joe A. 
Tempest; committee, Messrs. T. Craister, R. Lupton, 
A. Towler, C. H. Holgate, W, Sheldon, and Sam 
Thornton ; librarian, Mr. J. Scriven; auditors, Messrs. 
J. Kitson and C. Porter; treasurer, Mr. W. H. 
Drake; and secretary, Mr. W. J. Dickinson. On 
assuming the chair, the newly-elected president made 
we encouraging remarks as to the ouvlook for his term 
of office. 
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ARGENTINE RAILWAYS. 


THE position of the principal Argentine railways— 
although, perhaps, not completely favourable—is 
satisfactory and encouraging, upon the whole, the 
Buenos Ayres Great Southern being enabled to an- 
nounce a dividend upon its ordinary stock for the past 
half-year at the rate of 6 per cent. per annum, carrying 
forward 29,912/.; the Buenos Ayres and Rosario, at 
the rate of 4 per cent. per annum (making 3 per cent. 
per annum for the whole of 1900), carrying forward 
21,405/.; the Buenos Ayres Western, at the rate of 
6 per cent, per annum, carrying forward 3178/., and 
the Central Argentine at the rate of 7 per cent. per 
apnum (making 6 per cent. per annum for the 
whole of 1900), carrying forward 30,211/. These 
results have been worked out with little or no 
assistance from the Argentine Government, and they 
speak well for the general resources of Argentina, and 
for the skill and care which are happily largely asso- 
ciated with British railway enterprise. It must not 
be supposed, however, that it is all plain sailing in 
connection with Argentine railways. So far from this 
being the case, the companies have had to contend 
with flood difficulties, with the vicissitudes incident 
to very variable agcicultural production, and with the 
losses and interruptions arising from periodical locust 
invasions. It has not yet been possible also to estab- 
lish the currency system of Argentina upon a substan- 
tial and suitable basis, so that Argentine railway 
managers generally have their hands full. The ratio of 
the working expenses to the traffic receipts upon the 
Buenos Ayres Great Southern system was 50.06 per 
cent. in the past half-year, as compared with 46.12 
per cent. in the a period of 1899; 
upon the Buenos Ayres and Rosario, 55.20 per 
cent., as compared with 52.18 per cent.; upon the 
Buenos Ayres Western, 50.57 per cent., as com- 
pared with 48.98 per cent. ; and upon the Central 
Argentine, 49.01 per cent., as compared with 47.51 per 
cent. The profit realised by the Buenos Ayres and 
Rosario for the whole of 1900, was 433,090/., while 
the Central Argentine secured a profit of 663,067/. in 
the same uel. The Buenos Ayres Great Southern 
does not make up its yearly accounts until the 
summer, and the ineas Ayres Western adopts a 
similar course. For the second half of 1900 the net 
revenue of the Buenos Ayres Great Southern came 
out at 526,801/., while that of the Buenos Ayres 
Western was 173,749/. 

At the close of last year the Buenos Ayres Great 
Southern had 2296 miles of line in operation. The 
cost of maintaining the system in safe running order 
was largely increased last year by floods, while the 
high price of coal augmented the charge for locomo- 
tive power to the extent of about 13,000/. ; these diffi- 
culties were, however, met to a large extent by a vote 
of 50,000/. reserved out of last year’s net revenue, 
while a temporary reduction was also made in the 
contributions to renewal funds. The Buenos Ayres 
Great Southern is proceeding with the construction 
of an extension from Olavarria to Bahia Blanca, while 
surveys for a further extension from Loberia to Tres 
Arroyos are being proceeded with ; both these exten- 
sions will, when completed, serve rich agricultural 
districts, and they are expected to produce a good 
traffic from the outset. The Buenos Ayres Western 
also suffered last year from unprecedented rains, but 
the additions which the board made at the close 
of the last financial year to various reserve funds 
enabled them to meet the special expenditure in- 
volved by the floods, and to keep the line up to 
its usual standard of efficiency. The Buenos Ayres 
and Rosario has recently acquired the Santa Fé and 
Cordova Great Southern. The two lines have been 
worked as one system since October 1, 1900, and their 
union has been attended with considerable advantage, 
both as regards improvement in traffic and savings in 
working expenses. The acquisition of the Santa Fé 
and Cordova Great Southern involved the construc- 
tion of an extension from Carlota to Rio Cuarto, on 
the Andine line, a distance of about 65 miles. This 
extension, which will involve an outlay of 160,000/., 
is now in course of construction ; it will be laid with 
65-lb. rails, taken from the main line between Buenos 
Ayres and Rosario. The main line is being relaid 
with 85-lb. rails, which have become necessary in 
order to carry the heavier engines and rolling 
stock necessitated by the exigencies of a grow- 
ing traffic. The Buenos Ayres and Rosario has 
entered into an agreement with the Central Argen- 
tine to acquire a concession recently granted to 
Mr. W. Goodwin for the erection and working of 
grain elevators in the docks at Buenos Ayres. The 
elevators are now in course of construction, at an 
estimated cost of about 150,000/., which will be 
shared equally by the two companies. The Western 
Santa Fé has been purchased by the Central 


Argentine, and has been worked on the Central 
Argentine Company’s account from August 1, 1900. 
The original Western Santa Fé system is proposed 
to be extended by the Central Argentine to Rio 
Cuarto. 





CAST-IRON BEAMS. 


AT @ meeting of students of the Institution of Civil 
Engineers, held on Friday evening, the 19th instant, Mr. 
Mr. Max am Ende in the chair, a paper on “‘ The Theory 
of Cast-Iron Beams” was read by Mr. E. V. Clark, 
B.Sc., Stud. Inst. C.E. The following is an abstract of 
the pane : ! 

In the ordinary theory of beams various assumptions 
are made, some of which are, in general, equally justifi- 
able for all beams, whatever their composition may be, 
whilst others presuppose certain properties in the material 
of which the beam is made. Those of the latter class— 
especially the assumed proportionality of stress and 
strain—are very far from the truth in the case of cast- 
iron beams, and the author endeavours to arrive at a 
theory in which the errors of these assumptions are 
eliminated. : 

From direct tension and compression experiments, 
stress-strain curves were obtained, which, on examina- 
tion, proved to approximate very closely to parabolas ; 
and the mean fracturing stress in the tension specimens 
was within 2 per cent. of the stress corresponding to the 
maximum ordinate of the tension parabola. For reasons 
given at length, the author takes this maximum ordinate 
as representing the true tensile limit of the cast iron, and, 
applying analytically to the theory of beams, the equa- 
tions of these two parabolic stress-strain curves, obtains 
expressions for the amount of shifting of the neutral 
axis from its original position, for beams of rectangular, 
square-on-angle, and circular sections, and for the modu- 
lus of resistance. The former is found to vary between 
4 per cent. and 7 per cent. of the beam’s depth, whilst 
the latter, on comparison with the modulus given by 
the ordinary theory, is seen to be 40 per cent. to 
57 per cent. greater. Tests were then made upon 
beams of the three types mentioned, cast simultaneously 
with the tension and compression specimens, but it was 
found that the calculated strengths still fell considerably 
short of those experimentally determined, although about 
two-thirds of the deficiency of strength given by the 
ordinary theory was eliminated. It thus appears that 
some factor of no small importance has been overlooked 
in the calculation of beam strength, and it is clear that 
the want of proportionality between stress and strain in 
cast iron is not sufficient to account for the abnormal 
strength of beams. 

The author next considers more closely the question of 
the form of the stress-strain curves for cast iron, particu- 
larly the tension curve, as its shape at the upper regions 
of stress has great influence on beam strength. Hodg- 
kinson’s classic experiments on cast-iron rods are referred 
to at length, and the parabolic equations he deduced 
(which are of the same form as those deduced by the 
author) are examined ; in these, with one exception, the 
vertex of the parabola is reached with a stress only slightly 
exceeding the mean fracturing stress. Other formulas, 
given by Homersham Cox, Unwin, and Segundo, as 
expressing closely the results of Hodgkinson’s or other 
experiments, are also mentioned, but none of these appear 
so satisfactory. The question whether, assuming the 
stress-strain curve to be a parabola, there is any intrinsic 
connection between the vertex of the parabola and the 
fracture point, is considered, but without definite con- 
clusion, as in some cases quoted the coincidence is very 
marked, while in others the reverse is the case. The 
previous history of the test-piece appears, from a limited 
number of experiments, to have considerable effect upon 
the fracture load, as well as upon the stress-strain curve. 

Experiments made by Segundo on steel are quoted, 
which show very close agreement between the calculated 
values for the modulus of elasticity, whether obtained 
from tension or compression experiments, from the de- 
flection of beams, or from the measured tensile and com- 
pressive strains in the outer fibres of beams; these offer 
decided evidence that the theory of beams in general is 
not radically at fault, as has often been imagined. 
Barlow’s hypothesis of a large and definite mutual sup- 
port between adjacent fibres is criticised adversely, 
as also is Hodgkinson’s suggestion that, in cast-iron 
beams, the neutral axis prior to fracture approaches very 
closely to the has meg side, both of these receiving 
ample confutation by Segundo’s experiments, previously 
referred to. 

A discussion followed, in which Messrs. H. E. Wim- 

ris, B.A., H. Standen, and J. W. M. Topley, 
tud. Inst. C.E., took part. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 11th inst, the large side tank 
steamer Numantia, built by Messrs. William Gray and 
Co., Limited, to the order of the Hamburg-Amerika Line, 
Hamburg, was taken to sea for her official trip, She 
has been built to Lloyd’s highest class. Her length is 
385 ft.; breadth, 52 ft.; and depth, 28 ft. 4 in.; and she 
has a deadweight capacity of 7100 tons. The machinery 
consists of a set of the Central Marine Engine Works’ 
triple-expansion engines, having cylinders 27 in., 43 in., 
can 72 in. in diameter by 45 in. piston stroke, three main 
boilers working ata pressure of 180 Ib. per square inch, 
Weir’s feed pumps and heater, evaporator, &c. The 
vessel maintained an average 8 of 11? knots, the 
machinery running smoothly, and without hitch. 


The Nereo, which was launched from the yard of 
Messrs. William Doxford and Sons last month, was taken 
for trial at sea on Sunday, the 14th inst. The vessel is 
on the well-known turret-deck system of the builders. 
The construction has superintended by Messrs. 
aie as lay, and Johnson, of London and Liver- 
= e vessel is 342 ft. 3in. long by 46 ft. 6 in. in 











readth and 27 ft. 54 in. in depth, having a carrying 





capacity of about 6000 tons deadweight. The machinery, 
also by Messrs. Doxford, has cylinders 243 in., 40 in., and 
664 in. in diameter by 42-in. stroke, and is supplied with 
steam from two single-ended boilers of capacity, 
with a pressure of 1801b. Four runs were made on the 
or mile, when an average speed of 9.5 knots was 
obtained. 


Messrs. Wood, Skinner, and Co., Limited, successfully 
launched from their shipbuilding yard at Bill Quay, New- 
castle-on-Tyne, on Thursday, the 18th inst., a finely 
modelled steel screw steamer, which has been built by 
them to the order of Mr. A. Capelle, of Cardiff, for 
Messrs. A. d’Orbigny, Faustin, and Cie., of La Rochelle. 
The principal dimensions of the vessel are as follow, 
viz.: Length, 250ft.; breadth, 37 ft. ; depth moulded, 
18 ft. 5in. ; with a deadweight carrying — of about 
2300 tons. The propelling machine as Ae con- 
structed and will be fitted by the North-Eastern Marine 
Engineering Company, Limited, at the Northumberland 
Engine Works, W nd-on-Tyne, and will consist of a 
set of triple-expansion engines of the improved type having 
cylinders 20 in., 33 in., and 54 in. in diameter, respectively, 
with a stroke of 36 in., steam being supplied by two large 
steel multitubular boilers working at a pressure at 160 lb. 
per square inch. As the vessel left the ways she was 
a Deux Charentes by Madame A. Capelle, of 

ardiff, 








Messrs. Wigham- Richardson and Co., Limited, launched 
a fine steel screw steamer on Friday, the 19th inst,, which 
they are building to the order of the Deutsche Damp- 
schifffahrts Gesellschaft ‘‘ Hansa,” of Bremen. The 
vessel is 430 ft. in length by 55 ft. beam, and will be 
fitted with four-crank a engines on 
the Yarrow, Schlick, and Tweedy system, which, together 
with the boilers, are being constructed by Messrs. 
Wigham-Richardson and Co., Limited. As the vessel 
left the ways she was named the Neuenfels, the christen- 
ing ceremony being performed by Mrs. Ph. Wigham- 
Richardson, of London. 





On Friday, the 19th inst., Messrs. William Gray and 
Co., Limited, launched the large side tank steamer Nico- 
media, which they have built to the order of the Ham- 
burg-Amerika Line, of Hamburg. She is built to 
Lloyd’s highest class, and her dimensions are: Length 
over all, ft.; breadth, 52 ft.; depth, 28 fo. 4 in; 
deadweight capacity 7150 tons; with large measurement 
capacity. A cellular double bottom extends throughout 
and the after peak also takes water ballast, whilst the 
side tanks contain an additional 850 tons, giving over 
1900 tons water ballast in all. These side tanks 
(McGlashan’s) extend through the main and after holds, 
and engine-room for a length of 217 ft., in way of which 
the ship has double sides, adding greatly to her strength 
and safety. The machinery consists of a fine set of 
triple-expansion engines of over 1600 horse-power, having 
cylinders 27 in., 43 in., and 72 in. diameter by 45 in. 
piston stroke, with three main boilers to work at a pres- 
sure of 180 lb. per square inch, all by the Central Marine 
Engine Works of the builders. The hull and machinery 
have been constructed under the superintendence of Mr. 
van de Smissen and Captain Falke on behalf of the 


owners. The ceremony of christening the Nicomedia 
was performed by Miss Bessie McGlashan, West 
Hartlepool. 


On Saturday, the 20th inst., the steel screw steamer, 
Westfield, built by Messrs. William Gray and Co., 
Limited, to the order of Messrs. John Ruthen and Co., 
of Cardiff, had her trial trip. The vessel is of the follow- 
ing dimensions : Length over all, 331 ft. ; breadth, 47 ft. ; 
and depth, 27 ft. 4 in. Triple-expansion engines have 
been supplied from the builders’ Central Marine Engine 
Works, and have cylinders 25in., 40in., and 65 in. in 
diameter, with a piston stroke of 42 in. Two large steel 
boilers working at a pressure of 160 lb. per square inch 
will furnish an ample supply of steam. The trial went 
- ys satisfactorily, the ship making an average speed 
of 11 knots. 








CONTROLLER FOR Exectric AUTOMOBILES, —The Allge- 
gemeine Elektricitits.Gesellschaft, of Berlin, is introduc- 
ing a universal controller for accumulator autocars, which 
comprises all measuring and switching apparatus, and 
also the lamp circuits. The apparatus is placed in front 
of the driver, and fits into a recess of the floor, the cylin- 
der and its gearing being in a box, lying below the 
floor level. he cylinder can beset at eight posi- 
tions; either the head se or the side lamps, or all 
three lamps may be switched on or out. The apparatus 
are designed for currents of 180 volts maximum, and are 
made in two sizes, for maximum intensities of 30 and of 
50 amperes respectively. 





MERCHANTS, MANUFACTURERS, AND SHIPPERS. — 
Kelly’s Directory of Merchants, Manufacturers, and 
Shippers, and Guide to the Export and Import Shipping 
and Manufacturing Industries of the World, 1901, has 
just reached us. This is the fifteenth edition, the last 
ten editions having appeared at intervals of a year. It 
contains a number of additional places, particularly in 
the United States and Canada. The book contains not 
only the names of persons trading with the colonies and 
abroad, but also those of the more important foreign mer- 
chants, and further, those of the principal goods im- 
ported into the United Kingdom. copy of this work 
is to be found in the office of every British Consulate of 








importance throughout the world, and no one desirous of 
establishing a foreign trade can afford to be without it, 
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ELECTRICALLY-DRIVEN 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, LTD., ENGINEERS, MANCHESTER. 


DRILLING MACHINE. 








Tue drilling machine illustrated on this page has 
been designed by Messrs. Mather and Platt, Limited, 
of Salford, Manchester, with the special object of 
providing a tool convenient for drilling operations 
where the expense of carrying the tool to the work 
is less than that of carrying the work to the tool. 

The machine is entirely self-contained, having no 
connection with any outside apparatus except the 
electric leads. It may readily be set up, and can be 
detached, moved, and started again with a minimum 
delay. The spindle is direct gear-driven from the 
motor-shaft, thereby insuring economy of power. The 
driving gear is of great strength, and the machine is 
capable of taking heavy cuts, considering its size. 
Holes may be drilled in any direction—horizontal, 
vertical, or at any angle—with equal facility. All 
adjusting clamps — be loosened at the same time 
for the necessary adjustments, without fear of any 
part being over-balanced. Holding down bolts are 
dispensed with, as the machine is able to grip any 
bedplate, or other convenient flat and smooth piece of 
iron. 

As will be seen from the illustrations, this machine 
consists of a main column fitted with a saddle, which 
carries a radial arm, on one end of which is mounted 
the drilling head with its spindle, and on the other 
end the driving motor. These parts are constructed 
to give three independent motions of the drill : 

1. The saddle and all parts carried by it can be 
swivelled in a complete circle round the main column 
in a horizontal plane. 

_2. The radial arm can be swivelled in a complete 
circle in a vertical plane. 

3. The radial arm, and with it the drill spindle, 
can be swivelled about its own axis through a com- 
plete circle in a plane perpendicular to the arm. 

Besides these motions the head can be traversed 
along the radial arm, and the saddle can be raised or 
lowered on the main column. 

The base of the drill is provided with an electro- 
magnetic arrangement, which holds the drill in posi- 
tion when placed on any flat and smooth surface of 
iron, and with a good contact an adhesion of 3 tons can 
be obtained. For specially heavy work it is desirable | 
to supplement the magnetic attachment by dogs to 
prevent creeping. The current for this magnet is taken | 
from the same source as that used for driving the | 
motor ; the circuits being connected in such a wa 
that the act of starting the motor magnetises the hold- 





ing-down coil, thus preventing the too 
carelessness, 





shifting through | in 





resistance, which is thus effectively protected from 
injury. A screw runs the whole length of this column, 
carrying a crescent-shaped nut which projects into a 
groove in the saddle, providing in this way a ready 
means of elevating the saddle, while leaving it entirely 
free to rotate round the column, 

The radial arm is 8 in. in diameter, and on one end 
is mounted the drilling head with its spindle, and on 
the other end the driving motor. The whole of the 
driving gear is contained in this radial arm so that its 
position in no way affects the driving. The traversing 
motion of the drilling head is contealied by a screw in 
the usual way, and it is firmly clamped in position by 
an expanding wedge gib. The drill spindle is 3 in. in 
diameter, and is bored at the end for No. 5 Morse 
taper socket, and is provided with power feed by means 
of a sleeve driven with pinion and two sets of worms 
and gears, directly off the spindle. By disconnecting 
the power feed by the clamping nut at the centre of 
the hand-wheel, the spindle may be fed by hand. 

The motor attached is of the ‘‘ Mather and Platt” 
two-pole enclosed type, capable of developing 2 horse- 
power at 800 revolutions per minute, and is connected 
to the switch by a flexible cable, and can be wound as 
desired for working from a 100 or a 200-volt circuit. 
The motor shaft is prolonged so as to pass —— 
the spiral gear, driving direct on to the drill spindle. 
This gear has a ratio of 9 to 1, and with back gears 
of 3 to 1 provided, it is possible to run the spindle 
either at 90 revolutions per minute or 30 revolutions 
per minute, with the motor running at full speed ; 
slower speeds can be obtained by regulating the 
speed of the motor. The drill is suitable for boring 
holes up to 2 in. in diameter. 








INDUSTRIAL NOTES. 

Tue employment chart La soa by the Labour 
Department of the Board of Trade shows a decided 
improvement as compared with the two previous 
months, when the chart-line stood almost unmoved at 
4 per cent. of unemployed, then fell quickly to a point 
rather below that at the end of September of last year. 
The returns upon which the report of the state of the 
labour market is based were 2508, of which 1777 were 
from employers, 605 from trade unions, and 126 from 
other sources. These returns show that the decline 
during the last few months has given place to an 
improvement in most of the more important groups of 

Jouteies, except in the textile trades. All round, 
the state of employment is much worse than it was a 


The main column is 7 ft. high and 12 in. in diameter, | year ago at the same date. There has been a marked 


and the lower part of it contains the motor starting | fall in wages in the iron and steel and coal industries ; 





but singularly enough, the latter has been to some 
extent ced by the advance in miners’ wages in 
South Wales under their sliding scale, 

In the 143 trade unions, whose returns are ially 
reported upon, there was an aggregate of 544,688 
members, of whom 19,618, or 3.6 per cent., were stated 
to be unemployed in the month, as compared with 
3.9 per cent. in the previous month, and with 2.3 per 
cent. in the corresponding month of last year in 137 
unions, with 524,199 members—the increase of unem- 
ployed being equal to 1.6 per cent. 





The state of employment in the various groups of 
industries varies. the coal industry, employment 
was about the same as in the previous month. As 
compared with the same period of a year ago, the 
average number of days worked per week was less; 
but the total number of workpeople employed was 
greater. At collieries employing 480,522 workpeople, 
the pits worked on an average 5.30 8 week 
during the month, as compared with 5.19 days in the 
month previous, and 5.67 days per week a year ago in 
the same month. 

In ironstone mining a slight improvement is mani- 
fest as compared with the previous month, but a 
decline as compared with a year ago. At the 123 
mines reported upon, 15,402 persons were employed ; 
at these works the average number of days worked 
was 5.55 per week as compared with 5.39 in the 
previous month, and 5.71 days in the same. month of 
last year. 





In the pig-iron industry there was little change in 
the past month,’ but trade was much worse than a year 
ago. At the works of 115 ironmasters, employing 
about 20,600 persons, there were 289 furnaces in blast, 
one less than in the previous month, or fewer by 90 
than were in blast a year ago. 

In the manufacture of iron and steel employment is 
about the same as in the previous month, but worse 
than a year ago. At the 205 works covered by the 
returns, 78,414 persons were employed ; at these the 
total volume of employment, taking into account the 
numbers employed and the number of shifts worked, 
shows an increase of 0.5 as compared with the previous 
month, but a decrease of 10.1 per cent. as compared 
with the same month a year ago. 

In the tinplate industry there has been some im- 
provement, but employment is much worse than it 
was a year ago. A total of 293 mills were at work, 
inclusive of those manufacturing black plates, as com- 
pared with 277 in the previous month and 418 in the 
same month of last year. The total number employed 
is estimated at about 14,600, or some 6400 fewer than 
& year ago, 





In the engineering and metal trades’ group employ- 

ment improved somewhat in the month. The propor- 
tion of unemployed union members was 3.5 per cent., 
as compared with 4 per cent. in the previous month 
and 2.2 @ year ago. 
In the shipbuilding trades’ group there has been 
further improvement. The proportion of saumphres 
union members was 2.4 per cent., as com with 
3.2 per cent. in the previous month and 2.5 per cent, 
in the same month of last year. 

Employment has slightly improved in the building 
trades’ ore during the past month. In the branches 
included the proportion of unemployed members of 
unions was 4.7 per cent.,°as compared with 5,2 per 
cent. in the previous month, and 2.6 per cent. in the 
same month of last year. The prospects also are 
brighter. 

n the woodworking and furnishing branches em- 
ployment has continued to co. Se all along the line, 
The proportion of out-of-work union members was 
3.6 per cent., as compared with 6.4 per cent. in the 
previous month, and 2.4 per cent. a year ago. 





In the printing trades employment has improved ; 
but in the bookbinding branches it has declined. The 
proportion of unemployed union members was 3.7 per 
cent., the same as in the previous month, as com- 
pared with 3.6 per cent. a year ago. In the paper 
trades there is a slight decline; the proportion of 
out-of-work union members was 3.1 per cent. as com- 

red with 2.6 per cent. in the previous month and 
2 oa cent. a year ago. 

The glass trades are not so well comme as they 
were a year ago; they are still very slack. The pro- 
— of unemployed was 12.7 per cent.; a ge ago, 
.3 per cent. ing has been large for years 
In the leather trades there is further improvement, 
The proportion out of work was 2.0 per cent.; in the 

revious month, 2.5 per cent.; a year ago, 1.3 per cent. 

he boot and shoe trades are fairly well employed, 
but they are dull in some centres. 





In the textile trades the tendency is towards a de- 
cline. This isso in both branches of the cotton trade, 


but, on the whole, employment is fair to moderate. 
In mills and factories employing 76,760 females, 79 





per cent. in spinning mills, and’ 70 per cent. in weav- 
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ing factories, were in full employment, as compared 
with 88 and 76 per cent. respectively in the previous 
month, and 100 and 96 per cent. respectively a year 
ago. 
% the woollen trades there is a decline, but employ- 
ment is still fair. In the worsted trade there is im- 
provement, also in the hosiery trades, but the latter 
are still slack. 

There was a decrease in the average number em- 
ployed at the docks and wharves in London—from 
17,138 to 16,230 per week. 


The labour disputes in the month were 52, involv- 
ing 20,779 persons, of whom 12,814 were directly and 
7965 indirectly affected. In the previous month there 
were 25 disputes, involving 6045 persons ; in the same 
month of last year there were 40 disputes, involvin 
10,049 workpeople. Of the 52 fresh disputes, 
occurred in the mining industries, 10 in the engineer- 
ing, metal, and shipbuilding groups, 9 in the textile 
caluvtelen, 4 in the building trades, and 6 in other 
industries. During the month 50 old and new disputes, 
involving 13,940 workpeople, were arranged. Of these 
16 disputes, affecting 3497 persons, were decided in 
favour of the = ; 15, affecting 5552 persons, 
in favour of employers; and 13, affecting 3899 
persons, were settled by compromise. The remaining 
6 disputes, pre 1 persons, were still under 
negotiation in details. : 

The changes in rates of wages reported in the 
month affected 196,360 workpeople, and it is rather 
singular that the upward and downward movements 
nearly balanced each other, the net effect upon wages 
being almost ni/. Of the total number affected 
140,476 received advances averaging 11}d. per head 

r week, and 55,884 suffered decreases averaging 
Bs. 6d. per week. The net result of the changes re- 

rted in the previous month was an average decrease 
in wages of 2s. 0jd. per head on the weekly wages of 
220,203 persons ; during the corresponding month of 
last year the net result was an average advance of 
ls. 114d. per head in the weekly wages of 204,100 

rsons, The principal increase was that affecting 

25,000 coalminers in South Wales and Monmouth- 
shire. The decreases were in the iron and steel 
trades, affecting some 51,587 workers. About 3950 
shale workers in Scotland also sustained decreases. 

Changes affecting 10,270 workpeople were arranged 
by conciliation or arbitration; changes affecting 
173,054 were effected under sliding scales. Only three 
ehanges, affecting 764 persons, were preceded by stop- 

ge of work; the remaining changes, affecting 

2,272 persons, were arranged by direct negotiation 
between employers and ye or by their repre- 
sentatives. Strikes, it will be seen, had little to do 
in the settlement of the disputes referred to in these 


reports. 





The American Federationist for the current month 
deals, among other matters, with the proposed labour 
legislation in the Dominion of Canada. The proposals 
include the registration of Japanese as citizens ; amend- 
ments to the alien labour law, and its enforcement ; 
the amendment of the law as to picketing, by the 
omission of the words ‘watching and besetting ” 
in regard ‘to strikes, and making picketing legal ; 
weekly payments of wages, and various other matters. 
An inquiry is demanded into the alleged labour riote 
in connection with the textile workers’ strike, the 
report thereon + gee Magee the late riot at that 
place (Valleyfield, Quebec), was brought about: by 
the intriguing of politicians, and not by organised 
labour.” A fight is to be made me ‘¢ injunctions ” 
in the event of a strike. It is alleged that for speak- 
ing to a cont pea oh ber can = — es con- 
tempt of Court and cla into jail. He is not given 
a trie .” Itis aaa out that this cannot be done 
in England, but is done in Canada. It is argued that 
the law should be clear, and that if a man commits 
an offence he ought to ‘‘be proceeded against re- 
gularly, and given a fair trial.” This is no mere 
complaint against provisions for insuring law and 
order, but only against methods that are unconstitu- 
tional in a free country. There is a strong article 
condemnatory of compulsory arbitration, on which 
subject the writer quotes the expressions of the 
promoters of such legislation as being intended to curb 
the unions in the United States, against which the 
Federation protests. 


The report of the Boilermakers and Iron — 
Builders for the current month is encouraging. It 
says: ‘‘ From nearly all our districts comes the wel- 
come news that our members are fairly well employed.” 
The principal exception to this state of things is 
Hull, where, by the failure of one firm and suspension 
by another, some men are unemployed. The members 
are reminded that the state of trade is just now un- 
certain, and they are urged to take advantage of 
existing briskness, so as to be prepared when days of 
depression come, as many prognosticate will be the 
case ere long. In the inland towns boilermakers and 
others are still wanted. As regards the Government 





shipbuilding programme, the report hints that the 
ake of Nhe Government are not so good for 
workmen as the boiler-shops, however good and steady 
the men employed. Private firms are regarded as far 
better, and the report says: ‘‘ Would that all ships 
were being built outside the Royal Dockyards, while 
the present unfair conditions of labour exist.” The 
pith of the report on the use of Belleville boilers is 
given for the benefit of members. As regards the 
state of trade returns, the total on the funds was 
3462, as compared with 3956 reported last month— 
decrease 494. Of these cards were granted to 38— 
increase 10, but these went in search of work. Num- 
ber signing the vacant-book, 167—decrease 53 ; mem- 
bers on donation benefit, 856-—decrease 364; on sick 
benefit, 1767—decrease 47 ; members on superannua- 
tion benefit, 634—decrease 30. The membership in- 
creased in the month by 261. Riveters are advertised 
for at Chiswick (Thornycroft’s), and for the Govern- 
ment boiler shops at Devonport; platers are wanted 
in Yorkshire, and there are inquiries for men in the 
Mersey district. An account is given of a member 
who entered in 1842, and has so continued for 59 
ears; he was the branch secretary for over 50 years. 
e members are making him a testimonial in honour 

of his long service to the union. 


In the Wolverhampton district the complaint is lack 
of animation in the iron and steel industries and of a 
continuation of low prices in most branches. Makers 
of best bars, at stad wy and hoops are in receipt of 
sufficient orders to keep their mills and forges in 
regular operation ; other makers are not so fortunate. 
Although makers of marked iron keep up the last 
quarter's rate of 9/. 10s. per ton, would-be buyers keep 
back contracts in the hope of a reduction, and specu- 
lation is at a standstill. It is reported that business 
in unbranded qualities is done at very low rates. In 
the common sheet trade there have been more in- 
quiries, but the terms offered are said to be unprofit- 
able. With regard to pig iron, the output is limited, 
only sixteen furnaces in blast, out of 100 in the whole 
district, so that producers are able to maintain their 
rates. In the engineering and allied industries em- 
ployment varies somewhat ; with the engineers it is 
moderate; with ironfounders, boilermakers, bridge, 

irder, tank, and gasholder makers it continues good ; 
air in other branches. Electrical engineers, cycle 
and motor makers report improvement. 

In the Birmingham district business is reported to 
be dull in the iron and steel industries. Many of the 
iron works kept a long holiday, not being anxious to 
reopen owing to the state of trade. The output being 
reduced stocks, are becoming small. The price of best 
bars is kept up, but for common qualities the demand 
is limited and the prices are cut low. In the engineer- 
ing branches the returns indicate that employment is 
from g to moderate ; smiths and pre mi good ; 
toolmakers and patternmakers moderate ; ironfounders 
bad. Electrical engineers continue busy. In the other 
iron, steel, and other metal-using industries the con- 
ditions vary, some are busy, others moderately so, a 
few, very few, are stated to be slack. 





In the Lancashire districts there is little change in 
the position of the engineering trades, The prin- 
cipal branches are still fairly well off for work, and 
the trade union returns, as yet, show no serious 
slackening off as regards employment. But it is com- 
plained that there is not a sufficiency of new work 
coming forward to replace the orders running out. All 
sections of electrical engineering continue to be exceed- 
ingly busy, and the pressure indicates that activity is 
likely to be maintained for a considerable time. Loco- 
motive builders are also full of work, enough to keep 
the works going far into next year. The principal 
toolmakers are fairly well supplied with orders ; boiler- 
makers are actively en vite i as are also ironfounders, 
machine workers, smiths and strikera, General engi- 
neering sections are moderately employed. The only 
branch in which depression is felt is in the textile 


machine making industry. In the iron and steel trades | ¢ 


business has been slow, with no material change either 
as to demand or prices, but there is a rather more 
hopeful tone, though it is not altogether general. The 
feeling seems to be that the lowest level of prices is 
not yet reached, and this keeps back buyers, except 
for present requirements. 





A rather serious case of breach of contract came 
before the South Shields Petty Sessions last week, 
when no fewer than 561 miners engaged at the Heb- 
burn Colliery were summoned for absenting themselves 
from work on March 25 and 26. The whole of the 
defendants appeared and claimed that each case should 
be dealt with separately. This caused some consterna- 
tion, but remonstrance was vain. The damages were 
laid at 10s. per man, and the court went steadily 
through the list for some time, when one of the de- 
fendants said ‘‘I vote we gang out.” Most of them 
then left in a body. A penalty of 10s. and costs was 








imposed in each case. 


The Federation of Trade Unions in their quarterly 
report states that p has m made, 
The income for the quarter was 7074/., while the 
expenditure only amounted to 746/. It is claimed 
that the Federation has done some good work in the 
prevention of disputes, which is in its favour. The 
surplus funds now amount to 41,000/. It instituted 
an inquiry into the dispute at the Penrhyn quarries, 
but it came to nothing. 





The Penrhyn quarrymen’s dispute continues. Its 
new phase is that the quarries are to be re-opened 
for those who ‘care to accept work, and police pro- 
tection has been asked for to prevent intimidation. 
The men on strike are leaving the locality, seeking 
work elsewhere, many going to the colliery districts 
in South Wales, others farther afield, seeking pas- 
tures new. 


The strike in the building trades in Belfast, which 
affected some 3000 men, and has lasted about twelve 
months, was settled last week by arbitration mutually 
agreed upon. 


The operative steelworkers in the West of Scotland 
have agreed to accept a 10 per cent. reduction in 
wages, the same to take effect from April 28. 


The dispute of the Fairfield Works, Glasgow, ended 
on Saturday last, the men resuming work on Monday. 
The firms made concessions, and promised to abide 
by them. Nearly 4000 men were affected by the dis- 
pute, now happily ended. 








Reports state that the wages of Welsh miners are 
higher than they have ever toh before, some getting 
from 18s, to 20s. per day. Indeed, some appear to 
have taken from 10/. to 12/. in the fortnightly pays. 
Coalowners say that they could have earned more, 
but the output per man is now less than it was three 
years ago. 

The May Day celebration in London is to be a peace- 
ful display at the Crystal Palace, feasting and games 
mostly, with some little speaking for those who desire 
to listen. 

The socialists of Barcelona have, it is said, resolved 
to celebrate the day by entering upon a general strike. 
With such a decision, a day of mourning would be 
more appropriate. 

The Associated Employers in the building trades 
at Berlin have resolved to lock out their men if they 
absent themselves from work on May 1. It is said 
that trade is slack, and that the May Day holiday is 
useful as a pretext for closing the works. 





The Northumberland miners have resolved to aban- 
don opposition to the Mines Eight Hours’ Bill if a 
local option clause be accepted. ‘The Miners’ Federa- 
tion have hitherto opposed this proposal. 

It appears that the proposal of the National Federa- 
tion of Miners for a levy of a penny per month per 
member, for the support of Labour representatives in 
Parliament, has been practically agreed to. The Scot- 
tish Federation also approve. It is anticipated that 
the levy will produce sufficient to support 50 members 
in the House of Commons, if only the constituencies 
can be found to elect them. 





Gas AT NEwcasTLE.—The consumption of gas in the 
Newcastleand Gateshead GasCompany’s district increased 
from 1,540,194,000 cubic feet in 1890 to 2,598,981,000 
cubic feet in 1900. This is an increase of more than 
68 per cent. in ten years. 


_Barrow Dock.—The lowering of Ramsden Dock lock 
sill 24 ft., has been successfully accomplished. The con- 
tract has been executed by Messrs. John Aird and Co., 
and has involved an expenditure of 200,0007. The largest 
vessels afloat can now enter Barrow Dock. 


CaTaLocurEs.—Messrs. John Barker and Sons, Limited, 
of Park-street, Iron Works, Oldham, have sent us a 
catalogue of hoists, cranes, pulleys, &c. It covers a 
considerable of millwrighting.—We have received 
rom Messrs. Wailes, Dove, and Osi, manufacturers of 
bitumastic enamels, a copy of a circular they are issuing 
in connection with the w Exhibition, and consist- 
ing of a map of Glasgow and plan of the Exhibition 

unds, bound in a strong cover.—The Brush Electrical 
ineering Company, Limited, of 49, Queen Victoria- 
street, E.C., have abliabed a catalogue of electric trac- 
tion plant and callings stock. The company, as is well 
known, are makers of complete traction equipments from 
the steam engines and generators to the line and cars. 
The largest motor listed in this catalogue is rated at 
35 horse-power, and gives a uniformly high efficiency 
over a wide range of speed. — Messrs. Jenkios 
Brothers, of 62, Watling-street, E.C., have sent us & 
copy of their catalogue for 1901, containing detailed 
descriptions of the special features of the firm’s various 
patterns of valves for steam, water, or air.—The new 
nes list of the Simplex Steel Conduit Company, 20, 
ucklersbury, E.C., contains illostrations, showing 
clearly the peculiar features of the company’s speciality, 
whilst the very complete manner in which the various 











items are priced greatly enhances the value of the pub- 
lication. 

















APRIL 26, 1901.] 


ENGINEERING. 








AMERICAN WARSHIPS. 

Ten Years’ Naval Construction in the United States.* 
By Professor J. H. Bites, Member of Council. 
(Concluded from page 525.) 

In the next type of ship which was built, the Alabama 
class,+ the 8-in. guns were completely done away with, 
and the fourteen 5-in. guns were rep! by fourteen 
6-in. guns, otherwise the arrangement was practically the 
same. This battery is of the same power as in our ships, 
but the 6-in. guns on the main deck are all in a box bat- 
tery, similar to the Kentucky. Four are in an open bat- 
tery on the upper deck, where they have protection only 
on their fronts, and not in the rear; and two others are 
forward on the main deck, which also have front protec- 
tion only. The normal coal supply of the Alabama is 
800 tons, as against 400 tons in the Kentucky. This 
change, together with the changing of the 5-in. guns to 
6-in., has necessitated the doing away with the four 8-in. 
guns, so that the armament of the Alabama seems to 
represent a stage, in the opinion of the naval authorities, 
at which they had practically agreed with the British 
naval authorities in their ideas as to the best arrangement 
of armament, except in that part in which they prefer to 
adhere to the box battery rather than to have casemates. 

In the next type of ship—the Maine, Missouri, Ohiot 
—we have almost a repetition of the Alabama in the bat- 
tery arrangement. The important change in these two 
ships, however, is the amount of speed and coal supply, 
the former being increased from 16 knots to 18 knots, 
while the latter is increased from 800 tons to 1000 tons, 
the normal displacements being increased from 11,500 
tons to 12,500 tons, in order to obtain these results. It is 
to be noted, however, that practically all the earlier 
battleships attained 17 knots on trial, and that it is pro- 
bable that the Maine class will not be 2 knots in excess of 
the earlier classes. The last two classes, the Georgia and 
Virginia, have their largest guns reduced to 12-in., but 
their armament is very much strengthened by a battery 
of 8-in. guns, eight in number. 

The latest information on this subject seems to be that 
all the ships of both these classes are to be fitted with 
the 8-in. superimposed on the 12-in., and also a pair of 
turrets, one on each broadside, each having two 8.in. 
guns. There seems to have been a great conflict of opinion 
as to whether the arrangement of the Indiana or the 
arrangement of superimposed turrets should be adopted, 
but the latter arrangement seems at present to be most 
favoured. The thickness of armour on the turret in this 
latter class is reduced to 12 in. on the front, and 11 in. to 
9 in. on the rear in the turret for the 12-in. gun, while the 
barbette has 10 in. to6in. On the 8-in. turret the thick- 
ness is 8 in. to 64 in. forward, and 64 in. to 6 in. aft. The 
6-in. guns are twelve in number, and are arranged in a 
box battery on the main deck. These vessels are to have 
a displacement of 14,900 tons, or 15,300 tons if sheathed, 
and are to have a speed of 19 knots. They have a coal 
supply of 900 tons, and a bunker capacity of 1900 tons. 
One cannot fail to be struck with the enormous battery of 
these ships, and with the great protection which it has. 
It may also be noted that their draught is a apn 
small, being only 24 ft. They are to have Babcock and 
Wilcox water-tube boilers. It is true, therefore, that 
the tendency has been to increase the size of battle- 
—_ and to have no second-class battleships, but 
rather to allow the older first-class to become, by the 
lapse of time, in some sense second-class. There have, 
however, been created for harbour defence purposes four 
3000-ton monitors. These are fully described in the Tables 
given. 

These vessels are actually being built somewhat larger 
than they were originally designed. They have two 12-in. 
gunsin one turret, and four 4-in. guns on a superstruc- 
ture. The side armour is 11 in. at the top, tapering to 
5 in. at the lower edge, which is 5 ft. below the water. 
The upper edge is 3 ft. above the water. The armour of 
the turrets is 10 in. thick, and, unlike the earlier moni- 
tors, it has a barbette, raising the turret on the upper 
deck of the ship. This raises the centre of the 12-in. 
gun, so that it is 10 ft. above the water-line and 7 ft. 
above the deck. The openings round the funnels and ven- 
tilators are armoured with 6-in. armour. There is a 
superstructure, built up amidships, extending to within 
8 ft. of the side of the ship, extending over two decks in 
height, the lower of which carries the 4 in. guns, and 
the _ some smaller guns, and also affording addi- 
tional accommodation, for the people who live on board, of 
a very much better character than is usually the case in 
monitors. These vessels are only intended to steam 
about 12 knots, and havea small coal supply of 200 tons, 
the mean draught being only about 12ft. 6 in. They 
have the defect common to all monitors—that the open- 
ing of almost any one compartment to the sea would, in 
al probability, cause them tosink. It seems to be quite 
unnecessary, in this class of ship, to put in anything like 
the elaborate subdivision that exists in them. 


The results of the trials of these vessels that have been | 4 


completed are given, and the ordinary iculars with 
reference to the new vessels, as far as they are known, 
have also been given. Up to the time of the Maine class, 
1898, there was no attempt made to adopt water-tube 
boilers in the battleship, but in the Maine 24 Niclausse 
boilers are to be fitted, and in the Missouri and Ohio 
there are 12 Thornycroft boilers in each. ‘The Georgia 
class and the Virginia class are to have water-tube 
boilers. The engines are to attain 19,000 indicated horse- 
power. They have a48-in. stroke, running at about 110 
to 120 revolutions, but in the Maine class the stroke has 





* Paper read before the Institution of Naval Architects. 
t See ENGINEERING, page 402, vol. lxiii. 
+ See EncingERING, page 816, vol. Ixvi. 
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| | Maximum Normal Total Steaming 
ae | BD — Draught. | Indicated | Speed — Coal | Bunker {Distance at 
} s Horse-Power. * | Capacity. | Capacity. | 10 Knots. 
tons ft. in, knots tons tons 
—e : { Eroposed | 8,150 23 3h 16,500 20 129 750 1500 13,500 
*\ Actual | 8,200 23 3h 17,401 21 135 750 1290 5,000 
Olympia Proposed | 5,500 21 6 13,500 20 129 400 1300 13,000 
** Actual ..| 5,870 2L 6 17,313 21.68 140 400 1169.6 6,105 
Raleigh Proposed | 8,983 18 0 | = 10,000 19 i an <i 
8 Actual . 3,213 18 0 | re ie , 350 460.09 2,940 
Cincinnati Actual 8,213 18 0 ih iss es 384 577 3,000 
Detroit Pro 2,000 14 6 5,400 17 a 200 
Actual ..| 2,089 47 5,227 38.71 13 200 340 3,280 
Montgomery . Actual 2,089 147 5,580 19.05 mm 200 340 3,200 
Marblehead .. «i. Die 2,089 oe ag 5,451 11.44 176 200 340 2,900 
Columbia Proposed 7,475 24 0 | = 21,000 21 129 750 2000 26,240 
Actual 7,875 22 6 | 18,509 22.8 132 750 1670 7,200 
Minneapolis .. ain 7,375 22 6 | 20,862 23.07 132 7 189] 6,300 
aadione {ee 10,200 24 0 9,000 15 128 400 1800 16,000 , 
** | Actual 10,288 2% 0 9,738 15.54 131 400 1597 3,720 
Massachusetts .. Actual ..| 10,288 24 0 10,415 16.21 133 400 1597 4,500 
Oregon sees 10,288 24 0 11,111 16.79 128 400 1594 5,500 
Katahdin Peg 6,750 8 4 6,000 23 $38 _ _ - 
** | Actual s+} 9185 15 0 | 5,068 16.11 145 175 192.7 1,c00 
TABLE H.—Tasie or Comparison. SHIPS AUTHORISED AND COMPLETED AFTER 1891. 
: 
Maximum Normal Total Steamin 
_ Displace: Draught. | Indicated | Speed. | Revolu- | Goi | Bunker |Distance St 
mal | Horse-Power. * | Capacity. | Capacity. | 10 knots. 
tons ft. in. | | knots | tons tons 
Sawa: Proposed on 24 0 10,000 16 | 
: -LActual ..| 11,340 | 24 0 | 121105 17.103 | 110 625 1795 4,000 
Kentucky Pro} 11,£00 23 6 | | 10,000 16 | 110 ae a af 
* | Actual 11,540 | 6 12,318 16.897 | 114 | 410 1591 
Kearsarge =e see. 11,540 | 93 6 | 11,954 16.816 114 410 1591 i 
ropos 11,520 | 23 6 | — 10,C00 16 | ma | és 800 1,355 
ee {otha * oe ne 17.018 | 115 Es 
Wisconsin -- Actual . ‘ pa oe 17.174 119 ine -" ae 
Brooklyn Proposed | 8,150 28 3} 16,500 £0 | 129 750 1500 13,500 
Actual ..| 9,915 | 24 0 18,709 21.91 | 186 | 900 1461 5,110 
| 














been reduced to 42 in. In the four monitors there are 
water-tube boilers, each ship having a different type— 
Thornycroft, Niclausse, Mosher, and Babcock and Wil- 
cox. The results of these four vessels will be watched 
with a great deal of interest. 

Turning to the cruisers, the Brooklyn was built in 1892, 
practically a sister ship to the New York. Nothing more 
was done in large cruisers until in 1899, when nine were 
projected, and in 1900 a further six. Dealing with them 
in the order of their displacement, the California class, 
three of which were ordered in 1899, are vessels very 
similar in dimensions to our Drake class, being about 
500 ft. by 70 ft., with a draught of 24 ft. They sre in- 
tended to steam 22 knots, and are to have 23,000 horse- 
power. These vessels are armed with four 8-in. and 14 
6in. guns. They have a complete belt about 74 ft. wide, 
6in. thick on top, and 5in. at the bottom amidshi 
tapering to 34 in. at the ends. Above the belt, for the 
length of the battery, they have 5-in. armour. Their 
guns are worked in pairs in turrets having 6}-in. armour, 
with 6-in. barbette. The California, Nebraska, and West 
Virginia,* of this class, are sheathed; the Maryland, 
Colorado, South Dakota+ are unsheathed. The un- 
sheathed vessels are about 700 tons less displacement than 
the Drake class (which are also unsheathed), and they 
have a knot less speed and 300 tons less coal, but 1 ft. 6 in. 
less draught. e Drake class has two 9.2-in. guns, 

ainst four 8-in. guns, and a casemated battery against 
a, box battery. It is very difficult to compare ships of 
different classes with each other, and even ships of the 
same class in different navies. For instance, the Mary- 
land is an unsheathed cruiser, but closely approximates to 
the new United States battlesbip in the character of the 
arrangement of armour and armament, but in the power 
of these qualities she is necessarily inferior. Their rela- 
tive speeds on trial are 22 and 19 knots, and, probably, in 
ordinary working condition for long periods would be 
194 and 174 knots. The gun-power of the battleship is 
overwhelmingly greater than the cruiser, and she has only 
her 2 knots sea-speed or 3 knots trial-speed to compen- 
sate. The cost of the cruiser is 10 per cent. more than 
the battleship. She has a crew of 18 per cent. larger, 
probably in co uence of her higher speed. It is diffi- 
cult to estimate the value of two to three extra knots 
speed, but it ge | be seen from this direct comparieon 
what ib costs in the form of armour, armament, first cost, 
and upkeep expenses. 

If we attempt tocompare the Drake and Maryland, we 
have again to value a difference in — of 1 knot and 25 
per cent. more coal against the difference between two 
9.2-in. guns and four 8-in. guns. Here, again, the Ameri- 
cans seem to prefer a dominating armament to other 
ualities. It is, at any rate, a quality which is more 
likely to have a real existence in a ship in time of battle, 
as speed is dependent upon the state of the bottom and 
the efficiency of the machinery, and is very apt to be less 
than it is expected to be. . 

The St. Louis class is of 9700 tons displacement and 22 
knots 8 , with a normal supply of 650 tons coal. 
Each ship has a gg belt amidships, 200 ft. long, 74 ft. 
wide, and 4 in. thick, surmounted by a partial belt 133 ft. 
long and 4 in. thick, extending to the upper deck. The 
protective deck behind the armour is 3 in. on the slope 
and 2in. on the flat. The principal armament consists 
of fourteen 6-in. guns, eight in a box battery, and four 
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mounted on the upper deck immediately over the corner 
guns in the battery below, and protected in front by 4-in. 
armour, and two mounted in the open at the middle 
line fore and aft on the upper deck. The Table above 
aye § the thicknesses and extent of armour in the princi- 
pal ships. 
These vessels, the St. Louis class, are very similar to 
our County class, but they are a knot less s ur 
ns are the same in number and calibre, ten of them 
ing in casemates, six on the main, and four on the upper 
deck, where the remainder are mounted in two pairs in 
turrets 5 in. thick at the middle line forward and aft. 
The normal coal supply of our ships is 150 tons more than 
the United States ships. Our ships seem to be at least 
equal to the United States ships of this class; but it 
should be noted that the ce agmes in speed of 1 knot is 
expected to be obtained with practically the same horse- 


power. The relative value in speed cannot, therefore, be 
peoperty judged until the vessels are tried, as the United 
tates’ builders will probably provide for a greater 


margin of speed than we may expect in our ships, as the 
= the speed, and not the power, as our buil- 
ers do. 

The Denver class* are 3200 tons displacement, 164 
knots, 470 tons coal. They have no side armour, but have 
protective deck 2 in. on the slope, }in. on the flat. Their 
—— armament is ten 5-in. guns on the upper deck. 

hey are sheathed. These vessels are like our small 
second-class cruisers, but they are nominally 3 knots 
slower on trial, and do not seem to be any improvement 
upon our vessels. There are no vessels in the United 
States Navy of a class similar to our third-class cruisers, 
but they have built since 1891 nine gunboats of 1000 to 
1300 tons, and of 13 to 15 knots speed. They have no 
—— their principal armament being six 4-in. guns, 

hey have a very limited amount of subdivision, sa can 
hardly be looked upon as war vessels of much power, bat 
they act as good training-ships. 

In the torpedo-boat and destroyer classes the types are 
varied. The United States naval constructors began by 
oars vessels similar to the ne pe types; but they 
have departed from these, and eveloped vessels of a 
slower but more powerful ype. Up to 1894, three small 
torpedo-boats were all that the United States Navy pos- 
sessed, but in that year three torpedo-boats of 144 tons 
and 244 knots speed were ordered. In 1895, three more 
of 165 tons, and one of 180 tons were ordered. The 
former obtained 284 knots, the latter 27 knots speed. 
In 1896 ten boats were ordered. They were: one, a de- 
stroyer, the Farragut, of 240 tons and 30 knots speed ; 
two, the Dahlgren and Craven, of 144 tons and 30 knots ; 
two 110-ton boats of 224 knots ; one of 98 tons and of 224 
knots; two of 65 tons and 20 knots; and two of 45 tons 
and 20 knots. The Farragut was of the Desperate type, 
and the Dahlgren and Craven were similar to the Cyclone, 
built by Normand for the French Government. In 1897 
three destroyers were ordered. They were all 30 knots 
speed, one of tons, one of 248 tons, and one of 235 


tons. 

In 1898 twelve torpedo-boatst+ of about 165 tons and 26 
knots were ordered, but int three of them the builders 
guaranteed 28 knots. There were also sixteen destroyers 
of 400 tons to 420 tons ordered. There were two of 28 





: ~ ENGINEERING, pages 50, 119, 218, 520, and 396 of 
vol. Ixix. 

+ See ENGINgERING, page 819, ‘vol. Ixvi. 
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knots, nine of 29 knots, and five of 30 knots. Since 1898 
more have been ordered. The plans of the Rowan, of 
184 tons, and Farragut, of 240 tons, are published, as are 
also the department plans for the 400 tons destroyers. 
These last vessels were 245 ft. by 23) ft. by 64 ft., having 
an armament of two 12-pounders, five 6-pounders, and two 
18-in. torpedo tubes in the broadside. Their load on trial 
ee ing described briefly the shi d si 1891 
aving descri riefly the ships proposed since | " 
it may be desirable to notice the results obtained in the 
ships referred to in my paper of 1891. Table B includes 
the results of these ships as finished. The items, which 
can only be determined when the ship is completed, are 
given in Table G, alongside the corresponding figures for 


the ship as pro’ B ; : 
Practically they all carried their weights on the de- 
signed draught, the New York being the only notable ex- 


h 

ception. The speed was generally exceeded by 1 to 2 
knots, the Katahdin being the only notable exception ; 
but she was of a very unusual form, proposed by Admiral 
Ammon. The amount of bunker space was generally less 
than designed, but this is not an uncommon experience, 
as, where bunker space is large, it is freely encroached 
upon for many purposes during the construction of a 
ship. The most serious shortcoming is in the steaming 
distances (Fig. 3), but these were promised in the days 
when we were all much too oe in this respect, and 
before many veesels had been submitted to practical trials 
of the distance they could steam. 

It may be interesting to compare the proposed and 
actual figures of later ships which have been completed. 

From the foregoing particulars it may be seen that the 
United States naval constructors have produced ships 








able for service on either side, resulting in a very con- 
siderable saving of weight for equal efficacy. 

‘* The arguments for and nst superimposed turrets 
are well understood, and need not be repeated, but it is 
a fact worthy of note that a considerable number of naval 
men, who were opposed to the superimposed turrets for 
various reasons, have changed their views since they have 
seen them completed and in service.” Y 

The arguments against the system, which appear to be 
stated as a reply to the Ordnance Bureau, are given by 
Admiral Hichborn, the chief of the Bureau of Construc- 
tion, who says: ‘‘The completion of the first battleships 
to which the system has been applied, and the trials to 
which they have been <5 ope have demonstrated only 
the mechanical practicability of the system of mounting. 
It has been a from the commencement of the 
discussion that there are such grave disadvantages in this 
system of mounting as: impossibility of independent 
action of 8-in. guns in superposed turrets ; great concen- 
tration of weight upon roller path and supports of 
such turrets ; dependence of four important guns upon 
one controlling as disarrangement of trainin 
of three guns b ng of the fourth, and possibility o! 
complete disablement of four important guns, or, say, 
35 per cent. of the heavy battery, by mishap affecting 
the turret. There is nothing in the experience with the 
two vessels recently completed tending either to show 
how they may be removed, or to determine the extent of 
their effect upon the vessels in which this system is em- 

loyed. The decision in the case of the recent v' has 
Soma reached in practically the same way as the decision 
relative to the first vessels to which the system was 








applied, and is based upon the same representation of 











extended, as they have a complete belt, against a belt 
about five-sixths the length of our battleships. They are 
to have 1 knot more speed. 

Some rather important details, which are common to 
the r classes of American ships, are worth noticing. 
Cofferdams filled with obturating material, which is ex. 
pected to e d when in contact with water, are fitted 
very generally at the sides of the ship. This material is 
the pith of the corn stock, and has been experimented 
upon very fully by the Navy Department, with the 
result that they prepare their designs with the intention 
of adopting it generally. It is evident that if the corn 
stock material swells when in contact with water suffi. 
ciently to fill up holes made by shot, it will have an im. 
portant effect upon the margin of stability, and probably 
of buoyancy, of a ship in action. 

The water-tight doors throughout the ship can be 
closed from a. central station under the control of one 
officer. This has often been advocated, but has not been 
adopted, as a general system in any Navy until quite 
recently. 

It is the general practice in the United States battle- 
ships to adopt what they call oe keels. These 
side keels act as bilge k and act as side keels 
for docking, distributing the pressure over a larger area 
of the bottom of the dock, and reducing the stress upon 
the structures of the ship. 

It may be noticed that the complements of the United 
States Navy ships are generally less than those of our 


ships. 

th is undoubted that in the battleships the 8-in. guns 
would be able to penetrate the 6-in. protection of our 
casemates, and, as with the Virginia arrangement they 
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which should give them satisfaction in their results. Their 
cruisers generally call for little comment. Ours are not 
very dissimilar, and will, it is hoped, when finished, give 
satisfaction to their designer. The most striking dif- 
ference is in their battleships. The differences are of 
two kinds. First, the protection of the 6-in. battery, 
which is armoured all round. Second, the addition of 
eight 8-in. protected guns to the princi armament. 
The former has been already discussed, but the latter 


deserves a few more remarks. The system of carrying | c 


four of these guns in turrets superposed upon the turrets 
of the 12-in. guns has been advocated i ihe Ordnance 
Bureau, and opposed by the Construction Bureau. The 
arguments in favour may best be stated in the words 
of Admiral O’Neil, chief of the Ordnance Bureau. He 


says: 

‘** During the t year the battleships Kearsarge and 
Kentucky have been completed and put in commission. 
Much attention has been attracted to these vessels, both 
at home and abroad, on account of the novel arrange- 
ment of their heavy guns, four 8-in. guns on each vessel 
being mounted in two turrets placed on top of, and 
| attached to, the turrets containing the 13-in. guns. 
“These vessels successfully stood their gun trials, and 
the double turret structures, which are trained by electric 
power, proved to be under perfect control, and showed 
no signs of weakness, nor was any inconvenience ex- 
perienced in the upper or lower turret due to the firing 
of the guns above or below. In fact, no unfavourable 
reports concerning the arrangement of the battery have 
been received. 

**The vessels are, without doubt, an unqualified success, 
and, while there is and probably always will be a decided 
difference of opinion among naval officers as to the merits, 
or, perhaps, more properly speaking, as to the advisa- 
bility of the system, it must be admitted that it possesses 
certain very attractive features, among which are an 
absolute non-interference of guns, a heavy and unob- 
structed bow and stern fire, and the fact that the 8-in. 








guns—being mounted on the line of the keel—are avail- 








arguments pro and con, although the Navy now possesses 
the means of determining, practically, at any rate a 
portion, of the points at issue. Other naval Powers 
are pursuing a policy of isolation of the larger pieces 
in single gun, or at most, two-gun positions (turrets, 
enclosed casemates, &c.), and making them independent 
of and without communication with one another, with 
the avowed — of limiting both the material dam 

to the individual pieces, and the moral effect to the single 


rew. 
“The Bureau believed the arrangement of the battery 
of a vessel of war to be a matter of the very greatest im- 
portance. While seriously opposed to the system of 
su " turrets, on grounds which it believes to be 
vital, it holds itself free from any prejudice which could 
not be removed by a tests which the means now 
at hand make possible, and which the importance of the 
matter makes imperative, in order to limit a policy of 
compromise of opinions based upon theoretical rather 
“es upon — ceeenac ger gi ° _ 
mparing the arrangement of the Virginia with the 
Georgia, as first proposed, it may be remarked that the 
arrangement in the Indiana, which is very similiar to the 
Georgia, has not given complete satisfaction, on account 
of ,the interference of the 8-in. and the 12-in. guns. It 
is almost impossible, when firing ahead with the forward 
8-in. guns, to work in the forward 12-in. turrets. This is 
avoided by the ee turret, which for two guns has 
as much power of broadside fire in one broadside as the 
four 8-in. It would seem from this that the fitting of the 
two independent 8-in. turrets in the Virginia in addition 
to the pony sep 8-in. turrets, is repeating the difficulty 
(at any rate for one end of the ship) which has been ex- 
enced in the Indiana class, and, in consequence, a 
logical conclusion would be to do away with these inde- 
pendent turrets, and use the — another way. 
Whichever ent is adopted, the fact remains 


that these ships will have eight 8-in. guns, or its equiva- 


SPECOS 


can fire six on each broadside, there can be little doubt of 
the great value of these additional guns. If it is decided 
to retain the 8-in. guns in the independent positions, it 
would e, in some respects, a better arrangement if 
they were in echelon, as then they would all fire on each 
broadside, and could do as well as at present in right- 
ahead or right-astern positions. 

It may be interesting to put in tabular form some of 
the principal weights of the three new classes: The battle- 
ship Virginia, the armoured cruiser Maryland, and the 


“St. 




















” = Ma —_ 
mone | “* Virginia.” | land.” | Louis.” 
Weight of hull | — ry loi) 
eight of hu ..| 6,652 6,700 - 
» Protection.) 3600 5 10,342 2/219 \ go19 854s! 
ss equipment ..| 663 | 592 
oo guns and am- 
munition (two-thirds full 
supply v ee -.| 1,213 696 642 
Weight of machinery _../ 1,730 2,060 1900 
a6 F.W. for machi- 
nery ae 150 150 
Weight of coal(normal) ..| 900 900 650 
114,948 13,400 9700 
Block coefficients .. | 661 | .561 5 








agg cruiser St. Louis. The figures are given in the 
a 


ble. 

These block coefficients epbeat to be higher than those 
adopted in European battleships, and to approach mer- 
chant ship practice ; the Formidable, Drake, and Essex 
being respectively .654, .534, and .482: but in the later 
type of British battleship—the Duncan—a block coefficient 
as low as .604 has been — This low coefficient 
means & sacrifice of 1400 tons (10 per cent. of displacement), 





t of armament of 400 tons more than our battle- 


lent  ~ c 
heir armour protection is thicker and more 


ships, 


compared with the Virginia class. This must have | 
due to a very strong reason, and be associated with 
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great counterva’ advantage which is not very appa- 
rent, as the 5 


is and horse-powers are nominally 
the same. 


Norts.—With reference to the steaming distances which 
these ships are capable of, a very interesting tabular col- 
lection of data on this subject has recently been published 
by Lieutenant E. C. Bryan, U.S.N., in the Journal of 
the American Society of Naval Engineers. From these 
Tables I have extracted from some of the best ships the 
distances which they are capable of steaming at different 
P s, and the conditions in which they were tried. 

ese results are shown in diagram form (Fig. 3) and, 
though they are not very consistent, on account of the 
varying conditions under which the trials were made, 
they show the results a little more clearly in this form 
than in the tables. Columbia, for instance, gives com- 
paratively a fair curve through all the spots, which 
shows that at a most economical speed, which seems to be 
something between 12 to 15 knots, she cannot steam more 
than 5000 knots. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. Wi1tu1amM H. Maw.* 


In delivering before this Institution the first Presi- 
dential Address in a new century, there is, naturally, a 
temptation to indulge in a historical retrospect, and to 
trace out, in greater or less detail, the developments 
which have taken place in mechanical engineering during 
the century which has just been completed. Such a 
temptation, however, is, I think, one which it is well to 
resist ; and this evening, if I refer to historical matters 
at all, it will only be in an incidental way, and as illus- 
trating some special points to which I desire to direct 
your attention. In other words, I propose to speak of 
the present, and not of the past. ‘ 

In considering the present position of the mechanical 
engineer, the most striking features are, undoubtedly, the 
universality of his work and the wideness of his inte- 
rests. When we remember how the developments of 
civilised life depend upon the products of mechanical 
science, it is astonishing how inadequately the ramifica- 
tions of mechanical engineering any eng are appreciated 
by the average citizen. It is only by entering into very 
considerable detail that the real facts of the case can 
be brought home to such a person, and these facts are, 
without doubt, very striking. They prove that, from 
the time we rise in the morning to the time we retire to 
rest, there is scarcely a moment during which we are 
not indebted to the mechanical engineer for our neces- 
sities and our comforts. His work pervades our very 
existence. It may easily be shown that there is scarcely 
an article we use in the —— of which some 
mechanical device has not been employed. Our daily 
wants include the products of textile machinery, mining 
and metallurgical appliances of the most varied descrip- 
tion, metal-working machinery, machinery of various 
kinds for the treatment of food products—including 
milling machinery, sugar-making and refining machi- 
nery, agricultural machinery, and so on—paper-making 
and printing machinery, sewing and other machinery used 
in the manufacture of our wearing apparel, and number- 
less other mechanical devices of a minor kind. Then, 
again, the machinery constituting the mechanical equip- 
ment of our water works, and that of our works for lighb- 
ing by gas or electricity, &c., contribute in a most im- 
portant d to our health and comfort. Moreover, the 
mechanical engineer, in addition to designing and con- 
structing all this varied machinery, has to supply the 
motive power by which it is operated, and the tools by 
which both the machinery and its motors are made ; while, 
beyond all, it is to him that we are in the main indebted 
for the effective working of our modern systems of trans- 
= by land and sea, and for the blessings which they 
confer. 

Tt may, perhaps, be thought that addressing, as I am, 
an audience of engineers, to whom these facts must be 
well known, it is unnecessary that I should even mention 
them; but Ido so from a conviction that, though this 
knowledge may be general, the lessons which these facts 
teach are not always so thoroughly appreciated as they 
should be, even by those most familiar with the facts 
themselves. For instance, let us consider briefly how 
they bear upon the technical training which it is desir- 
able should be given to our young mechanical engineers. 

I am particularly desirous that any criticisms which I 
may make bearing on the methods of teaching adopted at 
our technical colleges should not be interpreted as indicat- 
ing any doubt whatever on m t with regard to the 
ae usefulness and general efficiency of such institutions. 

the contrary, I have the highest respect for the excel- 
C are doing, and rd them as absolutely 
essential to the proper training of our rising generation 
of engineers. But technical colleges are institutions of 
comparatively recent growth in this country, and I think 
that no one who has studied their methods will claim that 
they have even approximately reached perfection. Nor 
1810 reasonable to suppose that such an end could have 
been attained. Such colleges have really to deal with 
difficulties of no ordinary kind. They have to take a 
number of boys or young men of greatly differing tem- 
peraments and ability, who have been educated in a great 
variety of ways; and they have, within a comparatively 
brief period, to ——- to these students a large amount 
of special knowledge calculated to assist them in their 
— profemsionel careers. 

© use a railway metaphor the technical college may be 
regarded as a ind of cross-over road, diverting "he 
student from the line of scholastic training to that of 


* Delivered April 19, 1991. 


lent work they 





independent thought and action, on which he will have 
to make his way in the journey of life. Now, just as 
such a cross-over road should have its curves so arran 
as to allow of a train passing over it with the least pos- 
sible shock or damage, and with as small a reduction as 
possible of the energy which may be stored in it, so, also, 
the training in our colleges should be framed so as to, at 
the one end unite — with the student’s previous 
scholastic teaching, and at the other with his subsequent 
workshop or office practice. 

Nothing is more disheartening to a student than to find 
at some stage in his career that he has been devoting time 
to learning things which are not only useless to him, but 
which it is really desirable that he should unlearn ; while, 
on the other hand, he iled to acquire knowledge of 
which he stands badly in need. Yet this is a far too 
frequent experience with —_ entering technical colleges 
from our public schools. atters are, I am glad to say, 
improving in this respect, and many of our large schoo 
are conducted on less hard-and-fast lines than formerly, 
and are thus materially aiding the technical colleges in 
the early stages of their work. The changes, however, 
which have so far been made in this direction are of a 
very limited extent compared with those really required, 
and there is still left to be done at the technical college 
much educational work which ought to. have been done 
at school, the result being a waste of valuable time. This 
matter is one which merits the most careful attention of 
all interested in technical education. 

But the transition from school to college is, as I have 
pointed out, not the only junction at which the course of 
the engineering student may experience shock, with its 
consequent loss of energy. There is the other—and, in 
some respects, even more important—junction between 
the college training and the future professional career ; and 
it is of this junction that I more especially wish to say a 
few words on the present occasion. In the case of the 
earlier junction, that between school and college, there 
are two elements which may be modified to secure a 
smooth union, namely, the final stages of the school train- 
ing and the earlier stages of the training at college ; in the 
case of the second junction, there is at present practically 
only one changeable element—the practice of our en- 
gineering workshops and offices being generally fixed by 
other considerations than the education of students—and 
it thus follows that it is to the adaptability of the college 
course that we have to look to secure our desi con- 
tinuity in the system of professional training. Now, it is 
at this point especially that I think the methods of our 
college authorities are, in certain cases, somewhat open 
to criticism from a mechanical engineer’s point of view. 

And here I may remark that, in considering the edu- 
mechanical engineers, it is very desirable 


cation of youn 
¢ not lose sight of certain questions of time 


that we shoul 


bearing on the course of such training. If cost were no 
object, and if it were immaterial at what age the young 
engineer me a self-supporting member of the com- 
munity, the problem to be dealt with would be a much 
easier one. But, in the vast majority of cases, these 
points are matters of very serious import; and parents 
when sending their sons to technical colleges, very justifi- 
ably expect that the time thus occupied and the expense 
thus incurred shall be at least partially compensated for 
by a proportionally rapid advancement in the subsequent 
stages of professional training. There is in this respect a 
vast difference between the position of our technical 
colleges and that of our older universities, which it is im- 
portant to bear in mind. 

In commencing this address, I referred to the enormous 
number of branches into which the work of the modern 
mechanical engineer is divided ; and it must be quite evi- 
dent that many of these branches are of such a highly 
special character that success in them can only be ob- 
tained by an equally special training. It is this fact 
which, I think, is not quite so generally appreciated as it 
should be by our technical college authorities. At present, 
the practice in most of our co s tends to effectively 
introduce students to a very limited number of the 
branches of mechanical engineering ; the consequence is 
that young men flock into departments of the profession 
already crowded, or, if they enter less popular branches, 
find themselves to a great extent without that special pre- 
paration for their career which it should have been the 
object of their college life to supply. 

No one is more opposed than I am to the too early 
specialising of a young engineer’s training. To specialise 
too early means, generally, a narrowing of the field of 
view, which is most detrimental to future success. More- 
over, itis not until the engineering student has made sub- 
stantial in his studies that he is really in a 

ition to determine for which branch of his profession 
his predilections, his ability, or his opportunities, best 
fit him. There is thus no good reason for making any 
changes in the earlier stages of the technical college 
course, when the student should be acquiring that sound 
knowledge of general —* and those habits of 
careful exactness in his work, which every mechanical 
engineer should possess, whatever may be the branch of 
his profession which he ultimately takes up. But there 
comes a time when every engineer must specialise, if he 
really wants to attain anything more than a subordinate 
ition ; and my view is that this specialisation had 
better be at least commenced during the college career 
rather than subsequently —the student devoting the 
latter part of his course at college to the acquirement of 
a knowledge of the special principles which underlie 
tice in the particular branch of his profession to which 

e is about to devote himself. This means that our 
college authorities must take a wider view of their re- 
sponsibilities than many of them at mt do. It will 
also probably mean, in the future, t certain colleges 








will acquire a reputaticn for certain branches of work ; 


and expense, which have a most important practical | pa, 


and, in order that full effect ne | be A eyes to this de- 
velopment, it esirable that arrange- 


may ibly be 
ged | ments should be sae wheeler a student, after passing 


through the early stages of his course—and after arriving 
at some decision as to the character of his future career— 
can be transfe from one college to another for the 
completion of his special instruction. 

For some branches of our work, our colleges, as they 
exist, afford an admirable training. Thus, the principles 
of steam engine construction and working are usuall 

fully taught, and the student is rendered familiar wit 
modes of testing both materials and motors, and other 
kindred matters. The result is that a student, entering 
works where steam é) es are built, at once feels more 
or less at home; and he —— a knowledge of shop 
work much more quickly and easily than he would have 
done had he not had his previous college experience. But 
the young engineer who enters some less-known branch— 
say, for instance, the construction of ordnance, of textile 


or milling machinery, or even of machine tools, such as 
are used in advan ractice—finds himself on far less 
familiar ground, and greatly in want of iminary 


special training. In fact, he feels himself in the position 
which I have already referred to as so undesirable— 
namely, that he has nb time acquiring knowledge 
which is of little immediate practical use to him, and that 
he has done this at the expense of not learning things 
which he badly wants to know. Of course, it is quite im- 
possible for the educational equipment of our technical 
colleges to ——— plant relating to more than a very 
restricted number of branches of mechanical engineering 
work, while the knowledge of a staff of professors and the 
variety of the training they are capable of imparting are 
necessarily finite ; but, notwithstanding this, it will, I 
believe, be found ible to do much more than is now 
generally done to give a special character to the final stages 
of a college course, and to encou students to take a 
wider view than most of them now do of the possibilities 
of the career upon which they are entering. 

Just as one of the chief objects of scholastic life is to 
teach a boy how to learn, so, I consider, one of the chief 
aims of technical college training should be to develop 
independent en and action 1n a student, and to en- 
courage him in individual research. In saying this, I use 
the word ‘‘ research” in, perhaps, a somewhat restricted 
sense. I do not mean that a student should be expected, 
during his college days, to make new scientific dis- 
coveries ; but that he should be urged to investigate for 
himself the reasons for current practice, and—in plain 
English—‘‘ to get to the bottom of things,” and not to 
rely upon rules and formule of the foundations of which 
he knows little or nothing. It is no uncommon thing for 
& young .engineer, after he has been a few months in a 
workshop, to begin to realise how many opportunities he 
wasted during his career at college. Knowledge which 
he had regarded as complete and definite he finds to be 
most incomplete and indefinite, and he is apt to be dis- 
heartened by a feeling that his preliminary training has 
lacked that thoroughness which alone can secure success. 
This is a state of affairs which could be much improved 
by the adoption of that specialisation in the final stages 
of college work which I have just advocated. In these 
final stages, the student should add to the knowledge of 
general principles which he has ly acquired, the 
most detailed information available relating to the par- 
ticular branch of his profession which he is about to take 
up, and should endeavour, as far as possible, to antici- 
pate his wants in the workshop. Moreover, he should 
make himself familiar with the methods by which he can 
further advance such knowledge after he leaves college, 
and after he is deprived of the assistance of his professors. 
This last I regard as an important point. Those who 
have been much brought into contact with engineering 
students when entering their workshop life, well know 
how deficient a large proportion are in their knowledge 
of the literature bearing upon the special branch of work 
they are taking up—particularly of literaturein any other 
langu: but their own. In this latter respect our 
English engineering students are, as a rule, at a decided 
disadvantage as compared with those on the Continent. 

A point to which the attention of engineering students 
should be very specially directed during the later 
portion of their college ——. is the necessity for the 
careful study of constructive detail. By this, I do not 
mean merely that the student should get a general know- 
ledge of a number of forms given to chief parts of engines 
or machinery, but that he should endeavour earnestly to 
make himself acquainted with what I may term the 
anatomy of details; that is to say, he should examine 
the units of which they are composed, and study 
the manner in which such units are le; their 
materials, the provisions for their adjustment and lubri- 
cation—when adjustment and lubrication are necessary 
—the manner in which wear takes place, and so on. 
Perfection of detail is the very essence of successful 
mechanical engineering practice; and to the careful 
observer, the study of a boiler which is being broken up, 
or of an engine or machine which is — stripped for 
repair, will afford an endless number of lessons of the 

test practical value. Such study of detail, moreover, 
ides being instructive in itself will serve a most useful 
purpose in cultivating habits of observation, and in bring- 
ing home to the student the necessity of supplementing 
his theoretical knowledge by the teachings of practice. 

In making these suggestions, I fully recognise the 
difficulty which exists in obtaining anything like a 
thorough knowledge of the wants of engineering students 
during their workshop life, the more so as these wants 
differ so greatly in individual cases. There are, how- 
ever, two sources of such knowledge which might, it 
appears to me, be more utilised than they have hitherto 
been. For one of these aids we must be dependent upon 





students themeelves. There are, in connection with 
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most of our technical pom engineering societies for 
the reading and discussion of papers ; and if past students 
could be persuaded to contribute to these societies papers 
ain forth clearly and freely their difficulties in the 
workshops, and indicating the points in their theoretical 
training to which they ailed to attach sufficient 
importance while at college, they would render a great 
service, not only to the students who were succeeding 
them, but, indirectly, to the professors also. ; 

The other source of such knowledge as we are seeking 
is to be found in the experience of the teachers in such of 
our technical schools as deal with those already en 
in practical work. Of course, the t bulk of the 
students in such schools have never had wy neg on 
college training—and, in fact, comparatively little theo- 
retical training of any kind—but they also include a fair 
sprinkling of young engineers who, having through 
a college course, nevertheless find it desirable to supple- 
ment it in various ways. The lessons to be drawn from 
the deficiencies of such students would, I believe, be in 
many cases of much interest and value. It has to be re- 
membered that, as a rule, the intercourse between the 
professors of our technical colleges and their past stu- 
dents is of a very limited kind ; and thus defects in the 
nape of training, which would be promptly remedied if 
they were known to bs defects, have strong chances of 
being pessemeeed simply because they are unrecognised. 
That this state of affairs should be improved, no one, I 
am sure, could be more desirous than our professors 
themselves. 

It cannot be too thoroughly appreciated that the vast 
development of mechanical engineering work which has 
been going on in the past half-century, and which is still 
going on at an ever-increasing rate, is ucing a most 
important change in the conditions which secure both 
professional and commercial success. In the old days, 
our leading firms of mechanical ——— had compara- 
tively few customers; and they had, as a rule, to meet 
the t variety of requirements of those customers to 
the ant their ability. Repetition work was compara- 
tively rare, and success depended largely on resourceful- 
ness and the power of entering thoroughly into the condi- 
tions to be fulfilled. Nowadays, the successful mechani- 
cal engineer is not he who makes a oom variety of things 
for the few, but a small variety of things for the many; 
at the same time producing those few things in the most 
perfect way. Such a manufacturer will not be confined 
to his own country for the sale of the machinery he pro- 
duces, but will be able to supply the markets of the 
world. 

One of the most striking differences between savage and 
civilised life is that due to the development of means of 
—— The uncivilised man must, as a rule, draw his 
supplies from his immediate surroundings, while the in- 
habitant of a country like ours has practically the pro- 
ducts of the whole world at his command. Year by year, 
the barriers of time and space which divide nations are 
being reduced by the improvements in steam navigation, 
in railways, and in the means of telegraphic communica- 
tion ; and not only are we thus enabled to draw our sup- 
plies from all quarters with ever-increasing facility, but 
enabled more and more easily to distribute 


we are 
our products to distant markets instead of being compelled 
to find an outlet for them near home. But while we are 


able to do this, other nations are also able to do the same 
thing. New countries are continually being opened up, 
and these countries will demand for their development 
the bountiful aid of the mechanical engineer. They will 
need railways and rolling stock, bridges and structural 
work, machinery of endless kinds; and, as a rule, they 
may be relied upon to satisfy these requirements by pur- 
chases in the most favourable markets, unbiassed by any 
sentimental regards for kinship. Now, what we have to 
face in this new century is the cosmopolitan competition 
which this state of affairs engenders, and this isa matter 
which demands the most earnest consideration from all 
interested in our national progress. : 

I have said that the most successful mechanical engi- 
neers of the present day are, as a rule, those who turn 
out a small variety of products; but I do not by this 
mean that the successful mechanical engineer is one who 
takes a narrow view of his profession and its responsi- 
bilities. Thisis certainly very far from being the case. An 
engineer may manufacture but few machines or other pro- 
ducts, and yet may be—and, if he is to be really successful, 
should be—a man of extensive general knowledge and of 
wide experience in the practice of his profession. But he 
must concentrate this knowledge and this experience, and 
bring them all to bear on the work he has in hand, so as 
to produce that work at the lowest possible cost, and— 
what is even more important—of the highest possible 
quality. Experience shows clearly that mere lowness of 
price 1s not in itself an inducement to purchasers; and 
the maker of an engine of exceptional economy, or of a 
machine tool which excels its competitors in the quantit 
or quality of the work it turns out, will never find diffi- 
culty in obtaining proportionately good prices for his 
productions. _ 

Much is said from time to time about “repetition 
work,” and working to standard patterns; but even 
amongst those who should know better, there is often 
much vagueness as to the meanings attached to these 
terms. There is, of course, nothing new in the adoption 
of certain standard dimensions, nor in the making parts 
of similar engines or machines so that they are inter- 
changeable. Such interchangeability of parts has been 


common—in locomotive practice, at all events—for over 
forty years. But there is something new in the most 
modern methods of carrying out such practice, and these 
methods have begun to exercise an important influence in 
many ways on the procedure in engineering works. In 
considering these modern methods and comparing them 
with older practice, we are at once struck by two special 





differences. The first of these is the definiteness with 
which the sizes of parts are now fixed. The fitting of 
one part to another is no longer a question of working 
to gauges of which the absolute sizes are unknown, but of 
working to sizes which are definitely fixed and stated, 
and which are at any time capable of reproduction. More- 
over, the limits of deviation from these exact sizes are 
rigorously fixed also. To carry out this system means the 
general peeves of instruments for accurate measure- 
ment, which were formerly only to be found in a very 
few special establishments, such as those en in the 
manufacture of small arms and ordnance. It means also 
the possession of skill in the use of such measuring ap- 
pliances, and a cultivation in the workmen of a thorough 
appreciation of the value of small units. It further means 
the establishment of a thorough inspection of the work 
turned out, and the prompt rejection of any pieces which 
do not come up to the standard of accuracy determined 
upon, 

The second striking difference in practice to which I 
have just referred is the manner in which, in our most 
advanced works, the mode of manufacture of any par- 
ticular detail which is to be reproduced in quantities is 
determined. According to ya game the office work 
in connection with such a detail would have terminated 
with the design of the detail and the preparation of the 
working drawings ; the manner in which the detail should 
be actually made, and the tools to be employed upon it, 
being left to be determined in the workshops. Accord- 
ing to the new system, on the other hand, not only is such 
a detail designed in the office, but before the drawings 
are sent into the works it is determined exactly how its 
manufacture shall be carried out, the successive processes 
it is to a before being penned and the machines 
and tools used in them to perform these processes being 
fixed. Such a system as this means, of course, an inti- 
mate connection between: office and works, and a 
or appreciation in the former of the appliances 
available in the latter. It also means that, in the de- 
sign of details, much more effective attention must be 
paid to the adoption of forms which lend themselves 
to convenient machining than was the case under the 
older system, and it in every way promotes efficiency and 
economy. ; 

It is sometimes said that such a system as this, although 
excellent when certain details have to be turned out in 
enormous quantities, is not suitable for adoption in works 
turning out engines or machines in limited numbers and 
of various sizes. Toacertain extent this is quite true, 
but only within certain limits. Those who make such a 


statement fail in most cases to pene the extent to All 


which repetition work can be applied to the construction 
of engines or machines, not only of diverse sizes, but of 
diverse characters. Of course, in such engines or ma- 
chines there are certain special parts, such as frames, 
ne Fey &c., which are special to the individual 
machines ; but, on the other hand, there are an immense 
number of other details, such as bolts, studs, pins, collars, 
bearings, lubricating devices, and the like, which, with 
a little careful scheming, can be reduced to a very mode- 
rate number of standard patterns and sizes, 

Itis a common fault in drawing-office practice, when de- 
ane & particular machine, to largely ignore the desira- 
bility of making minor detailsagree with details of otherma- 
chines of a different character produced at the same works. 
If the partis a casting, there is more chance of an attempt 
being made to utilise an existing pattern ; but in the case 
of small nape Te parts machined out of the solid, it is 
the exception rather than the rule to find any great care 
being exercised to secure uniformity. Thus, if a bracket 
has to be bolted to a frame, for instance, it is a common 
thing to find used for the purpose studs or bolts differin 
in length by some small dimension from any others u 
about the machine, when a small difference in the thick- 
ness of the bracket flange would enable a standard size to 
be utilised. To take another instance: the design of 
glands and stuffing-boxes is a matter which often affords 
much food for reflection. It is no uncommon thing, in 

oing through a large works, to find quite half-a-dozen 

ifferent designs of glands in use on spindles or rods of 
the same size. There will be differences in the diameter 
and — of gland, in the size and form of the flange, 
and in the number and position of the studs; and for 
these differences there are, as a rule, no sufficient reasons. 
Brass fittings, again, are too often responsible for an un- 
necessary multiplication of units. Thus, for instance, the 
plug of a cock in a set of gauge-glass fittings will be found 
differing in length, or some other dimensions, from the 
plug of another cock of the same bore used for another 
purpose ; details of unions, or of nuts or washers will differ 
unnecessarily on different fittings, and so on. It is, how- 
ever, unnecessary to multiply instances. The point I wish 
to emphasise is, that in works turning out a variety of 
machines or engines, if care be taken to resolve these 
products into their component units, and to classify 
these units, it will be found that opportunities exist for the 
introduction of standard parts and repetition work which 
are frequently entirely unsuspected. 

In connection with the subject of standard parts, I may 
refer to the want which is so strongly felt at the present 
time, of some really standard series of sizes for pipe 
flanges, bends, tee-pieces, and connections generally. 
Many lists of so-called standard sizes are in existence ; 
but not only do these differ among themselves, but many 
of them are quite unfitted for the requirements of modern 
steam engineering. What is wanted is a series of designs 
and standard dimensions suitable for use in such cases as, 
say the equipment of an electric lighting or power station. 
All who have had experience in such pipe work, and espe- 
cially those who have to extend, or couple up with, 
lines of pipes already in existence, know too well the ex- 
pense and loss of time which the t want of system 
engenders. I am glad tosay thatthis subject is one which 








itis hoped will be brought prominently before this Insti- 
tution in the course of the coming session. __ 

While speaking of standard designs and repetition work, 
I should like to express dissent from the view sometimes 
put forward : that the execution of work of this kind in- 
volves a lower class of engineering practice than the carry- 
ing out of a great variety of work. Those who hold this 
view have, I think, had little experience of what high- 
class repetition work really means. In the first place, 
the maker of a machine or engine which he turns out in 
large numbers must, to be successful, be quite free from 
anxiety as to the quality of any such machine when it 
leaves his factory. There must, in such a case, be no 
question of improvements or adjustments being effected 
after the article sold reaches the hands of the purchaser. 
One cannot conceive the makers of a sewing machine, 
or of a typewriter, having any anxiety as to the per- 
formance of any individual machine they may turn 
out; and the same should be the case with any 
machine tool or engine of standard type. This means, 
of course, a system of examination and testing of a vastly 
higher degree of efficiency and exactitude than was 
deemed necessary under the older methods of manufac- 
ture; and, as a result, the purchaser, as well as the 
manufacturer, gains greatly. Moreover, the inspection 
during manufacture must not be confined to the gauging 
of dimensions or accuracy of erection, but must extend to 
the quality of materials used. Where automatic machi- 
nery is employed, and every endeavour is made to get all 
the work possible out of a machine, irregularities in the 
character of the material operated upon, or in the quality 
of the tools used, are often disastrous ; and thus a careful 
watch must be kept to avoid such variations. 

It must further be remembered that no standard ty 
of machine or engine, however carefully it may be ie 
signed and made, will remain a standard for an unlimited 

riod. New requirements continually arise, competition 

as to be met, and the maker of a standard article of a 
high class must be ever on the alert if he desires to main- 
tain a leading position. In particular he should, as it 
were, follow his productions into the hands of his cus- 
tomers, and obtain the fullest information possible of 
any defects or inconveniences which may show themselves 
in actual use. No such defect, either in design or in the 
constructive materials employed, should be regarded as 
too trivial for attention, but all hints thus gained should 
be recorded for future careful consideration. The maker 
must, of course, avoid too frequent changes in design ; 
but such changes when made must be thoroughly well 
thought out, both as regards their adaptability to the 
machine to be improved and their mode of manufacture. 
these things demand from the manufacturer of stan- 
dard types of engines and machines not only high me- 
chanical skill, but great powers of concentration and at- 
tention to points of detail; and without these qualifica- 
tions he can have little chance of ultimate or continuous 


success. 
(To be continued ) 








Boston.—The coal trade at Boston dock is rapidly 
increasing, and the Great Northern Railway Company, 
to meet the demands of the traffic, is putting down addi- 
tional sidings. Last year 75,000 tons of coal were 
exported — firm alone, and last week another line 
of colliers, belonging to a German firm, began neo 
coal from Boston to the Elbe. The necessity for a secon 
coal hoist is becoming more and more apparent. 





ELECTRICITY AT MANCHESTER.—The electricity com- 
mittee of the Manchester City Council has adopted 
estimates for the current year, showing a probable deficit 
of 50002, This is attributed to the fact that during the 
past year cables have been laid far beyond the supply of 
current obtainable, and consequently for the present this 
work has produced no revenue. Last year the committee 
handed over in relief of the rates between 11,0007. and 
12,0007. It is anticipated that the deficit of 5000/. will 
4 ~ggaas for from the reserve fund, which stands at 





Tur Lonpon AND NortTH-WESTERN AT CREWE.—Great 
extensions of the London and North-Western Railway at 
Crewe, which have been in progress for several years, are 
now approaching completion. For a long time the in- 
creasing traffic north and south through Crewe station 
has necessitated the enlargement and extension of the 
station area; and as it was not possible to adequately 
widen the station, the engineers devised a scheme of sub- 
terranean passages, relieving the surface of the station 
from all goods trains. To do this some millions of tons 
of earth have had to be excavated, and, when the work 
was at its busiest, 1200 or 1300 men found employment, 
together with steam navvies. Nearly 500,000/. has been 
expended. Thirty or forty miles of new railway have 
been laid underground, and it is now possible for goods 
trains to descend into the subterranean ways at the 
north or south of the station, run a couple of miles, 
and rejoin the main lines north and south. Goods 
trains are now run from Euston to Carlisle, and 
vice versi—a distance of 300 miles; while not long 
since it was no unusual incident to find goods trains 
standing outside Crewe station on the Manchester and 
Liverpool line for hours, unable to get through the station 
which had become utterly co: The tunnelling is 
now practically complete, so far as the Manchester and 
Liverpool and the Birmingham and Shrewsbury lines are 
concerned. Alterations to improve the Chester line are 
now being carried out, the lines over Mill-street, Crewe, 
being doubled. When these extensions are finished, the 
enlargement and increase of the platforms at Crewe station 
will be taken in hand. 
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ELECTRICAL APPARATUS. 


2118, B. Hopkinson, London. Distributivg Sys- 
tems. [3 Figs.) January 30, 1901.—This invention provides a 
method of working storage batteries in parallel with electric 
generators so that the battery takes up the variations of the 
external load, the load on the generators remaining constant. 
To effect this object a booster is used in series with the battery, 
and is driven at a substantially constant » being so propor- 
tioned and wound that “‘its potential at that speed is about pro- 
portional to the ampere-turns round its field up toa value equal 
to the maximum working drop or rise in the potential of the 
battery due to disc! eorcharge.” ‘The field of the booster 
is controlled either by the current delivered to the external load 
by the generators, or by the total current delivered to the external 
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load by the generators and battery combined, or by a constant 
proportion of either of these currents.” “The method of control 
in the first case ig such that the booster adds to the potential of 
the battery, and causes the battery to discharge should the current 
given by the generators exceed a certain value ; while it opposes 
the potential of the battery and causes the battery to charge 
should the current given by the generators be less than that 
value.” ‘In the second case the method of control is such that 
the booster adds or subtracts from the potential of the battery to 
an amount proportional to the rise or fall of the current above or 
below a certain value, and thereby causes the battery to discharge 
or charge to an extent nearly proportional to the said rise or 
fall.” (Accepted March 6, 1901.) 


25,591. E. Guarini, Liege, Belgium. Wireless Tele- 
graphy. [1 Fig.) December 27, 1899. (Convention date, 
May 27, 1899.—Wireless telegraph repeating apparatus according 
to this invention comprises an electric wave collector, a coherer, 
a battery, a relay, a source of electric waves, and a decoherer. 
There are thirteen claims, the first of which is as follows: A re- 
peater or automatic translator for wireless —— consisting 
of an electric wave collector which sensitises a filings tube or 
tubes, or any imperfect contact which closes or close the circuit 
of a battery, actuating a relay, which, in turn, closes the circuit 





of an electrical source actuating another electric wave trans- 
mitter, the waves being projected into space by a radiator; an 
apparatus actuated by current closed by the relay de-sensitising 
the filings tube or tubes, or other imperfect contact substantially 
as described and shown.” The other claims are largely of the 
combination class or relate to preventing the transmitter and re- 
ceiver from mutually influencing one another ; to the use of a 
single vertical wire for both receiving and retransmitting ; to the 
Conversion or modified use of the apparatus ; and to adapting or 
19015 it for recording messages received. (Accepted March 6, 


W. J. Glover, St. Helens, Lancs. Cables. 


4461, 
[2 Figs.) March 8, 1900.—Segmental strands for electric con- 
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ductors, ——* this invention, have rounded edges. The 
produced by running round wire through 


conductors may 





flattening rollers. The edge spaces along the segments may be 
filled wit! 
March 6, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &o. 


7476. J. I . London. (The Industrial Telephone 
Company, Paris.) Carburators. [6 Figs.) April 23, 
1900.—This invention relates to apparatus for —a air 
for use in internal combustion engines. For this purpose, within 
a casing, in the lower part of which volatile hydrocarbon is main- 
tained by a float valve at constant level, are suspended side by 
side a number of flat wicks, the lower ends of which dip into the 
liquid. The wicks are —_ apart by vertical wires, so that there 
are between them spaces for passage of air, which air being sup- 








(7476) 


Fae to an upper chamber passes down along the wicks, while 
i 


y capillary attraction, so that the air becomes 
saturated with the eager ts vapour, and first by lateral 
openings to a middle chamber containing the float valve, and 
thence by a pipe to the engine. The air before entering the 
carburator is heated by passing along a sleeve pipe which is open 
at both ends to admit air, and which encircles part of the exhaust 
pipe by which hot combustion gases are harged from the 
engine. (Accepted February 27, 1901.) 


5913. W. Hornsby, E. James, and W. J. Holloway, 
Grant Lincs. Vapour Lamps. [3 Figs.) March 29, 
1900.—In heat generated gas or vapour petroleum lamps acock is 
fitted which will admit air under pressure to the vaporising coil 
from the jet orifice of which the air issues so as to act as a forced 
draught upon the initial heating flame. Two passage-ways to the 
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cock may be provided so that the same lever may serve to turn 
on either air or (when the vaporising coil is heated) oil, asmay be 
required. A shield “‘ of a suitable metal such as cast iron, around 
the vaporising coil or coils for protecting the said coil or coils 
from the heat of the flame” is described, illustrated, and claimed. 
(Accepted February 27, 1901.) 


5663. W. Edgar, London. Gas Lanterns. [7 Figs.) 
March 26, 1900.—It is stated that in nearly all constructions 
of street lanterns now in vogue a difficulty exists in the insertion 


and withdrawal of a lamplighter’s torch in consequence of the 
ome of the flap or 
to allow o 


torch catching against and being held by the 


door, which must be opened by the torch h its 
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introduction. To overcome this difficulty, a roller is attached to 
the flap at or near the opening edge, and a curved edge or another 
roller Ts applied to the lamp framing, so that on the insertion and 
withdrawal of the torch head the rollers will rotate, and the 
torch therefore be facilitated in its movement. (Accepted March 
6, 1901.) 


GUNS AND EXPLOSIVES. 
. M. Staunton, Howth, Ireland. Projec- 





insulating material or by conducting wire. (Accepted | steel 


penetration of projectiles they are enclosed in a casing of softer 
having an increased thickness over the nose of the shell. 


unfilled space is left between the point of the shell and the inside 
Figt. Fig? Fiy3 Fig4. Fig5. 
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of the casing. The body of the shell can be cone-shaped and the 
substance of the casing proportioned so as to main’ the requi- 
site external contour. (Accepted March 6, 1901). 


MINING, METALLURGY, AND METAL 
WORKING, 


6301. W. Best, Leeds. Kindling Safety Lamps. 
(3 Figs.) April 4, 1900.—In electrically kindled miner’s lam 
apparatus in which the spark coil primary contacts make ai 
break at the bottom of a hay de metal guard used for the 

of preventing the ignition of —_ explosive gaseous 
e 


pe 
mixture in which the coil may be working, guard proper is a 


Fig.1. 
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cylinder (open at both ends) which screws into a socket and holds 
in place a little platinum disc which can therefore be readily 
renewed when worn out. The contacts between the insulated 
dischargers of the lamp and the lamp board, are shaped so that 
coal dust cannot readily lodge upon or become attached to them. 
(Accepted March 6, 1901.) 


SHIPS AND NAUTICAL APPLIANCES, 


16,551. The Hon. C. A. Parsons, Newcastle-on- e. 
Steam Vessel Prop on. {1 Fuga) ber on to 
—Owing to the low efficiency of steam turbines at less than 


the maximum, according to this invention in turbine-propelled 

vessels which are required to have a low coal consumption 
when driven at cruising speed, the lower propulsion is 
effected by reciprocating engines, the turbines being brought into 
action and the reciprocating — uncoupled when high speeds 
are required. The turbine ma: kept under vacuum, sothat the 
waste of power spent to drive it idly shall be as little as possible. 
The exhaust from the engine may pass to the ensers 
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through the turbines, and it may have such initial pressure 
at the turbines as to produce in them an aqyeeate proportion 
of the power necessary for propulsion. In one arrangement 
suitable for a triple propeller vessel, the two outer propellers 
are driven by low-pressure turbines in parallel and proca- 
ting engines in pacahal, the centre shaft being driven by a high- 
pressure turbine receiving steam from both engines when ing 
or direct from the boilers for full speed running, and delivering ite 
por ha Ly bent ul so nay turbines. “The reciprocating 
engine may in certain cases be replaced by a sui . 
bine.” (Accepted March 6, 1801.) » Sees ree o 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
1059. A. F. Yarrow, London. Boiler Water-Tube 


Cleaner. (2 Figs.) January 16, 1901.—This water-tube cleaner 
which is claimed as ‘‘ An appliance for cleaning water tubes of 


Fug.1. 












(1059.) 


boilers constructed and operating substantially as described with 





8764. P 
tiles. [5 Figs.] May 12, 1900.-With a view to increasing the 


reference to the drawing,” com: a central shaft, a set of three: 
saw blades on one side thereof, and a fixed or outwardly pressed 
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slide parallel with and on the side of the shaft opposite to the 
central saw blade. The greatest diameter of the tool must not 
be larger than the least internal diameter of the tube ‘‘ so as to 
avoid the saw blades cutting into the metal of the tube.” 
(Accepted February 27, 1901.) 


20.962, H. W. Foxworthy and T. W. Moore, London. 
Boiler Se {1 Fig.) November 20, 1900.—In connec- 
tion with the fireclay semi-arched blocks or covers for the ex- 
ternal flues of tubular Lancaehire or other boilers to facilitate 
fixing the blocks or covers in ition, and to avoid various dis- 
advantages. According to this invention the covers or semi- 
arched blocks are moulded of stepped form at the back in order to 
correspond to and to break joint with the courses of the brick- 
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work, so that when the blocks are fixed they will be banded to 
and tailed down by the os brickwork, and thereby sup- 
ported in position to form the arch of the flue. The front edge of 
the block adjacent to the boiler shell is made as narrow in the 
vertical direction as is consistent with a good joint, so as to 
leave as much as ible of the boiler shell exposed in the flue, 
and is moulded with a longitudinal groove or frog in its face to 
form a ‘‘key” to retain the cement used for making a joint. 
(Accepted March 6, 1901.) 


6243. J. E. Theunporets. Chiswick. Water-Tube 
Boiler. (9 Figs.) April 3, 1900.—In -this steam boiler there 
are pairs of inclined water-tubes with inclined junction boxes, a 
common water-box to which the diverging ends of the pairs of 
water-tubes are connected, and a steam drum with connecting 
tubes between itand the water-box, all arranged in such manner 
that water can flow from the water-box to the lower ends of 



















































all the pairs of water-tubes simultaneously, and water and steam 
can flow from the upper ends of the pairs of water-tubes into the 
water-box, wherein the steam will and by some of the 





arran 
and to 


curved so as to lessen expansion and contraction strains on the 
tube-plates. _The tubes may be grou with their bowed por- 
tions disposed in such manner that the unequal heating of the 
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encourage water circulation. Slotted 

with the object of preventing the 
quent relative mov ts between the firebox and the boiler 

space from causing their breakage. (Accepted March 6, 1901.) 


1632. O. Meredith, Rock Ferry, Cheshire. Vertical 
Boilers. (4 Figs.) January 24, 1901.—This invention relates 


cylindrical boiler space ma; 
or split stays are Saopened 





638 &) 





to the particular form and disposition of various parts of vertical 
fire-tube boilers, and boilers according thereto are described in 
reference to the illustrations. (Accepted March 6, 1901.) 


TEXTILE MACHINERY. 


7443. O. Wolff, Stadtoldendort, Germany. Tension 
Regulator. [3 mee} April 23, 1900.—To preserve warps 
while being woven and to give increased pro- 

duction and a better appearance to the fabric, there is provided 
as the back-yarn-rest or support for the warp being woven in a 

















loom, a roller mounted in slides upon supports or otherwise made 
movable to and fro and provided with springs of spiral form so 
ged as to tend to move the roller or bar in one direction 
restore it to its normal position when it is displaced by the 


increase of the tension of the warp due to the formation of ashed 





hook shown depending from a chain isengaged with the lower or 
upper spokes of the rear wheel, in order that in backing or when 
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fury) 
urged forward the horse may be utilised to by} the wagon body 
“4 7 oo) it to the horizontal position. (Accepted February 
, ° a 


MISCELLANEOUS. 


4006. W. Marsden, Birkenhead. Holding Down 
Bolts. [15 Figs.) March 2, 1900.—Bolts for holding engine or 
other bedplates or frames to their foundations are usually 
formed with solid conical heads let into holes in the founda- 
tion and afterwards surrounded with cement to secure them in 

ition. As commonly made, such bolts are expensive, and 
ave the disadvantage that if one should break great diffi- 
culty is experienced in extracting the head thereof from the 
foundation. According to this invention, and to provide bolts 
and attachments which shall be inexpensive and easily applied, 
and which also if the shank should break allow of a new shank 
being readily attached without the necessity for extracting the 
old head from the foundation, comprise an ordinary bolt with 





Pig. 1. 
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equare or other head over which is fitted a loose head or block with 
a collar, shoulder, or the like to bear against the ordinary head. 
The shank of the bolt passes through the loose head which is 
preferably we with a space of such size that if the bolt 
should break the ordinary head will, when the shank is cut off 
close to the loose head, fall down into the space so that another 
shank or stud can be screwed into the hole through which the 
shank ogee a screw thread being formed in the hole for that pur- 
pose. outside of the loose head is made conical or of other de- 
sired shape so that such head may be secured in the foundation 
with cement as is usual. A backing plate to the loose head may 
be used to prevent cement from entering the in the head 
when the bolt is being fixed in the foundation. (Accepted 
February 27, 1901.) 


1316. A. Sharer, Glasgow. (4. F. Sharer, Batoum, 
Russia.) Pipe Joints. [1 Fig.] January 21, 1901.—Pipe 
joints such as are illustrated, and which, it is stated, are applic- 
able to uniting lengths of steel or iron iping, are claimed in the 
following terms: ‘ An improved joint for metal pipes formed by 








interposing, between the flanged meeting ends of the pipes to be 
joined, a grooved metal ring having its faces formed to the con- 
tour of said flanged ends, sald pipes having fitted over them rings 
adapted to engage the flanged ends and to be drawn together by 
bolts and nuts to form a tight joint substantially as described. 
(Accepted February 27, 1901. 


001 tubes to the steam drum whilst the water can at once 

re-enter the lower ends of the water-tubes, water that has entered | ° & the beating up of the weft. (Accepted February 27, 1901.) 

the steam drum with the steam returning to the water-box UNITED STATES PATENTS AND PATENT PRACTICE. 

through the other connecting tubes. Modifications are provided. VEHICLES. Descriptions with illustrations of inventions patented in the 

Accepted March 6, 1901.) seen po rapa . United Beates of America strom 1867 to, the present time, fe 

. Penfold and D. F. Baker, East Green- | repo trials of patent law cases e States, 

133. G. Leutz, Dusseldorf, Germany. Boilers. | wich, Kent. 2 Figs.) January 17, 1901.—| be ted, ENGINEERING, 35 and 36 

14 8.) November 22, 1900.—Fire-tubes of boilers are slightly ' The drawings show ae iay etal = Bh n is civcted. The Bedford-etreck, Stead. ghesecnuax ; ; 
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HENRY BERRY & CO. 


CROYDON WORKS, LEEDS, ENCLAND. 


MAKERS OF 


BER Y's 


PATENT 


HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 



























2-in, Double Working Valve, Phosphor 2-in. Double Working Valve, Forged Steel, for 
Bronze, for 1600 Ib. per square inch. 2} tons per square inch. 





ANY VALVE ANY VALVE 
SENT ON SENT ON 





4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 8 tons per square inch. 



















When sending enquiries please state bore, working 
pressure, single or double working, whether for 






a 


ie tw i i - Jin. Double Piesoure:Sle is 
Pp Lever Stop Valve. a4 erate pressures, and oe ia eer of Working Valve, for 1000 * Sai 
00 Ib, per square inch. requirements, or quotation cannot be given. - 2 tons per square inch. 1 
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LONGEST NON-STOP RECORD OF 
ANY ENGINE. 


160 HP. GAS ENGINE & DYNAMO 


ran absolutely without a stop, 


From Sept. 25, 1900, to Marcu 16, 1901, 


Practically6 Months|s 


solely on MOND GAS and 


N.S. GAS ENGINE OIL. 


Sole Manufacturers of Oil 


The Henry Wells Oil Co., 


Imperial Oil Works, MANCHESTER. 


rit alone, and without 
4532 








Above was absolutely on Mer 
our knowledge. 








Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE 
Monthly Prices Current of Engineering Material mailed free on application. 





Telegraphic Address: 





JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


“HNDHAVOUR, LONDON.” 


Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


INVITED. — 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 
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LLEWELLINS’ MAOHINE 00,, Br Bristol, 


WORM GEARING 


for speed reductien. 


MILLING 
OUTTERS 





of every description. 


TIME CHECKERS and RECORDING 
MACHINES for ascertaining time 


worked. 3610 








SPECIFY THE 


PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 





The only 


GENUINE 
COG WHEEL 





= EMERY WHEELS. 


PEMA ABABABABAABBABAZAASZEA#s 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL C0., 


Mill Street, Bradford, 
MANCHESTER. 





LA 


Brand. 


“WHITE ANT*METAL, 


~ DURO ME 





43.4 | 
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THE PHOSPHOR 3 BRONZE CO. Ld SOUTHWARK, LONDON, SE. 
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DIE FORGING.—No. I. 
By JoserH Horner. 


Tue practice of forming and finishing forgings 
in dies or stamps grows in value with every ad- 
vance made in the specialisation of engineers’ work. 
Its development has followed in the wake of this 
specialisation, and it is one of the essential features 
in the modern interchangeable system. It bears 
the same relation to anvil work that plate-moulding 
does to floor and bench work in the foundry ; and 
that the turret lathe and the automatics do to the 
common lathe. It resembles plate-moulding and 
automatic production in these two respects: that 
the production is not only increased for a given out- 
lay, but the results are also more accurate, and are 
practically uniform in any number of pieces, inde- 
pendently, too, of skilled handicraft. As, also, the 
moulding machine and the turret lathe are legacies 
from a past generation, so is the practice of stamp- 
ing. But like those, its higher developments have 
resulted from the changing industrial conditions of 
recent years. . 

The object in writing these articles is to illustrate 
the methods of stamping engineers’ forgings in 
dies, to the lessening, or exclusion of anvil work, 
and of hand finishing. There are numerous engi- 
neers’ smithies in which a sufficient volume of 
forgings of a similar kind is turned out to pay for 
stamping, but in which handwork, nevertheless, 
continues in use. It is not at all necessary to 
adopt the system of stamping en bloc in order to 
obtain the advantages which result from its em- 
ployment, any more than it would be to try to sub- 
stitute the work of moulding machines for the 
entire tasks done in a foundry. Either course 
would be a foolish one to adopt in any engineers’ 
shop that handles a miscellaneous class of work. 
But in every firm there are jobs which would pay 
for the cost of the appliances required for stamp- 
ing, and leave a margin of profit over and above 
that from handwork; and the system grows as 
experience is gained, until in course of time large 
numbers of parts are stamped that were not 
thought previously adaptable thereto. 

Another point of importance is that as the stock 
of dies increases in numbers, this in itself tends to 
standardisation of work, because the possession of 
stock dies often raises the question of their utilisa- 
tion, rather than make a new set of slightly dif- 
ferent dimensions, or slightly altered design, or 
of resorting to anvil work. Further, duplicate 
parts can be supplied after the lapse of years, 
without subjecting customers to the annoyance of 
having to send broken or worn parts to be worked 
from, in the absence of drawings or other exact 
records possessed by the firm. There is not nearly 
so much of this standardisation done in the general 
shop yet as there might be, nor as there ought to 
be, if regard be had to its importance in economical 
production. Wewere ina shop recently in which only 
two diameters of countershaft were used throughout, 
which means a lot of simplification in preparing and 
fitting shafts, bearings, levers, &c. So, too, in 
crane hooks, link motions, and other engine forg- 
ings, in connecting-rod ends, in lever bosses, in 
the eyes for tension rods of various kinds, in handles, 
and much else, the difference of an } in. or a } in. 
in size is often of far less real practical importance 
than the economical: reduction in the number of 
separate pieces of standard dimensions. 

And when uniform accuracy is assured in any 
number of pieces by the practice of stamping in 
dies, clearly the amount of machining which is neces- 
sary is lessened, and, in fact, often reduced to the 
removal of a mere film of metal. In very many 
pieces of work, or in some parts of articles which 
are machined elsewhere, the need of tooling may 
even be eliminated altogether, and a neat black 
finish substituted. Many such instances occur in 
practice. Hand-made forgings, on the contrary, 
cannot be produced accurately or uniformly, except 
by an expenditure of time and labour that would 
run into greater outlay than the cost of tooling ; 
in which, of course, we include precision grinding. 
We know what the shop practice is in hand-made 
forgings ; the excess of metal to be removed from 
some parts, while it is skimped and will barely 
hold up, or not hold up at all in others. And then 
the work has sometimes to be partly lined out 
twice or oftener, in order to average the full and 
bare parts, so that all portions shall hold up to size. 

en, again, there are many forgings which have 
to be tooled, not because exact dimensions are re- 


rough to be left in that black state. The alternative 
is grinding the black out on an emery-wheel, and 
as there is no exact guide for doing this, the result 
is a botchy job, all humps and flats, that reflect 
the light in a manner very repulsive to anyone 
whose eye is sensitive to lack of symmetry and to 
incorrect outline. But in a well-made stamping, 
just the black may be removed by grinding ; and 
the truth of the stamping itself becomes the guide 
to the grinder, from which he cannot well depart, 
except by clumsy handling of his tasks. 

Since the amount left for tooling is reduced to 
very fine limits, the removal of a thin film of the 
outer skin of hard scale from the softer metal 
beneath would play havoc with the cutting tools 
used. All work that has to be tooled, therefore, 
is, or should be, pickled to soften the scale before 
the machines tackle it. Then it may be attacked 
with milling cutters, drills, and other tools, with 
impunity. 

In some classes of work of medium size, the 
practice of die forging has found a rival in the power 
hack-saw, and in the hollow spindle turret lathe. 
Thus, it is easier to saw off pieces from bars with 
power hack-saws, which cost practically nothing for 
attendance, and to chuck these pieces and turn them 
in the lathe, than to make forgings involving various 
shoulders, and so forth. And itis also often cheaper 
to insert a long bar in a stiff hollow spindle turret 
lathe, and turn it to shape with the tools in the turret, 
and cut-off, and feed forward, and repeat the pro- 
cesses, than to make forgings and to chuck and 
turn them separately. But, of course, this only 
applies to certain classes of work which are operated 
in the lathe, and does not touch that large class of 
forgings which are of irregular outlines. 
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Stamping is not an occult system, which in some 
mysterious way supersedes the methods of the 
smith. ‘These methods are simply transferred in 
whole or in part tothe dies. The skill of the highly- 
trained smith may not be necessary to the stamper, 
even though such is a desirable qualification, but 
his methods have nevertheless to be adopted. The 
judgment of the stamper is not called into play in 
the same degree, any more than the skill of the 
lathesman is essential to the attendant on the 
turret lathe, or the knowledge of the all-round 
moulder to the man who operates a moulding 
machine. But behind these, the experienced and 
controlling mind is as essential as ever for designing 
and fixing up the appliances and tools for stamp- 
ing, which can be used then by a comparatively 
unskilled man. 

There is no process, no detailed operation, in 
smithing which is not transferred to, and embodied, 
in stamped work. Metal is swaged, fullered, and 
drawn down, upset, welded, punched, drifted, cut 
off in stamps, as on the anvil. The great difference 
in the two lies in the fact that the uncertainties of 
hand work are eliminated by the use of dies, and 
the processes are quickened. 

There are two general cases in stamped work— 
that in which there is little discrepancy between 
the dimensions of adjacent parts, and that where 
abrupt differences occur. A mere connecting link, 
or a common handle, stands in the first category, 
and a deeply-bossed lever in the second. In the 
first, the work of stamping is simplified, amounting 
to little more than slight local reductions in dimen- 
sions, and formative processes followed to but a 
small amount ; in the second, the alternative of an 
excessive amount of drawing down or welding, some- 
times of upsetting, comes in, the ultimate forging 
bearing little or no resemblance to the original form 
of the as from which it is produced. 

The plain stamping, sketched in Fig. 1, is 


character to illustrate these facts. There is but 
one really practicable way of making this, namely, 
by drawing down. The alternative would be up- 
setting, or welding, neither of which would be con- 
sidered in an example proportioned as this is, 
though in work having widely different proportions, 
such methods would have to be considered. In the 
first method, a bar would be selected having the 
dimensions A and B in cross-section, or the next 
larger size thereto available in stock. In the second 
method, supposing, just for the sake of example, 
that such were adopted, the bar selected would be 
a little larger than C and D in cross-section, and 
the enlargements E, F, F, for the bosses would be 
produced by taking local heats over the centre, and 
the ends in turn, and upsetting them into rough 
shapeless lumps, to which the final form would be 
imparted at subsequent heats. The boss facings 
a, a would be welded on, in order to lessen the 
amount of upsetting as far as possible. For up- 
setting, though generally necessary when welds 
have to be made, is a somewhat barbarous method 
of treatment to inflict on iron or steel, over which 
a welding heat is not subsequently taken, because 
it is liable to open out the fibre, and diminish the 
strength and homogeneity of the metal. Moreover, 
in the example under consideration, which is 
typical of many others, the process is more lengthy, 
and requires more heats than the reverse one of 
drawing down. Upsetting also is slower, and more 
uncertain in its results, than the other process, and 
always leaves a deal of finishing to be done subse- 
quently ; while drawing down and the formative 
operations can generally be carried, on simulta- 
neously. 

Having a bar of a section slightly larger than A 
or B, and which has to be drawn down to form the 
necks G, G, a rough estimate is formed by the 
smith of the length which has to be drawn down 
from the section A B, which in the original bar is 
short, as indicated by the sketch Fig. 2; G, Gin 
this figure being the lengths which Tare a cubical 
area of metal roughly equal to the portions G, G in 
Fig. 1; and which reduction is effected by the 
process of fullering down either on the anvil or 
under the steam or the drop hammer, using hand- 
tools in the first case, or employing the power of 
the hammer in the second. When the bar is thus 
extended at G, G, though not quite reduced to 
final dimensions, the dies are brought into play. 
Now, in the actual work of stamping, it must 
always be remembered that this is either a finish- 
ing operation only, or, if largely formative, it must 
be done in easy stages. Thus, it is not possible to 
take the original square bar, from which the piece 
in Fig. 1 is made, and stamp it into shape in one 
pair of dies complete and perfect. oO proper 
shape would result, and a very large proportion of 
the metal would be squeezed out as a thick fin 
between the dies, and prevent their closing in the 
joint, while they would probably fracture. One 
of two courses must be adopted therefore. Either 
the roughing out must be done onthe anvil, or 
under the hammer with fullers, or setts, or trimming 
chisels ; and the finishing only done in one, or two, 
pairs of dies. Or, the work must passin succession 
through a number of dies, each one approximating 
more nearly to the final form. The first method 
is the one which is best adapted to the general shop, 
and the second one when very large quantities are 
wanted. Neither is it a matter of indifference 
which way dies are jointed, for the formative process 
is often more readily accomplished in one direction 
than in another at a right angle therewith. Details 
of methods and forms of dies illustrative of these 
facts will follow in succeeding articles. 

The system, therefore, of die forging is a very 
elastic one, inasmuch as it is adaptable alike 
to the requirements of the general shop, and of 
those which are highly specialised. Stamping may 
be a mere adjunct to anvil work, adopted merely 
for the purpose of ——— a finish, and insuring 
uniformity, or it may be carried on nearly, or quite 
independently, of the anvil, in which case two or 
three sets of dies may take the place of one set only 
required in the first place. Stamping in this case 
may be economical, if but a few forgings, say a 
dozen, are required ; but this must obviously depend 
on the degree of complexity of the forgings, and on 
the limits of accuracy allowable in them. In some 
instances, again, the choice would be between the 
making of dies and a resort to the methods already 
alluded to, of cutting off with hack saws, or produc- 
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selected as an object-lesson of an elementary 





ing from the bar in a turret lathe. 
Biamping, again, if adopted as a formative method, 
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nearly independently of anvil work, will often in- 
volve heavy expense in the multiplication of dies or 
of hammers, the work having to pass from one 
hammer to another, or others adjacent, as it goes 
through its various stages. For the custom of 
shifting die-blocks and kindred appliances, and 
replacing them with others under one hammer, 
which is adopted in general shops, cannot be 
economically followed in those where work is 
highly specialised. But always the problem to be 
considered is, of course, one of a relative character 
—so many pieces to be shaped all alike, with so 
much time saved in smithing and tooling, against 
which the cost of plant for stamping has to be 
discounted. 

An important point to consider when designing 
dies for stamping is to economise the number of 
heats necessary as much as possible. If a forging 
can be roughed out and finished properly at one 
heat, it is a waste of time to so design the dies that 
a second heat will have to be taken. 

Three holes are shown in the crossbar in Fig. 1. 
Such holes can be formed by punching, but it is 
not usual to do so in the case of those of small 
size. It increases the complication of the dies, and 
often costs more than the drilling. The case of 
tie rod ends, which are usually punched, is on a 
different footing, because the holes are large and 
shallow. But it is better when holes are of small 
diameter, and especially of fair depth, to leave 
them to be drilled. In connection with this, it may 
be mentioned that erroneous ideas exist in the 
minds of some managers as to the economy of 
punching holes, as well as of coring them in cast- 
ings. Years ago there was some excuse for this, 
with badly-shaped drills and boring tools and weak 
machines, and in the lack of jigs; but drilling or 
boring now under a good system often comes out 
cheaper than coring or punching. 

There are some analogies between moulders’ 
work and stamping. In both, shrinkage and de- 
livery must be allowed for. Wrought iron and 
steel shrink in a larger degree even than cast iron, 
and it is easy to lose the slight amount for tooling 
on a forging of fair size, if the allowance for this is 
not made in the dies. Also, a forging can only be 
drawn vertically from its dies, like a pattern from 
its mould. There must be no undercutting. But 
there is little difficulty in withdrawal due to the 
friction of the forging against the sides of the die, 
as there is of the pattern against the mould, unless 
in the case of shrinking, causing binding of opposed 
faces. That is, a single boss would deliver freely, 
but two or three bosses connected with a web as 
in Fig. 1 would bind on their inner edges. 

The dies used for stamping are either of cast iron 
or steel, or they are cut in iron or steel. The first 
are employed for the larger kinds of work, the 
second for the smaller. Iron is suitable for less 
permanent, steel for more permanent service. The 
strains to which dies are subjected, due to heat and 
shock, are very severe ; consequently, good metal 
must be used. They are liable tocrack and crumble 
round the edges and also to fracture. Therefore, 
the duty imposed upon them should not be more 
severe than is essential to the completion of the 
formative processes. The stamps should be used 
as appliances for finishing rather than for heavy 
roughing out ; and in the case of cast-iron dies, the 
mass of metal must be suificient to absorb shock, 
or, if not enough, the dies must be well strengthened 
with deep bands of wrought iron shrunk around. 

Wrought iron and steel are both employed for 
engineers’ stampings. Steel has largely displaced 
iron—almost entirely so, in fact, because it is as 
cheap and more reliable than any iron, excepting 
the Yorkshire quality. The objection to steel for 
some purposes occurs when welding has to be 
done, in which cases it is not so thoroughly reliable 
as iron is. But whenever intricate forms have to 
be produced, and light and slender shapes, steel 
is superior to iron, because there is no short fibre 
or grain to reckon with. It is just a solid homo- 
genous lump, in which, for practical purposes, 
there is no long or short grain or fibre which can 
be opened out or become a source of weakness in 
narrow sections. 





Dar.ineton Tramways.—The Imperial Tramways 
Company has accepted an offer of the Darlington Town 
Council to purchase the local tramways for 7500/., with 
a view to the installation of an electric traction system. 
The bargain includes a provisional order, which the com- 

ny obtained from the Light Railway Commissioners. 


The matter has been the subject of prolonged negotia- 
tions, the company at first asking 12,000/. 





THE RELATION BETWEEN VOLTAGE 
AND SPEED IN A SHUNT DYNAMO. 


By H. B. Poynprr, A.I.E.E., and H. E. 
Wimregis, B.A., Wh.Sc. 

To the best of the writers’ belief, the subject, of 
the relation between voltage and speed in a shunt 
or compound-wound dynamo has hardly received 
the attention which its importance merits, it being 
of more than merely academic interest and of con- 
siderable practical importance. The chief object 
of this paper is to point out two valuable deductions 
to be drawn from the magnetisation curve by 
simple graphical treatment : 

1. To determine the percentage change of volt- 
age for a given small percentage change of speed. 

2. To determine the minimum speed at which 
the dynamo will excite its own field or ‘‘ build up,” 
which will hereafter be referred to as the ‘‘ critical 
speed ” of the machine. 

The solution of the former is of very great im- 
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portance in many cases, especially when a dynamo 
engine is subjected to any very exact governing 
as regards speed, and any considerable fluctua- 
tions of voltage can, therefore, only be accounted 
for by the dynamo design, and, generally, to deter- 
mine the limits between which it will be necessary 
to have the engine governed, in order to keep the 
voltage between given specified limits. 

The solution of the second is also of great value, 
as the excess of the running speed over the critical 
speed, in conjunction with the self-induction of the 
field windings and the amount of residual mag- 
netism, determines the time which the machine 
will take to build up after reaching full speed. 


It is when the percentage change of voltage is | 


very high for a given percentage change of speed, 
or when the critical speed is dangerously near 
the running speed, that definite knowledge on this 
subject is of most importance. As will be seen 
later, the magnetisation of the iron circuit in 
such a case must be low; in fact, lower than 
generally obtains in modern practice. Special 
cases, however, occur, such as in dynamos for 
marine work, where it is desirable to have as little 
external leakage as possible (owing to its effect on 
the compass), and here the designer is forced to 
keep the densities in the magnet frame low. Should 


| now aslight miscomputation of the effect of “‘ fring. 
ing” be made, the density in the teeth (the only 
| part of the iron circuit at all highly magnetised) 
/may be very sensibly reduced, with the effect that 
the machine will be sluggish, and may even re- 
| fuse to excite itself. 
The magnetisation curve of a dynamo is a curve 
showing the relation between ampere-turns on the 
fields and electromotive force produced by the 
armature when rotating at constant speed ; its 
|shape is dependent upon the dimensions of the 
| various parts of the machine and the quality of the 
jiron or steel from which they are made. The re- 
lation between ampere-turns— written H—and 
voltage (V) for constant speed is linear in the case 
of air, while for iron the curve bends away at higher 
densities and eventually becomes nearly parallel to 
the axis of H. Owing to one portion of the mag- 
| netic circuit becoming saturated before another, the 
|curve showing the relation between V and H bends 
away to the right gradually and does not possess 
the sharp curvature that would be found if all parts 
of the magnetic path reached the same density at 
the same time. If the strength of the field current 
of a dynamo be gradually reduced till the ampere- 
| turns are zero, there will still be a few volts read on 
the voltmeter : these volts are due to residual mag- 
netism, and are usually of the order of 3 per cent. of 
the working voltage—this may be spoken of as 
‘3 per cent. of residual magnetism.” Fig. 1 
‘shows the magnetisation curve E DC for a 
|dynamo tested by one of the writers; having 
| been once excited, the curve follows the path 
|E D OC, and has, in this case, 3} per cent. of 
| residual magnetism. It will, of course, be under- 
| stood that the volts and ampere-turns of the sepa- 
| rately excited machine may be written flux and volt- 
/age respectively in the self-excited shunt dynamo. 
| The first case to be considered is the following : 
| A shunt dynamo has been designed to work ata 
‘certain speed and to provide a certain voltage. 
| From the data used in the design a magnetisation 
curve can be, and often is, constructed, and the 
| designers wish to know what the percentage change 
| in voltage will be, when the speed changes by 1 per 
| cent. 
| Itis, of course, obvious that if all the iron cir- 
cuit in the dynamo were entirely saturated, then 
| the percentage changes of voltage and speed would 
| be the same; under actual circumstances, the voltage 
|changes more rapidly than the speed, the reason 
| for this being that if the speed falls, the volts fall, 
and therefore the ampere-turns are less, and the 
volts fall again on this account, and the one effect 
interacts with the other, and so reduces the voltage 
very rapidly. 

In Fig. 2, let OP Q be the magnetisation curve 
constructed for a speed N,; also let P be the de- 
signed working point so that P M = V, and 
OM = H,. 

Draw a tangent C P to the curve at P, then for 
a very small motion along the curve at P we shall 
make no serious error in assuming the point P to 
actually move along the tangent instead of the 
curve. 

Call the tan of the angle of the slope of this line 
S and put the intercept O C = I, then the equa- 
tion to the tangent is 


V=SH+I 

and for any other speed N 
_N 9 

“ee + I) wire wet Ae) 








(1) 


Since the dynamo is of the shunt type, therefore, 

the ampere-turns must be proportional to the 

voltage or H = a V, where @ is some constant. 
Again from (1) a 





av —1, Vet 
: aes : 5 
Putting this value for S in (2), and remembering 
|thatH =«V, 
. A = N Vo = I I 
eS x Hy aV+ ), 
wv, No- Noy, N | W-V¥ 
Beige — me Vo 
Now, Vo —V is the fractional change in volt- 
0 
+ ,.N,—-N; ‘ isan’ 
age, whilst is the corresponding fractiona 





change in speed ; again, since the change of speed 


= is sensibly equal to unity 
0 


| considered is small, 
‘and V, to V 
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* “percentage change in speed r"co" Fig 

The above solution may be simplified by intro- 
ducing some easy differential calculus, and it was 
by the latter method that it was first derived. 

This construction, than which nothing could be 
simpler, shows at once how rapidly the voltage 
will fluctuate if the working point P be not suffi- 
ciently round the bend of the curve. 

In this particular case the value of pn 
100 _ 2.3, and from this it follows that when the 
44 
dynamo, for which this curve was drawn up, is 
rotating at full speed, then a 1 per cent. variation 
in the speed will mean a 2.3 per cent. variation in 
the voltage. 

Fig. 1 shows the case of another dynamo, one 
which it will be noted works on a very stable part 
of the curve (probably at the cost of a large C?R 


loss in the fields), and here the ratio PM _ 60 _ 


is 


1.27, or the volts have a percentage change which 
is only 1.27 times as great as that for the speed. 
It will be seen from what follows that the critical 
speed is also very low in this case. 

When the point P is only just off the straight 
part of the magnetisation curve, the slightest 
change in speed produces a large change in voltage, 
until if P be on the straight part of the curve, the 
voltage becomes unstable and indefinite, the dynamo 
loses its field, and fails to rebuild it. 

All shunt and compound dynamos, when being 
run up to speed, have to traverse this curve, and 
the speed at which this instability occurs is the 
‘critical speed” of the dynamo. Above this 
speed the machine will build ; below it the volts 
are Zero. 

The above construction is only approximate in 
the case of large variations of speed such as 10 per 
cent., since during a change of this kind the point 
P cannot be considered to move along the tangent. 
However, by splitting up the change of speed into 
sinall steps, an accurate result may be attained. 

By this method, a curve of N and V may be 
plotted out, and it will be noticed from such a 
curve that if the speed falls below a certain mini- 
mum, the dynamo will fail to retain its magnetisa- 
tion. 

This process, although it would be worth while 
owing to the utility of knowing the critical speed, 
is a lengthy one to carry out, and the following 
simple geometrial solution should be of service. 

Another magnetisation curve (plotted with flux 
and voltage as co-ordinates) is shown in Fig. 3 ;* 
P is the working point, R any other point, Q P M 
is a vertical through P, and O Q is a tangent to the 
magnetisation curve on the axis of F. Call the 


A 
angle R O M, ¢; and the flux F. Then V = 
a FN, where a is a constant depending upon the 
machine, 


V az 
oN 22 Se 
en. « se 


When instability sets in the speed N = 1 cot ¢ 
a 


. A 
where ¢ is now the angle Q O M, whilst at the de- 


A 
signed speed Ny, ¢ = POM. 
root QO M 
OM,PM_PM 
x = ao ha ow oe 
“leupOm OM OM” Oat 





This means that if a dynamo be designed for a 
speed N, then on starting up, the field will not 
begin to build until the speed reaches a value 


i Pa 

Q M x No. 

Residual magnetism alters this, but the change is 
very slight ; this, in Fig. 4, in which speed (N) and 
voltage (V) are plotted as co-ordinates, O B C is 
the curve for no residual magnetism, and O DC 
that for 5 per cent. of residual magnetism (assum- 
ing an average case)—the difference between them 
is of little importance. 





* When starting up a dynamo it is usual 
t to cut out all 
- shunt resistance, and this has the effect of moving 
© point P further round the curve than the working 





point, thus making the critical speed lower, 


In this figure the value of the critical speed is 
shown as the distance O B, and when there is no 
residual magnetism, this accurately shows the point 
at which the voltage begins to build up; for 5 per 
cent, of residual magnetism, there is, of course, 
some voltage all the time, but the voltage cannot 
be said to build up until the critical speed O B is, 
at any rate, very nearly reached. Figs. 2, 3 and 4 
show curves for a machine designed by the writers 
to run at 200 revolutions per minute, and to have 
a voltage of 100 volts—the critical speed from the 
above construction is shown to be 164 revolutions 
per minute, and for a 1 per cent. change in the de- 
signed speed, the volts change by 23 per cent. 


(i.e., cd per cent.) 
While on the subject of the magnetisation curve 
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it is worth while pointing out how well an empirical 
formula of the type 
-. CH 
V=B ta 
" +E 
suits the magnetisation curve. 
This equation is of the same form as that con- 





necting velocity and time of run of a bicycle on a 
level road (without pedalling taking place), and 
it was during some tests on this point made by one 
of the writers that the similarity of the curves 
was noticed. 

The preceding Tables show the volts as obtained 
from a formula of this type compared in Table I. 
with those deduced from the calculated magnetisa- 
tion curve in Fig. 3, of a machine designed, but not 
yet constructed, and in Table II. with those ex- 
perimentally obtained from a dynamo which has 
lately been constructed—the agreement is very 
striking. 








THE TRANS-SIBERIAN RAILWAY. 

TuHE first idea of this colossal undertaking was pro- 
mulgated by Count Mouraviev-Amourski, Governor- 
General of Eastern Siberia, as far back as i851. 
The Amour delta and the Oussouri country were 
added to the Russian Asiatic provinces during 
Count Mouraviev’s governor-generalship, and an 
excellent carriage road was shortly afterwards built 
between Sofiisk, on the Amour River, and De 
Castri Bay in the Tartar Straits, with the intention 
of subsequently laying rails thereon. By this the 
intricate and dangerous navigation of the mouth of 
the Amour was avoided, and the easily navigable 
upper reaches of the river were placed in communi- 
cation with a magnificent natural harbour. From 
1857 onward, Government received a large number 
of offers from private sources desirous of under- 
taking the construction of a main line from 
European Russia to the Pacific and many branches. 
These offers were supported from 1869 onward by 
the administrative authorities throughout Siberia, 
and became the chief plank in the platform of the 
Russian Government’s Asiatic policy. The question 
of the location of the line was gradually matured, 
while the European railways were being extended 
towards the Asiatic frontier. In 1877 the Oren- 
burg line from Batraki on the left bank of the 
Volga, through Samara, the seat of the provincial 
government, to Orenburg, on the Ural River, was 
opened, as the first instalment of a possible 
southerly route, parallel to the present one, through 
Atbasar and Akmolinsk. In 1878 the Ural Rail- 
way from Perm to Ekaterinburg was completed ; 
this now forms the connecting link between 
the European and Asiatic lines administered 
by the Siberian Railway Department. In 1885 
this latter line was extended to the village 
of Tioumen on the Toura, and the European 
railroads were thus united through the Volga 
and Kama rivers with the Siberian navigation 
of the Obi. The great Volga bridge, named 
after the Emperor Alexander II., was opened in 
1880, on what is now part of the through route 
from Moscow to the Far East ; it united the Euro- 
pean railways proper with Samara and the terminus 
at Orenburg. The next link in the through route 
was forged by the completion of the line from Samara 
to Oufa in 1888, and to Zlatoust in 1890. At this 

eriod three possible alternative points existed on 
| belonging to railway systems in European 
Russia, to which an Asiatic through line could be 
connected—viz., Tioumen, Zlatoust, and Orenburg 
—by three diverging routes, whose common point 
was Nijnioudinsk, in the province of Irkoutsk. 
All three routes were carefully studied, and the 
preference was given to the actual line through 
Zlatoust, Tcheliabinsk, Kourgan, Petropavlovsk, 
Omsk, Kainsk, Taiga, Atchinsk, Krasnoiarsk, 
Kansk, Nijnioudinsk, as the shortest, cheapest, 
most fertile, and least oe ger populated. The 
enormous capital involved, and the limited traffic 
from a large portion of the regions traversed, com- 
elled the utmost economy in first construction, 
ollowing the American method of railway buildin 
through new country. The following genera 
principles were, therefore, adopted as the basis of 
the whole scheme: 1. Shortest possible length of 
main line, with curves and "essa suited to the 
topographical conditions of the country, and the esti- 
mated amount and cost of the works. 2. Maximum 
economy of construction, through simplification of 
—— details. 

he outcome of the application of these two 

principles was the construction of a line in- 
tended to afford the requisite facilities for a ser- 
vice of three trains each way per 24 hours, with 
an average speed of 13} miles per hour for mixed 
trains, and 8 miles for goods. 





TasBie I. 
Actual V V from 
Actual H. (Calculated). Formula. 

1,550 15 14 
3,100 30 30 
4,700 45 46 
6,350 61 61 
8,050 76 76 
10,500 91 91 
12,500 100 101 
14,000 106 106 

Formula used is V = 81 tan_1 2.5 H 4 
23,100 - H 

Taste II. 
Actual V V from 
oe (by Voltmeter) Formula. 

4 4 

750 57 57 

1000 70 67 

1500 85 82 

98 

3000 103 103 

3500 107 107 

4000 110 110 

4500 114 113 

5000 116 115 

5500 118 asren 118 
Formula used is V = 268 tan—! ——"-—_ . 

1250 + H 





It is interesting to note that the present maxi- 
mum carrying capacity of the line for military 
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October, 1895, was presided over by Engineer N. E. 
Adadourov, and then up to May, 1899, by Engineer 
P. J. Sokolov. Besides the administrative, techni- 
cal, financial, and judicial questions relating to the 
construction of the railway, this department has 
dealt with all subsidiary and accessory enterprises, 
such as the improvement of the navigation of the 
Tchoulym and the Angara (tributaries of the Obi 
and Yenesei respectively), the dredging of the navi- 
gable channel of the Amour, of the Oussouri 
and the Chilka, the working of the Government 
steamboat service on the Angara and the Amour, 
the improvement of the equipment of the Port of 
Vladivostok and the provisional working of the 
completed lines with the improvement of their capa- 
city for traffic. In May, 1899, the Emperor, on the 
advice of the Council of State, approved of the re- 
organisation of the various departments of the 
Ministry of Ways of Communications, and a New 
and Special Department for Railway Construction 
was instituted, which took over the following duties : 
1. The ministerial supervision of the survey and 
construction of New State Railways with the pro- 
visional working of lines so constructed at the 
charge of capital. 2. The ministerial supervision 
of the survey and construction of private railway 
companies and individuals. This department re- 
placed three older departments, viz., the depart- 
ment for private railways, the department for Go- 
vernment constructed lines, and that for the special 
construction of the Trans-Siberian Railway. The 
chief engineer of the Western Siberian Railway 
(K. J. Mikhailovsky) was promoted to the post of 
chief of the new department. 

For administrative purposes, the construction of 
the Trans-Siberian Railway was divided into several 
distinct sections, in which the commencement and 
completion of the works were throughout subser- 
vient to a general plan. These sections were the 
following (see Map) : 

1, Tcheliabinsk-Obi, or Western Siberian Railway: 
which was commenced in 1892, while the date of 
completion was fixed for 1896. 

2. Obi-Irkoutsk, or Central Siberian Railway: 
the first portion (Obi-Krasnoiarsk) was commenced 
in 1893, and was to be completed in 1896; the 
second portion (Krasnoiarsk-Irkoutsk) was com- 
menced in 1894, and finished in 1900. 

3. Irkoutsk - Myssovaia, or Baikal Railway : 
works to be commenced in 1895, and to be finished 
in 1906. 

4, Myssovoia-Stretensk or T'rans-Baikal Railway: 
the works on this were commenced in 1895, and 
are to be terminated in 1902. 

5. Stretensk - Khabarovsk, called the Amour 
Railway : to be completed in 1906. 

6. Khabarovsk - Vladivostok, or the Oussouri 
Railway : the southern section of this line between 
Vladivostock and Mouraviev-Amour Railway, com- 
menced in 1891, were to be completed in 1895; 
while the northern section, which was commenced 
in the latter year, is to be terminated in 1902. 

Probably intentions as to sections 5 and 6 have 
been modified by the effect of recent events in 
China, and the former will not be built for some 
years to come, if ever. The main line will now 
diverge from the station of Kaidalovo on section 
No. 4, and will terminate at Nagadan on the 
Chinese frontier; in this way the portion from 
Kaidalovo to Stretensk is really a branch line. 
From Nagadan, the Eastern Chinese Railway re- 
—— section No. 5 entirely, and passes through 

hailar, Tsitsikhar, Kharbin, Ningouta, to meet 
the Chinese frontier opposite Nikolsk. From the 
Chinese frontier to this latter place, the main line 
is completed by a branch from No. 6. 

Although the Eastern Chinese Railway is still 
incomplete, and the Baikal line is not quite 
finished, during the last few open seasons uninter- 
rupted steam communication has actually existed 
between Russia in Europe and Vladivostock—the 
railway gaps being bridged ty the steam ferry 
across Lake Baikal (41? miles) and the steamer 
service down the Chilka and the Amour (1402.91 
miles). The comparative distances by the existing 
route and that vid the Eastern Chinese Railway, 
or the future main line route, are the following : 








y 
| 





Distances to Viadivostock. a a 
miles miles 
From Tcheliabinsk .. 4670.17 4027.7 
» Moscow os 6037.28 5394.83 
», St. Petersburg os mF o% 6437.73 5795.28 
»» Alexandrow (German frontier) .. 6922.38 6279.93 





.| cally divided into four sections, averaging just over 


TasLe I.—AMmountTs EXPENDED AND TO BE EXPENDED ON THE CONSTRUCTION OF THE GREAT TRANS-SIBERIAN 
RAILWAY AND THE SUBSIDIARY UNDERTAKINGS CONNECTED THEREWITH. 
































Cost oF CONSTRUC- | Cost or Equip- WORKING | Toran Carrrat 
Length TION. | . CAPITAL. Cost. 
DESCRIPTION OF THE SECTIONS OF THE RAILWAY _ als Ee ee ea - = |—— ee 
AND THE SUBSIDIARY UNDERTAKINGS. Miles. | P } P | Per P 
er | er | = er 
Total. | Mile. | Total.  wyije,| Total. | Mile. Mile. 
| ; | 92 £., | #& £ £ £ £ £ 
1. Western Siberian Railway .. Foe | 880.37 | 3,992,019 4,5: | ®! 249 | Z 
2) Ekaterinburg-Teheliabinsk Branch | 149.75 | ‘687, inj, | Oe ee ee | 807 
3. Siberian Central, first opine | =< | Hye ond 500,086 | 1062 66,300 140 | 3,918,657 | 8,312 
4, _ second section .. | ¥ 939, J 9 ‘ . 
5. Tomsk branch... .. | 50.24 | "373,402 | 4,615 704,284 | 971 | 180,480 | 286 | 7,096,340 | 9,736 
6. Irkoutsk-Baikal line .. a | 42.50 282,722 6,653 52,333 | 1231 335,055 7,884 
7. Baikal Railway, second section | 31.16 431,823 18,858 18,569 | 596 450,392 14,454 
8. - 2 first. section 125,25 
9. Trans-Baikal line a 686.54 7,660,089 11,158 705,861 | 1028 106,250 154 | 8,472,200 | 12,340 
10. Chinese frontier branch 215.03 | 2,686,136 12,492 416,519 | 1937 33,392 155 | 3,136,047 14,684 
11. Oussouri line (north) 228.20 | 2.189,270 9,594 222,481 | 975 61,540 279 | 2,473,291 10,838 
12, Ditto (South) .. a 250.28 2,031,651 | 8,113 165,346 620 72,356 294 2,259,354 9,027 
13. Chinese frontier brarch 67.09 749,230 11,187 86,181 1284 18,200 272 853,611 | 12,723 
14, Perm-Kotlass line .. 437.53 3,688,749 | 6,862 371,460 691 74,375 138 4,134,584 7,691 
15, Eastern Chinese Railway : --| 950.74 j 
16. Port Arthur branch .. oe ie --| 648.11 | 
hep SRN | | 
Total .. * 6008.13 | | 
17. Survey exclusive of 15, 16, and 8.. 4284 , 348,718 81.3.4 | | 
18. Lake Baikal steam service .. oe oo| ‘e | 681,529 | | 
19. Survey and improvement of the naviga-| 
tion of the Tchoulym, Angara, Amour, | _ | 
Oussouri, and Chilka.... ye set 447,440 | | 
20, Improvement and equipment of port of] | | | 
OS Se ae eee 222,275 | | 
21. Various supplementary expenses . . 463,778 | | 
22. Government steam service on 19 .. -| 105,431 | | | | 





TABLE Il.—Trarric RETURNS AND ForECcAST OF THE Two First DIvISIONS oF THE TRANS-SIBERIAN RaI.way. 


AMOUNTS FOR YEAR EnpiNG 1900. 























AcTUAL RETURNS. FoReCAST OF SIMILAR RATES OF INCREASE. 
: Senor ns 
NAME OF DESCRIPTION OF 1896. 1897. | 1898, 1899. 1900. 
Division. TRAFFIC. Eee ~ : 2 cee 
Increase __| Increase ay | Increase ax Increase 
per Cent. : per Cent. | per Cent. | per Cent. 
—— | | 
Ordinary passengers. . 160,000 | 236,000 47.5 | 535,000 | 126.27 {1,110,006 | 126.171 230,000 | 82.881 
Western Sibe- | |Emigrants ee --| 69,000; 78,000 14.49 | 133,000 70.51 200,000 50.372 300,000 | 50.002 
rian Railway } |Private merchandise | | : Te n 
tons, 169,470 342,007 101.81 —— . ae pmo | ay pag Pa 
Ordinary passengers... 14,700 177,000 | 1104.08 407,680 32 a 5 3 284 
Central Sibe- ~rven A ie a - 20,300 , 147.28 98,000 96.005 136,000 | 38.775 
rian Railway } Private merchandise ’ | 3 
a | tons 16,350, 87,043 | 432.37 250,816 188.15 | 440,000 | 71.446 | 570,000 | 30.006 
| | | 





per cent. per annum during the five years ending 1903. 
1 This forecast is in exce 
likely to be maintained. 


68, and the rate for the next three years will be a diminishing one in all probability. 
3 The falling-off represents the increase in local production due to settlement of the country. 





Nore.—On the basis of the above returns and forecasts, the Committee estimated an all-round average rate of increase at 20 


2 This is 


4, 5, 6 In this section the forecast is a relatively smaller rate of increase, distance, and class, telling adversely except in goods, 


where the reverse is the case. 


TABLE III.—ComraraTive TABLE oF Routes vid SuzZ AND vid Trans-SipeRIAN TO Far East. 
































DIFFERENCE 
| Cost. ‘ — 
From To Route. sas In Time. | In Cost. 
| | ie to platonic a 
| First | Second a | Per es Per 
Class. | Class. | Cent. Cent. 
: | days £8. d. am ; . . 
Moscow Vladivostock |Via Odessa and Sea... 40 6315 0 4716 8 Inclusive sleeping accotamodation and 
| irat- | First-class, | \ po >. 
Moscow Vladivostock \Via Trans-Siberian (a) ..| 10 12 2 8l | 717 3! { vicar ye tema 40l. 128. 9d. |} 63.75 
| | 60 ut) 5 30 days 75 { ee | }66.77 
5 i First-class, | | 4. 
London Shanghai ..|Via Brindisiand Sea ..| 34 to 36! 9512 6 64 1 3{ ——. ‘ { 401. 4s. 7}d. p 42-06 
; 1% . 21 5 0 eee ae, | f Second-class, | \ 49 43 
London Shanghai ..|Via Trans-Siberian (a) ..| 15to16 | 88 17 10} 13 0 03 | 194 days 5.71 \ 312. 138. 10d. | 





Nors.—{1) (2) These are respectively the fares by sleeping car and express train and ordinary 


first or second class by 
therefore, about 1/. 


i iberi i i fares ; to compare the two. 
mail trains. The Trans-Siberian fares do not include food like the steamer far Pp . Led one icles by 


for first and 15s. for second per day should be added, which is 
ordinary trains. (a) The average speed across Siberia is taken 
time from Russia is 75 per cent. an 
London 45} per cent. by the new route. 


When the Eastern Chinese line is completed, 
the actual length of uninterrupted railway commu- 
nication from east to west wholly in Russian terri- 
tory—or, at all events, under Russian control—will 
be more than one-fourth the equatorial circum- 
ference of the earth. The total length of the lines 
already built, or in the course of construction, in 
Siberia and the adjoining territories, amounts to 
just over 6000 miles, of which the main through 
oe accounts for over 4000. These lines are practi- 


1000 miles each. Excluding the extension of the 
first section of the Baikal Railway and the Eastern 
Chinese Railway with the Port Arthur branch, 
the 4284 miles of main line and branches have cost 
33,964,6321. for actual construction—an average of 
79281. per mile; the rolling stock has added 


done in the difference column. 


at 35 versts (23.20 miles) per hour. The average saving in 


from London nearly 56 per cent., and in cost from Russia about 65 per cent., and from 


accounts for another 925,0261., or 2161. per mile ; 
so that the total cost amounts to 39,031,458/., and 
the average cost per mile, to 9110/. 

Table I. gives a summary of costs and some 
details of the Trans-Siberian Railway system. 

A special committee was formed in 1898, pre- 
sided over by Engineer K. J. Mikhailovsky, Chief 
of the State Railway Construction Department, to 
inquire into measures for improving the earnings 
of the Trans-Siberian Railway. The inquiry was 
conducted on the line and extended to the whole 
of the system between Tcheliabinsk and Irkoutsk ; 
exhaustive data were collected to formulate a report. 
The traffic returns for the three years ending 1898 
were taken as a basis of the forecasts for the future ; 
these are given in Table IT. r 

'Fhe tale told by the actual returns is clear as to 








4,141,8001., or 9667. per mile; working capital; 


the effect produced by the opening of the two first 
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Taste IV.—PRESENT AND PROSPECTIVE SPEEDS. 




















| PRESENT. FUTURE. 
ee aa al et 
: ls s A 8.2 A=) 3U 3 ss | Sus | 
seme | “3 | sites as £33 “4 : vate ea 228 REMARKS. 
» ae rhe a | So wae aes (ses) 
| Sci | Average | Maximum | =, /s 35 Sic Average Maximum| — | 8 | 8s 
| Se | Miles per Milesper 25 | FS5 S3'o Milesper Miles per 3 5 | g2> 
> Hour. Hour. =] | A > | Hour. | Hour. a | | 
wae | 58 i 16.57 EK BAN mm |. wes, ft. eee .. | .. | This acceleration 
Passengers | .. 13.26 202 | 174 % 23.20 va 510.40 | 10 of service is al- 
Goods o 7.96 160 | 28} 13.26 | es 226.20; 20 ready in process 
| } of being carried 
\ { out. 














Norg.—The present rail has already been superseded by the heavier rail in the new portions of the main line, and the 


lighter rail is being transferred to sidings progressively as these are add 


ed. The depth of ballast is being increased to 


1.64 ft., the length of sleepers from 8.05 ft. to 8.75 ft. The horizontal gradients at stations are being both lengthened 




















and widened. 
TABLE V.—PRESENT AND Future Train SERVICE. 
| Forure Numan or Puan ew ee 
|Pregent Number Eacu War. 
SECTION Th ech re | rl ee R 
Way, Passenger| EMARKS. 
| and Mixed. | Passenger. | Gocds. | Total. 
| Distance between Crossing Stations for 
| | Increased Service. Number of Trains (Pairs). 
| 
Tcheliabinsk-Petropavlovs« 8 | 14 12 | 26 ee ee E 
ylovsk-Obi.. 6 | 10 8 1 Description of | 
Petropavlovsk-Obi | | 3 Country. 14 10 7 
Obi-Baikal .. 5 7 7 ~~) =e ; - - 
, miles miles miles 
ikal-Chi poh os 2 7 s |. 4p. ‘Views... 2) oan 13.70 19.89 
Dalicel-Chieane Sewer | F ‘ | Hilly :. 1) 455 | «(10.70 | 1530 
Chinese frontier-Vladivostock .. 2 4 2 6 a ae ; ess, 
| | | The additional crossing stations are being 
| | provided as fast as possible. 
| { 














TaBLE VI.—PRESENT AND PROSPECTIVE EARNINGS OF THE TRANS-SIBERIAN RAILWAY. 
































| Average . Rates Per Ton Miz. : 
Average | Portion of aa ‘| —= — 
SECTION. Composition) Total | on et End ot at 
of Trains. | System | Fi Y # ” beng 
| Traversed | ve years. Present. Future. Five Years. 
Goods Trafic : perday | per annum d. | d. £ 
Western Siberian .. zs Number of wagons 30 | 0.6 0.581 | 
Central Siberian .. .. 4. Load per wagon 5.81 tons | 0.6 } 2805.68 0.993 | 0.397 | 2,040,956 
Trans-Baikal . Total pertrain 174 ,, 0.8 | 0.993 | 
! | i 
Earnings per Week. | Total. 
— Average | pare: 
- Increase "asa 
Present. Future. | Estimated. Present. | Prospective 
Passenger Trafic. | £ £ } £ | & £ 
Western Siberian of =p by Pm $e 168.26 306.23 [385 35 148,131 | 259,588 \ 
Central Siberian... ..  .. «2 « «| 160.25 291.65 $ ¢ | 191,752 358,988 783,912 
ee... as as es 160.00 7 8 |__ 92,208 165,335 Jf 
he a2 — 
ba 3 8 | 432,176 | 783,912 2,824,868 
8 | 
£ 
REMARKSs.— Yearly total traffic at end of five years . 2,824,868 
Less working expenses, 70 per cent. .. 1,977,408 
——— Percent. of cost. 
Net direct profit .. a ae 25 .. 847,460 2.88 
Saving on postal service. . . xe re 106,250 0.36 
- transport of troops .. oe ae re Ke a a 265,626 0.89 
Increase of Custom returns from 531,250/. to 1,062,500/... - Br 796,875 2.70 
Total direct and indirect yearly profit due to railway being built 2,016,210 6 §&3 
Cost taken at oa Pr a fs = wa ‘tees 29,500,000 


sections, on the movement of passengers and goods 
in a country where practically no such movement 
previously existed. The rapid progress of emigra- 
tion; the springing up of villages along the line, some 
already of considerable importance—for instance, 
Novo-Nikolaievsky, on the right bank of the Obi, 
which, in 1895, counted about 200, and in 1899 
about 20,000 inhabitants; the establishment of 
new works and manufactories; the creation of 
new undertakings to work the mineral riches of 
the country ; the appearance of Siberian products 
in the European markets in quantities amounting 
to hundreds of thousands of tons; all combine to 
show that goods and passenger traffic cannot fail 
to be developed on the main line through Siberia. 
_Inclusive of the governor-generalship of the, 
Steppes, Siberia covers an area exceeding 5} million 
Square miles, one and a half times as much as 
Russia in Europe. Its fertile lands are exten- 
Sive, its wealth of minerals is enormous, its forests 
are immense ; all these combine to offer the most 
favourable conditions for Russian colonisation, the 
development of agriculture, the breeding of cattle, 
the expansion of manufactures and commerce. The 
only serious obstacles to such extensions lay for- 
merly in the absolute non-existence of communica- 
tion and the consequent impossibility of establishing 
commercial relations with European markets. 

The Trans-Siberian Railway possesses a great 


international, as well as a national, importance, as 
it cannot fail to become an alternative highway 
to the Far East, just as the Euphrates Valley line, 
of which Britain has been dreaming for longer 
than Russia has been working, would become 
an alternative highway to India, if it were built. 
The Trans-Siberian Railway is already in un- 
interrupted steam communication with the whole 


the civilised commercial and manufacturing centres 
served by these systems in direct communication 
with the principal Asiatic ports in the Northern 
Pacific. Table III. gives the comparative time 
and cost of the Suez and the Trans-Siberian 
routes, taking Moscow as a centre, and London 
and Shanghai as the extreme western and eastern 
‘limits of Russian international trade relations. 
It will be seen from this Table that provided 
the new route is satisfactorily worked with 
reasonable facilities and at lower rates than the 
shipping fares, all passengers, mails, and express 
goods, or at least those likely to be damaged 
by sea transport, must choose the new route 
across Siberia. Goods above 5 roubles a pood 
(321. 18s. 4d. a ton) in value, with the differential 
tariff in force in Russia, will evidently pay 
for sending by land rather than by sea. : 
The measures recommended by the Commission 





to improve the traffic on the Siberian railways 


of the European railway systems, and places | & 


may be classed under the following general heads : 
1, Those calculated to satisfy the needs of the 
actual and prospective tariffs between Russia in 
Europe and Siberia. 2. The same requirements of 
international passenger and goods traftic. Techni- 
cally these conditions fall under two heads: (a) 
Means for augmenting the transport and transit 
capacity of the railway as a national high road ; (b) 
Means of accelerating trains to meet the require- 
ments of international communications. The re- 
commendations made and adopted under these two 


following 1899, are embodied in Table V. 

It is apparent from the above that the formu- 
lated proposals are both comprehensive and prac- 
tical, by which it is intended to secure and provide 
for the great increase of traffic anticipated from 
the opening up of Northern China to Russian 
trade and Russian expansion in the near future. 
The forecast of the traffic earnings formulated by 
the Special Commission, and which so far have been 
amply realised, and in many respects exceeded, is 
given in Table VI. 

The prospects of tourist traffic on the Trans- 
Siberian Railway will be no means unfavourable, 
when the existing and prospective facilities are 
understood. The country traversed is huge, almost 
unknown, and varied both in natural and ethnolo- 
gical features. The rich plains and fertile steppes 
of Western Siberia, with their thousands of lakes 
and woods and great slow-flowing rivers; the vast 
solitudes and virgin forests, the numberless water- 
courses and picturesque valleys, such as those of the 
Yenisei and the Angara, and the majestic Lake 
Baikal of Central Siberia ; the Trans-Baikal region, 
with its extraordinary landscapes, its bleak yet 
picturesque nature, its torrential waters coursing 
down their rocky beds and precipitous valleys ; 
Manchuria, with all its glimpses of far and quaint 
Kathay ; and, finally, the wholly unique country of 
the Oussouri, will provide many attractions. There 
can be no question that here are elements which, 
in the skilful hands of the great tourist caterers, 
cannot fail to bring a harvest to the railway and 
the country served by it. 


(To be continued.) 





SMIT AND SONS’ DREDGERS. 

WE have had occasion in several previous issues to 
mention the Kinderdijk works belonging to Messrs. 
Pop-Smit (Smit and Sons), which turn ont many 
dredgers for special work afloat. These dredgers are 
, ao of the type of suction and transmission 

redgers, of which the Schelde II. was the first 
example turned out by these works. This was 
provided with a central suction pipe for special pur- 
poses, while the second—the dredger Pollux—had the 
suction pipe differently disposed ; but both comprised 
among their distinctive fittings a water-pump driven 
by steam, to empty ordinary barges. Messrs. Smit 
and Sons made a fine exhibit of dredger models, 
mostly of the above type, in the Dutch Section in the 
Palace of Civil Engineering at the late Paris Exhibi- 
tion. A dredger of this type is at work for Dutch 
contractors (Messrs. Kalis and Co.) at the present 
time on the bar of the Liffey, in connection with the 
Dublin Harbour improvements. The special work of 
this dredger is the removal of the sandbanks on the 
bar, and a reclamation of the foreshore (see Figs. 1 
and 3, page 565). 

To meet the requirements of reclamation work, 
Messrs. Smit and Sons have evolved their special 
type of hopper dredger with suction gear, which can 
pump out its own hoppers. On most of these dredgers 
the water pumps and the engines driving them have 
radually been done away with : the work of emptying 
the barges lying reap 2 8 is now done by the main 
suction pipe of the dredger itself. The dredger at 
work on the Liffey has the most recent improvements 
of this character embodied in its design. In the 
Nereus II. the sand pump is fixed aft of a four- 
way pipe connection; between the pump and this 
connection there is a cut-off valve which is only 
used in case of accidents to the pump, caused 
by the introduction of a stone or other large body 
which might stop its working, and could not be 
expelled in the ordinary way. In such cases the 
pump has to be dismantled, and the cut-off valve allows 
of this being done without having to take the dredger 
into dock. The pump can be coupled directly to the 
engines by a clutch, and the same is the case 
with the shafting of the screw, by simply workin 
the clutch in the contrary direction. Like al 
other hopper dredgers the Nereus II. is provided 
with main discharging flaps at the bottom of her 
hopper T, T’ (Fig. 3); above these single panel 
flaps, double panel flaps /, ¢ and ¢’, ¢ are fitted. 





The working of the hauling chains by which the 


heads to meet the requirements for the five years 
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and closing of these flaps is effected, will 
be readily understood ; thus, those working the main 
flaps T, T’ pass through a tunnel fitted between the | 
chamber where the secondary flaps are fixed, and the | haul‘ng chain; this in its turn is attached toa grooved | 





The |axle which can be rotated by a hardle W W!. To 
open the main flaps T, T’ it is only necessary to 
drive out a wedge, which keeps the chain in position ; 
while the hauling in of the chain and the closing 


caisson extending down to the keel of the boat. 
chains working the flaps ¢, ¢ are attached to a kind of 
transverre bar which is itself worked by a single 
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of the flap is effected by rolling the cable attached 
thereto round the drum of the steam winch on the 
It will be seen that between the 


dredger’s deck. 
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two tiers of flaps, when the latter are closed, an empt 
space exists which forms a pair of twin canals C—C’. 
he forward extremities of these terminate in a small 








tank, which is in continuous communication with 
the external water through holes in the bottom plates. 
A lock valve at the end of each canal, worked by 
handles respectively, regulates the flow of water from 
the reservoir through the canals C—C!. The after 
extremities of these canals are joined to a four-way 
connector, and through that with the sand pump. 
Two other lock valves, worked from the deck similar 
to those mentioned previously by handles, provide 
for the simultaneous cutting off of the two canals 
from communication with the sand pump. The suction 
pipe ends in a four-way connector, and is provided with 
a lock valve by which the suction is cut off when re- 

uired. At the point where the suction pipe reaches 
the hull of the dredger close to where it meets the bend 
connected with four-way connector, there is a flexible 
joint, which — the suction to be adjusted to suit 
the depth of dredging. The discharge of the barges, 
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which are designed on similar lines to the dredger 
itself, is effected through the ordinary suction pipe. 
The dredgings which are sucked up are delivered 
by the pump under pressure into a vertical pipe 
gq, which rises to deck level, and is there closed 
in by a removable cover. When the barges along- 
side have to be filled, their cover is removed and 
the discharge pipe is connected with the vertical 
i When the dredgings have to be delivered 


ipe q. 
elsewhere, a special arrangement is used. On the 
top of g a bend is fitted through which the delivery 


of the pump is connected with the discharge pipes 
running from the dredger landward. The pipe q 
is provided with two branches, one delivering to 
starboard, the other to port, and there are two cor- 
responding discharge pipes L and L! (Fig. 2), either 
of which can be closed by wedge-shaped pieces, as 
required. The underside of these two discharge 
pipes, which extend some way along the deck, are 
provided with a series of discharge ports, which 
allow the dredgings to fall through into the tanks, 
placed beneath them. The further end of these 
delivery pipes can be closed | traps. B a 
to the transverse section it will be seen that specia. 
means are provided to prevent the dredgings from 
falling too heavily into the tank; these consist of 
curved perforated plates + 7' which act on the mud 
and sand as sifters, and stop any big stones or large 
chunks of wood which may have been sucked up 
by the pumps, 

The winch on deck, which can be either worked 
by hydraulic, electric, or steam power, furnishes the 
means of raising or lowering the suction pipe, which 
has to be lifted entirely out of the water when the 
dredger is under way, otherwise the resistance 
offered thereby to the water would seriously reduce 
the speed of thedredger. The winch on the forecastle 
furnishes the means of raising or lowering the end 
through which the dredgings are sucked up; and by 
this also the flaps T, T! are manceuvred, and for this 
reason the winch is provided with three drums, on 
which the steel cables are wound. 

When the dredging to be done is on the ordinary 
sea bottom, and the deodiginge have to be delivered in 
the hoppers of the dredger itself, the lower end of the 
pipe is placed in position, and the various valves are 
adjusted in their respective positions. Should the 
hoppers, when filled, have to be emptied directly 
from the dredger on to the area to be filled up, the 
preliminary work to be done is to close the big flaps 
T, T', leaving the small ones ¢, ¢ and ¢, ¢' open, and 
the dredger is ready for use as a hopper barge. 
While, if when filled, the hoppers have to ~ emptied 
by pumping into barges, or directly on to the area 
to be reclaimed, all the flaps are closed at once. 
The pumps are set to work dredging, the dredg- 
ings are lifted as usual and delivered at deck level, 
where the stream of water and sand is divided 
into two, and passing through the pipes L, L', falls 
on to the sifters. If the succeeding operation con- 
sists in emptying the hoppers directly into deep 
water, the chains supporting the flaps T, T' are 
let go, and when the hoppers are empty the flaps 
are closed by the winch. If the contents of the 
hopper have to be delivered on shore, the pump is 
set going, and thereupon the first forward pair of 
flaps ¢ ¢, ¢} ¢' are opened, followed by the adjacent 
pair, and so on till the last pair of flaps aft is 
opened. The dredgings fall into channels where 
they are mixed with water from a special tank and 
are then in the proper condition to be sucked up by 
the sand pumps and delivered through g and the 
pipes leading therefrom to shore, 

Under ordinary conditions, such.as those obtain- 
ing at the Dublin Harbour Works, the dredger 
has to alternately dredge and then itself carry the 
dredgings to the discharging station at the Alex- 
andra Dock—the special requirements are the prompt 
and easy couplin ns of the dredger with the de- 
livery pipes at the delivery station on its arrival 
with full hoppers. 





THE GLASGOW EXHIBITION BUILDINGS. 
(Continued from page 538.) 

Tux Concert Hall at the Glasgow Exhibition, of 
which we give illustrations on »ages 568 and 569 of 
the present issue, is situated in the east gardens, and 
is 140 ft. in diameter and accommedates 4000 persons. 
The principal front is towards the east and is very 
ornate. Of the three towers which adorn the front, 
the two side ones are used as staircases to the galle 
and have rich Venetian gothic windows. Throug 
the centre tower, which divides the deep recessed 
balcony with its + ee columns in front, there is 
entrance to a corridor which encircles the hall, and 
from which the Concert Hallisentered. The corridor 
is hung with eee Prem ood exhibits. The 
hall is principally lighted from the great flat-domed 
roof, which springs from twenty-four columns sur- 
rounding the hall. 





The framing of the building is fully illustrated by 
tho engravings to which we have already referred. As 


already stated, the hall is 140 ft. in diameter, and con- 
sists of two circular rows of columns spaced, the inner 
from the outer, 12 ft. 6 in. apart. The outer columns 
attain a height of 32 ft. above the floor level, and are 
connected by two series of open-braced girders extend- 
ing round the whole building, but under and support- 
ing the promenade gallery 16 ft. above the floor, and 
another immediately under the eaves at the top of the 
columns, as shown in Fig. 82, e 568. The inner 
columns are also united by similar girders under the 
promenade gallery, and at the same level as the eaves 

irders there is a further series of arch-shaped open- 

raced girders extending round the building imme- 
diately under the roof (Fig. 88). The outer and inner 
columns are further connected by open-braced girders | 
at the gallery level and at the eaves, the latter con- | 





The face-walls, as in the case of the other buildings, 
are formed of fibrous plaster slabs attached to light 
timber framing = between and secured to the 
main supports. The inner standards are enclosed in 
fibrous plaster columns, which extend from the floor 
to above the gallery, where they are united by a series 
of fibrous plaster arches extending round the building, 
above which the domed ceiling—also of plaster—rises 
to the height of the glazing, where it is finished off 
with a heavily-coned cornice. It may be added that 
the framework of the building has been specially 
designed to enable it to be utilised to form a palm- 
house in connection with the botanical gardens, after 


| the purposes for which it is now being used have been 


fulfilled, 
The organ is placed in the centre of a spacious 
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nections being arched on the underside, while horizontal | 
bracing is also introduced between the columns at both 
these levels. 

The domed roof is supported between the inner 
columns, and is formed of 24 ribs of steel open- 
braced girders, of very light construction (Figs. 82 
and 96), which are connected at the apex, 70 ft. above 
floor level, by means of a conical cylinder (Fig. 82), and 
by purlins of light lattice-work, about 6 ft. 9 in. apart, 
and wind bracing (Fig. 96). On the top of the dome is 
the ventilator framing, 21 ft. 9 in. in diameter and 
11 ft. 6 in. high (Fig. 89), arched on top, with 24 ribs 
secured to the verticals, and a circular girder, 4 ft. in 
diameter at the crown, from which the standards of 
the fléche rise to a further height of 8 ft. The outer 
face of the roof is covered with l-in. close boarding, 
over which canvas is stretched with the exception of 
an annular strip 20 ft. wide round the ventilator, 
which is mtn. with }-in. glass, rough rolled, sup- 
ported by 1H PY 14 T astragals, and to which it is 
attached with putty and pins passing through the 
vertical members of the astragals. 





RETAINING WALL 






platform and on the west side. The accommodation, 
as already stated, is for over 4000 persons, and the 
exits have been especially designed to insure a rapid 
clearance. 

Attached to the Concert Hall is a vg de nga ee 
facing the west and situated on. the bauks of the 
Kelvin. It has externally all the spirit and feeling 
of pure Spanish architecture. It is two storeys in 
height, and there is direct communication with the 
gallery of the concert hall. There are wide balconies 
on both floors and on three sides of the building, 
supported by columns and having a rich balustrade 
on the upper floor. The north and south corners 
project considerably in front of the main wall, and 
contain the stairs to the upper floor. The lower walls 
have a simple double square window with lowe 
shutters, the simplicity of which contrasts with the 
groups of three columns in the corners of the upper 
walls, The cornice a hog enriched with a 
lions, and surmoun ry estals ing val 
forms, out of which rise the flagstafis. he chief 
entrance to this restaurant is in the tower in the 
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tre of the west front, and the opening is decorated 
ey double columns, rich entablature, and festooned 
arch. The whole tower is terminated by an elaborate 
octagon and ee a cresting which is stopped 
at the corners by pedestals surmounted by — 
The entrances on the north and south are through 
quaint ey ene archways. : 

A short description may here be given of one or two 
of the other restaurants also designed by Mr. James 
Miller, who has achieved great success with them. 
The Royal Bungalow restaurant is situated in the 
north gardens facing the south and — sideways 
on the bank sloping to the River Kelvin. The title 
“ bungalow ” suits the building meager as it has all 
the external characteristics of such buildings in India. 
Extending along the whole south front is a massive 
balustrade bounding a broad terrace, the east half of 
which forms a gran — of steps, down to the buffet 
in the basement, and the river bank. This building 
has rich tracery in the ground floor verandah. Deeply 
recessed balconies on both floors are flanked by 

raceful octagonal towers with delicate fretwork and 
see tops. The massive centre has a quaint shaded 
elliptical doorway, above which is a projecting circled 
balustrade in front of a deep arched balcony, sur- 
mounted again by a huge arched cove ; resting on, yet 
springing Seoul, this cove, are two circular minarets. 

A little further west, and on the slope of Gilmour 
Hill, is the Prince’s restaurant and tea room. It 
stands on the highest ground within the Exhibition at 
the end of the street of machinery (see plan on page 514 
ante). It is designed in a free classic style. The 
main building has only one floor, and owing to the 
slope of the ground, it is reached by an outside stair- 
case on both sides of the centre tower. This tower, 
which runs from ground to cornice without a break, 
is elaborately enriched by ornament in the semi- 
circular arched openings on three sides of the tower. 
Flanking this tower are deep shaded verandahs, the 

reat projecting eaves being supported by graceful 
Tescen columns. The end towers are square, with 
spacious rooms and balconies. 

The principal tea-room is situated in the south 
ardens, in front of the Fine Art Galleries, and on the 
aks of the Kelvin. It has two floors and advantage 
has been taken of the upper floor, being open to the 
sky, to turn it into a suitable tea garden, with hops, 
creepers, plants, and growing flowers. 

The Pa restaurant is the furthest west in the 
grounds, and is after the style of a Swiss chalet. The 
building is two storeys in em and has a great over- 
hanging roof running the whole length. 

The Flower, Fruit, and Tobacco kiosks are in the south 
gardens, one on each side of the entrance of the Fine 
Art Galleries. Circular on plan, these buildings are 
very deeply set back within the eaves, which are sup- 
ported by ten columns, having enriched capitals. The 
roofs are cavetto in form, and terminated on top by 
delicately modelled ornament in the form of a crown, 
from whose base hang festoons and intermediate 
drops. From out the centre of the crown rise great 
flagstafis bearing the British and Scottish standards. 

The Indian theatre, we may add, is situated in the 
east gardens, and is a charming building, gaily de- 
~ corated inside and out in the Indian style. It is rect- 
angular on plan; the four corners have tall minarets, 
terminated on top with leafy capitals and domed tops 
supported on slender columns. Surrounding the 
building are projecting shady balconies. The principal 
entrance is on the north wall; and rises through the 
whole height of the building, forming an imposing 
feature on the front, with its great horseshoe arch 
deeply recessed and harmoniously coloured. 

he Agricultural building, situated at the most 
easterly part of the grounds, is divided externally into 
three parts, each having anentrance. The centre and 
predominating feature is dome-topped, having pro- 
jected cornice with elaborate cresting, both of which 
are stopped against a tall circular minaret at the four 
corners, rising high up and terminated by vases. 

The most striking building in connection with the 
present Exhibition is undoubtedly that devoted to 
machinery occupying the site, known as the Bunhouse 
Grounds, situated on the south of the Dumbarton- 
road, Itis severed from the rest of the Exhibition 
grounds by this road, but access is given by a bridge 
spanning the roadway and connecting with the end of 
the Grand Avenue, and which we propose to illustrate 
and describe later on. 

This Machinery Hall, which we illustrate on our 
two-page plate this week, and on the opposite ge, has 
& length of 500 ft. and width of 320 ft., exclusive of 
annexes, and covers an area of fully five acres. It is 
divided into five avenues extending lengthwise of the 
building, the centre one of which oe a roof span of 
108 ft. 6in., and is surrounded by a gallery 12 ft. 
above floor level and 15 ft. wide. The side avenues, 
four in number, two on either side of the main 
avenue, have uniform spans of 52 ft. 84 in. supported 
on open braced box girders and tapered latticed 
columns spaced 41 ft. 6 in. apart, which, in addition 
to the roof, carry the shafting which conveys the 
power to the machinery exhibits. To the south-west 





of the Machinery Hall, and forming a continuation of 
it, is the dynamo-house, with a length and breadth 
of 130 ft. and 114 ft. respectively, and a boiler-house 
204 ft. by 70 ft. Along the west side of the Machinery 
Hall there is also a spacious goods yard, with a loading 
bank and sidings, giving direct access with the Cale- 
donian Railway system, and provided by the railway 
company expressly for Exhibition purposes. This 
railway company have also provided a covered e 
giving connection between the Partick Central Station 
and the Machinery Hall for foot ngers. 

Before the construction of the Machinery Hall could 
be proceeded with, it was necessary to level the site, 
which had an inclination falling towards the Dum- 
barton-road, and to support the adjoining property for 
the full length of two sides of the site, by means of 
retaining walls attaining an extreme height of 14 ft. 
above the Machinery Hall floor level. This was a 
difficult task, owing to the treacherous nature of the 
material (soft mud) encountered, and necessitated the 
foundations being sunk to the hard clay underlying 
the soft material, soto prevent the latter from spewing 
up over the floor of the Machinery Hill and causing 
settlement to adjoining property. 

The central avenue of the hall is entirely of steel 
a on steel columns formed of L.’s, connected 
by lattice bars, and supported on, and bolted to, 
concrete foundations. e principals (Fig. 99) are 
spaced 41 ft. 6in. apart, each supported on double 
columns spaced 8 ft. apart on either side; they are 
formed with semi-elliptical main booms on the under- 
side, the upper booms following the rake of the roof, 
which attains a height of 53 ft. 6 in. at the apex. The 
upper and lower booms are formed of double L’s placed 
back to back, and are connected by vertical and diagonal 
members, also of angles, and attached by means of junc- 
tion-plates passing between and riveted to the angles. 

The principal purlins (Fig. 101) are spaced 13 ft. 
apart, and are attached to alternate vertical members 
of the principals; they are of double angles in top 
and bottom members, with diagonal struts and ties 
of angles and bars, which support the principal 
rafters, common purlins, &c. Extended between the 
double columns on either side of, and in line with, 
the Bogen ls, arched lattice bracing has been intro- 
duced, and the columns are further connected longi- 
tudinally by a double series of open braced arched 
girders on either side of the central avenue LA 98 
and 101), extending the whole length of the building. 

The roof is covered by alternate strips of corru- 

ated steel and oa -rolled glass, extending 
engthwise of the building, ample provision being 
made for ventilation. The roof-supporting columns 
also carry the galleries by means of cantilevers attached 
to them (Fig. 99), and on the extremity of these the 
lattice girders supporting the gallery floor, and which 
at the same time form the parapets, are fixed. 
These girders have spans of 41 ft. 6 in., with a uni- 
form depth of 4 ft. 3in. The top and bottom flanges 
are of double angles 34 in. by 3 in. by @ in., with 
lattice bars 14 in. by 3 in. passing between. The 
girders are stiffened vertically at intervals of about 
10 ft. by vertical stiffening and latticed girders — 
under the floor from side to side, and by diagona. 
bracing. The floor is formed of timber joists and deck- 
——- upon the bottom flange of girders. 
he gallery extends right round the main avenue, 
and is provided with spacious flights of stairs at 
either end of the building, giving access from the floor 
level, while the remainder of the Exhibition grounds 
are also approached by means of a covered bridge 
40 ft. wide, thrown across the Dumbarton-road at gallery 
level and connected direct with the Grand Avenue. 

The roofs of the side — of the Machinery Hall 
are of timber, the —— being — 13 ft. 10 in. 
apart (see Fig. 97 and Figs. 104 to 110), covered with 
corrugated steel sheets and glass supported on timber 
purlins, These roofs are supported on timber standards 
placed in the facewalls and by the outside columns sup- 

rting the main avenue roof, the intermediate support 
laine formed by open-braced box girders with a 
depth of 4ft. 6 in., and spans of 41 ft. 6 in. carried 
on tapered latticed columns (see Figs. 111 to 113). 
These columns, in addition to supporting the roof load, 
have been designed to carry the shafting conveying 
the motive power to machinery exhibits. 

The boiler-house floor has been — below the level 
of the floor of the Machinery Hall floor, a gallery 10 ft. 
wide being carried round the former at the level of 
and connected at either end with the latter. The 
roof of this building is of timber and steel of a light 
and novel construction. 

The walls to level of Machinery Hall floor are 
of brickwork, the remaining height is of timber fram- 
ing covered with fibrous plaster as in the case of the 
other buildings. ; 

It may not be out of place, and of some interest, to 
compare the Machinery Halls of this and the previous 
Exhibition, held in Glasgow in 1888, as an example of 
the great progress made since that time. In 1888 
the Machinery Hall was formed as an annexe, to the 
west of the main building, in the Kelvingrove Park, 
its area being somewhat less than half the area of the 


ae building, the width and length being 300 ft. 
285 ft. respectively, against 500 ft. by 320 ft. 
The width of the central avenue was 45 ft., against 
108 ft. 6 in., and the side avenues were 30 ft. wide, 
against 52 ft. 6 in. as at present. « In the old buildin 
the roof’s trusses were entirely of timber, suppo 

by a perfect forest of stanchions formed of cast iron 
and old rails interrupting the view in every direction, 
while in the present building the roof supports are so 
few, and have been so judiciously placed, that an un- 
per oo view of the whole length and breadth of 
the bui ding, with all its mass of moving machinery, 
can be obtained from every standpoint. 


(To be continued.) 





MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


As explained in another article in the present issue, 
there is an exceedingly fine lot of machine tools to be 
seen at the Glasgow Exhibition, and these include a 
number of the heavier type of machines. We illus- 
trate in Pages 572 and 573 three of these machines as 
made by Messrs. Sharp, Stewart, and Co., Limited, 
of Glasgow. One of them is a new design of turret 
lathe, which is made under Oldfield’s patent. It is 
intended to work from bars up to 28 in. in diameter, 
and it will screw with dies from a screwing-head up to 
a diameter of 1? in. The turret carries five tools, so 
arranged that it forms its own tool-holder, and, as it 
gives the required rake, the tools do not require forging. 


There is a saddle fitted with a set of compound - 


slide rests, with swivel for taper work, which can be 
traversed, either by a steel guide-screw, or by a back- 
shaft which has six changes. The screw-head is 
mounted upon the back of the saddle, and it can be 
quickly brought into position for screwing. It is so 
arranged that several cuts may be taken to bring the 
work to finished size; thus, the depth of cut may be 
adapted to the material — upon, er the quality 
of work required. The chuck is constructed so that 
ordinary merchant bars may be used; special rolled 
bars are thus not necessary. 

It may be pointed out that a feature of this machine 
is that the screwing head may be traversed from a 
lead screw when cutting, so as to ensure work of 
equal accuracy to that done with a screw-cutting 
lathe. Thus, it will be seen that the machine is vir- 
tually a combination between a sliding-surfacing and 
screw-cutting lathe and a turret lathe. A very wide 
range of work may therefore be machined upon it. 
Friction gearing is introduced into the headstock to 
—— the bringing into action of the back gear. 

he second machine by Messrs. Sharp, Stewart, and 
Co., which we are oe Song is a powerful triple- 
geared, sliding-surfacing, and screw-cutting lathe. 
The machine has been designed to rapidly turn the 
heaviest kind of steel forgings, and the bedelate is so 
constructed that it may be increased up to 30 ft. or 
40 ft. in length, to suit it for turning propeller shafts, 
gun tubes, &c. The reproduction shows the general 
construction of this machine, which is a first-class one 
of its kind. 

This firm are also making a planing machine with 
several of the latest improvements introduced. That 
illustrated will take work up to 10 ft. long by 4 ft. 
wide and 4 ft. high. It is driven by Sellers’ gearing, 
which is an inclined worm meshing into a soak, The 
feed motion is that patented by Mesers. Robinson 
and Oldfield, with which mechanism the feed can be 
varied from 7; in. to 14 in. in width, and it is applied 
when the table is at the end of the return stroke. 
Thus there is no drag of the tool over the work during 
feeding. The tappets are fitted with springs so that 
the table i. run at a high speed without shock or 
vibration. The cutting speed at which this machine 
is designed to work is 25 ft. per minute, while th» 
returning stroke of the table is accomplished at a speed 
of 125 ft. per minute, 

There are two tool boxes which may be indepen- 
dently actuated. 








Rotuine Stock on THE WestuRNn or France.—At the 
close of last year, there were 1580 locomotivesof the ordinary 
gauge upon the Western of France system. The number 
of passenger carriages upon the system at the same date 
waé 4733, whilst the number of trucks and vans (in- 
cluding ballast trucks) was 27,973. In addition to these, 
the company owned the following narrow-gauge rolling 
stock : otives, 26; passenger carriages, 47 ; trucks, 
343. In the course of last year, 60 ordinary locomotives, 
14 electric and com air locomotives, and 40 tenders 
were delivered to the system. The ordinary locomotives 
are engines of the most improved and powerful type. 
They are all supplied with bogie trucks, and of 
them are of the four-cylinder compound type. The 
number of locomotives upon the — with bogie 
trucks is now 162, while the num of compound 
engines is 67. The company has ordered 65 more 
locomotives with bogie trucks, as well as 20 tenders. 
These new engines and tenders are to be delivered by the 





spring of 1902. The number of passenger upon 
the system was increased last year by 226, while nearly 
1000 additional goods trucks were also brought into use. 




















OLDFIELD’S DOUBLE-GEARED HOLLOW SPINDLE DOUBLE CAPSTAN LATHE. 
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CONSTRUCTED BY MESSRS. SHARP, STEWART, 


(For Description, see Page 571.) 









































185 SRers per Min. 


















































































































































{\ 





May 3, 1901.] . ENGINEERING, 573 





MACHINE TOOLS AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO., LIMITED, ENGINEERS, GLASGOW. 
(For Description, see Page 571.) 
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Pianinc Macuine (Setters System), with Ropinson anp OLpFieLp’s Patent Freep Morion. 
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at one time iron was selling for delivery in a month hence 
at Ghd. r ton below the cash price. This is accounted 
for by the *bear” account open in the market, but 
it is understood that this has, to a large extent, been 
arra’ . The number of furnaces in blast is 73, against 68 
a week or ten days ago (five having been re-started at 
Govan Iron Works), and 85 at this time last F aot A 
large amount of business has also been done in Cleveland 


ENGINES FOR THE GLASGOW ELECTRIC 
TRAMWAYS. 

WE illustrate on page 576 the engines delivered by 
Messrs. Robert W. Blackwell and Co., Limited, of 
59, City-road, E.C., the agents here of the E. P. 
aoe Company, for the co a son - the 
Glasgow Corporation. It wil remem that it |! . ; 
was at one iene pro to give a contract for four ag gy “es mye pe Pac eg oe 
ate of these engines to Messrs . E. P. Allis and Co., of of business, and the have advanced their prices from 1s. 
Milwaukee, Wisconsin, U.S.A., at a price much in to 1s. 6d. per ton Son all qualities. Only a very small 
excess of a tender by Messrs. Hick, Hargreaves, and | }ysineas has been done in gene iron, and there has 
Co., of Bolton, the consulting engineer being of opinion tically been no alteration in price, 6ls, per ton 
that the special experience of the American firm ere still the nominal price, delivered at the local steel 
in engines for work of this kind was sufficient to| works. The stock of pig iron in Messrs. Connal an 
outweigh the difference in cost. As the result | Co.’s public warrant stores stood yesterday afternoon at 
of a heated controversy, it was decided to award | 60,477 tons, as compared with 60,541 tons yesterday week, 
the contract for two of the sets of engines to| thus showing 4 reduction for the week of 64 tons. 
Mesers. Musgrave and Sons, Limited, of Bolton, who| Finished Iron and Steel.—Most of the iron and steel 
promised delivery in seventeen and eighteen months, | works in the Coatbridge and Motherwell districts have 


whilst the other two sets were to be built by Messrs, | mow gone again on full time; indeed, all over the iron 
Allis, to be delivered in fifteen and sixteen months | #nd steel trades the atmosphere is very much clearer and 


respectively. The Musgrave engines have already been | MOre Promising. | In response to cabl from the 
denied z our nat a sia ipeimamente, Rokeiay i. er a Be _—. thither have been pressed forward, Bee 
1901), and we are now able to give some particulars of | ,, a enish their stocks, which were very much depleted. 
those furnished by the Milwaukee constructors. ——_—‘| For best bars the price quoted is 6. 17s. 6d. per ton, and 
As our engraving on page 576 shows, the engine is a | for common bars the quotation is 6/. 10s. per ton. The 
modified marine type. It is arranged for working as a | local makers have of late been booking orders more freely 
two-stage compound engine having one high-pressure | for steel on export account. Steel is also in much request 
cylinder 42 in. in diameter, and two low-pressure |for shipbuilders and bridge builders, both plates and 
cylinders, each 62 in. in diameter, the stroke in all “yey Several of the steel manufacturing concerns have 
cases being 5 ft. The high-pressure cylinder is jacketed, | Of late been busily engaged in preparing for their several 
and the intermediate receiver is heated by live steam | Shows in the Glasgow Exhibition. 
coils. The Corliss valves are, it will be seen, placed| The North-West Rivet, Bolt, and Nut Factory, Limited. 
in the cylinder heads, which enables the clearance to | —This is the title of a public company, incorporated on 
be kept extremely low. The engine is designed for a| April 22, and it may be taken as a reply to the recently 
boiler pressure of 150 lb. per square inch. The — — fa renony ergs g men yo aT ATH 
main steam inlet is 14 in. in diameter, and the poe f,  Eeuaetin . eat cnn s ~ one Pagan ow _ 
two exhaust outlets each 2 ft. in diameter. The | ¢, carry on in Great Britain and elsewhere the trades or 
Corliss gear is operated by two eccentrics for each | businesses of rivet, bolt, nut, and screw manufacturers 
c linder, and the governor 18 adjustable, so that and merchants, machine manufacturers, engineers, forge 
the standard s of running can be altered| masters, tube makers, &c. Capital, 50,000/., in 10/. 
through a range of 5 per cent., the designed speed|shares. The first subscribers are Alexander Gracie, 
being 75 revolutions per minute. A safety governor | engineer, Fairfield Works, Govan ; Fred. N. Henderson, 
is also provided which. shuts off steam in case of a| engineer and shipbuilder, Meadowside, Partick ; John 
break-away. Hunter, engineer, Dalmarnock Iron Works, Bridgeton, 
The flywheel is 24 ft. 4 in. in diameter and weighs sage enry Murray, Dard Port a meal 
236,000 Ib., the weight of the engine complete | Vite Jackson, oorinesr, Govan Eng eee eaaow 
being 700 tons. The main shaft at the flywheel and|.44 William een” on “Bist ‘Loetinn Works, Renfrew 
armature seat is 36 in. in diameter. The outer bear-| each one share. The first five named are also the first 
ing is 30 in. in diameter by 48 in. long, and the| directors of the company. istered office, 105, West 
crankshaft bearings decrease in size in accordance | George-street, Glasgow. It will be seen that the first 
with their distance from the flywheel, that nearest 


subscribers are representatives of concerns that very 
the flywheel being 32 in. in diameter by 64 in. long, ly consume rivets and bolts for shipbuilding and 
whilst the others measure respectively 24 in. and 22 in. 


boiler making. 
in diameter by 36 in. in length. e crankpins are 


nd Converting Small Spanish Ore into Briquettes.—Messrs, 
similarly graduated, that nearest the flywheel being | Yeadon, Son, and Co., London, are engaged in the erec- 
20 in. in diameter, whilst the diameters of the others 


are 16 in. and 12 in. respectively, the length being in 
all cases the same, viz., 12 in. The piston-rods are all 
8in. in diameter. The engines were delivered within 
the contract time and have been running satisfactoril 
for some weeks, thus being in advance of the English 
engines. 


Iron Works for converting the small Spanish iron ore 
into briquettes suitable for smelting in the blast-furnaces. 


Clyde Shipbuilding Trade: Launches in April.—The 
month of April has been a prosperous one in the Clyde 
shipbuilding and marine engineering trades. The output is 
about an average, but new contracts for the first time this 
year exceed the launches by nearly a half. The trouble at 
Fairfield has been settled. The price of structural ma- 
terials has suffered practically noc although there is 
a tendency upwards. The new orders are very comprehen- 
sive in their character, and include large liners, sailing 
ships, fast cross-Channel steamers, paddle-boats, a dredger, 
and many cargo vessels. Here are some of the vessels 
launched during the month: The Calabria, 4500 tons, 
built for Messra. Henderson Brothers, Glasgow, by 

D. and W. Henderson and Co., Meadowside ; 
the we! of Delhi, 4500 tons, built by Messrs. Bar- 
, Cu 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done last Thursday, and prices were easier 
than at the close of the previous day, tch being back 
1s. 2d. per ton, and Cleveland 3d. e settlement prices 
were: tch, 54s. 74d. ; Cleveland, 46s. ; hematite iron, 
57s. 9d. per ton. On Friday forenoon about 10,000 
tons of iron changed hands. The tone was easier on 
receipt of cables from New York to the effect that the 
market there seemed to have reached the top. Scotch 
warrants lost 1d., and Cleveland lost 3d. per ton. Only 
some 3000 tons were dealt m atthe afternoon market, 
and the close was flat; Scotch showing a drop on 
the day of 5d. per ton, and Cleveland 4d. per ton. 
The settlement prices were: 54s, 8d., 45s. lld., and 
57s. 9d. On Monday forenoon the warrant market was 
dull owing to the easier advices from New York. Some 
15,000 tons were sold, including 2000 tons of Cleveland 
at 45s, 1ld. per ton three months fixed. Scotch lost 34d. 
and Cleveland 2d. per ton. In the afternoon other 6000 
or 7000 tons changed hands, and prices continued to de- 
cline, Scotch dropping other 2d., and Cleveland other 3d. 
per ton, and the closing settlement prices were: 54s. 44d., 
bs. 9d., and 57s. 6d. per ton. A small amount of business 
was done on Tuesday forenoon, only some 5000 tons 
changing hands. Prices, however, were steady. Scotch 
rose 2d. and Clevel 1d. ton, and the settle. 
ment prices were 54s, 3d., 6d., and 57s, 44d. 
per ton. Business on the pig-iron market was at a stand- 
still this forenoon. No cash ceoling took place in Scotch 
iron, and only 1000 tons—500 Scotch and 500 tons Cleve- 
land—were sold. Scotch lost 14d. per ton. In the after- 
noon some 2000 tons were dealt in, and the price of Scotch 
rose 2d. at 54s. 54d. ef ton. The settlement prices 
were: 54s, 3d., 458. 3d., and 57s. ahd. per_ton. The 
following are the quotations for No. 1 iron: 
are, .% Payee Fo 6d. ; Langloan and Calder, 
68s. ; Summerlee, 70s. ; tness, 74s. per ton—all the fore- 
going shipped at G ow; Gl k (shipped at 
Ardrossan), 66s. ; Shotts, (shi ped at Leith), 69s. 6d. per 
ton ; Carron, out of sale, iron has been scarce, and 


cla rle, and Co., for Messrs. George Smith 
rae Sons, Glasgow; the Liddesdale, 4350 tons, built 
for Messrs. Mackill and Co., Glasgow, by Messrs. 
Napier and Millar, Yoker, and = by Messrs. D. 
Rowan and Co., G@ w; the Carl, a steamer of 3360 
tons, built by Messrs. W. Hamilton and Co., Port Glas- 
gow, and engined by Messrs. the Clyde Engineering Com- 
pany, of the same part. One sailing vessel was launched, 
the Brilliant, a steel four-masted ue of 3900 tons, 
built by Messrs. Russell and Co., Port gy oe for the 
Anglo-American Oil Company.—Messrs. bnitz and 
Co., Renfrew, launched a suction dredger of 1000 tons for 


foreign owners. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefield and the Yorkshire Electric Power Bill.—On 
Thursday the Yorkshire Electric Power Bill was con- 
sidered by the Sheffield Chamber of Commerce, Mr. 
W. F. Beardshaw presiding. A letter from the Town 
Clerk intimated that clause 4 of the Bill did not suffi- 
ciently safeguard the rights of the tion, and that 
the ion intended to onpere the Bill as strenuously 
as possi A letter from the local solicitors to the 
agp of the Bill stated that the company would not 

in a position to supply energy within the area of the 
corporation without the consent of the corporation, except 
as regarded railway companies and canal companies. In 
regard to them it was understood that the mains would 
be laid within the private property of such companies. 
The opinion of the Council was that it was in the interests 
of the community that there should be competition, and 





tion of a large briquette-making machine at the Coltness | deal 


after carefully di ing the matter they decided to 
endorse their former resolution to support the Bill. 


The German Tariff.—At the monthly meeting of the 
Halifax Chamber of Commerce, Alderman G. H. Smith 
drew attention to the proposed serious alteration in the 
German tariff, and moved that a committee be appointed 
to work with the committee appointed by the West Riding 
Chamber of Commerce to consider the proposed altera- 
tions, and to take what steps might be considered desir. 
able. Mr. C. Holdsworth, who seconded, remarked that 
the proposed rates showed an increase of from 5 to 3334 
percent. The resolution was carried. 


Textile Machinery.—Mr. R. W. Crabtree read a paper 
on textile machinery to the members of the Leeds Asgo- 


d | ciation of Engineers on Thursday. Mr. Crabtree specially 


dealt with the machinery used in the manufacture of silk, 
towards the perfecting of which, he said, local inventors 
had contributed. An interesting discussion followed, 
Mr. G. W. Blackburn was in the chair. 


Iron and Steel.—The engineering trade of the city is 
somewhat unsettled. Some branches are exceptionally 
busy, but in heavy tools there has been for some weeks a 
decided decline. The Brightside works report a con- 
tinued placing of heavy Government contracts. One firm, 
who last year turned out no less than 8500 tons of armour, 
are this year prepared to considerably augment this ton. 
nage. At present they have on hand armour for the 
battleships Cornwallis, Exmouth, Montagu ; the cruisers 
Essex and Drake ; three Swedish battleships, the Gotha, 
Svea, and Thule; and are also finishing armour for one of 
the latest Japanese battleships. Other firms are equally 
heavily engaged. 


South Yorkshire Coal Trade.—It is now generally recog- 
nised by the coalowners in this district that the Chancellor 
of the Exchequer will remain firm on the question of the 
tax upon exported coal, and now that persuasion has failed 
the miners are taking up the matter, and the district is 
threatened with a strike of protest, to continue, it is said, 
as long as the tax. y there is no change to note in 
the trade, which is far from satisfactory. The works are 
only taking a moderate quantity, and the distant inland 
markets are sending few orders of nf weight. Of course 
the export business is at a standstill just at present, but 
the season is likely to prove a very disappointing one. 
The export from the Humber ports has ly fallen 
away something like 40 per cent., and although prices are 
down 4s. per ton, this season orders are very difficult to 
secure. During last month Barnsley hards dropped 
another 6d. per ton to 11s., and slack is from 6d. to 1s. 
lower ; the current quotations being best Barnsley slack 
7s. per ton, and pit 3s. 6d. to 4s. per ton. In house 
no drop has yet been noted. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, the market was 
cheerful in tone, inquiries were numerous, and a good 
of business was transacted. A very gratifying 
feature of the market was the desire shown on the 
part of buyers to do business, and, in fact, purchasers 
were more in evidence than sellers. Prices were 
steady. Several makers reported that they had re- 
cently had to draw considerably on their stocks to meet 
the demands made upon them, and they opined that more 
furnaces would have to be blown in before long. There 
were sellers of No. 3 g.m.b. Cleveland pig iron at 453. 9d. 
for prompt f.o.b. delivery, and business was done at 
that figure, which was the general market quota- 
tion, though a good few ~— put the price at 
45s. 6d., and — that they been able to obtain 
the ruling quality at that figure. No. 4 foundry was 
quoted 44s, to 44s, 3d.; grey fo 48s. 9d. to 44s. ; 
mottled, 433. 6d. ; and white, 43s, East Coast hema- 
tite pig was in = segues, and about 56s. was 
named for early delivery of Nos. 1, 2, and 3. A few 
small lots changed hands at 55s. 9d. Spanish ore was 
7 strong, chiefly owing to another rise in freights. 
Rubio was 15s. 6d. ex-ship Tees. To-day the market was 
rather quieter, but a fair business was recorded, and there 


were no quotable changes in prices. 
Manufactured Iron and Steel.—Little chan has 
oce in the manufactured iron and steel industries 


since our last report. In some departments rather more 
work is going on, and inquiries are more numerous than 
for some time past, but other branches are characterised 
by ee Ee bars ae ~ ; 7 — 
71. ; double best bars, 77. ; iron ship-plates, 6/. 10s.; 
and. iron pene, steel ship-plates, and steel ship- 
angles, each 6/.—all less the customary 2} per cent. dis- 
count. . Heavy sections of steel rails are firm at 5J. 53., 
and cast-iron chairs are 32. 103.—both net cash at works. 


Iron and Steel Shipments.—Shii ts of pig from the 
Tees for April were enormous, being almost a record. 
They reached 125,715 tons, only 43,879 tons of which 
went coastwise, resp being sent to foreign ports. 
Scotland took no less than 33,742 tons. Germany was the 
largest foreign customer, taki 26,911 tons, Holland 
came next with 14,909 tons, and Italy third with 10,523 
tons. Only 8944 tons of manufactured iron were shipped, 
most of which went coastwise. Steel clearances totalled 
only 11,663 tons, 8767 tons going to foreign customers, of 
whom Italy provided the most. 

Coal and Coke.—The coal trade is unsteady, and the tax 
is said to have hampered business considerably. “4 
ments, however, are fairly good. Coke is firm notwith- 
standing the very large y- Medium blast-furnace 





su 
qualities are now realising 143. 6d. delivered here. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has been in a somewhat 
excited state ; there has been a strong demand for prompt 
shipment, and the best descriptions have made 17s. 6d. 
to 18d. per ton, while secondary qualities have brought 
16s. to 17s. per ton. There has also been a great inquiry 
for smalls suitable for bunkering purposes. House coal 
has shown little change, but there has been a good de- 
mand for some descriptions; No. 3 Rhondda large has 
been quoted at 14s. 6d. to 15s. per ton. Foundry coke 
has made 17s. to 18s, jog ton; and furnace ditto, 14s. 6d. 
to 153. 6d. per ton. regards iron ore, Rubio has been 
quoted at 14s. to 14s. 6d. per ton, and Tafna at 15s. to 
15s. 6d. per tone 


Cardiganshire.—A considerable part of the county of | },, 


Cardigan, perhaps the most neglected of all the Welsh 
counties, in the matter of way accommodation, is 
about to be connected by means of a light railway with 
the outside world. The Vale of Rheidol Railway is now 
being made, connecting Aberystwith and Devil’s Bridge, 
and the company is prepared to prosecute an Aberayron 
extension scheme. 


Coal Exports from the Bristol Channel.—The aggregate 
exports of coal from the Bristol Channel ports—Cardiff, 
Swansea, Newport, Llanelly, Gloucester, and Bristol— 
last year were 18,459,207 tons, as compared with 18,606,005 
tons in 1899. In these totals Cardiff, which includes 
Barry and Penarth, figures for 13,383,319 tons and 
13,805,088 tons respectively. Of the coal shipped from 
Cardiff last year 3,304,962 tons went to France, 2,008,754 
tons to Italy, 1,206,821 tons to Egypt, 513,036 tons to 
Brazil, and 594,514 tons to the Ca: Islands. The ex- 
ports from Newport last year included 588,037 tons to 
France, 672,291 tons to Italy, 235,000 tons to Spain, 
and 220,456 tons to Argentina. Swansea sent last year 
1,192,927 tons to France, 208,900 tons to Germany, and 
187,258 tons to Italy. 


Briton Ferry.—The output of hematite iron at the 
Briton Ferry Works has been large, while the make of 
steel bars at the Briton Ferry Steel Works, and also at 
the Albion mills, has been of about ordinary importance. 
The mills at the various tinplate works in the district 
have been in full operation. 


Minehead.—A new promenade pier at Minehead, built 
by Messrs. Alexander Penny and Co., of London, for 
the Minehead Pier Company, Limited, is now completed. 
It is built of iron and supported on iron columns, its 
length being 726 ft. ; the furthest end stands about 50 fb. 
above low water, the landing stage being accessible at 
most states of the tide. It is arranged that the pier shall 
he formerly opened at Whitsuntide, when there will be a 
daily service between Cardiff and Minehead. 


The Electric Light at Bristol.—The Electrical Com- 
mittee of the Bristol City Council accepted, at its last 
sitting, a tender of Mr. E. Nuttall for the construction of 
a substation near the Victoria Rooms. It was resolved 
to construct a new substation near St. Nicholas Church, 
and to make some extensions at the high-tension feeders 
to improve the supply of current to the centre of the city. 
It was decided not to extend the main to Redland-grove, 
as there was not sufficient support promised to justify the 
large outlay. For similar reasons extensions were re- 
fused to York- and Beaufort-buildings. It was, 
however, to lay a main on the site of Victoria- 
square, between Boyce’s-avenue and Merchants’-road. 





Dovtton Conpuits.—The London United Tramways 
Company, for their work now in progress at Ealing, are 
using Doulton conduits for the underground feeder cables. 
The conduits are made with three square 3-in. ducts in 
one block of stoneware. 





Tue InstiTuTION OF Crivin ENcingERS.—Abt the 
annual general meeting of the Institution of Civil Engi- 
neers, held the 30th ult., Mr. James Mansergh in the chair, 
the result of the ballot for the election of officers was de- 
clared as follows: President, Mr. Charles Hawksley. 
Vice-Presidents: Sir William H. White, K.C.B., Mr. 

Clarke Hawkshaw, M.A., Mr. F. W. Webb, and Sir 
Guilford L. Molesworth, K.C.I.E. Other Members of 
Council: Mr. James Barton, B.A. (Dundalk), Mr. Horace 
Bell, Sir Alexander Binnie, Mr. B. Hall Blyth, M.A. 
(Edinburgh), Mr. C. A. Brereton, Mr. Forster Brown 
(Cardiff), Mr. Elliott Cooper, Mr. G. F. Deacon, Mr. W. 
R. Galbraith,“Mr. G. H. Hill, Mr. J. C. Inglis, Dr. Alex. 
B. W. Kennedy, F.R.S., Mr. A. G. Lyster (Liverpool), 
Mr. J. A. McDonald (Derby), Mr. E. P. Martin 
(Dowlais), Mr. William Matthews, C.M.G. (West- 
minster), Mr. Alex. Siem: Mr. Thomas Stewart (Ca 
Town), Mr. J. I. Thornycroft, F.R.8., Professor W. C. 
Unwin, B.Sc, F.R.S., Sir E. Leader Williams (Al- 
trincham), Mr. C.W. Darle (Sydney), Mr. E. P. Hanna- 
ford (Montreal), Mr. William Shelford, C.M.G., Mr. 
John Strain (Glasgow),and Mr, F. R. Upcott, 0.8.1. (Cal- 
cutta). The Council of the Institution of Civil Engi- 
neers have made the following awards for papers read 
and discussed before the Institution during the past 
session: A George Stephenson Medal and a Telford Pre- 
mium to Mr. Harry E. Jones; Telford Medals and Pre- 
miums to Messrs. G. A. Hobson and E. W: ; a Watt 
Medal and a Telford Premium to Mr. ay usband ; 
Telford Premiums to Messrs. J. T. Ford, L. L. Buck. 
W. H. Stanger, B. Blount, W. J. Doak, B.E. ; Cramp- 
ton Prize to Mr, E. Sandeman. The presentation of 
these awards, together with those for papers which have 
not been subject to discussion, and will be announced 
— will take place at the inaugural meeting of the new 

ion, 





MISCELLANEA. 


THE students of the Institution of Civil om 
hold their 26th annual dinner at the Restaurant Frascati 
to-day (Friday), when Mr. Mansergh will take the chair. 


_A special summer course on the testing of electric 
lighting plants is to be held at the South-Western Poly- 
technic, Chelsea, on the evenings of May 16, 23, and 30, 
and June 6, 13, and 20. Applications for admission to 
this course should be made ay, or by letter to 
either Professor Schwartz or Professor Pullen, 

A test of the Avery automatic grain-weighing machine 
was made on behalf of Liverpool Corn Trade Asso- 
ciation at Liverpool a few days . The grain is 
weighed in transit from ship to the silos, the oe 
ing mounted on a floating Sonne. The rate of discha 
varied between 80 and 120 tons per hour, and the weigh- 
ing machine was proved to weigh the grain accurately 
at all speeds. 

Iu the Schweizerische Buuzeitung Mr. Scholz gives some 
particulars as to Dr. Auer’s osmium electric incandescent 
lamps. These lamps can, it is claimed, be worked at the 
rate of 1.5 watts per candle-power, their life at this con- 
sumption being well over 1000 hours. In fact, one lamp 
was found to have fallen off but 12 per cent. in candle- 
power after having been run for 1500 hours. Up to the 
present the lamps made have been suited only to low 
pressures, such as 20 to 25 volts. 


In a paper published in the Railroad Gazette, Mr. 
Spencer Miller gives some instances of economical 
execution of railway earthwork. Thus, Mr. J. J. Hi 
of the Great Northern Railroad, U.S,A., states that he 
has executed earthwork at less than 2d. per cubic yard, 
including the cost of excavating it from a borrow pit, and 
conveying it to the site where it was dumped. A steam 
shovel and a Lidgerwood rapid unloader were used, the 
material being dumped from trestles, which were being 
tilled in by embankments. 

The General Electric Company of New York has the 
contract for the train equipments of the Manhattan 
Railway (New York Elevated), including 1600 large 
motors of over 100 horse-power each. The trains are to 
be equipped with their train system of control, which is 
the same as that being supplied by the British Thomson- 
Houston Company: to the Central London Railway for 
their experimental train, as recently noted in t 
columns. It isstated that this is the largest contract for 
car equipments that has ever been placed. 


According to the American Engineer and Railroad 
Journal, the chilled cast-iron wheels which for so many 
years have been a standard feature of American freight 
car construction, are proving inadequate to carry the 
heavy loads im on them since cars with capacities 
of 50 tons and upwards have become common, The 
makers of these wheels have shown such ingenuity and 
enterprise in the past, that it is certain that they will 
not leave a stone unturned to improve their product, so 
as to fit it to meet the heavy requirements of modern 
practice ; but, in the meantime, the matter is said to be 
occasioning much anxiety to the officers of several im- 
portant American railroads. 


On May Day there was a very picturesque display on 
the Thames of 36 steamers of the Thames Steamboat 
Company. These were extended in double lines from 
Blackfriars Bridge to Lambeth Palace, and through the 
avenue thus formed the Alexandra, the Cleopatra, and 
the Boadicea, filled with invited guests, steamed in pro- 
cession, The summer service of boats commenced yes- 
terday, and is to be run at shorter intervals and lower 
fares than hitherto. Ib is unfortunately handicapped by 
the charges made by the Thames Conservancy for the use 
of the piers. If these were as free as the streets are to 
the omnibuses, a really valuable service could be run with 
adequate financial results, and with great advantage to 
the public. 


In a discussion at a meeting of the American Railway 
Engineering and Maintenance of Way Association, Mr. 
W. R. Webster drew attention to a peculiar point in the 
making of bending tests of steel specimens sheared from a 
plate. If the direction of bending is such that the side 
which was next the knife during the operation of shearing, 
is at the inside of the bend, the specimen, if of ordinary 
mild steel, will probably stand the test well. If, however, 
this side is placed to the outside the bend, so as to be put 
in tension during the test, failure is certain even with steel 
of excellent quality. In fact, the portion underneath the 
knife has been artificially hardened by the pressure to 
which it has been subjected, and will not e a heavy 
tensile strain without cracking. 


In the Proceedings of the Engineering Association of 
the South, Mr. Walker, assistant engineer of the Nash- 
ville, Chattanooga, and St. Louis Railroad, publishes some 
figures as to the filling in of ‘trestles, a class of work 
whieh of late years has me very common in the 
United States. Up to 50 ft. in height it is, he states, 
true economy to fill in trestles rather than rebuild 
them. When the trestles are filled by scrapers the 
is transferred to the bank in some 10 to 60 days after the 
filling is completed, but if the material has been dumped 
from cara, a year is allowed for settlement of the bank 
before putting the weight of the trains on it. The 
timber of the trestles, with the — of the clonpens, 
is allowed to remain in the bank causes no trou 

The next meeting of the International Statistical In- 
stitute will take place this year in Budapest during the 
time from September 29 until October5. On this occasion 
the organising committee are nging an exhibition of 
the machines facilitating the compilation of the collective 
statistical data, such as counting and calculating machines. 


load | Works, Detroit, 


All those who are desirous to participate in this exhibi- 
tion are invited to send before the end of June this 
year their adhesion to the organising committee, Buda- 
pest, Central Statistical Office, stating at the same time 
the kind and number of the machines, and the area they 
want to occupy. The committee claims no exhibition 
fee whatever ; in return it can promise no reduction of 
transport expenses nor other favours. Exhibitors are 
especially informed that objects to be exhibited can be sent 
in only after previous agreement with the committee, and 
within the time to be a afterwards. Further, as 
the show will contain only counting and calculating ma- 
chines, no other machines, and especially no typewriting 
machines, will be admitted there. 


An interesting trial was made a few days since on 
board the first-class torpedo-boat Ophir, built by Messrs. 
Yarrow and Co. for the Dutch Government, with a view 
to test Holden’s system of oil burning. A trial was first 
made with coal only when a speed of 24} knots was ob- 
tained over a eaganee run. Then the oil burners 
were started in addition to the coal supply, which re- 
mained constant throughout. With the oil and the coal 
together the speed was immediately increased 2 knots, 
i.e., to 264 knots. Thecoal burnt throughout the trial 
was at the rate of 2800 1b. per hour, and when the oil was 
introdu the additional consumption of this fuel was 
700 lb. per hour (Borneo oil). In the Ophir there are two 
boilers of equal size, and a further trial was made ata 
slower 8 with oil, only using one boiler, when a 
of 14 knots was ay obtained, burning 500 Ib. of oil 
perhour. The great advantage of oil burning, either alone 


ll, | or supplemented with coal, is. that variations in evapora- 


tion can be much more rapidly made than when burning 
coal alone, and the stokehold staff in larger installations 
can be much reduced. 


An exhibition, confined solely to the manufacturers and 
roducers of the British Empire, will be held at St. Peters- 
urg next winter, which is, of course, the season in the 

Russian mice, ee The Tauride Palace has, for this 
perpen, bees placed at the disposal of the Russian Com- 
mittee by Her ae Majesty the Empress Alexandra 
Feodorovna. The Exhibition wili be administered, under 
the patronage of Her Imperial Highness the Princess 
Eugenie of Oldenburg, by an influential committee which 
includes Count Lamsdorff, the Minister of Foreign 
Affairs ; Count Orloff Davidoff, Master of the Horse; 
Ober-Hoff-Marshall, Prince A. 8. Dolgorouky ; Monsieur 
de Staal, the Russian Ambassador in London; and a 
number of other noblemen of equal standing. The 
London Advisory Committee includes the names of Lord 
Avebury, Sir Charles Dilke, Sir John Blundell Maple, 
Sir Albert Rollitt, Sir George Faudel Phillips, and many 
others. The offices of Mr. Collins Levey, OMG. the 
Commissioner for the United Kingdom, late Secretary 
for the Colonial Committee of the Royal Commission for 
the Paris Exhibition, are at 22, nduit-street, W. 
Through the kindness of M. de Witte, the Russian 
Minister of a, the Tauride Palace will, durin 
the currency of the Exhibition, be proclaimed a bond: 
store, Messrs. Corer and Son, of 170, New Bond- 
street, have been appointed official agents for this Exhi- 
bition, and can furnish full particulars as to freights, in- 
surance, installation, and superintendence, 


A Committee of the House of Commons on Tuesday 
had a. it the a Gas Bill, yates which poe - 
sou; incorporate a company to supply a whic 
fos bea invented by Dr. Ludwig Mond, to ant area of 


some 135 square miles in South Staffordshire, at a cost of 
about 2d. per 1000 cubic feet, which, when the company 
is fully at work, may be reduced to 14d. Mr. H, A. 


Humphrey, the engineer to the scheme, explained that 
the gas was most suitable for use in gas engines, because 
of its absolute regularity, and because, as it was a perfectly 
clean fuel, there was no d of the machinery becom- 
ing clogged. Gas engines using it could be run for much 
longer periods than engines using coal gas. Thus, at 
Messrs. Brunner, Mond, and Co,’s works, at Northwich— 
where the gas was first produced—a Crossley gee engine 
of 150 horse-power ran from September 25, 1900, until 
March 16, 1901, day and night, and with Goomaliys full 
load, without a single stop. The use of gas would 
lead to a saving in fuel, in labour, in time, cost of 
repairs, and in valuable space, as well as giving better 
results with less waste of material. Ib could nob be 
utilised for lighting purposes, and therefore would not 
compete with existing coal gas or electric lighting under- 
takings, except so far as they supplied gas or electricity 
for power purposes, and even then it would only compete 
to a limited extent, because it would not pay to su ib 
for the smaller engines. It could be manufactured from 
slack, 1.¢., inferior quality of coal, and in the 
practically all the ammonia was recovered, and thus the 
cost was rendered much less than that of other producer 
gases, sulphate of ammonia being an important and 
valuable manure. Among the firms using the gas were 
Messrs. Crossley, Messrs. Brunner, Mond, and Co., (who 
consumed fully 25 million cubic feet daily), the North- 
wich Electric ge age ong 3 the Solvay Process 
merica, the Dion Works, Paris, 
and the Farnley Motor Company’s works. 





CANADIAN METALLURGICAL INDUSTRY.—Ab the close of 
1900 there were ten completed furnaces in Canada, and 
fourf urnaces were in course of construction. During 1900 
one new furnace was completed at Midland, Ontario, by 
the Canada Iron Furnace Company, Limited. It was 
blown in early in December, 1900, and was in blast in 
January, 1901, The other four furnaces referred to were 
all being erected by the Dominion Iron and Steel Com- 





pany at Sydney, Cape Breton, Nova Scotia. 
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4000 HORSE-POWER ENGINE FOR THE GLASGOW ELECTRIC TRAMWAYS. 
CONSTRUCTED BY THE E. P. ALLIS COMPANY, MILWAUKEE, WIS,, U.S.A. 


(For Description, see Page 574.) 
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- NOTICES OF MEETINGS. 


IRON AND STgEL INstITUTE.—Wednesday and Thursday, May 8 
and 9, at 10.30 a.m. each day, annual meeting at the Institution 
of Civil Engineers, Great George-street, Westminster. Ou Wed- 
nesday the report and accounts will be presented, and the officers 
and council elected, after which the new President, Mr. William 
Whitwell, will take the chair and deliver his inaugural address. 
The Bessemer Gold Medal will be presented to Mr. J. E. Stead, 
F.1.C. The following is a list of papers to be read and discussed on 
Wednesday and Thursday: 1. ‘‘ On the Properties of Steel Castings,” 
by Professor J. O. Arnold (Sheffield). 2. ‘‘On the Physical Pro- 
perties of Steel,” by Mr. J. A. Brinell(Fagersta, Sweden). 3. ‘*On 
the Heat of Formation of Carbides and Silicides of Iron,” by Mr. 
E. D. Campbell (Ann Arbor, Michigan). 4. ‘‘On the Use of 
Hydraulic Power in the Manufacture of Iron and Steel,” by Mr. 
R. M. Daelen (Diisseldorf). 5. ‘‘ On British and American Rolling 
Mill Practice,” by Mr. William Garrett (Cleveland, Ohio). 6. ‘‘Oa 
Dust in Blast-Furnace Gas,” by Mr. A. Greiner, Member of Council 
(Seraing, Belgium). 7. ‘On a Water-Cooled Blast-Furnace Bosb,” 
by M. Axel Sahlin (Millom). 8. ‘* On the Economical Significance 
of High Silicon in Pig Iron for the Acid Steel Process,” by M. Axel 
Sahlin (Millom). 9. “Oa Crystals of Carbo-Silicide of Manganese 
and Iron from a Blast-Furnace Burden,” by Mr. J. E. Stead 
(Middlesbrough). 10. ‘On the Effect of Copper in Steel Rails and 
Plates,” by Messrs. J. E. Stead and John Evans (Middlesbrough). 
11. ‘On the New Bessemer Shop and Heating Pits at the Works 
of the Barrow Hematite Steel Company, Limited,” by Mr. J. M. 
While (Barrow-in-Furness). 12. ‘‘ On the Measurement of Young’s 
Modulus for Iron Rods in Tension and by Bending,” by Mr. H. E. 
Wimperis, B.A., Wh. Sc. (Elswick Works, Newcastle). 13. Note 
of a Medal Struck in Steel, presented to the Institute by Mr. 
E. J. Ljungberg, by the Secretary. 

Roya InstTiruTion OF Great Britain. — Friday evening, 
May 10, at 9 o’clock, Professor Jagadis Chunder Bose, M.A., 
D.Sc. (Prof of Presi y College, Calcutta). Subject : 
“The Response cf Inorganic Matter to Mechanical and Elec- 
trical Stimulus.” Afternoon lectures at 3 o’clock. On Tues- 
day, May 7.—Mr. Allan Macfadyen, M.D., B.Sc., on ‘‘ Cellular 
Physiology, with Special Reference to the Enzymes and Ferments” 
(Lecture IV.). On Thursday, May 9.—Sir Alex. Campbell Mac- 
kenzie, Mus. Doc, M.R.I., on ‘‘ Arthur Sullivan,” with vocal. and 
instrumental illustrations by students of. the Royal Academy of 
Music (Lecture II.). On Saturday, May 11.—Professor W. M. 
Flinders Petrie, D.C.L., Litt.D., LL.D., ‘On the Rise of Civilisa- 
tion in Egypt” (illustrated by lantern slides), (Lecture [.). On 
Monday, May 6, general monthly meeting, 5 p.m. 

Tue INSTITUTION OF ELECTRICAL ENGINKERS.—Thursday, May 9, 
at the Society of Arts, John-street, Adelphi, W.C., ac 8 p.m. 
“Storage Batteries in Electric Power Stations, Controlled by 
Reversible Boosters,” by Mr. J. 8S. Highfield, Member. 

Society oF Encinegrs.—Monday, May @, at the Royal United 
Service Institution, Whitehall. A paper will be read, entitled, 
“The Treatment of Low-Grade Iron Ores for the Smelting Fur- 
nace,” by Mr. Thomas B. Grierson, M. Inst. C.K. The chair will 
be taken at 7.30 p.m. precisely. 

Socizty oF ArTs.—Monday, May 6, at 8 p.m. Cantor Lectures. 
* Alloys,” by Sir William Ohandler Roberts-Austen, K.C.B., 
F.R.S., and Mr. T. Kirke Rose, D.Sc. (Lecture III.) (This 
lecture will be delivered by Dr. Rose )—Tuesday, May 7, at 
4.30 p.m. Colonial Section. ‘* The Coal Problem—its Relations 
to the Empire,” by Lieutenant Carlyon W. Bellairs, R.N. The 
Right Hon. Lord Brassey, K.C.B., will preside. — Wednesday, 
May 8, at 8 p.m. ‘School Work in Relation to Business,” 
by Sir Joshua Fitch, LL.D.—Friday, May 10, at 8 p.m. Howard 
Lectures. ‘‘ Polyphase Electric Working,” by Mr. Alfred C. 
Eborall, M.LE.E. (Lecture III.) 
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THE AMERICAN SHIPPING 
PURCHASE. 


THE operations in connection with the purchase 
of the Leyland Line of steamers that have been 
made public within the last week, may be the open- 
ing of a campaign against the shipping supremacy 
which this country has so long held. That such an 
attack would be made has, for some time past, been 
recognised as inevitable by those best acquainted 
with the American character and the aspirations 
held by the leading spirits of American industrial 
enterprise. Whether: Mr. J. Pierpont Morgan has 
shown his usual generalship in the way he has com- 
menced his campaign, is a question that can be 
answered only by the lapse of time. His great 
success in such transactions in the past should, 
however, give confidence that he has informed 
himself upon all the conditions that have to be met, 
and has assigned to them their true value. 

In a statement issued by Mr. J. R. Ellerman, 








the chairman of Messrs. Frederick Leyland and 
Co. (1900), Limited, the shareholders of that com- 
pany are informed that he has entered into a pro- 
visional contract for the sale of his entire holding 
of 71,000 ordinary shares in the company. These 
were 101. shares, but the price at which they have 
been now sold is 14J. 10s. each. This, of course, 
is a very high premium, and, from a strictly finan- 
cial point of. view, the transaction could hardly be 
looked upon as a brilliant one for the purchasers. 
We have become accustomed, however, to seeing 
Mr. Morgan paying vast sums, in the shape of 


| premium, to get control of business, especially if 


a monopoly can be secured. It is impossible to 
say what further gigantic purchases of steamship 


»|interests may be in view; but we can hardly 


credit even Mr. Morgan with the financial power 
that would enable him to kill competition in the 
North Atlantic shipping industry. Even the man 
who bought Carnegie would be hardly able to 
do that. 

Mr. Ellerman also states that he has secured the 
option to each ordinary shareholder up to the 26th 
of this month of the disposal of his shares at the 
same price, viz., 147. 10s. per share ; and he states 
that all the principal ordinary shareholders, repre- 
senting a great majority of the ordinary shares, 
have said they would take advantage of this option. 
The effect will be that the purchasers will become 
practically the owners of all the ordinary shares at 
a cost of 13 millions. It is a detail, but a signifi- 
cant one, that the contract provides that Mr. 
Ellerman shall not engage, either directly or in- 
directly, in the North Atlantic trade, either with 
the United Kingdom or with the Continent, for a 
term of fourteen years, except between. Antwerp 
and Montreal. Mr. Ellerman does not, however, 
propose to retire from the shipping business ; for 
the Mediterranean, Portugal, Montreal and Antwerp 
fleets are to be resold to him, together with the 
business connected with them, at an agreed price. 

The arrangements above referred to, it will be 
noticed, deal with ordinary shares, but Mr. Eller- 
man and his co-directors on the board of the 
Leyland Company express their intention of re- 
taining the entire holding of their preference 
shares; these amount to upwards of 300,000/. in 
value, of which he holds considerably more than 
half. Mr. Ellerman further offers to purchase from 
holders of preference shares their holdings at par, 
supposing the agreement becomes effective. 

In a circular issued by the secretary of the 
company, Mr. George Goldsworthy, it is stated that 
the purchasers are Messrs. J. S. Morgan and Co. 
and Messrs. J. P. Morgan and. Co, It points out 
that these firms are the prospective owners of the 
ordinary share capital of the company, and gives 
notice of a meeting of shareholders at which the 
proposed negotiations will be considered. It further 
states that all the arrangements stand’ or fall 
together, and if the shareholders at the various 
meetings do not adopt the resolutions, the various 
contracts entered into become null and void. ° 

It would seem more than probable, ‘therefore, 
that an important and flourishing line of Atlantic 
steamers will pass under American control. The 
Leyland Company, we are informed, has built or are 
building no less than 65 steamers.. Some of these 
are of very large size, running up to as much as 
11,000 tons, the total tonnage of. the fleet being 
321,244 tons, including vesseis in progress. It is 
also stated that the Atlantic Transport Company, 
which succeeded to the old-established business of 
the National Steamship Company some time ago, 
may be also: purchased for the purpose’ of being 
brought into the new combination. This line owns 
some of the largest steamers in the world, the 
Minnehaha and the Minneapolis being each over 
13,400 tons. This company is, however, largely 
American already, the chairman being Mr. Bernard 
N. Baker, of Baltimore, Maryland. 

Such are, in brief, the details of this transaction 
so far as we are enabled to gather them at the time 
of writing. We do not think that the patriotic 
Briton need greatly fear that the negotiations are 
going to undermine the shipping supremacy.of his 
country. To buy 10/.: shares at a’ premium of 
nearly 50 per cent. does not. appear a very promis- 
ing way of opening a new business, ially when 
one remembers that the shares to be purchased are 
those of a company organised only last year, when 
the shipping industry was in great «favour, 
and certainly’ far more sanguine views of 
business’ prospects were then taken than’ are 
common at present. As significant of what is to 
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come, however, the transaction is full of sugges- 
tiveness. As we know, Mr. Morgan has recently 
organised the biggest industrial combination ever 
brought forward. The United States Steel Cor- 
poration practically controls the steel industry of 
America. It has always been the policy of the 
ruling spirits in the American steel trade to create 
markets for their product. America has long 
passed us in the output of steel, and the American 
steelmakers claim they can: produce far cheaper 
than can their English competitors. The incentive 
for finding a new use for en angles, &., would 
be quite sufficient to talons Mr. Morgan to get 
control of the shipping industry. But there is 
another aspect of the question. If we turn to the 
figures respecting the carrying trade between the 

nited States and other countries, we find that 
forty years ago the total value of the imports into 
the United States amounted to 338,768,130 dols., 
and of this 216,123,428 dols. worth were carried 
in American vessels, and 122,644,702 dols. in 
foreign vessels, so that 63.8 per cent. of the whole 
of the imports to the United States were brought 
in under the American flag. Since that year the 
percentage of imports carried in American ships has 
almost continuously declined. In 1900 the total im- 

rts were 805,528,675 dols., but only 12.9 percent. 
in value were carried in American vessels. If we turn 
to exports the figures are still more striking. In the 
year 1859 the total exports from the United States 
amounted to 356,789,462 dols., and of this amount 
70 per cent. were carried in American vessels and 
the remainder in foreign vessels. Since then the 
value of goods exported from the country in 
American ships has declined rapidly and con- 
tinuously, not only relatively but actually, although 
the total exports have increased enormously. Thus 
in 1900, the total exports were worth 1,283, 999,941 
dols., and of this only 7.1 per cent. was carried in 
American vessels. This figure, however, is a slight 
improvement on the years 1898 and 1899, when 
only 5.9 per cent. and 6.9 per cent. of the total 
value of exports was so carried, 

To those who know the American character and 
have witnessed the great awakening of industrial 
ambition in the United States during the last few 
~~ it must be evident that these figures will not 

allowed to s unchallenged. America has 
placed herself in a position of producing the 
cheapest steel in the world. This is partly due to 
natural riches, but more largely to industrial 
courage and enterprise. Steel is the raw material 
for ships. The other necessary factor for a ship- 
building industry is engineering ability and com- 
mercial enterprise. Capital is forthcoming in 
the United States in unlimited quantities. No 
matter how vast the sum asked for, men of Mr. 
Morgan’s stamp appear able to command it. 
What is there, therefore, to stop American ship- 
building rivalling that of Great Britain? The 
answer of the free trader will be ‘‘ protection.” 
But that would have been the answer of the free 
trader in regard to the manufacture of steel a few 
years ago ; and, indeed, we are beginning to awake 
to the fact that the question of free trade or pro- 
tection does not cover the whole field. There is 
one point, however, to which reference may be 
made. If Mr. Morgan’s new steel combination 
is going to follow up what is known as the ‘‘surplus 
product” policy, which provides for sending steel 
to England to be sold at a cheaper rate than it 
would be at home, our shipbuilders will have great 
advantage over those of America. Here again, 
however, Mr. Morgan and his colleagues may have 
wider views than have at present been proclaimed. 
We know that the Carnegie Company, when it 
existed independently, owned one of the largest 
bridge-building establishments in the world, and it 
may be that the new United States Steel Corpora- 
tion will not only produce steel, but will turn it 
into ships. In that case English shipbuilders 
would get but little advantage irom the “ surplus 
product” system, which the American Tariff Laws 
prompt the United States steelmakers to follow. 

What will be the outcome of all these enormous 
transactions it is difficult to speculate. The opera- 
tions are so vast that one cannot help wondering 
whether they will not be crushed by their own 
bulk. All business enterprise depends chiefly on 
the ability and energy of its prime director. The 
larger and more ramified the operations, the greater 
must be the genius of the chief. Napoleons of 
finance astonish and dazzle the world, for a time; 


, but, in spite of genius, they may—and often do— 


find their Moscow at last. 


THE ZINC COMBINE. 


AFTER negotiations extending over something 
like eighteen months, the combination of European 
zinc producers is on the point of completion. At 
a meeting of representatives of the leading inte- 
rests in Silesia, Rhineland, Belgium, France, and 
Holland, held in Berlin a few days ago, it was 
decided to form a syndicate for the purpose of 
restricting the output and regulating prices, and 
‘*delegates were appointed to make arrangements 
with the English, French, Belgian, and German 
zine works, as to the proportional participation of 
the various contributors to the total output to be 
controlled by the syndicate.” For a considerable 
number of months past the price of eg has been 
unsatisfactory to the producers. en the com- 
bine was in the air towards the middle of 1899, the 
quotation was put up to 28]. 15s. per ton. When 
it became apparent early in the following year that 
the many difficulties in the way had not been over- 
come, and that the consummation of the move- 
ment had become a matter for the future, it fell 
away to 22). 10s. Since then, in sympathy 
with the tendency in other sections of the metal 
market, it has gradually eased off further, until 
now ‘‘Ordinary Silesian” is obtainable at 171. 2s. 6d. 
It is suggested that the leaders of the movement 
for a syndicate have been wilfully depressing the 
market in order to force the waverers to come to a 
proper decision on the point, but for this we are 
not in a position to vouch. What is certain is, 
that a sufficiently large proportion of the whole 
body of European producers has come into line, 
and, as a result of this, it seems more than likely 
that the syndicate will, before long, indulge in 
the (to them) interesting process of hoisting 

rices to what they arbitrarily regard as a “fair 
evel.” It may be 22I. or 25l., or it may be 28/., 
or even more per ton, but that they will do their 
best to raise the standard of values, may be 
taken as an unquestionable thing. The speculative 
‘* bears,” if there are now any left, will, no doubt, 
endeavour to spoil the game in the way of busi- 
ness, but the syndicate should be strong enough to 
upset them; in fact, with the metal under full 
control, the speculative element should soon be in 
a large measure eliminated. 

We are not likely to learn what is the exact 
strength of the syndicate in relation to the whole 
European production, but it may be taken as at 
least 60 per cent.; and as those who may prefer 
to stand aside will still find it to their interest to 
work along the lines of the syndicate’s policy, the 
outlook for the mere consumer is not of the 
pleasantest. The development offers another 
occasion for moralising over the growing ten- 
dency for metal and other leading commodities to 
get into the control of small groups of moneyed 
men, whose motto is ‘‘ their own pockets all the 
time,” regardless of the ruin ultimately to be 
worked to the manufacture and trade. But enough 
has been said on this topic for the present. It will 
be of more immediate use if we show what are the 
principal sources of the world’s supply of spelter. 
This we do in the appended Table : 


— | 1890. 1895. 1898. 1859, 





tons tons tons tons 
Western Germany, Belgium, 
Holland .. ¥ = 








and id . 137,630 172,135 188,815 | 189,955 
Silesia... es ss .. 87,475 94,015 97,670 | 98,590 
Great Britain .. - .. 29,145 29,495 27,940 31,715 
France and Spain = - 18,240 22,895 32,135 | 32,955 
Austria .. oe oe 7,135 8,355 7,115 7,190 
Russia... - ~ . 8,620 4,960 6,675 | 6,225 
United States .. se .. 59,851 78,206 102,395 | 115,855 

Totals os 2 .. 343,006 410,061 461,645 | 482,485 





Metric tons "| 348,685 | 416,621 | 469,031 | 490,205 





The Germans have not been solicitous in recent 
years to produce all the spelter of which their 
works are capable, a fact which goes a long way to 
account for the excess of consumption over produc- 
tion during 1898 and 1899, the balance on the 
wrong side being 7000 and 5800 metric tons in the 
two years respectively. There is no hint of any 
exhaustion of reserves, but naturally an excess of 
consumption helps to stiffen the market ; and we 
should not imagine that these reserves are very con- 
siderable any. way. The Berlin meeting at which the 
principle of combination was received with accla- 
mation was to have discussed the subject of definite 
settlements with the American ucers, and 
while nothing was made public on this point, it is 





understood that M. de Sincay, of the Vieille 


Montagne Company, of Angleur, Belgium, was able 
to make a satisfactory statement, as a result of 
his visit to the United States on this one very 
matter. He announced some little time back 
that no enhancement of exports of zinc to Europe 
were contemplated for the present, and that 
cleared the ground considerably. The Americans 
apparently are not prepared to commit themselves 
into the hands of a German corporation. But 
their production is growing ; their country is good 
for big developments, and, if in a few years the 

may find it desirable to go abroad, to a wach 
greater extent than at present, for an outlet for 
such zinc as they may not be able, or may not 
care, to place at home, they would prefer to 
be in control themselves. In the future they 
will be in a position to dominate the market ; 
but in the meantime, they are quite willing to 
afford such moral (or immoral) support as lies 
in their power. It appears from a report on 
the zine industry of the United States, oppor- 
tunely sent home by our vice-consul at Chicago, 
that the production of this metal last year was 
about 120,000 tons (of 2000 Ib.); 100,000 tons 
being consumed at home, and 20,000 tons sent 
abroad. Of spelter, 110,000 tons were obtained, 
or 5 per cent. less than in the previous twelve 
months, the decrease falling on exports. Mr. 
Erskine confirms the general belief that America 
is good for a greatly increased output of zinc. 
There are four fields where mining is carried 
on—New Jersey, Wisconsin, Colorado, and that 
which includes a part of Missouri, Arkansas, and 
Kansas, and has Joplin for its centre. In New 
Jersey the output is under control of the New 
Jersey Zinc Company. In Wisconsin ‘‘ mining is 
carried on by old-fashioned methods, no ore being 
handled that assays under 15 or 20 per cent.;” and 
Mr. Erskine adds that ‘‘there is still much land 
undeveloped, and showing good prospects, which 
can be purchased at from 6l. to 101. per acre, and 
land partly developed at from 121. to 201.” This 
particular field covers 70 miles by 40 miles, and is 
served by two or three lines of railroad. In Colo- 
rado, zine is only a by-product of silver and lead ; 
but in Joplin the country has a mining centre 
which has already, after only very few years of 
development, left all the other American fields a 
long way behind, and which is credited with 
possessing the most valuable deposit of zinc in 
the world. 





COMPULSORY PURCHASE OF AN 
ELECTRIC SUPPLY STATION. 

Tue case of the London County Council v. Metro- 
politan Electric Supply Company, in which judg- 
ment was delivered by Mr. Justice Farwell on 
April 26, is of importance, not only because, so far 
as we are aware, it is the first case of the kind, but 
because it throws a certain, if somewhat doubtful, 
light upon the measure of compensation in such 
cases. The facts, so far as they are material for 
our present purpose, were shortly these: The 
Council required the site of the defendant com- 
pany’s station in connection with the Strand im- 
provement scheme. In order to insure continuity 
of supply, they entered into a statutory arrange- 
ment with the company, whereby the Council were 
to provide a new site upon which the company 
could erect and complete a new station before the 
demolition of the existing works. A number of 
clauses had been inserted in the agreement in 
order to effect these objects. In order to make 
provision for the erection of a station which 
would serve the purposes of the company, and 
enable them to keep faith with their con- 
sumers, it was provided by clause (7) ‘‘that the 
Council shall, on or before the date of the con- 
veyance and lease, or the conveyance (as the 
case may be) to the company of the new site, pay 
or secure to the satisfaction of the company a sum 
equal to the costs and expenses of erecting and 
fitting up a new generating station upon the new 
site, with new plant of a capacity to generate and 
supply electrical energy to an output of not less 
4000 kilowatts, and all expenses incurred in and 
in connection with taking up, replacing, relay- 
ing, and altering mains and lines owing to the 
carrying out of the provisions of this Act. 
(8) The Council shall pay to the company 
compensation for any damages, costs, or @X- 

mses which may be incurred by the company, 
if notwithstanding the provision for reinstal- 





ment hereinbefore secured, any failure to supply 
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energy by the company occurs which results from 
the carrying out of the provisions of this Act, and 
not from default of the company.” It was con- 
tended by the London County Council that they 
were only bound to pay, or secure to the satisfac- 
tion of the defendants, a sum equal to the costs and 
expenses of erecting and fitting up a new generat- 
ing station upon the new site with a new plant 
of a capacity to generate and supply electrical 
energy to an output of not less than 4000 kilowatts, 
and that they were not bound to pay or secure any 
sum equal to the costs and expenses of erecting 
and fitting up such generating station with a new 
plant of a capacity to generate and supply elec- 
trical energy to an output of 5000 kilowatts, 
or any number more than 4000 kilowatts, on 
the ground that in extraordinary or unusual cir- 
cumstances a more powerful plant might be re- 
quired to generate and supply 4000 kilowatts. It 
was argued on behalf of the defendants that 
although the sum claimed by them was not based 
on the new generating station and new plant being 
of a capacity to generate and supply electrical 
energy to an output of not less than 4000 kilowatts 
in all possible circumstances, it was based on the 
station and plant being of a capacity to generate 
and supply such output as a matter of practical 
commercial working, 3.e., leaving a margin of plant 
capable of producing additional current to the ex- 
tent of 25 per cent. 

Mr. Justice Farwell found the following as facts : 
1. That all first-rate generators were made so as to 
have a small margin of possible supply in case of 
need, e.g., & 1000-kilowatt machine would be 
capable of producing on an emergency, perhaps, 
1250 kilowatts. 2. That there was no fixed ratio 
between output of machine and supply, but that 
there was a difference between 4000 kilowatts, as 
applied to the machines, and as applied to the 
generating station. He decided that the words 
‘‘of not less than 4000 kilowatts” meant that the 
machines would be tested up to something more 
than the figures marked on them. They must be 
machines with an output of 4000 kilowatts, and 
not machines which would at a pinch produce that 
amount of electrical energy. He therefore gave 
judgment for the plaintiffs, who, it seems, will 
fulfil their contract sufficiently by supplying 
generators similar, or of equal power, to those at 
present used by the company. 

Tt does not appear from the report of the case 
which appeared in the Times, whether the com- 
pany had accommodation on their old premises for 
more generators than are requisite for their present 
needs. Assuming they had such accommodation, 
however, it is clear that their new premises ought 
to be sufficiently well provided. We confess 
that we do not quite understand the learned 
judge’s ruling in this case. While he grants 
the London County Council a declaration to the 
effect that they need not supply a generating 
station capable of producing 5000 kilowatts, he, 
nevertheless, places a liberal interpretation upon 
the expression 4000 by saying that ‘‘such machines 
would be tested up to something more than the 
figures marked on them.” 

It is certainly unfortunate that the London 
County Council should have seen fit to institute 
these proceedings. Electric supply companies 
whose land is taken compulsorily are, in our 
opinion, entitled to generous treatment at the 
hands of those who represent the ratepayers in 
carrying out improvements—not only in their 
capacity as private owners of land, but because any 
interference with this means of affording a con- 
tinuous and satisfactory supply of electricity may 
affect the whole body of consumers. One would 
have thought it a matter of common knowledge, 
and a point to be taken into consideration in a case 
of this kind, that in every generating station a con- 
siderable margin is allowed for the exigencies of 
supply. Why, therefore, should the Council 
demand its — of flesh by providing dynamos 
actually capable of producing less than the company 
require for their present needs? The case appears 
to be all the more hard when we learn that the com- 
pany were mulcted in costs. 





POLYPHASE ELECTRIC WORKING. 
Tue first of a series of Howard lectures on ‘‘Poly- 
phase Electric Working ” was delivered on Friday 
last, at the rooms of the Society of Arts, John- 
street, Adelphi, by Mr. A. C. Eborall, M.I.E.E. 
In his opening remarks the lecturer stated that 








though polyphase working had attracted little 
attention in England, it had, during the past seven 
years, taken a considerable development on the 
Continent and in the United States. The single- 
pow systems and high frequencies common here 

ad little to recommend them ; the polyphase system 
would alone render commercially possible the 
various schemes for the supply of electricity in 
bulk now being brought before the public. The 
experience gained abroad had led to a standardi- 
sation of designs, so that there was little difference 
to be found between the products of the principal 
firms, which were all built on certain well-defined 
lines. He proposed to discuss more particu- 
larly the design of three-phase generators, as 
the two-phase system offered but few advantages. 
For three-phase generators the disc armature ty 
of machine was ill adapted, since it was not only 
difficult to maintain the proper phase differences, 
but the machines were also unsatisfactory from the 
mechanical point of view, and the low armature 
impedance made the machine unsuitable for work- 
ing in parallel. This followed because the synchro- 
nising current varied directly as the short-circuit 
current of the armature. With disc armatures 
which contained no iron this short-circuit current 
was enormous, whilst with the ironclad type it was 
not more than three or four times the normal 
current. The machines now made were of three 
types—viz., inductor machines, machines with a 
moving armature, and machines with rotary field 
magnets. In the inductor machines both the arma- 
ture and field windings were stationary, the moving 
portion being merely a mass of cast iron with two 
sets of well-laminated polar extensions. This mass 
of iron was magnetised by a single coil quite 
separate from and outside of the inductor. This coil 
was stationary, thus avoiding rubbing contacts, 
and was supported by the armature casting. The 
armature coils were placed on either side of the 
central field coil. The whole construction was 
exceedingly mechanical. The magnetic flux was 
peculiar. As a pole-piece on the inductor came 
opposite an armature pole, the magnetic resistance 
was decreased, and the flux through the armature 
consequently increased. It would be seen that 
there was no reversal of this flux, but that it 
merely varied between a certain maximum and 
minimum. It followed, therefore, that about 50 
per cent. more copper was needed than in the 
other systems of construction. In fact, were it not 
that an induction of 60,000 lines per square inch 
could be used in place of the 40,000 usual with 
other machines, ‘the copper required would be 
exactly doubled. The armature leakage in this 
type of machine was especially harmful, and it was 
largely on this account that the type had practically 
died out in spite of its merits from a mechanical point 
of view. A large air-gap was required, and the 
high inductance necessary to make up for this was 
liable to give rise to side pull; but the machines 
had the advantage of requiring little copper in the 
field coils. In view of their mechanical advantages, 
it was possible that they would be very suitable 
for being driven by steam turbines. 

Coming to the revolving armature type, it might 
be observed that the machines were not so good 
mechanically as the inductor type, and since poly- 
phase currents were always generated at high 
pressure, the sliding contacts needed for collecting 
these currents were objectionable. Up to about 
150 kilowatts they were, however, cheaper to build 
than machines with stationary armatures; but these 
latter had, nevertheless, now become the standard 
for machines of more than 40-kilowatt capacity. 
Many plans for winding the armatures of this type 
of machine had been worked out by different 
makers. The body was built up of stampings, and 
the coils laid in holes or in slots stamped in these. 
There were two systems of connecting the coils of 
these machines to the line wires, known respec- 
tively as the star and mesh groupings. In the 
former the coils in which the power was generated 
were joined to a common junction from which 
each branched to its own line. In the other system 
the coils were grouped so that each set formed the 
side of a triangle, the apices of which were con- 
nected to the lines. The former was the better 
method of connection, as, if the coil systems were 
slightly unsymmetrical, the balancing currents were 
not so heavy. 

The number of slots per pole per phase should 
be as many as earner as a better electromotive 
force wave was obtained, the depth of winding was 
less, and there was thus less self-induction in the 








armature. Owing to difficulties of insulation, how- 
ever, it was often necessary to work with but one or 
two holes per pole per phase. It would be obvious 
that satisfactory insulation was most easily obtained 
with the winding encased in a micanite tube and 
placed in a single hole, so that above 5000 volts one 
or two holes per pole per phase was now the rule. 
With more holes less lamination of pole-pieces 
would be needed. The pole tips of the field alone 
should be laminated, as the variation in the flux 
was practically confined to these. A flux of 105,000 
lines per inch could be used in the pole-pieces, as 
against 90,000 lines for the core. Slots were easier 
to wind than holes, and consequently some firms 
had adopted half open slots. These could not be 
easily stamped, and hence it was the practice to 
stamp them as holes, and to cut them open 
afterwards with a portable tool. 

Good polyphase generators had usually oval pole 
cores, which were of cast steel, having the lami- 
nated pole shoe cast in. The oval core required 
less space than the round, though it took more 
copper. In designing these machines great care 
was needed to aan the magnetic leakage, since 
if there was much of this the voltage would fall off 
as the load came on. Thus, in one machine which 
came under the lecturer’s notice, designed for 5000 
volts, but4500 volts were actually obtained, and a 600- 
kilowatt booster had to be installed to make up the 
deficiency. Ina Geneva plant the machines only 
gave half the designed output, and transformers 
had to be put in to raise the voltage to the desired 

int. 
we now made, machines were designed to run at 
peripheral speeds of 5500 ft. to 6000 ft. per minute, 
and in the case of three-phase machines had 1, 2, or 
3 slots per pole per phase, and in two-phase ma- 
chines, 2, 3, or 4 slots per pole per phase, ventila- 
tion slots 4 in. wide being put in every 3 in. The 
winding was copper strip on edge. The lower the 
exciter voltage the better, and it was best that this 
exciter should be separately driven, as if not, the 
variations in voltage with variations of speed were 
increased. In the magnet yoke, if cast-iron, fluxes 
of 40,000 lines per square inch were allowed, and 
if of steel, 90,000. In the pole cores the induction 
was also 90,000, and in the shoes above 105,000 
lines per square inch at full load. In the body of 
the armature the induction was usually 60,000 lines 

er square inch, and in the armature teeth 120,000 
ines per square inch. In the body of cast iron 
behind the armature 40,000 lines per square inch 
wascommon. Thecurrent density in the field wind- 
ings ranged from 800 to 1000 amperes per square 
inch, and in the armature 1500 to 2000. A ma- 
chine built on these lines with an armature bore d 
inches in diameter, and breadth 1 inches, would 
have an output given by the following empirical 
equation : 
Apparent kilowatts x 10 = rdil, 





THE GLASGOW INTERNATIONAL 
EXHIBITION. 
(Continued from page 516.) 

Since we last wrote on this subject, the Press 
view has taken place, and, before this is in the 
hands.of our readers, the Exhibition will have been 
formally opened by the Duke and Duchess ef Fife, 
acting in the name of the King. As to the former 
event, it can only be said to have been an 
‘* interesting function,” for, so far as the Machi- 
nery Hall was concerned, the journalists were con- 
ducted around the elevated promenade, and 
only one or two subsequently visited the various 
stalls: even the Coffee patent still for distilling spirits 
did not induce the pressmen to visit the Hall ; 
but, by way of explanation, it should, perhaps, 
be stated that this plant was not shown in 
operation. The general result was one of great 
ag any on the part of the exhibitors, 
who had been : penne throughout the whole day 
eager to give information as to their productions. 

As to the opening ceremony there is comparatively 
little enthusiasm in Glasgow, partly because the 
citizens have not yet overcome their feeling of 
regret at the enforced absence of his Majesty, and 
partly because the Duke of Fife advanced the date 
of opening from May 7 to 2. As a consequence, 
the ambition of the Exhibition authorities to have 
everything thoroughly completed has not quite 
been realised ; but great progress has been made, 
and we still adhere to the prediction we made three 
weeks ago, that within a week or ten days from the 
opening, the machinery will be in working opera- 
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tion. This is the more creditable when it is re- 
membered that everything by rail has had to be 
taken in upon a single line siding, and that no 
overhead crane was provided within the hall. 

Much of the machinery has been running, two or 
three of the larger steam electric generators having 
been in operation this week for trial ; on Monday 
the 150 brake horse-power motor of Messrs. D. 
Bruce Peebles and Co., of Edinburgh, was put in 
operation to run the shaft in the eastern part of 
the Machinery Hall, and on Tuesday the 100 horse- 
power Corliss gear engine, by Mr. John Cochrane, 
of Barrhead, was started to drive the shafting 
along the western half of the building. This 
engine has an 18-in. cylinder by 36-in. stroke, and 
is fitted with Professor Ripper’s indicator gear. 
The engine generally is of the same type as that 
illustrated in ENGINEERING two or three years 
ago, and is fitted with a 12-ft. belt flywheel. 
The belting, it may be stated, is on the Tullis 
system, with two belts working independently, 
one on top of the other. The top belt travels 
about 2 in. more per revolution than the under- 
belt, so that in about seven minutes the top belt 
makes one revolution in excess of that made by 
the other belt. 

But having reported progress, we may now 
resume our general review of the exhibits in the 
Machinery Hall, and we will take up first the 
machine-tools which form, perhaps, the most inte- 
resting section. 

Macuine Toots. 

We have already stated that the machine-tool 
section is of great importance, whether regard be 
had to the display of small lathes and automatic 
tools, or to the larger machines used for working 
heavy forgings and castings. 

Upon entering the Machinery Hall from the 
Grand Avenue by the bridge over the Dumbarton- 
road, the visitor finds himself upon the gallery 
or balcony, which, as we have explained in our 
articles on the Exhibition buildings, forms a 
loop running down the centre of the hall. Im- 
mediately to the left or eastern side of this 
balcony, the majority of the machine tool exhibits 
may be seen.: The engineer who is specially in- 
terested in this branch of the trade, hehe naturally 
descend the staircase upon this side, where he im- 
mediately finds the allotments of several machinery 
dealers and importers. Passing down the aisle 
at the foot of the stairs, he will tind some excellent 
examples of both English and foreign-made ma- 
chines. 

Quite a large space is occupied by Messrs. John 
Lang and Sons, who are showing a number of 
their lathes and other machines. The most in- 
teresting of these is, undoubtedly, a large shell 
turning lathe, which is provided with two 
saddles. An ordinary projectile, as our readers 
will be aware, has a parallel body and a point 
formed by a portion of a circle. In the lathe 
referred to, the saddle nearest the headstock is 
used for turning the parallel portion ; the other, 
having a radius bar attachment in its rear, turns 
the curved portion of the nose. This arrange- 
ment is the more readily carried out as the firm’s 
new design of lathe-bed is used. This machine 
has been so successful, although but recently intro- 
duced, that a well-known firm, manufacturing 
munitions of war, has purchased no less than 
twenty-four. It is conceal to find people who 
have the courage of their convictions ; such is evi- 
dently the case here, for most of the lathes shown 
have the new shape of bed referred to. It is thus 
evident that Messrs. Lang and Sons are prepared 
to stake some reputation upon their latest intro- 
duction. A good strong surfacing and boring 
lathe with a 30-in. swing is another tool of interest. 
This class of machine is one that the firm has 
steadily developed for a number of years. A 
hexagonal turret, with holders to receive ordinary 
tools, is mounted upon a saddle with compound 
slides. The traverse is obtained from a back shaft, 
that in turn is driven through a double combination 
of the change gear known by the name of ‘‘ Lang’s;” 
thus, by simple handle motions, the feeds may be 
caused to range in six steps from four to one- 
hundred and sixty cuts per inch, such changes 
being effected while the machine is in motion. As 
is now usual in all such lathes as this, the fast 
headstock is provided with friction clutches, so 
that an instant change may be effected to double 


gear. 
In addition to an open spindle, bolt-screw- 
ing, capstan lathe, which is perhaps a modernised! 





example of an old-fashioned, though useful, ma- 
chine, there is a neat little centring machine, 
which is worth more than a passing glance. 
It is now generally recogni that in all well- 
equipped modern shops it should not be neces- 
sary for a lathe hand to centre his own work, 
for it can be more cheaply done upon a 
special machine, which may be worked with 
junior labour. When stock is cut from the bar 
with a cutting-off machine, a small ‘‘ pip” of metal 
is left on the work, and, if the boy who operates 
the centring machine, brings the small drill against 
this | parmy J piece of metal, the chances are that 
the drill will be broken. To avoid this, in the ma- 
chine under consideration, two spindles are provided 
with pulleys proportioned to give one about three 
times the speed of the other, both of them being 
driven by the same belt. These two spindles are 
fitted into a headstock, to which a transverse motion 
may be given by a lever at the side, the extreme 
ranges of motion bringing either one or the other of 
the two spindles into central line with the holding 
vice. The slower running of the two spindles 
carries a facing tool to square up the end of the 
work, preparing it to receive the centring drill 
when it comes into action. 

In the near vicinity, amongst the gas engines, 
where it might easily be overlooked, is an interest- 
ing new machine. The special work for which it 
has been designed is the turning and boring of 
railway carriage buffers, but more especially for 
facing and edging those which have either cam- 
bered, coned, or straight faces. Each of these can 
be machined, without the use of guides or formers, 
with equal facility. The machine is the outcome 
of many years’ experience in the manufacture of 
buffers by Messrs. P. and W. Maclellan, of Glas- 
gow. The spindle is hollow throughout, the front 
end being bored 8 in. in diameter to receive the 
body of the buffer shells; consequently, as the 
spindle is of such a large diameter, the bearings are 
ot necessity somewhat massive. When the buffer 
is placed in position for turning, it is held by eight 
set-screws, which gives to the spindle the appear- 
ance of a long bell-chuck supported in a bearing. 
Now comes the chief point of novelty in the ma- 
chine—that the desired contour may be turned 
upon the buffer face, the whole of the headstock is 
given a swivelling motion. The spindle is driven 
through bevelled gearing at its tail-end from a ver- 
tical shaft below ; this forms the pivot about which 
the headstock swivels. In order to vary the radius 
of curvature, the front spindle-bearing is carried 
by a bracket, which in turn rests upon the lower 
part of the headstock, and it may be caused to 
slide in the direction of the spindle’s length. The 
spindle moves with this bearing and bracket, so 
that the buffer to be turned may be brought to the 
correct distance from the swivelling centre; the 
required curvature may then be obtained. 

The lower part of the headstock, at the chuck 
end, has a number of spur-wheel teeth cast upon it 
into which a pinion may gear to give it the swivel- 
ling movement, the motion of the pinion being 
derived from the same feed gear as actuates the 
saddle. Of course, the cone-pulley is not upon 
the spindle, but is bracketed on to the body of the 
machine in a position to drive the vertical shaft 
from which the spindle derives its motion. The 
tool-holder is supported upon a saddle with com- 
pound slides, and to it both longitudinal and trans- 
verse feed-motion may be given; these motions 
are, however, only used for plain turning and 
boring. 

While speaking of new things in connection with 
lathes, we must mention what is about the largest 
capstan lathe that we have hitherto seen. This 
will be found in the central bay on Messrs. Alfred 
Herbert’s stand. It is a very massive machine, 
with a hexagonal turret and special stop and feed 
motions, which are ingeniously arranged. Some 
idea of the massiveness of this machine may be 
gained, when we say that it is to work on bars 36 in. 
in diameter. 

Another new lathe may be found on Messrs. 
Selig, Sonnenthal, and Co.’s stand. It is intended 
to automatically cut screw threads, during 
which process the saddle travels backwards and 
forwards along the lathe-bed, and the cutting tool 
is simultaneously fed into its cut, until the correct 
size has been reached. This machine, the product 
of the Automatic Machine Company, of Bridge- 
port, was not running at the time of our visit, and 
we cannot therefore express any opinion as to its 
working. On the same stand there is a lathe 





made by the Hamilton Machine Company, of 
Hamilton, Ohio, with a special feed-change mecha- 
nism, which, although not absolutely new, is some- 
what interesting. 

On a stand near by, the flat turret lathe made 
by the Jones and Lamson Machine Company is 
exhibited. This machine, having been very fully 
described in a recent issue of ENGINEERING, re- 
quires no detailed description here, but the ex- 
hibit, on the whole, is worth a visit, even 
from those who are conversant with the construc- 
tion and working of the machine. The keenly 
observant spectator will, no doubt, see that a 
trifling addition has been made, which is doubtless 
the result of experience in working the machine. It 
consists of a small self-centring scroll-chuck fitted to 
the tail end of the spindle to act as a centraliser. 
When it is required to turn a long piece of work, or 
to turn down the end of a bar to form a journal, 
as in rollers for printing machines, this chuck is 
utilised to centre the body of the bar, so making 
the whole run truly. The various tools and tool- 
holders for use upon the flat turret should certainly 
be inspected by those who are interested in the 
‘* tooling ” of machines. 

There are several very good exhibits of the 
heavier class of machine tools. Messrs. Thomas 
Shanks and Co., of Johnstone, are showing a very 
good selection, and they are excellent examples of 
British-made tools. A vertical and horizontal 
planing machine is evidently intended for working 
upon heavy castings that cannot be dealt with upon 
the ordinary planing machine. The front of the 
machine is quite clear, so that the parts of marine 
engines and other general work may be readily and 
quickly brought into position. There is a double 
horizontal slide and uprights formed as one casting, 
and this is bolted to the baseplate, which is also a 
single casting, so that a rigid structure may be 
formed. The cutting tool is carried in a holder 
attached to a saddle, to which the planing motion is 
given by two screws. A slotting motion may also 
be obtained with a range of traverse of 7 ft. The 
length that may be planed horizontally is 9 ft., 
and the incutting slide has a length of 24 in. 

Another very fine tool is a slotting machine with 
a stroke of 20in. In this machine the tool-ram is 
driven by elliptical machine-cut gears of special 
construction, which give a quick return of two 
to one. The slotting motion is obtained from a 
crank disc brought close to the ram, and coupled 
to it by a steel connecting-rod. The various details 
of the machine are worked out so that there shall 
be the least possible loss by friction, and that the 
machine-work may be as accurate as possible. The 
table is 50 in. in diameter, and has the usual 
motions obtainable from a well-arranged feed 
mechanism. 

The other machines exhibited by Messrs. Shanks 
include a 10-in. screw-cutting lathe; an 83-in. 
hollow- mandrel lathe; an 11-in. apprentice 
lathe, so called as it is intended to resist heavy 
wear ; and also two examples of Barrow’s patent 
screwing and turning machines. One of these 
latter is intended to screw from { in. up to 34 in. 
in diameter, and a length of work of something 
like 4 ft. These machines, of which we under- 
stand about 60,0001. worth have been sold, are too 
well known to need description. In addition to 
the above, there is an ordinary planing machine 
which has a capacity 10 ft. by 4 ft. by 4 ft. ; 

We are not often favoured with anything new in 
grindstones. Mr. Barrows, one of the partners in 
the firm, has, however, brought out some improve- 
ments in this somewhat neglected field. Being a 
believer in natural grit, in preference to the emery- 
wheel, this well-known inventor has endeavoured, 
and with success, to so improve the arrangement 
of the grindstone, that it may be placed on compe- 
titive lines with the emery-wheel. The stone 
exhibited is 3 ft. in diameter, and it is mounted 
upon a square shaft with lead run in to make the 
fit. In addition to this, large side plates are nutted 
on the spindle. These are no less than 2 ft. in 
diameter and concave on the interior, so that they 
take a grip of the stone near their peripheries. 
As thestone is supported so near to its circumfer- 
ence, it is possible to run it with safety at a much 
higher velocity than has hitherto been the practice. 
Arrangements are made to wet the stone with 
clean water without the possibility of any portion 
being immersed. A set of compound slides, with 
a toolholder, is attached to the trough on one side, 
and provision is made for tilting the holder to any 
desired angle. The tool to be ground may be put 
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into the holder and be brought to the stone, firmly 
held in the right position to give correct cutting 
angles. No doubt this stone will find favour with 
many engineers in this country. 

Messrs. Sharp, Stewart, and Co., of Glasgow, 
are showing some very good heavy tools. In 
addition to a new 10-in. capstan lathe, designed to 
work from the bar, there is an 18-in. slotting 
machine, powerfully geared with machine-cut 
wheels, which, in conjunction with the cone, gives 
six speeds in all. A point to observe about this 
machine is that the table may be tilted to a mode- 
rate angle, so as to admit of slotting such things 
as keyways in the taper-holes of propeller bosses, 
&c. ‘There is also a horizontal boring, drilling, and 
screw-cutting machine. The table of this has 
longitudinal traverse and vertical movements. It 
can also be swivelled completely round, so that a 
piece of work may be bored in any place. There is 
also a planing machine arranged with ‘‘Sellers” 
system of driving, and fitted with Messrs. Robin- 
son and Oldfield’s patent feed motion. A triple- 
geared, sliding, surfacing, and screw-cutting lathe, 
with duplex rests and 27-in. centres, completes the 
contents of this stand. We illustrate some of these 
tools elsewhere in the present issue. 

Among the heavy tools there are some excellent 
machines by Messrs. John Hetherington and Sons, 
Limited, of Manchester. A vertical spindle milling 
machine is a particularly fine example of their 
work. This miller is well adapted to machining 
the parts of large engines and machines. The 
spindle is 4 in. in diameter, and it is well supported 
by three bearings, the lower of which is contained 
in an adjustable slide or head. This is balanced 
by weights within the box standard, and connected 
to it by chains passing over guide-pulleys. The 
position of the spindle is adjusted vertically from 
a handwheel through worm-gearing to a rack at 
the back of the slide. Power-feed is also fitted, 
so that, if desired, it may be used as a drill- 
ing and boring machine, but for this pur- 
pose the vertical movement of the spindle is, 
perhaps, somewhat less than is usual in a 
drilling machine. The gearing is all machine 
cut, and it is arranged for either a single or 
treble gear, which are brought into action by 
a double claw-clutch. The arrangements of the 
table very much reminds one of the usual construc- 
tion of that portion of a slotting machine, as it has 
compound slides and a rotary motion as is usual 
with a slotter. The difference, of course, is that 
the gearing is arranged to give a steady continuous 
feed instead of an intermittent one. Scales are 
attached to each of the slides to add to the useful- 
ness of the machine, the rotating table also having 
its periphery divided into degrees. 

he next machine to which one naturally turns, 
is a heavy radial drilling machine, its somewhat 
massive proportions claiming attention. Both the 
standard and arm are stiffly constructed, and, that 
heavy work may be done, treble gearing is intro- 
duced. There are the usual motions and feed 
arrangements, together with a clutch-reversing 
gear for tapping and studding. The least that 
can be said for this machine is that it is a first-class 
piece of work. Its proportions may be gathered 
from the fact that the radial arm is 8 ft. long, the 
spindle is 3 in.-in diameter, its weight being 
balanced ; the length of feed 18 in. 

Messrs. Hethering‘o. are also showing two newly 
designed lathes with 8-in. and 10-in. centres. In 
these the lead screw is placed between the shears 
in the manner that originated with Whitworth. 
There is a handle motion for regulating the speed 
of the backshaft—an arrangement now considered 
essential in a well-arranged machine—and also 
an automatic traverse-stop, which disengages a 
clutch on the backshaft. In connection with this 
latter arrangement there is a train of bevel gears, 
so that the feed may be automatic in either direc- 
tion, whereby the necessity of reversing gear at 
the headstock is obviated. 
_ In addition to the foregoing, there are two saw- 
ing machines—a Hetheringtcn lever-feed saw, with 
a 22-in. blade for cutting iron and mild steel bars 
up to 5 in., round or square ; and Carter’s patent 
fitters’ sawing machine, with a 10-in. blade for 
cutting bars up to 1} in. square. There is, in 
addition, a universal milling machine, single and 
double geared, with twenty-four changes of speed, 
and also sixteen different feeds. The range of tra- 
verse is 24 in, longitudinally by 8 in. across, with a 
Vertical adjustment of 18 in. 

Messrs. Hulse and Co., Limited, of Salford, are 





exhibiting a number of large tools which will bear 
examination. There is one of their open-sided 
hollow-spindle lathes for turning, screwing, finish- 
ing studs, &c., up to 1 in. in diameter, and 18 in. 
in length. A loose headstock is fitted to support 
this long work, and a sliding motion for the car- 
riage may be derived either from a lead screw or a 
rack and pinion. A turret for six tools is mounted 
upon the carriage, and the screwing apparatus is 
so attached that it may be readily swung into or 
out of position as required. There is likewise a 
small self-acting planing machine for work up to 
6 ft. long by 2 ft. 6 in. wide, and 2 ft. 6 in. high. 

We also see that this firm is showing a side 
planing machine, similar to that patented by the 
late Mr. W. W. Hulse in 1865 ; but, to bring it up to 
date, improvements in the self-acting feed gear, and 
in the reversing mechanism, have been introduced. 
They also exhibit a milling and drilling machine, a 
7-in. screw-cutting lathe, a combined cutter and 
twist-drill grinder, and a vertical drilling machine 
of the ‘‘column” type. The first named of these 
machines has a special feature in the means adopted 
to support the spindle against lateral pressure. 
For this purpose, the spindle works in two bear- 
ings, which are carried by a hollow square slide ; 
this latter may be moved vertically through square 
guides in the body of the machine. In this way 
the supporting bearings may be brought as near as 
is le. to the work. The chief object sought 
when designing this machine was steadiness when 
circular cutting, so that a high degree of finish 
might be obtained. 

Messrs. Loudon Brothers, of Johnstone, show 
a 24-in. centre lathe of massive proportions, the 
total weight being 8 tons. Their 3-ft. planing 
machine is fitted with a special feed arranged for 
variations, horizontally and vertically, from .}, in. 
toljin. Their 5-ft. radial drill differs from their 
usual practice in several respects ; the change from 
single to double gear can be made by the simple 
movement of a lever while the machine is running. 
The weight of the radial arm is supported on 
ball bearings, so that it may swing easily. 
The saddle is arranged with reversing motion for 
tapping, and an additional arrangement is fitted, 
whereby the speed may be instantly reduced in the 
proportion of one to three for driving taps, so that 
no change of belt is necessary. The spindle is 
moved both slowly and quickly by one handwheel. 
All the machines are in motion, the drilling 
machine being driven by a self-contained motor, 
the others from line shafting. 

Some attention of recent years has been given 
to the development of machines for milling out the 
threads of screws, and we find in the Exhibition 
several examples of machines designed for this 
purpose. There are, for example, three sets of 
machines on Messrs. Holroydand Co.’s stand, the ma- 
chines being made on patents granted to H. Liebert. 
Each of these machines, although of different sizes, 
are built on the same general idea. The cutter 
headstock is situated at the right hand end of the 
bed, and it is driven through a suitable gearing 
from a two-speed cone-pulley. This headstock has 
vertical and transverse adjustments, whilst the 
part carrying the spindle may be swung to any 
desired angle, so as to suit the different p Resiwe. 
and pitches of the screws to be cut. To the left 
of the machine is a bracket which takes the place 
of a fast headstock. A sleeve is carried in this to 
which rotary motion is given by gearing. Between 
the two headstocks named, there is a sliding head, 
carrying the front end of a long hollow spindle. 
This spindle passes through the sleeve in the fixed 
headstock referred to, and, being fitted with a 
= and key, receives its motion therefrom. On 
the business end of this spindle, there is a self- 
centring chuck to grip the bar that is to be screwed. 
The process of cutting then is, that the bar is 
slowly rotated from the fast headstock, while it is 
caused to slide by a lead-screw geared to the sleeve 
of the fast headstock, and connected to the sliding 
head with a bronze nut. The details of this machine 
are somewhat difficult to describe verbally, but the 
engineering visitor to the Exhibition will be in- 
terested in its construction. 

Messrs. Holroyd are also showing an interesting 
little two-spindle drill, which is well worth more 
than a passing glance. 

There are a number of different machines on 
view for cutting the teeth of spur wheels. We 
omitted to mention that Messrs. John Lang and 
Sons have on their stand a 33-in. automatic gear- 
cutter by Messrs. Gould and Eberhardt. This 





ene one is of foreign make, although 
essrs. Lang have manufactured this machine 
under license. Most of the other machines for 
gear cutting are of foreign manufacture, excepting 
one by Messrs. Smith and Coventry, which is 
known as the Roby-Smith gear-planer. It is 
specially intended for the cutting of bevel wheels 
of the involute form, for which purpose two tools 
are used, one upon each side of the tooth being 
formed. The machine itself evolves the tooth- 
shape without the aid of any formers. Automati- 
cally the blank is caused to revolve the distance 
of the pitch at every stroke of the cutting tools, 
the cut bein ut on once in every complete 
revolution, and when complete the feed is stopped. 
This firm are showing several other good ct in- 
cluding radial drills, which, though good sound 
machines, are not out of the ordinary. They also 
have on their stand a powerful vertical milling 
machine somewhat resembling the one by Messrs. 
Hetherington, already described. Its general shape 
is like a slotting machine with the ram removed and 
a vertical spindle substituted. It is geared to give 
a suitable cutting speed, and the table is arranged 
to receive all necessary feed motions. The gear 
that is introduced for driving the feed mechanism 
consists of « series of friction discs, whose positions 
may be adjusted to vary the feeds. Opinions differ 
as to the advisability of introducing a friction feed 
of this type; but, it certainly seems reasonable to 
introduce into the feed mechanism of a milling 
machine a device that may serve the dual purpose 
of a safety guard to avoid breaking the cutters, and 
as & — and efficient means of changing the 
speed of feed. 

Messrs. Smith and Coventry have also intro- 
duced a turret lathe, which combines the idea of 
the open-spindle bolt machine with the flat turret 
as used by Messrs. Jones and Lamson. The com- 
bination at first sight strikes one as being a little 
quaint. This firm are also showing a side planin 
machine, a key seater, and also a twist drill an 
cutter grinder. 

Messrs. Kendal and Gent, of Manchester, are 
exhibiting three heavy machine tools. There is a 
horizontal slab-milling machine, such as is useful 
for machining the beds of lathes, a vertical spindle 
miller of large size, and a radial drilling machine 
with some excellent features about it. To these we 
shall probably make some reference in some future 
issue of ENGINEERING. 

Working round the lower end of the Hall be- 
neath the gallery, a somewhat novel machine is 
found, whose particular function is to drill the 
rivet holes in boiler flue-tube sections. Messrs. 
Victor Coates and Co., of Belfast, are the ex- 
hibitors. The evident intention of the machine is 
to drill the flanges of two sections as placed together 
with the caulking ring in position without their 
having been previously marked out. A_ large 
hollow-centre three-jaw chuck is mounted hori- 
zontally at about floor level. This chuck is to grasp 
the flue tube to be drilled and to rotate it as re- 

uired to locate the flanges beneath the drills. 
ere are four drill spindles garried by two beams 
which span over the top of the three-jaw 
chuck. Suitable shafting transmits motion through 
worm gearing to the drill spindles ; but it is so 
arranged that the drill eng may be adjusted 
to vary their centres. It is gate that this 
machine can rapidly do the work required, and it 
is certainly one of the novelties of the Exhibition. 

As the visitor returns up the central bay of the 
Machinery Hall, he will find a most interesting 
and instructive exhibit on Messrs, Alfred Her- 
bert’s stand. This is one of the most complete 
exhibits in the Exhibition; the space covered 
measures 87 ft. long by 23 ft. broad, and upon it 
there is arranged, in open order, a number of 
automatic screw machines and capstan lathes. 
We have already mentioned that one of the most 
important machines here exhibited, is a large 
hexagonal turret lathe for working on 3}-in. bars. 
There are also seven automatic screw machines set 
up to do different kinds of work. One has a maga- 
zine feed, and another is making small hexagonal 
buttons. There is an inclined hexagonal turret lathe 
for machining castings, and also two other smaller 
turret lathesat work. The other machines included 
in the exhibit are such as one would expect to find 
in a well-equipped a for there is both a 
vertical and a horizontal milling machine, a shaving 
lathe, three ordinary capstan lathes, a tool grinder, 
a polishing lathe, a hack saw, and last, but not 
least, a centrifugal machine for separating oil from 
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the turnings. The whole of the above machines 

are in motion, a 30 brake horse-power Mavor and 

Coulson electromotor being used as the source of 
wer. 

At one end of the space occupied there are a 
number of tools by the American Tool Company, 
whom Messrs. Alfred Herbert represent in this 
country. 

We do not find many exhibits of stamps or 
presses; but the lack of representatives of this 
particular line of engineering is, perhaps, com- 
pensated for by the very excellent uae on the 
stand occupied by Messrs. Taylor and Challen, of 
Birmingham. Power-driven presses monopolise 
the space which measures 20 ft. by 20 ft. A very 
fine toggle-drawing press, with tools to form 12-in. 
basins from sheets of decorated tinplate, may be 
seen in motion. The toggles actuate the pressure- 
plate, which is held down to prevent the sheet 
metal from creasing, as the crank forces the central 
tool downwards to shape the basin. A second 

wer press is fitted with tools to cut out the round 
Sinnies from which these basins are to be made. 
To show the complete process of making tin basins, 
a spinning, trimming, and beading lathe is in- 
cluded in the installation. In this lathe the edges 
of the basins are trimmed up, and a roller tool 
brought forward to bead over the edges. 

Three other kinds of presses are exhibited. A 
large double-crank press punches discs from thick 
metal and pierces a hole in their centres at one 
operation. Another is fitted with a set of gauge 
tools, to cut a series of blanks from strip metal 
which is automatically fed through the machine. 
Electricians will probably be interested in still 
another machine fitted with an adaptation for notch- 
ing armature discs. 

ere is very little in the way of electrically- 
driven machine tools with the electromotor incor- 
porated with the machine itself. There is, how- 
ever, one interesting example in a radial drilling 
machine, made by Messrs. Mather and Platt, of 
Oldham. This tool was illustrated and fully de- 
scribed in our last week’s issue. 

Another class of machine tools, which, we regret 
to say, is not represented, and which we should 
have expected to find in a shipbuilding centre like 
Glasgow, is hydraulic plate-working and riveting 
machines. 

For the special edification of the members of the 
shipbuilding industry there are two exhibits of 

neumatic tools. The International Pneumatic 

‘ool Company, of Westminster, who manufacture 
the ‘‘ Little Giant” series of hammers, riveters, 
and drilling machines, have a very capacious stall 
in @ prominent position within the Mac inery Hall, 
as well as an installation in a kiosk within the 
grounds. At their stand in the Great Hall, long- 
stroke hammers for riveting, and a large variety of 
drills and smaller hammers, in addition to pneu- 
matic hoists, stay-bolt nippers, and various other 
appliances, may be examined, and those who 
desire to see these tools at work, may arrange to 
be present at one of the daily demonstrations in 
the kiosk. 

The New Taite Howard Pneumatic Tool Com- 
pany are also arranging to display their wares, 
both inside the main building and in a separate 
building in the grounds, They are showing a number 
of labour-saving appliances of interest to ship- 
builders and engineers. 

Many different kinds of tools will be shown 
within the Machinery Hall; but, necessarily, the 
noisiest of the appliances have been relegated to 
the grounds outside, and it is expected that the 
chief interest of shipbuilders will be centred there. 
The outer exhibit also includes specially adapted 
compression riveters, a revolving crane, an oil-fired 
rivet-heating forge, together with machines for 
stone dressing and carving. 

Messrs. Pollock, Whyte, and Waddel, on their 
gas engine stand, show a key-seating and slotting 
machine of an interesting type. The tool-bar has 
a 15-in. travel with a quick-return motion, obtained 
from a slotted link as in a shaping machine, while 
the cutting tool has an automatic release for the 
upstroke, and the compound table has a 12-in. 

wer feed in either direction. The tool may also 


used for shaping work, and will fall to be 
considered more fully along with several others 
when we deal specially with the details of this im- 
portant section of the Exhibition. 
Band-saws for cutting steel joists, forgings, and 
such-like things, have not received a very 
amount of attention from machine-tool makers, 





although they have a most useful ne in many 
engineering and shipbuilding establishments. There 
is, at any rate, one good exhibit, to which we can 
direct our readers. It is a stand with two vertical 
and one horizontal band-saws, and two circular saws 
for metal-cutting, exhibited by Messrs. Clifton and 
Waddell, of Johnstone. Difficulty is sometimes 
experienced in using band-saws by their breakage 
when meeting with extra resistance. To prevent 
this trouble, in the exhibits of the firm named, a 
neat little friction feed is used, which allows the 
gear to slip when the resistance is too great. 
The device is merely a friction cone, together 
with a spring pressure plate, within the in- 
terior of a wormwheel which forms part of 
the mechanism. There is another still more im- 
portant improvement in band-saws to be seen 
on this stand, that might easily be overlooked. The 
length of the work a band-saw has hitherto been 
able to accommodate was limited by the gap in the 
frame, and the practice has been to arrange the 
machine with a third pulley away to the back, 
around which the band-saw has passed to clear 
the work. 

Messrs. Clifton and Waddell found by experi- 
ment that an ordinary band-saw would stand a 
considerable angle of twist without breaking. They 
therefore designed a table which could be rotated 
through a limited angle—a matter of about 20 deg. 
The band-saw, at some little distance above and 
below the table, is passed through guides, which 
also are arranged to swivel through a corresponding 
angle. By this arrangement, long girders and bars 
may be mounted on the table and cut with the saw, 
the angle of twist being sufficient to enable the 
length of the bar to clear both the frame and the 
other side of the saw. The arrangement is exceed- 
ingly simple, yet it increases the capacity of the 
saw enormously. A saws ning machine, which 
this firm are exhibiting, several excellent 
points, and is well worth examining. 

There is not such a large exhibit of woodworking 
machinery as one might expect, but what there 
is, is certainly of great interest. Messrs. Mel- 
huish show several such tools, and in the north- 
western corner of the Exhibition there are two 
stands which will certainly be the subject of 
comparison. The one shows the wood-working 
machinery of a German firm anxious to secure a 
footing in this country—Messrs. Kirchner and 
Co., Leipzig—and the other that of Messrs. John 
MacDowall and Sons, well-known makers in John- 
stone. They have eleven tools on their stand, the 
largest being a planing machine for working floor 
lining at a speed of from 100 ft. to 150 ft. per 
minute, and thus the feature is the large power 
feed rolls required for carrying the stuff through 
against the fixed knives at such a speed. These 
rolls are 16 in. in diameter, 12 in. broad, and are 
adapted for planing wood up to 6 in. in thickness. 
The machine, of course, tongues and grooves the 
boards, and is provided with four side cutters in- 
stead of two as is usual, while there are also fitted ad- 
justable boxes for planing the top sides of the 
Seams Another interesting tool is the portable 
saw bench (Cameron’s patent) now being fitted in 
several of the shipbuilding works on the Clyde. 
The principal feature is that while the machine 
itself runs on rails, it is mounted on a turntable, so 
that the bench can be swung round to any angle 
without changing the base of the machine, and thus 
when running through a sawmill it can cut wood 
which in a line with the railway, or at any 
angle to that line. It is worked by an electric motor 
of 24 horse-power suspended to the underside of the 
bench and revolving with the table. The tool carries 
a 24-in. saw, has a 3 ft. 6 in. by 2 ft. 5 in. table, 
and weighs, including the motor, 12 cwt. An 
entirely new tool is Webster’s vertical boring and 
hydraulic bolt-driving machine now exhibited for 
the first time. This is specially made for boring 
and bolting the hatchboards of ships, and we hope 
to illustrate it later. The hydraulic ram fitted 
enables the tool to bore to a depth of 27 in. 
Another tool on this stand of special interest is 
the double deal frames for cutting two deals of 
timber at a time, and this also we hope to deal 
with later. 

Messrs. A. B. Miller and Co., of Glasgow, show 
two ingenious box-nailing machines, which will 
well repay a little examination. Nails are put 
into a hopper overhead, and, as the machine 
works, they are shaken up and caused to descend 
some flexible tubes, point foremost. That delivers 
them into the hollow portion of hammer heads, 





from which they are forced into the boxes to 
be nailed. 

The only example that we could find of foundry 
tools was on the stand occupied by Messrs. Samuel- 
son and Co., of Banbury. One of their machines 
for moulding from plate patterns was on view, 
together with two plates. This machine is now so 
well known that it is unnecessary to describe it 
further. On the same stand there were two of 
Messrs. Samuelson and Longworth’s patent power 
hammers. The smallest of these is of the type 
used so much in the cycle trade for riveting together 
small chains. Two Root’s blowers, and a small 
smith’s forge with a hand-driven blower, are also to 
be seen on this firm’s stand. 

There are several other exhibits which should be 
seen before leaving the Machinery Hall. There 
are, for instance, several tools on view made by 
Messrs. age, 1 Richards and Co. of Manchester. 
They have a boring and turning mill of the type 
that has so largely come into use during the last 
few years, a side-shaper, and a nice little slot- 
milling machine. In addition, they are displaying 
a number of their mill-furnishing requisites, such 
= friction-couplings, swivelling-bearings, pulleys, 


Messrs. R. G. Ross and Son, of Glasgow, and 
Messrs. B. and S. Massey, of Openshaw, show steam 
hammers with their respective particular types of 
valve gears. The former show in addition some 
rather special pneumatic tools and also a reduction 
gearing to break down the speed for motor driving. 

Several nice little machines, without any special 
— so far as we could see, are shown by the 

arron Company, Stirlingshire. Three-treadle 
lathes may also be found exhibited by Mr. Henry 
Milnes, of Bradford, away in the far eastern corner 
of the Machinery Hall. These are such as would 
be suitable for a small repair shop where power is 
unavailable. 

We now come to the importers of machinery, 
which as is usual in these Exhibitions are pretty 
much to the fore. Several well-known firms have 
large stands, more or less packed with machinery of 
foreign manufacture. 

A large number of machines are crowded into 
the space occupied by Messrs. Selig, Sonnenthal, 
and Co., and many of them may be seen in opera- 
tion. Two of these have already been referred to. 
There is a so-called ‘‘ standard” horizontal boring 
machine, in which are embodied two new features. 
The back-gear on the headstock is arranged in the 
interior of the speed cone, and the feed-gear is a 
combination of Lang’s gear and a swinging frame, 
each of them having three speeds, which, combined 
together, give nine changes of feed. 

he various other machines on the stand include 
several Kemp-Smith milling machines, Lodge and 
on oad lathes, a vertical and horizontal slab miller 
by Beaman and Smith, of Providence, a number of 
drilling machines, grinders, and a Gould and Eber- 
hardt gear-cutter. This firm have also a number 
of machines on show in a special building in the 
portion of the grounds which has been dubbed 
‘*Machinery Street.” 

Several machines of new design may be seen on 
Messrs. C. W. Burton, Griffiths, and Co.’s stand.' 
Two may be specially mentioned, these being 
the first of this design brought into this country : 
an automatic nut-tapper and an automatic bolt- 
threader, each of which appear to have been 
christened ‘‘ Acme.” The tapper has four vertical 
spindles carrying the taps so that it operates on 
four nuts at once. These are fed down slides from 
a hopper above, until they come into position for 
the tap. The most important matter to be con- 
sidered in a machine of this kind is the means to be 
employed to prevent the breaking of the taps; safety 
devices are necessarily introduced, and it is chiefly in 
these that this machine is considered to be special. 
The bolt-threader is built upon similar lines to the 
tapper, but differs therefrom by having only two 
spindles, and also in the hopper arrangements. 

A “Garvin” universal milling machine may be 
seen on this stand, and it will be found to have 
several interesting devices embodied in its mecha- 
nism. A steam-hammer with a single standard will 
be seen to have a somewhat unusual arrangement as 
the anvil and the top are placed askew, the object 
being to allow a lengthy piece of work to be 
hammered on either the long or narrow way of the 
anvil as may be desired. The guides of this ham- 
mer are not flat, but arranged as several parallel V 


grooves. 
A Gisholt turret lathe is there, but we did not 
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see anything new in its details. There are quite a 
large number of other machines, including ring 
and turning mills, planer, shapers, a four-spindle 
semi-automatic lathe, a Brockie automatic triple- 
action chucking machine, and various other lathes 
and grinding machines. An hour or two may well 
be spent at this stand, —- into the merits of 
the various machines, most of which are in motion. 

Messrs. Buck and Hickman have also a large 
number of excellent machines on view ; a number 
made by Messrs. Brown and Sharpe occupy a large 
portion of the stand. An improvement in this 
firm’s automatic gear-cutting machine should not 
be overlooked. It consists of a modification in the 
indexing mechanism to modify the injurious effects 
of inertia, the modification introduced providing 
for aslow start and stop to the motion. 

Several of Messrs. Bratt and Whitney’s auto- 
matic screw machines may be seen at work, two of 
them being tooled to machine whirls for cotton 
machinery, which are fed to them by a hopper 
arrangement, A third machine is set up to make 
bolts. Many other machines will also be seen in- 
cluded in this exhibit, together with a very full 
line of milling cutters, twist drills, emery wheels, 
and other tools. 

Messrs. R. Melhuish, Sons, and Co. have a large 
enough display of engineers’ small tools arranged 
in glass cases to stock a small warehouse, and 
they have also a few small machines to be seen. 
As the visitor leaves Machinery Hall, he will 
probably notice a number of small drilling ma- 
chines, directly driven by small electromotors 
arranged upon the Electrical Company’s stand. 

Getting across to Machinery-street, we find that 
in addition to the demonstration kiosks for pneu- 
matic machinery and Messrs. Selig, Sonnenthal, 
and Co.’s building, there is a large pavilion which 
has been erected by Messrs. Charles Churchill 
and Co. to contain something like 30 machines 
and their driving mechanism. 

An interesting discussion took place at the 
Institution of Mechanical Engineers, a short while 
ago, on the utility of roller stock-feed mecha- 
nisms as applied to the heavier kinds of turret 
lathes, and one of the arguments strongly urged 
against the mechanism was, that it could not 
feed the stock forward unless the machine was 
running. Immediately on entering Messrs. 
Churchill’s pavilion we observed a turret-lathe 
by Messrs. Warner and Swasey, which has a roller- 
feed that is capable of advancing the stock when 
the machine is either in motion or at rest. This 
is a practical argument against the critics of the 
mechanism. 

There is an interesting machine for automatic- 
ally milling worms of any pitch with single, double, 
or quadruple threads either right or left-handed. 
The machine is worth close examination, and we 
may describe it in greater detail in the future. 

Another new machine which has not hitherto 
been shown is a Newton key-seat milling machine. 
It has two milling cutters, one of them upon a 
horizontal spindle, to first cut the groove, and the 
other upon a vertical spindle to finish out the ends 
of the groove already cut. Thus, the key seat can 
be finished, without drilling, at one setting. In 
the arrangement of the machine the details are 
worked out so that no time is lost in setting it 
to its work. 

There is an interesting arrangement of feed 
gear on the Cincinnati milling machines, one of 
which is running. There are quite a number of 
other machines that will claim the attention of the 
visitor for some time. 

A little a up Machinery-street a small 
building will be found containing four of the Bul- 
lard Machine Company’s well-known boring and 
turning mills. Engineers who may be interested 
in this class of machine will find a ten minutes’ 
chat with Mr. Bullard a pleasant diversion. Messrs. 
Ludw. Loewe, the European agents for the Bullard 
Company, are displaying some of their fine tools 
and gauges in the same building. 

It is somewhat instructive, when walking around 
the machinery section, to observe the various 
artifices of the different exhibitors to arrange their 
overhead gear. About the simplest arrangement 
is that used by Messrs. Thomas Shanks and Oo. 
There are cast-iron columns with a run of shafting 
bracketed along one side and bound together over- 
head with rolled steel joists. Attached to the 
lower flange of the latter, by the aid of simple 
clips, are a pair of short beams for each counter- 
shaft. These little beams carry the bearing for 





the countershaft at one end, and the other is 
provided with a half-brass that rests against the 
main shaft. The construction might with advan- 
tage be adopted in many engineering workshops, 
as there are various good points about it. We shall 
probably insert an illustration of this in a subse- 
quent number of ENGINEERING. 

One stand has its overhead gear entirely built up 
with piping, while on other stands we see a combi- 
nation of timber and iron bars or tubes. Messrs. 
Alfred Herbert’s is very sensibly arranged; but 
others have been put up without any pretence at 
design or regard for the quantity of timber used. 


(Zo be continued.) 





NOTES. 
Execrric Licutine at 200 Votrts. 

Arter a public inquiry at the Westminster Town 
Hall, the Board of Trade has decided to make 
certain alterations in the conditions under which 
the pressure of an electric supply can be raised 
from 100 to 200 or 240 volts. Hitherto this could 
only be done with the consent of the consumer, and 
it was found that generally only a very small pro- 

ortion of the consumers withheld their consent. 
ut there were, however, a few who refused to 
allow the alteration, and special arrangements 
had to be made to supply these at the old 
pressure, when the general body was transferred 
to the new pressure. The advantages to the under- 
taker, and to the community, of doubling the 
pressure, particularly with the direct-current _ 
tem, are so great that it was felt to be intolerable 
that a small minority of customers should be 
allowed to stand in the way, and entail needless 
difficulty and expense. The Board of Trade have, 
therefore, decided that they will take away the 
consumer’s veto in cases in which they deem it to 
be exercised without sufficient reason, and will 
ive the undertakers power to make the ry 
They, however, safeguard the general public by 
requiring the supply to be given under conditions 
imposed by the local authority, and also by imposing 
on the undertaker ‘‘ the reasonable cost of, or inci- 
dental to, the change (including compensation for 
any loss or damage incurred in consequence of the 
change).” In some cases the cost will be con- 
siderable, as it is not always possible to make it 
without interfering with the decoration of rooms. 
A canny householder might get his house papered 
and painted throughout at the expense of the 
undertaker on the strength of this clause, and also 
et a lump sum in addition for the inconvenience 
e would suffer. 


Tue STANDARDISATION OF Bricks, 


A conference of engineers, architects, and brick- 
makers was held at the Agricultural Hall last 
Friday to consider if it was possible to arrive at 
some agreement as to a stan size for bricks. 
In the North of England and in Scotland bricks 
are much larger than in the southern counties, 
being sometimes as much as 3} in. thick. In the 
Midlands, makers have to provide bricks to suit 
both northern and southern requirements. Apart 
from these large differences there are minor ones in 
the bricks of different makers in the same district, 
and, a8 @ CO uence, it is often inconvenient to 
use bricks from different fields in the same work. 
As the result of a careful examination into the 
matter, a committee of the Royal Institution of 
British Architects and of the Institution of Civil 
Engineers have recommended that the standard 
should be such that eight laid end to end, frog 
upwards, should measure 72 in., and if laid side 
by side should measure 35 in. As to thickness, 
eight bricks, piled alternately frog to frog and 
back to back, should measure 214 in. From the 
attitude of the brickmakers at the conference, it 
is to be feared that architects and engineers 
are likely to receive little assistance from makers, 
but if the former are firm there is little doubt that 
the makers must give way. Apparently, the maker 
wishes to supply hard burnt bricks and mild burnt 
ones from the same mould and the same clamp, and 
it was claimed that under these conditions the 
length of a brick might vary as much as gin. We 
learn, however, from another brickmaker that hard 
burnt bricks from the same kiln and the same mould 
will not vary more than ,, in. to }in.; whilst a 
third brickmaker stated that with the semi- 
dry process there was practically no difficulty 
in working to any desired standard. Hence, if 
the engineers and architects fix such a standard, 





we have little doubt that brickmakers will, in one 
way or another, manage to comply with it, within 
reasonable limits of toleration. - As the 
dimensions suggested, it was stated at the meet- 
ing that these were based on a measurement of a very 
large number of stock bricks by different makers. 
A smaller brick would have been preferred by the 
committee, save for the fear that the union brick- 
layer would do even less walling per day than at 
present. A practical bricklayer, however, cautioned 
the meeting against the adoption of too large a 
brick, pointing out that in America, where laying 
is done much more rapidly than anywhere else, a 
small brick is in use. 


ALuMIniuoM THERMIT. 


On Wednesday Dr. Hans Goldschmidt, of Essen, 
gave, at 29a, Gillingham-street, Westminster, a 
very successful demonstration of welding by means 
of his aluminium thermit before a large audience 
of leading engineers, metallurgists, and chemists. 
The process has repeatedly been mentioned in our 
columns, and was described on pages 386 and 450 
of our last volume. A mixture of powdered 
aluminium and iron oxide constitutes the thermit, 
which is kept in soldered boxes, and can be 
bought at the rate of less than Ils. per 
pound. This mixture is perfectly harmless, and 
molten iron may be poured into it without 
starting any reaction. If, however, a primer, 
consisting of wdered aluminum and some 
peroxide, is applied, the reduction commences at 
once. This was the first experiment. A little of 
the ignition powder is dropped into a crucible and 
ighted with a common fusee. It flares up, and 
when thermit is gradually added, the whole mass 
begins to boil. A minute, or less, later, the 
fused alumina which floats on the top may be 

ured off, and the molten iron then made to 
ollow. To show the intense heat, a bottomless 
crucible was placed on the top of an iron plate 
4 in. or more in thickness. The reduced iron bored 
a hole through the plate so quickly that the plate 
could be handed round before the heat had spread 
to the edge. Then two tubes, 2 in. in diameter, 
were welded together endways, a box of sheet iron 
being wre fitted round the joint, and another 
bo ked with sand, outside this. In this 
case the heat alone acts, the reduced iron is not 
wanted really. Therefore, some of the alumina is 
poured out first and directed against the tubes, 
surrounding them with a protective layer of 
this oxide. After a minute the bolts which 
clamp the tubes together are tightened by, per- 
haps, } in.; a minute or two later the hes 
frames are knocked off, and the iron and alu- 
mina also come off neatly without the slightest 
trouble. A beautiful weld results. An experi- 
ment with a larger tube was equally. successful. 
Then two heavy tram rails were welded together. 
Boxes packed with sand had been placed about 
them, and the rails were held in position by two 
bolts, one on each side. Above the joint stood a 
crucible, taking about 25 lb. of thermit and 
closed below by a thin plate of iron. In this in- 
stance, a little ignition powder was simply sprinkled 
on the top of the thermit and lighted in the usual 
fashion by means of afusee. The mass soon burned 
its way through the under plate, and a minute or so 
afterwards the bolts could be tightened. That prac- 
tically finishes the weld. As no fishplate nor drilling 
is required, the Allgemeine Thermit Gesellschaft, 
of Essen, can weld rails on the terms usually 
= for maki a good joint. The process 
as been adopted in a good many towns, and has 
given great satisfaction. Some fine specimens of 
work done by aluminium thermit were exhibited, 
among them a welding of cast iron and steel, and 
many test bars, none of which had in the testing 
machine ever given way at the joint. The aluminium 
applied is the commercial aluminium of American 
and other works, of 98 per cent. and more. The 
powdering and mixing, the manufacture of the 
partly magnesia-lined crucibles and box frames 
are all done at the Essen Works. The alumina 
which results as a by-product is an excep- 
tionally pure corundum, which is sold to emery 
works, essrs. F'ox, Thicknesse, and Hull, of 32, 
Victoria-street, S.W., are representing Dr. Gold- 
schmidt in the United Kingdom, 





AmericAN Locomotives Yor Inpia.—The Pittsburg 
Locomotive Works of Allegheny, Pennsylvania, are 
building 20 locomotives of the consolidated type for 
shipment to India. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 17. 

THERE is a sharp struggle under way for sion 
of ore deposits. Nearly 70 per cent. of the Lake 
Superior deposits are now held by the United States 
Steel Corporation, which is prosecuting its search and 
purchase of ore lands into Canada. It is buying and 
closing options as fast as possible. The corporation 
has paid 500,000 dols. for ore lands in Canada. They 
have the fleets of all the companies entering their com- 
bination, numbering 118 boats, with a capacity for 
moving 10,000,000 tons of ore during the season. A 
strike started near Pittsburg because of the discharge 
of seven union men. The chief of the amalgamated 
union threatens to tie up every plant in the combina- 
tion unless the men are reinstated. The workers’ 
association are in a fighting mood. There is quite a 
stir among the independent steel concerns, such as the 
Pennsylvania, Cambria, Bethlehem, and Lackawanna 
steel plants ; one report is that they will form a counter 
combination, but the probabilities are against it. 

The copper interests are entering a combination and 
will represent 46 per cent. of the output, exclusive of 
the Clark and Rockefeller interests. The mines have 
increased their production very little for three years. 
The production last year is estimated at 600,000,000 lb., 
or half the world’s output. The net earnings of the 
Amalgamated Copper Company for the past fiscal 
year were 12,953,219 dols. They are as follow: 
Anaconda, Boston and Montana, Butte and Boston, 
Colorado Smelting and Mining Company, and the 
Parrot. 

The latest talked-of railroad combination is of all 
the railroads of Mexico. Stocks have consequently 
advanced under heavy European buying. 

Zinc ores have advanced to 28.50 es: per ton at 
Joplin, Mo., and will probably go to 30 dols. The 
Jarge armour-plate plant 13 miles south of Phila- 
delphia will begin preliminary operations this autumn. 
The Standard Oil Company has agreed to pay 5,000,000 
dols. for a remarkable process by which petroleum is 
converted into a gas that produces intense heat and 
light at a very small cost. The light is said to be 
stronger than the electric arc or calcium light. The 
very broad and loose statement is made that as much 
heat can be obtained from a barrel of crude oil as 
from a car-load of ccal. Nothing authoritative, how- 
ever, has appeared. 

The Standard Oil Company oe to go into 
California and monopolise the purchase and sale of 
oil of that State, making a fixed price to producers 
at important centres. The statement just appears in 
Government statistics that of the production of 
42,234,664 barrels of refined petroleum produced in 
1899, 16,666,809 barrels were exported. Pretty’s 
Island, on the Delaware River, opposite this city, bas 
been sold to a New York syndicate credited with re- 
presenting English capitalists for 600,000 dols. on 
which 315,000 dols. has been paid. It is to be the 
site of a large shipbuilding plant. 

The volume of business, as measured by Clearing 
House returns is from one-third to one-half larger 
each week than same time last year. Prices are strong, 
and there are no indications of weakness in any 
directions. 

PHILADELPHIA, April 24. 


The United States Steel Corporation figures out it 
has enough business on its books to keep allits mills 
busy for the rest of the year. The concern is negotiat- 
ing for the purchase of the products of the Sharon 
Steel Company, one of the largest independent plants 
in the country. The annual capacity of the combined 
plant, with additions under way, is 1,100,000 tons. 
The tin-plate production has been sold to the United 
States Corporation for five years, and amounts to 
1,000,000 boxesannually. Thesituation inthesteel trade 
has been improved by fixing Lake ore at 4.25 dols., in- 
stead at 5.50 dols. Contracts closed to date under new 
price exceed 7,000,000tons, Less buying is noted during 
the past week. Sales of steel rails for week a little in 
excess of 100,000 tons. The position is stronger because 
of the opening up of additional heavy requirements. 
The evidence of the strained condition of capacity is 
keeping all quotations at top limits. Plate and struc- 
tural material demands are very urgent. Orders for 
seventy bridges for Cuba are to hand, and one 
hundred portable steel houses for Venezuela, weigh- 
ing 20 tons each. The various locomotive builders, 
it is understood, are endeavouring to get together 
on the basis of a community of interests, and the 
builders of stationary engines will form a combination, 
capital, 25,000,000 dols. The threatened steel workers’ 
strike has been averted by timely concessions by the 
Morgan managers. The report is not true that for 
Western steel plant the Colorado Fuel and Iron 
Company was to be merged in the Morgan Company. 
The capacity of that plant is to be quadrupled. 
Their remoteness from the Atlantic coast—upwards 
of 1800 miles—gives them control of a vast region of 
country. 

The coal producers here regard the proposed tax on 
British coal exports as favourable to a great increase 
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in export demand, especially to Mexico, West Indies, 
and South America. Our exports increased from 
1,272,000 tons in 1885, to 1,933,000 tons in 1890, 
3,871,000 tons in 1895, and 7,188,000 tons in 1900, 
against 15,276,000 tons exported by Germany in 1900, 
and 46,108,011 tons by the United Kingdom same 
year. Our outputs have increased sixfold in that 
time. Germany increased 55 per cent.; the United 
Kingdom doubled. Our — exports to Japan are 
at a home cost of 2.00 dols. per ton and 8.00 dols. 
freight. Our prices are encom one-half the price 
of Welsh coal, but high freight rates obstruct trade. 
The American coal-producing capacity will be very 
largely increased during the next few months. Develop- 
ments are in progress at so many places that it is im- 








possible to keep track of all, or even approximate the 
robable increase of mining capacity in a given time. 
ur production of coal in 1899 was 226,553,564 tons. 
Last year’s figures are not ready.. The terrific demand 
for coal for home consumption has stimulated coal 
developments over far-scattered areas, even in Alaska, 
where valuable beds will simplify aising and trans- 
rtation problems, The development of oil deposits 
for fuel purposes in Southern California and Texas is 
putting a new phase on the industrial problem. The 
present California output is not equal to the de- 
mand. It is used for fuel on railroads, and in the 
industries, and is better and cheaper than coal. The 
oil interests of that State are organising to control the 
business against speculative inter-ets, 
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INDUSTRIAL NOTES. 


Lasour questions in Parliament have not been con- 
spicuous as yet, but during last week they came 
slightly to the front in divers ways. The first to 
break ground was the Member for Merthyr Tydvil, in 
a manner and method peculiarly his own. The resolu- 
tion he got upon the ‘‘ Orders of the Day,” and moved, 
is so characteristic that it deserves to reproduced 
here. It was: ‘That, considering the increasing 
burden which the private ownership of land and capital 
is imposing upon the industrious and useful classes of 
the community; the poverty and destitution, and 
general moral and physical deterioration resulting 
from a competitive system of wealth-production which 
aims primarily at profit-making ; the alarming growth 
of trusts and syndicates, able by reason of their great 
wealth to influence governments and plunge peaceful 
nations into war to serve their interests : this House is 
of opinion that such a condition of affairs constitutes 
a menace to the well-being of the realm, and calls for 
legislation designed to remedy the same by inaugura- 
ting a Socialist Commonwealth, founded upon the 
common ownership of land and capital, production for 
the use and not for profit, and equality of opportunity 
for every citizen.” The honourable member said : 
‘*One factor in our life remains unchanged. At the 
bottom of our social scale is a mass of poverty and 
misery equal in bulk and magnitude to that which 
obtained 100 years ago.” This is preposterous, as 
every man acquainted with our industrial history 
knows. If the speaker meant that there were as many 
poor, it is but half a truth, and we know what that 
implies. The proportionate poverty is not equal to 
more than one-fourth of what it was a century ago. 


THE “ARK” LAMP. 
CONSTRUCTED BY MESSRS. JOHNSON AND PHILLIPS, CHARLTON, KENT. 
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MEssrks. JOUNSON AND Puitiirs, of Charlton, 
Kent, have recently brought out an exceedingly 
simple arc lamp, which we illustrate in the annexed 
cngraving. The special feature is that there is no 
upper carbon-holder, the carbon being slipped into 
tbe lamp, and fed down automatically from time to 
time as it is consumed. The lamp is of the enclosed 
type, the arc being inside a small glass cylinder 
which is closed practically airtight, and the waste of 
the carbons is consequently very slow, one set lasting 
about 100 hours. The arc is struck and regulated 
by a solenoid a, of which only a few convolu- 
tions are shown in the engraving. This coil sur- 
rounds a casting which at the upper end carries 
a fixed internal pole-piece b. At the lower end 
the casting is of greater diameter, and incloses a 
movable core. This core is slotted at its lower part 
to provide space for four clutch cams, which are 
pivoted at their lower ends ina loose plate. The only 
connection between the core and the cams is a pin e at 
the back of each cam. When the core is raised, these 
pins force the cams inwards, causing them to grip the 
carbon f and carry it with them. Conversely, when 
the core descends, and allows the plate which carries 
the cam to rest on the framework of the lamp, the 
grip of the cams is relaxed, and the carbons slide 
through them. The parts are shown as the lamp 
appears before the current is turned on. When the 
switch is operated the core is drawn upwards, and the 
arc is struck. As the carbons waste, the core descends 
until the carbon slides through the cams and feeds 
itself down. 

The current is fed into the upper carbon by four 
contact pieces, which are lightly pressed against it by 
gravity. Near the top of the carbon is a groove, not 
shown in the engraving, and when the contact pieces 
enter this groove they retain the carbon from descend- 
ing further, and the lamp becomes extinguished. The 
lower carbon is fixed in a holder into which current is 
led by a conductor. The glass A insulates the lower 
holder from the lamp frame. The resistance coil is 
wound on the notched ribs j, in a position in which 
the heat can be readily radiated. The lamp is exceed- 
ingly simple ; indeed, it is difficult to see how it could 
possibly be made with fewer working parts. We 
understand that it gives satisfaction to the users. 





Carg GOVERNMENT Rattways.—Mr. T. R. Price has 
been appointed assistant ea od of the Cape Govern- 
ment railways. Mr. McEwen has also been appointed 
assistant engineer-in-chief, 























SCHRAM’S WATER GAUGE. 

Scuram’s water gauge is one of those in which the 
rush of steam and water, which usually follows the 
breaking of a gauge glass, is prevented by self-acting 
valves, which immediately close both the steam and 
water passages. The arrangement is shown in the 
annexed engravings, in which Fig. 1 is a section 
through the upper part of the gauge, and Fig. 2 is a 
perspective view of the valve. When the valve is 


open, as it ordinarily is, the course of the steam is 
through the slots cut in the circumference of the 
head ; then through the four holes into the interior of 
the hollow spindle; and, finally, out at the other 


Fig1 





end. A light spring keeps the valve in this position, 
but should the glass burst, or be broken, the spring 
gives way and the valve seats itself. The acting sur- 
face is a ring on the underside of the head, and this 
takes its bearing on the flat surface opposite to it. 
The ring is made narrow so that it may cut into any 
deposit that there may be. 

After a new glass has been fitted the valve is forced 
back by the screw spindle shown, and is held back by 
the spring. Of course the valves will seat themselves 
when the glass is blown through, unless the screwed 
spindles are first advanced to hold them back. There 
are four slots in the end of each valve to allow steam 
or water to pass when the valve is against the screwed 
spindle. This water gauge, which is of Canadian 
origin, is being introduced into this country by Mr. 
J B. Esden, of 6 Beleize-avenue, London, N.W. 





The second subject before the House was the Great 
Kastern Railway Bill, on consideration of that measure 


as amended. Thesame honourable member, supported 


by the member for Derby, as in the previous discus- 
sion, objected to the provision for contributions to the 
benefit society in connection with the Great Eastern 
Railway Company. Theallegations made were serious, 
namely, to the effect that the society was insolvent, 
and that the company had not contributed to it the 
amounts promised. Thisis serious, if true. The oppo- 
sition offered to the Bill was on the ground that the 
employ¢s should not be compelled to contribute, and 
it was urged that if any left, all that they had con- 
tributed was forfeited. But it was pointed out that 
on leaving the service only 10 per cent. was retained, 
the balance being handed over to the servant. It 
was stated that the member for Derby had agreed 
to the new clause, taken from two other Acts; 
the member for Merthyr Tydvil said that he was 
not a party to any such agreement. But the member 
for Derby represents the Railway Servants’ Union, 
the member for Merthyr Tydvil does not. Some 
other members urged that clause 8 of the Bill should 
be omitted, but the representative of the company 
refused to agree, and the clause was adopted by 213 
to 138; or, rather, the amendment to strike it out 
was defeated by those numbers. 





The Lord Chief Justice (Lord Alverstone) has 
revived and reintroduced the Bill, prepared and intro- 
duced by the late Lord Russell of Killowen, for the 
prevention of corruption by means of secret commis- 
sions in commerce and trade. The matter would 
hardly come within the scope of ‘‘ Industrial Notes,” 
except for the remarks of the Lord Chief Justice in 
reintroducing the Bill. In the course of his speech he 
said: ‘**Since the Bill was last discussed, there had 
been some remarkable disclosures as to the extent to 
which secret commissions prevailed among the co- 
operative societies in the North of England ; that was 
a state of things of which the framers of the measure 
had no idea.” Few others had any idea of such a 
thing: it is altogether so repugnant to the scope and 
character of co-operative enterprise, that the ‘‘ dis- 
closures ” come as a revelation. If the working men’s 
representatives in the co-operative movement carry on 
this system, how can they dare to condemn corruption 
in commercial concerns. It was thought that the two 
systems were at variance in this respect. It is all the 
more objectionable in co-operative trade, under the 
Industrial and Provident Societies Act, because the 
State gives to these societies protection and exemption 
not given to private traders, exemption from taxation 
being one of many privileges, If corruption be proven 
in any case, that society ought to be declared as having 
forfeited the rights and privileges under the Act. The 
accusation is the severest blow ever dealt to these 
much-vaunted concerns. They ought for their own 
sake, and for the sake of the cause which presumably 
they have at heart, to make a searching inquiry into 
the allegations, and promptly wipe out the stain, if 
apy attaches to the registered societies. 





The coal tax is a fiscal question, pertaining to the 
financial requirements of the Government, as part of 
the Budget for 1901-2. But it touches industrial ques- 
tions in such a way that for once coalowners, coal 
merchants, the shipping trades, and the miners fiud 
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themselves in agreement, and are protesting against 
the impost all along the line. The protest is not 
confined to the coal districts most closely affected, 
but is vigorously supported in districts which do 
little in the way of export. In the matter of 
taxation, the Chancellor of the Exchequer has to con- 
sider many matters, from many sides, and in almost 
all cases there is a revolt, more or less pronounced, 
against any increase of fiscal burdens, or any new tax 
proposed, 





The report of the Aesociated Blacksmiths is late, but 
it covers six weeks instead of four. Trade, it says, 
still continues fairly good, but there is little room for 
congratulation in the amount of new work booked, 
especially in the shipbuilding department. Neverthe- 
less, an increasing amount is being booked, and there 
are substantial orders in the market. The report gives 
some encouraging items of intelligence as regards the 
increase of locomotives exported to India, in tendering 
for which British firms beat all other competitors out 
of the field. The report condemns the recent scheme 
of the Fairfield Company for the regulation of the 
workers’ time, which ended in a dispute, now happily 
settled. There has been a decrease in the number of 
unemployed. The question of overtime has been dealt 
with in a conciliatory spirit by the shipbuilders at 
Dundee; some matters were amicably settled, while 
some other points were reserved for further nego- 
tiation. 





In the Wolverhampton district there has been a dis- 
position to do more business in the iron and steel 
trades. Consumers and merchants seem to have come 
to the conclusion that prices have reached the lowest 
level to be expected for some time, and hence they are 
more inclined to place orders. The shipping houses, 
it is said, are offering fairly large contracts for export 
purposes, for galvanised roofing sheets, hoops, and 
railway material, for Australia, the Cape, and for 
India. The leading houses, it is stated, show more 
firmness in selling rates, and decline to give conces- 
sions in price on the quoted basis. Prices are re- 
ported to be better for common bars and other un- 
marked iron, but some business is still done at cutting 
rates. Plates and working up sheets are said to be in 
better request, and also common sheets. Steel is in 
more active inquiry. The latest reports to the Labour 
Department of the Board of Trade indicate a slight 
improvement in employment at the forges in Shrop- 
shire, otherwise they state that employment is quiet. 
As regards the various industries, engineers report 
employment as moderate ; ironfounders, boilermakers, 
bridge and girder constructors, tank and gasholder 
makers report trade as good; malleable ironworkers 
at Walsall as fair. At Coalbrookdale and Madeley 
work has fallen off in the foundry department, but 
other branches are fairly well employed. Employ- 
ment has improved in the electrical branches, and 
with cycle and motor makers. In the hardware in- 
dustries there are variations. In 13 union branches 
employment is reported to be good ; in 19 branches as 
moderate ; quiet in 10 branches; with 1, the anchor 
smiths at Cradley Heath, there has been continuous 
improvement. he tube trade is still depressed, 
owing to the long-continued dispute. The position, 
all things considered, is not altogether unfavourable. 
The larger industries, for the most part, are fairly 
well employed ; the lesser industries in some instances 
are quiet; but only in the tube trade are things bad 
or depressed. Other industries are in much the same 
condition—good, moderate, fair, to slack. 


In the Birmingham district the complaint is that 
there is little, if any, change of importance to be 
noted in the iron and steel trades. A few good orders, 
it is stated, have been booked, but generally business 
has been slack. Buyers still hold Souk in the hope 
of further concessions, but in this apparently they are 
doomed to disappointment, for makers of marked 
bars are even more firm in adhering to their quota- 
tions. There has been more activity in the galvanis- 
ing branches, and also in respect of hoops and sheets. 
The steel trade continues quiet. There has been a 
slightly better demand for pig iron. Generally there 
is a lack of tone, as though there was a want of con- 
fidence as to the lowest point at which prices would 
touch ere a reaction. he returns to the Labour 
Department of the Board of Trade show that the 
general condition of trade is by no means so good as 
it was. In branches of trade unions with 20,974 
members, 1013, or 4.8 per cent., were returned as un- 
employed, which proportion has continued for over two 
mouths. In the 12 union branches of engineering re- 
porting, 11 describe employment as moderate, one as 
good ; toolmakers and patternmakers as moderate ; 
smiths and strikers as good; and ironfounders as 
bad. Electrical engineers continue busy; the cycle 
industry has on oved, the motor section is moderately 
well off for work. In the other iron, steel, and other 


metal-using industries, the positions vary. Employ- 
ment is fair in the brass trades; good with metal 
rollers; moderate with brass and copper wire and 





tube drawers; but bad with bedstead tube drawers ; 
fenders and fire- brass makers. At Dudley the 
fendermakers are slack. In other metal trades some 
six or seven report employment as good ; eight others 
as moderate; three or four as quiet ; one—bedstead- 
makers—as bad. At West Bromwich employment is 
mostly busy to fair, two branches quiet. At Redditch 
employment is regarded as moderate. In the more 
valuable metals, employment is from fair to quiet, in 
no instance is it reported bad. Altogether the position 
is not in the least disheartening, though the outlook 
is not so encouraging as it might be, or as desired. 


The position of the engineering trades throughout 
Lancashire is not so satisfactory as could be desired. 
There is, it seems, a general tendency towards a 
lessening weight of new work coming forward, and a 
good deal of low cutting in prices is reported in order 
to secure orders. All branches of electrical engineer- 
ing and locomotive building are full of orders, but in 
most other departments it is said that orders are run- 
ning out much more rapidly than they are being 
replaced ; nevertheless, some of thé principal firms 
have still a sufficiency of work on hand to keep them 
going for come time, before the expiry of which it 
is 7 that new orders will be more plentiful. 
Nearly all sections of the textile machine making in- 
dustry are in a depressed condition, only some classes 
of machinery for fancy work being the exception. 
In the iron and steel trades business has been slow, 
and the prices realised, as a rule, have not been very 
remunerative. The trade union returns for the Man- 
chester and Salford district indicate an improvement. 
In branches with an aggregate of 24,040 members 
there were 1089, or 4.5 per cent., unemployed, as com- 
pared with 1321, or 5.5 per cent. in the previous 
month—a decrease of 1.0 per cent., or one-fifth of the 
total proportion. In the engineering and metal trades’ 
group all sections were reported to be from good to 
moderate, one section only as slack, and that one at 
Stockport, in the sheet trade. In the Oldham dis- 
trict the engineering trades were slack in the textile 
machine making department, moderate in other shops. 
Five other sections of allied industries report em- 
oe awe as moderate, four as slack. In the Bolton 

istrict, also at Bury, Chorley, Hindley, Radcliffe, 
and Wigan engineers are reported to be not so busy, 
and in the Blackburn district slack. In the Meree 
district most of the sections are fairly well employed. 
On the whole, the present position is not a 
able, but the prospects are not satisfactory. A fur- 
ther spurt is needed to give a healthier tone to the iron 
and steel-using trades. 





A feeling of discontent, amounting to indignation, 
has been aroused by the discharge ot six men by the 
London and North-Western Railway Company, all of 
whom it appears were witnesses in the recent libel 
case, Linaker v. the Railway Review. It will be a 
matter of regret if any further dispute arises over that 
question. 





Nearly 1000 chainmakers, mostly women, came out 
on strike in the Cradley Heath district last week, 
- angees a reduction of 10 per cent. in their list prices. 

e a in giving notice of the reduction, 
intimated their regret, but many competitors had so 
nibbled at the rates paid, that honourable employers 
were compelled to take action for their own protection. 
Many employers have, it appears, promised friendly 
assistance, and thirteen or fourteen firms have ex- 
pressed willingness to continue to pay full rates. But 
the ‘‘ cutting firms” must come into line. This is 
not the first time that employers have helped to keep 
up rates in poorly paid industries, when some have 
tried to cut prices and squeeze the difference out of 
the workers. Most of those affected in the present 
dispute are home workers, the workshop being in the 
rear of the cottage in which the worker dwells. Of 
late there has been an almost total absence of disputes 
in the chainmaking industry. 





The strike of brickmakers in the Edmonton district 
has terminated in favour of the men. The employers 
endeavoured to reduce the rate per 1000; the men re- 
sisted, and were on strike for several weeks. The em- 
ployers, seeing that the season was slipping by, gave 
in, and the men have resumed work at the old rates. 





A curious strike has taken place at Bristol of about 
200 machinists and finishers at a clothing factory, all, 
or nearly all, being women and girls. The cause of the 
dispute was the employment of an additional male 
hand at a lower scale of pay. Usually it is the other 
way about. The women won, the male hand being 


discharged. 


The Bradford joiners on strike against a reduction 
in wages have started a workshop of their own, being 
is an to — contracts and work in competition 
with the master builders, on business lines. The ex- 
periment has been tried before and failed ; but there 
is no reason why such experiments should not succeed 








if the men are true to each other, and the work they 
turn out is good and fair in price. 


The dockers’ strike at the Victoria Docks has ended 
in the men’s favour. It appears that the authorities 
changed the method of engaging the men from the 
outside at the dock gates, to the inside of the gates. 
About 1000 refused to pass inside the gates, and in 
meeting assembled resolved not to resume work until 
the new rule was withdrawn. The authorities, it is 
reported, agreed to engage hands in the old way, and 
the men resumed work. They were non-union men. 


The London telegraphists are again agitating for an 
increase of pay. They say that while the cost of 
living, rent, &c., has increased, their pay remains 
at what it was in 1881—20 years ago. They 
state that the pay of civil servants in other depart- 
ments has advanced, whilst theirs has been stationary. 
They have formally applied to the Postmaster-General 
by a memorial setting forth their claims. 











The Woolwich labourers at the Arsenal are again 
making a demand for a minimum rate of 24s. per week 
of 48 hours’ work. This means only 6d. per hour, 
the ‘‘ Dockers’ tanner” rate of pay. The time for the 
demand is not propitious, for the difficulty is to find 
money to pay the current rate of expenditure in the 
naval and military services. 





The demands of the Montceau Miners’ Union have 
been almost wholly conceded by the directors of the 
Blangy mines, the decision being sent to M. George 
Leygues, Acting Minister of theInterior. The terms and 
conditions were laid before the miners for acceptance. 


A further stoppage of work in the building trade at 
Hartlepool took place at the end of last week bya 
strike of bricklayers and plasterers’ labourers. The 
employers proposed a decrease of ld. per hour; the 
labourers struck for an advance of 4d. per hour, so the 
difference is now 14d. we hour. Several hundreds of 
men are out, which will stop building operations. 


It is proposed to federate all the trade unions in 
the United States and Canada, the membership of 
which is said to exceed two millions of men. But the 
leaders are less militant than the old leaders of the 
“* Knighthood of Labour.” 


The Political Committee of the Lower House of the 
Reichsrath of Austria, to whom the Bill for shorten- 
ing the hours of Jabour in coal mines was referred, 
have reported against granting a longer day than that 
fixed by law, ‘‘ in exceptional circumstancss,” unless 
it has the support of both parties, previously obtained. 
This was adopted, in spite of the opposition of the 
Government members on such Committee. The Miners’ 
Union is recognised in its collective capacity. 








Barrow Tramways.—An arrangement has been prac- 
tically concluded between the Barrow Town Council and 
the British Electric Traction Company for leasing the 
local tramways to the company for 28 years. So soon as 
the Town Council has approved the new terms, a com- 
plete system of electric traction will be laid down, which, 
it is expected, will be completed in 12 or 18 months. 
There will then be a service of electric trams to the 
docks, Roose, and Furness Abbey. 


CaATALOGUES.—We have received from Messrs, Isaac 
Storey and Sons, Limited, of the Empress Foundry, Man- 
chester, a sheet giving particulars of their standard 
copper expansion pipes and joints. These are all made 
from seamless copper tubes. The fi are of brazing 
metal, and are united to the pipes by the makers’ patent 
“locked” brazed joint. — A new pamphlet containing 
a description of, and testimonials concerning, Proctor’s 
shovel stoker has been issued from the Hammerton Sheet 
Iron Works, Burnley.—Messrs. S. A. Daniell, Limited, 
of the Lion Works, Birmingham, have sent us a copy of 
the sixth edition of their very elaborate and complete 
price list of stocks, dies, taps, screwing machines, and 
engineers’ sundries of a kindred character.—The British 
Westinghouse Manufacturing Company, Norfolk.street, 
London, have issued two new circulars, of which one is 
devoted to a description of the firm’s standard multipolar 
generator and motors; whilst the second deals in a similar 
way with generators and rotary converters for electro- 
lytic work. — Messrs. Ceretti and Tanfani, of Foro 

ma, 56, Milan, have issued a pamphlet in 
English, giving a pretty complete description of their 
system of aerial ropeways, of which, it seems, a large 
number have been erected in different quarters of 
the globe.—The General Electric Company, of Queen 
Victoria-street, E.C., have sent us a circular containing 
particulars of a hydrometer for pocket secondary bat- 
teries. The specific gravity beads are inclosed in a glass 
tube, one end of which is fitted with a rubber bulb and 
the other with arubber tube. By squeezing and releasing 
the bulb used can be drawn from the battery up on to the 

lass tube, where its — gravity is indicated by the 
yeads. — The British Power, ‘Traction, and Lighting 
Company, of the Hull-road Works, York, have sent us. 
an advance proof of their catalogue relating to the 
Gardner.Serpollet motor cars, of which they are the sole, 
licensees for the British Empire. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. Witu1amM H. Maw.* 
(Concluded from page 558.) 

Ir is, I think, evident that the successful mechanical 
engineer must nowadays have accurate and definite 
knowledge respecting many matters concerning which 
his predecessors were content to possess general ideas. 
We are gathering such knowledge day by day; and if 
the total so far accumulated is but small compared with 
that still to be acquired, it is P ie sufficient to give us a 
fair idea of our ignorance—and this in itself is a great 
thing gained. 

Looking back on the work done by the older mechanical 
engineers, before the days of testing machines and 
chemical and microscopic analysis, we are apt, I fear, to 
get a very false impression of the successes attained. 
These successes — to our admiration, particularly 
when we remember the means by which they were 
achieved ; but of the failures we have few or no records. 
Yet we cannot doubt that these failures were many, and 
that success was in a large number of instances only the 
outcome of experience gained by long-continued trial 
and error. Experience of this kind is most valuable— 
particularly if its results are faithfully recorded ; but it 
1s also costly, and the modern engineer endeavours to re- 
ee it by the careful use of trustworthy data. Itis only 

uring the past comparatively few years that our know- 
ledge of the strength of materials has taken anything like 
a definite form, and there is still ample scope for the en- 
largement of that knowledge. It is gratifying to know 
that, as regards one class of materials—namely, metallic 
pang lon Institution has taken a most leading position 
in the matter of research. In fact, itis not too much to 
say that the experimental work of our Alloys Research 
Committee, carried out under the able direction of Sir 
William Roberts-Austen, has added more to our exact 
knowledge of the behaviour of the components of alloys 
than any other similar work conducted during the last 
decade, either in this country or abroad. We hope soon 
to receive from this Committee a further report, which 
promises to be of great value. 

_ The study of the precise qualities of various construc- 
tive materials is certainly one of ever-increasing import- 
ance to the mechanical engineer. Called upon as he now 
is to design machinery for an endless variety of work, and 
t2 devise modes of making that machinery, he naturally 
feels more and more the want of a large choice of con- 
structive materials suitable for certain special require- 
ments. If we compare the works of Nature with the 
works of man, we cannot fail to be struck by the 
almost lavish variety of materials to be found in the 
former. We cannot, of course, command such variety, 
nor can we blend materials of widely divergent character 
in the way which Nature does ; but we can, by careful 
research, not only vastly enlarge our range of available 
materials, but can—which is quite as important—ensure 
regularity in the quality of the materials we select. 

If there be one lesson more than another which has 
been taught by the researches of the past few years, it is 
the importance of the almost infinitely little. The days 
when we could be satisfied with a crude approximate 
analysis of a metal or alloy are gone by ; and we are learn- 
ing that in this, as in all other departments of inquiry, 
thoroughness can alone give results of real value. We 
have, I am sorry to say, been slow, in this country, to 
appreciate as it deserves the work of the analytical 
chemist ; and our tardiness has cost us much, particularly 
in certain branches of industry, such as the manufacture 
of dye-stuffs, explosives, &c., but matters are now improv- 
ing, although engineers, except in a comparatively few 
cases, are far from availing themselves so freely as they 
-— of the material aid which chemists can frequently 
afford. 

Our knowledge of the effect of small differences in the 
composition of metals and alloys, and of variations in 
modes of manufacture or of treatment, has also been 
materially increased of late years by the employment of 
microscopic research. ‘To those who inaugurated and to 
those who developed—and are still developing—this line 
of inquiry, mechanical engineers owe much. The results 
which have been obtained have only been secured by an 
immense amount of concentrated effort. The whole inquiry 
is one beset with difficulties. The preparation of the 
specimens, the mode of illumination of the surfaces for 
examination under high powers, the special treatment of 
the specimens to emphasise, as it were, the differences of 
structure, the study and comparison of these differences, 
and the determination of the lessons to be drawn from 
them, have each and all demanded nob only high skill 
and ——- but an enthusiastic love of the work 
which deserves our warmest appreciation. 

I have said that these microscopical researches have 
already added much to our knowledge of the structure of 
metals and alloys, and there is every prospect that in the 
future results of even greater value may be obtained by 
their aid. Such researches most admirably supplement 
chemical analysis. The latter can give us the compo- 
nents of an alloy, or the percentages of carbon or other 
materials in a sample of steel, with all desirable accu- 
racy. But experience has taught us that, without 
changing the chemical composition of a metal, its 
behaviour under mechanical tests may be very materially 
altered by treatment in various ways; and as to what 
happens under such treatment, chemical analysis alone 
gives us little or no trustworthy information. It is here 
that microscopical research comes to our aid, and gives 
us facts in place of theories which were more or less 
guesswork. It is to the microscope that we must look 
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largely for the solution of many questions connected with 
annealing and tempering, for instance, about which our 
knowledge is at present of a very unsatisfactory kind. 
_ And here I may say a few words on a point of some 
interest, respecting which I have frequently found that 
a misunderstanding exists, and that is as to the size of 
the details of structure revealed by the microscope. 
Many of these details so much resemble in general ap- 
pearance the comparatively coarse crystalline structure 
that can be seen by the aid of very moderate magnifying 
power, that it is by no means uncommon to find a totally 
false impression existing as to the order of magnitude of 
the features revealed by microscopic analysis. To those 
who have not given special attention to such matters, 
the statement that a certain photograph shows details 
ified 200, or 500, or 1000 times really conveys very 
little real meaning. For instance, we have on several 
occasions had exhibited in this hall lantern slides show- 
ing the micro-structure of metals, the image on the screen 
covering a disc of about 10 ft. in diameter. Now, by 
no means uncommon magnification in making such slides 
is one of 200 diameters, and as the slide is in our case 
magnified about 40 times by the projecting lantern, the 
total magnification of the image, as seen on the ecreen, 
amounts to 200 x 40 = 8000 diameters. But this means 
that the diameter of the actual surface which we see 
covering the 10 ft. disc is but ;in., or about three- 
fourths of the diameter of one of the very small fine pins 
which are frequently used for attaching cheques or other 
enclosures to letters. Such a result as this, however, is 
frequently exceeded; and one very remarkable slide, 
shown by Professor Ewing on the occasion of his lecture 
on the ‘‘ Structure of Metals,” delivered at one of our 
Graduates’ meetings in January last, had been prepared 
with a magnification of 4000 diameters, enlarged on 
the screen to 160,000 diameters, In this case, therefore, 
the image covering the 10 ft. disc on the screen repre- 
sented an actual surface of which the diameter would 
be less than rss in., or about =; of the diameter of one 
of the small pins to which I have just referred. Bearing 
this fact in mind, a better idea can be obtained of the 
dimensions of the details of structure shown by the image 
exhibited. It may further bring home the meaning of 
such a magnification as this if I mention that if ——. 
160,000 times, a ‘“‘ wave” of yellow light would have a 
length of about 3§ in. 

The aid afforded to engineers by the microscope, more- 
over, is not confined to the examination of materials of 
construction. It oN us also to a knowledge of the 
special peculiarities of materials on which mechanical ap- 
pliances have to operate, as, for instance, in paper-making, 
and in the textile industries ; and it may also be advan- 
tageously used, far more frequently than it is, in studying 
the effects of wear caused by the friction of rubbing sur- 
faces. 

But microscopy is only one of the many branches of 
physical research which lends aid to the mechanical engi- 
neer. 
spectroscopy, to electricity, to chemistry, to geology, and 
to mineralogy, he is indebted in various ways, too 
numerous to consider ; while even astronomy has helped 
him indirectly by putting before him problems of construc- 
tion only capable of being solved by an accuracy of work- 
manship which would — be otherwise uncalled for. 
Thus the dividing machines constructed for the gradua- 
tion of certain astronomical instruments, constitute pro- 
bably the nearest approach to absolute perfection in ma- 
chine work which has yet been attained. For instance, 
the most recently constructed machine of the kind of which 
I am aware—namely, one made by Messrs. Warner and 
Swasey, of Cleveland, U.S. A.—is capable of automatically 
cutting the graduations of a circle with an error in 
position not exceeding one second of arc. This means 
that on a 20-in. circle the error in position of any one 

uation shall not exceed 3545) in. Now, the finest 
ine which would be of any service fcr reading purposes 
on such a circle would probably have a width equal to 
quite 10 seconds of arc; and it follows that the minute 
V-shaped cut forming this line must be so absolutely 


a with its centre line throughout its length, | P 
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at the position of this centre’ may be determined 
within the limit of error just stated by observations of 
the edges of the line, made by the aid of the reading 
micrometer and microscope. I may say that after the 
machine just mentioned had been made, it took over a 
year’s hard work to reduce the maximum error in its 
graduations from 14 to 1 second of arc. 

But astronomers also call upon mechanical engineers 
for work of a much heavier class, and work which in- 
volves the surmounting of ‘quite special difficulties. For 
instance, the mounting of such a giant telescope as that 
at the Lick Observatory, at Mount Hamilton, or that at 
the Yerkes Observatory, at Williams Bay, Wisconsin, is 
a task far beyond the powers of any ordinary instrument 
maker, and is really a piece of engineering work requir- 
ing, not only the highest mechanical skill in its design, 
but the command of exceptional workshop appliances 
for its execution. Thus, in the case of the Yerkes 
telescope, which has an aperture of 40 in., the 
weight of the whole instrument is no less than 
70 tons, while the parts which have to be put 
in motion to set the telescope on a star weigh 
22 tons; and this weight must be capable not only 
of being readily moved by the observer, but of being 
kept moving steadily at the rate necessary to coun- 
teract the rotation of the earth, and thus maintain the 
object under observation in a constant position in the field 
of view. As the conditions to be satisfied in this case 
constitute a problem which does not often come before 
mechanical engineers, I may, perhaps, be allowed to 
give a few facts which will serve to indicate the difficulties 
to be overcome. The popular idea of these large tele- 
scopes is that they afford p coral 4 magnified images of 
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celestial objects ; and there is, so far, a foundation for 
this belief in the fact that, with a large telescope, a onke 
magnifying power can be employed than on a small one ; 
and so, in the case of such objects as the moon, planets, 
nebule, or comets, exhibiting definite areas, the images 
may be larger than they could be in smaller instruments. 
But one of the chief advantages of these large telescopes 
is not the greater size of images which they are able to 
give, but their greater resclving power, or their power of 
showing details which in a small telescope would be 
entirely lost. This power is illustrated, for instance, by 
the effect when observing the fixed stars. These bodies 
are at such enormous distances from us, that even in the 
most powerful telescopes they behave as simple points of 
light, and present no area which can be increased by magni- 
fication. Ib is quite true that when a star is observed in 
a good telescope a defined disc is seen; but this—the 
spurious disc as it is called by astronomers—is a diffrac- 
tion effect ; and it follows from the wave theory of light 
that the dimensions of this disc, expressed in angular 
measures, will decrease in direct proportion to the increase 
in the diameter of the object-glass of the telescope used. 
Ina pw 5-in. telescope, the spurious disc shown by a 
star of about the seventh magnitude—or a star having a 
brightness a little less than half that of the faintest star 
which can be seen with the naked eye—will have a dia- 
meter of rather less than 1 second of arc; and it thus 
follows that to be seen as independent objects in such a 
telescope, two stars must be not less than about 1. second 
of arc apart from centre to centre. But in the Yerkes 
telescope of 40 in. diameter, the diameter of such star 
discs would be under one-eighth of a second of arc; and 
thus two such stars, which are but one-eighth of a second 
of arc apart from centre to centre, can be seen as clearly 
—— objects, and their relative positions measured. 

t has been necessary to mention these facts to 
explain the problem to be satisfied in the case of the 
mounting of the Yerkes telescope. In that telescope, 
the star images of which I have just spoken as having an 
angular measure of rather less than one-eighth of a second 
of arc, will have a linear measure at the focal plane of 
about =¢s5 in. in diameter. Now, this focal plane is 
situated at a distance of about 32 ft. from the polar axis 
on which the telescope rotates ; while the spider webs— 
or so-called ‘‘ wires”—of the micrometer used for star 
measurements will have a diameter of from about sno in. 
to doo in., or say, a mean of about scs0 in. The problem 
thus is to move this 22-ton mass with such steadiness in 
opposition to the motion of the earth, that a star 
disc zs in. in diameter can be kept threaded, as it were, 
upon a spider web soo in. in diameter, carried ab a 
radius of 32 ft. from the centre of motion. I think that 
you will agree that this is a — in mechanical en- 

ineering demanding no slight skill to solve; but it has 

en solved, and with the most satisfactory results. The 
motions are controlled electrically ; and respecting them, 
Professor Barnard, one of the chief observers with this 
telescope, some time ago wrote as follows: ‘‘ It is astonish- 
ing to see with what perfect instantaneousness the clock 
takes up the tube upon the application of the electric 
clamp in right ascension. The electric slow motions are 
controlled from the eye-end. They move the telescope 
slowly in — ascension and declination. Their motion 
is beautifully steady. So exact are they, that a star 
can be brought from the edge of a field and stopped in- 
stantaneously behind the micrometer wire.” It is satis- 
factory to know that the engineer chiefly responsible for 
the design and construction of this mounting is one of 
our own members, Mr. Ambrose Swasey. 

I have dwelt at some little length on this question 
of big telescope mounting, because it forms a good in- 
stance of the way in which mechanical engineers are 
being constantly called upon to satisfy certain special 
requirements outside the ordinary course of practice. In 
some instances, these requirements only apply to a certain 
special case ; in others, they may represent the commence- 
ment of a new industry. An instance of the latter kind 
was the demand for novel forms of machine tools for 
cyclemaking—an industry which has grown to enormous 
roportions, and which has, in turn, exercised a most 
important influence on the development of our workshop 
practice generally. 

Altogether, the mechanical engineer of the present 
day has open before him a vast and ever-widening field 
of usefulness, which will make the utmost demands upon 
his resourcefulness and skill, and afford unlimited scope 
for originality. Thus, in the first place, the mechanical 
engineer may be regarded as the chief custodian of that 
most important component of our national wealth repre- 
sented by our coal supply. It is not possible to obtain 
accurate statistics showing what proportion of the 
220,000,000 tons or so of coal, which we raised last year, 
was used in the generation of power; but there can be 
no doubt that the percentage was an exceedingly large 
one ; and itis to the last degree important that the drain 
upon our national capital, represented by the fuel so con- 
sumed, should not go on without our obtaining the best 
possible return for such an expenditure. 

It has to be borne in mind that, apart from the economy 
which may be effected bs improving the thermal efficienc 
of the motors employed, there are other ways in whic 
a more or less important saving in the national cost of 
power may be secured. A millowner does not purchase 
coal because he wants that mineral as a mineral, but be- 
cause each ton so purchased represents so many thousands 
of units of heat, which can be transformed into the 
power required to drive his mill. In other words, he 
eqpouc power in the condensed form of coal ; and if 

e could get his power at a peu rate, he would be 
uite content to allow the coal to be utilised elsewhere. 
ow, the cost of the coal to the millowner is made up chiefly 
of two items, namely, the price of the coal itself at the 
pit, and the cost of its carriage to the place where 
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it is utilised; and if the power which the coal will 
develop, and which is what the millowner requires, can 
be transmitted at a less cost than the coal itself, it is 
evident that the millowner will be a gainer. In former 
days, there was no way in which power could be econo- 
mically transmitted over long distances ; but now all this 
is changed, and the development of electric transmission 
on an enormous scale appears likely to be one of the chief 
problems with which our mechanical engineers will have 
to deal in the next decade. The problem is one having 
many features, both electrical and mechanical, which are 
yet very far from being definitely settled, and into the 
details of which it is impossible to enter on an occasion 
like the present. One of the most important, possibly, is 
the question of steam versus gas driven or internal com- 
bustion motore, which is now exciting such great atten- 
tion and interest. What the ultimate verdict will be, I 
will not venture to prophesy ; but I think that for some 
long time to come the question of which motor to adopt 
will be chiefly determined by two factors, viz, the class 
of fuel obtainable, and the market which can be secured 
for the by-products which form so important an item in 
the economy of a large gas-driven plant. There is also 
another feature connected with the working of gas motors, 
which appears likely to have an important bearing on 
their use on a large scale, apart from any question of 
electrical transmission, and that is the opportunity they 
afford for economically utilising the heating power of a 
low-class fuel at a distance from its source of supply. 
Thus it appears probable that gas made from such fuel, 
and suitable for use in internal combustion motors, may 
be distributed over wide areas at a cost which will render 
it a decidedly economical source of power. 

As regards the use of low-class fuels in large power 
stations established in the immediate neighbourhood of 
collieries, or for the manufacture of power gas for dis- 
tribution from such centres, there is one important point 
which must be borne in mind, and that is, that the rela- 
tive money values of high and low class fuels, if used at 
their place of origin, are quite different from those 
which exist if the fuels are used at a distance from such 
origin. If used in the immediate neighbourhood of the 
mine, the relative money values of different fuels will 
approximate to their relative heating values ; but if used 
under circumstances involving substantial charges for 
transport, the money value of an inferior fuel diminishes 
in a much more rapid ratio than the diminution of its 
heating power, owing to transport charges having to be 
paid on the percentage of inert material. 

We thus see that one of the effects of establishing elec- 
tric power plants, or power-gas distributing plants, at 
collieries would very probably be to enable colliery pro- 
prietors to obtain remunerative prices for low-class fuels, 
which are at present not worth extracting; and in this 
way there may be effected a material extension of our 
national fuel supply. This isa result which, on the one 
hand, would render it unsafe to base the cost of working 
power plants at collieries on the present costs of low-class 
fuel; and, on the other hand, would, probably tend to 
reduce the price of the higher classes of fuel, the demand 
for which would be lessened. 

And here, while speaking of the cost of power, I may 
remark that the engine-builders of this and other coun- 
tries are, I consider, under a deep debt of gratitude to 
electrical engineers for the improvements in steam en- 
gine construction which have taken place during the past 
few years. This is but another instance of the benefit 
to be derived from exact knowledge. Prior to the intro- 
duction of electric lighting on a large commercial scale, 
improvements in the economy of our steam engines went 
on but slowly. Really satisfactory engine tests were 
comparatively rare, and it was but seldom, except in the 
case of large pumping engines, that strict guarantees of 
performance were demanded and enforced. The extended 
use of electric lighting plant has changed all this, partl 
owing to the importance of economical motors in suc 
cases, and partly owing to the facilities afforded by the 
driving of dynamos for determining accurately the power 
developed by engines of large size. The result has been 
a marvellous reduction in the steam consumption per 
horse-power ; and it is remarkable that this has for the 
most part been effected, not by any radical change in 
engine design, but by careful attention to points of detail, 
and by securing a number of small economies. 

Another class of problems which have afforded much 
work for mechanical engineers in the recent past, and 
which promise to afford still more in the future, are those 
connected with transportation. I here use the word 
‘“‘ transportation” in its widest sense, embracing not 
merely the work of carrying passengers or materials from 
one country or one district to another, such as is effected 
by our steamships, our railways, and our tramways, but 
also the transference of materials and products, in ware- 
houses or factories. In this world very few natural pro- 
ducts are to be found in the place where they are used, 
and the cost of every manufactured article is largely made 
up of the cost of Haver weg +g from their place of origin, 
and subsequently handling in the course of manufacture, 
the component parts of which such an article consists. 
It has often been said that the existence or non-existence 
in an engineer’s shop of really efficient lifting appliances 
will alone suffice to make all the difference between profit 
and loss; and the same is undoubtedly true of many other 
establishments. 

At our chief shipping ports, on many of our railways, 
at gas works, collieries, and iron works, a vast amount 
has been done to lessen the cost of yy | materials, 
by the adoption of mechanical devices for lifting and 
effecting internal transport; but there is still an enormous 
quantity of such work performed by manual labour, and 
an engineer who will give proper attention to such matters 
will find endless scope for his ingenuity in devising ap- 
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‘*Transportation Appliances,” moreover, must be in- 
cluded motor cars for passengers and freight, the con- 
struction of which is an industry as yet in its infancy 
and presenting a vast array of unsolved problems, but 
destined, I believe, in the fature to attain most important 
proportions, 

A third class of problems demanding special attention 
is that connected with workshop practice as affected b 
machine-tool construction. This is a matter about whic 
I have already had something to say, and I only refer 
to it again now to emphasise its importance, and to point 
out the openings it affords for development. Engineers 
have for a long period been in the habit of devising and 
constructing machinery for the manufacture in large 
quantities of articles and products of most varied kinds, 
such manufactures involving the sequence of a carefully- 
considered series of more or less automatic operations. 
The application of a similar system of manufacture to 
their own outputs is, however, a matter of compara- 
tively recent growth, and in the bulk of our engineering 
works its adoption is still in a more or less elementary 
condition. 

It has been of late frequently stated—and with much 
truth—that, as regards certain points of workshop prac 
tice, our friends in the United States are in advance of 
the mechanical engineers of this country ; and it has been 
strongly urged that we should adopt American methods 
here. Such advice is very well in its way ; but those who 
offer it fail, perhaps, to realise that its acceptance in a 
literal sense would, at best, but place us on the level of 
those we imitated. What is really wanted, if we are to 
maintain our national supremacy as mechanical engineers, 
is something more than this. Let us, by all means, study 
most carefully, not only American methods, but those of 
Germany, Switzerland, or any other country which is 
advancing in mechanical engineering work; and then, 
aided by such acquired knowledge combined with our 
own long and varied experience, let us do our best to 
evolve still more improved methods of working, and— 
what is equally important—let us not hesitate to abandon 
methods which, however well they may have answered in 
their time, are now out of date. It cannot be too often 
repeated that he who copies is always behind him who 
originates, and it is the first in the race who wins. 

The time has long passed when the manufacturers of 
any one nationality could afford to rest on their laurels 
won in commercial competition. Nowadays, there is no 
standing still, and a nation must progress or fall back. If 
it desires to progress, it must work at least as hard as 
those who are opposed to it; and, above all, it must keep 
itself fully informed of all its contemporaries are doing. 
No policy is so fatal as that which leads a competitor to 
underrate or ignore the good points in the practice of 
those with whom he has to compete. 

Beyond the three groups of problems to which I have 
directed special attention, there are many others of almost 
equal importance. Success in war, nowadays, is largely 
a question of mechanical engineering ; and improvements 
in our armaments, in our modes of transport in the field, 
in our methods of rapidly constructing and equipping 
military railways or repairing existing lines pHa by 
the enemy, present an almost endless variety of problems. 
Moreover, in the arts of peace, generally, as I pointed out 
in the early part of this address, the mechanical engineer 
is taking a position of ever-increasing importance, and 
without his aid our commerce and our manufactures 
would practically cease to exist. But while this is so, 
and while the openings for work are so numerous, it must 
be borne in mind that, under existing conditions, the 
mechanical engineer can only hope to obtain prominent 
success by devoting himself to some particular branch of 
his profession, and bringing to bear upon that branch not 
only all his energies, but all the knowledge which he can 
command. 

Let us now, in conclusion, consider briefly how these 
facts bear upon the future of this Institution—an Insti- 
tution whose prosperity we all have at heart. The first 
deduction to be drawn is, it appears to me, this: that 
great a3 bas been the progreis which our Institution has 
made, and valuable as has been the work which it has 
done in the past, yet that this progress and this work are 
as nothing compared to the results which we should 
attain in the future. The number of our members has 
grown most substantially during the past few years, and 
there is every sign of additions going on at an increasing 
rate ; but the number as yet on our roll represents but a 
tithe of those eligible for our various peo in this 
country alone—and we have no desire to limit our mem- 
bership to this country. With increased membership 
will come not only a greater diversity of interests, but a 
more thorough representation of the numerous branches 
of mechanical engineering; and to fully satisfy the 
requirements of these various branches, there will be 
necessitated not only more frequent meetings and more 
numerous gee. but also, most probably, an increased 
amount of specialisation or organisation of sectional 
work. Work of this kind has already been carried out to 
a considerable extent by our various Research Committees, 
and most important results have accrued ; but the system 
is susceptible of very great extension in many ways, and 
it appears to me to afford valuable facilities for securing 
the co-operation of a large number of our members in the 
work of our Institution. 

The co-operation to which I have just alluded I regard 
asa matter of the utmost importance. In order that an 
Institution such as ours may attain its full measure of 
influence, it must not only command the respect but must 
excite the interest of every one connected with it. The 
Council and the staff of such an Institution may work 
their hardest; but unless they gain the full confidence 
and a assistance of those they represent, their 
success will be of a very minor kind. What is required 
is that every one on our roll—be he member, ass ciate 





member, associate or 
tution is one to whic 


Pa feel that our Insti- 
he is proud to belong, and which 
deserves his best efforts to promote its growth and pro- 
sperity. Such a feeling cau only be secured by the 


governing body being in perfect touch with those they 
represent ; and it is to the cordial relations between our 
Council and the members which have existed in the past 
that we must primarily attribute tte progress we have 
made. Let us hope that in the future these relations 
may be even more cordial and intimate, and our progress 
greater still. 





THE PROPORTIONS OF CYLINDERS FOR 
MULTIPLE EXPANSION ENGINES.* 
By Mr. Atrrep Hanssen. Assoc. M.Inst.C E., 
M.C.M 


In designing multiple expansion engines, engineers rot 
only seek to secure the highest possible economy of steam, 
but also that the power of the engine shall be equally 
distributed between the various steam cylinders. This 
latter consideration is more especially of importance in 
engines where each cylinder works a separate crank and 
where the load is constant. Steam economy depends 
upon a number of factors, and, where other conditions 
are unfavourable, the correct design cf the cylinders and 
valve-gear cannot make an engine economical. 

The author has on several occasions tested engines where 
the cylinders and valve-gears were well designed, and 
where, nevertheless, the steam consumption was much 
higher than expected, The chief cause of this is the 
presence of water in the cylinder during steam admission 
and exhaust. This may be due to three causes : 

1, Priming cf the boilers. 

2. Radiation of heat from the steam-heated surfaces of 
the pipes and cylinders. 

3. Defective drainage of the steam cylinders. 

The first of these causes does not often occur with well- 
designed boilers, and is outside the scope of this paper. 
The second cause is far more common than is generally 
expected, owing, no doubt, chiefly to ignorance of the 
great loss of heat caused by radiation. At the Flens- 
burg Waterworks the author was, from 1881 to 1882, in 
charge of a pair of horizontal condensing pumping- 
engines of 25 indicated horse-power, with automatic ex- 
pansion gear. These engines had their heating surfaces 
covered with 1 in. of Leroy’s composition, and the steam 
cylinders, in addition, lagged with wood lagging ; but, 
when tested for economy after six months’ working, they 
used 67.32 lb. of steam per indicated horse-power per 
hour. A number of experiments were made in order to 
reduce this steam consumption, but the only real remedy 
found was to increase the thickness of insulating materia). 
This was done cheaply by utilising a large quantity of 
hemp yarn left from the pipe laying ; and one of the 
stokers (a former sailor) wound it neatly round all pipes 
till it was flush with the flanges, and platted thick mats 
to tie round the flanges. All steam-heated surfaces were 
thus covered with about 3 in. of insulating material, and 
the steam consumption was reduced to 34.6 lb. of steam 
per indicated horse-power per hour, or nearly 49 per 
cent. 

In a paper read before the American Society of Mechani- 
cal Engineers, by Mr. John A. Laird, on a test of twa 
10,000,000 gallon pumping-engines, which worked with 
11.65 Ib. of feed-water per indicated horse-power per 
hour, it is stated that all steam-heated surfaces were 
covered with 2 in. of magnesia and 2 in. of hair felt. The 
engines at the generating station of the Central London 
Railway are built by the same firm that supplied the 
above-mentioned pumping engines (the K. P. Allis Com- 
pany), and the author was much struck by seeing each 
steam cylinder embedded in a large square box filled with 
silicate cotton, so that the cylinders are surrounded with 
nearly a foot thickness of non-conducting material. The 
author has no doubt that the high economy of these 
engines is, to a great extent, due to their perfect heat 
insulation. 

With regard to cylinder drainage, it has been pointed 
out by Professor ag 4 that steam of 100 lb. per equare 
inch, condensed in the steam cylinder and drained off 
before it has time to re-evaporate, will impart 1054 ther- 
mal units per lb. of steam to the cylinder walls; but if 
this water is re-evaporated during the exhaust stroke ab 
a temperature of 142 deg. Fahr., only 60 thermal units will 
be imparted to the cylinder walls. Water of 300 deg. Fahr. 
is rapidly changed into steam when the pressure is re- 
moved and a partial vacuum is substituted. Mr. Willaps 
stated, in reply to the discussion on non-condensing steam. 
engine trials, that he found the initial condensation 
greatly reduced when the top cover of the pistons in his 
engine was hollowed, so that the water could drain readily 
to the central valve opening during exhaust. 

If dry steam is expanded without gaining or losing heat 
from the cylinder walls, the maximum amouns of work 
can be obtained with the least expenditure of heat. The 
volume of steam in this case does not, as in isothermal’ 
expansion, increase inversely as the pressure, but it ir- 
creases very nearly inversely as the 0.88th power of the 
pressure. If the steam is superheated, it behaves more 
nearly as a perfect gas, and expands nearly inverely as. 
the 0.75th power of the pressure. If sufficient heat to 
prevent liquefaction is imparted to the steam during ex- 
pansion, it follows very nearly a hyperbolic curve, ex- 
panding inversely as the 0.94th power of the pressure. 
These three expansion curves are shown on Fig. 4, where 
the initial temperature of the superheated steam is taken, 
so high that it will remain superheated to the point of* 
release. If steam could he used at this temperature, a 





* A paper read before the Civil and Mechanical Engi- 
reers’ Society, April 4, 1901, 
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very high thermal efficiency could be obtained from the 
steam engine; but, unfortunately, there are practical 
reasons for limiting the initial temperature in the steam 
cylinder to 200 to 300 deg. Fahr. above the temperature of 
saturation. 
fully superheated steam. As it rises to 1215.3 deg. Fahr. 
for a pressure of 300 lb. perequare inch, we must at once 
admit that, although gas engines work with temperatures 
of 3000 deg. Fahr., steam engines cannot at present be 
worked with more than 700 deg. Fahr., and even this tem- 
perature requires 8 


cylinders. 


In large engines with high piston speed it is compara- | 


tively easy to get a near approximation to the adiabatic 
expansion curve both for saturated and superheated steam, 
but the greatest care is needed for smaller size engines, as 





Fig. 2 shows the temperature required for | 


ial precautions to avoid overheating 
and distortion of the polished surfaces of the valves and | 





The mean pressure of steam gy peared to these 
ratios of expansion is shown on Fig. 3 for saturated and 
for fully superheated steam. The theoretical mean pres- 
sure ~m for the whole range of expansion is given by the 
exponential formula 


N = Pa ) 7 


Pr 
for superheated steam. The formule relating to super- 
heated steam are based upon the important communica- 





tion by Professor Zeuner to the Association of German k 
Engineers in 1866, those relating to saturated steam are, nae ee [1 - (= elt Pr—- Pe} 
according to the investigations of the well-known Pro- c= to pa] k 
fessor Réntgen, of X-ray fame. Cy ; F 
0.8 where k = ~’. = ratio of specific heat at constant pres- 


88 j 
a (2: ) where pa is the pressure of | ’v 
| 
; 28 er | Sure to that at constant volume; N = number of expan- 
steam during admission, and py the pressure at release, sions; pa, pr, pe = the absolute pressures in pounds per 
corresponds very closely with the more exact but some- | square inch at admission, release, and exhaust respec- 
what complex formula used by Mr. Willans in his paper | tively. & for superheated steam is taken at 1.333, and for 
on ‘‘Steam Engine Trials” (Min. Proc. Inst. C.E., vol. | saturated steam at 1.136. To calculate pm for partly 
exiv., Session 1892-93, Part IV.) : | superheated steam is a somewhat difficult problem, as the 








4. ADIABATIC EXPANSION OF STEAM. 
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fig .4&. TEMPERATURE OF STEAM. 
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Fig. 3. THEORETICAL MEAN PRESSURE OF STEAM. Fig. 4. EXPANSION OF ONE POUND OF STEAM. 
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150 lb. per square inch, and coal at 1/. per ton, each 
square foot of uncovered steam-heated surface causes a 
loss of 93. 6d. per year. If, therefore, a steam user spends 
93. Gd. per square foot in thoroughly covering every por- 
tion of steam-heated surface, he has made an investment 
that brings him an interest of 100 per cent. per annum ; 
or, in other words, he will save the cost of the insulatin 
material in a single year. Thesame statement holds g 

for the best possible arrangements for draining water 
from the pipes and cylinders of the engine. 

Having, therefore, decided to get adiabatic expansion, 
the next question is how many expansions can be used 
for any pressure. The author has prepared Fig. 1, 
showing the number of expansions 

0.88 


se) 


N 


for saturated steam, and 





Ly 
(3) steam of any other temperature Tas finds the initial 
where volume from Zeuner’s formula 

k-l 


T, is the absolute temperature of steam available. a —gQe=t 
Tz is the oe temperature of the steam at the | pre dt~S The 
termination of expansion. , ; Mae e 
V2 is the volume in cubic feet of 1 Ib. of steam at T;. |. The formula is fully explained by A. J. Du Bois in his 
V; is the volume in cubic feet of 1 1b. of steam at T;. | translation of Rontgen's Principles of Thermody- 
Ly is the latent heat of 1 1b. of steam at T, (170 deg. namics.” second edition, page 526. 
ahr.). For English measures and temperatures when 
L, is the latent heat of 1 lb. of steam at T). | p = pressure of steam per square foot. 
For this paper the pressure pa at release is taken at 6 1b. | v = volume of 1 Ib. of steam at the pressure p. 
r square inch absolute ; »- the pressure during exhaust | k 333. 
is taken as 2 lb. per square inch absolute, which are very Tas = absolute temperature of superheated steam. 
nearly the same as those proposed by Mr. Willans in his pv = 92.74Tas — 949.9 Vp 
above-mentioned paper. The formula given by the| For the extreme case where 
author on Fig. 1 is easily applied for any desired end p= oy lb. per square inch = 432,000 lb. per square 
pressure, oot. 
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T = 1215.3 deg. Fahr. + 459.4 deg. = 1674.7 deg. 
absolute. 


y = 92.74 x 1674.7 — 949.92 4/432000 
432000 


= 3 301 cubic feet. 





_ 142616 

432000 

The exponential curve given on Figs. 1 and 4 with 

N = 18.803 and v, = 64.14 cubic feet for 1 Ib. of steam at 
a pressure of 6 lb. per square inch gives 


va = S414 = 3.952 cubic feet: 
18.803 
for lower temperatures, however, the agreement is very 
much closer. 

Having found the initial volume of the superheated 
steam, the two curves are plotted separately until they 
intersect one another. The my ae part of the diagram is 
formed by the adiabatic curve for superheated steam, and 
the lower part by the adiabatic curve for saturated steam. 
The enclosed area may be treated as an indicator diagram 
and the mean pressure found by a planimeter. _ 

Having thus found the theoretical indicator diagram, 
the final problem is to divide this diagram into two, 
three, four, or more parts, each part having an equal area. 
At the same time allowance must be made for a drop of 
— at the end stroke and for a loss of pressure 

tween each of the cylinders and between the low-pres- 
sure cylinder and the condenser. 

In order to understand the problem we may first con- 
sider asimple case of a non-condensing engine where the 
expansion is carried down to the back pressure, and the 
expansion curve is a rectangular hyperbola, and where 
there is no loss of pressure between the cylinders. In 


This trial and error system can, however, be avoided 
by the simple graphical construction shown on Fig. 5. 
According to this plan the theoretical expansion curve 
is first plotted for 1 1b. of steam. This diagram is then 
divided vertically into any number of parts correspond- 
ing to the number of cylinders used, or in the present 
case for a quadruple-expansion engine into four parts in 
the proportion given by the series 

4 an 4 Jon y\2 4/75 3. 
1-9 A/F ana PY 

Next, the diagram is divided horizontally into four 
parts, each part representing the initial pressure in one 
of the cylinders. As these pressures must be inversely 
proportional to the cylinder volumes and be multiples of 
the initial pressure on the low-pressure cylinder, and 
their sum plus the sum of the pressure losses between 
the cylinders must be equal to the initial pressure p a, 
they can be found from a simple equation as shown on the 
figure. 

We thus form four rectangles with equal areas, each 
containing an indicator diagram with very nearly equal 
area. From these diagrams the cut-off, drop, and other 
particulars can be easily measured, and the valve gear 
can be adjusted accordingly. The clearance spaces in the 
present diagram are taken as 5 per cent. of the cylinder 
volumes for all four cylinders. = : 

If the low-pressure cylinder is divided into two, and 
each of the five cylinders has a separate crank, and all 
five cylinders are to he of equal power ; all that is required 
is to put 2.000 p opposite the low-pressure cylinder, 
making the divisor 30.553 instead of 29.553. The initial 
pressure in the low-pressure cylinder will be doubled, that 





in the other cylinders slightly decreased ; but the sum of 


Fig. i. EXAMPLE SHOWING CYLINDER PROPORTIONS FOR A QUADRUPLE EXPANSION ENGINE 
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this case the mean pressure in each cylinder will be 
equal if the ratio of expansion in each cylinder is equal 
Pi —- Po — Ps . =a lic 
P2 Ps Pr 
The total ratio of expansion must be equal to the pro- 
duct of ratios of expansion in the various cylinders 
Pa — Pay Pi y Po. x Pro, 
Pr PL Po PS Pr 
As these ratios are equal, each must be equal to 
n ad Pa 
’ 
pr 
and as the cylinder volume is inversely proportional to 
the end pressure, the cylinders must be in geometrical 
progression, the high-pressure cylinder being taken equal 
to unity _ 
1-” a | Pa "/( Pa ) n J y 
Pr pr Pr 
the cut-off in each cylinder is 
1 — 
"| Pa 
Pr 
This series, although only strictly correct under the 
above-stated conditions, has been generally adopted by 
all the leading makers of multiple expansion engines, but 


the total expansion is reduced by giving a later cut-off 
in the cylinders than 





1 
, 
Jim 
Pr 


The general practice is to make the engine and adjust the 
cut-off according to indicator diagrams until the power 
exerted in each cylinder is approximately equal. 


1S OSVZLLA YL 
0 b} 10 15 20 0 3S 
stead Cylinder Volume in Cubic Feet per ] pound of Steam per stroke 





























WLLL LEE EAD 





40 


the pressures must be 300.1b. as before. The diagram can 
thus be adapted to any given conditions, and all details 
relating to the cylinders and valve gear can be read off 
from ib. 
The method of finding the actual area of the cylinders 
used by the author is to find the area ¢ the low-pressure 
: xa 


cylinder from the formulaa = —“—*‘*“"", where 
pm x8 


H.P. = I.H.P. ; pm = total mean pressure reduced to the 
low-pressure cylinder ; S=piston speed in feet per minute. 
The areas of the other cylinders are reduced accord- 
ing to the ratios given on Fig. 5. The area of the high- 


linder, ¢.g., bei “ | The first inter- 
pressure cylinder, ¢.g ing 18.803 e first inter 


mediate cylinder = ar and so on. 





GERMAN Briquettrs.—The sales effected by the German 
Briquettes Syndicate last year amounted to 1,485, 130 tons, 
as compared with 1,245,269 tons in 1899. In 1893 the 
Syndicate sales did not exceed 645,144 tons. 

Tur Lacos GoveRNMENT RaAtLway.—This railway was 
declared open for public traffic on March 4 last, by the 
Governor, Sir William Macgregor, K.C.M.G. About a 
million pounds has already been spent on the construc- 
tion of this railway, of which a length of 126 miles has 
been completed, the gauge is 3 ft. 6 in., and it runs from 
near the town of Lagos on the coast, into the hinterland, 
passing through the two large towns of Abbeokuta and 
Ibadah, each of which has a population of about 80,000 
inhabitants ; the terminus is at present at the latter town, 
but survey parties are in the field, and the construction 
of the extension will be shortly commenced. The Secre- 
tary of State for the Colonies has appointed Mr. F. 
Bedford Glasier to be — manager. This officer, who 
is at present in Sierra me, of which colony he is general 
manager of the Government railway, leaves at once to 
take up his new duties at Lagos, 


THE ELECTROLYSIS OF GAS AND WATER 
PIPES. 


Some New Ideas as to the Electrolytic Mode of Action of 
the Return Currents of Transmission Installations.* 
By M. Craupk. 

You are aware, gentlemen, what unexpected complica- 
tions occurred in the early days of electric traction by 
overhead wires. Water pipes perforated, gas pipes de- 
stroyed, the underground work of large metal structures 
endangered ; such was the early record of underground 
electrolysis caused by return currents. The future might 
well have appeared dark to the advocates of electric trac- 
tion ; and earth return systems, which enhance so greatly 
the economy of this method of traction, were threatened 
with discredit. 

However, we soon began to see that our early fears had 
very fortunately been exaggerated, and that by better 
track construction the danger could be very largely re- 
duced. In fact, in spite of the first prophecies, electric 
tramways were able to make, under the pressure of modern 
needs, that extraordinary progress, which will be con- 
sidered one of the characteristics of the age, and to do this 
without too many drawbacks. ; 

Nevertheless, in spite of numerous geen carried 
out on networks on both Continents, the accepted ideas 
of to-day, as to the paths which currents take through the 
earth, and as to the results which ensue, are not yet as 
clear as could be wished. The progress of knowledge 
since the remarkable work of Farnham in 1894 has been 
slow, and effective remedies are still rare. The only clear 
rule which can be deduced from the multifarious and con- 
tradictory reports on this matter may be enunciated as 
follows: To engineers of gas and water companies electric 
tramway return currents are the causes of the most dire 
disasters ; on the other hand, the complete harmlessness 
of these very same currents is made apparent in every 
traction engineer’s report. 

Connected, as I am, with the French Thomson-Housten 
Company, I do not pretend, — to be an excep- 
tion to this natural rule which you would not understand. 
The simple application of this rule will allow you to pre- 
dict without further delay the conclusions to which I in- 
tend tocome. But I hope you will see enough to amply 
justify these conclusions, firstly, in my account of the 
experiments which I have carried out during the last two 
years on the various networks constructed by my company, 
and above all, in the simple statement that during these 
two years it has not been my duty to have to report a 
single indisputable case of electrolytic corrosion of pipes 
on any of these networks. 

If, moreover, these experiments have led me to an 
explanation of the mechanism of electrolysis somewhat 
different from that which is current to-day, it does not at 
all follow that I pretend to lay before you an entirely 
original piece of work. In the case of a question like this 
upon which so many have worked, you will certainly find 
many — in common between my experiments and 
those of several of the engineers who have also taken the 
subject up. I need only mention Kalmann at Berlin, 
Parshall and Fleming in England, and Herrick in the 
United States. 

I should mention that I have been much helped in the 
elucidation of certain facts by the ideas put forward in an 
early report written, in collaboration with M. Meylan, at 
the request of the Thomson-Houston Company. 

When the current from the cars on a network returns 
to the negative feeder, it naturally prefers to follow the 
best route, that is to say, the rails, supposing them well 
bonded. But the earth in which the rails are laid, itself 
conducts a certain proportion of the current, which varies 
moreover, according to the degree of moisture. In virtue 
of this, part of the current passes into the earth near the 
terminus A (Fig. 1, next page) returning to the track at 
B in the neighbourhood of the negative feeder. 

Of this stray current, part, almost the whole, it is 
thought (vide A. Blondel and Paul Dubois, ‘* La Traction 
Electrique,” vol. i., page 599), only leaves the rails because 
it is drawn from them, as it were, by the gas and water 
= embedded in the earth in the neighbourhood of the 
track. 


This is shown in Figs. 1 and 2, the former of which 
illustrates the diffusion of the current in the soil, and the 
latter the supposed absorption of the current by the pipes. 

This current enters the pipes near the terminus and 
leaves them near the return feeder or feeders. Now it is 
currently assumed that the electric currents circulate in 
the earth in a mode which is entirely electro-chemical, 
electrolysing the salts contained in it—chloride of sodium, 
for example. At A where the current enters the pipes, 
and at B where it leaves them, these salts are therefore 
electrolysed, and chlorine, for instance, is set free. At A 
the chlorine, which goes, as is well known, against the 
current by which it has been generated, goes and corrodes 
the rails, a phenomenon which only concerns the tramway 
company, and leaves the pipes intact ; whilst the reverse 
is the case at B. The area B in the neighbourhood of 
the return feeder, and characterised by the fact that the 
pipes are positive to the rails, is in consequence the 
dangerous area for the pipes. From these facts arise 
the advantages, pointed out by Farnham, of making an 
electric map of a network, which is a statement of the 
differences of potential between the rails and the pipes 
over the whole of the network. The characteristics of 
this electric map are as follow : ion near the 
return feeders, where the pipes are distinctly positive, 
and which constitutes the positive or dangerous region ; 
a neutral zone surrounding the first, where the differences 
of rail pipe potential are small, and continually changing 





* Translated from the “‘ Bulletin de la Société Interna- 





tionale des Electriciens,” June, 1900, vol. xvii., No. 169. 
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direction as the service current varies; and, lastly, a 
negative zone, extending from the neutral zone to the ter- 
minus, and in which the pipes are generally negative to 
the rails, but with frequent inversions nevertheless, 

Independently of this mode of attack another danger, 
generally a minor one, threatens the pipes even outside 
the dangerous region. The pipes do not offer a perfect 
metallic circuit, but present at every joint a local increase 
of resistance, which may force ~ of the current flowing 
in the pipe towards the return feeder to jump across the 
joint and through the earth, and attack the metal at the 
point at which it leaves it (Fig. 3). 

In short, it is held on one hand that the stray currents 
only leave the rails use they are directly drawn off by 
underground pipes, and on the other hand, that these 
currents are dangerous almost in their entirety, that is 
to say, that every ampere-hour which leaves a pipe for 
the earth carries off 3.86 grammes of metal in the case of 
lead and 1.04 grammes in the case of iron. 

From this may be understood the great importance 
attached to the diminution of these stray currents, and 
for that reason, to the improvement of the path afforded 
by the rails by increasing their weight and improving 
their bonding. It has even been thought that these 
currents in the pipes could be almost entirely suppressed, 
together with their dangerous results, in pushing this 
improvement until the fall of potential along the rails 
was reduced to less than 5 volta, for these 5 volts, having 
to overcome the electromotive force of the earth twice, 
plus the resistance of the pipes, could only give rise to 
very small currents in these latter. 

Such is the origin of the old official regulation of 5 volts 
total fall, and such the preponderating part assigned to 
polarisation in the —— of the pipes, which actu- 
ally remain untouched, as I have already had occasion to 
state, so long as this rule is observed. 

Notwithstanding this apparent proof, however, the 
facts do not in ity conform to the foregoing statemenb. 
A very simple experiment will convince us of this, and 
will make us suspect two important contradictions 
batween fact and the ideas just mentioned. 

Let us take a battery of two or three accumulators 
(Fig. 4), connect the negative pole, after the tramway 
servic3 is stopped, to the rails of a network, and the 
other pole, through the variable rheostat) R and an 
ammeter I, with the neighbouring gas and water pipes. 
By means of the variable rheostat R, we can subject the 
rail-pips system to an increasing difference of potential, 
which can be measured by the voltmeter V, and in virtue 
of which a certain current, measured by the ammeter I, 
will circulate through the earth between pipe‘and rails. 

If the earth really behaves as a metallic salt electro- 
lyte the metal differing from that of the electrodes 
cause this salt is generally a sodium salt, and the elec- 
trodes are of iron or lead) the current should remain very 
small until the point A (Fig. 5) which corresponds to 
about 1 volt, and at which the applied difference of 
potential exceeds the counter-electromotive force of the 
soil, and only from that point should the current in- 
crease considerably (see note a). In reality (Fig. 5) 
the current becomes large from the start, increas- 
ing almost exactly in proportion to the difference of 

tential; that is to say, up to 2 volts at least Ohm’s 
aw holds good for the circuit (see note b). In the 
various instances I prolonged the experiment suffi- 
ciently, for 20 minutes sometimes without appreciably 
reducing the current, so that there can be no question 
of confusing the phenomenon with a charging of the 
pipes under the influence of polarisation capacity. 

ere we have the firat anomaly. It seems that, instead 
of behaving as an electrolyte, the earth behaves as a 
metallic conductor, so that polarisation can only be a 
negligible quantity. 

Let us now repeat the same experiment in the neigh- 
bourhood of the negative feeder, always after the tram- 
way service is stopped. In this case the difference of 
potential between rails and pipes, which is created b 
the battery, is equal to the difference of potential whic 
exists during running. We find that we must generate 
(debiter)a very large current—at Havre 28 amperes between 
gas pipes and rails, at Rouen 23 amperes between rails 
and water pipes, &c. 

Now so strong acurrent is alarming. It is alarmin 
because, its effect being to maintain between rails an 
pipes a difference of potential equal to that which is 
maintained, when the tramway is running, by the stray 
current which circulates in the pipes, it seems to give an 
approximate measure of this. say an approximate 
measure, because in the experiment in question the cur- 
rent returns more or less from along the whole length of the 
pipe, while the stray current circulating in the pipe during 
working can only return to the rails in the dangerous 
area, and must, therefore, be distinctly smaller though of 
the same order. 

This did not fail to alarm me in my first experiments, 
for such large currents circulating in the pipes would 
corrode them ina very short time (see note c). I was, 
therefore, led to no longer content myself with this in- 
direct method measurement, and to measure the current 
circulating in the pipes during working directly by a 
simple method (see note d). always found the cur- 
rents 10, 20, 50 times smaller than those foreshadowed 
by the former method of measurement. 

What is the meaning of this contradiction? It is not 
difficult to account for. In measuring the current in the 
pipe during running, as well as in measuring the current 

en from the battery, these currents certainly circulate 
between pipe and rails upon the application of the same 
difference of potential. Nevertheless, there exists this 
essential difference between the two experiments. Dur- 

ing running this difference of potential is maintained, 
not only by the return to the rails of the current emanat- 
ing from the pipe, but also by stray terrestrial currents. 


In the experiment made after running has ceased, this 
difference of potential can only be maintained by the 
experimental current, the only one which exists. A 
as the current in the pipe when the tramway is running 
is very small com with the experimental current, 
we must conclude that during running it is the terrestrial 
currents which play by far the greater part in the creation 
of the difference of potential between pipes and rails. 

Therefore, in contradiction to the second of the com- 
monly accepted hypotheses, and in conformity with Mr. 
Parshall’s opinion (Fig. 6), nearly all the a currents, 
instead of passing into the pipes, go directly through the 
earth to join the return feeder. 

It is fortunate that this is the case, for stray currents 
attain proportions which few experimenters seem to have 
suspected. Thanks to special methods (see note f), I have 
been able to measure this proportion, and can assert that 
with the best bonded networks it never falls below 12 or 
15 per cent., and rises to 25 or 30 per cent. in the case o 
networks not so well constructed. 

On the contrary, the currents which circulate in the 
pipes of our networks are always very small—1l to 4 
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amperes in the worst case, a cast-iron pipe of 50 centi- 
metres diameter, well jointed and pl: under the track, 
whilst in the majority of instances currents are of the 
order of tenths or hundreds of an ampere. 

hence, this first reassuring conclusion may be de- 
duced ; The earth currents are much larger than is gene- 
rally believed ; but those which circulate in pipes, and 
which alone are dangerous, are, on the contrary, much 
smaller. 

However small the latter currents, we might still 
expect to find them causing serious corrosion in the long 
run, if they acted exactly as we assume they do when we 
compare what gs on in the soil with the reactions 
observed in the laboratory. Fortunately, as we have just 
seen, the law of the passage of current through the earth 
follows very nearly that of the passage through a metallic 
resistance, This may give reason to hope that the con- 
ductivity of the soil is of a mixed character; that is to 
say, that atleast a oy of the current circulates harmlessly 
in it by virtue of a conductive process, and that the 
remainder, which alone is dangerous, travels by an electro- 
chemical process. 

By the help of that remarkable instrument—the 
O’Keenen meter—I have carried out on the spot experi- 
ments which have confirmed this hypothesis to an unhoped- 
for degree. 

By suitably increasing the resistance shunting the little 
motor of this a, I have been able to use it to 
measure very small currents passing under the influence 
of varying differences of potential into plates of lead 
buried in the solid. By weighing these plates before and 
after, I was in a position to see if the action was really 
equal to the product of the ampere-hours into the electro- 
chemical equivalent of lead. Now, the action is generally 
less than the theoretical amount, which practically sug- 





gests a conductance which is partly metallic. Further, 





for an equal quantity of electricity, the action is very 
feeble for s voltages. 

Thus, a lead plate submitted to a potential of 23 volts 
as com with the neighbouring rails diminished in 
weight in five days by 100 grammes, instead of 230 grammes 
as indicated by theory, é.¢., about one-half of the theoretical 
loss; while another plate, submitted to a difference of 
potential, difficult to measure, but about one volt, only 
suffered in forty-five days the almost negligible loss of 20 
grammes, although its weight should have been diminished 
by 500 grammes. Here, by reason of the low voltage, the 
loss was reduced to one-twenty-fifth of its theoretical 
value (see note g). 

In these experiments I only used lead plates, being of 
opinion that in the case of iron it would be difficult to dis- 
criminate between electrolytic action and the simple 
action of air and moisture. I was, therefore, very glad of 
the confirmation in regard to iron which the experiments 


f} of Mr. Herrick, published in the last number of the 


Street Railway Journal May, 1900, bring to bear on the 
experiments I have just mentioned. According to this 
experimenter, who does not appear to have occupied him- 
self with the effect of the magnitude of the difference of 
potential, the corrosion of iron only reached 3.5 per cent. 
of the theoretical loss, the differences of potential were pro- 
bably small. Whatever the cause, the result is therefore 
eertain. It may be explained by saying that the soil 
acts as if it were com of a metallic resistance R 
shunted by an electrolyic cell C (Fig. 7). 

One can see, indeed, that if such a combination be sub- 
jected to an increasing difference of potential, thatso long 
as this difference of potential is less than the electromotive 
force of the electrolyte, no current will pass through the 
electrolyte, and the conductive process of the combination 
will be purely metallic. From the moment, however, 
when the electromotive force is exceeded a larger and 
larger chemical current will circulate, of which the pro- 
portion to the total current will be greater and greater. 

‘This pretends to do no more than to try to construct a 
diagrammatic representation of the facts; the real explana- 
tion may be different. As M. Potier remarked, with 
reference to my observation that the plate submitted to 
23 volts smelled strongly of chlorine when first taken 
from the earth, may it not be that a portion of the chlorine, 
varying with the density of the current by reason of the 
greater or less diffusion, remains inactive in contact with 
the electrode? May it not be that by reason of the special 
nature of the conductivity of the soil, part of the chlorine, 
or of corresponding compounds. is liberated before it 
reaches the electrode ? hatever be the case, it should 
be noted that in all the preceding experiments, as in prac- 
tice, the current density is extremely low, namely, of the 
order of tenths of an ampere per square metre of elec- 
trode, and that, under these conditions, polarisation does 
not play its usual part. 

However, exact experiments are wanted to determine 
on the one hand, the proportion between the two kinds of 
conductivity, a proportion which, no doubt, varies greatly 
with the nature of the soil, and its d of humidity, 
and, on the other hand, to determine the mean value of 
what I have called the counter electromotive force of the 
soil—that is to say, that difference of potential between 
rails and pipes below which electrolytic action becomes 
— What one can almost assert is that if this 
difference of potential in the dangerous area does not ex- 
ceed 1 volt to 1.5 volts, the coefficient of electrolytic action 
will be small. 

Now, on our networks this condition is fulfilled, the 
differences of potential in the dangerous area rarely ex- 
ceed 1.5 volts, so that, not only are the currents circulat- 
ing in the pipes very small, but these currents are almost 
—- and in consequence, the danger there is practi- 
cally nil. 

Per contra, the preceding theory shows us that if the 
joints are neglected the danger may become very great 
(see note h), and the same holds good if the traffic, the 
length of the lines, &c., exceed the values to which we are 
accustomed, and this is because the stray currents in- 
crease in ——- to the fall along the rails (see end of 
note b), and that up to a certain limit the dangerous pro- 
portion of these currents increases greatly, so that the 
danger may increase more quickly than the square of the 
fall of potential. 

But, on the other hand, this same theory points out 
for these dangerous networks (in addition to the good 
bonding of the rails which always constitutes the primary 
remedy) a new way of diminishing the effects of electro- 
lytic corrosion. This consists in diminishing the differ- 
ences of potential between rails and pipes in the dan- 
gerous area. In doing this we diminish, to an extent 
which may be very great, the dangerous proportion of 
Pipe current, ; 

'o achieve this, we must remember that the difference 
of potential in the neighbourhood of the supposed single 
negative feeder is created by the concentration (Fig. 6) in 
a limited area of the current streams coming from all 

ints of the network. If, instead of converging on one 
Sconer only, these currents are able to converge upon 
several centres of return, the concentration of current 
would evidently be greatly lessened, and the differences 
of potential greatly diminished, so that the result aimed 
at would be attained. ‘ . 

You see, consequently, that the solution consists in mul- 
tiplying the number of return feeders. I should nob 
omit to observe here that return feeders are already being 
multiplied as much as possible. Yes, they are being 
multiplied, but with quite another intention. They are 
being multiplied with a view of slightly lessening the fall 
of potential along the rails, and with it the stray currents. 
This necessitates long and costly feeders which join the 
track at distant points. On the other hand, if we follow 
out the ideas which are suggested by the above-mentioned 
observations, it is not the proportion of stray currents 
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that we wish to lessen (on the contrary, by reducing the 
resistance at the point of return, we increase rather than 
diminish the stray currents). It is only the density of 
these currents at the point of return that we seek to 
diminish ; so that to achieve our object it is sufficient to 
make our different feeders terminate at points fairly near 
toeach other and to the power-house. 

For example, instead of a solitary feeder of 200 square 
millimetres, like the oneI take, it would be advantageous 
to put in two feeders of 100 square millimetres each, ter- 
minating at two points separated by a few bundreds of 
metres. It would even be enough, as Mr. Garfield has 
suggested to me, to have a single feeder coming from 
the works provided with hennebas of equal resistance 
connected to points on the track some hundreds of metres 
apart. In this manner the remedy would be achieved 
at a very small extra expense. ’ 

I can even now give you an experimental proof of this 
idea. At Rouen the track is connected direct to the nega- 
tive bar to the power-house situated on the left bank of the 
Seins. In addition, two return feeders of small section, 
fed by boosters, are connected with two points on the 
right bank of the Seine, and form with the first point a 
nearly equilateral triangle of about 400 metres a side. 
So long as these two feeders are inactive, the difference 
of potential in the neighbourhood of the works remains at 
about 0.8 volt. Assoon as the two feeders are connected 
to the track, the difference of potential falls to 0.3 volt, 
and this, not because the fall on the rails is diminished— 
it is diminished by scarcely 1 volt in 3 or 4—but because 
the return currents find three points of return. Now, if 
there were still some small danger with 0.8 volt, there 
would certainly be none at 0.3 volt, according to the 
theory which I have propounded. 

Another still more simple way of arriving at the same 
result is, in fact, to increase the dangerous area at the 
expense of its intensity, and consists in simply reversing 
the ordinary practice and connecting the negative pole of 
the generators, and not the positive pole, to the overhead 
wire. This arrangement has already been proposed 
several times, but owing to the preceding considerations 
it has a greater interest than could have been suspected. 

On the other hand, it is evident that all these arrange- 
ments will only prove of real efficacy if they have the 
effect of lowering the difference of potential between pipe 
and rails to about the counter electromotive force of the 
soil ; and it is to be hoped, although I have not been able 
to verify it, that this counter electromotive force is large 
enough to render this result easy of attainment. 

Finally, what conclusion can we draw if we apply the 
preceding facts to the official regulations in force in our 
country ? Well, it seems we may conclude that the 
5-volt rule is efficacious, and even, perhaps, that of the 
volts per kilometre, because they prevent the existence of 
differences of potential much higher than 1.5 between 
rails and pipes. 

Nevertheless, it would seem as if it would be as well to 
complete the regulations by making them conform to 
those of the Board of Trade, and limit the dangerous dif- 
ference of potential between rails and pipes to a value 
which might also be 1.5 volts, since as we have seen this 
difference of potential constitutes one of the most im- 

ortant danger factors favourably modifying, on the other 
al, the clause relating to the volts per kilometre, which 
is occasionally difficult to carry out. I think it would be 
well, also, to legally forbid a measure which is, however, 
frequently taken in America, but which appears more 
dangerous than useful—namely, that of connecting the 
pipes to the rails in the danger area (see note 7). 

To sum up, the results of this investigation may be ex- 
pressed in few words. If electrolysis can actually become 
very dangerous, it would seem that in France at least, 
thanks to the care expended in the construction of the 
networks, we may feel perfectly safe on this head, 
although a certain amount of supervision will always be 
indispensable. 

(To be continued.) 








AMERICAN IRRIGATION.—Water has been turned into a 
canal which has been dug for irrigating 500,000 acres of 
the Colorado desert, in Southern California, and 500,000 
acres in Northern Mexico. It is expected that distribut- 
ing canals will be completed by next November for the 
irrigation of 200,000 acres. The water is taken from the 
Colorado. 





SEWAGE AT WOLVERHAMPTON.— Major-General Crozier, 
R.E., attended at Wolverhampton on Friday for the 

urpose of inquiring into an application of the Town 

ouncil under Section 5 of the Wolverhampton Corpora- 
tion Act, 1891, for the renewal of a certificate granted 
May 8, 1899, for a period of two years, to the effect that 
the means used by the Council for rendering harmless the 
effluent from its sewage works and sewage lands flowin 
into the Pendeford Brook and the tributaries thereof, 
were the best or only practicable means under the cir- 
cumstances. It was explained that the withdrawal of the 
Local Government Board certificate would seriously affect 
Wolverhampton, inasmuch as the Council would be liable 
to injunctions, sequestrations, &c. The Corporation was 
doing its utmost to make the effluent acceptable, and the 
help of the manufacturers of the town was needed. The 
borough analyst (Mr. W. E. T. Jones) said there had 
been a great improvement in the local sewage works, and 
practically no damage had been done to the brook during 
the past twelvemonths. Mr. Alderman Gibbons pointed 
out that there was not one riparian owner present, and 
he considered that fact a compliment to the sewage com- 
mittee. The inspector congratulated the Council upon 
its work in this direction. Subsequently the sewage 
works were visited and inspected. The inspector will 
report in due course 





THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held April 26, 
Dr. R. T. Glazebrook, foreign secretary, in the chair, 
a paper on ‘“‘The Thermodynamical Correction of the 
Gas Thermometer,” was read by Professor H. L. Callendar. 
This paper commences by giving a short historical sketch 
of the thermodynamic correction of the gas thermometer 
describing some of the solutions to Thomson’s funda- 
mental equation for the Joule-Thomson plug experi- 
ment. The assumptions made in the solutions have 
sometimes been erroneous, and wrong corrections have 
been obtained. From 1885 to 1888 Chappuis made a 
series of careful comparisons between various gas thermo- 
meters and a very delicate mercury thermometer, and 
drew up a Table of differences between the hydrogen 
and the nitrogen thermometer. The author has taken 
the observations of Chappuis, and calculated a new Table 
of differences. The index ‘‘n” in the modified Joule- 
Thomson equation is not constant. For steam it is 
about 3.5, and for carbonic acid about 2. The thermo- 
dynamic correction is very small, especially in the case 
pe poe fn and helium, and is very much less than the 
cerrection for the expansion of the thermometer bulb. 

Professor Herschell asked whether the co-volume came 
into the correction. 

Dr. Hasker looked forward to the experiments which 
Professor Callendar proposes to make with a constant 
pressure thermometer. 

The Chairman expressed his interest in the extreme 
delicacy of the observations of Chappuis. 

A paper on “ The Production of a Bright Line 
Spectrum by Anomalous Dispersion and its Application, 
the ‘ Flash Spectrum’,” by Mr. R. W. Wood, was read and 
experimentally illustrated ty Mr. Watson. It has been 
suggested by Mr. W. H. Julius that the ‘flash 
spectrum” seen immediately at totality may be due to 
photosphere light abnormally refracted in the atmo- 
sphere of metallic vapours surrounding the sun. The 
light which will be thus abnormally refracted will be of 
wave- — almost identical with the wave-lengths which 
the metallic vapours are themselves capable of radiating. 
The sun is supposed to be surrounded by an atmosphere 
of metallic vapours, the refractive index of which de- 
creases with increasing distance from the surface. In 
this atmosphere the rays of light coming from the 
photosphere move in curved paths. The refractive 
index is, however, very small, except for wave-lengths 
very near those absorbed by the vapour, consequently 
the light which resembles that emitted by the vapours 
is most strongly refracted, and, therefore, curves 
sufficiently to reach us after the photosphere has 
been hidden by the moon. The flash spectrum of sodium 
was shown by focussing the light of an arc lamp on a 
horizontal slit in front of a flat metal plate supported so 
that the plane in which its under surface lay coincided 
with the plane of the slit. At a distance of about 
2 metres a direct-vision spectroscope was a to give 
a vertical spectrum, and placed at such a height that the 
prism barely caught the rays coming from the slit and 
grazing the plate. On looking into the spectroscope, a 

right continuous spectrum is seen. A Bunsen burner 
was then placed underneath the metal plate, and fed with 
sodium. This produced a layer of sodium vapour of vary- 
ing refractive index. On raising or lowering the spectro- 
scope bright sodium lines are seen, due to anomalous dis- 
pension. By arranging screens these lines can be ob- 
tained, so that on cutting out the arc lamp the flash 
spectrum vanishes. 

Professor Herschell expressed his interest in the experi. 
ments, and their application to the case of the flash spec- 
trum seen at totality. 

The Society then adjourned until May 10, 








Tue Surz CANAL. —The transitrevenue of the Suez Canal 
Company in March amounted to 344,000/., as compared 
with 295,2007. in March, 1900, and 363,600/. in March, 
1899. The aggregate collection for the first three months 
of this year was 971,121/., as compared with 842,540/. in 
the corresponding period of 1900, and 939,491/. in the 
corresponding period of 1899. 


West Arrican YEAR-Book.—West Africa has reached 
the position of having a year-book, the first issue of which 
has just been produced by the West African Publishing 
Syndicate, Limited, of Tower Chambers, Moorgate-street, 
E.C. It contains a large amount of information about 
the colonies on the coast, giving particulars of customs. 
government, law, missionary work, navigation, patents, 
climate, revenue, expenditure, shipping, mineralogy, 
officials, mines, labour, railways, products and the like. 
More than half the volume is devoted to the gold mines, 
which are now so popular with the public. The price is 
5s. net. 





Patent Orrick SkarcuEs.— No. 4 of the ‘‘ Patent 
Office Library Series” is a = to the Search Depart- 
ment of the Patent Office Library. It contains detailed 
instructions for making a search among the enrolled 
patent specifications of all countries, and should prove 
most useful to inventors who undertake such work for 
themselves ; it also contains a dictionary of ‘‘ trade and 
fancy names,” which will be welcomed by many commer- 
cial men. Under 1 ene arrangement it gives the 
trade name, a general description of the article, and the 
name of the inventor, with the number and date of the 
patent. For instance, ‘‘ Aminol ;” disinfectant and pre- 
servative compound ; H. Wollheim, No. 16,242 of 1888. 
Prospectus in *‘ Collectanea,” vol. i, page 1.” The price 
of the volume jis sixpence, and ib can obtained from 
the Patent Office. 


. Cardiff, and of the following dimensions—viz. : 


LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 17th ult., the first-class terpedo- 
boat Pangrango, built for the Royal Dutch Navy, wes 
successfully launched from Messrs. Yarrow and Co.’s new 
works at Poplar. The above vessel makes the twenty- 
fifth first-class torpedo-boat of this type constructed by 
Messrs. Yarrow within the last three years. 





On Thursday, the 18th ult., there was launched fre m 
the yard of the Tyne Iron Shipbuilding Company, Li- 
mited, of Willington-Quay-on-Tyne, a steel screw steamer. 
built to the order of Messrs. John Ruthen and Co, - 

pgtb, 
288 ft. 6in.; breadth, 43 ft.; depth moulded, 21 ft. 3 in. 
The engines, which are to be supplied by the North- 
Eastern Marine Engineering Company, Limited, are of 
the triple-expansion type, having cylinders 21 in., 35 in, 
and 57 in. in diameter by 39 in. stroke, and working at a 
pressure of 1601b. On leaving the ways the vessel was 
named the Northfield by Mrs. W. Nixon, sister of the 
managing owner. 





A steam yacht named the Chemana, and built by 
Messrs. Mordey, Carney (Southampton), Limited, for 
Colonel the Hon. H. G. L. Crichton, was launched on 
Saturday, the 20th ult, The boat measures 93 ft. 9 in. 
by 16 ft. by 8 ft. 9in., and has compound surface con- 
densing engines with cylinders 12 in. and 25 in. in dia- 
meter by 16 in, stroke, and designed for an initial pressure 
of 115 lb. per square inch. 





On Monday, the 22nd ult., Messrs. Wigham Richard- 
son and Co, Limited, launched, from their Neptune 
shipyard, Newcastle-on-Tyne, a steel screw steamer 
which they have in construction for the Continental 
service of the Cork Steamship Company, Limited, of 
Cork. The steamer is 255 ft. in length by 33} ft. beam. 
The vessel will be fitted with triple-expansion engines, 
which, together with the boilers, are being built by 
Messrs. Wigham Richardson and Co., Limited. As the 
vessel left the ways she was named the Ousel. 





On Tuesday, the 23rd ult., the new steamer Elba, 
measuring 363 ft. by 49 ft. by 29 ft. 9in., and built by 
Messrs. Ropner and Son, Stockton-on-Tees, to the order 
of Mr. M. Jebson, Hamburg, made her official trial trip 
in the Tees Bay, and made an average speed of 11 knots. 
After the trial trip the vessel proceeded to Hamburg. 
The vessel will carry 6200 tons on Lloyd’s summer free- 
board, and is fitted with triple-expansion engines by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, de- 
signed for a working pressure of 180 lb. 








AMERICAN Coat IN FrANcE.—The Parisian Company 
for Lighting and Heating by Gas has purchased 100,000 
tons of coal in the United States. 





LkEDS ASSOCIATION OF ENGINEERS.—At the monthly 
meeting of this Association, held on April 25, the Presi- 
dent (Mr. Geo. W. Blackburn, M. Inst. Mech. E.) in the 
chair, Mr. R. W. Crabtree gave a paper on “Textile 
Machinery,” in which he dealt specially with the ma- 
chinery used in the manufacture of silk, and towards the 

rfecting of which he showed, incidentally, how local 
seer had contributed. An interesting discussion 
ollowed. 





PrRSONAL.—Mr. Frank Bedford Glasier, late general 
manager of the Sierra Leone Government Railway, has 
been appointed general manager of the Government 
Railway at L West Coast of Africa.—Mr. Ernest 
Kilburn Scott, M.I.E.E., A.M.1.C.E., has taken up the 
position of engineer and manager (United Kingdom, 
Colonies, and Egypt) to the International Electric Com- 
pany of Litge, the London offices being at Clun House, 
Surrey-street, Strand, W.C. 





Biast - FURNACES IN THE UNITED Srtatrs, — The 
statistics of the blast-furnaces in the United States are 
given, for the first days of the months named, in the 
following figures : 





| | 
April, Or000. | 


April, |October,| April, 
1899. 














Siag | 1901. | 1900. | 1900. | 1899. | 
Number in blast ..| 250 213 | 201 265 | 25 
Weekly productive | | 
capacity .. tons 296,676 | 228,169 | 289,482 | 278.650 245,746 





The weekly productive capacity is thus larger now than 
at any time since February, 1900, when it stood at 298,014 
tons. The weekly productive capacity in tons has moved 
on as follows, month by month, this year: 





Sr 
January. February. March. | April. 





7 tons | tons tons | tons 
250,351 278,258 292,899 | 296,676 


While production has thus been steadily increasing, the 
stocks of pig, sold and unsold, in the United States have 
been declining. The following are the amounts in tons 
at the commencement of the respective months : 





| 

















April. 2 December, 

1901. | March. | February. January. | 1900. November. 
tons | tons tons | tons tons | tons 
466,875 | 633,443 56,764 558 ,6€3 556,636 641,463 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compmep sy W. LLOYD WISE. 
CRLEOLED ADSTR.AGES OF BRORET FURLSEED SP RRFIOATIONS 
pe ty ee pep ena 


Specifications be obtained at the Patent Ofice Sale 
oh eae, dailies Ghanian Won ee 


dye » 4 pp BB vm grape porns mp) 
‘atent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


6727. J. A. Halford, London. Lamp Boards. 
(4 Figs.) April 10, 1900.—In connection with lamp holdin 
and connecting boards, such as may be used in theatrica 
illuminations, and in which penetrable conductors are intersected 
by terminal spikes on the lamps, it has been found that the grip 
of the spikes on the conductors is insufficient to hold the lamps 





securely in place. In order to overcome this difficulty a loose 
locking collar on the lamp, and undercut half dovetail fillets on 
the board are provided, the loose collar on the lamp having two 
sides cut away so that it can be introduced between the fillets 
and locked by a quarter-turn. The invention is also adapted to 
plugs. (4 March 13, 1901.) 


4168. L. Cerebotani, Munich, and A. Silbermann, 
Berlin, Germany. Transmitting Current Impulses. 
{1 ig.] March 5, 1900.--An apparatus for use in communicating 
frequent individualised current impulses comprises two comb- 
like conductors with teeth intermeshing but not contacting, 
connected in circuit as is shown in the drawing, and having a 
smal] ended travelling connector which may be drawn over the 











|) 





= om 


two conductors at any desired rate. The arrangement might, 
perhaps, in practice, take the form of a commutator, which 
when moved over by a brush alternately would connect a line 
to battery and to earth, but the invention is described only in 
reference to the plain comb-like devices over which a contact arm 
connect¢d t> the line wire may be swept by hand. No indication 
appears in the specification as to what mav be the use of such 
impulses when communicated. (Accepted March 13, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1493. J. West, West Didsbury, Lancs. Retort- 
Charging Machine. [5 Figs.) January 22, 1901.—This port- 
#bls caarging machine for inclined yas retorts is provided with 














mechanism for adjusting the measuring chamber and shoot to 
the height of the several tiers of retorts to be charged. A tele- 
scopic shoot may be used with the adjustable measuring chamber 
and shoot in order to enable the coal to be better directed to the 





measuring chamber than if it fell through . (Accepted 
March 13, 1901.) es ‘ 


8235. J. G. Glover, London. Street Lanterns. 
(6 Figs.) May 3, 1900.—Street lanterns for incandescent gas 








lighting are provided with an inclined torch guide, the device 
being probably of special value when torches having hinged heads 
are used. (Accepted March 13, 1901.) 


7863. V. B. Lewes, Greenwich, Kent. Making 
Diluted Coal Gas. April 27, 1900.—When diluted coal gas is 
to be manufactured, in order to lessen the time during which the 


gas liberated from the coal can remain in the retort, to minimise | P® 


its contact with highly heated surfaces, and to provide an effective 
carrier for some of its more readily decomposable constituents in 
order that decomposition of its hydrocarbons may be minimised 
with consequent improvement in the quality of the gas and of 
the tar; according to this invention the diluting gas in a dry and 
heated condition is introduced into one end of the retort, and 
blown through the same, carrying the coal gas with it. Means 
are descri' for storing, introducing and controlling the flow 
of the diluting gas (conveniently water gas) which poem Br present 
in the proportion of from 25 to 50 per cent. of the resulting mix- 
ture, according to the quality of the coal used. It is stated that 
the ae gas is ‘‘of a kind which will be consumed with the 
produced illuminant, or may be easily separated from it.” There 
are four claims the first of which is ‘‘In the manufacture of gas 
by the distillation or coal preventing or lessening the decomposi- 
tion within the retort of the gases given off from the coal by accele- 
Tock their rate of flow through the retort.” (Accepted March 6, 


HYDRAULIC MACHINERY. 


8381. H. Roberts, Ipswich. Water Meters. [1 Fig.) 
May 8, 1900.—Some water meters may be used to measure the 
flow of water passing through pipes of various size, and such 
meters are, according to this invention, provided with several 
sizes of adapting jointing pipes all having a flange of common 
size suited to the joint flange of the meter. In the complete 





specification there is described and claimed a means by which 
ressure gauges of various sizes may be provided with connections 
‘or coupling them to meter casings in lieu of flow-recording 
mechanism. The — gauges are all made with a standard 
size of flange coinciding with the upper flange of the meter 
casing. (Accepted March 13, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 
2278. A. A. Francis, Bergamo, Italy. Ore Concen- 
tration. [4 Figs.) February 5, 1900.—In ore concentrating 
apparatus of the table kind, and to which a longitudinal recipro- 
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cating movement has hitherto been applied, according to this 
invention a further motion of a rocking nature (about a longi- 





tudinal axis) is imparted, for the purpose of enabling the table 


to move with a compound longitudinal reciprocating and trans- 
verse rocking movement. The longitudinal reciprocation may be 
over rollers, and can be produced by the motion of a cam and 
contact, or by other mechanical means. The riffles (parallel to 
the length of the table) may be of gradually dec g height 
towards the discharge end, and those near the lower edge of the 
table may be of greater depth than those at a higher level. The 
ore travels along the table in the grooves, between the riffies, 
and becomes gradually less in quantity toward the discharge end, 
owing to the washing away of the “‘ gangue,” so that it is advan- 
tageous to longitudinally taper or decrease the riffles in height 
as the quantity of ore to be dealt with decreases, thus per- 
mitting the concentration of the ore to be continued throughout 
the whole length of the table. The object of increasing the 
height of each succeeding riffle from one side toward the other is 
to diminish the waste or washing away of some of the smaller 
particles of mineral by the water flowing across the table. 
(Accepted March 13, 1901.) 

8481. B. Talbot, Englefield Green, Surrey. Iron 
and Steel Manufacture. May 8, 1900.—According to this 
invention in iron and steel manufacture by the open-hearth 
— a mass of molten slag is maintained on the surface of the 

ath, such slag containing a greater percentage of oxide than is 
necessary for the oxidation of the carbon in the metal, and this 
all in order that large volumes of carbonic oxide gas may be 
rapidly produced to be burnt in the furnace for the generation of 
additional heat therein. It is stated that the purification of the 
metal is quickened and the consumption of furnace fuel reduced. 
The process may be made continuous by withdrawing portions of 
slag from time to time and enriching the remainder with additions 
of fresh oxide preferably molten, the metal to be purified being 
ured through the slag and finished metal withdrawn periodi- 
i Same the bulk beneath the slag crust. (Accepted March 13, 

1. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6285. J. Grau, Hull. Check Feed Valve, [1 Fig.) 
April 4, 1900.—In check feed valves for marine or other boilers, 
according to this invention, two valves are regulated from one 
spindle in such manner that one valve may be closed to shut off 





the boiler pressure from the other, or check feed valve proper, in 
order that the latter may be withdrawn for inspection or repair 
without = the working of the boiler. (Accepted March 
13, 1901. 

5198. H. F. Ashton, Blackheath, Kent. Turbines. 
(8 Figs.] March 19, 1900.—In order that wear or want of adjust- 
ment may not seriously interfere with the efficiency of steam 
turbines, the blades are sunk or shrouded so that they do not 
project beyond the surface of the blade carrying member, which 
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is of cylindrical or conical form. The blades may exist in two or 
more concentric series. It will be seen that the chief charac- 
teristic of this disposition of parts is that the steam in normal 
flow is directed and frequently redirected across the clearance 
path. (Accepted March 6, 1901. 


4878. A. and F. Shuttleworth and W. Fletcher, 
Lincoln. Portable es. March 14, 1900.—In steam 
apparatus in which an engine is mounted on a boiler, and with 
the object of enabling variable speed gear to be mounted 
between the box brackets on the crankshaft of a four-shaft en- 
gine instead of outside these brackets on an overhanging portion 
of the shaft, as has hitherto been usual; two cylinders are 
mounted side by side upon the top of the boiler, and their piston 
rods are rigidly connected to a common crosshead furnished 
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that we wish to lessen (on the contrary, by reducing the 
resistance at the point of return, we increase rather than 
diminish the stray currents). It is only the density of 
these currents at the point of return that we seek to 
diminish ; so that to achieve our object it is sufficient to 
make our different feeders terminate at points fairly near 
toeach other and to the power-house. 

For example, instead of a solitary feeder of 200 square 
ealiienatonn, Hike the one I take, it would be advantageous 
to put in two feeders of 100 square millimetres each, ter- 
minating at two points separated by a few hundreds of 
metres. It would even be enough, as Mr. Garfield has 
suggested to me, to have a single feeder coming from 
the works provided with chen of equal resistance 
connected to pointson the track some hundreds of metres 
apart. In this manner the remedy would be achieved 
at a very small extra expense. 

I can even now give you an experimental proof of this 
idea. At Rouen the track is connected direct to the nega- 
tive bar to the power-house situated on the left bank of the 
Seine. In addition, two return feeders of small section, 
fed by boosters, are connected with two points on the 
right bank of the Seine, and form with the first point a 
nearly equilateral triangle of about 400 metres a side. 
So long as these two feeders are inactive, the difference 
of potential in the neighbourhood of the works remains at 
about 0.8 volt. Assoon as the two feeders are connected 
to the track, the difference of potential falls to 0.3 volt, 
and this, not because the fall on the rails is diminished— 
it is diminished by scarcely 1 volt in 3 or 4—but because 
the return currents find three points of return. Now, if 
there were still some small danger with 0.8 volt, there 
would certainly be none at 0.3 volt, according to the 
theory which I have propounded. 

Another still more simple way of arriving at the same 
result is, in fact, to increase the dangerous area at the 
expense of its intensity, and consists in simply reversing 
the ordinary practice and connecting the negative pole of 
the generators, and not the positive pole, to the overhead 
wire. This arrangement has already been proposed 
several times, but owing to the preceding considerations 
it has a greater interest than could have been suspected. 

On the other hand, it is evident that all these arrange- 
ments will only prove of real efficacy if they have the 
effect of lowering the difference of potential between pipe 
and rails to about the counter electromotive force of the 
soil ; and ib is to be hoped, although I have not been able 
to verify it, that this counter electromotive force is large 
enough to render this result easy of attainment. 

Finally, what conclusion can we draw if we apply the 
preceding facts to the official regulations in force in our 
country ? Well, it seems we may conclude that the 
5-volt rule is efficacious, and even, perhaps, that of the 
volts per kilometre, because they prevent the existence of 
differences of potential much Licker than 1.5 between 
rails and pipes. ; 

Nevertheless, it would seem as if it would be as well to 
complete the regulations by making them conform to 
those of the Board of Trade, and limit the dangerous dif- 
ference of potential between rails and pipes to a value 
which might also be 1.5 volts, since as we have seen this 
difference of potential constitutes one of the most im- 

ortant danger factors favourably modifying, on the other 
coat the clause relating to the volts per kilometre, which 
is occasionally difficult to carry out. I think it would be 
well, also, to legally forbid a measure which is, however, 
frequently taken in America, but which appears more 
dangerous than useful—namely, that of connecting the 
pipes to the rails in the danger area (see note 7). 

To sum up, the results of this investigation may be ex- 
pressed in few words. If electrolysis can actually become 
very dangerous, it would seem that in France at least, 
thanks to the care expended in the construction of the 
networks, we may feel perfectly safe on this head, 
although a certain amount of supervision will always be 
indispensable. 

(To be continued.) 








AMERICAN IRRIGATION.—Water has been turned into a 
canal which has been dug for irrigating 500,000 acres of 
the Colorado desert, in Southern California, and 500,000 
acres in Northern Mexico. It is expected that distribut- 
ing canals will be completed by next November for the 
irrigation of 200,000 acres. The water is taken from the 
Colorado. 





SEWAGE AT WOLVERHAMPTON.— Major-General Crozier, 
R.E., attended at Wolverhampton on Friday for the 
urpose of inquiring into an application of the Town 
uncil under Section 5 of the Wolverhampton Corpora- 
tion Act, 1891, for the renewal of a certificate granted 
May 8, 1899, for a period of two years, to the effect that 
the means used by the Council for rendering harmless the 
effluent from its sewage works and sewage lands flowing 
into the Pendeford Brook and the tributaries thereof, 
were the best or only practicable means under the cir- 
cumstances. It was explained that the withdrawal of the 
Local Government Board certificate would seriously affect 
Wolverhampton, inasmuch as the Council would be liable 
to injunctions, sequestrations, &c. The Corporation was 
doing its utmost to make the effiuent acceptable, and the 
help of the manufacturers of the town was needed. The 
borough analyst (Mr. W. E. T. Jones) said there had 
been a great improvement in the local sewage works, and 
practically no damage had been done to the brook during 
the past twelve months. Mr. Alderman Gibbons pointed 
out that there was not one riparian owner present, and 
he considered that fact a compliment to the sewage com- 
mittee. The inspector congratulated the Council upon 
its work in this direction. Subsequently the sewage 


works were visited and inspected. The inspector will 
report in due course 


THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society held April 26, 
Dr. R. T. Glazebrook, foreign secretary, in the chair, 
a paper on ‘“‘The Thermodynamical Correction of the 
Gas Thermometer,” was read by Professor H. L. Callendar. 
This paper commences by giving a short historical sketch 
of the thermodynamic correction of the thermometer 
describing some of the solutions to Thomson’s funda- 
mental equation for the Joule-Thomson plug experi- 
ment. The assumptions made in the solutions have 
sometimes been erroneous, and wrong corrections have 
been obtained. From 1885 to 1888 Chappuis made a 
series of careful comparisons between various gas thermo- 
meters and a very delicate mercury thermometer, and 
drew up a Table of differences between the hydrogen 
and the nitrogen thermometer. The author has taken 
the observations of Chappuis, and calculated a new Table 
of differences. The index ‘‘n” in the modified Joule- 
Thomson equation is not constant. For steam it is 
about 3.5, and for carbonic acid about 2. The thermo- 
dynamic correction is very small, especially in the case 
of hydrogen and helium, and is very much less than the 
ccrrection for the expansion of the thermometer bulb. 

Professor Herschell asked whether the co-volume came 
into the correction. 

Dr. Hasker looked forward to the experiments which 
Professor Callendar proposes to make with a constant 
pressure thermometer. 

The Chairman expressed his interest in the extreme 
delicacy of the observations of Chappuis. 

per on ‘“‘ The Production of a Bright Line 
Spectrum by Anomalous Dispersion and its Application, 
the ‘ Flash Spectrum’,” by Mr. R. W. Wood, was read and 
experimentally illustrated ty Mr. Watson. It has been 
suggested by Mr. W. H. Julius that the ‘flash 
spectrum” seen immediately at totality may be due to 
photosphere light abnormally refracted in the atmo- 
sphere of metallic vapours surrounding the sun. The 
light which will be thus abnormally refracted will be of 
a almost identical with the wave-lengths which 
the metallic vapours are themselves capable of radiating. 
The sun is supposed to be surrounded by an atmosphere 
of metallic vapours, the refractive index of which de- 
creases with increasing distance from the surface. In 
this atmosphere the rays of light coming from the 
photosphere move in curved paths. The refractive 
index is, however, very small, except for wave-lengths 
very near those absorbed by the vapour, consequently 
the light which resembles that emitted by the vapours 
is most strongly refracted, and, therefore, curves 
sufficiently to reach us after the photosphere has 
been hidden by the moon. The flash spectrum of sodium 
was shown by focussing the light of an arc lamp on a 
horizontal slit in front of a flat metal plate supported so 
that the plane in which its under surface lay coincided 
with the plane of the slit. At a distance of about 
2 metres a direct-vision spectroscope was arranged to give 
a vertical spectrum, and placed at such a hei ht that the 
prism barely caught the rays coming from the slit and 
Brazing the plate. On looking into the spectroscope, a 
right continuous spectrum is seen. A Bunsen burner 
was then placed underneath the metal plate, and fed with 
sodium. This produced a layer of sodium vapour of vary- 
ing refractive index. On raising or lowering the spectro- 
scope bright sodium lines are seen, due to anomalous dis- 
pension. By arranging screens these lines can be ob- 
tained, so that on cutting out the arc lamp the flash 
spectrum vanishes. 

Professor Herschell expressed his interest in the experi- 
ments, and their application to the case of the flash spec- 
trum seen at totality. 

The Society then adjourned until May 10, 








Tue Sugz CANAL.—The transitrevenue of the Suez Canal 
Company in March amounted to 344,000/., as compared 
with 295,200/. in March, 1900, and 363,600. in March, 
1899. The aggregate collection for the first three months 
of this year was 971,121/., as compared with 842,540/. in 
the corresponding period of 1900, and 939,491/. in the 
corresponding period of 1899. 


West Arrican YEAR-Book.—West Africa has reached 
the position of having a year-book, the first issue of which 
has just been produced by the West African Publishing 
Syndicate, Limited, of Tower Chambers, Moorgate-street, 
E.C. It contains a large amount of information about 
the colonies on the coast, giving particulars of customs. 
government, law, missionary work, navigation, patents, 
climate, revenue, expenditure, shipping, mineralogy, 
officials, mines, labour, railways, products and the like. 
More than half the volume is devoted to the gold mines, 
agpew are now so popular with the public. The price is 

. net. 





Patent Orrick Sgearcurs.— No. 4 of the ‘Patent 
Office Library Series” is a a to the Search Depart- 
ment of the Patent Office Library. It contains detailed 
instructions for making a search among the enrolled 
patent specifications of all countries, and should prove 
most useful to inventors who undertake such work for 
themselves ; it also contains a dictionary of ‘‘ trade and 
fancy names,” which will be welcomed by many commer- 
cial men. Under alphabetical arrangement it gives the 
trade name, a general description of the article, and the 
name of the inventor, with the number and date of the 
patent. For instance, ‘‘ Aminol ;” disinfectant and pre- 
servative compound ; H. Wollheim, No. 16,242 of 1888. 
Prospectus in *‘ Collectanea,” vol. i, page 1.” The price 
of the volume is sixpence, and it can Be obtained from 





the Patent Office. 


' Cardiff, and of the following dimensions—viz. : 


LAUNCHES AND TRIAL TRIPS. 
On Wednesday, the 17th ult., the first-class terpedo- 


boat Pangrango, built for the Royal Dutch Navy, wes 
successfully launched from Messrs. Yarrow and Co.’s new 
works at Poplar. The above vessel makes the twenty- 


fifth first-class torpedo-boat of this t constructed b 
Messrs. Yarrow within the last three pi . 





On Thursday, the 18th ult., there was launched fre m 
the yard of the Tyne Iron Shipbuilding Company, Li- 
mited, of Willington-Quay-on-Tyne, a steel screw steamer. 
built to the order of Messrs. John Ruthen and Co, ag 
ngt 
288 ft. 6 in.; breadth, 43 ft.; depth moulded, 21 ft. 3 in. 
The engines, which are to be supplied _by the North- 
Eastern Marine Engineering Company, Limited, are of 
the triple-expansion type, having cylinders 21 in., 35 in, 
and 57 in. in diameter by 39 in. stroke, and working at a 
pressure of 1601b. On leaving the ways the vessel was 
named the Northfield by Mrs. W. Nixon, sister of the 
managing owner. 





A steam yacht named the Chemana, and built by 
Messrs. Mordey, Carney (Southampton), Limited, for 
Colonel the Hon. H. G. L. Crichton, was launched on 
Saturday, the 20th ult, The boat measures 93 ft. 9 in. 
by 16 ft. by 8 ft. 9in., and has compound surface con- 
densing engines with cylinders 12 in. and 25 in. in dia- 
meter by 16 in, stroke, and designed for an initial pressure 
of 115 lb. per square inch. 





On Monday, the 22nd ult., Messrs. Wigham Richard- 
son and Co, Limited, launched, from their Neptune 
shipyard, Newcastle-on-Tyne, a steel screw steamer 
which they have in construction for the Continental 
service of the Cork Steamship Company, Limited, of 
Cork. The steamer is 255 ft. in length by 334 ft. beam. 
The vessel will be fitted with triple-expansion engines, 
which, together with the boilers, are being built by 
Messrs. Wigham Richardson and Co., Limited. As the 
vessel left the ways she was named the Ousel. 


On Tuesday, the 23rd ult., the new steamer Elba, 
measuring 363 ft. by 49 ft. by 29 ft. 9in., and built by 
Messrs. Ropner and Son, Stockton-on-Tees, to the order 
of Mr. M. Jebson, Hamburg, made her official trial trip 
in the Tees Bay, and made an average speed of 11 knots. 
After the trial trip the vessel proceeded to Hamburg. 
The vessel will carry 6200 tons on Lloyd’s summer free- 
board, and is fitted with triple-expansion engines by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, de- 
signed for a working pressure of 180 lb. 








AMERICAN Coat IN FrRANcE.—The Parisian Company 
for Lighting and Heating by Gas has purchased 100,000 
tons of coal in the United States. 





LkEDS ASSOCIATION OF ENGINEERS.—At the monthly 
meeting of this Association, held on April 25, the Presi- 
dent (Mr. Geo. W. Blackburn, M. Inst. Mech. E.) in the 
chair, Mr. R. W. Crabtree gave a paper on “Textile 
Machinery,” in which he dealt specially with the ma- 
chinery used in the manufacture of silk, and towards the 
perfecting of which he showed, incidentally, how local 
ea had contributed. An interesting discussion 
ollowed. 





Prrsonat.—Mr. Frank Bedford Glasier, late general 
manager of the Sierra Leone Government Railway, has 
been appointed general manager of the Government 
Railway at L West Coast of Africa.—Mr. Ernest 
Kilburn Scott, M.I.E.E., A.M.I.C.E., has taken up the 
position of engineer and manager (United Kingdom, 
Colonies, and Egypt) to the International Electric Com- 
pany of Litge, the London offices being at Clun House, 
Surrey-street, Strand, W.C. 





Biast - FuRNACES IN THE UnITED States, — The 
statistics of the blast-furnaces in the United States are 
given, for the first days of the months named, in the 
following figures : 




















April, \October,| April, |October,| April, 
ae 1901. | 1900.'| 1900. | 1899.') 1899. 
Number in blast 250 | 213 | 201 | 266 | 5 


Weekly productive | 
capacity .. tons, 296,676 | 223,169 | 289,482 





278.650 245,746 





The weekly productive capacity is thus larger now than 
at any time since February, 1900, when it stood at 298,014 
tons. The weekly productive capacity in tons has moved 
on as follows, month by month, this year: 








| | 





January. February. March. April. 
>t tons tons tons tons 
250,351 278,258 292,889 296,676 


While production has thus been steadily increasing, the 
stocks of pig, sold and unsold, in the United States have 
been declining. The following are the amounts in tons 
at the commencement of the respective months : 


i] me’ ¥- | | 
ee : | November. 








' 





April, | . 

1901. | aoe, February.) January. 

tons tons tons | tons tons tons 
466,875 | 633,448 [56,764 | 558,663 556,/ 36 641,465 
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ELECTRICAL APPARATUS. 


6727. J. A. Halford, London. Lamp Boards, 
{4 Figs.) April 10, 1900.—In connection with lamp holdin; 
and connecting boards, such as may be used in _theatrica 
illuminations, and in which penetrable conductors are intersected 
by terminal spikes on the lamps, it has been found that the grip 
of the spikes on the conductors is insufficient to hold the lamps 





securely in place. In order to overcome this difficulty a loose 
locking collar on the lamp, and undercut half dovetail fillets on 
the board are provided, the loose collar on the lamp having two 
sides cut away so that it can be introduced between the fillets 
and locked by a quarter-turn. The invention is also adapted to 
plugs. (4 March 13, 1901.) 


4168. L. Cerebotani, Munich, and A. Silbermann, 
Berlin, Germany. Transmitt: Current Impulses. 
[1 Fig.) March 5, 1900.--An apparatus for use in communicating 
frequent individualised current impulses comprises two comb- 
like conductors with teeth intermeshing but not contacting, 
connected in circuit as is shown in the drawing, and having a 
small ended travelling connector which may be drawn over the 














Daw 


two conductors at any desired rate. The arrangement might, 
perhaps, in practice, take the form of a commutator, which 
when moved over by a brush alternately would connect a line 
to battery and to earth, but the invention is described only in 
reference to the plain comb-like devices over which a contact arm 
connectéd t> the line wire may be swept by hand. No indication 
appears in the specification as to what mav be the use of such 
impulses when communicated. (Accepted March 13, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
1493. J. West, West Didsbury, Lancs. Retort- 


Charging Machine. (5 Figs.) January 22, 19U1.—This port- 
abl: caarging machine for inclined gas retorts is provided with 


Fig.t 








xe 























mechanism for adjusting the measuring chamber and shoot to 
the height of the several tiers of retorts to be charged. A tele- 
scopic shoot may be used with the adjustable measuring chamber 
and shoot in order to enable the coal to be better directed to the 





measuring chamber than if it fell through space. 
March 18, 1901.) 


J. G. Glover, London. Street Lanterns. 
May 3, 1900.—Street lanterns for incandescent gas 


(Accepted 


8235. 
(6 Figs.) 








lighting are provided with an inclined torch guide, the device 
being probably of special value when torches having hinged heads 
are used. (Accepted March 13,1901.) 


7863. V. B. Lewes, Greenwich, Kent. Making 
Diluted Coal Gas. April 27, 1900.—When diluted coal gas 1s 
to be manufactured, in order to lessen the time during which the 
gas liberated from the coal can remain in the retort, to minimise 
its contact with highly heated surfaces, and to provide an effective 


carrier for some of its more readily decomposable constituents in 1 


order that decomposition of its hydrocarbons may be minimised 
with consequent improvement in the quality of the gas and of 
the tar; according to this invention the diluting gas in a dry and 
heated condition is introduced into one end of the retort, and 
blown — the same, carrying the coal gas with it. Means 
are descri' for storing, introducing and a the flow 
of the —— gas (conveniently water gas) which may be present 
in the proportion of from 25 to 50 per cent. of the resulting mix- 
ture, according to the quality of the coal used. It is stated that 
the diluting gas is ‘‘ of a kind which will be consumed with the 
produced illuminant, or may be easily separated from it.” There 
are four claims the first of which is ‘‘In the manufacture of gas 
by the distillation or coal preventing or lessening the decomposi- 
tion within the retort of the gases given off from the coal by accele- 
— their rate of flow through the retort.” (Accepted March 6, 
1901.) 


HYDRAULIC MACHINERY. 


8381. H. Roberts, Ipswich. Water Meters. [1 Fig.) 
May 8, 1900.—Some water meters may be used to measure the 
flow of water passing oe pipes of various size, and such 
meters are, according to this invention, provided with several 
sizes of adapting jointing pipes all having a flange of common 
size suited to the joint flange of the meter. In the complete 





specification there is described and claimed a means by which 
ressure gauges of various sizes may be provided with connections 
‘or coupling them to meter casings in lieu of flow-recordin 
mechanism. The pressure gauges are all made with a standar 
size of flange colaciding with the upper flange of the meter 
casing. (Accepted March 13, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 
2278. A. A. Francis, Bergamo, Italy. Ore Concen- 


tration. [4 Figs.) February 5, 1900.—In ore concentrating 
apparatus of the table kind, and to which a longitudinal recipro- 
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cating movement has hitherto been applied, according to this 
invention a further motion of a rocking nature (about a longi- 
tudinal axis) is imparted, for the purpose of enabling the table 





to move with a compound longitudinal reciprocating and trans- 
verse rocking movement. The longitudinal reciprocation may be 
over rollers, and can roduced by the motion of a cam and 
contact, or by other mechanical means. The riffles (parallel to 
the length of the table) may be of gradually d 


id 

greater depth than those at a higher level. 
ore travels along the table in the grooves, between the riffies, 
and mes gradually less in quantity toward the discharge end, 
owing to the washing away of the “‘ gangue,” so that it is advan- 
tageous to longitudinally taper or decrease the riffles in height 
as the quantity of ore to be dealt with decreases, thus per- 
mitting the concentration of the ore to be continued throughout 
the whole length of the table. The object of increasing the 
height of su ling riffle from one side toward the other is 
to diminish the waste or washing away of some of the smaller 
particles of mineral by the water flowing across the table. 
(Accepted March 13, 1901.) 


8481. B. Talbot, Englefield Green, Surrey. Iron 
and Steel Manufacture. May 8, 1900.—According to this 
invention in iron and steel manufacture by the open-hearth 
a mass of molten slag is maintained on the surface of the 
ath, such slag containing a greater percentage of oxide than is 
necessary for the oxidation of the carbon in the metal, and this 
all in order that large volumes of carbonic oxide gas may be 
rapidly produced to be burnt in the furnace for the generation of 
additional heat therein. It is stated that the purification of the 
metal is quickened and the consumption of furnace fuel reduced. 
The — may be made continuous by withdrawing portions of 
slag from time to time and enriching the remainder with additions 
of fresh oxide preferably molten, the metal to be purified being 
poured —_ the slag and finished metal withdrawn periodi- 
7 A pio the bulk beneath the slag crust. (Accepted March 13, 
901. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6285. J. Grau, Hull. Check Feed Valve, [1 Fig.) 
April 4, 1900.—In check feed valves for marine or other boilers, 
according to this invention, two valves are regulated from one 
spindle in such manner that one valve may be closed to shut off 





the boiler pressure from the other, or check feed valve proper, in 
order that the latter may be withdrawn for inspection or repair 
without ‘nae the working of the boiler. (Accepted March 
13, 1901. 


5198. H. F. Ashton, Blackheath, Kent. Turbines. 
(8 Figs.] March 19, 1900.—In order that wear or want of adjust- 
ment may not seriously interfere with the efficiency of steam 
turbines, the blades are sunk or shrouded so that they do not 
project beyond the surface of the blade carrying member, which 
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is of cylindrical or conical form. The blades may exist in two or 
more concentric series. It will be seen that the chief charac- 
teristic of this disposition of parts is that the steam in normal 
flow is directed and frequently redirected across the clearance 
path. (Accepted March 6, 1901. y 


4878. A. and F. Shuttleworth and W. Fletcher, 
Lincoln. Portable es. March 14, 1900.—In steam 
apparatus in which an engine is mounted on a boiler, and with 
the object of enabling variable speed gear to be mounted 
between the box brackets on the crankshaft of a four-shaft en- 
gine instead of outside these brackets on an overhanging portion 
of the shaft, as has hitherto been usual; two cylinders are 
mounted side by side upon the top of the boiler, their piston 
rods are rigidly connected to a common crosshead furnished 
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with slide-blocks St wot eee guides and are made suffi- | the acute, whereby, it is stated, the knife possesses | the water, S i oa in other tanks or usefully in- 
ciently long to withsta aaa Se iston rods su; my y uslities, and and may be used until it is worn to the corporated in =. fresh mate ccept 
trough their nee ne and a connecting: — journall ; super (hecopted Mas March 6, 1901.) March 6, 1901. ae pulping en rom wal (4 od 

e latter, a single cran — in driving shaft o 
the engine. ’ The steam cheste and distributing valves are placed T, Seiler, Lodz, Russia. Picker Sticks for| _19906. F. Morgan, Mirteto, Italy. | O11 
on top of the cylinders, and the valve rods are coupled together Looms. (3 Figs.] meagan 4, 1901.—In order to prevent any | ‘¥@ ing. {8 Figs) : ogee 5, ee oe tee ns ae gs heh agg 





T 








ae sn ine 



































as by a crossbar, and worked by a single set of radial valve gear, 
such as that known as Joy’s. By this construction, only one crank 
being used in an engine of the class referred to, and the crankshaft 
being without eccentrics, ample room is obtained for lacing 
thereon, between the box brackets, the requisite gearlog for 
obtaining two or three speeds. A specific custeunion de- 
scribed. (Accepted March 13, 1901.) 


SHIPS AND NAUTICAL APPLIANCES, 


9462. The Hon. > & Parsons a Ss. 2. 
-on- 

{10 Figs.) May 22, 1 Ser steam turbine ee 2 or 
where two or more " propellers are med to each shaft, and in 


order that the water resistance of the — or shaft tt strute or 
rt ofa 


Wass, 
pports. 


brackets may be minimised, the said struts are 

star-shaped bracket or brackets united or joined at *: e nearer 
Pig.t. 
Fig.2. 





bearing or bearings when there are two or more of the said bear- 
ings side by side. In order that the yoyo may be easily 
removed or replaced for or after givin B or having access to the 
foremost propellers, detachable fastenings are provided which 
comprise soles formed upon the brackets in combination with 
soleplates 2 angen secured to the plating of the ship. There 
are six cl by which are covered a number of specific designs. 
(Accepted March 13, 1901.) 


2272. W. R. Edwar Weybridge. Electric 
Launch Gear. (5 Figs.) February 1, 1901.—The inventor 
prefers propeller blade reversing i ear to the usual two-speed 
reversing switch for electric launches. The reversing gear is 

om with switch contacts which connect the motor to the 

when the blades of the propeller are set to propel in 
either y dlsootien. Presumably the motor might be of the shunt 








wound kind, in order to a racing when the propeller 
blades are only slightly inclined. Means are provided to break 
circuit positively and without arcing when the lever is set in the 
central (inoperative) position. (Accepted March 13, 1901.) 


TEXTILE MACHINERY. 


2100. J. and F. Schlenter, Aix-la-Chapelle, Ger- 
many. Cropping Knives. {i Fig.) January 30, 1901.— 


In this spiral knife of sheet steel for use in cutting textile fabrics, 
the cutting shank is bent or elbowed, so as to make the angle of 








or sharp to — 
See ential ik tes toes of the, igen the ty 4 


convex, thereby aff eng yg he 4 ad 
portine surface. Two peg ory in me er stick, an 
a banc ‘ixed thereto and made of bel , form a guide 


for the strap to keep it in ite working don An india-rubber 

































ring pushed on to the grooved middle =: of the picker stick : 
gta} the strap from becoming too (Accuted March a a5) 
¥ 
ae. J. Moorhouse, , (eta Cone- 
aA August 25, 1900.—In cone | sufficient extent, and water —_ therefrom bearing with it oil in 
nie gear, and pastiowtnrty that hes use with slutting, roving, | emulsion. The water and oil are d into a vessel in which 
the oil (cleaned by the — is free to rise and op be 
drawn off from the aged level. If the oil is rancid, r mag- 
Fig.1. Fig 2. nesium carbonate may be mixed with the water by which i it is to 
RA: be cleaned. (Accepted March 6, 1901.) 
bt 4301. T. P. Bromfi Cradock, Cape Colony. 
if Gates. (4 Figs.) March 6, 1900. pe ee swin egate 
fittings, according to this invention, comprise an wu 
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and scutching machines, additional short compressible or wedge 
section belts are used under the transmission belt for the purpose 
of improving the grip and equalising the tension and driving rate 
between the belt and pulley surfaces. (Accepted March 13, 1901 ) 


1777. O. Schmidt, Dresden, Germany. Pulp Savers. 
(2 Figs.] January 25, 1901.—Paper-mill effluents are, oo 
to this invention, purified in a series of tanks, in the first of 
which grease and other floating scum is collected on the surface, 

This 


and iron, sand, and other impurities fall to the bottom. 
Fig. 1. 
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Fig kro Fig-8 87 
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toa) 7 
On phy plate an axially-pivoted roller borne upon the hanger-roi 
are provided at the ends _ — roller path, so 
that ‘the gate may be caused to er direction if 
swung well beyond the ve oho limit. Tau March 6, 1901.) 
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first tank is 80 ee that there may be sufficient Desori with illustrations of inventions patented in the 
to separate out f matter of considerable pip or é emul- | United States of from 1847 to the , and 
sion. The rate of liquid flow thereth: le such as to of patent law cases in the molly a Ty | 
allow impurities only to be collected —— aA -ary all clean and at the offices of Exammmpring, 36 and 

usable matter, such as pulp or weighting material, passes on with Bedtord-atrest, Strand. : 
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VERTICAL MILLING MACHINE AT THE GLASGOW EXHIBITION. 


CONSTRUCTED BY MESSRS. JOHN HETHERINGTON AND SONS, LIMITED, ENGINEERS, MANCHESTER. 
(For Description, see Page 604.) 

















;- 


is a very good collection of high-speed engines | pany, is supplied with steam direct from one of the 


— eee NATIONAL | coupled direct to dynamos. | same company’s dry-back boilers, with an indepen- 
; | A passing reference may be made here to the! dently-fired superheater alongside, the steam being 
(Concluded from page 583.) |two large Willans and Robinson’s engines, the one | brought toa temperature of 650 deg. Fahr. This, 


In this article we propose to conclude our general | driving a Schuckert and the other a Crompton | it will be seen, constitutes a complete power unit, 
review of the principal sections of the Exhibi-| generator, while alongside is a well-finished hori-| and in this respect it differs from all other steam 
tion, but it should be repeated that in these | zontal compound engine by Messrs. Davey, Paxman, | electric generators in the Exhibition. But we 
articles it has not been our intention to attempt |and Co., the high-pressure cylinder having two) return to the general review of the sections. 
even a brief description of all the exhibits, but| piston valves—a main and expansion—and a low- Pp 
only to direct attention to certain features likely to | pressure cylinder three piston valves—two of them Hypravtic MacHINERY a 
prove of special interest to the visitor. Amongst| main and one expansion. The expansion valve in| There is a very good collection of pumping 
other matters not dealt with, we defer our notice each case is driven by gear controlled by the | machinery at the Exhibition, and while there is 
of electrical plant and of prime movers generally, | governor. This engine, which is shown driving a|not much that is strikingly new, one finds many 
but it may be said in this connection that there | large generator by the Electric Construction Com- | improvements in details, and notably in connection 
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with the automatic regulation of the pumps, to suit 
the relative position of the accumulator load, while 
in the matter of electric driving there is a dis- 
tinctly progressive tendency. Nearly all the best 
known makers are represented. We have already 
referred to some of the installations of marine 
pumps, notably those by Messrs. G. and J. Weir, 
and Messrs. Clarke, Chapman, and Co., Limited. 
The Worthington Pumping Engine Company, 
Limited, are putting up an installation which in- 
cludes two marine feed heaters carried on stan- 
chions, and each capable of working for 4000 indi- 
cated horse-power, and in conjunction with these 
there are shown four marine feed pumps of new 
designs, two of them having 14-in. steam cylinder 
and 9} in. water cylinder with 18-in. stroke, while 
the other two are slightly smaller, but with a 
similarly long stroke. ‘These pumps supply water 
power to Messrs. Watson, Laidlaw, and Co.’s 
stand for the driving of centrifugals by Pelton 
wheels, but the Worthington Company have fitted 
up delivery and suction boxes and equipment of 
steam distribution valves, to show that either 
pump may work any of the feed heaters, or that 
they may be worked independently or in any com- 
bination that may be desired. Around the 
stand, but not in operation, is a large selection 
of the various pumps of which this firm makes a 
speciality. 

Messrs. Drysdale and Co., of Glaszow, have a 
large collection of their well-known ‘‘ Bon-Accord” 
pumps, including an 8-in. centrifugal direct-acting 
pump of 1200 gallons per minute capacity, and a 
5-in. of 600 gallons, the principal feature being 
the large impellers for high lifts. The firm 
have also a small set of pumps made entirely of 
a1 aluminium alloy and driven direct by a Lundell 
electric motor, the centrifugals being arranged 
in series, so that by passing the water through 
the two successively the speed for a given lift 
is reduced by one-third. On the adjoining stand 
Messrs. J. H. Carruthers and Co. exhibit several 
pumps for feeding marine boilers and for other 
duties. Another noteworthy feature is a safety 
valve fitted on the steam pipe between the stop valve 
and the engine and connected to the discharge side of 
the pump. It is fitted with a spring and a water 
piston, and in its action stops the pumps before the 
water pressure rises above the normal, restarting 
them when this pressure is relieved. Should the 
water pipe break and the pressure suddenly fall, it 
also cuts off the steam supply. 

Three-throw electrically driven pumps are shown 
by several firms in addition to Messrs. Carruthers, 
whose set is driven by Messrs. Mavor and Coul- 
son’s motor. Messrs. Andrew Barclay, Sons, and 
Co., Limited, Kilmarnock, show theic three-throw 
pump, discharging over a weir with attractive 
effect. The pump has three rams 7 in. in diameter 
by 9 in. stroke with double-beat valves having a very 
low lift. The pump is belt-driven from an electric 
motor at 60 revolutions per minute delivering 
13,200 gallons per hour, against 250 ft. head. 
The three-throw pump, exhibited by Messrs. 


| pump, the valve cannot get out of beat with the 
main working part. We hope to illustrate this 
| pump later. This firm exhibits centrifugal pumps, 
|as do also Messrs. McKie‘and Baxter, of Govan, 
| Thwaites Brothers, Limited, of Bradford, and one or 
| two other firms. 
| Messrs. Tangyes, Limited, have an imposing set 
| of centrifugal pumps, one of two for the new graving 
‘dock of Messrs. Stephenson at Hebburn-on-Tyne. 
'The engines are of the vertical compound type, 
with 134 in. and 27 in. cylinders, with 20 in. 
| stroke, and coupled direct to a pump, fitted with a 
/45in. suction and delivery pipe, the two pumps 
being capable of discharging 750,000 cubic feet of 
water per hour. The company have also a model 
on exhibition of two triple-expansion pumping 
engines driving treble rams 124 in. in diameter by 
48 in. stroke, which are being built for the water- 
works of the Hastings Corporation. The bucket 
and plunger pumps for the wells, which are 280 ft. 
| deep, are also provided. The ram pumps of each 
of these engines are to deliver 80,000 gallons of 
| water per hour, and the well pumps 90,000 gallons. 
' It may be added that a Tangye 140 brake horse- 
power gas engine is also shown. 

Messrs. Glenfield and Kennedy, Limited, of 
Kilmarnock, have in another part of the building 
an interesting exhibit, including three-throw 
pumps, a 2-ton hydraulic crane, hydraulic capstan, 
and other specialities. The most interesting feature 
is, perhaps, that the three-throw pumps are auto- 

| matically controlled by electric gear, the accu- 
mulator, when it rises to the top position cutting 
off the pumps, and starting them when the accumu- 
‘lator falls. It has been the practice of this firm to 
| fix some such mechanism, but in this case the gear 
is electric, and we hope to illustrate it later. 
| Messrs. Mather and Platt, Salford, have a 
splendid show, their stand being 112 ft. long by 
| 22 ft. wide, with over fifty items altogether, in- 
cluding a new bleaching installation, to be de- 
| scribed later, the largest electric generator in 
the Exhibition, and many pumps, hence the 
reference under this heading. They have a high 
lift centrifugal pump to deliver 1250 gallons per 
minute against a head of 95 ft. when driven at 
700 revolutions with a motor, as it will be at the 
Newcastle-on-Tyne Electric Traction station. The 
pipes are of 10 in. in diameter. Another to 
deliver 210 gallons per minute against 70 ft. 
head is shown coupled to a four-pole motor dis- 
charging through a fire nozzle to demonstrate by 
| the volume of the jet the pressure attained. Their 
| boiler feed pump, which is of entirely new design, is 
| of the three-throw type, with 34-in. rams and 4}-in. 
| maximum stroke, this latter being variable. It is 
driven direct by a motor to deliver 2500 gallons 
_ per hour against a pressure of 1801b. per square inch. 
| A weir is fitted with measuring tank to record the 
discharge when working at the Exhibition. There 
is also a Mather-Reynolds 21-in. pump worked 
by a high-speed compound engine of the en- 
closed type. The fire pumps form an interesting 
| feature of the exhibit as they are shown working in 





Joseph Evans and Sons, Wolverhampton, is driven conjunction with the general sprinkler system. A 
direct by an electric motor, constructed by the} noteworthy feature is the method adopted for regu- 
Electric Construction Company, Limited, and the | lating the admission of steam to the cylinder 
gearing, which is specially massive, is all machine- | according to the water pressure. This regulator 
cut; the first-motion pinion on the motor shaft being cofisis#s of a double-beat equilibrium valve con- 
of raw hide. The pump is capable of delivering trolled by a flexible diaphragm, and a fall in the 
9909 gallons per hour against 600 ft. head, the rams_ water pressure so affects the diaphragm as to cause 
being of solid gun-metal ; while the motor is of aspring in connection with it to open the steam 
the company’s standard 50 horse-power, four-pole valve. There are several such pumps, some motor- 
type, wound in this case for an output of 40 brake and others belt-driven. A new and interesting 


horse-power at a speed of 460 revolutions with feature should be noticed in connection with| 


500 volts current. The armature is of the barrel-| quadruple pumps for returning the water of con- 
wound multipolar slotted type. The general pro-| densation to the boiler of steam-heating plant. The 
portions are much more liberal than with motors | admission of the steam is automatically controlled 
generally ; the diameter of the shaft, for instance, | by a valve and float arrangement, so that when 
baing 4} in. the water rises or falls in the receiver, steam is 
A pump with steam cylinder fitted with Corliss admitted to the cylinder or the pumps are 
gear is exhibited by Mr. John Cochrane, of Barr- stopped. The firm also show in operation their 
head, the gear being placed within a casting vortex humidifier used in cotton factories, the 
fitted to the top of the cylinder and worked by a water being passed, at a pressure of 130 1b., through 
lever fitted to a crosshead mounted on the piston- a nozzle ;; in in diameter in a spray becoming very 
rod between the steam and water cylinders, and | finely divided, and that which is not absorbed drops 
working along slipper guides on the framing ; the into a tank for use again. 
whole arrangement is very compact and free The Pulsometer Company have a large exhibit, 
from loose parts. One of the features is that the the pumps shown ranging from 18 in. high, de- 
main distributing valve has at all times a positive | livering 900 gallons per hour, to one 7 ft. high for 
motion imparted to it at the beginning of its| 52,000 gallons. They also show their ‘‘Gral ” cut- 
traverse across the main steam ports, so that there | off attachment, which enables the pulsometers to 
is little chance of the main valve being jammed | use steam expansively. 
by grit or other obstruction, while, since the steam| Hydraulic hoists are exhibited by several firms. 


valve must always move synchronously with the! The exhibit of Messrs. A. and P. Stevens, Glasgow, 


| 





has a special controlling valve of the piston type 
with leather rings, the spindle being given a rotary 
motion so as to reduce the wear of the leather. 
The hoist pulleys are arranged tandemwise instead 
of side by side. This reduces the depth of the 
space required. The spindles are hollow and 
lubrication is through the hole. The cars are of 
wrought iron and brass work, which is somewhat 
unusual in Scotland. Messis. John Bennie and 
Co., Glasgow, have also several hoists with special 
hyd:aulic pumps. One of the hoists is of 1 ton 
capacity. 


.Pxyeumatic AND Atr-ComprREssinG Puiant. 


There are several installations of air-compressing 
plant, and various instances of its application. The 
‘Taite-Howard Company have a large exhibit of tools 
on this system, as have also Messrs. R. G. Ross 
and Son, Glasgow, and the International Pneumatic 
Tool Company, Limited, London, including drills, 
riveters, hammers, &c. In the central avenue 
there is a large stall occupied by the Ingersoll- 
Sergeant Drill Company, London, which shows all 
the productions of this well-known firm, compressors 
being shown driven direct by steam engine, belt- 
driven, electrically-driven, and otherwise, while at 
the same time many rock drills are exhibited. One 
of the air compressors has steam cylinders 16 in. by 
18 in. stroke working compound air cylinders 15}in. 
and 25} in. in diameter by 18 in. stroke, the capa- 
city being 1130 cubic feet of free air per minute. 
In this compound system a cooler is introduced 
between the two stages consisting of a vertical 
receiver, and the effect, it is said, is an increase 
in efficiency varying between 15 and 30 per cent. 
A second machine is of the straight-line type, 
with steam cylinders 14 in. and air cylinders 14} in. 
with a common stroke of 18 in. In the various line 
belt-driven engines, the special form of crosshead 
adopted has proved very satisfactory, and although 
not new, attention may be called to it. It is of 
the swivel type, the object being to adjust align- 
ment when there is any variation, due, say, to 
wear of the bearing of the driving pulley. The 
crosshead is formed by a large steel casting with a 
centre pin through it, to which the piston is con- 
nected, thus permitting a certain rocking motion. 
The company also show a small electrically-driven 
compressor of 4 horse-power operated by gearing 
and without belts. The motor, which is by the 
General Electric Company, of New York, is shunt 
wound, of 250 volts and 16 amperes; the speed 
being variable between 350 and 880 revolutions. 
It drives through gearing a compressor with a 
6-in. air cylinder and a 6 in. stroke, operated, of 
course, from the usual crank. The arrangement 
is very compact, the motor lying alongside the 
crank. 

There is also shown a large variety of rock drills, 
and the arrangement, now common in marble and 
other quarries, whereby the drill traverses along 
a shaft supported on the usual rock drill legs, is in 
use on the stand. In this case the marble is cut 
by a diamond driil, which is carried along the shaft 
by a hand-worked pinion enclosed in a sleeve and 
engaging in a rack on the horizontal bar. There are 
many other instances of this company’s work, but it 
is scarcely necessary to do further than mention that 
the company supply the power for several of the 
machine tools driven in the Exhibition as well as 
for turning the Midland locomotive shown by 
Messrs. Neilson, Reid, and Co. 

Messrs. Reavell and Co., Ipswich, in addition to 
their Scott engine driving a Fowler alternator, have 
several air compressors on their stand in the 
eastern section of the Machinery Hall. These air 
compressors are of the quadruplex and duplex 
type, in the former of which four cylinders work 
upon one crankpin, and have automatic regulating 
gear for shutting off the air supply when the pres- 
sure rises above the delivery pressure required. 
In conjunction with these there are two air hoists, 
but as we illustrated this company’s productions 
some time ago, it is not necessary to do further 
than make this general reference. 

Messrs. R. G. Ross and Co., wko have fur 
several years constructed a pneumatic riveter, ex- 
hibit an interesting development, in which the 
cylinder head is so constructed that it can readily 
be swivelled, and in this way manual action is much 
more closely approximated. To begin with, the 
riveter can easily be set to the centre, and by a 
movement of its lever the head may be swivelled in 
any direction while riveting. On the same stand 
the tirm show several small electrically - driven 
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blowers, with novel details, for use in connection 
with organs, &c. 

The United States Metallic Packing Company, in 
addition to having their special productions on exhi- 
bition, exhibit a Tilghman’s air compressor of the 
compound type, the steam cylinders being 8 in. and 
12 in., while the air cylinders are 7 in. and 10 in., 
the stroke being 8 in. The cylinders are tandem, 
the air cylinder being between the steam cylinder 
aud the shaft with its flywheel. The air valves 
used are Mathewson’s patent, each having a spring 
formed out of sheet steel interposed between the 
valve and guard, so as to make the valve close more 
promptly. The valves are fitted inside dustproof 
covers. In connection with this compressor the com- 
pany exhibit Bradford power drills and, Monarch 
hammers, the former varying in size feom*} in. to 
2} in. An attachment is made for reducing the 
speed for large diameter holes. 

Messrs. Duncan Stewart and Co , Glasgow, have 
on their stand a vertical air compressor in which 
the air cylinders are carried on steel columns above 
the steam cylinders, which are supported, according 
to ordinary marine practice, upon cast steel columns 
in front and cast-iron box columns behind, four 
steel pillars being used on top for each of the air 
cylinders. The piston-rod is carried through in one 
length to the air cylinder, stuffing glands being 
fitted. The steam cylinders are 12 in. and 24 in. 
in diameter, and theair cylinders 13 in. and 22 in. 
in diameter. The air is first compressed in the 
larger cylinder, passing afterwards through a 
cooler supported on brackets alongside the air 
cylinders, finally passing through the smaller 
cylinders, and thence into the storage tank fitted 
alongside. The compressing cylinders thus work 
on the compound system. The steam cylinders 
have the usual flat slide valve with an expansion 
valve attached, and there are two flywheels fitted 
on the shaft. 

In addition to the pneumatic tools to which we 
have referred, and which will be dealt with in 
detail in subsequent articles, it may be mentioned 
that Messrs. Samuelson and Co , Limited, of Ban- 
bury, illustrate the application to blowers, forges, 
&c. Messrs. Holmes Brothers, Camborne, illus- 
trate their well-known Cornish rock drills ; while 
on various stands there are, as may naturally be 
assumed, many representations of air fans, &c. 

Messrs. Thwaites Brothers, Limited, have an 
exhibit of Roots’ blowers, one of them capable of 
delivering 7000 cubic feet per minute, and driven 
by a compound tandem engine having cylinders 
63 in. and 12 in. in diameter by 14 in. stroke. The 
blower is driven by two shafts, one on each revolver, 
the engine being fitted with duplex cranks and con- 
necting-rods working off the ssme crosshead. An 
interesting feature of this engine is the barrin 
gear for starting the engine when on its dea 
centre, and also the hydraulic governor, which con- 
trols the speed of the engine to that required by 
the number of blacksmiths’ fires or foundry cupolas 
in operation. This is an advantage in large shops, 
where it seldom happens that all the blacksmiths’ 
fires are simultaneously in blast, but where the 
maximum demand must be provided for. Besides 
showing the ordinary belt-driven type of blower, 
the firm show one of Messrs. Ellis and Crichton’s 
patent motor-driven blowers. The motor, which is 
of the high-speed type, has its shaft prolonged into 
a shaft carrying a quick-threaded worm gearing into 
two wheels on the blower shafts. The gearing runs 
in an oil-box, and friction is reduced toa minimum, 


TextTILE MACHINERY. 


There is not a large collection of textile machi- 
nery, and as it is somewhat scattered, the effect is 
not impressive. First, reference may be made to 
a complete installation of bleaching plant exhibited 
by Messrs. Mather and Platt, of Salford, the object 
being to bleach in the ‘‘ batch,” or roll, instead of 
in the twisted rope, or loose, as heretofore. This 
is specially suitable for treating figured goods, as 
there is insured not only a uniform bleaching, but 
less likelihood of variable effect, which deteriorates 
colouring. It is also well adapted for linen goods. 
We confine ourselves here to a brief description. 
The material is wound on rollers, and in this form, 
i.e., a8 a ‘‘ batch,” is transferred to a wagon car- 
riage, which is run on rolls over a saturating trough. 
The wagon consists of a large cast-iron frame 
having at one end a perforated plate with a circular 
reservoir behind, the outer edge or periphery 
being cut to serve asa driving wheel. The batch 
of cloth is pressed close up against the per- 





forated plates, aud the whole is rotated in each of 
the baths by gearing. 

Having been soaked in the saturating trough, 
the carriage is worked by capstan into a kier, 
which is 6 ft. in diameter and 5 ft. 6 in. long, 
where one wagon only has to be accommo- 
dated ; the door of the kier is wedge shaped 
from bottom to top, and is lowered into position 
by worm gearing operated by a 10 brake horse- 
power electric motor, which also serves to drive the 
capstan, the pumps, and the various spur gearing 
necessary for rotating the batch on its carriage in 
the several baths. The special appliances for in- 
suring the uniform treatment ef the batch with the 
caustic liquor when within the kier are most effec 
tive ; this liquor is pumped into a passage in the 
frame at one end of the carriage with a narrow lip, 
and forced through this narrow longitudinal orifice 
into the end of the batch. The batch, when in the 
kier, is rotated, and a partial vacuum is created 
within the circular reservoir, and thus the circula- 
tion of the liquor from the orifice to the reservoir, 
and therefore through the rotating batch, is con- 
tinuous and uniform. Suitable heating arrange- 
ments are provided, and the liquor flows in a con- 
tinuous stream in this way.for several hours. The 
batch is subsequently washed within the kier, and 
is then removed with its carriage from the kier, 
and the roller and batch lifted by a crane into an 
open chemicking and souring well, where it is 
placed upon bearings against a perforated disc and 
reservoir of the same design as in the carriage. It 
is again rotated in a full bath; a pump is used 
for drawing the liquor out through the circular 
reservoir with its perforated plate, creating a partial 
vacuum, and as the only passage to this rotating disc 
or reservoir is through the layers of the cloth, the 
souring treatment is here also uniform. After this 
treatment the cloth is washed in the same bath and 
is ready for the usual finishing processes, calender- 
ing, &c. We hopeto publish a detailed description 
of this interesting process later. 

The remainder of the textile exhibits are weaving 
looms and hosiery and knitting machinery, and in 
several instances there are interesting attachments 
made to the machines which are worthy of ing 
notice. Messrs. Robert Hall and Sons, Limited, 
of Bury, Lancashire, have several machines 
working, the most interesting, perhaps, being a 
large tapestry and velvet carpet loom for weaving 
stuff up to 54 in.; the interesting novelty here is a 
wire motion for inserting and withdrawing wires and 
knives, the tappit being substituted for the rack 
and pinion and _ bevelled wheel, so that there is less 
complication in the mechanism. In a cross-winding 
machine they adopt an arrangement for dispensing 
with the ordinary warping bobbins. This is an im- 
portant advantage, especially in the export trade ; 
great inconvenience, and, indeed, a matter of great 
expense, being involved in providing special 
bobbins for exporting the yarn. With this machine 
there is used a paper tube, parallel or conical, 
according to requirements, for winding from the 
kop or hank, the tube being held ona conical centre 
by a special spring. It may be noted also that 
every bobbin has an independent cam, so that there 
is no concussion on the steps and no wear and 
tear, as is often the case when two bobbins are 
worked with one cam. Another winding machine 
for coarse or medium yarn dispenses with the 
bobbin also through windings on a bare spindle 
through a cup, so that double the amount of weft 
is run into each shuttle ; the variation of the cup 
is from 4 in. to 5 in. 

The Carver Loom Company, of Glasgow, exhibit 
a harness weaving Jacquard loom of the usual type, 
but fitted with a special electrical arrangement to 
dispense with the use of cards ; the reproduction 
of the figure on the fabric being effected from a 
single metallic sheet bearing the design. This 
object has long been desiderated, and has been 
once or twice tried, we believe not altogether 
successfully, so that the machine in question will 
be closely examined during the course of the Exhi- 
bition. It was not, however, in working condition 
during the course of our visit, so that we defer a 
complete description of it. Another Jacquard 
loom is shown in motion by Mr. Thomas Stevens, 
Coventry. 

Messrs. George Hattersley and Sons, Limited, 
of Keighley, a tirm established in 1789, exhibit a 
box loom for heavy Scotch tweeds and another for 
lighter goods ; but the most interesting of their 
exhibits is an automatic self-shuttling loom, which 
is new in design, the idea being to reduce the 





number of working parts without any increase in 
the possible wear and tear. ‘The varp stop motion 
is new and does not require the warp ends to pass 
through needles or drop pins: it is also out of the 
way of the weaver, and is very easily taken out or 
refitted : the loom can be automatically stopped for 
rechanging the shuttles, and similarly is self-start- 
ing. An ordinary weaver can attend to sixteen of 
these looms with as little effort as is the case with 
four ordinary looms. The same cmpany show 
upon the stall of Messrs. Forsyth, the well-known 
Glasgow clotbiers, looms for weaving Scotch plaids 
and tartan kilting, both of which are distinctly in- 
teresting. On this stand al-o there is a hosiery 
machine by Mr. W. Cotton, Loughborough, capable 
of making six combinations or dresses simultane- 
ously, 2U gavge and 20 in. wide. The production 
is about 14 dozen of such hosiery per week of full 
size, and it only requires one man to operate it. 
Messrs. Hutchinson, Hollingworth, and Co., 
Limited, Dobcross, show an open fast-running 
loom, 90 in. reed space, with four boxes a side. 
Throughout the Exhibition also are a number of 
knitting machines ard other small plant which 
need nut, however, be enumerated here. 


CONFECTIONERY AND Bskinc MAcHINERY. 


There are four large stalls of confectionery 
machinery, and the mechanical details are certainly 
of great interest to general engineers. There are 
many novelties applied to this class of machinery, 
and uf these some in their ingenuity are suggestive of 
possible developments in other departments of 
mechanical engineering, while others may have been 
borrowed from general practice. Thus, one finds 
that in the boiling of sugar several firms have in- 
troduced the steam coil system, and one or two 
have later adopted the vacuum principle which has 
enormously increased the production of boiled sugar 
ready for treatment for dough in the lozenge and 
other machines. In the lozenge machine again of 
Messrs. Joseph Baker and Sons, Willesden Junc- 
tion, an adaptation of the capstan principle has 
been applied for the rollers used in forming the 
several shapes of lozenges. The rollers are mounted 
around the periphery of a circular casting which is 
rotated, instantly changing the roller or the size 
and shape of the confection ; the standaid with 
the gearing is pivoted so as to be readily moved 
forward to enable the wheel with its rollers to be 
changed. There are thus mounted six different 
sets of rollers. Messrs. Baker show a complete 
sugar-boiling plant, lozenge making, chocolate, 
Jap and caramel machinery, all at work on the stand 
of Messrs. Stewart and Young, of Glasgow. 

On the adjoining stand of Messrs. John Gray 
and Co., Limited, of Glasgow, there are also shown 
in operation lozenge-cutting machinery, oscillating 
and revolving comfit pans, with sugar vacuum boiler, 
by Messrs. Low and Duff, Limited, Dundee. The 
lozenge machine has several interesting features ; 
the feeding arrangement is new, and consists of 
several brass spira] screws working in circular beds, 
and rotated by gearing. The alternate screws 
rotate in opposite directions, so that the dough fed 
through the box containing these screws is forced 
by one spiral against its neighbour, and thus is 
more effectually kneaded than was formerly the 
case. The dough then passes through rollers set 
to suit the thickness of the lozenge and through the 
stamping gear, the type being carried on a wooden 
block worked by a cam. Thence the material 
travels through the cutting discs mounted, with the 
frame, on eccentrics, along with a plunger bar for 
ejecting the lozenges out of the cutter and passing 
them on to roller conveyors, from which they are 
delivered in a continuous sequence on to boards 
running kelow the main traverser on travelling 
belts. 

Messrs. Robert Morton and Co., Wishaw, have 
also confectionery machinery, which is shown run- 
ning, although not producing confections ; they also 
have an automatic feeding arrangement with spiral 
screws and also self-delivering. The novel feature 
of their machine, however, is the system of print- 
ing, which closely approximates that adopted in 
letterpress machinery. The type is mounted on a 
four sided bar, which is rotated one-fourth of a 
revolution at each stroke of the lozenge-cutters. 
It is inked at the same time by coming in contact 
with a special roller. It is also worth noting that 
the cutting tools to form the various shapes of 
lozenge in Messrs. Morton’s machines are seam- 
less, and are nickel-plated, to prevent corrosion. 
In their caramel machine there is an ingenious 
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attachment to enable the caramel dough to be cut| in operation manufacturing cocoa powder, choco- | in the dough divider for determining the quantity 
both ways to form squares. The board carrying late, and confectionery, by machinery constructed | for a given weight of loaf. The oven, too, is an 
the dough is mounted centrally on a pivot carried, by Mr. J. M. Lehmann, of Dresden. There is a| advance on older methods. It is heated by pipes, 
by the chain which conveys the board under and | triple cocoa-grinding mill, chocolate rollers, and a/| and the draw-plate runs on ball bearings running 
past the cutting knives. When the board has passed | divider ; but we hope to deal more fully with the | on U plates mounted at the front on a bogie, which 
through one set of knives, a corner of it comes into | interesting machines on these several stalls. | travels on the floor of the bakery, and thus there 
contact with a roller attachment projecting into its | There is a bakery in the Exhibition for pro- is not only cleanliness, but great facility in 
path, and the obstruction causes the board to turn | ducing Bermaline bread, the machinery being by manipulating the batch. 
one-fourth of a revolution, so that it travels for-| Messrs. T. Melvin and Son, Glasgow, and some of | 
ward again at right angles to its former direction, | it is novel in its details. In the doughing machine WeicHinc MAcHINERY. 
and thus the dough is cut in the opposite direction | the form of blade has been changed. Formerly the Messrs. H. Pooley and Son, Limited, Liverpool 
to form the squares. Usually the caramel machine | blades were parallel bars, representing an oblong, | and London, have a very complete exhibition of 
is without this attachment, and a girl is required | while now they have each a great twist, and as | their weighing machinery, the most interesting, 
for the single purpose of lifting the board as it | there are two in the drum working in opposite | perhaps, being an automatic grain weigher. The 
passes between the two cutters, and to place it | directions, the dough gets a rotary as well as a hopper into which the grain is discharged is so 
convenient for the next cutter. lateral kneading, and is passed vigorously from one | balanced as to cut off the supply immediately a pre- 
Mr. Alexander T. Assafrey, Glasgow, has a stand blade to its opposite. Belt drive has been adopted ' determined weight is contained, so that each dis- 
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charge of the hopper, recorded on a counter, indi- 
cates the total supply at any time. There are 
several cattle weighbridges, with water balance, 
and these are fitted with an ingenious dial, the 
central part of which is indented, so that the 
‘‘hand” does not overlap the figure on the dial, but 
the latter forms a continuation of it, and thus there 
is no chance of a shadow confusing the reader. The 
company also have a railway wagon weighbridge 
with interchangeable centre, and other interesting 
exhibits. Messrs. W. and T. Avery, Limited, 
London, have also a large exhibit. They supplied 
the 20-ton weighbridge on the railway siding 
at the Exhibition. It is on their well known 
“~~ three-lever principle, with a platform 14 ft. by 
\\ \ 6 ft. 6 in., and is fitted with their steelyard, 
i He. obviating the use of loose weights; but in this 
SOs case there is fitted a new steel notched protection 
i Ae bar at the back of the steelyard, to prevent wear 
4 HH \\ \ and preserve the accuracy of the graduation grooves 
l TEX on the steelyard, the positioning nib does not 
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{ii \\ come into contact with the steelyard until it is 
VW ea 7 \\ exactly opposite the proper V-shaped groove. A 
eee ML \ colliery weighing machine is shown on the com- 
' pany’s stand fitted with an automatic self-indicat- 
\ ing steelyard having a quadrant so arranged that 
WY, the weight is ascertainable from a distance. There 
Ss" is a crane-weighing machine for weighing castings, 
Wits ") | qF i i armour-plate, molten lead in a ladle, &. The 
— A suspension loop is turned under and bolted to a 
strong wrought-iron frame from which all the 
| | levers carrying the load are suspended. 
We propose in later issues to deal with separate 
exhibits of special interest. 
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Tue Parana.—The Argentine Minister of Public 
Works proposes to dredge the channel of the Parana 
between Victoria, Entre Rios, and Rosario de Santa Fe. 
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THE TRANS SIBERIAN RAILWAY. 
(Continued from page 567.) 

Tue special features from the engineering point 
of view, and the diffizulties which were encountered 
during the construction of the great Trans-Siberian 
Railway, will be now considered section by section. 


Tue Westzry Sipertan Raiiway. 

Section 1 of the Trans-Siberian Railway is 
1327.86 versts (88U.37 m lzs) in length ; it starts 
from Tchelia sinsk, oa the eastern slopes of the 
Urals, and follows an easterly direction practically 
along the 50 parallel of north latitude. The line 
passes through the following towns: Kourgan, 
at 241 versts (159.78 mile-); Petropavlosk, at 490 
versts (328 87 miles); Oinsk, at 745 versts (494 
miles); Kainsk, 1015 versts (692.83 miles) : it then 
crosses the Obi, and ends at the station of that 
name. 

The couatry through which this railway runs 
consists uf a steppe (plain) covered with high grass 
intersected from south to north by the Tubol, the 
Ichym, the I:tych (three prin-ipal tributaries of 
the Obi), and the Ob:itself. With the exception 0° 
these rivers and a very few minor branches, there 
are nv springs, but the steppe is covered with 
small oval-shaped lakes containing saltish water ; 
these small lakes are the remains of the sea, which 
at no very distant period coverel the whole 
of the region. All undulations being practically 
absent, there is no indication of watersheds or 
of drainaye basins, and it is difficult to distingui-~h 
the limits of one river system from another. The 
grount is everywhere frisble and easily permeable 
tor water, it is for the greater proportion of the line 
studded with clumps of dwarf elms and willows, 
the timber of which is only fit for firewood or 
domes‘ic utensils. Clouse to the Obi the country 
is hilly, but on the further side of thit river 
its aspect changes suddenly, besoming accidented 
and c»vered with con-ideranle forests. An accu- 
rate ilea of the remarkably flat character of the 
country can be gathered from the fact that it 
was possiole throughont t» limit gradients to a 
maximum of 1 in 133.135, and to lay out the line 
with 56.5 per cent. of horizontal gralients and 
92.5 per cent of tingents, while the quintity of 
earthwork did not exceed the modest amount of 
1723 cubic sagenes per verst (= 23,400 cubic feet 
per mile), or 13.29 cub'c yards to the yard for- 

ward. Work on this line was commenced as stated 
on July 19, 1892, and it was opened for traftic by 
October 27, 1896; the whole work was carried out 
under the personal supervision of the present head 
of the State Department for Railway Construction 
(Engineer K. J. Mikhailovsky). The cost without 
rolling stock was 4,042,018/., or 4,588/. per mile ; 
the roiling stock cost 908,7301., or 10311. per mile. 
The total amount of earthwork was 203 million 
cubic yards, and cost on an average 2.26 roubles 
the sagéne (44d. a cubic yard). The height of the 
embankments was on an average 5 ft., a little over 
doub'e the usu#l practice on Russian railways ; 
this was necessary to keep the ballast clear of 
water during the rainy season, with 14 to 1 slopes. 
As stone was obtainable only at the two ends 
(Tcheliabinsk and Obi), all minor bridges, and, in 
fact, all bridges save those exposed to the action 
of ice floes, were built on wooden abutments with 
wooden superstructures It is the intention, how- 
ever, to gradually replace these with masonry and 
girders. 

The details of the culverts and bridges are as 
f sllow : 

L. Saven cist-iron culverts of 3 ft. 6 in. dia- 
meter (internal), costing 51. 13s. to the foot run. 

2. Two masonry cuiverts, 5 fc. 3in. and 10 ft. 6 in. 
op ning. 

3. 26L wooden bridges from 7 ft. to 14 it. spans, 
the total length of which amvunts tv 2071 sagéses 
(14,497 ft ), and the cust on an average to 41. 5s. 8d. 
w foot ran. 

4, Four girdec bridges on masonry abutments 
from 70U ft. to 26074 ft. in 1 nyth. These cost 
on an average 741L roubles to the sigéae, or 
1121. 3s. 73.4. to the foot run. 

Table VII. gives the details of the last-named 
bridges. The maximum distance between watering 
stations was fixed at 374 mules, but it has not 
exc-eded in practice 32.22 miler. 

The climate of the country traversed is extremely 
Severe, with a short hot summer and a Joog winter ; 
the winter temperature averages between —21 deg 
and — 25 tleg. Cent. (—5.8 deg. to —13 deg. Fahr.), 





TaB_e VII.—Chief Bridges on the Western Siberian 
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Nore.— All the ab ve bridges were designed by Professor N, A. 
Bieleloubsky, and manufactured in Russia. 
but frequently the mercury goes down to —50 deg. 
Cent. (—58 deg. Fahr.), and the winds are fre- 
quent and very strong. 

The working summer season rarely exceeds 120 
days, so that a great deal of the construction had 
to be done during the winter. The population is 
very scattered, as there are only about two inhabi- 
tants to the square verst (=0 88 to the square 
mile); their avocations are exclusively agricul- 
tural and pastoral, so that the country contributed 
but little labour to the works. Roads, means of 
transport, and materials of construction were prac- 
tically wanting, and one of the most serious 
obstacles in the way of successful operations lay 
in the procuring and delivery of such materials 
at the s:te of the work. This involved a heavy 
supplementary outlay in carts, horses, steamers, 
and barges, for the construction of temporary 
bridges, workmen’s dwellings, stores where the 
materials were procured, and along the line, lime- 
kilns, brickworks, sawmills, steam ferries over the 
main watercourses, &c. Timber was very scarce, 
and for the most part had to be brought enormous 
distances. The chief sources of supply were 
the district of Oufa, beyond Tcheliabinsk, and that 
of Tarsk, in the Government of Tobolsk. The 
timber from these districts was collected on the 
banks of the Irtych, and dealt with there at 
the sawmills ; it wasthen transported by barges to 
the yard at Omsk, and delivered thence by cart 
on the works. A third source of supply was 
the Obi, whence timber was transported on to 
the line by carting and rafting. All manufac- 
tured materials—bridge iron, plates, bars, rods, 
rails, rolling stock, cement, &c , were produced in 
the manufacturing centres of European Russia, and 
were collected at three principal dépéts—at the 
terminal station of Tcheliabinsk by rail, and those 
of Omsk and Krivostchokovo (left bank of Obi), 
through Tumene and the navigable system of the 
Obi. The scarcity of ballast pits and their distance 
from the line were also serious obstacles involving 
lengthy and difficult transport. Some of these pits 
lay at a distance of 263 miles from the railway. 
Another difficulty was the scarcity of sub-con- 
t-actors for the work and for transport, so that with 
the exception of the bulk of the earthwork, the 
erection of the large bridges, and the laying and 
ballasting of the track, which were done by contract, 
all the other works and transport had to be under- 
taken departmentally. To insure completion to time, 
and within the limits of the estimates, the system 
of working adopted was the construction of the road- 
bed and woolen bridges as rapidly as possible, 
followed by the prompt laying of the track, so as 
to avoid cartage as much as practicable and to 
substitute train haulage. Want of water was 
another serious difficulty, notwithstanding the 
abundanc; of lakes along the route. Most of 
these contained bracki-h water, unfit for drinking 
or steam purposes, and where the water was fresh 
it was usually frozen. Recourse was had to 
artesian borings in the case of seven stations, and 
at one crossing place ; in no case, however, did the 
water reach the surface without pumping, and 





although superior in quality to the surface supply, 
it was so hard that in six cases chemical treatment 
had to be resorted to. 

The construction of the Ekaterinburg-Tchelia- 
binsk junction line was commenced in 1894, and com- 
pleted by 1896 by the same administration. By 
th's line the Perm-Samara system was knitted up 
with the Ural mineral region and the Europ°an 
Russian railways. The length of this line was 
225.86 versts (149? miles) costing 687,9961. with- 
out rolling stock, or 28,651 roubles per verst 
(nearly 4600/. a mile). 

Ever since the provisional opening of the 
Western Siberian Railway for traffic in 1895, 
and more especially since the regular opening 
in October, 1896, the requirements of passenger 
and. emigrant traftic, and the amount of goods to 
be transported have considerably exceeded the 
original estimates, and can no longer be served by 
the three trains each way originally provided. In 
1898 the service had already been increased to 
eight trains each way on the Tcheliabinsk-Petro- 
pavlovsk section (328 87 miles), and to six trsins 
each way between Petropavlovsk and Obi (551.50 
miles), without counting the Siberian express, 
which runs twice a month. In the winter of 1898 
there was an accumulation of some 7000 wagons 
along this line, representing upwards of 100,000 
tons of goods; these were awaiting their turn 
to be forwarded for some 34 months, causing ex- 
treme inconvenience and expense to both the 
public and the Government. 


THe CentTrat Srpertan Ratiway. 

Section No. 2 of the Trans-Siberian Railway is 
1137.34 miles in length. Starting from the right 
bank of the Obi, the general direction is north-east 
to Taiga (144.53 miles), where there is a branch to 
the town of Tomsk, 59.24 miles in length. From 
Taiga to Kansk (at 620.57 miles), the line follows 
the 56th parallel of north latitude, and passes 
close to the towns of Mariinsk (at 236.03 miles), 
Atchiosk (at 360.67 miles), and Krasnoiarsk (at 
471.39 miles). Shortly after leaving Kansk, the 
line turns sharply to the south-east, making for 
Nijnioudinsk (at 82311 miles), whence it con- 
tinues in the same direction till the terminus is 
reached just beyond Innokentievskaia (at 1133 73 
miles), at the Irkout. This is on the left-hand con- 
fluent of the Angara of the same name, and 
opposite Irkoutsk, which is on the right bank. 
In construction this line was divided into 
two sections—Obi-Krasnoiarsk (471.45 miles) and 
Krasnoiarsk - Irkoutsk (665.89 miles in length). 
The work was commenced on the former section 
May 16, 1893, and it was provisionally opened to 
trattic on December 13, 1895, the final opening being 
delayed owing to the construction of the second 
section till January 13, 1898. The estimated cost 
of the first portion was 3,352,2711., or 63571. per 
mile without rolling stock, and with an allowance 
of 500,086/. for the latter, or 10611. per mile. Bo- 
tween Obi and Atchinsk, for a distance of 365 miles, 
the country presents few undulations, so that the 
maximum gradient is only 9 per 1000 (1 in 111.11), 
and the minimum radius for curves is 25 chains. 
Where the latter coincide with the former, the 
gradient is reduced to 8 per 1000 (1 in 125). 
From Atchinsk to Krasnoiarsk (106? miles) the 
country is hilly, the maximum gradient is increased 
to 15 per 1000 (L in 66.66), and is allowed to 
coincide if necessary with the minimum curve of 
15.90 chains radius, making the maximum gradient 
equivalent to 17.4 per 1000 (1 in 57.46) on tan- 
gents which represent 69.9 per cent. of the tutal 
length. The horizontal gradients amount to 25 per 
cent. ; the total volume of earthwork on the main 
line was 15,026,894 cubic yards, and averaged 
32,442 cubic yards per mile—the average cost 
being 3.59 roubles per sagéne (7.2ld. per cubic 
yard). There is a total of 311 culverts and bridges 
on the first section, of which 86 are masonry cul- 
verts with openings from 2 ft. 4 in. to 21 ft , cost- 
ing at the rate of 21. 103. 24d. per cubic yard ; 272 
wooden bridges from 3 ft. 6 in. to 140 ft. span--— 
the total length of which amounted to 14,525 ft., 
and the cost on an average to 147s. the foot run. 
There are six masonry bridges with wooden super- 
structures of from 7 ft. to 140 ft. span, costing 
73l. 5s. 4d. the foot run. There are three single- 
span girder bridges, with masonry abutments, of 
spans from 140 ft. to 185 ft., costing 93/. 16s. 6d. the 
foot run. Finally, there are four girder bridges, 
of several spans from 350 ft. to 1680 ft. with 
masonry abutments, eosting 96]. 2s. 74d. a foot, 
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TasLe VIII.—Cuier BripGEs ON THE CENTRAL SIBERIAN RAILWAY. 























} | | 
| Mileage | | | 
wee i Bridge | ‘Total [Number | 
Name of River. Description of River. | “menoe. | Water | of | Span | Description of Girder. 
| ment of | Opening |Girders. | | 
| Line. | | | 
Section I. 
! | miles | ft. | ft. | 

1. Tomi... .. Navigable ge age to} 103.43 1680 6 280 Semi-parabolic, with lower decking. 

| pros ig above ra iad | ; 

2. Iaia . oT Not navigable } 181.61 350 2 | 175 Triangularsystem, with parallel rectilinear mould- 

ings and lower decking. 

3. Sy ss te ee 238.02 700 4 175 Ditto Ditto 

4. Tchoulym ..|Navigablefrom railway cross- ' 2 280 + . . 

| ing during bigh water only } 360.01 910 1 350 ; Semi-parabolic system, with lower decking. 
os. | 
Section II. 

1. Yenisei -.|Navigable from the mouth of 472.72 800 6 | 474 |Girders 19 ft. 6in. apart. Statically determined 
Minoussinsk, above railway | | by ———_ ag of — with eord 
crossing. Ocean steamers | carried on lower flanges. Theoretical depth, 
can sn far Ienisseisk, | 71 ft.; height of girders above low water level, 
above the Angara. Regu- 65.17 ft., and of curb of caissons below ditto, 
lar service of steamers | | pre = Designed by Professor L. D. 

rcoskouriakov. 

2. Rybnaia Not navigable 473 38 420 3 | 110 ‘| Triangular type, with straight mouldings; road way 

| on lower flinges. 

3. Kane.. Rafting only 621.89 810 3 280 | Semi-parabolic system ; roadway on lower flanges. 

4. Birussa Ditto 724 1120 4 280 Ditto Ditto 

9 
5. Ouda.. Ditto 828.75 1260 2 | = |Superstructure of previous syetem. 
ease | 
e 
6. lia Not navigable 900.55 560 a “-" 2°0 Ditto Ditto 
' 9 ° . 

7. Oka Rafting only £85.22 | 1540 { : a0} | Ditto Dito 

| a ie | 

8. Bielaia | Not navigable 1085 33 700 | 4 | 175 |Triangular type, with diagonals and straight 

| mouldings and power ~—— 
i . 1 280 |Semi-parabolic with diagonals, lower decking. 

9 Kitol.. | Ditto 1169.20 | 490 { ; iss \Geckiee'on top , 

east | calles a ae ‘ee | Ee ro a 

the details of which are given in Table VIII. The| costing 3/. 5s. 10d. a foot run; and one girder 


intended maximum distance between the water 
stations was 24.15 miles, but the actual distance is 
51.18 miles. 

The second section of the Central Siberian Railway 
was commenced June 23, 1894, and it was regularly 
opened for traffic January 13, 1899. For purposes 
of construction it was divided into four subsec- 
tions: 1. Krasnoiarsk to Nijnioudinsk (356 
miles), through very hilly country; 2. Nijniou- 
dinsk to Zima (158.46 miles), partly hilly ; 3. Zima- 
Polovina (91.49 miles), very hilly; 4. Polovina- 
Irkoutsk (59.67 miles), partly hilly. For the very 
hilly country, maximum gradients of 17.4 per 1000 
(1 in 57.46) on tangents, and a minimum radius of 
15.90 chains for curves coinciding with gradients 
up to 15 per 1000 (1 in 66.66) were allowed. In the 
partly hilly country a maximum gradient of 11.3 
per 1000 (1 in 88.49), with a minimum radius of 
15.90 chains in coincidence, with gradients up to 
8 per 1000 (1 in 125). The cost was 55,899,052 
roubles (5,939,2741.), or 62,527,137 with rolling 
stock (6,643,5091.), being 89231. per mile, with an 
allowance of 7011. 9s. 3d. for rolling stock. The 
amount of earthwork was 32,804 cubic yards per 
mile, or a total of 21,844,800 cubic-yards, equivalent 
to 18.69 cubic yards to the yard run, or an average 
bank of 6 ft. 4 in. throughout the section, costing 
4.26 roubles a sagéne (=84d. a yard). 

There are 574 culverts and bridges, of which 
seventeen are cast-iron barrel drains of 4.13 ft. in- 
ternal diameter, costing 14/. 5s. 4d. the foot run ; 
sixty are masonry culverts, from 3 ft. 6 in. to19 ft. 
3 in. span, costing 3/. 2s. 11d. a cubic yard of 
masonry ; there are 492 wooden bridges, from 3 ft. 
6 in. to 210 ft. span, with a total length of 30,254 ft., 
and an average cost of 51. 19s. 6d. the foot run ; nine 
wooden bridges, with masonry abutments, have 
spans from 7 ft. to 140 ft., costing 741. 15s. 1d. a foot 
run ; and nine girder bridges have masonry abut- 
ments, with spans from 420 ft. to 2800 ft., costing 
on an average 132/. 19s. 7d. afoot run. The details 
of the larger bridges are given in Table VIII. 

In addition to the main line above described, 
there is a branch from Taiga to the seat of Govern- 
ment at Tomsk, which is on the River Tomi, one 
of the most important in Siberia. This branch, 
which is 62.24 miles in length, is laid out across a 
very hilly country, and cost, without rolling stock, 
273,4021., or 43931. a mile. The earthwork 
amounted to 1,625,981 cubic yards, or 26,106 cubic 
yards per mile, costing 64d. per cubic yard. On 
the Tomsk branch there are thirty-seven culverts 
and bridges, viz., three cast-iron barrel culverts, 
of 3 ft. 6 in. diameter, costing 101. 163. 1d. per 
foot; fifty-three timber bridges of from 7 ft. to 





35 ft. span, measuring a total of 1750 ft., and 


bridge, with masonry abutments of 140 ft. span, 
costing 52]. 5s. 2d. a foot of span. 

The engineer in charge of construction on the 
Central Siberian was N. P. Mejeninof. Except for 
the hills, the country traversed is an undulating 
plain—the hilly portion is almost mountainous, and 
intersected by spurs of the mountain ranges of the 
Altai, the Alataou and the Saian. The general east to 
west direction of the line involves the intersection at 
right angles of a great number of rivers and streams, 
and dividing watersheds of various descriptions, 
some of which are of considerable elevation, while 
the distance between the neighbouring valleys 
being small, the limiting maximum gradient for 
mountain lines was unavoidable. The country is, 
however, wooded ; there are hardly any open glades 
and still fewer clearings, so that the forest for long 
distances resembles virgin bush (taiga), trackless 
and wild. Here and there on the higher eleva- 
tions the forests consist of giant conifers. These 
forests for 200 miles are traversed without a break 
for from 26} to 46} miles at atime. The climate in 
Central Siberia is very much the same as in Western 
Siberia—hot and short summers, long and cold 
winters : average summer heat + 21.25 deg. 
Cent. (+ 70.15 deg. Fahr.), average winter cold 
—22.5 deg. Cent. (-- 6.5 deg. Fahr.) with an extreme 
low temperature of — 56 deg. Cent. (— 68.8 deg. 
Fahr.). The working season extends from May to 
September, and, allowing for holidays and unfavour- 
able weather, consists of about 100 days. Much 
of the important work had, therefore, to be done 
during the winter. In the case of the masonry 
supports for bridges, temporary boarded-in shelters 
had to be provided, which were heated to protect 
the work from the injurious effect of the cold. 
There is very little population along the line, under 
3} per square mile, and consisting chiefly of settlers 
from ‘‘Great Russia” (i.e., Central), collected 
along the postal road from Tomsk to Irkoutsk ; 
the occupations are agriculture, stock rearing 
(cattle and horses), and transport. This scarcity 
of population involved the engagement of all 
necessary labour in Russia, and the establishment 
of vast dépéts for food, with all the transport 
equipment requisite to keep them properly sup- 
plied. Although, locally, there was no lack of 
capital, the utter ignorance prevailing on all 
railway matters kept the inhabitants from taking 
contracts; while a similar ignorance in Russia 
proper of things Siberian, kept regular railway 
contractors wholly aloof when the line was first 
started, and at no time was there a sufficient number 
available. For this reason the railway department, 
in the majority of cases, had itself to do what was 
necessary. Notwithstanding that the railway fol- 





lowed the main road for long distances, the transport 
of materials from the quarries to the various works 
involved the construction of a whole network of 
secondary roads with temporary bridges and embank- 
ments made of logs across the forest swamps. The 
greatest obstacles were dense forests, which were 
absolutely roadless, save for a few hunting tracke, 
with a boggy surface stratum 5 ft. thick, covered with 
thick turf. The preliminary work here consisted in 
clearing the route, and then laying the trunks of the 
fallen trees side by side across the former (corduroy 
fashion); followed by draining the surface beds of 
the line with a network of ditches; and finally 
stripping off the top layer of dead wood and leaves 
lying on the ground, which was simply a network 
of roots. The privations entailed on the staff by the 
continual damp, the absence of all comforts, and the 
absolute solitude, may be better imagined than 
realised ; some offset to this was, however, fur- 
nished by the relative abundance of materials 
for construction— timber, stone, and_ ballast. 
Everything else had to be brought from Europe 
along one particular route, viz., vid Tumen, 
and thence by water along the rivers Obi, Tomi, 
Tchoulym, and Yenisei, to the central dép6ts at the 
points of intersection of the line. The distance from 
the manufacturing centres caused extreme irregu- 
larities in the deliveries. As the completion of 
the line to date, depended chiefly on the prompt 
laying of the track, the works were commenced at 
many points simultaneously, and the requisite sup- 
plies of rails and fastenings were collected at dépéts 
on the Obi, the Tchoulym (the navigation of which 
had been previously improved for the purpose), at 
Krasnoiarsk on the Yenisei (through the Obi- 
Yenisei Canal), and on the Angara, near Irkoutsk. 
The rails for the second, or eastern, section were 
ordered from the iron works at Nikolaievsk, about 
62 miles below Irkoutsk, on the Angara, the navi- 
gation of which had been previously improved. 
But owing to the failure of this supply, rail-laying 
had eventually to be done entirely from Kras- 
noiarsk, and the materials transported by train. 
The erection of the big bridges was another great 
source of delay in track-laying, and involved many 
temporary bridges, the establishment of steam 
ferries during the summer on rivers subject to ice 
floes, and the laying of temporary tracks on the 
ice during winter. This was the case with the 
Obi, the Tomi, Tchoulym, the Yenisei, the 
Birussa, and the Oka, the ferry-boats being large 
enough to permit of the ferrying over of eight loaded 
wagons at a time. 

The bad crops of 1896-7-8 ‘sent up the price 
of workmen’s provisions and of forage for the trans- 
port animals ; this was the cause of final delay in 
the opening of the first section for traffic, and of 
the completion of the works in general. From the 
first laying of the rails, however, it was found 
necessary to provide in a temporary way for the 
transport of ordinary travellers and goods, in addi- 
tion to that of materials for construction and of the 
commissariat for the workmen and the transport 
animals. ; 

The whole country abounds in minerals. Coal 
and iron ore exist in thick beds in all three of the 
governments traversed by the line-—both silver, lead, 
and copper ores are plentiful, there being no less 
than 800 mines of these metals in the Altai mining 
district alone, which lies close to the south of the 
main line. Gold is met with chiefly in the gold- 
bearing sands present in most of the main river 
beds crossed by the railway. In 1898, the traftic 
on the Central Siberian Railway had already 
increased to five trains each way—one for emigrants, 
two for construction, and two for general traffic. 


(To be continued.) 








Buenos Ayrgs.—A poe has been made to the 
Argentine Minister of Finance for the establishment of 
electric tramways throughout the dock and port system 
of Buenos Ayres. 





INTERCOLONIAL Rarttway.—This line is being re-railed. 
During the past year the work of re-railing was com~- 
pleted upon 75 miles of the line in Cape Breton. Last 
year rails were purchased from the Illinois Steel Company 
and the Cambria Company at 32.60 dols. perton. The 
arrangement for the present year is that’ rails ‘shall be 
supplied at the same price by the Sault Ste. Marie Manu- 
facturing Company, and it has been agreed that railway 
material to the extent of 25,000 tons per annum shall be 
taken by the Canadian Government from the same works 
for five years. The price of the first year has been taken 
at 32.60 dols. ; but in the four subsequent years the pric 
is to be that ruling in the open Buitish market. 
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THE ZSCHOCKE COOLING TOWER FOR OC 


ONDENSING WATER. 


CONSTRUCTED BY MESSRS. DOHERTY AND DONAT, ENGINEERS, MANCHESTER. 


‘REE atNG sais 












































Amone the many appliances for securing economy in | which they promise to reduce the coal consumption 30 | 
a steam engine none is so certain, and few are so to 50 per cent., although it is well known that a good 
simple, as acondenser. The reason is that it is ap- boiler will transmit at least 70 per cent. of the theo- 
plied at a part of the cycle of operations where there | retical heat of the fuel to the steam, and of the remain- 
is a great and acknowledged waste, and where, conse- | ing 30 per cent. a considerable proportion is due to losses 
quently, there is the possibility of effecting a real | upon which their apparatus can have no possible effect. | 
saving. We areconstantly having our attention called | As long as the exhaust steam is escaping to the air, it 
by inventors to devices for attachment to boilers by|is at the bung where the leakage is taking place, | 
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and the state of the spigot is comparatively unim- 
portant. Therefore, the first point for the considera- 
tion of the steam user anxious for economy of coal, 
or for increase of power from existing plant, is whether 


‘it is possible to instal a condenser. The condenser 


itself, of course, offers no difficulty ; it can be bought 
out of stock, and does not occupy much ai It is 
the water to keep it in action which is the source of 
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CENTRIFUGAL PUMPING PLANT 


AT ABBEY MILLS OUTFALL, STRATFORD. 


CONSTRUCTED BY MR. JOHN COCHRANE, ENGINEER, BARRHEAD, GI.ASGOW. 


(For Description, see Page 604.) 








ficient in area, they are supplemented by the 
delivery of the water through jets and fountains, so 
that a certain proportion of it is evaporated, and 


embarrassment. There must either be a copious 
supply, such as a fairly large brook, or else there 
must be appliances for cooling the water as it 
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Fig. 8. 
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becomes heated. For this purpose ponds have|carries away heat from the remainder. But in the 
long been used, and are perfectly satisfactory, | majority of cases the space available is not nearly 
if they are large enough. Sometimes when de- | large enough for ponds, and consequently steam users 
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have, of late, been driven to the us> of the water- 
cooling towers, and such towers are now quite 
common, particularly in electric light stations, in 
which it is most desirable to condense during the 
hours of light load, even if it be not possible to do so 
during the evening. 

An example of a cooling tower is illustrated on the 
opposite page. This is erected at the station of the 
Birkenhead Corporation Electric Tramways, and is 
on the system invented by Herr Zschocke, and erected 
by him at the works of Messrs. Fried. Krupp and Co. 
at Essen and elsewhere. We are informed G Messrs. 
Doherty and Donat, of 82 and 83, Deansgate Arcade, 
Manchester, the British licensees of Herr Zschocke, 
that such towers of the aggregate capacity of 600,000 
indicated horse-power are in operation, 35 of them 
being at electric lighting and power stations. The 
general sectional elevations and plan of the tower 
are given in Figs. 1 to 3, and similar views of the 
cooling appliances in Figs. 4 to 10. The outstanding 
feature of the system is the ‘‘ patent hurdle with 
dripping noses,” shown in Fig. 10. It is this 
which secures the even distribution of the drops, 
and prevents them coalescing into streams which 
would fall without obtaining extended contact 
with the air. It will be seen that the tower has a skin 
of corrugated iron, the framework being of timber, 
strongly braced, and the whole further secured by 
guys. Itisslightly tapered in both directions, and 
the upper part forms a chimney, or draught tower, to 
secure a rapid circulation through the hurdles which 
are in the lower part. As shown in Figs. 1 and 2, the 
hurdles (Figs. 8, 9, and 10) occupy the two lower panels 
of the tower, while the five upper panels are empty, 
and afford the necessary area and height to create the 
suction. The hot water from the air pump (Fig. 1) 
is delivered into a trough (Fig. 2) running lengthwise 
of the towers, and having six spouts delivering into 
six distributing troughs (Figs. 4 to 6). From these 
the water escapes through nozzles into secondary dis- 
tributing troughs (Figs. F to 9), of which there are four 
to each group of hurdles. The escape of the water from 
the secondary troughs is provided for by serrations in 
the — edges, and its even distribution by serrations 
in the lower edges. From these latter the water fall 
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on to the “‘ hurdles with dripping noses,” there being 
twelve sets of these one above another in each stack, 
and twenty-one stacks in the tower. The sizes of 
the various parts are marked on the engravings, the 
dimensions being in millimetres (zin.). Figs. 7 to 9 
refer to a single stack of hurdles. 

The water has twelve falls, dropping in each case 
on to a timber hurdle, and spreading on it in a film. 
This film gradually thickens until it breaks into dro 
at the lower side, and these fall off, to be again caught 
and spread out by the hurdle below. In this way 
the water is divided up again and again, and all the 
time it is subject to a sharp draught caused by the 
rise of the heated air in the tower. 

We have received a copy of the results of tests made 
on the Birkenhead tower on February 24. There was 
an engine running, delivering about 210 electrical 
horse-power, and the average cooling effect was to 
reduce the water from 122.2 deg. Fahr. to 65,32 deg., 
or through a range of 56.88 deg., the temperature of 
the air varying from 41 deg. to 50 deg., and the average 
humidity being 92.6 per cent. The tower has since 
been working very successfully. 








CENTRIFUGAL PUMPING PLANT AT 
WEST HAM. 

Ws illustrate on our two-page plate two sets of 48-in. 
centrifugal pumps with vertical compound-condensing 
engines, constructed by Mr. John Cochrane, Barrhead, 
near Glasgew, for the Corporation of West Ham. 
These pumps are intended for dealing with the storm 
water at the Abbey Mills Outfall, Stratford, and the 
quantity of water to be pumped by each engine is 
266,500 cubic feet per hour against a 25-ft. head. 
They form part of a plant of three centrifugal pumps 
and engines and two beam engines now being erected 
at Abbey Wharf under the direction of Mr. John G. 
Morley,- A.M.1.C.E., borough engineer, for pumping 
the sewage and storm water of the borough, north 
of the docks. The total capacity of the plant is about 
160,000,000 gallons per day. 

As shown in our illustrations, the engines are of 
the compound direct-acting inverted type, the cy- 
linders being 20 in. and 33 in. in diameter, with a 
stroke of 2ft. The high-pressure cylinder is fitted 
with a piston valve, the traverse of which is automati- 
cally controlled by the governor by means of a swing- 
ing link mechanism of the usual ryt The low-pres- 
sure cylinder has valves of the Rider type, which 

rmit of the point of cut-off being adjusted at will. 

he engine is provided with a surface condenser with 
1150 square feet of cooling surface. The air pump, 
which is 15 in. in diameter by 9 in. stroke, is placed 
in a pit below the bedplate of the engine, and is 
driven by a beam fixed at one end to the engine fram- 
ing and oscillated by an eccentric. The drive for the 
feed pump is obtained from the outer end of this train. 
The engine is intended for a boiler pressure of 100 lb. 
per square inch, and is designed to run at 133 revolu- 
tions perminute. The crankshaft is 7 in. in diameter 
and the main bearings are 11 in. long. The ——— 
are also 7 in. in diameter and are 8 in. long. The 
impeller wheel is 84 in. in diameter and is mounted 
ona 7-in. shaft. It is fixed at the low-pressure end 
of the shaft, and outside it, again, is a flywheel 
5 ft.2 in. diameter, and having a rim weighing 2.75 
tons. 





VERTICAL MILLING AND DRILLING 
MACHINE. 

From time to time there has been recorded in the 
pages of ENGINEERING the oe progress that 
has been made in the evolution of milling machines, 
and we are now able to put before our readers a 
machine which marks such a step. The practice of 
milling was developed for the purpose of cheaply pro- 
ducing many articles of similar form, and in its earlier 
applications, naturally, it was applied in the manu- 
facturing of small articles, notably the parts of small 
arms. The success which attended the practice has 
encouraged engineers to design milling machines of 

reater capacity, and suited not merely to the manu- 
Caters of a number of articles alike, but also to the 
machining of individual parts of large size. 

In the past it has generally been considered that the 
work of machining single articles has been within the 
special province of the slotter and the shaper, and it 
is but during the past few years that the practice has 
become general to utilise the continuous cutting action 
of the miller, instead of the reciprocating cut of the 
slotting and shaping machine. It is a much-debated 
question as to which is the better practice; many 
engineers still considering that the older style of tools 
are still! able to hold their own against the more 
modern productions. On the other hand, others con- 
sidering the milling practice to be both cheaper and 
superior, are developing machines to come into direct 
competition with the heavier reciprocating tools. 

Such a machine is that which we illustrate on 
page 595, made by Messrs. Hetherington and Sons, 
of Manchester. The machine in question was 





briefly referred to in our report on machine tools 
at the Glasgow Exhibition, where it may be seen. 
A glance at the illustration will show that it 
in some respects resembles the slotting machine, 
so far as the construction of its frame and work-table 
is concerned. The ram of the slotter is, however, 
supplanted, and a stout spindle introduced in its place. 
The lower end of this spindle is carried in a substantial 
bearing, which forms part of a sliding head a 
into vertical guides on the machine frame. The bac 
of the latter is provided with a rack, so that it may 
be controlled by a mechanism corresponding to the 
feed motion of a drilling machine. The tool is intended 
for heavy machining work, as may be realised when it 
is pointed out that the largest machine of this pattern 
has a spindle 6 in. in diameter. Heavy cuts are, of 
course, essential when dealing with such work as the 
machine is intended to tackle. It has, therefore, been 
found necessary by the makers to provide an additional 
support for the milling cutter on its lower extremity, 
for which purpose an adjustable cutter-stay is fitted 
to the lower part of the sliding head. The drive is 
obtained through either single or treble gearing as may 
be required, a simple eater clutch being the 
means of putting either of these gears into action. 

The table closely resembles that of an ordinary 
slotting machine, it having the usual longitudinal, 
transverse, and rotating motions, together with | -slots 
upon its upper surface, and a recess in its centre to 
receive a mandrel, ? 

For the guidance of the operator, each of the slides 
has a steel rule attached toit, with pointers, and the 
circumference of the table is also indexed. The feed 
motions of the table are applied in a very similar 
manner to that usual with the slotter, with the simple 
difference, that instead of a ratchet gear being used, 
there is a belt drive to a four-speed cone, the speed of 
motion being broken down by worm gearing. In a 
convenient position there is also introduced a kevelied 
gear train, co that the motion may be reversed. 

A special feature of the machine is that it may be 
fitted with a profile milling arrangement, so that it 
may work to a ‘‘ former.” When this gear is used, an 
adjustable hardened steel roller is attached to the back 
part of frame, in such manner that it may be swung 
out of the way when not in use. 

The table is constrained to press the ‘' former” 
against this roller by the aid of a weight acting 
through a cut steel pinion upon a rack attached to the 
longitudinal slide. To add to the usefulness of the 
machine, the feed motion, which adjusts the position 
of the sliding head, is made self-acting, so that when 
desired a drill or cutter bar can be inserted, instead of 
a milling cutter, and the machine used for drilling or 
boring. 

There are three sizes of this machine made by 
Messrs. Hetherington : the smallest has a 24 in. spindle 
with vertical traverse of 10 in.; the next size has a 
4-in. spindle with 12 in. of traverse ; and the largest 
size with a 6-in. spindle has 18 in. of traverse. The 
tables are respectively 20in., 30 in., and 48 in. in 
diameter with a corresponding amount of longitudinal 
and transverse range of motion. 








120-TON CRANE. 

On es 598 and 599 we illustrate a crane of 
unusually large size and power, which has recently 
been constructed by Messrs. William Doxford and 
Sons, Limited, of Sunderland, and erected in their 
own works. Our illustration gives an excellent idea 
of the general construction and scope of the crane. 
It will easily reach over a ship lying at the quay, and 

ut a boiler into one outside it. At 50-ft. radius the 

eadweight lift is 120 tons; at 80-ft. radius, 70 tons ; 
and at 100-ft. radius, 30 tons. At the 50-ft. radius 
the jib will swing through an arc of 227 deg. ; at the 
100-ft. radius, through an arc of 240 deg. The structure 
of the crane is of box girder form, and is built up of 
steel plates. It stands on a block of concrete, with 
two separate blocks for the back legs. On the top of 
the concrete foundation is a cast-iron pivot, upon 
which the weight of the crane is cursind through a 
brass-lined bearing. To this pivot a large circular 
rack is bolted to turn the crane round. The engines 
are arranged in the body of the crane tower, and are 
worked from the cabin shown at the back. The two 
winding drums are set one above the other, the lower 
one being for the heavy lift, from 50 tons to 100 tons ; 
the upper drum is divided into two parts, each driven 
by its own engine. One-half of the drum is for the 
light lift, whilst the other is for luffing the jib. These 
three drums are driven by worm and wormwheel. 
These wheels have cast-iron centres and phosphor- 
bronze rims, with the teeth cut out of the solid. This 
work was done by a special device which Messrs. 
Doxford fitted on to one of their boring mills. The 
turning engine drives the pinion, which gears in the 
circular track already mentioned by a double train of 
worm gearing. The stop valves, reversing levers, and 
brakes, are all arranged in a cabin at the back of the 
crane tower, in such a way that one man can operate 
them all. The reverse links of the engines are 





thrown over by hydraulic rams. The power for this 
purpose is gue by a small duplex pump, which 
works a small accumulator with automatic shut-off 
gear. The light-lift pulley hangs at the extreme end 
of the crane jib, and the heavy-crane lift is about a 
quarter of the length of the jib from its end. Wire 
ropes are, of course, used, The swivels of the hoisting 
shackles are carried on small rams inside cylinders 
filled with oil. 

By way of test, it may be said one of these bearings 
was tried in the shops against a ball-bearing, when the 
rod turned on the ram swivel without moving the 
ball-bearing. The difficulty in regard to leakage has 
apparently been got over in this device. All the 
lifting and luffing ropes are 2} in. in diameter, and are 
especially laid to prevent twisting. The barrels for the 
heavy and light lift, and for the luffing gear, are of 
cast iron, 6 ft. in diameter, and are grooved on their 

riphery for the reception of the wire rope. Each 

el is driven by its own separate steam engine, 
having two cylinders 12 in. in diameter and 15-in. 
stroke. The wormwheels, which, as already stated, 
are of phosphor bronze, are of 9 ft. 113 in. in diameter. 
There are 100 teeth in each, of 3{-in. pitch. The 
turning engine has two cylinders, 7 in. in diameter 
and 9-in. stroke, driving a worm and wormwheel, 
which in turn drives another worm and wormwheel ; 
the pinion upon the shaft of the latter gears into the 
big spur wheel, shown on the engraving. This wheel is 
of cast steel, built in segments 16 ft. 5? in. in diameter, 
and has 128 teeth of 4.85in. pitch. All the four engines 
are supplied with steam at 90 lb. pressure from a boiler 
placed outside the crane. The steam pipe is carried 
through the centre foundation and up through the 
pivot already referred to, which is made hollow for 
the purpose. The pivot block and all the castings for 
the connections of backstays, &c., are of cast steel. 
At 200 revolutions of the heavy lift engine the speed 
of lift is 54 ft. per minute; at 400 revolutions the 
light-lift speed is 37 ft. per minute; at 400 revolu- 
tions of the revolving engine the whole crane swings 
through an arc of 127 deg. in seven minutes, and at 
600 revolutions in five minutes. The crane was 
designed and built throughout by Messrs. Doxford, 
on their own works. 

The structure is altogether a remarkable one, and 
reflects great credit on the engineering department of 
Messrs. Doxford’s works. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 1. 

Tux boom in the value of United States Steel Corpo- 
ration Stocks is due to the belief in the stock market 
that the profits of the first quarter of the year are over 
25,000,000 dols., of which 9,875,000 dols. will be dis- 
tributed as preferred dividends, and 15,415,000 dols. 
will be available for holders of common stock, which 
is equal to 8.8 per cent. These figures, however, are 
not confirmed by the auditors, who say they are not 
in a position to speak officially. The Tennessee Coal 
and Iron Company’s bonded indebtedness is 10,173,000 
dols. It will borrow 15,000,000 dols., or issue bonds 
to that amount at 5 per cent., the present bond rate 
being 6. The old bonds will be taken up and 
3,000,000 dols. used as working capital, leaving some 
2,000,000 dols. in the treasury. The stock and money 
markets are very active. The clearings at New York 
last week were over 2,000,000,000 dols., far in excess 
of any previous week. 

The steel trade in a general way is quieter than for 
three months. Theexception is in the case of mer- 
chant steel going into agricultural implements. A 

ood many manufacturers are buying or contracting 
or all the steel they expect to use for the ensuing 
twelve months. The pig iron capacity of the country 
is so far oversold that there is no apprehension 
felt at the stoppage of buying. The wonder to 
pig iron makers is that the demand has kept up 
so long. Buyers know that a great deal of Blast: 
furnace capacity will soon be producing. No material 
change in the pig iron situation seems possible before 
autumn. Bessemer pig is strong at 16 dols. Billets 
are nominally 24 dols. at Pittsburg, but higher figures 
are readily paid. The only event of moment was the 
advance in steel rails from 26 dols. to 28 dols. per 
ton to take effect to-day. As the mills have contracts 
this year for over 2,000,000 tons, no immediate bene- 
fits will be derived, but railmakers need not worry 
as the profit is not under 12 dols. per ton. The 
demand for bars has been very heavy. Sheet manu- 
facturers have recently refused considerable business. 
The plate manufacturers would appreciate a cessation 
of demand for a few weeks. he iron and steel- 
workers meet in May to determine what they want 
as a wages scale for a year from July 1. A demand 
for higher wages is — A careful canvas of the 
steel rail situation leads managers to expect a further 
revival of business by midsummer to meet the need, 
of builders who are slenning the construction of roads 
in South-West Mexico and on the Pacific Coasts 
All interests engaged in furnishing railway equip- 
ments take a similar view. An order was booked 
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here for fifty solid forged frame motor trucks for 
Manchester, England. Large orders are expected 
here from the Lancashire and Yorkshire Railway 
Company for bridge material. The Crucible Steel 
Company, of America, has been invited by several 
large European users of fine steel to place their pro- 
ducts within easier reach, and the company has 
opened an office in London for that purpose, and will 
soon open one in Hamburg to supply Germany, 
The metal market is generally strong. oes 
exports have decreased 30,000 tons in six months. 
Lake 17. Pig lead dull. Spelter 4.05 here and 3.80 
bid at St. Louis. A heavy distribution of tinplate 
continues. Remarkable oil developments are in pro- 
= in many sections of the United States. Several 
usiness conditions are good. The banks have an 
abundance of money. Crop conditions are uniformly 
excellent. Remarkable gold discoveries are being 
made in the North-West. The generally oversold 
condition of manufacturing capacity justifies the ex- 
pectation for continuance of steady prices. The only 
weak spot is in the textile industry, where over- 
production has necessitated a curtailment of produc- 
tion and suspension of work. Prices have weakened, 
but jobbers are slow to take advantage of the fact. 





KRAUSS LOCOMOTIVES. 

Some weeks since (see ENGINEERING, page 469 antec) 
we described and illustrated a locomotive shown by 
Messrs, Krauss and Cie., of Munich and Linz, at the 
Paris Exhibition of last year, and presenting several 
interesting details. In our present issue we illustrate 
(see pages 606 and 607) some further rather special 
types of engines by the same makers, and of which the 
following particulars are appended. 

Figs. 1 to 5 show the general arrangement of a class 
of which several examples are in service on the 
Bavarian railways. It has four coupled wheels, one 
pair of carrying wheels forward, and a four-wheeled 
truck under the footplate. These engines were built 


¢ 

















Maximum diameter of 2 
boiler, inside . 1.320 m. (4 ft. 3.97 in. ) 
Minimum~=_ diameter of 


boiler, inside wo. oe 1.298 ,, (4,, 2.90,, ) 
Height of centre of boiler 

above rails ... seo 5s Eg SO ea) 
Number of tubes... 200 
Diameter of tubes ... 40 mm. and 45 mm. 
(1.58 in. and 1.77 in.) 
Length between tubeplates 3.830 m. (12 ft, 6.79 in.) 


Firebox, heating surface, 
inside zie ... 8 37 eq. m. (90.09 eq. ft.) 
Tube, heating surface, insid 98.66 sq. m. 
(1061.4 eq. ft.) 
Total heating surface, inside 107.03 sq. m. 


(1151.49 sq. ft.) 
Total heating surface out- 
side ... aa ... 118.128q. m. (1271 sq. ft.) 


Diameter of cylinders 450 mm. (17.72 in ) 

Length of stroke... i 560 ,, (22.05 ., ) 

Diameter of driving wheels 1.649 m. ( 5 ft. 457 in.) 
» carrying ,, 1.006,,(3,, 3.6l,, ) 

Total wheelbase. aso CUO 5, CS 5, ARSE SS) 

Height of chimney above 

Mei cain scx, sss My (Ss, TE) 
Outside width of engine ... 3.090 ,, (10,, 1.6 


” 
Capacity of water tanks ...9.1 cub. m. (321.4 cub. ft.) 
BK coal bunkers ...3.7 (130.67 ,, ) 
Total weight 
order ovat uscd 
Weight on front axle 


second and third 


in running o 
-- 688 


tons (68.8 tons) 
14,4 (L 


” ” 


axle ... Le im ceo 2D 5 FIRE, -) 
Weight on fourth and fifth 

axle ... ous ous i, ee 5, CRS 
Useful adhesive weight > ¥“é 


There is practically no rigid wheel-base to this en- 
ine, there being one fixed axle—that carrying the 
riving wheels, the tyres of which have flanges as thin 
as is consistent with security, and which give a play 
of 1.58 in. for the normal gauge. The coupled axle is 
forward of the driving axle; its boxes have a lateral 
play of .98 in. on each side, and are connected 





together by transverse frames. The wrist pins of 
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Narrow-Gauce Four-WHEEL Courtep Locomotive. 


specially for train services from Munich to the Alps, 
where the tourist traffic is very heavy during the 
summer ; the conditions of service make tank engines 
more convenient than those provided with a separate 
tender, because the former, , ie built with a truck 
at end, in accordance with the conditions of the 
German Railways Union, are allowed to run in either 
direction at speeds up to 56 miles an hour. The tank 
space petal is sufficient to run for 75 miles over 
moderate gradients without refilling, an advantage 
which renders them well adapted for passenger traffic 
of thisnature. The result obtained with these engines 
have been so satisfactory that, with slight modifica- 
tions in detail, the t has been adopted by the 
Bavarian Palatinate railways. The following are the 
—T details of the locomotives illustrated by 
igs. 1 to 5: 





Length of fire grate... . 1.846 m. (6 fb. 0.68 in.) 
Width ,, $9. 088 o ORD 55: (Bi cy 490553 
Area ie sn aad ... 1.96 sq. m. (21.09 sq. fb.) 
Height of firebox forward... 1.545 m. (5 ft. 0.83 in.) 
Height of firebox at back... 1.125 m. (3 ft. 8.28 in.) 


the connecting-rods are made spherical to accommo- 
date the movement of the axles. The coupled and 
the forward axles are mounted on a truck, Krauss 
system. It consists of a frame, triangular in plan, 
the base being formed by the front carrying axle, and 
the point is articulated to the transverse frames con- 
nected to the boxes of the coupled axle. The whole 
system turns around a pin secured to the main frame 
in such a way that the convergence of the front 
axle insures a rectilinear displacement of the second 
axle in an opposite direction. The arrangement com- 
bines the pe crete of a bogie with that of useful 
adhesion on one pair of wheels. It may be mentioned 
that the Krauss truck was premiumed in 1896 by the 
German Railways Union, and has been applied to more 
than 600 locomotives of all types and dimensions, and to 
run over curves of 20 metres (65ft. 8in.)radius. The rear 
of the locomotive is carried by an ordinary four-wheeled 
truck, the lateral displacement of which is controlled 
by horizontal plate springs. The load is transmitted 
to the truck by two lateral bearers. Each axle is 
loaded by two longitudinal springs above the boxes. 
Those o 


balance levers, so that theoretically the bogie frame is 
hung on three points. The forward carrying axle is 
loaded in the centre by two transverse springs placed 
side by side. Theoretically, the principal mass is sup- 
ported on five points, of which the one forward is 
central, and the others are lateral. The main frame 
ison the Krauss system, which has been applied to 
3000 locomotives, the first of which, built in 1867, is 
still running on the Grand Duchy of Oldenburg 
Railway ; it was shown at the Paris Exhibition of 1867, 
and received a gold medal. In the locomotive we are 
considering the main frames, .71 in. thick, are stiffened 
by two water tanks holding 120 cubic feet ; one of 
them that serves as the attachment for the cylinder, 
and receives the pivot of the front truck, is placed be- 
tween the first and second axle; the other is between 
the second and third. The bottom of this second tank 
is provided with a filter, whence come the injector feed 
pipes. The frames are, moreover, connected by various 
transverse frames. 

The boiler is of normal type, with a Crampton fire- 
box, the roof of which is stiffened chiefly by vertical 
stays; there is, besides, a row of short longitudinal 
stays on the front side. The boiler rings are lap 
jointed and double riveted. The front tubeplate and 
the smokebox are circular. As will be seen from the 
illustrations, the cylinders are placed forward of the 
coupled wheels, and have the valve chest on top. The 
working pressure of the engine is 170 1b. per square 
inch, and the tractive effort is about 11,000 1b. The 
following equipment of this locomotive may be men- 
tioned : Two helical sandboxes, with automatic and 
independent action, Krauss system; they are placed 
one on each side of the boiler; a Westinghouse air- 
brake applied to the four carrying and four driving 
wheels ; a Hausshilter speed recorder, driven from 
the right-hand main crank; on the engine provision 
is made for steam heating the train. 

A third type of locomotive is illustrated in Fig. 6; 
this is for a 23.6-in. gauge, and has four coupled wheels 
and a two-wheeled truck. The diagram shows the 
general arrangement, which may be supplemented by 
a list of the principal dimensions : 

Diameter of cylinders 200 mm. ( 7.87 in.) 
Length of stroke -. 3800 ,, (1181,, ) 
Working steam pressure ... 12 kilos. (170 ib.) 


Grate area... asa ... .39 sq. m. (4.19 sq. ft.) 
Height of centre of boiler 
above rail 1 21 m. (47.6 in.) 


Firegrate heating surface ... 2sq. m. (21.5 sq. ft.) 
Total heating surface ...18.85 sq. m. (202.50 sq. ft.) 
Diameter of driving wheels .620 m. (24.41 in.) 
Diameter of carrying wheels .430,, (16.93 ,, ) 


Total wheelbase ..- 2.400 m. (7 ft. 10.50 in.) 
Total length of engine 5.430 m. (17.75 ft.) 
Water-carrying capacity ... 1.26 cu. m. (44.5 cu. ft.) 
Coal-carrying capacity .5 ton ( .5 ton) 
Weightempty _... in OO te Oe ae) 

»  imrunvingorder ... 10.6 ,, eS ~) 

» available for adhe- 

sion ... an ee 


Figs. 7 to 11, page 607, illustrate the last of the series 
with which we have to deal; this engine was built at 
the company’s Linz works, and resembles the one just 
referred to in that it is a tank engine for a narrow 
gauge, and has a carrying wheel connected to the rear 

riving-wheel by a Krauss truck. The gauge is 
29.9 in., and the engine was built for the Austrian 
State Railways. The drawings and the preceding 
descriptions will render any detailed description un- 
necessary. Fig. 12 is a diagram of the tractive power 
of the engine and shows the relations between the 
weights hauled and the gradients. The following are 
the leading dimensions : 


Diameter of cylinders 290 mm. (11 41 in.) 
Length of stroke... an 40, CEIB,, ) 
Diameter of driving wheels 800 ,, (31.50,, ) 
Total wheelbase... ... m. (13 1 in.) 
Total heating surface 50 sq. m. (538.2 sq. ft.) 
Great area ea so ATO sn =) 
Working pressure 12 kilos. (170 Ib.) 


Weight in running order ... 24.5 tons 
Tractive power .. 3000 kilos. (3 tons) - 
The engine is designed for running round curves of 
164 radius. 
We may complete this somewhat long notice of the 
Krauss locomotives by a Table showing the character 
of materials used in their manufacture : 





Exten- Contrac- 








the rear axle are connected by transverse !_ 


Object. | Material. Rettman | pet ‘ion 
| tons ag percent. percent. 
|} eq.in. | 

Straight axles Martin | 320035 | .. | 40 
| steel | | 
Cranked ,, Krupp | 
steel | 
Tyres .. ..| Crucible | 41 to 46 25 
| steel | | 
Boiler plates(flanged) Iron 21.5 t0 25.5 | 25 
Boiler plates (not ax 
flanged) 4 - | 2s, | 23 
Rivets, stays, &c. pet 21.5 20 
Wheel bodies. . Krupp 
| cast steel | | 
Tubes, fireboxes, &c. ed 13.3 33 45 
copper | 
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THE REDHEUGH BRIDGE. 


A vERY important engineering work was effected 
last Sunday on the bridge connecting Newcastle and | 
Gateshead. For some time past the Redheugh Bridge 
has been under process of reconstruction, a new bridge | 
having been built beside the old one, on which traffic 
has never been completely stopped ; foot passengers | 
having used it to the last, and vehicles until a short | 
time ago. A photographic view of the bridge, as it 
appeared on July 31 of last year, when the new work 
was partially complete, is given on page 610. 

The work to be done last Sunday was to shift the | 
new bridge into its final position. The whole four | 
spans, main girders, ea mE longitudinal joists, 
and a large proportion (about 50 per cent.) of the 
floor plating, and the gas and water mains—in all about 
1700 tons, including the wooden temporary footway— 
was moved 4 ft. 6 in. in about five hours. Move- | 
ment was commenced at 5.30 a.m., and finished about | 
10.15 a.m., and the one ga3 main, which is in present | 
use, was all connected up by 2 p.m. the same day. 

The new bridge occupies precisely the same position 
as the old one did. Portions of the old approaches are | 
left, and these are the only parts of the old structure | 
that remain. There were arches at either end, carry- 
ing the terminals of the bridge. These arches were 
removed down to the stone piers, upon which a steel 
superstructure was placed. There is no difference 
between the dimensions of the old bridge and the new. 
The centre line of the new bridge is identical with the 
centre line of the old bridge, the width between the 
centres of the main girders is the same; the level of 
the roadway, and the height above water, all corre- 
spond. There are two large spans in the middle, with 
a shorter span joining the shore on either side. The 
large spans are 252 ft. from one pier centre to another, 
and the shorter spans are 170 ft., making the 
total length of the bridge and its approaches 1190 ft. 
The width of th> carriage way is 20 ft. clear, and 
there is on either side a footway 7 ft. wide. The bridge 
is built of steel, and its total weight is about 2900 
tons. This figure includes the gas and water mains, 
which are important features in the new bridge. There 
are two 24-in. water mains, and two 27-in. gas mains, 
carried outside the handrails, and turned under the 
bridge at either end. 

The bridge is carried on cylinder foundations, each 
8 ft. in diameter, and sunk to a depth of more 
than 50 ft. below low water. First the river piers were 
erected, and then from each of the river piers girders 
were thrown out right and left, meeting in the centre ; 
and from each of the shoreward piers the bridge was 
carried towards the approaches. As soon as the piers 
were built, the workmen had a solid and permanent 
basis to work upon, and kept extending the structure 
in front of them, northwards and southwards, until 
they met in the centre. The sinking of the cylinders 
wag done on the pneumatic principle. There are four 
cylinders to each pier. The new piera were built 
round about the old ones enclosing them, and the new 
roadway was built a little above the old roadway, and 
4} ft. to the eastward of it. For a week or two the 
vehicular traffic has been suspended, but a temporary 
footway was provided for pedestrians, The old piers 
were removed, and the roadway was lowered to its 
proper level ; and what remained to be done was to 
move it over into line with the rest of the bridge. 

The spans were moved independently by hydraulic 
jacks, the structure being moved a few inches at a time. 
The gas and water mains were first disconnected, and 
were afterwards rolled into position and connected up 
to their shore ends. The design was entrusted to 
Messrs. Sandeman and Moncrieff, MM. Inst. C.E., of 
Newcastle, and the work was done by Messrs. Sir 
William Arrol and Co., of Glasgow. The moving of 
the bridge was under the supervision of Mr. J. M. 
Moncrietf, with the assistance of Mr. George Huntley, 
the resident engineer. Mr. Andrew Biggart repre- 
sented the builders of the bridge, rine g Mr. Wil- 
liam McDonald had the direction of the men. We} 
are indebted for many of these details of the moving | 
to the Newcastle Daily Vhronicle. In future issues we | 
shall illustrate the bridge in detail. 

















SoutH ArricaAN Min1nc.—A Zurich firm has received 
large orders for mining implements for South Africa. 


} 





Prrsonat.—Mr. R. C. Bullough, A.M.I.C.E, late 
resident engineer on the London and North-Western 
Railway, has been appointed permanent way engineer to 
the Tramways Committee of the Manchester Corpora- 
tion.—Mr. J. S. Raworth has been appointed a managing 
director of the British Electric Traction Company, with 
the title of ‘‘Technical Director.”—Messrs, Browett, 
Lindley, and Co., of Patricroft, Manchester, have 
appointed Mr. John A. Rudd, of 177, West George- 


— ow, to be the sole representative for Scotland 
for the e of engines, &c., manufactured by their 
company.—We are asked to state that Mr. H. Bath 


Spencer, M.I. Mech. E., has been appointed the repre- 
sentative in London of Messrs. George Fletcher and Co., 





of Derby, and 21, Mincing-lane, London. 


NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—The Lord Provost and 
magistrates of the city of Glasgow, by way of celebrating 
the visit of H.R.H. the Princess Louise and her hus- 
band his Grace the Dake of Fife, to open the Great 
International Exhibition, proclaimed last Thursday as a 
holiday, and in consequence there was no iron market. 
When business was resumed on Friday, there was very little 
done, but the prices of Scotch and Cleveland iron were 
firm. The former rose 64d. and the latter 54d. per ton, 
and the sales amounted to 5000 tons or thereabouts. In 
the afternoon 7000 tons c ed hands, and while Scotch 
declined 24d. per ton from the forenoon close, Cleveland 
made an advance of 14d. perton. The settlement prices 
were: Scotch iron, 54s. 104d. per ton; Cleveland, 45s. 104d. ; 
Cumberland hematite iron, 57s. 9d. per ton. Monday 
was a Bank holiday, and consequently the iron market 
was closed ; and at the forenoon market on the following 
day only some 2000 tons were dealt in. including one lot 
of Cleveland which sold at 463. 14d. per ton three months. 
Scotch declined 2d. per ton. In the afternoon, how- 
ever, some 7000 tons were sold, and Scotch closed 
2d. per ton down, while Cleveland finished 3d. per ton 
up. At the close in the afternoon the settlement prices 
were : 54s. 74d., 46s., and 583. per ton. Only a small 
business was done this forenoon, some 3560 tons 
of pig iron changing hands. There were no trans- 
actions in Scotch, which lost 4d. per ton. Other 3000 
tons were dealt in at the afternoon sitting of the market ; 
Scotch was unchanged, and Cleveland finished up 4d. on 
the day. The settlement prices were: 54s. 6d., 463. 3d., 
and 53s. 74d. perton. The following are the quotations for 
No. 1 makers’ iron : Clyde, 67s.; Gartsherrie, 67s. 6d.; Lang- 
loan and Calder, 683. ; Summerlee, 703. ; Coltness, 74s. per 
ton—all the foregoing being shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 66s.; Shotts, (shipped at Leith), 
Carron (shipped at Grangemouth), now on sale. There 
was only a moderate amount of business transacted during 
the week, the account for Scotch warrants having appa- 
rently been adjusted, the backwardation had almost en- 
tirely disappeared. Much attention has been given 
to Cleveland warrants. With the increasing stock, 
Cleveland is looked upon as the freer market to 
operate in. The latest advices from America report a 
quieter market, prices having displayed a downward 
tendency, and buyers inclined to wait. Within the 
week, however, a cargo of 3500 tons of Dominion foundry 
iron is reported to have arrived in the Clyde. This is 
the first shipment of the kind from Canada. The number 
of blast-furnaces in actual operation is reported to be 76, 
as compared with 73 last week (four having been started at 
Calder Iron Works, while one has been damped down at 
Carron for repairs), and 85 at this timelast year. Makers 
report more doing with home buyers, but fresh foreign 
business continues to be still restricted. Scotch hematite 
iron is flat, and is nominally quoted at 61s. to 62s. per ton 
delivered at the steel works. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
60,477 rn gee af afternoon, as compared with 60,477 
tons yesterday week, thus showing for the week no change. 
The shipments from Scotland are down quite 39,000 tons. 


Finished Iron and Steel.—Makers of malleable iron are 
not ee pleased with the North of England for 
underselling them in marked bars; indeed, the houses 
complained of deny the soft impeachment, but with 
good trade re-established the charges and denials 
would not occur. Makers on this side of the Tweed 
have booked freely at 6/. 153. per ton for best bars 
and 6/. 12s. 6d. for common bars. They could take 
more orders with freedom, for which there is plenty 
of room, but the steady condition of the markets 
during the past couple of weeks or so has had the effect 
of fetching out some good inquiries, with the result that 
the mills have been running full time or thereby. So 
far as sheets are concerned they have rather gone off in 
demand, and the promised revival of trade is again post- 
poned ; still, there is no question that a termination of 
the Boer War would see consumers change their attitude. 
There has of late been such a demand for new ships that 
ship-plates are, or must soon again be, in demand. 


Shipbuilding Contracts.—Orders have been placed by 
the P. and O. Company with Messrs. Caird and Co., 
Greenock, for two large steamera, and it is said that a 
contract for other two has gone to the Fairfield Ship- 
building and Engineering Company. It is further stated 
that Messrs. Charles Connell and Co. have secured an 
order to build a large steamer for the Harrison Line. 
Numerous new shipbuilding orders have been placed 
with Port Glasgow firms, with whom trade is very 
brisk. The latest contract is one placed with Messrs, 
Murdoch and Murray by a Dublin firm of owners. The 
vessel which they are to build will be a screw steamer of 
800 tons gross register. Her machinery, which will be of 
the triple-expansion type, will be supplied by a Glasgow 
firm of engineers.—The Port Glasgow shipbuilders have 
also received an order to build a steel screw steamer of 
2200 tons gross register for foreign owners. The machinery 
in this case will also be built in the upper reaches of the 
Clyde. 

Montrose Shipbuilding Yard to be Restarted.—A day or 
two ago it was learned in Montrose that the negotiations 
having been successfully completed, this shipbuilding 

ard would be restarted immediately. The industry was 

gun in 1892 by a local company, which failed, and from 
1898 until last autumn the premises were occupied b 
Messrs. John Duthie and Co., who were connected wit 
an Aberdeen firm. Barges, tugs, and trawlers were the 
principal vessels constructed, but the local company built 
a number of cargo steamers of a medium type and also a 
barquentine. @ parties interested in the present in- 
stance are said to hail from the Forth district. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.LEsBRroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very good attendance on ’Change, a most cheerful tone 
prevailed, quotations were firm, and business was 
brisk. The capital es so far this month were 
largely responsible for the state of the market. Buyers 
were very ready to enter into contracts, and, in 
fact, they appeared more anxious to do business than 
did sellers. The latter pointed out that the produc- 
tion of pig iron was not sufficient to meet the grow- 
ing demand, and that not only were makers’ stocks 
largely drawn upon, but that iron was also being taken 
from the public warrant stores to satisfy requirements. 
No. 3 g.m.b. Cleveland pig iron was strong at 46s. 
for prompt f.o.b. delivery, and a good few parcels 
changed hands at that price. No. 1 Cleveland pig 
was 47s. 64.; No. 4 foundry 443. 3d.; grey forge, 433. 94. 
to 44s.; mottled, 43s. 6d.; and white 43s. Kast Coast 
hematite pig was in a good deal better demand than it 
has been, and 563. was the price for early delivery of 
mixed numbers, whilst No. 1 was at 57s. 6d.; and No. 4 
at 523. Makers were rather inclined to advance these 
rates in consequence of the recent increased cost of produc- 
tion. The output of hematite was added to by the blowin 
in of a new furnace at the Normanby Iron Works. Spani 
ore was very stiff, Rubio being 15s. 6d. ex-ship Tees. To- 
day the market was very strong. A rather sharp rise in 
warrants caused prices for makers’ iron to stiffen. No. 3 
Cleveland 7, advanced to 463. 31. By the close of 
the market Middlesbrough warrants were 46s. 6d. cash 
buyers. Other quotations were unaltered. Traders are 
now taking a rather optimistic view of the situation. 
The demand both on home and foreign account is im- 
proving, and prospects are by no means discouraging. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features. Quota- 
tions show very little change. In some branches there 
is rather more activity, but in others quietness prevails. 
The steel plate trade may be said to be well employed 
at the chief mills, and there are fair contracts ahead. 
Ship-angles are weaker, and, in fact, have been reduced 
by half-a-crown a ton. The following are now the 
market rates: Common iron bars, 6/. 103. ; best bars, 
7l.: double best bars, 77. 10s.; steel ship-plates, 61. ; 
steel ship-angles, 5/. 17s. 6d.; and heavy sections of 
steel rails, 5/. 53.—all less the customary 24 per cent. dis- 
count for cash, except rails, which are net. The directors 
of Messrs. Dorman, Long, and Co, Limited, have de- 
cided to pay an interim dividend of 2s. 6d. per share on 
June 8 to the shareholders registered in the company’s 
books on the 14th inst. 


Coal and Coke.—The coal trade is a good deal unsettled, 
and the fixing of quotations is a somewhat difficult 
task. The export tax, however, does not appear, so far 
to have weakened prices at all. Unscreened Durham 
bunkers have this week sold at 103. f.o.b. The demand 
for coke, particularly for home use, is excellent, and prices 
are very firm. Few sellers will now name less than 
153. for medium blast-furnace kinds delivered here, and 
for best qualities up to 163. has been paid. 








Coat UnpEer Menal Strraits.—A good bed of work- 
able coal has been discovered under Menai Straits. The 
coal crops up on each side of the Straits in the counties of 
Carnarvon and Anglesey. Coal was worked once in 
Anglesey, but the vein was considered then too thin tobe 
remunerative. Much thicker veins are now found, how- 
ever, to run for a considerable distance along each side of 
the Straits. 





Royat Institution. — The annual meeting of the 
members of the Royal Institution was held on the 1st 
inst., Sir J. Crichton-Browne in the chair. The annual 
report of the Committee of Visitors for the year 1900, 
testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted, 
and the report on the Davy-Faraday Research Laboratory 
of the Royal Institution, which accompanied it, was also 
read. Forty-seven new members were elected in 1900. 
Sixty-three lectures and 19 evening discourses were deli- 
vered in 1900, The books and pamphlets presented in 
1900 amounted to about 262 volumes, making, with 653 
volumes (including periodicals bound) —— by the 
managers, a total of 915 volumes added to the library in 
the year. Thanks were voted to the president, treasurer, 
and the honorary secretary, to the Committees of 
Managers and Visitors, and to the professors for their 
valuable services to the Institution during the past year. 
The following gentlemen were unanimously elected as 
officers for the ensuing year: President, the Duke of 
Northumberland ; treasurer, Sir James Crichton-Browne; 
secretary, Sir William Crookes; managers, Sir Frederick 
Abel, Bart., Sir William de W. Abney, Sir James Blyth, 
Bart., Sir Frederick Bramwell, Bart., Dr. Thomas 
Buzzard, Viscount Gort, Dr. Donald William Charles 
Hood, the Right Hon. Lord Kelvin, Sir Francis Henry 
Laking, Mr. Hugh Leonard, Dr. Frank McClean, Mr. 
James Mansergh, Mr. George Matthey, Mr. William 
Hugh Spottiswoode, and the Right Hon. Sir James 
Stirling ; visitors, Sir Andrew Noel Agnew, Bart., Dr. 
Charles Edward Beevor, Mr. William Henry Bennett, 
Dr. Francis Elgar, Mr. Joseph G. Gordon, Dr. James 
Dundas Grant, Lord Greenock, Mr. Maures Horner, Mr. 
Henry Francis Makins, Sir Thomas Henry Sanderson, 
Mr. William Stevens — Mr. Harold Swithinbank, 
Mr. John Jewell Vezey, Mr. Roger William Wallace, and 
Mr. James Wimshurst, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has continued firm, and it is not 
expected that there will be ag change until deliveries 
under contract orders become lighter. The best steam 
coal has made 193. 6d. to 20s, 6d. per ton, while secondary 
qualities have brought 17s. 6d. to 18s. 6d. per ton. House 
coal has shown little —— 3; No. 3 Rhondda me has 

coke has 


been making 153. 6d. to 16s. per ton. Foundry 
been quoted at 17s. to 18s. per ton, and furnace ditto at 
14s. 6d. to 15s. 6d. per ton. As regards iron ore, Rubio 


has made 14s. to 14s. 6d. per ton, and Tafna 15s. to 
15s. 6d. per ton. 


Bute Shipbuilding, Engineering, and Dry Dock Com- 
pany, Limited.—-The report of the directors for the year 
ending March 31, 1901, states that the balance to the 
credit of the rofit and loss account for the year, after 
allowing for depreciation, &c., amounts to 13,2447. An 
interim dividend at the rate of 10 per cent. per annum 
was paid in September, after providing for which there 
remains (including 33,756. brought forward from the 
previous year) a balance of 38,250/. available for dividend. 
The directors recommend the payment of a further divi- 
dend at the rate of 10 per cent. per annum (free of income 
tax), which will amount to 8750/., leaving 29,500/. to be 
carried forward, 


Cardiff and South Wales Wagon Company, Limited.— 
In presenting their report for the year ending March 31, 
1901, the directors regret that the year’s workin re- 
sulted in a loss of 186.178, 8d. They state that this 
arises from the increased stringency of the railway com- 
panies’ requirements with regard to old-type wagons, of 
which the wagons they repair under contract largely con- 
sist, and from the greatly increased cost of labour, iron, 
and coal. The directors have endeavoured to make up 
for these losses by profit on extra repairs, and building 
new wagons. e@ turnover on this extra work has 
amounted to 6525/., upon which a substantial profit has 
been made. The directors believe that the company’s 
business is in a transition state, and that it will be ulti- 
mately established upon a wider and firmer basis. The 
— of wagons repaired under contracts last year was 


Sharpness New Docks.—The report of the directors of 
the Sharpness New Docks and Gloucester and Birming- 
ham Navigation Company for the half-year ending 
March 25 states that the tonnage receipts show a decrease 
of 1658/., as compared with those of the corresponding 

riod of 1899-1900, this being almost entirely due to a 
alling-off in the timber imports. Grain imports show an 
increase of 10,000 tons, timber imports a decrease of 34,000 
tons, and sundries a decrease of 1300 tons. Owing to the 
increase of tonnage, the balance of revenue is only 391/., 
and the directors are, therefore, obliged to postpone pay- 
ment of the half-year’s dividend on the A preference 
stock until the end of next half-year. A patent pneu- 
matic elevator has been passed by the Board of Trade 
for work outside Sharpness docks. Under an agreement 
with the Severn Ports Warehousing Company, to whom 
it belongs, all grain vessels arriving on neap tides should 
now be docked without undue delay in the roads. With this 
extra facility the directors hope to attract larger vessels 
to the port, which should materially increase direct 
foreign imports. A new line of steamers for general 
— e from the North of France has lately been 
started. 


Golden Valley Railway.—The Golden Valley Railway, 
between Hay and Pontrilas, has just been re-opened. 
The line has been purchased by the Great Western Rail- 
wa; wee ng under whose management it is hoped it 
will benefit Hay, Clifford, Dorstone, Peterchurch, Vow- 
church, and Pontrilas. 


Great Western Ratlway.—The Ely Valley line has been 
opened for passenger traffic and will afford a convenient 
outlet from the Rhondda Valley to Porthcawl and other 
pieces on the South Glamorganshire coast. The line runs 

rom Llantrisant up to the Rhondda; there being, with 
one exception (just outside Llantrisant), a heavy gradient 
all the way. 


The South Wales Steel Trade.—At the quarterly meet- 
ing of the executive of the Steel Smelters’ Union, at 
Manchester, it was Ps pen that the general secretary 
(Mr. J. Hodge) should visit the United States for the 
purpose of obtaining information first-hand as to the mode 
of working the new process of steel making, which, it is 
asserted, is being largely introduced in American steel- 
producing establishments. Mr. Hodge will also parti- 
cularly note any improvements in the manipulation of 
steel ingots into bars, and bars into tin-plates, &c. 

Ebbw Vale.—A contract for rails for the South Indian 
Railway has just been completed by the Ebbw Vale Steel, 
Tron, and Company, Limited. An order for rails 
for the South-Eastern and London, Chatham, and Dover 
Railways will now be proceeded with. 





Tuer CockeRiLt ComPpANy AND MippLEsBROUGH.—The 
steamer Baron de Macar, 4000 tons burden, built by the 
John Cockerill Company, of Lidge, at their Antwerp 
shipyard, for conveying ore from Bilbao to sre. has 
been fitted with engines and steel boilers by Messrs. 
Richardsons, Westgarth, and Co., Limited, of Middles- 
brough. She had a successful trial trip on Thursday, 
attaining a speed of over 11 knots; the result givin 
poor te 2 Mr. — : director of bs Fagan 

mpany ; r. oyeau, their superintending engi- 
neer; and ~ Mr. Dudgeon, of London, the ‘english 
representative of the CockeriJl Company, who were on 
board. Messrs. Richardsons, Westgarth, and Co. are now 
constructing machinery for a second vessel building by 
the Cockerill Company, 





MISCELLANEA. 


Tue Cleveland and Durham Electric Power Bill, which 
sanctions the scheme of a company for providing electric 
power at a cheap rate to manufacturers in the district, 
was on Monday approved by a House of Commons Select 
Committee. 


The report of the committee of the Manchester section 
of the Institution of Etectrical Engi on the results 
of the first session just concluded, shows the roll of the 
section comprises 75 mem 79 associate members, 136 
associates, and 35 students. Seven papers were read and 
discussed during the session. 


The annual meeting of the British Association of Water 
Works Engineers will be held at Birkenhead on July 9, 
10, 11, and 12. A number of interesting papers wil 

resented for discussion, and a lectureon ‘‘ Rainfall” will 

delivered by Mr. Plummer, the astronomer to the dock 
board. Visits are also being arranged to various water 
works and other places of interest in the vicinity. 


We note that the Bengal Government have taken ste 
to assist the indigo planters in their fight against the 
synthetic indigoes now being produced in large quantities 
from coal tar residues. Important discoveries have 
already been made, and the Government has now 
arranged to increase the grant of 5001. per annum to 
33337. for a period of three years. 


A new form of storage battery has recently been 
patented by Edison. Powdered copper is used as the 
positive electrode, and finely divided cadmium as the 
negative, whilst the electrolyte is a 10 per cent. solution 
of caustic soda. The whole is enclosed in an air-tight 
casing. During the period of charge cuprous oxide is 
produced, and on discharge the copper is reduced, an 
the cadmium oxidised. bin sheets of asbestos separate 
the electrodes, and are moistened with the electrolyte, 
only a small quantity of fluid being required. 


From careful observationson theaurora borealis, Professor 
Paulsen has arrived at the conclusion that the spectrum of 
the light given is identical with the ‘‘kathodic” spectrum 
of nitrogen. This point is of interest in connection with 
the latest theory of the origin of this remarkable pheno. 
menon, which attributes it to a stream of the Thomson 
corpuscles emitted from the sun. As these approach the 
magnetic field of the earth they are deflected towards the 
poles, and when they finally reach a level at which the 
air is of the proper density, they give rise to light pheno- 
mena similar to those obtained with kathode rays in suit- 
able vacuum tubes. 


The April issue of the Stevens Indicator contains details 
on some experiments with ‘‘ multiple effect” evapo- 
rators. Single, double, and triple effect apparatus were 
— under similar conditions, the results obtained being 
as follow: 








| | 
Number of Effects. Single. | Double. | Triple. 

Duration of trial(hours) 2 | 2 | 2 7 eee 2 

Kind of waterevaporated Fresh Salt | Fresh) Salt | Fresh} Salt 
Evaporation per pound); 

of steam ke Ib.| 0.83, 0.86) 1.48] 1.50) 1.99 | 1.92 
Temperature of feed) | 

deg. Fahr.| 65.8 | 118 | 64.8 | 100.8 | 64.1 | 88 
Temperature of the | 

water distilled, deg. F.| 98 105 | 145] 141 169 | 163 


The steam used for heating the apparatus was supplied 
at a pressure of from 71.5 lb. to 77.8 lb. per square inch. 


A very important extension of electric tramways 
worked on the Diatto surface contact system has just 
been completed at Paris for the Companies de )’EKst and 
de ?Ouest. The lines of the former company include 
the old Romainville line, which has now been extended 
on the one side to the Opera and on the other up to 
Montfermeil ; whilst there are branches to Pantin and 
Bobigny and to Vincennes. The new a station 
is at Vitry, and ib is intended to use the old stations merely 
as transformer substations. The lines of the Western Com- 

y include the old Chatenay-Champ de Mara and the 
illancourt-Champ de Mars tramways, and the latter has 
now been extended to Auteuil. The supply in this case 
is effected from the Mouleneaux station. The current is 
generated at 5000 volts on the three-phase system, and 
conveyed to the substations by lead-covered cables, each 
of which has in it a conductor for each of the phases. 
These cables are laid on a bed of sand about 8 in. thick at 
the bottom of a trench 2 ft. 34 in. deep. At the substa- 
tions the triphase currents are first transformed down in 








oil insulated transformers to 350 volts, and are then used | - 


to drive rotary converters, supplying continuous currents 
at 550 volts. In the Diatto system, which has alread 
received a pretty extensive trial at Paris, the studs wit 
which the shoe on the car makes contact are connected to 
the feeder cable through an automatic switch operated by 
electromagnets on the car. This switch consists of a soft 
iron rod floating in mercury. As the car passes over the 
stud this rod is raised by the attraction of the magnets 
and closes a carbon contact, which is broken again as the 
car moves on by the iron falling back by its own weight. 
The studs are placed at intervals of about 16 ft., so that 
no contact is broken by the car passing on before the 
circuit through the next stud has been closed. Arcing is 
therefore avoided. 


In a paper read before the New York Railroad Club, 
Mr. Thos. Aldcorn dealt with the use of pneumatic tools 
in railway work. In firebox riveting 253 }-in. rivets were 
driven in 9 hours at a total cost of 19s. 4d., whilst b 
hand a similar job took 15 hours, and cost in all 27. 5s. 74d. 
In the new East River bridge the whole of the work on 
the 350-ft. tower has been riveted with the pneumatic 


be] of the stay. 


~ entail the removal of 2,400,000 tons. 





hand riveters, the number of loose rivets found on subse- 
quent a being but 1 in 50 in eo of lin7 as 
with similar work executed by hand. In rebuilding old 
— the pneumatic tools are very useful. Holes 
can reamed i arg of drifted, and the amount 
of riveting accomplished per man per day is doubled. 
Further, the compressed air is available for cleaning 
off rust by means of the sand blast, thus leaving the 
iron absolutely clean. In removing old internal fire- 
boxes, the pneumatic drill is used to sink holes through 
each stay to a depth somewhat greater than the thickness 
of the external plating. These holes are made } in. less 
in diameter than the stays, and when drilled to the 
proper depth, a speci somewhat similar to a 
tool. intended for internal screw-cutting, replaces the 
drill, and quickly cuts through the remaining thickness 
A special form of pneumatic hoist, fitted 
with an oil-regulating gear, is used in railway foundries 
for breaking pig iron, by dropping a tup. The oil 
prevents the piston of the hoist flying up when the 
tup is released. Twenty tons of pig can, it is said, be 
broken in this way in the time taken to break one on the 
old plan. Insome cases the old tumbling barrel for clean- 
ing small castings has been modified by fitting it up with 
a sand blast, the cleaning being then done by the sand, 
and not by the tumbling, the work a ee in 
20 to 30 minutes. An important point to be attended to 
in compressed air working is the avoidance of leaks, as 
with air at 100-lb, pressure a hole y4 in. in diameter will 
leak at the rate of one horse-power. 





Exectriciry at MANcHESTER.—A Local Government 
Board inquiry was held at Manchester on Tuesday, the 
7th inst., with regard to an application by the City 


d | Council for authority to borrow 310,000/. and 500,000/. 


for the purpose of supplying electric current and electric 
lighting. The town ack said the Council had to 
supply other districts outside its own area with the 
electric light, and had also entered into agreements in 
connection with tramways to go beyond its own area into 
part of Salford, part of Stockport, Middleton, Droylsden, 
Audenshaw, Denton, Gorton, Heaton Norris, Levens- 
holme, and Failsworth. When all these lines were com- 

leted, the Council would have 150 miles of single track. 

he amount expended by the electrical department of the 
Council to the close of March, 1901, was 867,322/. There 
was no opposition to Tuesday’s proposals. 





Tue Wear.—The River Wear Commissioners at their 
monthly meeting at Sunderland on Friday, the 3rd inst., 
psa | a report of the works committee, who recom- 
mended the dredging of the upper reaches of the river, 
and the purchase of two additional dredgers to do the 
work. In a statement supplementing the report, Mr. 
R. Thompson (chairman of the committee), explained 
that the portion of the river proposed to be dredged is 
from the entrance of the south dock to Hylton. The 
work, it is estimated, will occupy four years, and will 
Mr. Thompson 
added that the scheme had been before the committee for 
some time, and the Commission would now be forced to 
undertake the work if they wished to retain, much less to 
extend, the shipment of coal from collieries in the higher 
reaches of the river. 





Our Ratts Aproap.—The exports of rails from the 
United Kingdom in April amounted to 39,231 tons, as 
compared with 28,748 tons in April, 1900, and 30,711 
tons in April, 1899. In these totals the principal rail- 
importing countries figured as follow : 








Country. 1901. 1900. 1899. 

tons tons | tons 

Sweden and Norway 6,263 4167 10,807 
Argentina .. a 7,650 2397 32 
British South Africa 4,244 341 5,585 
British India «“e 17,208 7663 10,026 
Australasia .. 3,420 4429 3,783 


| 





It will be observed that last month’s exports were hel 

up very considerably by a good Indian demand. The 
regate exports in the four months ending April 30 

this year were 137,972 tons, as compared with 128,573 

tons in the corresponding period of 1900, and 121,960 

tons in the corresponding period of 1899. The principal 

exports were made thus: 








Country. 1901. 1900. | 1899. 

| tons tons | tons 

Sweden and Norway ..| 12,730 | _7,455 22,845 
Argentina .... 619 =| 11,986 | 27,808 
British South Africa 10,747 =| 15,916 21,918 
British India a6 --| 65,555 | 35,606 61,066 
Australasia .. me --| 18,446 22,834 21,285 

| ' 





The exports have fallen off this year to Spain, Egypt, 
China, Japan, Cuba, Mexico, Peru, and Brazil; but it 
will be seen oo. saan the whole, 1901 promises well for 
our export rail trade. This is satisfactory, as there is no 
doubt that British ironmasters have now to face an 
increased amount of American and other competition, 
though strong financial, political, and maritime influ- 
ences, happily, still tell in favour of this country—trade 
still follows the flag. Good prices are also being realised 
this year for the rails exported, the value of the ship- 
ments to April 30 having been 900,843/., as compared 
with 753,586/. in the corresponding period of 1900, and 
586,010/. in the corresponding period of 1899. The cost 
of production, however, has considerably increased of 
late. 
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NEW AMERICAN COMBINES. 


A FEW days ago we were asked to believe, be- 
cause the Ore Producers’ Association had fixed the 
price of ore for this season at 1.25 dols. less than 
last year’s figure, that the United States Steel 
Corporation had made clear its policy to keep prices 
of iron and steel as low as possible. The combine 
does not buy ore in the open market, having com- 
mand of its own sources of supply, and if it was 
really consulted in the matter by the Association, 
its advice amounts to giving many competitors who 
are less fortunate than itself an opportunity of 
saving the whole amount of this reduction in the 
cost of making pig iron. This kind of philanthropy 
is not what we are in the habit of looking for or 
finding in an American Trust, and we fear there is 
something wrong with the interpretation of the 
Corporation’s policy. The steel rail makers have 
since raised prices of their goods as from May 1 from 








4| 26 dols. to 28 dols. per ton, and the Iron Age sees in 


this unmistakable indications of an intention to get 
as much as possible out of the consumer. Thus do 
experts differ. It is argued that when rails were 
fixed at 26 dols. per ton in September last, the 
price of billets was 16.50 dols., leaving a margin 
of 9.50 dols., whereas billets have since been 
advanced gradually to 24 dols. The fact that 
billets have risen so much, and thatthe quotation 


g|can be maintained at 24 dols., is evidence of an 


active demand for steel; but in appraising the 
situation it should not be forgotten that billets and 
rails are controlled by substantially the same 
arties. There is no denying, however, that 
usiness throughout the country is exceedingly 
active, and if it be true that 2,050,000 tons of 
rails have been sold for delivery during 1901 
(apart from about 100,000 tons of seconds and 
300,000 tons for export), and that it will be 


04] engines with 6,500,000/. of capital. 





a physical impossibility for the mills to make 
350,000 tons more,'[there can scarcely be much 
hardship involved in the advance of 2 dols. per 
ton. But we want more convincing proofs than 
have yet been adduced, before we believe that the 
Steel Corporation is keeping prices down. 
Meantime, it is interesting to see that other con- 
solidations of iron and steelmakers are being 
formed, whether to fight the big Trust or to take ad- 


“| vantage of its efforts to keep quotations at a ‘fair 


level,” we cannot say. The cable told us last week 
of a fusion among the leading makers of stationary 
The Pennsyl- 
vania Iron Works Company is the leader, and the 
others are the E. P. Allis Company, of Milwaukee ; 
Fraser and Chalmers, Chicago ; Gates Iron Works 
Company, Chicago; and Dickson Manufacturing 
Company, Scranton, Penn. Another combination 
called the American Steam Engine Company with 
a capital of 6,000,000/. embraces the Corliss Steam 
Engine Works, of Providence, R.I.; the American 
Wheelock Engine Company, of Worcester, Mass. ; the 
Hamilton Corliss Steam Engine Company, of Hamil- 
ton, Ohio; the Southwark Foundry and Machine 
Company, of Philadelphia; the Lane and Bodley 
Company of Cincinnati ; Rice and Sargent, of Provi- 
dence, R.I.; Robert Wetherill, of Chester, Penn.; the 
Cooper Corliss Company, of Mount Vernon, Ohio; 
and the Vieter Manufacturing Company, of Mil- 
waukee. 

We learn further that the plans for the con- 
solidation of the Southern iron properties, with 
the Tennessee Coal and Iron Company as the 
central figure, are almost completed. Some of the 
despatches declared that, following this consolida- 
tion, the new company will be taken into the 
United States Steel Corporation, but that has yet 
to be confirmed. But there is no doubt that nego- 
tiations have for some time been in progress be- 
tween the Tennessee Coal, Iron, and Railroad 
Company and the Sloss-Sheffield Steel and Iron 
Company. The consolidation would be a natural 
one, of advantage to both concerns and, probably, 
beneficial to the South. It may be broadened to 
include some other valuable properties which 
neither of these corporations has yet acquired, but 
which would very much strengthen their position as 
a competitor of the steel merger of the Middle 
West. 

There is also a movement in the direction of 
great coal consolidations, of which the properties 
of the Virginia and Alabama Coal Company will be 
the basis. The Monongahela Coal Company, of 
Pittsburg, is said to be the buyer, and the purpose 
in view is to consolidate all the companies shipping 
coal to New Orleans and way points. The South 
is a factor of great and permanent importance in the 
equation of the industrial future of the United 
States. In this connection, one may note that 
Colonel A. M. Shook, an ironmaster of large ex- 
perience, for many years prominently identified 
with the Tennessee Coal, Iron, and Railroad Com- 
pany, and one of the best-known representatives 
of this industry in the South, has been giving his 
views on the future of iron and steel, not only in 
that section, but throughout the United States. 
They may be briefly summarised as follows: ‘‘ By 
the end of next year the productive capacity of this 
country will be so great that it will be larger 
than the consumptive capacity. This will neces- 
sarily force the price of the product lower, and it 
will continue to go down, without regard to the 
ascendancy of either great political party, without 
regard to tariff, foreign policy, ship subsidy, or 
anything else, until production has been restricted 
to such a point that consumption again overtakes 
it. When this has been done—when the surplus has 
been consumed—prices will again go up as resist- 
lessly as they had gone down.” Prophecy is 
always dangerous, but this is rather the result of a 
careful study of the statistical position of iron and 
steel than a speculative forecast of the future. The 

eriodicity of seasons of depression in the iron 
industries has been noted before, but rather as a 
coincidence than as establishing a rule which the 
statistician must regard as of invariable operation. 
But observant students of the situation all over the 
world are inclined to the opinion that producing 
facilities are outgrowing the requirements of con- 
sumption. The pig-iron make of the world in 
1899 was, in round figures, 39,500,000 tons, 
and in 1900 about 49,500,000 tous. There is 
no evidence to show that the normal consumption 
of the world has increased in the same proportion. 
The production of 1901 is, of course, a matter of 
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estimate, but the facilities are being increased enor- 
mously. In the United States—if we may credit 
the New York J'imes—the furnaces under con- 
struction will be able to make about 3,000,000 
tons per annum. Germany is building furnaces 
which will add another 1,000,000 tons to the total. 
In Russia new furnaces are building with a capacity 
of not less than half-a-million tons. New plants 
in Canada are credited with a capacity of 400,000 to 
500,000 tons. Few new furnaces are building in 
Great Britain, but it is estimated that those 
under reconstruction, and which produced nothing 
in 1900, will be equal to adding 750,000 tons to 
the supply before the end of the present year. 
Reports from France, Spain, Austria, Italy, and 
Belgium account for 24 furnaces under construc- 
tion, which will together have a capacity of not less 
than 600,000 tons. The sum of these new capa- 
cities is equal to not less than 6,000,000 tons per 
annum ; and, if the conditions are favourable, may 
swell the pig-iron production by the beginning of 
1902 to over 50,000,090 tons perannum. Atthe very 
least, a production of 45,000,000 tons is not at all im- 
probable. 

Whether the world can, even for a year, con- 
sume so much iron is a question which most 
thoughtful students of trade statistics will be dis- 
posed to answer in the negative. With super- 
abundant pig iron and prices such as invariably 
attend over-production, the prices of other and 
higher products of which pig iron is the basis cannot 
be sustained. As the result of the impetus now 
experienced in America it is quite probable, as the 
New York Times puts it, that for the remainder of 
the year, and through at least a part of 1902, the 
volume of business in iron and steel will be the 
greatest the world has ever known; but if, as 
the result of over-production, stocks begin to accu- 
mulate and to congest the channels of distribution, 
a sharp and more or less protracted reaction must 
be expeeted. And, of course, it will be the more 
pronounced in America. Here at home we are now 
not producing much in excess of requirements, and 
in the ordinary course there should be an improve- 
ment rather than a decrease in the coming months. 





THE ROYAL SOCIETY SOIREE. 

THE poet tells us that in the spring time the 
young man turns his thoughts—or rather his 
thoughts automatically turn themselves—into more 
tender channels than they follow during the winter. 
What course the thoughts of the middle aged 
pursue at that time we are not informed ; but it is 
quite evident that they also undergo a change, for 
we see all the scientific and technical societies 
winding up their affairs for the session, and 
abandoning their meetings. To make it more 
evident that they have entered upon a new 
course, they usually hold a conversazione, giving 
their members the opportunity of saying fare- 
well to one another, and then they separate 
until the advent of the cold weather again braces 
them to apply their minds to the serious affairs of 
life. The Royal Society usually leads the way in 
this respect, and on an early Wednesday in May 
the members and their male friends gather in 
Burlington House to discuss, in an informal 
manner, the progress of the previous winter. To 
find them pegs on which to hang their observations 
a number of exhibits are provided, and are ar- 
ranged in the various rooms which are thrown 
open. This year the number of objects and ap- 
paratus shown was less than usual, and there were 
comparatively few of physical or engineering cha- 
racter. Biology was largely represented, and so 
was natural history, and did ~ 2 sciences fall 
within our province we should have a good deal to 
report. They belong, however, to other domains 
than ours, and we cannot devote more than a few 
lines to them. 

The School of Tropical Medicine, University 
College, Liverpool, which has attained a wonderful 
and rapid success in tracing certain diseases to their 
sources, had a large display of new blood Filari:e, 
in connection with West African Parasitology. 
They also showed specimens illustrating the life- 
history of the Ankylostoma duodenale of the chim- 
panzee. On behalf of the Coral Reef Committee, 
Professor J. W. Judd, F.R.S., showed specimens 
of foraminifera from the Ellice Islands. A splendid 
collection of butterflies from the Holartic region 
was exhibited by Mr. H. W. Elwes, F.R.S. The 
position of honour was given to Mr. E. Barnard and 
Dr. Allan Macfadyen for a magnificent display of 


luminous bacteria, whose natural habitat is sea- 
water. The Director of the Natural History 
Department of the British Museum had on 
view a series of interesting models illustrating 
the structure of the gills of the bivalve mollusca, 
eomeet under the direction of Professor E. 

y Lankester, F.R.S. On the next stand were 
three skulls of natives of the Bismarck Archi- 
pelago. These men had been trephined in the 
native fashion, and two of them had survived the 
operation, which seems to show that surgery does 
not necessarily involve as much risk as we are apt 
to imagine. For several years past the Marine 
Biological Association has brought a most inte- 
resting display of marine animals to these gather- 
ings, and this year is no exception. Some of the 
organisms were most beautiful. The so-called red 
rain which fell in Sicily in March was collected 
by Professor Rucker, who showed specimens of it 
under the microscope. In addition, there were 
specimens by the Zoological Society, a piece of the 
skin of the new animal discovered by Sir Harry 
Johnston, coloured casts of natural history objects, 
and many other things outside our range. 

Our readers will remember that for the last two 
years we have spoken enthusiastically of the stereo- 
scopic skiagrams shown by Mr. J. Mackenzie David- 
son, M.B. This year he exhibits a number which 
have a pathetic interest, as they were mostly taken 
from men returned wounded from the war. Many of 
the photographs are of deep-seated wounds, which 
are very difficult to depict clearly ; but Mr. Davidson 
has succeeded in getting clear prints, and these, 
when viewed through the stereoscope, give a most 
intelligible picture of the exact position of the 
wound. Unfortunately, it is easier to locate a bullet 
than to repair the nerves and blood vessels it has 
damaged. Mr. Davidson has also applied the 
stereoscopic method to photographing electric 
sparks from a Wimshurst machine, with the re- 
sult of producing a series ‘of very beautiful pic- 
tures. A reflecting stereoscope was also shown by 
Professor A. G. Greenhill, F.R.S., with diagrams 
representing geodesic lines, catenaries, and gyro- 
scopic curves, depending on the elliptic integral 
of the third kind. When viewed through the 
stereoscope the diagrams stand out with great 
solidity, and immediately become immensely more 
intelligible than when seen only on the flat. 
Réntgen ray photographs were also shown by Mr. 
Wimshurst, F.R.S., but not of a. surgical kind. 
He has been studying the direction in which the 
rays emanate from the tube, and find that they 
are about equally divided over a hemisphere. To 
do this he took simultaneously a number of photo- 
graphs of metal objects ranged in a semicircle round 
the tube, and these proved to be almost alike in 
intensity. He further succeeded in taking photo- 
graphs when the rays were entirely cut off by heavy 
lead plates. He took an open-topped lead box ; at 
the bottom he put a sensitive plate wrapped in 
opaque paper, and over this he put a metal object. 

e box was set on end, with its bottom towards 
the tube and its open side towards the wall of the 
room, and in this position a skiagram was produced. 
Not content with this proof, Mr. Wimshurst made 
a lead camera with a lead tube projecting from it, 
and even when this tube was at right angles to the 
rays proceeding from the X-ray tube, the photo- 
graphic plate in the camera was affected. He holds 
the opinion that the rays do not necessarily follow 
straight lines, but believes that they become diffused 
by reflection just as light rays do. 

Military matters were represented by a stereo- 
scopic binocular range-finder from the Carl Zeiss 
Optical Works. The stereoscopic range-finder is 
distinguished from all previously invented similar 
instruments by its being based upon vision with 
both eyes, thereby taking full advantage of the 
power conferred by nature on the human being to 
see ‘‘stereoscopically,” i.e., with both eyes simul- 
taneously and acting in parallel lines. This advan- 
tage has been further augmented by the employ- 
ment of the so-called ‘‘ telestereoscope” of Helm- 
holtz, by means of which one is enabled to extend 
at will the limited field of stereoscopic vision of the 
naked eyes in proportion to the base selected and 
the magnifying power of the lenses employed. The 
stereoscopic range-finder makes direct use of a 
double telescope of the new prism type, which is 
now to be seen in every optician’s window, in whose 
image planes certain marks with accompanying 
figures — roduced by drawing, then photo- 
graphically reduced) are set. On looking with both 





eyes, these artificial auxiliary marks appear balanced 





in space above the landscape and enable the 
observer to read off them, at a glance, the distance 
of any object which it is desired to ascertain. The 
line, or lines, of marks stereoscopically projecting 
into space may, therefore, be com to a rod 
actually extended on the ground for the purpose of 
making measurements. 

A Callendar and Griffith’s patent temperature 
indicator was shown by the Canbcltes Scientific 
Instrument Company. This instrument consists 
of a portable galvanometer combined with a 
Wheatstone bridge, and so arranged that by turn- 
ing a — of milled heads at the top of the 
indicator the temperature of the thermometer may 
be read directly in degrees, Centigrade or Fahren- 
heit. The electrical resistance of the coil of 
wire constituting the thermometer changes propor- 
tionally with its temperature. The resistance of 
this coil is balanced against the fixed resistances 
in the instrument, the galvanometer showing when 
a balance has been obtained by the pointer remain- 
ing at rest opposite the index mark. In the Centi- 
grade indicator ten resistance coils, each of one ohm, 
are arranged in series with a bridge wire, having 
an equivalent resistance of one ohm, and the ther- 
mometer is adjusted so that a change in tempera- 
ture of 100 deg. Cent. causes a change in its resist- 
ance of one ohm. The small ebonite milled head 
at the top of the instrument moves a travelling 
contact round the bridge wire, while another 
milled head just beneath the first moves a switch 
over a series of studs connected to the coils pre- 
viously mentioned. A divided scale is carried 
round by the travelling contact which shows in 
degrees Centigrade the amount of resistance in use 
on the bridge wire. This added to that indicated 
by the pointer attached to the switch gives the tem- 

erature of the thermometer. The Fahrenheit 
indicator is similarly arranged but the ten resist- 
ance coils are two ohms each, and the bridge wire 
has also an equivalent resistance of two ohms, the 
thermometer being adjusted so that a change in its 
temperature of 180 deg. Fahr. makes a change in 
its resistance of 1.8 ohms. These instruments have 
long ceased to be merely scientific apparatus. In the 
recent tests of the Naval Boiler Commission, Pro- 
fessor A. W. Kennedy placed such thermometers 
in the main steam pipes, flues, &c.; and at Leeds 
the main switchboard of the electric central station 
has been fitted with these thermometers. 

Professor Callendar, F.R.S., also showed a 
standard barometer. This has a column of mercury 
760 millimetres high, which is measured by refer- 
ence to two platinum-iridium needles fused in the 
glass. Contact with the points is observed electri- 
cally, and can be read to .01 millimetre. To avoid 
uncertainty of temperature, the whole instrument 
is immersed in water. The distance between the 
needle points can be verified at any time without 
dismounting, and without refraction error, by 
observing the external needle points, the lengths 
of the needles being equal, and having been accu- 
rately determined before mounting. The difference 
of the atmospheric pressure from the standard is 
given by an oil gauge reading by inspection to 
iio millimetre of mercury, or, more accurately, 
with a telescope. The temperature of the oil-gauge 
must be known to the nearest degree Cent. 

From the Observatory at Cambridge came a 
machine for measuring astronomical photographs, 
and this also was made by the Cambridge Scientific 
Instrument Company. It belongs to the type in 
which an engraved scale projected optically on to 
the photographic plate. In making a measurement 
it is only necessary to move the plate by the micro- 
meter screw far enough to make a line of the stan- 
dard réseau impressed on the plate coincide with a 
line on the scale. The movement is only a minute 
fraction of an inch, whereas, if the scale is absent, 
the plate has to be moved until one of the 5 milli- 
meter squares coincides with a mark, with the 
result that the micrometer screw becomes rapidly 
worn, and ceases to give accurate indications. 

A device directly interesting to engineers was 
shown by Mr. C. Vernon Boys, F.R.S. This was 
a tool-grinder, with two carborundum discs, one 
coarse and the other fine. The tool is placed on an 
exceedingly mobile—almost floating—table, which 
is bevelled to give the right angle. It is first 
ground on the coarse wheel, and is then trans- 
ferred to a second table to be finished on the fine 
wheel. The second table has one degree less angle 
than the first, so that the edge of the tool receives 
a fine finish by being lightly passed once along the 
edge of the disc. For tools to be ground to an 
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exact angle on the side, a guide can be fitted into a 
groove on the table, and when one side of a tool has 
to be cut away to a different angle from the other, 
as in screw cutting, the table is canted to a steeper 
angle byinserting a distance piece below it. We hope 
to illustrate this device in detail later. It is likely to 
prove very useful in shops where a more elaborate 
apparatus cannot be employed, as it enables unskilled 
workers to grind tools with great exactitude. 

Another matter of engineering interest was a 
demonstration by Mr. Francis Fox, M. Inst. C.E., 
of the pressure of grain in silos. A model silo was 
pr peg from a weighing machine, and ended 
with an open mouth over a platform carried by a 
second weighing machine. Into this silo he poured 
50 Ib. of wheat, when it was found that the indicator 
of the upper weighing machine indicated an addi- 
tional 30 lb., and the lower machine 20 lb. A further 
50 lb. of wheat brought the upper scale to 66 lb. 
and the lower to 341b., showing that two-thirds 
of the weight was carried by friction by the 
walls of the silo, and only one-third rested on 
the bottom. When the silo was shaken, as it 
might be in an earthquake country, the upper 
scale curiously showed 70 lb., and the lower 
29 lb., demonstrating that subsidence packed the 
grain more closely against the walls. Mr. Fox 
explained that the weight was carried by concealed 
arches formed of wheat grains, and that these 
arches flattened under disturbance. Another point 
he dealt with was the variations of length of rails 
under changes of temperature. With the longer 
rails now used these are becoming very important. 
An attempt has been made to settle the amount of 
clearance between rails by the use of a thermo- 
meter, and a table of clearances. But this proved 
delusive, as the rail attains a higher temperature 
than the mercury. To obviate this, the thermo- 
meter is now embedded in a short section of rail, 
and is laid among the rails while they are being put 
in place. It then attains the same temperature as the 
steel, and its indications can be relied upon. Mr. Fox 
told a curious story of a piece of line laid too close. 
One hot day the limit of expansion was exceeded, 
and the rails moved outwards 24 ft. onacurve. The 
ganger brought his men to the place, and replaced the 
road. The next afternoon he found it back again, and 
he was so overcome with the (to him) inexplicable 
circumstance, that he went away and hanged himself. 

The new star in Nova Persei came in for a good 
deal of attention this year. Sir J. Norman Lock- 
yer, F.R.S., showed photographs of its spectra. 
These in the earlier stages consists both of bright 
and dark lines, the dark lines being displaced 
towards the more refrangible side of their normal 
positions, while the bright lines are slightly displaced 
in the opposite direction. These effects are such 
as would be consistent with the appearance of the 
superposed spectra of two bodies lorie a relative 
movement of 700 miles per second ; but it is by no 
means certain that this is the real explanation of the 
facts. Other excellent photographic spectra of the 
same star were shown by the Rev. W. Sidgreaves, 
S.J., and Mr. Frank McClean, F.R.S. Some fine 
cloud photographs were shown by Commander 
D. Wilson-Barker, R.N.R., and photographs of 
waves in sand, cloud, and snow by Mr. Vaughan 
Cornish, M.Sc. 

A simple device for releasing a parachute with 
meteorological instruments from a ballon sonde was 
exhibited by Mr. Eric 8S. Bruce. This was practi- 
cally an alarum clock interposed between the 
balloon and the parachute. After any determined 
interval it sets the parachute free. A curious 
example of molecular transference in ancient bronze 
was shown by Mr. Flinders Petrie, D.C.L. The 
more oxidisable compounds in the mixed alloy 
have gradually moved to the surface, and become 
changed, while the original mass became spongy, 
but retained its form unaltered. Masses of 
chromium, manganese, ferro-titanium, and cobalt, 
reduced from their oxides by aluminium-thermit 
(see page 583 ante), were exhibited by Sir W. 
Roberts-Austen, F.R.S. 

In the Secretaries’ Room the telegraphone was 
on view. This was fully explained by us on 
page 551 ante. Another electrical device was Dr. 
Dawson Turner’s mechanical interrupter for an 
induction coil. Contact is made between two 
copper rollers immersed in paraffin, One is 
driven by a small motor, and the other rotates 
by friction. A cam on a driven shaft separates 
the rollers at regular intervals, and thus breaks 
the circuit. he burning at the break is 
distributed uniformly over the surface of the 





rollers, which thus maintain their shape. Examples 
of ‘ee or Hebiaing tubes, were exhibited by 
Mr. Killingworth Hedges, M. Inst. C.E. In New 
South Wales the lightning often strikes earth on 
the sandhills, and as these are dry it plunges right 
through them for many feet. In its passage it 
bores holes about the size of one’s finger, vitrifying 
the bore, and leaving a tube to mark its passage. 
Usually a number of these tubes are found near 
together, showing that the lightning does not travel 
in a single path. j ; 

Mr. Hugh Ramage, of St. John’s College, Cam- 
bridge, exhibited diagrams, depicting the connec- 
tions between the corresponding lines in the 
spectra of nineteen metals. Most spectra are 
characteristics by certain doublets, triplets, &., of 
lines. If we plot the atomic masses, or their 
squares, as ordinates, the oscillation frequencies of 
the lines as abscissze, and connect the corresponding 
lines of the metals of various groups—for instance, 
the alkalies—Mr. Ramage finds that the connecting 
lines form curves of a similar trend when we take the 
atomic masses as ordinates, and that these curves 
become straight lines, when we take the squares of 
the atomic masses. There must, of course, be rela- 
tions between atomic weights and physical and 
chemical properties, and they should show also in 
their spectra. Mr. Ramage presented a first account 
of his very suggestive researches to the British 
Association meeting at Bradford last year. His 
continued researches only confirm his conclusions. 
The straight connecting lines above mentioned 
converge to points on a line of zero atomic 
weight. In other words, the distances between 
the spectrum lines of a doublet increase with 
increasing atomic weight, or the lines shift more 
and more towards the violet as the atomic mass 
increases. For the principal elements the shift of 
corresponding lines is nearly proportional to the 
squares of the atomic masses. Potassium, rubidium, 
and caesium prove to be more closely related to one 
another than sodium and lithium. The relations 
between the triplets of mercury, cadmium, zinc, 
magnesium, are not quite so simple. 

Mr. W. Duddell showed, with his musical arc, 
part of the beautiful series of experiments with 
which he charmed the Institution of Electrical 
Engineers last December, as he had done before 
with his oscillograph. When a direct current pass- 
ing between solid carbons is shunted by a suitable 
self-induction, or coil, and a condenser in series, 
alternating currents will flow in the shunt circuit, 
the are thus converting a portion of the direct 
current into alternating current. The frequency 
of the oscillatory discharge is determined, as in 
the case of a Leyden jar, by the capacity and 
the self-induction of the circuit. The alternat- 
ing currents superposed upon the direct current 
through the arc will cause the arc to emit musical 
sounds. The pitch of the notes can be varied 
by altering the capacity and self-induction, and 
this was done with the aid of a little piano, 
which acted simply as a switch. The sounds are 
created in and by the arc. In the meeting-room 
on the same floor, Professor S. P. Thompson had 
an arc burning for the benefit of his lantern 
slides, and that arc readily responded to the sounds 
given out by Mr. Duddell’s arcs; when the kine- 
matograph was not rattling, the tunes played by Mr. 
Duddell’s induction switch could distinctly be heard 
near the lantern, quite sufficiently distinct, in 
fact, for musical ears to take offence at the flat 
notes. Mr. Duddell also showed as a novelty his 
portable oscillograph, a box weighing 13 lb. con- 
taining the oscillograph, a mirror turned by the 
hand of the observer, and a small incandescence 
lamp with terminals and plug. This instrument 
will be appreciated by electricians. Looking into 
the box, the observer sees the current or electro- 
motive force curves, and the electrician can thus 
watch his machines. 

In spite of the very late hour the kinematograph 
diagrams of Dr. S. P. Thompson, F.R.S., illus- 
trating the growth of magnetic fields, found all the 
more favour, as they had not been displayed before. 
When an alternating current passes through a 
wire, the wire will in cross-section appear to be 
surrounded by circles of magnetic force, recalling 
ripples on the water. First, the circles will be 
far apart; as the field increases, they will be- 
come more crowded; then the field will de- 
crease, and the rings will disappear. If diagrams 
are drawn representing successive stages, and 
passed through the kinematograph, the rings 
will appear to travel outward, replenishing them- 





selves from the centre, as long as the field in- 
creases, then to become stationary, and finally to 
travel inward as the field decreases. That was 
shown in the first set. The next set illustrated the 
apparent play of the lines of force in a horseshoe 
magnet and its armature, and between the two, 
when the armature is pulled off and then allowed to 
return, slowly at first, very rapidly at last, under the 
influence of the magnetic force. The illustration of 
a bar of iron within a solenoid was very pretty. 
Only four turns of the solenoid were represented, 
forming on the diagram four circles on either side 
of the bar. As the current starts, the circles become 
surrounded bytheir force rings. When the field is ex- 
plored with the aid of iron filings, the filings arrange 
themselves, so to say, tangentially to the four circles, 
in a kind of lemniscata. At first we see only the two 
central wires surrounded by rings, because the field 
is strongest there. These lines spread and seem to 
travel outward towards the poles, crowding more 
and more into the bar, until we get the familiar 
view of abar magnet field. When the field decreases, 
the lines seem to travel in the opposite direction 
towards the middle and to vanish. The last set of 
views explained the motion of a toothed armature 
through the field of a modern generator with 
slotted armature. The teeth do not appear to be 
in the strongest part of the field, but they cut the 
lines. The peculiar asymmetry of the field and 
the breaking of looped lines of force came out very 
clearly. 





MOTOR CAR EXHIBITION AT 
ISLINGTON. 

THe Automobile Club’s Exhibition of Motor 
Cars was opened at the Agricultural Hall, Isling- 
ton, on Saturday last, and judging from the dift- 
culty experienced in getting information from the 
stand attendants, who appeared to be very busily 
engaged with prospective customers, it must have 
been eminently successful from the exhibitor’s 
point of view. In fact, though the attendance was 
not specially large, a very large proportion of those 
present seemed intent on investigating the merits 
of cars with a view to purchase. 

In the contest between petrol, steam, and electri- 
city for the driving of motor cars, the former holds 
a by no means undisputed sovereignty. Of course, 
for high-power and long-distance runs it is far 
ahead of its rivals, and we note that the Motor 
Power Company, Limited. of 14, Regent-street, 
London, S.W., who are prominent exhibitors, 
have four cars equipped with petrol motors capable 
of developing 70 horse-power on the brake, entered 
for the forthcoming contest in France for the 
Gordon Bennett Cup. These engines have four 
cylinders, and are said to weigh but 48 lb. per 
brake horse-power. Many of the makers seem to 
have taken a tip from the Royal Artillery, and 
build their carriages with wooden wheels of the 
artillery type, though, of course, with the addition 
of pneumatic tyres. It has yet to be proved, how- 
ever, that such wheels are really superior to well- 
built wheels of the bicycle pattern. It is almost 
certain that for any fair strain the latter 
has the advantage, but with the unreasoning 
animosity displayed towards the motor car by 
certain drivers of heavy horsed vehicles, un- 
fair strains arising from collisions, intentionally 
brought about by such drivers, have to be provided 
for, and it is probable that the artillery pattern 
wheel has here special merits. The illwill referred 
to above is probably also partly responsible for the 
very solid construction some makers are giving to 
the bodies of their vehicles, whilst other firms pos- 
sibly less experienced in the lengths to which ill- 
conditioned van-drivers will go to express their 
dislike to the motor, are building cars of much 
lighter and more elegant appearance, though 
equipped with equally powerful engines. 

There would be but little interest in cataloguing 
the names of the many firms exhibiting petrol- 
driven motor cars. The general arrangements are 
remarkably similar throughout. The speed-varying 
gear is generally of the Panhard type, more or less 
modified. For stopping the car a simple foot- 
lever is usual. Depressing this throws a friction 
clutch out of gear, applies a brake, and in some 
cases at the same time reduces the lift of the in- 
duction valve, thus cutting off the supply of petrol 
to the amount needed to just keep the engine 
running light. This device substantially reduces 
the amount of vibration when the car is brought to 
rest. The water cooling of cylinders has made less 
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progress than might be expected, particularly in view 
of the very efficient condensers now fitted. These 
are of various patterns, the pipes with radiation 
flanges, which were all but universal last year, being 
now in some cases replaced by pipes provided with 
radiators in the shape of wire coils, making one with 
the pipe. The cooling surface obtainable in a given 
space is in this way markedly increased over what 
was possible with the older arrangement. A water 
cooler of a new type is used for the heavy lorry 
motors and under bodies exhibited by Messrs. G. F. 
Milnes and Co., of Balderton-street, London, W. 
These under bodies weigh 30 cwt. complete with 
motors, and are designed to take a load of 2 tons. A 
couple have been entered for the forthcoming trials 
of heavy motor vehicles at Liverpool. The water 
cooler in this case resembles an ordinary surface 
condenser, save that the water surrounds the 
pipes and is cooled by air drawn through the 
pipes by a fan driven by the engine. The 
engines are fitted with the Simms Bosch elec- 
tric ignition, in which a small magneto machine 
supplies the necessary current. The armature of 
the magneto oscillates in place of revolving. A 
cam on the valve shaft displaces it on every revolu- 
tion, and on release it is drawn back by a spring. 
The spark is produced on the return motion, and 
is thus independent of the speed of the engine. 
On a neighbouring stand the Simms Manufacturing 
Company, Limited, show a portable oil engine, 
equipped with this means of ignition, which is here 
particularly convenient in starting the engine, since a 
charge having been passed into the cylinder, and the 
piston moved into position to make a forward 
stroke, the ignition can be made by simply drawing 
back the magneto armature by hand and letting it 
go. An oil engine thus equipped is, therefore, 
practically self-starting. 

Where air cooling is relied on, a fan is frequently 
fitted which directs a blast of air on to the cylinder 
radiators. Of course, for the larger powers even 
this plan fails to secure a satisfactory degree of 
cooling, and the water jacket becomes essential ; 
though in certain cases it is applied merely to the 
cylinder cover, air cooling being relied on to keep 
down the temperature of the body of the cylinder. 

Of steam cars, the largest display is made by the 
Locomobile Company of America, who have offices 
at 52, Sussex-place, South Kensington, S.W. 
These cars have been somewhat common of late in 
our streets, and it is only fair to say have attracted 
attention by their quiet running, the’steam engine 
having in this regard great advantages over an 
explosion motor. The cars are provided with 
copper boilers, having 44 sq. ft. of heating surface. 
They are tested to 600 lb. pressure, and have safety 
valves designed to blow off at 240 lb. pressure. 
Petrol is used as fuel, the supply being automatic- 
aliy reduced when the steam pressure reaches 
180 lb. per square inch. Steam can be raised in 
five minutes from the time of lighting the fires. 
The feed is automatic, but can be adjusted by the 
driver, a water-gauge being fitted so as to be readily 
visible to him by reflection in a mirror at the front 
of the car. The tanks hold about 21 to 26 gallons 
of water, enough for a run of 23 miles or so, and 
enough petrol is carried for a run of 35 to 40 miles. 
The engines are two-cylinder double-acting engines 
fitted with an automatic lubricator, and have ball 
bearings. The usual link motion reversing gear 
is provided. The steam after leaving the engines 
passes to an air-cooled condenser, which is re- 
markably efficient. 

Electric cars are exhibited by several firms, and 
much ingenuity is shown in their fittings, but until 
better and lighter accumulators are available than 
at present, their radius of action will remain much 
circumscribed. In general, they would seem to be 
fitted with much less powerful motors than their 
rivals, but much of this is in appearance only, since 
a well-designed motor will work fora short period at 
a much greater output than its nominal capacity. 

The use of an kerosene for motor car 
driving appears to make little headway, though 
Messrs. Roots and Venables show a neatly ar- 
ranged car of this type fitted with a motor of 34 
horse-power. The drawback to the type is in the 
necessity of heating up the vaporiser before the 
engine can be started, but the time needed for this 
has now been reduced to five minutes. Such cars 
have, of course, the advantage of using a cheap 
fuel easily obtained even in the smallest villages. 

A new design of car is exhibited by the Century 


a distinct advance on some of the lighter patterns 
hitherto available. The car has threo wheels, viz., 
a single driver behind and two steering wheels in 
front, and carries two riders tandem fashion, resem- 
bling thus in general arrangement some of the 
earliest of the motor cycles, such as the Bollée. It 
is, however, much roomier. Two speeds are pro- 
vided, a free wheel and a free engine, and two band 
brakes, and it is started by a key, as the larger cars 
are, and not by pedalling. Its weight is 4 cwt., and 
an engine of 5 horse-power is fitted. 

The motor cycle is comparatively little in evi- 
dence at the show, and it is clear that the motor 
bicycle has not yet effectively ‘‘caught on,” and 
until a substantial reduction can be made in the 
weight, price, and complication of the motor por- 
tion, the demand will probably be limited. 

The supply of sundries for motor cars has now 
become a recognised department of trade, and in 
addition to their large exhibit of cars of all powers 
and sizes, the Automobile Manufacturing Company, 
Limited, of 48 and 49, Long-acre, W.C., are also 
showing a very interesting collection of these acces- 
sories. In view of the highly inflammable nature of 
the petrol, the electric torch at this stand deserves 
special mention, as by its means a petrol tank can 
be safely filled at night. The instrument consists 
of a staff 11 in. long and about 1} in. in diameter, 
the body of which holds a battery; whilst at one 
end is a low-voltage electric lamp, which can be 
switched on and off by a finger key near the other 
end of the staff. The torch is not, of course, 
intended for continuous lighting. Some capital 
specimens of bent channel frames for the under- 
bodies of cars are shown by Messrs. Rubery and Co., 
of Darlaston ; and another exhibit of interest here is 
a collection of specimens of the so-called ‘‘ Castle ” 
nuts, which are now being so largely adopted where 
it is necessary to positively lock nuts, whilst at the 
same time the latter must be capable of adjustment 
through a comparatively large space. The nuts in 
question are somewhat longer than the ordinary 
Whitworth standard ; the upper portion is turned 
cylindrical, and has three slots cut through it from 
side to side. These slots admit of the nut being 
locked with a split pin at any sixth of a turn, for a 
range of several pitches. Messrs. Brampton 
Brothers, Limited, of the Oliver-street Works, 
Birmingham, who have made a speciality of heavy- 
driving chains for motor cars, show samples of 
these from the smallest to the largest sizes. The 
latter have a pitch of 3} in., the breaking load 
being 10 tons. 

One of the most interesting displays in the Exhi- 
bition is that of the Auto-Machinery Company, 
Limited, of Read-street, Coventry. A roller bearing 
is shown at this stand, which though only 1 in. in dia- 
meter and about 2 in. long, is being run continuously 
at 1350 revolutions per minute under a load of 1 ton. 
The rollers are of hardened steel, and fit at their 
ends in a bronze cage. The outer bush, to which 
the rollers transfer their weight, is a steel helix 
resembling in appearance an ordinary spiral spring. 
This arrangement gives a certain elasticity to the 
bearing, which is stated to sensibly improve its run- 
ning qualities. Another exhibit here is a small 
centrifugal circulating pump, of very simple con- 
struction, and which is intended to be run at the 
high speeds usual in the first-motion shafts of motor 
cars. A splendid collection of balls varying in size 
from over 4 in. down to ;); in. in diameter, is also 
on view. The large balls are used for turret paths 
on warships, whilst the very small ones are supplied 
mainly to the Government torpedo factories. 





POLYPHASE ELECTRIC WORKING. 
Tue second of Mr. Eborall’s lectures on ‘‘ Poly- 
phase Electric Working,” was delivered at the 
rooms of the Society of Arts, Adelphi, last Friday 
evening. The lecture was in the main directed to 
a discussion of the armature reaction of the poly- 
hase motor by means of wall diagrams and black. 
ard sketches, and it has, therefore, been impos- 
sible to give more than an imperfect summary of 
the discourse. 
Mr. Eborall first considered the equation for the 
electromotive force of a generator, viz., 
_kCp* Naw 

sa Caen 108 : 
where E was the volts generated per pole per phase, 
Cp the number of conductors per phase, Na the 
induction through the armature, and c the periods 











Engineering and Motor Company, Limited, of 
Cumberland Park, Willesden Junction, and appears 


fora machine giving a sine curve of electromotive 
force, k was 2.2, but in actual practice it ranged from 
2.6 to 2.1. With a ratio of pole breadth to pole pitch 
of 3, k would be 2.46 for one hole per pole per phase, 
and for four holes per pole per phase, 2.23 ; whilst 
with a pole breadth one-half the pole pitch the 
corresponding figures would be 9.83 and 2.5 re- 
spectively. These figures were calculated by Mr. 
Kapp, and were, in fact, too high, since no account 
was taken of the spreading of the lines of force. 
In practice the coefficient was taken from an experi- 
mental curve in which the ordinates represent values 


of k, and the abscissz values of nee, where 


y, was the number of wound holes per pole pitch 
per phase + the number of unwound holes per pole 
pitch per phase, and y, was the width of the pole at 
the top + the pitch — the width of the pole. 
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It was largely due to the uncertainty of k that 
the electromotive force of a finished generator 
differed from that intended. It was common to 
attribute such discrepancies to differences in the 
quality of iron used, but it was, he considered, more 
often due to wrong estimates of k. 

A large pole-pitch was good as the leakage of 
field was less, but the diameter and consequent 
cost of the machine was increased. The tempera- 
ture rise in a well-designed machine was about 
10 deg. Cent. per watt per inch of area of the inner 
surface of armature, and in field magnets the rise 
was about three times this. A good three-phase 
generator would have an efficiency of 96 per cent. 
on non-inductive and 92 per cent. on an inductive 
load, the reduction being due to the demagnetising 
action of the lagcurrents. The iron loss was about 
40 per cent. more than the copper loss at full load ; 
whilst the mechanical loss was about 14 per cent. 
in the case of a 500-kilowatt machine, 1 per cent. 
in a 1000-kilowatt machine, and in a 200-kilowatt 
machine about 2 per cent. of the full load output. 
The armature reaction tending to demagnetise the 





per second. It should be noted, he remarked, that 


field was equal to k, x Ca x Sa where k, was 
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a constant, Ca the amperes per phase, and Sq the 
number of turns per phase. In practice k ranged 
between 2.2 and 2.4. The armature reaction was 
best determined graphically. Taking the simplest 
case first it would be assumed that the machine was 
one with no copper drop, no armature leakage, and 
was working on a non-inductive load, whilst there 
was no leakage of magnetism in either armature or 
field. Setting off the designed voltage horizontally 
as at O E in Fig. 1, then the load being non-induc- 
tive the current would be in phase with this, and 
might be takenasOC. The Sicaadidng effect 
of the armature at full load might be set off 
at O A. Then if O B was the strength of 
the field required at no load to give the desired 
electromotive force, the actual field needed at 
full load was represented by A B, the effective 
ampere turns in the armature being less than 
the actual number of windings, owing to the de- 
magnetising effect of the field. As a next step 
towards practical conditions the copper drop in the 
armature might be introduced. The conditions 
remaining as before save for this drop, Fig. 
was drawn. In this O EK, as before, represented 
the desired voltage, O A the armature reac- 
tion, and O B the flux needed at no load. From A, 
AD was drawn parallel to O B and equal to the 
flux needed to produce a voltage e equal to the 
copper drop ; B D then represented the actual flux 
necessary. To obtain from this diagram the 
ampere-turns needed on the field magnet, R S was 
drawn parallel to B D and equal to the ampere- 
turns needed to produce the flux B D; S T was set 
off parallel to O E and equal to the reactive turns 
of the armature, then R T represented the total 
turns necessary in the field. 

To still further approach practical conditions the 
machine might be taken as working on a heavy 
inductive load. As a consequence the current 
would no longer be in phase with the electromotive 
force. Hence drawing the lines O Band O E as 
before, the line representing the current C should 
now be drawn at angle with O E corresponding to 
the angle of lag 6. Along this line, O A would be 
set off as armature flux. Then A B represented the 
field required (Fig. 4.) 

It would be noted that with non-inductive loads 
the armature reactive flux was not against the main. 
flux, but at right angles to it; but as soon as lag 
was introduced by setting the machine to work on 
an inductive load, a great increase of excitation 
was required. 

The field magnet leakage was commonly taken as 
a certain proportion of the armature leakage, but it 
was better to estimate it from the drawings by 
means of the usual formulas. The armature leak- 
age, on the other hand, was very difficult to calcu- 
late, but as it was fairly constant for machines of a 
given type, and did not vary greatly even in 
different types, it was best fixed by experimental 
data taken from existing machines. 





IRON AND STEEL INSTITUTE. 
THe annual meeting of the Iron and Steel 
Institute was held this week at the hall of the 
Institution of Civil Engineers, Westminster, there 
being meetings on Wednesday and Thursday morn- 
ings. Sir William Roberts-Austen, K.C.B., occupied 

the chair at the beginning of the proceedings. 


Tue Report oF THE CoUNCIL. 


A departure was made from the usual procedure, 
Mr. E. P. Martin moving that the report of the 
Council for the past year should be taken as read, 
and this was adopted. 

The report of the Council indicated that during 
the year the Institute has made satisfactory pro- 
gress. There have been added to the register 97 
names, a number somewhat in excess of the average 
of the previous six years, and the total is now 1644, 
made up as follows: Honorary members, 10 ; life 
members, 16 ; ordinary members, 1618. To the 
list of honorary members the names of Mr. Gus- 
tave Canet, President of the Society of Civil Engi- 
neers of France, and of Mr. Adrien de Montgolfier, 
Director-General of the St. Chamond Works, have 
been added during the year. During the year 1900 
the Institute has suffered great losses by the death 
of 36 members. Of the deceased members, Lord 
Armstrong, whose many inventions earned for his 
name a world-wide fame, was an original member of 
the Institute, and frequently contributed to the 
discussions. He was awarded the Bessemer Gold 
Medal in 1891. Professor Jordan, the great French 
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metallurgist, contributed a paper to the Institute’s 
Proceedings in 1878 and in 1889, and was also a 
frequent contributor to the discussion of papers 
read. The statement of accounts for the year 1900 
showed that the income for the year amounted to 
41571., and the expenditure to 37711. Owing tothe 
incorporation of the Institute under a Royal 
Charter, the invested funds have been transferred 
from the names of the Trustees to that of the Insti- 
tute, and the Council took the opportunity of 
thanking the Trustees—Sir Joseph Pease, Bart., 
M.P., the Right Hon. Lord Wimborne, and Sir 
David Dale, Bart.—for their long and valuable 
services to the Institute. The incorporation of the 
Institute rendered it necessary for a common seal 
to be provided, and Mr. Pinches has engraved the 
dies for one under the direction of the Council. 
It bears the head of the late Duke of Devon- 
shire, the Institute’s first President. The report 
gave some information as to the action taken 
regarding the ‘‘ Andrew Carnegie Research Scholar- 
ship.” The sum of 6500/. was presented by Mr. 
in Pittsburg, Bessemer, and Lake 
Erie Railroad Company 5 per cent. debenture 
bonds, to be devoted to the promotion of metal- 
lurgical research. It has been decided that 
a gold medal and a Research Scholarship, or 
scholarships, will be awarded annually, irrespective 
of sex and nationality, on the recommendation of 
the Council of the Institute. Candidates must be 
under thirty-five years of age. The object of this 
scheme of scholarships, continued the report, is not 
to facilitate ordinary collegiate studies, but to 
enable students who have passed through a college 
curriculum, or who have been trained in industrial 
establishments, to conduct researches in the metal- 
lurgy of iron and steel and allied subjects, with a 
view to aiding its advance or its application to 
industry. The National Physical Laboratory, on 
the governing body of which the Iron and Steel 
Institute is represented, would, for many reasons, 
be a suitable place in which such a research could 
be carried out. There is, however, no restriction 
as to the place of research which may be selected, 
whether university, technical school, or works, 
provided that it be properly equipped for the 
prosecution of metallurgical investigation. The 
appointment to each scholarship shall be for one 
year, but the Council may at their discretion renew 
the scholarship for a further period, instead of pro- 
ceeding to a new election. The results of the 
research shall be communicated to the Iron and 
Steel Institute in the form of a paper to be sub- 
mitted to the annual general meeting of members, 
and if the Council consider the paper to be of suffi- 
cient merit, the Andrew Carnegie Gold Medal shall 
be awarded to its author. Should the paper in any 
year not be of sufficient merit, the medal will not 
be awarded in that year. 

The Council having elected Mr. William Whit- 
well, Honorary Treasurer, to succeed Sir William 
Roberts-Austen as President, have chosen Mr. 
W. H. Bleckly, Vice-President, who has served on 
the Council for twenty years, as Honorary Trea- 
surer, to fill the vacancy caused by Mr. Whitwell’s 
election to the Presidency, and the retiring Mem- 
bers of the Council were presented for re-election 
without opposition. Vice-Presidents : SirJ.G.N 
Alleyne, Bart.; Mr. G. J. Snelus, F.R.S.; Mr. 
James Riley. Members of Council: Mr. J. D. 
Ellis ; Mr. R. A. Hadfield ; Sir B. Hingley, Bart.; 
Mr. William Beardmore ; Mr. David Evans. The 
scrutineers subsequently reported that these 
officials had been elected. 

The Treasurer Mr. William Whitwell, President- 
elect, then read the financial statement, and Sir 
William Roberts-Austen, in moving the adoption of 
the reports, made a statement with reference to the 
Carnegie Scholarship, and intimated the gratifying 
announcement that Mr. Carnegie had agreed to 
double the amount which he, as stated in the 
report, gave to the Institute some time ago for 
the endowment of a fund for research work. This 
sum originally was 6,500/, and is now 13,000/. 
Sir William would have liked if Mr. Carnegie 
had made this announcement to the meeting 
himself, but Mr. Carnegie preferred that it 
should come direct from the chair. It is scarcely 
necessary to say that the announcement was re- 
ceived with every expression of satisfaction. The 
Chairman further stated that the Council had come 
to the conclusion that, the Institution being inter- 
national, it was felt that the scholarships should 
not be confined to this country, but that one-third 
should go to an American, a similar proportion to 





the Continent, the remaining third being voted to 
a British scientist. The Council had this year 
allotted the scholarships of 100/. each for research 
work to Dr. Matthews of New York, Mr. J. 
Golberg, of Leoben, Austria, and to Dr. A. 
Stansfield, of London. It was understood that 
the research undertaken by the last-named should 
have a direct practical bearing upon the metal- 
lurgical industry generally. A vote of thanks to 
the President and Council was passed, and refer- 
ence was made to the admirable way in which the 
Transactions of the Institute were presented to the 
members. SirWilliam Roberts-Austen made a brief 
reply, remarking that his occupancy of the chair 
had been a most memorable episode in his life. 
Continuing. he made fitting allusion to the death 
of Queen Victoria, who, it may be remembered, 
graciously accepted some years ago the Bessemer 
Gold Medal awarded by the Council for the en- 
couragement she had always given to the advance- 
ment of the metal industries. An address had been 
sent to his Majesty King Edward, which the Presi- 
dent read. 
THe New PReEsIDENT. 


Sir William Roberts-Austen then proceeded to 
induct into the chair his successor, Mr. William 
Whitwell, who has long acted as Treasurer for the 
Society, and he remarked that Mr. Whitwell not 
only represented the interests both of capital and 
labour, and had proved himself a distinguished me- 
tallurgist, but had done everything possible to en- 
courage research work. Mr. William Whitwell 
then took the chair. 


THE BessemMeR GOLD MEDALLIST. 


The first duty performed by the new President 
was to present to Mr. John Edward Stead the 
Gold Medal for 1901 as an acknowledgment of the re- 
search work he has done for very many years. Mr. 
Whitwell said that he had probably the privilege of 
knowing Mr. Stead more intimately than most of 
the members of the Institute, and as he had worked 
for his firm as long as he could remember, and he 
had never known a single instance of even a 
fractional mistake entering into the accounts of 
assays or analyses made by him. Mr. Stead had 
deserved well of the Institute, and it afforded him 
a peculiar pleasure to present to him the Gold 
Medal, accompanied by the strong wish of all the 
members that his services would continue in the 
future for the good of England, and, indeed, of the 
world. 

Mr. Stead, in acknowledging the presentation, 
expressed his agreeable surprise, and remarked 
that to him, as to most searchers after truth, 
research work invariably brought its own reward. 
His work in the past had been done entirely for 
the love of it, and no one who had not engaged in 
it could know the great pleasure experienced in 
pronouncing from the house-tops the revelation of 
a truth that had been hidden for all time. He felt 
that throughout his work he had had the greatest 
encouragement from every one interested. From 
the time he first entered the works of Messrs. 
Bolckow, Vaughan, and Co. as analytical chemist, 
he had had presented to him innumerable problems 


_| for solution, some of which still lay hidden, and 


offered stimulus to continued work. He hoped 
many ironmasters would follow the lead which 
their new President had always set in regarding 
the chemist of their establishment as a_brain- 
worker, and not as a mere bottle-washing machine. 
One of the essentia] duties of the chemist’s life was 
really to get ahead of some one who had been 
working in the same direction; and he felt 
that sufficient importance was not at all times 
attached to the value of such scientific work. 
Mr. Stead proceeded to acknowledge the assistance 
and co-operation of a large number of friends— 
iron and steel manufacturers, professors, and 
scientists generally—who, whenever applied to, 
readily granted data and every assistance ; and he 
felt that in acknowledging the honour paid him, 
he must associate those many friends with himself. 
Concluding, he remarked that he greatly appreciated 
this highest of honours of being able to claim 
fraternity with Bessemer Gold Medallists. 


PRESIDENTIAL ADDRESS. 


The President next proceeded to deliver his 
Presidential Address, which dealt with the pro- 
blems affecting the industry of iron and steel 
manufactures in a practical and suggestive way ; 
but as we shall publish this excellent address 
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in extenso, it is not necessary here to refer to the 
many valuable hints made. 

Mr. Carnegie proposed a vote of thanks to the 
President for his instructive address, and said that 
he felt it a great privilege to be present. The 
address generally seemed to him to greatly enforce 
the desirability of developing the material that 
was present in Britain, and he agreed with the 
President that the ore in the Cleveland iron district 
was suitable for making very good steel. He 
expected much from the application of the Monnell 
process at one of the works in that district, and 
was absolutely certain that the process would 
succeed in Cleveland as it had in America. They 
had had the same troubles and the same prejudices 
in America, and men had told him that the ore 
there of the same kind would not make steel ; but 
that statement did not deter him from buying u 
every mine, although thus condemned. They h 
thus secured piles of Bessemer for the price of an 
old song, a had sold it for millions. He felt 
that they would do the same in the Cleveland 
district. He felt that so far as Britain was 
concerned a great future lay before it in the 
development of the resources which still lay to 
hand. In speaking of the Research Scholarship, he 
said, that after reading some of the applications 
that had been made by candidates this year, he 
felt that the granting of the sum of money had 
been a great privilege, because money could not be 
more efficiently spent than in this work. 

Sir Lowthian Bell seconded the vote of thanks 
and put it to the meeting, with the result that it 
was carried unanimously. 

The President briefly replied. 


Dust 1n Buast-Furnace Gas. 

The first paper read was on ‘‘ Dust in Blast- 
Furnace Gas used in Internal Combustion En- 
gines,” the author being Mr. A. Greiner, of 
Seraing, Belgium, who has done so much towards 
the utilisation of a by-product for the production 
of power. We shall print Mr. Greiner’s paper 
next week. 

Mr. James Riley opened the discussion, and said 
that the paper had no doubt relieved all who had 
an interest in the subject, for when Mr. Greiner 
made the statement two years ago that dust in the 
gas need not affect the engine, they were burdened 
with a feeling of incredulity which was now re- 
moved. When told by one having such experience 
that it was not absolutely necessary to cleanse blast- 
furnace gas in order to. insure eflicient working, 
they could not contravert the statement, although 
it seemed contrary to what one would expect. 
Since then, there had been rumours that matters 
were not progressing so satisfactorily, notably in 
Luxembourg, and his principal object in rising 
was to say how much they admired and appreciated 
the frankness with which Mr. Greiner now stated 
that he had been mistaken. Mr. Riley’s experi- 
ence corroborated that statement, and it became a 
question now whether partial cleansing would be 
sufficient, and he was doubtful of the efficacy of 
the treatment described in the paper. 

Mr. Hewett, of the Wigan Iron and Coal Com- 
pany, said that he felt that some of them would 
find that they had much dirtier gas to deal with 
even than that dealt with at the works on the Con- 
tinent. At Wigan, where the gas was produced 
from the alloys of manganese, they had as much 
as 22 or 23 grammes per cubic foot, and thus a 
cleaning process was of primary importance. He 
had seen Mr. Riley’s installation some time ago and 
it worked satisfactorily, but there a distillation 
process was applied, and was itself a source of 
profit. Where coke was used, and not coal, that 
profit could not be realised, and it was doubtful in 
in such case whether the capital expenditure in- 
volved in an enormous distillation plant would be 
justified for the simple cleansing of the gas for 
motors. Mr. Hewett asked Mr. Greiner to state 
the quantity of gas which a fan of a certain size and 
running at a certain number of revolutions could 
deal with, as that seemed to be an important element 
in the arrangement of the plant. 

Mr. Paul, of the Skelton Bar Steel Works, asked 
Mr. Greiner for some additional information as to 
the static process described, and particularly in 
reference to the cleansing of waste gases from coke. 

Mr. Pilkington, of Sheepbridge, said that they 
found that the gases contained 12 grammes per 
cubic metre, and by the use of coke scrubber and 
sawdust scrubbers the dust was arrested by the 
condensation of the tar. He would like to know 





the amount of oil consumed in lubricating the 
cylinder of the engine using the blast-furnace gas. 

Mr. G. J. Snelus remarked, in reference to 
the proposal to use a second fan in the cleaning 
process at the Differdingen Works noted in the 
paper as a probable improvement, that it might be 
desirable to use in this fan oil instead of water, 
since in the Elmore process it had been found that 
the mineral oil caused certain bodies to adhere, and 
this might add to the efficiency of the cleansing pro- 
cess. The oil used could, of course, be recovered. 

Sir Lowthian Bell said that when Mr. Thwaite 
first invited him to co-operate in demonstrating 
the efficiency of blast-furnace gas for motor pur- 
poses, he had suggested that the first step was to 
free the gas from the large amount of solid matter 
brought over by the pressure of the blast itself. 
Mr. Thwaite, like many inventors, entertained too 
flattering a notion of the efficiency of his process, 
and thus their negotiations then came to an end. 
Sir Lowthian Bell, however, felt that so soon as 
this problem was effectually and economically solved, 
great results would accrue. 

Mr. Perry F. Nursey, referring to Mr. Snelus’s re- 
marks, said that, so far as he understood, the use of 
oil as a separating substance referred to metallic 
matter, earthy material being rejected, and thus 
unless the dust of the blast-furnace was other than 
earthy material, the Elmore process would not be 
effective. 

Mr. Horace Allan read a long statement princi- 
pally in reference to the relative merits of the 
Greiner and Thwaite system, and asked speciall 
for information as to the cost of oil, a point which 
he said had been raised in the columns of Enat- 
NEERING. 

Mr. Greiner, on being asked to reply to the dis- 
cussion, said that Mr. Riley seemed to think that 
it was impossible to work a gas engine unless the 
blast-furnace gas were first cleansed, but as a matter 
of fact, it was a question of the relative amount 
of dust carried by the gas, for at Seraing they had 
a 200 horse-power engine which was running satis- 
factorily without any cleansing of gas, but at 
Luxembourg, where the gas was ten times dirtier 
than that at Seraing, they found it necessary to 
cleanse the gas for a 600 horse-power engine. 
They worked with coke, and had no experience 
with coal. The oil used was a Russian product, 
and in the case of the Luxembourg engine cost 10s. 
per day of 24 hours. They had no experience of 
oil for cleaning. The water required was 1 litre 
per cubic metre of gas, but this, of course, was 
recovered. Germany, he added, was making great 
progress in this question, and he added the very 
significant remark that he was astonished that 
English engineers did not understand the question 
so thoroughly as it ought to be understood. 

A vote of thanks was passed to the author. 


Tue Srructure or Merats. 


Mr. J. E. Stead next presented a paper on 
‘* Crystals of Carbo-Silicide of Manganese and Iron,” 
and another on the ‘‘ Influence of Copper on Steel 
Rails and Plates,” in the latter of which he had as 
collaborateur one of his staff, Mr. John Evans. He 
only read the conclusions of this latter paper, and 
remarked that he brought it forward now, not so 
much for discussion, but in the hope that the mem- 
bers would study it, and make experiments so as 
to ascertain results which might be communicated 
when the paper was discussed at the next meeting 
of the Institute, which is to be held in Glasgow 
in the first week of September, in connection 
with the International Congress to be held there. 
ie hope to publish Mr. Stead’s papers at an early 

ate. 


AMERICAN v. British Rotiwne Mitt Practice. 

Mr. William Garrett, of Cleveland, Ohio, read 
the next paper, which was entitled, ‘‘A Com- 

rison between American and British Rolling- 
Mill Practice,” and in this paper, which was 
read with unusual rhetorical finish, Mr. Garrett 
offered trenchant criticism of what might be 
termed the lethargic attitude of the British 
steel manufacturers, and made some disquieting 
statements in reference to the future prospects of 
British steel manufacture. His main point was 
that British workers were over-satisfied with 
existing plant, because it appeared to yield 
a moderate profit; while at the same time 
America was inclined to scrap otherwise satis- 
factory plant for improved mechanism, so as 
to increase the volume of their output, while 





greatly reducing the cost, and he counselled the 
combination of several British concerns with new 
plant near the seaboard, so as to secure the 
continuance of the export trade now so vigorously 
assailed in America. We hope to reproduce this 
paper in full ina subsequent issue ; but two sen- 
tences may be quoted as indicating the general 
tone and the lines of the argument : ‘‘ Why import 
ore which has over 50 per cent. of useless matter, 
when you can import billets on which there is but 
from 5 to 6 per cent. loss from the billet to the 
wire rod, merchant or steel strip ? This rule can 
be applied to those who use strips for tubes. In- 
deed, if the British iron and steelmakers do not 
follow the example of their American cousins and 
combine, and then only manufacture their respec- 
tive materials at the most advantageous points for 
shipment, and use the most economical method in 
manufacturing, the manufacture of iron and steel 
will in time become a lost art in Great Britain.” 

Mr. W. H. Bleckly, Vice-President, read a 
brief reply. He said that it was not often that 
they ‘es in that room such an accomplished orator, 
but he questioned the accuracy of many of the 
facts. The author had said that in Great Britain 
there was more prejudice against 4-in. billets 
than in any other country, whereas, as a matter 
of fact, they were always glad to use them when 
it was suitable and economical to do so, and 
it was many years since they had been first 
used. With regard to Mr. Garrett’s references 
to some of the tools employed, he was inclined to 
think that the author had visited a museum. He 
failed altogether to appreciate the enormous value 
of the tariff machinery in connection with American 
development ; while forgetting the recent enormous 
demands made upon the plant in this country, and 
its influence on the imports of goods usually 
supplied from our own works. But, in spite 
of the plea that we were so much behind, he 
knew that at the present time there was being 
executed an order for 1000 tons of cotton ties to 
be delivered on the other side of the Atlantic by 
‘stupid and out-of-date English works,” notwith- 
standing that there was an import duty of 21. 
per ton. From this fact they were bound to 
argue that when the American manufacturer could 
produce his goods as cheaply as Britain, the 
American profits must exceed 21. per ton; and 
thus, instead of our methods imposing a grievous 
or unnecessary tax on the consumer, as stated in 
Mr. Garrett’s paper, the grievance was being meted 
out to the American’s countrymen. He might 
remark to Mr. Garrett that he had bought in this 
country pig iron at 30s. a ton, and was told by the 
makers that they did not lose on the transaction ; 
and, moreover, when necessary this could be done 
again. America owed much to her tariff machine, 
which appeared to be constructed on the continuous 
principle, but he hoped the designer would yet 
introduce reversing gear—a statement which was 
greeted with much laughter. 

Mr. Tonks, of Birmingham, also referred to the 
statement about 4-in. billets, and remarked that 
his experience was that they were frequently used 
in this country. Proceeding, Mr. Tonks read a 
lengthy statement upon various points regarding 
the details of rolling-mill practice in this country, 
raised by Mr. Garrett in his paper ; but as it would 
be difficult to follow the controversial matter 
covered by the interesting statement as to 
mechanism without certain diagrams, we defer for 
the present dealing with Mr. Tonks’s remarks. 

Sir Lowthian Bell was the next speaker in the 
discussion, which had become very lively. Hesaid 
that Mr. Garrett’s paper was an excellent one, but 
he did not agree with him as to the indifference of 
manufacturers in this country to what was being 
done in America, and in support of this attitude 
mentioned the fact that the Iron and Steel Institute 
had visited America in 1890 with the special purpose 
of investigating what had been done there. The 
conditions in this country, it must be remembered, 
were entirely different from those in America, where, 
as a rule, entirely new works could be constructed ; 
whereas here an ironmaster must decide before 
organising new works whether the economy in manu- 
facture would justify at an early date the sacrifice in- 
volved in discarding old plant. This was really the 
determining point ; it was not so much a matter of 
indifference. Indeed, he might say that nothing 
had stood between the Cleveland masters and the 
reduction of cost during the last thirty years. 
All the old furnaces and the old heating apparatus 
and so forth had been done away with, and new 
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plant applied, the change being made in the belief 
that the masters were consulting the best interests 
of their position by adopting the best means known 
of conducting the work. He had invited one of the 
foremost blast-furnace and steel engineers to visit 
his own works, and to report as to whether he 
would recommend him to follow the example of the 
American practice, having regard to all that had 
already been done previously at his (Sir Lowthian’s) 
works. The result was that a change was not 
recommended, He, nevertheless, recognised the 
admirable methods adopted, and the degree of per- 
fection obtained in America, and he had no doubt 
that Mr. Garrett’s paper would be of value in con- 
nection with new or improved works. 

Mr. Walter Dixon, of Glasgow, spoke next, and 
his remarks were the more valuable as three years 
ago he visited the American works, and now stated 
that he understood and appreciated the spirit of Mr. 
Garrett’s paper. The discussion of the technical 
details must prove profitable. Sir Lowthian Bell, 
he continued, had struck one of the most important 
points of difference between the possibilities of 
American and British progress, in speaking of vested 
interests. America reaped the benefit of our prac- 
tice throughout all the centuries—they were quite 
ready to acknowledge that ; while in our country 
we had thousands of pounds worth of plant which 
we had to consider in determining new develop- 
ments. But at the same time it was remarkable 
that in America they did not hesitate to abandon 
existing plant for new mechanism, and he knew 
of one case where works, which had been erected 
for the production of tinplate bars, costing 600,000 
dols., were disbanded. Indeed, when in America 
he had been offered this plant because they 
had no use for it there. The view was enter- 
tained in Scotland that Americans did not make 
money in the actual process of manufacture, but 
a recent law case had shown that the contrary 
was true. It was imperative that we should over- 
come that conservative spirit, which was a natural 
result of our long predominance in manufactures, if 
we were to maintain our position. We had older 
conservative men at the head of affairs than was the 
case in most of the American works. There they 
generally trusted their younger men, not only to 
dictate, but to carry out the policy. Men under 
thirty-five years of age controlled most of the 
works, a point of great significance. Mr. Dixon 
suggested that the labour problem was one also of 
importance. He felt that Mr. Garrett’s paper 
had brought to the front a great practical truth 
which was now facing them for the first time, 
viz., that a formidable rival had sprung up on the 
other side of the Atlantic, even since Sir Lowthian 
Bell had visited the States, and they must accept 
the fact that they could not afford to sit down 
and allow things to go on in their ordinary 
jog-trot pace. They had either got to actively 
tackle the question or lose. He had visited works 
in Britain quite lately where plant was being put 
down upon American lines that were now actually 
obsolete in America ; five or seven years had made 
them obsolete, and it had taken us that time to 
— their value. 

r. J. M. While, of Barrow, said that he could 
not endorse all that Mr. Dixon had said, and espe- 
cially the argument that our manufacturers were 
lacking either in enterprise or energy. The in- 
formation about the American mills, given in Mr. 
Garrett's paper was interesting, and proved that 
these were very excellent, and every one who had 
visited America knew that the Americans did the 
best that could be done. While saying this, how- 
ever, Mr. While took exception to several state- 
ments made in the paper read. The author, in 
speaking of blooming mills, claimed that America 
had improved on our practice ; but his visit, five 
years ago, did not disclose any better mills than 
Britain had in use at the present time in several 
works. Cogging mills made 4-in. billets when 
they were required. They were produced fourteen 
years ago by the Dowlais Company, and the 
first thing he had done when he went to Barrow 
was to arrange plant for making billets of the same 
size. The author also had complained that British 
managers did not insist upon the same vigilant 
system of reports in regard to the working of the 
mills as obtained in America, but it was now 
some 22 years since at Dowlais they had a system 
quite as good as the American; reports were 
presented to the manager every two hours as to 
what each mill was doing, and he himself had 
introduced it even before that at other places ; 





and he knew that it was an extensive practice. 
Again, the author had quoted the record perform- 
ance of the Lorain Mills, where 1260 gross tons of 
4-in. billets were produced in 24 hours from 18 
by 20 in. ingots weighing 5500 Ib., the mill being 
driven by a Galloway engine. Mr. While did not 
see that the Dowlais or the Barrow mill could not 
do quite as well. The Barrow mill had probably 
a slower gear, but there they had to deal with a 
certain amount of material, and to work the mills 
to make a larger quantity than would be possible 
from the material available, would mean more capital 
and expenditure. From all his experience of the 
American mills, he said confidently that he would not 
have the best there in place of the mills at Barrow. 
Much had been said about imports into this country, 
and about deficiencies onthe part of the iron and steel 
maker accounting for these imports ; but it should 
be remembered that when they in England were 
paying 30s. for coke, America was getting it for 
10s.—a difference which quite compensated for the 
freight rate. Indeed, the advantage gained by 
America was not so much attributable to the mills 
or the methods of manufacture as to her great 
natural wealth in mineral products. America had 
large quantities of iron ore, low in silicon and high 
in its proportion of iron. Its railway rates were 4d. 
per ton, against our freight of nearly 1d. Producing 
works were comparatively new, and they had un- 
doubtedly excellent mills ; but the two facts men- 
tioned—ores and cheap transport—greatly explained 
the progress made. Their works, too, were arranged 
to facilitate a large production, because iron made 
with a small percentage of silicon had to be worked 
very speedily in the Bessemer shop, and thus their 
mills were arranged to take the whole of their 
Bessemer iron promptly and deal with it at a higher 
rate of production. 

Mr. Parsons, of Warrington, said that in 
America the principle of producing standard types 
conferred a great advantage, as the mills could be 
run on the same size and quantity of billets all the 
year round, and this was not a class of work 
which the manufacturers in this country were in 
the habit of dealing with. There was another 
question, associated with the attitude of workmen, 
which the Institute should do everything in its 
power to ventilate, and, if possible, to settle. 
When he was visiting Mr. Carnegie’s mill some 
time ago, he was accosted by one of the men, who 
remarked, ‘‘ You do not know me?” and subse- 
quent conversation proved that this man had been 
one of his own former puddlers, who had left at 
the time of a strike owing to the six-heat trouble. 
But now the puddler was working six or seven 
heats, and when asked why he could not do that 
in England, he remarked, ‘‘ Well, it is like this. 
When you tumble into a mill-race, you have 
to go with the stream.” Unfortunately for this 
country, we had not yet learned to develop this 
mill-race speed. Mr. Parsons commented on 
the enormous capital which the Americans had 
at their disposal, and which he attributed in 
some measure to the large population. And 
thus they were enabled more readily to discard 
old plant, and to enter upon costly improvements 
with great boldness. In this country it was con- 
tended that what was wanted was more technical 
education. He certainly was in favour of technical 
education, but in the first place, it was neces- 
sary before one could effectually educate techni- 
cally, that there should be a desire on the 
part of the people to secure technical education: 
Now, while the English workmen had excellent 
qualities, as a rule, their attitude was entirely 
different from that of the American workman, who 
worked for all he could get, whereas the British 
man worked for so much a week; and thus it 
followed that full advantage was not taken of the 
improved plants which the manufacturer, at great 
capital cost, might place at the disposal of the men. 
An important result must accrue as soon as the 
workmen ceased to be guided as to the extent of 
their output by the slowest man in the shop. _ 

At this stage of the proceedings, the meeting 
decided that, owing to the great importance of the 
subject, it would be desirable to continue the subject 
at Thursday morning’s meeting ; but Mr. Garrett 
was asked if he had any observations to make, and 
he contented himself by remarking that there was 
nothing more flattering to him than the discussion 
which had followed his paper. He added that 
before leaving America he had read his paper to 
some of his friends there, who strongly urged that 
he should insure his life before leaving, because his 





wife would be a widow when he came back—a bull 
which was greeted with great laughter. 
We will continue our report of this important 
discussion in our next issue. 
(Zo be continued. ) 





NOTES. 
A New Brings at Giascow. 


THE Caledonian Railway is about to build a new 
bridge across the Clyde at Glasgow. It will be at 
the west of the present structure carrying the rail 
way into the Central station, and will have five 
spans. The first of these is a street span of 665 ft.; 
then come three river spans of the respective 
lengths of 180 ft., 200 ft., and 150 ft., followed by 
a north street span of 90 ft. On the south 
side the bridge will be 100 ft. wide, while 
at the north side, at the widest part, it will 
be about 180 ft. wide. The number of lines 
of rails on the north side will be nine. The land 
main piers, as well as the river piers, are to be 
founded on rectangular caissons, which will be sunk 
under air pressure. These caissons will be filled 
with concrete, and on the top of them will be 
circular granite piers. Running across the tops of 
these will be lintel girders, on which the main 
girders of the bridge will have their bearings. The 
total quantity of steelwork will be 9000 tons, and 
the work will be executed by Sir William Arrol 
and Co., Limited, of Glasgow. 


‘Motor Waaon TRIALS IN LANCASHIRE. 


There are to be a series of motor wagon trials 
in Lancashire from June 3 to 7, under the auspices 
of the Liverpool Self-Propelled Traffic Association. 
The vehicles will be of four classes, designed to 
suit four different varieties of traffic. The first 
(A) have a tare of 2 tons, and carry 14 tons at 
8 miles an hour ; the second (B) have a maximum 
tare of 3 tons, and carry 5 tons at 5 miles an hour ; 
the third (C) have no tare limit, and carry 5 tons or 
more at 5 miles an hour; the fourth (D) have also 
no tare limit, and carry a minimum load of 4 tons at 
5 miles an hour. In all cases the platform area is 
large, as this is very important in connection with the 
classes of goods to be handled in Lancashire. It is 
45 square feet for A, 75 square feet for B, 95 

uare feet for C, while for D it is not specified. 
SMeniog, June 3, will be devoted to hill-climbing 
tests at Everton, and manceuvring tests at the 
docks at Liverpool. On the 4th, the vehicles will 
leave St. George’s Dock at 9.15 a.m., and will 
travel to Manchester, vid Warrington, Hollinfare, 
and Eccles. On the 5th, they will return to Liver- 
pool vid Bolton, St. Helens, Pennington, and Hay- 
dock. On the 5th they will run from Liverpool to 
Blackburn, vid Rainford, Wigan, and Chorley. On 
the 6th they will return to Liverpool, vid Preston, 
Rufford, and Ormskirk. This is a very extensive pro- " 
gramme, and embraces both bad roads and heavy 
inclines. We learn from a paper read last Monday, 
by Mr. EK. Shrapnell Smith, the indefatigable hono- 
rary secretary of the Association, that thirteen 
vehicles are expected to take part in the trials, 
which will be watched by manufacturers in Lanca- 
shire, and in other parts of the country with the 
greatest interest, as the experience of the previous 
trials in- 1898 and 1899 has shown that they 
will.be conducted with much care, and with a strict 
regard for practical results. From actual accounts 
kept by users of motor wagons, Mr. E. S. Smith 
finds that the cost per ton-mile, taken over a year, 
carried by a motor wagon on average granite setts 
varies from 2.3d. with full loads to 4.7d. with 
half loads. With a wagon and also a trailer, 
over good macadam roads, the cost falls to 1.3d. 
with full loads, and 2.7d. with half-loads. At the 
present moment progress in motor wagon construc- 
tion is greatly impeded by the 3-ton limit of tare 
allowed by the Act. It is hoped that, as a result 
of these trials, the President of the Local Govern- 
ment Board will remove the present restriction, 
and will substitute for it a maximum weight per 
inch width of tyre. When that is done, the in- 
dustry will enter on a new phase, and will render 
immense service both to manufacturers who have 
goods to convey to ships or railways, and also to 
agriculturists, who now see their margin of profit 
eaten up by transportation charges. With 6 or 7 
tons on the motor wagon, and 3 tons on a trailer, 
the costs given above will be greatly decreased. 





Bripces ror Cusa.—The American Bridge Company 
has taken an order for 5000 tons of bridge work for Cuba, 
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HEATING GREENHOUSES. 
To THE EpiTor oF ENGINEERING. 

Sir,—We are nurserymen with a large area of green- 
houses to heat, and the high prices of fuel have made 
serious inroads into profits which are at no times large 
owing to home and foreign competition. We have made 
various experiments to economise fuel without any strik- 
ing success. We tried low-pressure steam heating, both 
with an ordinary steam boiler and with a special steam 
boiler imported from an American maker. In the States, 
steam heating of greenhouses is more in favour than it is 
in England. We were not satisfied with the result of our 
trial, as the heat was not as constant nor as economical as 
with the ordinary low-pressure hot-water system used in 
the houses now. Our object in writing you is to inquire 
if you, or any of your readers, could give us information 
which would guide us to try, or not, another system of 
heating water by steam, which we have seen tried on a 
small scale. An ordinary steam boiler is used with 
steam at about 8lb. Steam is conducted into a chamber 
of a separate apparatus which is surrounded by water, 
and to this water chamber flow and return hot-water 
pipes leading into a greenhouse are fixed as they 
would be if fixed to an ordinary saddle or other 
greenhouse boiler. Details, such as small-pressure 
gauge, draw-off valve from steam chamber, &c., are 
all provided for, and the result seems satisfactory on 
a small scale; but our point is, would it be satisfactory 
on a large scale, when the steam would have to be con- 
ducted under ground to various greenhouses, heaters for 
probably 100 yards from the steam boiler. We thought 
that those conversant with chemical, jam, and confec- 
tionery, or brewery plant, where steam is used for heating 
and boiling liquids, could, perhaps, give us some infor- 
mation which would help us, say, as to addresses of firms 
who do steam heating in this way. 

As to the probable saving or otherwise of fuel, as com- 
pared to the present system, which, in our case, means 
the use of about twenty to twenty-five hot-water boilers, 
many of them of large size; and, again, saving or other- 
wise of labour, in having one or two steam boilers in place 
of so many ordinary firing places. As the heat is required 
night and day, would it be requisite to have a night fore- 
man ; or if the fires were banked up, say, about nine at 
night, is it likely there would be a little steam all through 
the night to six next morning? Any information will 


greatly oblige. 
Yours truly, 


April 23, 1901. A PuzzLED NURSERYMAN. 

[It we may judge from the inquiries which frequently 
reach us, the difficulty felt by the writer of the above 
letter is one very commonly experienced by nurserymen 
having to deal with large ranges of greenhouses, and it 
appears to originate in a want of appreciation of the fact 
that the heating medium, whether steam or water, 
merely acts as a carrier of heat from the furnace in which 
the coal is burned to the buildings to be warmed. The 
transference of heat from the boiler to the buildings can 
be performed quite efficiently by either steam or water, 
and if the necessary attention be paid to avoid losses by 
radiation, &c., there is no reason why the percentage of 
heat lost on the way should differ materially in the two 
cases. It isa very common thing to find, however—par- 
ticularly in the case of steam-heating arrangements—that 
the means adopted to prevent such losses are utterly in- 
adequate. papaey | generally, however, the great want 
of economy in such heating plants as that to which our 
correspondent refers, arises in the boiler and furnace 
arrangements. The heating surface in the boilers is but too 
often insufficient to secure the best results, while it is but 
rarely that the fuel used is consumed under satisfactor 
conditions. There isa general desire to avoid nightwor 
at nurseries, but inasmuch as a greater amount of heating 
is required at night than in the daytime, it would really 
be better—if only one shift of stokers is to be provided—to 
bank up during the day and have thoroughly efficient 
stoking during the night. And by efficient stoking we 
mean such stoking as would be adopted in good mill prac- 
tice ; the habit of charging large quantities of coal ata 
time and allowing it to slowly smoulder away is respon- 


sible for an enormous waste of fuel.—Ep. E. 








ENGINEERING STUDENTS. 
To THE Evitor OF ENGINEERING. 
Sir,—Will you allow me to express my appreciation of 
the very able and practical address just given by Mr. 
Maw, at the April meeting of the Institution of Mechanical 
Engineers, and to suggest that employers of Jabour and 
managers of technical schools should place a copy in the 
a of all young men with whom they are in connec- 
ion. 
In these days of rhetorical heroics and pessimism, it is 


refreshing to come across a speaker who can take a broad | ° 


view of things as they really are, and give utterance to 
sound profitable commonsense, evenly balanced over the 
whole area of special ground traversed. 

Some of Mr. Maw’s remarks bear out my contention 
that a large amount of vitality in our technical schools is 
wasted through the action of a well-meaning but mistaken 
county council, which compels students to take ‘‘syste- 
matic courses ” instead of single subjects. For instance, 
Mr. Maw says, “There is still left to be done at the 
technical college much educational work which ought to 
have been done at school, the result being a waste of 
valuable time.” 

The tendency of county councils is to force the pace 
too much, and although the aim is laudable, it is ques- 
tionable whether the result is not a loss of efficiency. For 
example, if a lad from a textile factory wants to learn 
weaving, he must, according to the regulations of the 
West Riding County Council, take geometrical drawing, 








technical arithmetic or mathematics, practical laboratory 
work in measurement, mechanics and heat, freehand 
drawing or technical sketching. These are all desirable ; 
but, in my opinion, more latitude should be allowed a 
teacher to fathom the capacity of his students, and to 
select for advancement those who have ability to grasp 
cognate subjects, my | the more inert to take just the 
one thing they came to learn. : 

Many students are discouraged by having these auxi- 
liary subjects thrust upon them, and, moreover, it neces- 
sitates attendance three nights a week instead of one, a 
hardship only realised by those who have to work over- 
time. The result is that a lad either must break his col- 
lege course, or give dissatisfaction to his employer when 
wanted to put in extra time at the works, or, as it some- 
times happens, tke eager student breaks down under the 
strain. 

Certainly, one useful function of a systematic course 
may be, that it not only insures proper ———— of 
the special subject up to which it leads, but may act 
as a divining-rod, and tap some latent talent, perhaps 
unsuspected even by the student himself. 

In speaking of ‘‘the careful study of constructive de- 
tail,” I wish Mr. Maw had also included the purely com- 
mercial element. Economy of material does not always 
mean economy in production; and teachers, as a rule, do 
not consider that the saving of a shilling in metal may 
mean the cost of 10s. in extra patternmaking, and time 
in moulding and machining. 

Of courte, this knowledge of £ s. d. will come to the 
student, along with judgment and experience, in course 
of time ; yet there is no reason why it should be ignored 
in our schools, 

Yours truly, 
WALTER BacsHaw. 

Victoria Foundry, Batley, Yorkshire, 

May 3, 1901. 





CENTRAL DRIVING AS APPLIED TO A 
MILITARY MOTOR CAR. 
To THE EpiTor oF ENGINEERING. 

Si1r,—Perhaps the following design would be of interest 
from a military point of view, as an attempt to adapt a 
steam vehicle to skirmishing purposes : 

A strong framework is slung between two driving 
wheels of large diameter (the outer ends of their axles as 
well as the inner being supported). A steering wheel is 
provided at each end, forming a kind of double tricycle, 
and the raked steering posts are connected so as to turn 
in opposite directions. Duplicate boilers and engines 
may be provided, one set for each driving wheel, as near 
the ground as possible, with a clear space between them. 
All the weight is thus balanced on the driving wheels 
with a low centre of gravity. The whole is covered with 
light armour-plates forming a turtle-backed machine with 

inted ends, from which rifle bullets would glance off 

armlessly, the wheels and funnels being entirely pro- 

tected. The machine could be run forwards or back- 
wards at will, and manceuvred in a very small space 
owing to its short steering length. 

The principle of central driving with balanced weight 
may, of course, be applied to any vehicle, but would in 

eneral necessitate six wheels; this, however, seems to 
very alarming to manufacturers, who prefer to perch 
their boilers over the — wheels ; but as the above 
design requires only the usual complement of four wheels 
it will not be regarded perhaps as so startling an inno- 
vation. 
Yours faithfully, 
soul,» ALFRED J. ALLEN. 
London Institution, E.C., April 30, 1901. 





THE SITUATION OF ELECTRICAL 
ENGINEERING WORKS. 
To THE EpriTor oF ENGINEERING. 

Sir, —As is well known, there is a remarkable tendency 
for trades to keep themselves to particular localities, and 
the reasons for this under modern conditions are not 
always apparent. To the electrical manufacturers, or 
firms contemplating the putting down of new works, it 
would be a matter of great interest to ascertain what 
ee of this country is really best adapted for the purpose. 

t has occurred to me that perhaps some of your readers 
would be able to furnish information on this point, and 
I venture to put before them the question, ‘‘ What part 
of the country should be chosen for entirely new elec- 
trical works, assuming that the firm putting same down 
had an entirely free hand, and was not influenced by any 
outside considerations other than the actual general 
or near of the locality?” I feel sure a discussion 

f this question would be of considerable interest to your 
readers generally, and I trust you will see your way to 
insert it in your columns. 

Yours faithfully, 
RicHarpD V. Lynn. 

37, Foxley-road, North Brixton, 8.W., April 26, 1901. 





LAUNCHES AND TRIAL TRIPS. 


THE Pangrango, the second of three torpedo-boats 
being built to the order of the Dutch Government by 
Messrs. Yarrow and Co., of bg ngs ran her official trial 
on Tuesday, the 30th ult., in the presence of the Dutch 
authorities—Mr. Loder, Chief Constructor of the Dutch 
Navy ; Captain Wentholt. Chief of the Torpedo Depart- 
ment; Mr. ay ee ; and Mr. 
Jongkees, Inspector-General. The trial consisted of 
a three-hours’ full-speed run at the mouth of the Thames. 





The mean speed obtained with a load of 30 tons was 
25.99 knots, with 14 in. air pressure in the stokehold. 


Mersra. Robert Stephenson and Co., Limited, launched 
from their shipyard, Hebburn-on-Tyne, on Saturday, the 
4th inst., a large steel ecrew steamer, which they have 
built to the order of the Elswick Steam Shipping Com- 
ny, Limited, of Newcastle. The vessel is of the follow- 
ing dimensions : 340 ft. between Ds nggene by 47 ft. 
extreme by 29 ft. 10in. moulded depth, and has been 
built to Lloyd’s spar deck rule, and is of the simple deck 
ty The machinery is being supplied by Messrs. 
Richardsons, Westgarth, and Co., Limited, Sunderland. 





There was launched on Saturday, the 4th inst., at 
Irvine (Clyde) by the Irvine Shipbuilding and Engineer- 
ing Company, Limited, a steel screw steamer of about 850 
tons deadweight to the order of the ‘‘ Laura” Steamship 
Company, Limited, of Christiansand. The vessel mea- 
sures 190 ft. between perpendiculars by 28 ft. by 14 ft. 
moulded. Triple-expansion machinery having cylinders 
16 in., 264 in., and 43 in. in diameter by 30 in. stroke 
is being supplied by Messrs. Muir and Houston, Limited, 
engineers, Glasgow. 





A steam ferry-boat, built to the order of the Danish 
State Railways, was, on Wednesday, May 1, successfully 
launched at the yard cf the Elsinore Iron — uilding 
and Engineering Company, Elsinore, Denmark. This 
steam ferry-boat is built of steel to the highest class at 
Bureau Veritas, and her dimensions are 165 ft. by 
26 ft. 6in. by 11 ft. 1lin. depth of hold. The engines 
are compound, with surface condenser, indicating 500 
horse-power. In the vacant berth the keel of a cargo 
steamer for Copenhagen was laid down. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Colonel Hughes on American T'rade.—Colonel Herbert 
Hughes (Secretary of the Sheffield Chamber of Com- 
merce) returned home on Sunday from the United States, 
which he visited in the interests of William Jessop 
and Sons, Limited, of the Brightside Works, being 
accompanied by Mr. 8. J. Robinson, one of the directors 
of the firm. The object of the visit was to select asite for 
American works for Messrs. Jessop, and Colonel Hughes 
described the site purchased at Little Washington, 
Pennsylvania, as an admirable one. In the course of 
an interview, Colonel Hughes said business in the United 
States was booming in every direction, and especially 
in the iron and steel trades. Factories and works 
of the largest dimensions were springing up rapidly, 
outside of the great Steel Trust, and in competition with 
it. His impression was that the people of the United 
States were very impatient of the Steel Trust, and were 
by no means as much inclined as were some people in this 
country to think it was going to sweep the decks, and 
take the trade of the world. From what he could hear 
at no time had there been so much individual enterprise 
as there was at present, individual manufacturers in 
the States thinking the establishment of the Steel Trust 
gave them an opportunity of developing on their own 
account. There was no doubt that American manufacturers 
were very much alive to the necessity of moving with the 
times, and both masters and men displayed an energy about 
their work, which was perfectly refreshing to see after 
the more leisurely habits of people on this side. The 
noticeable difference between an American and an English 
works chiefly consisted in this, that in the States one saw 
few men and many machines—one man would attend to 
two or three machines—and in other directions there 
were contrivances for saving labour. He considered the 
prospects of Jessops doing well were very good. The firm 
had a wonderfully good name. 


South Yorkshire Coal Trade.—The threatened strike 
by the miners has had no appreciable effect upon 
the coal trade, manufacturers showing their belief 
in the improbability of this step being taken by 
making no efforts to get stocks. here is an average 
volume of trade being done locally, and also with distant 
markets, late prices still ruling. House is in 
moderate request, and prices are maintained. The men 
employed by the pits in this district have met during the 
last few days, and there is a strong difference of opinion 
as to the advisability of going on strike. In all instances 
resolutions have been passed protesting against the tax. 


Tron and Steel.—Trade in the iron and steel industries 
of Sheffield remains in a disappointing condition, little 
work being forthcoming. The extensions of tramways 
and other electrical enterprises throughout the country is 
responsible for the majority of the orders at present 
coming to the engineering establishments, and employ- 
ment is slack. An improvement is to be noted in the 
bar-iron works, orders coming to hand more freely than 
was the case a couple of months ago. The demand from 
the Colonies is very moderate, but more inquiries are 
being received from Australia, and business with South 
Africa shows signs of waking up. 








MATHER AND Piatt’s ELECTRICALLY DRIVEN DRILLING 
Macuine: Erratum.—In our notice of machine tools at 
the Glasgow Exhibition published on page 582 of our 
last issue, we mentioned the electrically driven radial 
drilling machine exhibited by Messrs. Mather and Platt, 
Limited, and inadvertently gave the address of these 
well-known makers as “‘ Oldbam.” It shculd, of course, 





be ‘* Salfcrd, Manchester.” 
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GRUBB’S COLLIMATING 


Cross:narked 





TELESCOPE GUN-SIGHT. 





Fie, 











Fic. 2. 


Tue physicist magnifies the indications of certain 
of his instruments, such as galvanometers, by means 
of a lever which is without weight and absolutely 
rigid. By reflecting the light of a lamp on to a scale, 
he can produce readings many inches—or feet—in 
length ; while the motion in the instrument is to be 
measured in hundredths of an inch. The engineer 
does something of the same kind when he uses a 
level, and he would be very glad if he could satis- 
factorily apply the same principle to a steam- 
engine indicator. The rifleman and the artillerist, 
in aiming their guns, rely upon the fact that 
light usually proceeds in straight lines; they 
bring the object to be hit, the foresight, and the 
backsight, into a straight line, and then they fire. 
Experience shows, however, that it is only a small pro- 
portion of men who ever attain accuracy in shooting, and 
it is not difficult to see why this is the case. In addi- 
tion to all the difficulties connected with determining 
range, allowing for drift, the effect of wind, and other 
disturbing causes, there is the impossibility of pro- 
perly focussing the eye on three objects at the same 
time, these three being at very different distances. The 
backsight is very near the eyes the foresight is some 
3 ft. distant, while the object aimed at may be 
anything from 100 to 2000 yards distant, and yet all 
three ought to be sharply defined on the retina to 
secure accuracy. The construction of the eye, how- 
ever, renders this feat impossible. It is wonderful 
what good shooting is done, despite of the defect. 

The reports of the inadequate results obtained in 
South Africa, from the expenditure of immense quan- 
tities of ammunition, led Sir Howard Grubb, of 
Dublin, whose name is known to all our readers by 
reason of the fine optical work he has done for 
astronomical purpores, to endeavour to utilise the 
methods of the physicist for the benefit of the 
rifleman and the artillerist. The conditions are 
not unlike. When in the laboratory the spot of 
light is brought on to the zero of the scale, it is certain 
that the mirror of the instrument points directly at 
the tame spot. On the battlefield ee enemy’s line is 
the scale, and the particular man the marksman 
wants to hit is the zero point. If he had some means 














Fie. 3. 


of projecting a bright image on to the man froma 
mirror fixed in definite relation to the barrel of 
his gun; and if, moreover, the bright object sent 
parallel rays to his eye, the action of aiming would 
be rendered vastly easier. How this can be done is 
shown by Fig. 1 of the annexed engravings. On a 
small sheet of semi-opaque glass, inclined towards the 
sky (Fig. 1), is engraved a cross (to be seen in Fig. 2). 
The light rays from this cross radiate in all directions, 
but a portion of them fall, as shown, on a silvered 
surface at the lower part of an inclined sheet of glass, 
and are reflected on to a concave glass at the front 
of the apparatus. The surface of this glass is 
reflective, as will be explained later, and sends the 
rays back towards the eye of the marksman. The 
radius of the glass is such that it renders the 
co ag beam parallel, and produces what is 
called a ‘‘ virtual image ;” that is, the eye sees the 
image of the cross as if it were a long distance 
in front of the instrument. The image is not 
reduced in size and brilliancy as if it were at 
a distance, but yet it can be focussed on the retina 
without any effort, along with objects that are 
hundreds of yards distant. It is like a foresight 
carried on the end of a pole attached to the barrel. 
Evidently if the barrel could be so far extended 
that the marksman could plant his foresight on the 
chest of his enemy, there would be no need of a back- 
sight at all, and this is exactly what is done by Sir 
Howard Grubb’s device, except that an imponderable 
beam of light carries the image of the sight in place 
of the actual thing itself. 

To return to Fig. 1. The marksman sees the image 
of the cross on the concave glass, and he sees the 
object aimed at through the glass. This is a well- 
known arrangement in optical apparatus. The end is 
sometimes attained by depositing an infinitely thin 
film of silver on the glass. This film renders it reflec- 
tive, and at the same time it allows transmitted rays 
to pass with very little obstruction. In the sight 
before us another method is employed, which we are 
not at liberty to explain fully, and must content our- 
selves by saying that the film is not of silver. 

Optical aid of any form, such as a telescope or mono- 





cular field glass, can be used to view the object and cross; 
or a binocular can be used, one element viewing the 
object and superposed cross through the sight, and the 
other the object only without passing through the sight. 

Fig. 2 shows the dome of a building photographed 
through the sight, and shows also the centre of the 
cross coinciding with the top of the dome. It will be 
noticed that the image is at one side of the field of 
view. It is one of the merits of the sight that from its 
optical construction it always points the gun correctly 
no matter what part of the back window is looked 
through. Fig. 3 shows the sight on a rifle. Of course, 
it has to be adjusted to suit the range, just like any 
other backsight ; but the most cursory examination will 
show that it wonderfully simplifies the act of aiming, and 
will convert the ordinary marksman into one that will 
compare with those who are now in the front rank. 

It is difficult to know whether to admire most the 
wonderful simplicity of the device, or the scientific 
insight which led to its creation. The advantages 
of the arrangement, which was referred to by Lieut. 
Dawson in his recent lecture before the Society 
of Arts, are very apparent. 1. The foresight is 
seen perfectly distinct at the same time as the 
object, and can be placed on the object with 
greater precision than with the ordinary arrange- 
ment in which a distinct and an indistinct object 
have to be made to coincide. 2. No backsight is 
required, and there is no parallax, nor does any 
wavering of the position of eye affect the accuracy of 
aiming. 3. Optical aid of any form can be used with 
this sight and removed at will. 4. In using such 
optical aid no rigidity or permanence of adjustment is 
required in the telescope, as any want of such will 
affect both image and cross equally and cause no error. 
5. Any form of cross or device can be used, such as 
broken lines or crosses without centres, or any form 
of scale or marks can be projected upon the object for 
rough estimation of distances. 6. The sight can 
be hermetically sealed, so that it is not subject to 
internal dewing, &c. 7. The whole arrangement is 
self-contained and easily detached from the weapon. 
8. It has the advantage over any form of telescope 
sight, in that the field of view is practically unlimited, 
as the observer can see all around as well as through 
the sight. When it is desired to make use of the 
sight at night, it is only necessary to artificially illu- 
minate the cross, which imaginary image eo illuminated 
is reproduced, and can be utilised in the same way as 
in the case of the day sight. 





INDUSTRIAL NOTES. 

TuHE idea of constituting May 1 as a Labour Day 
seems already to be a thing of the past. Gatherings 
there were, but there was none of the fervour :f a 
few years ago. Enthusiasm has spent itself, in so far 
as May Day celebrations in the cause of Jabour are 
concerned. This seems to be as true on the Continent 
of Europe, and in America, as here. There was an 
almost total absence of demonstrations in the provinces 
last week ; but in London there was a gathering of 
some strength, organised by the London Trades and 
Labour Councils, and by the Social Democratic Federa- 
tion, but the response was comparatively insignificant. 
There was ‘‘a procession of trade and labour unions,” 
and some speaking on the terrace at the Crystal 
Palace, but sociality and pleasure were the predomi- 
nating features of the day’s proceedings. The usual 
Social Democratic resolutions were proposed and 
adopted—sending fraternal greetings to workers in 
other lands, and calling for the establishment of an 
International Co-operative Commonwealth, in which 
all the instruments of industry—production, distri- 
bution, and exchange—would be owned and con- 
trolled by organised communities. It was a kind of 
Midsummer’s Night Dream, the fairy-like enchant- 
ments of which were doubtless regarded as real by 
those who took part in the performance. The great 
trade unions were conspicuous by their absence— 
at least, officially—but some representatives, like Mr. 
G. N. Barnes, were present at the festival. The 
day was all that could be desired. It was enough 
in itself to tempt men to visit the Crystal Palace, if 
only they could leave their work and spare the money. 
But as a Labour Day demonstration the gathering had 
little importance. 

May Day celebrations in France were peaceful, not 
to say unimportant. Considering the recent strikes at 
Marseilles, in the coal districts, and elsewhere, there 
was little to indicate that May 1 was regarded as a 
Labour Day. Such demonstrations as there were con- 
sisted mainly of fétes. Frenchmen always enjoy an 
outing, on whatever pretence it is obtained. There 
was really no kind of labour demonstration, properly 
so-called, in Paris, for the 500 or 600 persons who 
met to demonstrate at Pére Lachaise had views and 
objects outside the domain of industry. In the Pro- 
vinces of France the May Day festivities were of a 
social and pleasurable kind, unconnected with any 
great labour question—past, preseat, or future. 

In Germany the weather greatly interfered with the 
demonstrations which had been projected. There 
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were forty-four large meetings held in various parts of 
Berlin, some of which were crowded, especially those 
where Herren Bebel and Bernstein attended and spoke. 
Bat work was not to any great extent interrupted. 
In some former yeara there were disputes as to the 
cessation of work ; this year they appear to have been 
avoided. It was noted that the speeches generally 
were calm and prudent, and not, as formerly, full of 
passion, and threatening as to policy. The words 
‘proletariat ” and ‘‘ solidarity of labour ” seem to be 
dropping out, and, instead thereof the Germans advo- 
cate *‘ labour fraternity.” 

In Vienna there were fifty meetings in the morning, 
and there was a large gathering for festive purposes 
in the Prater. At one meeting the police interfered, 
in consequence of a reference to an Archduke. At 
Brussels and other Belgian towns there were public 
meetings, and also in Italy, especially at Rome. In 
all instances there were quietude and order. The 
Italian gatherings were larger than usual, and absten- 
tion from work was more general. 





The Ironworkers’ Journal for May has to announce 
reductions in wages in the North of England 74 per 
cent., in the Midlands 10 per cent., and in Scotland 
10 per cent. The certified prices of the various classes 
of iron, &c., in the North of England was 7/. 103. 0.42d.; 
in the Midlands 7/. 10s. 9.53d., average net price per 
ton in both cases. At the North of England Board a 
dispute was reported as to the output of a mill, the 
masters complaining. The menallege that the smaller 
output was due to bad fuel and other causes. The 
matter was referred to the sub-committee. 





At the general council meeting of the Iron and Steel 
Workers’ Association, a complaint was made against a 
company, when the meeting resolved to resist the de- 
mands of the company with all the resources of the 
Association. Doubtless this case, as in others, will be 
settled by the Board of Conciliation, for the employers 
on that board, as well as the operatives, resent any 
attempt to deal unfairly with the men under the slid- 
ing scale arrangement. In another case, where the 
works had been idle for some time, a dispute as to 
wages was said to be probable. The secretary stated 
that he had no intimation of such, but the Association 
would resist any reduction, if attempted, other than 
such reductions as were made under the sliding scale. 
It was agreed to pay the men thrown out of work at 
the Stockton Malleable Iron Works, by the strike of 
the engine and crane men, the usual benefit in such 
cases, as they were not concerned in the dispute. As 
is usual in a falling market disputes have begun to 
arise in various districts, in some of which neither the 
men nor the employers belong to the Conciliation 
Board ; the general secretary was appealed to in one 
case, but refused to interfere, as the men did not be- 
long to the Association. The council supported the 
action of its officer. In so far as the Association is 
conceraed there have been no complaints as to the 
recent reductions in wages. 





The report of the National Union of Boot and Shoe 
Operatives says: ‘“‘For years past it has been the 
habit of workers in our industry to look forward to 
the present season of the year for full employment ; 
this year the general complaint is that the trade is 
fearfully slack, short time being worked in many 
factories.” If the ‘‘ season” be bad, it is a poor out- 
look for those engaged in employments ‘‘ seasonal” 
in their character. Remarking upon the question of 
foreign competition, the report points to Germany 
and the United States, where the ‘‘ slump in trade” 
is more disastrous than it is here. Disputes have been 
frequent, but not of great magnitude, in the month. 





The proposed coal tax is undoubtedly the burning 
question of the day. With respect to its policy as a 
fiscal measure, or from an economic point of view, the 
question does not come within the scope of ‘Industrial 
Notes,” but the threatened strike against the tax does. 
The feeling in favour of a general strike is not unani- 
mous among the miners, but there is so great a pre- 
ponderance of opinion on that side that it may be 
difficult to avert it. In one district, it is said, the 


men suggest that the coalowners must fight their | 


own battle; but, on the other hand, what affects the 
coalowner affects the miner. The rumoured reduction 
of wages in Durham will tend to exasperate the men 
against the tax. But a general strike, such as that 
contemplated, would affect not only all other indus- 
tries, but the whole social life of the country. W«rk- 
men in all other trades would have a right to complain 
if, by a stoppage of the pits, they were thrown idle 
by scores of thousands. The outlook would be serious 
indeed, if trains and ships, manufactures and trades, 
were brought to a standstill by reason of lack of fuel. 
In no part of our history have we had to face such a 
difficulty. But in the ordinary course of things we 
are not yet face to face with the question of stoppage. 


an influence upon the final decision of the men. Grave 
issues will arise in the course of the discussions on 
the subject. It is the gravest question that the work- 
ing classes as a body have ever had to grapple with, 
and their action will be watched with varying interest 
by the whole community, each section according to 
the way in which such a stoppage would affect it. 


The dispute with the directors of the London and 
North-Western Railway Company, in consequence of 
the dismissal of some men and the transference of 
others, over the recent libel case, is causing a good 
deal of stir. According to the statement of Mr. 
Tomkinsop, member of Parliament for Crewe, that 
town is in a state of great excitement ; and Stockport 
is even more so. It is announced that the directors 
will accord an interview to the men. The dispute is a 
most regretable one. The libel was inexcusable, and 
the court awarded substantial damages. 





In the Wolverhampton district the announcement 
that the list firms of South Staffordshire had decided 
to reduce the price of marked bars 20s. per ton came 
as a surprise. It seems that makers could hold out no 
longer against the combined pressure of consumers, 
merchants, and shippers for lower rates. The makers 
of unmarked iron complain that the reduction ought 
to have been made at quarter-day, and they allege 
that trade is again expanding, and that buyers were 
settling down to the existing rates. But best bar- 
makers retort that consumers and others were using 
commoner iron wherever possible, on account of the 
wide difference in rates. The engineering and allied 
industries continue to be fairly well employed in most 
cases, but there is less pressure of work in some in- 
stances. The uncertain price of material, and the 
continued high price of fuel, tends to check any 
forward movement in placing orders which might 
otherwise be placed. In the general run of hardware 
industries there is a tendency toward slackening down, 
but not seriously as yet, though in some it is becom- 
ing more or less manifest. Wages questions are, in 
some branches of trade, arising, reductions being 
proposed, with the usual result — resistance, or 
threatened resistance, except in cases where rates or 
fixed wages are regulated by a sliding scale. 


turbed somewhat by the reduction of best bars by 20s. 
per ton. It was said that buying was checked by the 
move ; some attempts at ‘‘ bearing” were made, but 
were resisted. Some improvement is reported in the 
sheet trade, and galvanisers have more inquiries. 
Steel is said to be firmer in price. In the engineering 
and allied industries there is not much change, workers 
are said to be moderately employed. In the other 
iron, steel, and metal industries the conditions vary, 
in some the tendency to slackness is more distinctly 
visible. Generally, trade is fair or moderate, rather 
than good. 





The position of the engineering trades and allied in- 
dustries throughout Lancashire continues much the 
same as recently reported, without material change. In 
some special sections, such as locomotive building and 
electrical engineering, there is still exceptional activity, 
and most of the other leading branches are moderately 
well off for work, but new inquiries are not very 
numerous, and in many cases the work in hand is being 
completed faster than new orders are coming in to re- 
place it. In the textile machine-making industry 
there is noticeable slackness, especially in some centres 
ber of unemployed members 
of branches of trade unions has not very largely in- 
creased, but the tendency generally is in that Tiees- 
tion. In the iron and steel trades more business has 
been stirring in some quarters, but generally, it is re- 
ported, the buying is from hand to mouth, as though 
confidence is still lacking as regards prices. There 
has been only moderate inquiry for pig iron, and in 
the finished-iron branches business has been slow, and 
prices weak and irregular. Some slight improvement 
is reported in sections of the steel trade, and there 
| has been more firmness as to prices. 


of this branch. The num 





The result of the ballot in the cotton trade shows 
}an overwhelming majority of the textile workers in 
| favour of closing the mills and factories at 12 o’clock 
| on Saturdays. Out of a total of 171,920 votes, 164,138 
| were in favour, 6214 were against, and 1578 were 
|neutral. Now, however, there is an alternative pro- 
| posal—namely, to work 104 hours on the first five 
| working days of the week, and close the mills and 
| factories altogether on Saturdays. It is said that a 
| large number of employers and workpeople favour this 
plan. If adopted, the experiment will be watched 
with much interest, especially its effect upon the social 
life of the workers. 





The Carnarvonshire County Council have decided by 


Notices have to be given, in some cases a month, | a large majority to memorialise the President of the 
others a fortnight, in some cases only a week ; but | Board of Trade, under seal of the Council, praying that 
ere the notices terminate public opinion will exercisé | the Boaid will intervene in the Penhryn quarry dispute, 


In the Birmingham district the market was dis-. 





under the provisions of the Conciliation Act, 1896, with 
the view of ending the dispute. Lord Penrhyn was 
present, but did not vote—his lordship, Mr. Robinson, 
another quarry owner, and Mr. Thomas Lewis, high 
sheriff, retired on the resolution being put from the 
chair. Only nine votes were cast against the resolu- 
tion. Another resolution, in favour of compulsory 
arbitration in labour disputes, was withdrawn. Lord 
Penrhyn, it is said, has received threatening letters 
against men who may resume work. The quarrymen 
allege that such letters are from the enemies of the 
workmen and not by the quarrymen. 





The threatened strike of carpenters and joiners in 
several districts of Cheshire has been averted by a 
compromise. The men demanded an increase of a 
— per hour, 8d. to 9d., and a reduction of ona 

our per week. After several conferences, the men 
have accepted the employers’ offer of 84d per hour, 
the point not being pressed as regards one hour per 
week reduction. 





The masons, labourers, and painters in the Swansea 
district struck work last week for an advance of a half- 
penny per hour. The employers opposed the increase, 
but later on conceded it to the painters, the rise to 
date from June 15. 





Out of 120 men employed in the signal-fitting depa: t- 
ment on the Great Eastern Railway, 30, it is said, have 
received their notices. The men say that they can 
assign no reason for this step, nor do they know what 
it means. No dispute has arisen, so far as is known, 
to account for the proposed dismissals. 





The strike of masons in the districts of Merthyr 
and Dowlais for an increase of 4d. per hour continues. 
The non-associated master builders have conceded the 
— but the Associated Master Builders refuse to 

0 SO. 





The strike of French miners at Montceau has ended. 
Terms were arranged at an interview between repre- 
sentatives of employers and miners, and the greater 
part of the 8000 men out, resumed work on Monday 
last, the 6th inst. 





The Post Office telegraphists complain that they 
have not been able to make any impression upon the 
Postmaster-General, Lord Londonderry, in the way 
of getting an advance. His lordship, they eay, agreed 
to give sympathetic attention to the demands, but 
his latest reply is that he is unable to entertain theic 
application for a general improvement in the scale 
of pay. 

The mill sawyers and labourers in the metropolis 
are seeking an advance of 4d. per hour, Some con- 
ferences have taken place between the employers and 
representatives of the men without, as yet, any satis- 
factory solution of the difficulty. The associated em- 
gw declare that the tims is inopportune for such 
a — and that they cannot concede what the 
men ask, 





In the Bradford district the master builders are seek- 
ing to reduce the wages of masons, carpenters, ard 
others ld. per hour, and also demand that union and 
non-union men shall be allowed to work together, side 
by side. The men seem firm in their determination 
to resist the reduction in wages; whether any com- 
promise will be made as to non-unionists is not very 
clear. The masons are less disposed to do this than 
the joiners, as the Masons’ Society has always been 
very firm on the question of the employment of union 
men only. 





THE ELECTROLYSIS OF GAS AND WATER 
PIPES. 


Some New Ideas as to the Electrolytic Mode of Action of 
the Return Currents of Transmission Installations.* 
By M. Ciaupe. 

(Concluded from page 592.) 

Nores. 

(a) ANNEXED (Fig. 8) are the results which I have ob- 
tained in laboratory experiments made by electrolysing a 
10 per cent. solution of chloride of sodium with meseehes 
of the same metal. It will be seen that the relation of the 
current to the difference of potential is essentially different 
to that given by the curves which follow. It will further 
be seen that a certain current passes, however low the | 
voltage may be. This fact. and some additional qualitative 
experiments, have been the origin of the theory of Jack- 
son, according to which we have to fear electrolytic corro- 
sion, even if the differences of potential at work are of the 
order of hundredths of a volt. From a quantitative point 
of view this conclusion is absolutely erroneous, as the 
experiments recorded here demonstrate. 

(b) Here are some of the results obtained. 

* Translated from the ‘‘ Bulletin de Ja Société Interna- 
tionale des Electriciens,” June, 1900, vol. xvii., No. 169; 
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Bastille-Charenton.—Between Feed-Water Pipe of the 
Works and Ruils. 


Volts. Amperes. 
0.3 0.72 
0.28 1.0 
0.59 30 
0.87 20 
1.56 5.5 
3.8 12.5 
5.0 17.0 
8.0 30.0 


‘The results are shown in the curve (Fig. 9) which bends 
slightly upwards, this tends to indicate an appreciab‘e 
electrolytic action. The other curves would no doubt 


Fig8 


fig 
o. 20 256 3s80Velts 

Relation of current to difference of potential 
applied to wo sumilar electrodes tv w 10 per certs 
solution, of sale. 

Gurve I. Two Platee of Iron. 

Gurve II. Two Plates of Lead, 

Curve IIT. Two Plates of Carbor. 
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Basuille7Qharenton- Gurrent: betweerv water: pipe 
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show an analogous bend if the diffe:ences of potential 
had been pushed far enough. 


Amiens.—Between Water Pipes, Esplanade de Noyon, 


and Rails. 
Volts, Amperes. 
0.2 01 
0.45 0.15 
06 0.2 
0.9 0 29 
13 0.4 
Obs:rvations.—Initial difference of potential 0.04 volt 
water pipe negative. 


The current increases almosb exactly as a straight line 
not passing quite through the origin, as shown in Fig. 10. 


Fig. 10, 





1.6 Volte 
Anuens. Gurrent beween water-pype and rails. 
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Amiens.—Between Gas Pipe and Rails, 





Volta. Amperes. 
0.05 0.4 
0.11 0.7 
0.52 2.5 
0.95 44 
1.25 5.5 
1.52 7.3 
1.1 5.0 
The recults are shown in the curve (Fiz. 11). It will be 
Fig. i. 
8 
i 
i ; 
2 
4 0s 10 15 Volte. 


Anuens. Beqweerv gas-pipe anilrails 


seen that the system of gas pipes is more conductive than 
that of the water pipes. 
Rouen.—Between the Spring Water Service of the Works 
and Rails. 


Amperes. 
10.8 
0.93 15.0 
Observations.—Initial difference of potential, 0.05 volt, 
water pipe negative. 
The straight line does not pass quite through the 


Fig.12. 
20) 


i. 





08 15 Vos. 
Rowen, Current beoweer waterprpe and rails. 


origin (Fig. 12), on account of the small initial difference 
of potential. 
Rouen.—Between Gas Pipes and Rails at the Works. 


ro 


Volts. Amperes. 
— 0.03 +0.7 
+ 0.03 2.8 
0.67 4.5 
0.11 6.5 
0.22 10.8 
5 9») 


0. 22 
Observations.—Initial difference of potential, 0.05 volt, 
gas pipe negative. 


Here, again (Fig. 13), there is practically a straight 
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differences of potential may be noticed. 
Havre.—Between Rails and Gas Pipes ncar the Works. 


Volts. Amperes, 
0.2 5 
0.4 § 
0.56 10 
0.96 18 
2.08 42 


The line curves slightly upwards (Fig. 14). 


Fig.14. 





0 1 2 Volte 
Havre. Betweer gas-pipes and rails. 
16842.) gue 
Havre.—Between Water Pipe and Rails. 
‘Volts. Amperes, 
0.36 05 
0.8 1 
1.2 2 
1.76 3 
2.4 5 
A notable upward curvature (Fig. 15). 
Fig.15 
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Howre. Between waterppe and rails 


things in evidence : 


tween rails and pipes to various differences of potential. 

2. The unexpected magnitude of the currents. 

3. The greater conductivity of the gas pipes, which is 
due to the better joints of these pipes. . 

Some experiments of another kind, made at Bastille- 
Charenton, during the night, which consisted in putting 
constant currents into the track, have also shown me that 
the currents which circulate in the pipes of a tramway 
network during working, as well as the total stray 
currents, are nearly proportional to the fall of potential 
in the rails. 


lice. The exceptional strength of current under small 


Summary.—These experiments put three interesting 


1. The almost exact proportionality of the currents be- 


(c) In the presence of these unexpected results, a/| ( 








Volts. Amperes, 
0.12 2.8 
0.20 38 
0.39 7.0 


thetallic conduction, so to speak of thé soil and very large 


currents, I was naturally anxious to know if they did not 
both indicate an accidental short circuit between pipes 
and rails, at a point more or less distant from the place 
of test. But it is a very unlikely thing that such a cir- 
cumstance would be reproduced in case. On the 
other hand, it followed from the ordinary bad conduc- 
tivity of the pipes, and the magnitude of the currents, 
that the short circuit must be close to the place of test, 
that is to say, of the negative feeder, and this would imme- 
diately be shown by the electrical map in use. Finally, 
@ measurement made at Havre during the test (Fig. 16) 
confirmed its regularity. This test consisted in measuring 
the differences of potential between gas pipes and rails at 
gradually increasing distances during the application of 
a current of 18 amperes. The results are plotted in tLe 


Fug.6 





Flar-e. Cas-ptpes. Distributor of potertral. 


curve (Fig. 16), which shows that the differences of 
potential fall very regularly and very fast on each side 
of the place of test. 

Another test, which shows that the polarization between 
rails and pipes can only play a negligible part in practice, 
consists in introducing a sensitive voltmeter between the 
rails and the pipes in the danger area during working, 
and stopping the service suddenly by cutting off the 
current at the works. The needle of the voltmeter 
instantly falls to zero. 

(d)-The method which I have used was employed, for 
the first time to my knowledge, in the researches which I 
made in 1895 with M. Meylan for the Thomson- Houston 
Company. 

The principle of the method consists (Fig. 17) in 


Fig.11. 
1— 
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Fav. 


‘Amv 
Measure of current uv the pipes. 


measuring the difference of potential e 1 between two 
neighbouring points on the pipe (two gas burners, for 
example). Then to shunt, by means of a cable of low 
resistance, including an ammeter, part of the eurrent in 
the pipe, and to find the new difference of potential ¢2 
existing between the points. Let e 2, which is less than 
e 1, be the second reading of the voltmeter, and i the 
shunt current. It is evident, if we suppose the general 
distribution in the pipes not to be affected by the addi- 


tion of the cable : 
i... .4% 


Bs, el 
el-e 





. whence I = = 
t 2 el-e2 

This method appears to demand two simultaneous 
readings, which is not very convenient, since there are 
continual variations in the current. One can arrange 
matters, however, so that successive readings will do. 
Whatever the current at the instant under consideration 
may be, we always have 

e2=K el, 

K being a constant for the particular station, K the 
factor of reduction depending only on the ratio of the 
conductivities of the pipe and of the shunt cable ; hence 


el el 1 
as - = = tant. 
iA ss 


We can then determine this ratio at leisure, making 
successive contacts of the shunt cable, and then noting 
the maxima given by the amperemeter. The formula 
will then give the maximum current ing in the pipe. 

The Accuracy of the Method.—The method is only 
accurate if e¢1 and ¢ 2 really represent the differences of 
potential on the pipe between the two points of contact. 


Ta 


Cause of error uv the method od measuring 
the aurrenw uv prpes. 


628920) 











Now one cannot generally get at the pipe, but only at 
branches, water-cocks, or gas-burners. ence we have 
unknown contact resistances pI and pi, which we will 
assume to be united into one resistance p. The reading 
e 1 will be exact if p is small compared with the resistance 
of the voltmeter. 

But as far as e 2 is concerned, we measure e 2 = R 
I - i) — pi, whilst the quantity whieh ought to be mea- 
sured is R (I — 4). 
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The relative error will be then 
eee ae 
a R (I -i 
. ee: 
I-i rt+fp 


where 


whence 
I-g=i" 7, 
(I -i)=1 RK 


and substituting in m 
m= —?_. 

r+p 

In order that the error may be small, p must be small 
compared with r. But we do not know ib, and we have 
no other means of control than forcing through the pipe a 
known current by a direct connection to the rail, and 
ascertaining that the method then indicates a current of 
this order. I never accepted a figure given by this method 
until it had been submitted to a corroboration of this 
kind, unless the voltmeter contacts were made directly on 
the pipe. 

Further, the distribution in the pipe may be slightly 
disturbed by shunting a length, which is generally 80 or 
100 metres ; but we may point out that on this account 
the value found for the current will not err on the side 
of excess, so that is not an evil. 

In general, the application of this method shows us im- 
mediately that shunting even large pipes by a cable of 
copper of 20 square millimetre section is sufficient to 
cause an enormous drop in the potential ¢1, which shows 
that the conductivity of these pipes is generally very bad, 
that their joints are naturally poor conductors, or that 
they may become so by the very fact of the passage of the 
current, according to the article by Mr. A. Knudson 
(American Electrician, March, 1900). 

ive below some results obtained on pipes of 10 to 30 
centimetres in diameter, which were generally in the 
neutral area of the network, that is to say, in the area of 
maximum current in the pipes. 

Amiens.—G@as, Place de Hotel de Ville. 

e1 = 5 millivolts, e 2 = 4 millivolts, i = 0.03 ampere, 
I = 0.15 ampere. 

Gas. In Front of St. Lew Church. 
e1= 15 millivolts, ¢2 =2 millivolts, i = 0.01 ampere, 
I = 0.01 ampere. 


Rouen.—Gas. Place St. Sever. 


€1= 10 millivolts, e 2 = 0 millivolt. 
Gas. Rue Thiers. 
e1= 10 millivolts, e2 = 7 millivolts, i = 0.02 ampere, 


I = 0.06 ampere. 


Milli Mili . 
illi- Milli- 

volt. volt. Amp. Amp. 
St. Mande gas, demi-lune 1.1 0.9 0.04 0.2 
Water, semi-lune a 0.3 0.6 0.08 
Havre gas ... ae 0.2 0.04 0.08 0.95 
Aubervilliers, 50 cm. 2.0 2.0 


Water pipe, 1 metre below track. 


Here the conductivity is good, and shunting will not 
produce sensible lowering. had recourse to an artifice, 
which consisted in passing through the pipe an auxiliary 
current of 13 amperes, which produced an additional drop 
of 15 millivolts ; whence I = 1.7 amperes with exceptional 
maxima of 4 amperes. It is the greatest current that I 
found. The pipe weighed 200 kilogrammes per metre ; 
and supposing this current dangerous in its entirety, 
which is not the case (see below), the current which passed 
would not reduce the pipe by 5 kilogrammes a year over 
all the exposed part. 

(e) I had already noted this fact in quite another wa 
during the tests made in 1895 with V. Meylan. e 
found that if we connected a pipe direct to the negative 
bus-bar at the works, we could cause very large currents 
to enter by this path without modifying otherwise than 
very locally, and without changing the direction of the 
differences of potential between rails and pipes. This 
we explained by assuming that the pipe then acted like 
an earth plate of large surface, and drained, in the neigh- 
bourhood of the negative feeder, all the currents converg- 
ing on to the feeder, the proportion of which thus ap- 
peared to be very great. 

(f) For a particular line of a network one can obtain an 
idea of the current which escapes from this line by con- 
necting an ammeter at about the middle and applying a 
known current at the extremity. With tracks tolerably 
well-bonded, I thus found at Rouen a leakage of 30 per 
cent. of the test current. This measurement is not suffi- 
cient if we wish to get an idea of the stray currents in 
the whole of a network. I then had recourse to the fol- 
lowing method: I made careful experiments at night, 
putting a constant current into the tracks and measuring 
the current which, in the danger area, returned on sec- 
tions of the track of known length, completely discon- 
nected, and joined to the neighbouring rails by ammeters 
which accurately measured the current which returned to 
these sections. In this way I determined that the den- 
sity of the return current at a point in the danger area is 
practically proportional to the difference of potential 
between rails and pipes at this point. (This difference 
of potential, in fact, does not depend so much as one 
might believe on the position of the pipes with regard to 
the rails, which probably arises from the fact that the 
greater part of the resistance is situated in the immediate 
neighbourhood of the rails.) To calculate, therefore, the 
total stray current of a network it is sufficient, then, 
to determine by an ammeter the return current on a 
section of known length in the neighbourhood of a 
negative feeder and previously disconnected, and to de- 








duce from the value found the total return current in the 
whole danger area, taking into account the differences 
of potential between rails and pipes at each part as sup- 
plied by the electric map. ound at St. Mande a 
return current attaining 1.5 amperes on a section of 100 
metres of single track situated near the return feeder, and 
at Aubervilliers, 2 amperes, &c. ; 

The great conductivity which, on account of the im- 
mense sections involved, the earth presents to return cur- 
rents shows itself in curious ways, some of which I will 
describe. At Aubervilliers the rails of a line of single 
track 800 metres long, which runs from the principal net- 
work at right angles to it, having been sectioned and 
connected to the network by an ammeter, I found that 
anearly constant current of 12 to 15 a out of a total 
— of 250 to 300 amperes, came back by this line, 
with not a single car running on it. 

At Havre, the St. Marie line, under the same condi- 
tions, returned almost 40 amperes. On this same network 
at Havre, I found, by chance, that a short circuit of 400 
amperes ou the Eure line increased the drop of volts three 
times, correction being made for the throw of the instru- 
ment, on the diametrically opposite Cap de la Heve 
line, because the suddenly increased current could not 
find a sufficient path in the rails and had to open a pas- 
sage across the earth to rejoin the less heavily charged 
lines. Lastly, it often happens, as may be ascertained by 
the simple application of a sensitive voltmeter to the ends 
of a me that as soon as a line running out from a net- 
work is rendered inactive by the simultaneous stopping 
of all its cars, itis the seat of sometimes very large cur- 
rent returning towards the terminus to leak out into the 
earth, and rejoin, by this apparently roundabout path, 
the negative feeder. 

(g) It appears that the intensity of this phenomena is 
connected with the thickness of the layer of earth which 
separates the two electrodes. I have noted a loss equal 
to the theoretical amount of 27 grammes in the case of 
two lead plates 4 metre square, buried in a damp soil 
30 centimetres from each other, and subjected to 1.7 volts 
for five days. Whilst the experiment described, whera 
there was a loss of 20 grammes instead of 500, relates to 
a solitary lead plate simply connected across the meter 
to the Pantin terminus rails on the Aubervilliers network, 
so that in this case the currents leaving the plate had to 
— the earth until they reached the distant negative 
eeder. 

(h) Bonds of the Chicago kind may rapidly deteriorate 
under certain circumstances at first. I is nob unusual on 
networks, which have been at work for several years, to 
find the bonds equivalent in resistance to five or six lengths 
of rails, when they should only correspond at the most to 
0.3 to 0.4 of a rail. Moreover, the cross-section of the 
ordinary type is much too small. The Falk bond is dis- 
tinctly preferable from the electrical point of view, but it 
requires to be made with great care. 

(t) When no metallic connection exists between rails 
and pipes, one may assert that the latter only receive a 
small fraction of - te stray currents coming from the rails 
which they ought to receive in virtue of the angle which 
they subtend at the rails. When, on the contrary, even 
a single metallic connection is made, the mode of entry 
of the currents into the pipes is naturally quite different. 
In consequence, the currents which circulate in the pipes 
increase to an enormous and unexpected degree. A pipe 
which has been the seat of a current of one-tenth ampere, 
would take 10 amperes if connected in the danger area ; 
that is to say, the current would be increased a hundred- 
fold. Almost alwaysin such a case one may find twenty- 
fold increase of the original current. Yow, such a 
metallic connection in the danger area certainly sup- 
presses—and that is its object—the chance of lateral corro- 
sion in this area; bub we see how it increases to an enor- 
mous degree the risk of attack at the joints. If all these 
joints are equally bad, the inconvenience will be nil; 
because the difference of potential at work will dissipate 
itself in a series of small differences which, according to 
the preceding theories, are harmless ; because the current 
will be tolerably small, because nearly the whole of it will 
pass all the same, through the joint without going out 
into the earth ; and finally, because the little which passes 
into the earth will not go out merely in the immediate 
neighbourhood of the obstacle to be surmounted, as one 
often figures to oneself, but over a very large surface 
above the joint. For evident reasons, the inconvenience will 
likewise be ni, in the case of uniformly good joints. But 
there will remain a chance of serious accidents where some 
bonds only are thoroughly bad, and as one can never be 
certain that this case will not be realised, one can see how 
wrong it would be to set to work, on our tracks at all 
events, to substitute for the existing state of affairs (very 
small and almost harmless pipe currents) the possibility 
of grave accidents. Here, again, the better seems to be 
the enemy of the good. 








INORGANIC CHEMISTRY IN FRANCE. 

In the following article we give a summary of a very 
comprehensive report, which M. P. Guillet brought 
last summer before the Paris Congress of Applied 
Chemistry, under the title: ‘“‘ Etat actuel de l’Industrie 
des Produits Inorganiques en France.” The French 
chemical industry is both important and prosperous, and 
the holding of the Congress and the close of the century 
combined to impart weight to such surveys, compiled 
with great pains by an industrial chemist of standing, 
who took a prominent part in the proceedings of the Con- 
gress. The author divides in his paper the whole of 
France into 10 districts, designated by the points of the 
compass, treating the environs of Paris and the central 
regions of France as special districts. We need not enter 
into these geographical divisions. The paper further dis- 
tinguishes three parts: I. The large chemical industries ; 





II. The industry of fertilisers and ammonia; III. The 
industry of the lesser inorganic products. 


I.—Tue Large Cuemicat InDusTRY. 

This division comprises the manufacture of the chief 
acids, sulphuric, hydrochloric, and nitric acids, and, 
further, of chlorine under its three commercial forms, as 
— chlorine, as chloride of lime, and as eau de 

avel. 

Sulphuric Acid.—Up to 1899 all the French sulphuric 
acid was prepared in lead chambers, The Volta-Lyon- 
naise Company was, however, about to start sulphuric 
acid works at Lyons on the lines of the catalytic process 
of the Badische Anilin und a-Fabrik. It should 
further be mentioned that the Compagnie de St. Gobain, 
of Chauny et Circy, is also proceeding to exploit the Cl. 
Winkler process on a technical scale, after having experi- 
mented in this field since 1882; roasted pyrites are to 
serve as the contact substance. The exact nature of the 
process is not indicated, and probably not known. It 
will be remembered, however, that in the chamber process 
the sulphur dioxide is oxidi by means of nitric 
acid. Clemens Winkler first established clearly, by syste- 
matic researches in 1875, that the oxygen of the air 
can be utilised for oxidising the SO, into SOs, if certain 
substances, notably platinum black, which he recom- 
mended to be spread on asbestos, are present. Winkler 
was not the originator of the idea, and he has had many 
successors, but the chief credit isdue to him. Since his 
investigation, fuming sulphuric acid has been prepared 
after his method, The adaptation of the catalytic process 
to the general manufacture of concentrated sulphuric acid 
is the merit of the Badische Anilin und Soda-Fabrik, 
and these processes now threaten the very existence of 
the lead chambers, in spite of the many improvements 
which have recently been introduced into them. 

The concentration of the acid of 60 deg. coming from 
the lead chambers to acid of 65 deg. is generally effected 
in France in platinum retorts; a few Négrier apparatus 
remain in use, while the Kessler system is gaining more 
and more ground. Kesslerand Co., of Clermont-Ferrand, 
we may add, have constructed several useful concentration 
apparatus, in which the platinum has more and more been 
replaced by other materials, first by iron. Their newest 
concentration apparatus is arranged like spirit stills, and 
consists of the still proper and columns fitted with plates 
and bells. The whole apparatus is essentially made of the 
lava of the district, the once volcanic Auvergne, or of 
earthenware ; the bells are of china. The heating takes 
place in the lower part of the apparatus by means of the 
combustion gases from a coke fire, which are directed 
against the surface of theacid. Among the chief sulphuric 
acid works, we notice the Société de St. Gobain, at Auber- 
villiers, and elsewhere ; the Société des Produits Chimi- 
ques, at St. Denis; Les Etablissements Kuhlmann, with 
three works, at Loos, La Madeleine, and Amiens; La 
Société Anonyme des Verriers eb Manufacture de Glacés 
d’Aniche; La Maison Lefébore Freres, at Harfleur ; 
Etablissements Malétra, at Petit Quevilly, Caen, &c. ; 
Société des Produits Chimiques de l’Ouest, at St. Marc ; 
Société de Marseille-Lestaque; Société des Produits 
Chimiques d’Alais ep de la Camargue, at Salindres. 
Altogether, France possesses fifty sulphuric acid works, 
producing annually 869,000 tons of chamber acid. Not 
all of this acid is obtained from pyrites. Two firms 
—the Compagnie Asturienne d’Auby and the Villefranche 
works—utilise blende, producing 20,000. and 3000 tons re- 
spectively ; two firms—Jalabert, at Lyons, and the Mar- 
seille Works—burn sulphur, and turn out 5500 tons of 
acid together. But the great bulk—841,000 tons—of acid 
are produced from 420,500 tons of pyrites. These pyrites 
are mined chiefly at St. Bel (property of the St. Gobain 
Company), which mines yield 310,000 tons. The imports 
of pyrites amount to 125,500 tons, the exports to 10,000 
tons. The statistics of the French customs department 
are not correct, because their export figure of 40,000 tons 
comprises also roasted pyrites. To sum up, France 


possesses : 


Tons of Sul- 
phuric Acid, 
46 works, roasting pyrites and producing 841,000 
2 o blende ” 23,000 
2 +” sulphur ” 5,500 
Total 50 works 869,000 


The following Table gives the imports and exports of 
sulphuric acid in tons for the ten years ending 1898, 
The paper says 1899, but as all the other statistics end 
with 1898, and us 1898 would otherwise be left out, 1899 is 
probably a misprint for 1898. 





o Exports. | Imports. -- Exports. | Imports. 
tons tons tons tons 
1889 11,872 6083 1894 2929 2720 
1890 6,687 | 3545 1895 3139 3461 
1891 3,116 | 2949 1896 2944 3305 
1892 3,437 3013 1897 3690 3147 
2,870 3501 1898 2486 4200 


1893 | | 
| 

It will be seen that the exports have decidedly decreased 
whilst the balance of exports and imports has increased. 
This is ascribed to the extraordinary development of the 
superphosphate industry, which in 1899 absorbed 440,500 
tons of sulphuric acid. The other half of the acid has been 
consumed in the manufacture of nitric and hydrochloric 
acids, of candles, &c. 

Hydrochloric Acid.—There is only one feature to be 
mentioned under this heading, namely, that two Har- 
greaves (sulphur dioxide from pyrites, water, and air, 
acting on salt, yield hydrochloric and sodium sulphate) 
apparatus are used, the one by the Société des Produits 
Chimiques d’Hautmont, the other by the Société de 
Marseille-Lestaque. Among the chief works re-occur 
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some of the firms already mentioned. The thirteen 
French works produced in 1899 altogether 53,800 tons of 
hydrochloric acid. The acid is used for the manufacture 
of chloride of lime, potassium chlorate, various chlorides 
and inorganic and organic compounds. The imports and 
exports in tons are summed up in the following Table : 





! | { 
| Exports. | Imports. — | Exports. Imports. 








tons tons tons tons 
1889 3077. | = 8852 1894 1060 3055 
1890 8134 | 3334 1895 1513 2778 
1891 1976 3907 | 1896 1258 2468 
1892 1577 8873 | 1897 1114 2119 
1893 1153 3817 | 1898 906 1496 


The imports exceed the exports by about 1090 tons. 
France, therefore, does not consume much more hydro- 
chloric acid than it produces. 

Nitric Acid.—Two Valentiner apparatus have recently 
been installed—one in the Government powder works at 
Angouléme, by the inventor ; but the process is probably 
sti] under trial. Dr. Valentiner, of Phavite near Leip- 
zig, we will explain, liberates the nitric acid in the 
usual way, and passes the acid vapours through a battery 
of condensers, coils, and savenl sentee, an exhauster 
keeping up the circulation ; the vapours are, however, 
absorbed by various liquids, not to yes the pump. 
The objection to the process is that it yields in its dif- 
ferent phases acids of various strengths, which have to be 
mixed by a special apparatus belonging to the still, and 
that the final acid is not highly concentrated unless very 
concentrated sulphuric acid is applied. In this country 
the Guttmann-Rohrmann process has officially been 
adopted, in which the retort gases are mixed with hot air 
and passed through a system of pipes, in which no liquid 
can collect, in order to avoid any undesired condensa- 
tion of water and nitrous acid. The ten French works 

roduce 7100 tons of nitric acid of from 36 deg. to 42 deg 

aumé. This number does not include the Government 
powder works, which supply their own acid. Of the 
other powder works, those at Angouléme and at Moulin- 
Blanc, near Brest, must be counted among the pro- 
ducers ; their production amounted in 1899 to 4232 tons 
of nitric acid. The acid finds application in the manu- 
facture of colouring matters, of certain nitrates, sulphuric 
acid, nitro-glycerine and nitro-cellulose, artificial silk, 
fulminate of mercury, &c., and finally, in the refining of 
metals and in copper engraving. The following Table is 
compiled like the others: 








— Exports. | Importe. | — Exports. Imports. 
tons | tons tons tons 
1839 410 333 || 1894 | 1084 576 
1890 549 | = 713 || (1895 6:0 703 
1891 606 | 723 1896 493 €84 
1892 674 809 || 1897 |; 703 774 
1893 1067 | 798 || 1898 | 750 706 


' 


Exports and imports of nitric acid fairly balance one 
another. 

Soda.—Three processes are applied for the manufacture 
of soda, both as carbonate and as causticsoda. The Le 
Blanc process remains in use at Chaung (Compagnie de St. 
Gobain) ; at Rassuen (Compagnie des Produits Chimiques 
du Mid); and at Salindres (Société des ProduitsChimiques 
d’Alais et Ce la Camargue). The ammonia process is 
employed at two Solvay works, at Varangeville-Dombasle 
and at Salins-le-Giraud, in the Souditre de la Meurthe, 
at Varangeville; and in the Madeleine-devant-Waneg 
Works of the Comptoir de Industrie du Sel et des Pro- 
duits Chimiques del’Est. The electrolytic process is in 
working order only at the Lamathe Breuil works of the 
Compagnie Industrielle de Produits Chimiques, where the 
method of the German Elektron Company has been intro. 
duced, which has long proved itself a commercial success. 
Other electrolytic alkali works are under construction : 
The Volta Lyonnaise will proceed after the Outhenin- 
Chalandre method, at Moustiers; the Compagnie de Fives- 
Lille is building at Bazel. In the Outhenin-ChalJandre cells 
the iron kathodes lie within porous tubes which are fixed 
obliquely in an inner vessel and are open at the lower 
ends; the anodes are carbon rods arranged vertically in 
rows between the inclined tubes. Of the Compagnie de 
St. Gobain, which owns the French patents of Har- 
greaves for the electrolytic preparation of soda, chlorine, 
and potassium chlorate, M. L. Guillet states that an 
experimental station of 150 horse-power has been fitted 
up at Chauny, and that very satisfactory results have 
been obtained ; operations on a grand scale have been 
postponed, it is asserted, on account of the high prices 
of coal and the exaggerated claims of the constructors. 
Abt the Souditre de Clavaux, which electrolysed fused 
chlorides after Hulin, work has been stopped; M. 
Guillet believes, however, that the technical arrange- 
ments and the electrolytic apparatus are not responsible 
for this sudden interruption. Altogether, France had 
in 1900 eight soda works : 

One in the Paris district, working electrolytically ; 

One in the North, following the Leblanc process ; 

Three in the north-west, employing the ammonia pro- 


cess. 
Three in the south-west; two on the Leblanc, and one 
on the ammonia plan. 
The output is kept secret; the following figures may, 
however, be regarded as approximately correct. The 


ammonia process yielded in 1899 about 177,000 tons. 
The works at Varangeville-Dombasles are by far 
the mo3t important, as they alone produce 130,000 
tons, 
The 
tons of caustic soda. 


The Leblanc works have yielded 12,000 tons. 
Lamathe - Breuil works finally produce 2000 
That gives a total of 189,000 





tons of soda (carbonate) and 2000 tons of caustic soda ; 
the latter figure does not comprise the caustic obtained 
from carbonate. The statistics of the soda industry are 
interesting : 


sulphuric acid marketin France. It has also salt works at 
| Arthe-sur-Meurthe, which yield 12,000 tons of salt annu- 
j ally. One may, therefore, say that the Com ie de 
St. Gobain occupies the first place in the large chemical 
































Raw Sopa. | NATURAL Sopa. peace Sopa.| Bicarbonate. | Caustic Sopa. Sat. OTHER SALTs. 

} : | | | 

Export. | Import.| Export.' Import.) Export | Import. | Export.| Import.| Export. ‘Import. | Export. | Import. Export. Import. 
1889 ve ee ee | 2371 272 193 288 | 1430 3127 | 27,168 | 292 43 416 
1890 “% a ae | 1854 1364 42 361 | 164 1932 | 30,691 | 2 32 461 
1891 ar eg | “| es | 2285 | 495 35 548 | 230 | 1117 | 25,508 | 127 82 405 
1892 | 1088 | 16 | a. 1 8 | 2202 | 545 95 617 484 1883 | 26,533 | 87 234 227 
1893 770 | 88 | S| 8 | 2010 900 82 776 | 1642 1125 | 31,600 90 1077 283 
1894 | 1188 5 | 18 | 12 2368 | 461 64 833 | 2007 1261 | 26,681 109 2346 251 
1895 | 108 | Wo | 1 | 4 2461 | 174 198 995 | 2841 970 | 29,397 | 113 3083 310 
1896 | 1305 | 5 | 4 | 2 | 4800 | 28 78 1100 | 4489 1054 | 24,919 108 4050 | 638 
1897 | 1558 8 | 22 26 8847 | 131 43 1303 | 4580 1309 | 23,169 | 166 3018 | 351 
1898 | 2032 10 | 2 20 | 2129 | 20 21 1452 | 4000 | 1684 | 32,959 | 177. 39381:| «= 808 


The French soda production exceeds the consumption 
considerably ; the bicarbonate alone makes an exception, 
as it has to be imported in large quantities. The soda 
industry has a far-reaching importance. The genealo- 
ey tree of the soda, with which the Solvay Company 

ad adorned its exhibit in the Belgian section, gave a 
very instructive expression to that fact. Soda is wanted 
in the manufacture of glass, enamels, ultramarine, and 
alumina; other sodium salts, acetate, borate, bromide, 
iodide, hypochlorite, silicate, sulphite, bisulphite, phos- 
phates, &c ; in the soap industry, the manufacture of 
indigo, alizarin, and of many other colouring matters and 
preparations. The extraction of cellulose by means of a 
mixture of soda and carbon bisulphide for the fabrication 
of viscose and viscoid should not be left unmentioned. 

Chlorine.—Liquefied chlorine is yet not made in France, 
although there is a strong demand for it, notably for the 
preparation of colouring matters. It is not astonishing, 
therefore, that the Société la Volta Lyonnaise is credited 
with the intention of laying down a liquefying plant. 

Chloride of lime is made after the Weldon process (re- 
generation of manganese dioxide), the Deacon process 
(oxidation of hydrochloric acid by hot air in the presence 
of copper salts), and also electrolytically after the method 
of the Elektron Company. The production of the ten 
French works (at Lamathe-Breuil, 4500 tons electrolyti- 
cally; Ss. Gobain at Chauny, Weldon; Kuhlmann, 
Deacon; Société d’Hautmont and Etablissements 
Malétra, both Weldon; these four works supplying 
16,000 tons; St. Gobain, at St. Fons, Weldon, 2000 tons ; 
Products Chimiques du Midi, Deacon; Marseille- Les- 
taque, Weldon; Duclos Fréres, Weldon; Alais eb la 
Camargue, Weldon, together 7000 tons) amounts to a 
total of 29,500 tons of chloride of lime. The Weldon 
process predominates. The subjoined Table shows that 
the production of chloride of lime exceeds the consump- 
tion in France by about 10,000 tons ; the consumption 
does not quite reach the figure 20,000 tons. 








| 

_ Exports. Imports. Exports. Imports. 

tons tons tons tons 
1889 4212 2394 1894 8,801 | 580 
1890 3083 2374 1895 8,970 | 890 
1891 4458 574 1896 9,215 890 
1892 7580 587 1897 10,998 1456 
1893 8283 610 1898 11,205 1097 





Chloride of lime is applied as a bleaching agent and for 
the preparation of Eau de Javel and of disinfectants. 

Eau de Javel.—This preparation (potassium hypo- 
chlorate, the name is supposed to be derived from a mill 
near Paris) is made directly by the St. Gobain Company 
at Chauny, La Société d’Hautmont, and the Etablisse- 
ments Kuhlmann, and Malétra. The aggregate produc- 
tion amounts to 5500 tons. The indirect process, which 
starts from chloride of lime, is utilised in several works, 
the Maisons, Cotelle, and Dégasse, abt Ponthierey ; 
Baroux, at Pantin; Collot, at Ablon; Conrtois, Pinson, 
Foucher, at Paris; Villars, at Aubervilliers; Plasien, 
Verrier, at Paris. South of Bourges, the Kau de Javel 
is neither manufactured nor used, because lawn bleaching 
predominates still in those districts. 

There are thus four works which manufacture Kau de 
Javel directly, and they are situated in the north and 
north-west, and eight works applying an indirect 
method. 

This brief sketch will suffice to indicate the importance 
of the large chemical industries of France, and the pre- 
ponderating influence which they exercise in the country. 
A very considerable portion of this industry is concen- 
trated in five large companies, and it will be interesting to 
give a few notes on their history. 

La Compagnie de St. Gobain, at Chauny and Circy, 
was established in 1665 as glass and mirror works. In 
1806 the manufacture of chemical products, principally of 
soda after the Leblanc process, was taken up. In 1872, 
the company amaJgamated with the important firm of 
Perret Fréres et Olivier, of Lyon, which owned the pyrites 
mines of St. Bel, and various chemical factories. At 
present the comeeny Demmenee fourteen chemical works, 
namely, at Paris- Aubervilliers, Chauny, Montargis, Tours, 
Montlugon, St. Fons, L’Overaie, Mavennes, and Balarue. 
Recently it has purchased the five works of the Société 
des Produits Chimiques Agricoles (Maison Joulie-La- 
gache), situated at Bordeaux, Tonnay-Charente, Agen, 
Villefranche-Rouergue, Perigueux. a the com- 
pany is erecting new plants at Bayonne, Nantes, and 
Reims. Abroad the company has works at Mesoin- 
Ujaly, in Belgium, and at Valencia, in Spain. The com- 
pany possesses, further, the important pyrites mines at 
St. Bel, and thereby controls in a certain measure the 








industry of France, and even of the globe. The Spt. Bel 
pyrites are rich in selenium, traces of which impart 
to the glass a pinkish colour, which neutralises the green 
iron tone ; they are poor in copper, but more copper has, 
however, been found recently in the lower strata. 

Les Manufactures des Produits Chimiques du Nord, 
better known as the Etablissements Kuhlmann, owe their 
origin to Kuhlmann, who founded Leblanc Soda Works 
at Lovs-lez-Lille in 1825; chloride of lime and Eau de 
Javel were also manufactured there. Three other plants, 
at Amiens, La Madeleine, and St, Andrés-lez-Lille, 
followed soon. The manufacture of bone-black was 
started and abandoned again; finally, the company de- 
voted itself to the pre tion of fertilisers, especially 
of superphosphates, and has acquired a great reputation 
in this branch. 

Les Etablissements Malétra were transformed into a 
company in 1873, when they possessed three works—at 
Petit Quevilly, Lescure, near Rouen, and Sb. Denis. 
The latter works have d-into the hands of the 
Société des Produits Chimiques de St. Denis. On the 
other hand, works situated at Caen were bought in 1886. 
Since 1879 the establishment has also managed the salt 
mines of Arzeu, in Algiers, which it rented from the 
Société des Salines d’Algérie; supply was started in 
March, 1881, and the works were bought in December of 
the same year. The fabrication of superphosphates was 
taken up several years ago, but only on commission for 
farmers; since 1899 a proper plant has been laid down for 
this speciality. The Malétra Company is also interested 
to a large extent in the Société Cobalt, which dates from 
the year 1891; this establishment practically enjoys a 
monopoly in France. 

La Société des Produits de Marseille-Lestaque origi- 
nated as Compagnie des Exploitation des Minerals de Rio 
Tinto ; the works at Lestaque, near Marseilles, were built 
in 1881, have been in full working order since 1885, and 


have since undergone numerous modifications. Hydro- 
chloric acid used to be made there after Hargreaves, and 
chloride of lime on the Weldon plan. . Guillet is 


under the impression, however, that this fabrication will 
ba abandoned, and that the company will in future sell all 
its acid to the Ossein Works, which have been installed 
close to its own establishment. 

La Compagnie des Produits Chimiques d’Alais et de la 
Camargue was founded by H. Merle in 1855, and bore 
the name of its founder till 1871. The name of the firm 
was then altered into Péchiney et Cie., in 1898 then fol- 
lowed the transformation into the above-mentioned com- 
pany. The establishment comprises: Salt works at 
Girard en Camargue (a marshy island in the Rhéne delta 
between the two chief arms of the river) where sea salt is 
obtained ; these works furnish sea salt solutions to the 
Solvay Works near by ; a chemical manufactory ab 
Selindres ; electro-metallurgical works at Calypso, near 
St. Michel-de-Maurienne for the manufacture of alumi- 
nium. This company has on an important part in 
the development of chemical industry, and is particularly 
identified with aluminium and the Weldon-Péchiney 


chlorine process. 
(To be continued.) 








Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in March was 307,888/., 
as compared with 309,751/. in March, 1900. The aggre- 
gate collection for the first three months of this year was 
1,012,085/ , as compared with 1,014,250/. in the corre- 
sponding period of 1900, showing a decrease of 21657. 





Tur Duppon VALLEY.—The development of the slate 
quarries in the upper portion of the Duddon Valley is 
having a material effect upon the prosperity of the 
district, and now that it has been decided to work the 
Sturdy Hall Royalty, a light railway scheme has been 
suggested. The terminus of the line would be on the 
Coniston branch of the Furness Railway. 





BIRMINGHAM AND THE SEVERN.—At a meeting of the 
directors of the Worcester Chamber of Commerce on 
Thursday, Mr. G. Joseland presiding, the question of 
improved water communication between Birmingham 
and the-Severn came under discussion. Mr. Alderman 
Higgs thought there was a strong —— among traders 
in Toning am and the towns on the Severn interested 
in the matter that something should be done by the 
corporations to facilitate water transport between 
Birmingham and the Severn. Mr. Chamberlain’s letter 
had aroused public interest, and he believed a public 
meeting called in Birmingham of those interested would 
have good results. It was decided to invite the 
co-operation of the Birmingham Chamber of Commerce. 








624 


ENGINEERING. 


[May 10, tgor. 








‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


The number of views in the Specification 
here inventions are communicated from abroad, the Names, &c., 
ener nee aed oh te Pernt Sale 
‘Branch, #6, Sow ton Buildings, one WO. at 
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ELECTRICAL APPARATUS. 


2835. E. Hermite and C. F. Cooper, Paris, France, 
Thermo-Electric Element. [16 Figs.) February 9, 1901. 
(Convention date, August 1, 1900.)—In order to take advantage 
of the thermo-electric properties of copper sulphide when trans- 
mitting heat, tubes or rods of that material have brass wire coils 
for contact-making purposes, embedded at the two ends. The 
brass wires may be embedded in the copper sulphide by being 
bound upon a copper or copper sulphide rod, either in a bare 
state or after having been Seevtoesly served with a lapping of 
copper wire in such manner that treatment with heated sulphur 
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vapour shall produce a homogeneous mass of copper sulphide in 
which the brass wire is embedded. Copper sulphide cylinders 
are made by treating copper rods in sulphur vapour until combi- 
nation has extended to such a depth that (the end of the rod 
having been cut through) the metallic core can be withdrawn 
without breaking the yo" covering. In one form of element 
an iron cap surrounds the end to be exposed to the heat, and 
when the sulphide is in tubular or cylindrical form a screwed 
iron rod may extend into (but not necessarily in contact with) 
it for a short distance. (Accepted March 20, 1901.) 


5567. E. Andreas, Dresden,Germany. Electrical 
Couplings. (3 Figs.) March 24, 1900.—A hinged plug contact 
or coupling, specially adapted for electric accumulators, according 
to this invention, has the plug contact formed in two parts con- 
nected by a hinge, the hinge being protected against outside in- 
fluences y asleeve of india-rubber or some other insulating mate- 
rial capable of preventing deterioration of the contact surfaces 
through oxidation. The contact end of the plug contact proper 
and the hinged upper part are connected by a hinge pin, the con- 
ductor cable being fastened to the upper arm. Over the joint 








of the plug contact is drawn or arranged a sleeve of india-rubber 
or the like provided at one end with an inner swelling or enlarge- 
ment fitting into an annular groove in the plug body above the 
spring ends, thereby preventing the slipping off of the sleeve. 
In order to protect the contact spring ends against oxidation an- 
other sleeve is applied over the place of connection, ¢.e., over the 
side joint, where the shoulder below the groove in the plug body 
meets the socket in which the plug is inserted, whereby all the 
contact springs of the plug contact are protected against outside 
influences. (Accepted March 27, 1901.) 


5647. 8S. O. C. Coles, London. Galvanising Iron. 
March 26, 1900.—The object of this invention is to treat iron or steel 
articles in such manner that zinc electrolytically deposited on them 
may adhere more effectually than has heretofore been found to 
be the case. After the articles to be coated have been cleaned, 
and their surfaces rendered bright, they are introduced into a 
bath containing a solution in which iron is soluble, and the solu- 
tion is then used as an electrolyte through which a current of 


electricity is passed from the iron articles to be coated. After 
being subjected to this treatment for a time, the articles are 
introduced into the espe fe coating tank containing the solu- 


Berlin, Pre Bied 4 Switch 


be poe direct into the vessel containing the zinc solution, in 
which case they are first made to constitute anodes, and after a 
suitable time the electric current is reversed to deposit the zinc 
coating. By this process, it is stated, the zinc is caused to adhere 
with greater tenacity to the underlying metal than is the case 
when it is coa' with zinc by the o' ry process. (Accepted 
March 20, 1901.) 


6931, J. G. Lor: London. (F. Bedell, Ithaca, N.Y., 
U.S.A.) Electrici on and Distribution. 
[27 Figs.] April 12, 1900.—This invention provides a methoi of 
and means for electrically transmitting sigaals by means of feeble 
currents over the conductors of a power transmission plant. Both 
or all of the conductors constituting the power circuit form one 
conductor of the signalling circuit. The signalling current is put 
into and taken from the power circuit at the zero potential points 
of impedance devices across the power conductors. The im 
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ance devices when on roemngeveys | current circuits are preferably 
similar transformer windings or choking coils in which the halves 
of the winding (from the point of connection of the signalling 
circuit) are inductively related through an iron core common to 
both. The methods of working under differing conditions are 
very fully described, with provision of various impedance, induc- 
tive, and capacity devices to insure safety and good working. 
There is a proposal to use the invention in connection with 
continuous current power circuits. (Accepted March 20, 1901.) 


5430. H. penheimer, London. (Mix and Genest, 

i board Cable Suspenders. 
(2 Figs.] March 22, 1900.—In preference to employing the usual 
loops of sheet tin for supporting cables in the neighbourhood of 
multiple switchboards they are, according to this invention, held 
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2879. F.de Mare, Brussels, Belgium. Illumina: 
Devices. [26 Figs.] February 13, 1900.—Apparatus oe 
to this invention and for illuminating purposes comprises the 
claimed combination of “electric lamps and revolving devices of 
suitable dimensions to produce the required design,” and in some 
forms described comprises a } lain cr decorated device of the 


Fig.1, {2 














up by slings or loops of tape or the like, one within another, the | 

vantages of this arrangement being that the cables cannot be | 
shaken or jerked from their supports, but, nevertheless, may be | 
lifted to give access to a lower cable, returning to their proper 
positions when released. (Accepted March 20, 1901.) 


4685. A. } vlan aw and The Reason Manufacturing | 
Company, Brighton. Electricity Meters. | 
2 Figs.) March 12, 1900.—An aluminium selecting cell is put 

in series with an electrolytic meter, in order to enable the meter to 
be used as an approximate measurer and indicator of alternating 
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current supplied. The meter and selecting cell derive current 
from the terminals of a resistance. It is stated that ‘‘the action | 
of the electrolytic cell entails a loss of 50 per cent. of the current, | 
but by doubling the reading or by calibrating the instrument in | 





tion of zinc in which the articles constitute the kathode. Thespecial 
clearing bath may, if desired, be disp 


d with, and the articles 





(Accepted March 20, 1901.) 


accordance with this loss a correct registration is obtained.” | be 








vars 

‘“‘paper windmill” type adapted to be rotated by heated air 
currents, by wind, or by electromotive power, when situated 
over or in front of an electric lamp, to the holder of which it is 
attached. Two or more of the rotating devices, which can be 
either of ‘‘ windmill” or ‘‘paddle wheel” shape, may be used. 
(Accepted March 20, 1901.) 


9049. Sir W. G. Armstrong, Whitw and Co., 
Limi and Sir A. Noble, Newcastle-on-Tyne. Pre- 
venting on of Guns. [1 Fig.) May 16, 1900.—The inven- 
tors state that they have found that the erosion of guns is due 
mainly to the excessive temperature of the gases resulting from 
the explosion of the firing charge. To decrease the temperature of 
the gases without diminishing their ballistic effect, the inventors 


U h 
0 0 


use in conjunction with the cordite or other explosive employ ed, 
a case containing water (or it might be other vaporisable sub- 
stance of high specific heat) the case being preferably placed at 
the front of the powder ch The expansive force of the gases 
resulting from the vaporisation of the water or other substance, 
it is stated, compensates for the loss resulting from the partial 
aa of temperature of the powder gases. (Accepted March 
; ‘ 
































UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGmEsring, 35 and 36, 
Bedford-street, Strand. 
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~ THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Mzssrs. TAITE & CARLTON, 68, QUEEN VIOTORIA STREET, E.O.) 
ai MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


ies ——— 
il | |} ll nT RST: i = ———— i Suitable for any gauge. 
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4 ft. 84 in. gauge. 
8788 






Tare: 48 tons 46 cwt. 
Capacity: 1244 cubic ft. 
Length inside: 40 ft. 































eet 1 re ee a ae TT oe 
IMPROVED PATENT » IMPROVED PATENT 
SIMPLE or COMPOUND PETER 4 ROTH cRe 0 0 [) HIGH-PRESSURE 
SOVLINDER ENGINES MEOHANIGAL ENGINEER. ’ AIR 





open or Enclosed. —-»-Balyedere Road, Westminster Bridge, LONDON, 8.2, SOMPRESSORS 


ae rere : ; TORPEDO SERVICE, &c. 
FOR DRIVING ~er ee AS IN GENERAL USE IN BRITISH 
FANS, ¢ . a ates AND FOREIQN WARSHIPS, 
CENTRIFUGAL SIMPLE OR COMPOUND 
HIGH-SPEED 


PUMPS, 








DYNAMOS 
wa ENGINES 
HIGH-SPEED Driving Dynamos, &c. 
MACHIN ERY ‘. : AS SUPPLIED FOR 
} ' a nar , ‘a H.M. YACHT “VICTORIA & ALBERT ” 
AS LARGELY USED in the BRITISH ee H.M.S, “ROYAL SOVEREIGN,” 
AND FOREIGN NAVIES, Se HS, “ PRINCE GEORGE,” 
te gg HMS, “LEVIATHAN.” = aus 


_— #-— 





H.M.S. “GOOD HOPE,” &c., &. 


DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO, 


~ HENDEY PILLAR SHAPERS. | 


THESE MACHINES were awarded a GOLD MEDAL at the PARIS EXPOSITION. 


y= you buy a Pillar Shaper you look for one with a reputation for good workmanship and design, 

and ABOVE ALL, one that will do a full quota of work, do it accurately, and that can be easily 
and quickly handled and adjusted to the large variety of work usually done in a shaper. Naturally you 
find all these features in a HENDEY SHAPER. 

In our PATENT FRICTION DRIVING MECHANISM we afford power of stroke (in excess even of 
driving power of belts), certainty of stroke in length under cut, and one which can be instantly changed 
in length or eae | from fullest extent to minimum, with machine constantly in motion. In connection 
with the stroke a valuable little attachment is the micrometer adjustment for cutting end. This enables 
you to space to a nicety and also to shape out work to irregular lines, &c. 

Crosshead has built-up bearing surfaces to insure against spring of table at end under cut, and all 
tables are made box form to be self-supporting on all working surfaces. 

The ESSENTIALS OF A GOO SHAPER ARE FOUND IN A HENDEY which has the 
developments of nearly three decades of close application to shaper building. 





















MANUFACTURED BY 


THE HENDEY MACHINE COMPANY 


Torrington, Conn., U.S.A. 
OUR AGENTS ARE 


Chas. Churchill & Co., Ltd., London, for Great Britain. 4084 
Adphe. Janssens, Paris, for France. 
94 j Stussi & Zweifel, Milan, for Italy. 

4 in, HENDEY PILLAR SHAPER, Schuchardt & Schiitte, Berlin, for other Huropean Countries. 
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PARIS EXHIBITION, 1889. 
GOLD MEDALS / CRYSTAL PALACE, 1896. 
| EARL’S COURT, 1897. 


THE BRITIOH ALUMINUM GO, LTD, 


9, Victoria Street, London, S.W. 


TELEGRAPHIC ApDDREss : *‘ CRYOLITE, LONDON.” TELEPHONE No. 286. ALL CoMMUNICATIONS TO BE ADDRESSED TO THE HEAD OFFICE AS ABOVE. 
T&LEGRAPHIC ADDRESSES : 
Bauxite Mines—-Glenravel, Co. Antrim = im ie 
Aiming Wists eek Serer Ireland Aluminium, Larne Harbour. 
Carbon Works—Greenock ** Aluminium, Greenock.” 
Aluminium Works—Foyers, Scotland ** Aluminium, Foyers.” 
Rolling Mills and Foundry—Milton, Staffordshire **Aluminium, Milton.” 





The British Aluminium Co., Ltd., sisi’ ree ieadn Right of ianaieabiiens and Sale of pure Aluminium 
produced by the Electric and Electrolytic processes, and consumers should insist upon all 
metal purchased bzaring this Company’s Trade Mark. THE COMPANY HAVE OBTAINED 
JUDGMENTS IN THE CHANCERY DIVISION OF THE HIGH COURT OF JUSTICE AGAINST 
SEVERAL FIRMS FOR USING AND IMPORTING FOREIGN ALUMINIUM MADE IN 
INFRINGEMENT OF THE COMPANY’S PATENTS, AND INJUNCTIONS HAVE BEEN 
GRANTED WITH COSTS AGAINST EACH DEFENDANT. 








Bauxite—Hydrate of Alumina and Anhydrous Alumina. 

Aluminium Ingots, Sheets, Wire, Tubes, Angles, Castings, Forgings, Stampings, Solder, &c., «ec. 

Wolframinium, Romanium, and other Light Aluminium Alloys, in Castings, Sheets, Angles, cc. Strong as Brass, Cast Iron, &e. 
Aluminium Bronze. Strong as Steel. Tough as Wrought Iron. 

Speciality—Propellers and Propeller Blades. 

Carbon for Electrolytic Purposes. 


PRICE LIsT UPON APPLICATION. 


citer ae 


(aware con RemennoRe eS OR mE (a emrcare 


SOSSUSESESE IS SEN ER UU USUS SRT ATRS ESSER PRPS RUEPREEEONE 
THE “ LANGASTER” PATENT PISTON RINGS & SERPENT COIL 


SPECIALLY ADAPTED FOR PISTON VALYES. 
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BEST. 
SIMPLEST. 
CHEAPEST. 














Send for 
List No. &. 














AS PISTON PACKING. 
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Is more ron | fitted in position than any other, owing to the round Nothing so simple in the market. 
section of the stee After working five years night and day without the slightest adjust- 
Keeps the cylinder perfectly true and smooth. The Cheapest Piston | ment at 120 Ib. pressure, is perfectly tight. 
Spring made. Thousands in use (2000 supplied to one firm). Working on Locos., Marine and Stationary Engines. 
ALL FIRST ORDERS SENT ON APPROVAL. LIST FREE. - 
ig ee 
Telegraphic Address : Metallic Packing, Steam Trap and Separator Makers, 
“PISTONS, MANCHESTER.” 
ABC ode used. Pendleton, Manchester. 
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HENRY BERRY &CO. 


LIMITED, 





qe 








COROYTDON WOoRES, 


HUNSLET, LEEDS, ENGLAND, 
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CONTRACTORS 
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ADMIRALTY. 
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MAKERS OF MAKHRS OF 


HYDRAULIC PRESSURE HYDRAULIC PRESSURE 


VALVES. PUMPS & ACCUMULATORS. 


HYDRAULIC 


FIXED and 
PORTABLE C R A N E S 
HYDRAULIC 
RIVETTING, Packing Leathers 
FLANGING, and MOULDS, &c. 
BENDING, 


SHIP, LOCOMOTIVE, 
CARRIAGE & WAGON 
BUILDERS’ 
and BOILERMAKERS®’ ,,,, 


FORGING, 
CRANK BENDING, 
PUNCHING and 
SHEARING 


MACHINES. 
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JOHN BIRCH & CO., LIMITED |} 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “HNDHAVOUR, LONDON,” 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Oode; and our own Private Code. 
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The Award of Merit, 
H. W. O. CO.’S 


N.S. CAS ENGINE OIL 


used exclusively on all parts of 


TEE LARGIST 


PREMIER; 


GAS -—ENGINE BUILT, 


650 I.HP., —_s MOND GAS. 


SOLE MANUFACTURERS : 


The cond Wells Oil bo, 


a9: | Bs Imper! lal 1 Oil Works, MANCHESTER, 





LLEWELLINS’ MACHINE 00,, Br Bristol. 


in any material from 
smallest size up to 
18 ft. diameter. 


SPECIALITIES = 


WORM GEARING 
for speed reduction, 
MILLING 
GUTTERS 
a of every description. 
TIME C ECKERS and siebimiatetts 
MACHINES for ascertaining time . 





worked. - $610 








COG WHEEL BRAND 
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HOSPHOR 


PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 


phos" C opr 


The only 
GENUINE 
COG WHEEL 


EMERY WHEELS. 
MITCHELL’S EMERY WHEEL CO., 
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PRICE LISTS FREE ON APPLICATION. 


Mill Street, Bradford, 
MANCHESTER. 
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off to length at first, but one end may be left as a 
DIE FORGING.—No. II. porter and gripped by the tongs, as shown. After 
By JoserH Horner. the thicknesses B, B are. obtained the faces at right 

Fics. 3 to 16 illustrate the details of the forging | angles are next taken. Fig. 4 illustrates this stage, 
of the cross-bar shown in Fig. 1 (see page 561 ante) | the original rectangular bar having been here drawn 
of the first article in this series. As stated in that | down to the approximate thickness of the webs 
article, the shallow bosses might in some cases be | between the bosses—work which is done under the 


| 





Fig.8. Fig. 


early roughing down; but when the final stages 
are being reached, a gap-gauge (Fig. 5) is used, a 
gap being selected which is of the next size larger 
than the finished thickness of the drawn-down 
portion. Or a pair of calipers (Fig. 6) on a long 
handle, to prevent scorching the hand, are used. 
At the same time an eye is kept on the extension 
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welded on. This method, or the alternative of draw-| hammer. This drawing down may also be Pe. | which the bar undergoes, in order to see that the 


ing down, is very much a question of size of stock | formed with a long-handled fullering tool hel 


by |centres of the bosses do not exceed the proper 


available. There is no advantage in welding in this | an attendant. But such attendance can be saved | distance apart. These, at the present stage, may 
instance, and drawing down is a quicker operation. by employing the tup of the hammer, as in Fig. 4, | be measured ponent with a rule, or a fixed trammel 


the bosses are formed in the solid the first| since there is ample power in a steam or 


oie of the work is to draw the bar, of original | hammer to operate flat tups of large area, which 


the anvil and the tup of the hammer, in the manner | available by a sledge. 





ess A, down to the thicknesses B, B between | could not be used on anvil work with the lesser force | ance of Fig. 4, the w r 
within, say, yy in. of their proper thickness, and 


(Fig. 7) can be emp. 


oyed, 
At this stage the fo ing will have the appear- 
y = having been drawn to 


Indicated in Fig. 3. The bar is not necessarily cut! The eye of the smith is a sufficient test for the| the positions of the bosses being represented by 
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square lumps. The bosses have now to be shaped 
roughly with a hot sett, either on the anvil or 
under the hammer, the type used with the latter 
being furnished with a long handle (Fig. 8). The 
corners of the bosses are cut off as indicated by 
the diagonal lines in Fig. 9. The first cuts are 
taken at an angle of 45 deg., as shown in the end 
bosses, and then another set of corners may be 
removed as in the centre boss; making the form 
approximate more neagly to the circle. Hither 
before or after these angles are cut off the rough 
forging will have been severed from the bar at the 
line a (Fig. 4) with the hot sett under the hammer, 
and the adjacent angles trimmed off. 

If instead of drawing down from a bar of the 
thickness A through the bosses, as in Fig. 3, the 





facing bosses are welded on, this will be done now. 
But as it is not a desirable method in this instance, 


Handles c, care cast in the top die, Fig. 10, when 
it is too heavy to be lifted and placed over the work 
easily by one man, which would be somewhere about 
40 Ib. or 50 lb. weight. The handles are of round 
rod, measuring from ? in. to 1 in. in diameter, 
opened out and jagged at the ends, and cast in. 

he pattern of the top die, with provision for cast- 
ing the handles in, is shown in Figs. 13 to 15, and 
the mould in Fig. 16. 

In Fig. 13, A A are the drop prints by which the 
handles are set in the mould. ey are only of a 
sufficient thickness to serve the purpose of setting 
the handles in their proper places by, and not as 
adequate means of support along their whole length. 
This is seen in Fig. 16, showing the open mould in 
plan, where the handles are seen to be set by the 

rint impressions, and stopped over to retain them 
in place next the mould of the die; but the greater 
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a, and a trifle on the thickness b (Figs. 13, 1 

15). The allowance is at the Ld of } in. *y on 
for wrought iron, and in. for steel. When plan. 
ing this piece to thickness, shown separately in 
Fig. 18, taper must be allowed, as in the end 
view, Fig. 17, to the left hand, and the right size 
should be at the bottom of the width b; the taper 
need not amount to much. The allowance is 
slightly sg ‘gy ak by the prolonged dotted lines, 
There may from ,', in. to sb in. of differ- 
ence in the thickness of the piece at the bottom 
edge, and at the top, which represents the middle 
of the forging. No exact rule can be laid down for 
this, but the judgment must be exercised in each 
different class of job. The deeper the work as a rule 
the greater the taper. But this would be modified 
by the presence or absence of opposed edges, as in 
collars and bosses which would tend to bind with 
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remarks on such welding will be deferred till 
another article. 

The rough forging is now ready for the dies, 
the first pair of which is shown in Figs. 10, 11, 
and 12; the top one A, being illustrated in 
outside view, Fig. 10, and the bottom one B, 
in section, Fig. 11, and plan, Fig. 12. Half 
the forging goes into the bottom die, and half 
into the top one. Dies divided like these 
have a better formative action for the shape 
in question than those which are divided in 
the other direction, or at right angles there- 
with. Since there is bound to be some amount 
of metal squeezed out, spaces are left at the 
ends, at aa, into which some of the surplus 
metal will go, thus lessening the fin that is 
sqeeezed out all round the forging. Half-a- 
dozen blows or less will suffice to finish the 
forging in these dies, after which it may be 
considered complete ; or a better finish may 
be imparted in another set, in a further 
stage, the utility of which depends on the 
degree of finish demanded in a given class of 
forgings, and the number wanted. 

Considering for the present the dies in Figs. 
10, 11, and 12, we note several details—as their 
bonding, the handles, and the dowells. 

The bonding } is put around most cast-iron dies | 
in order to prevent them from becoming fractured 
by the concussion of the hammer. The bond is 
made of wrought-iron bar of suitable section, rang- 
ing, say, in a die of average size from 4 in. to ? in. | 
thickness, by from lin. to 1} in. deep, or more 
if the die is of unusual depth. e bar is bent and 
scarf-welded, corrected, if necessary, for length | 
and width, heated, and shrunk tightly around the | 
die-block. It must makea sally tight and close | 
fit, or it will become shi in time by the force of | 
the hammer blows. 
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rtion of the handles comes outside the mould, 
yond the top box, the position of which is indi- 
cated by its dotted outlines. The extreme ends | 
of the handles are supported horizontally by means | 
of sand tucked under, or of pieces of iron, or | 
anything handy, until the metal is poured round | 


| them. 


A word about the pattern work may be of ser: | 
vice. To cut out the space for the forging accu- | 
rately, the pattern must be made in three pieces, 


forging, 


|pierced clear through with a hole of the 
the middle piece being of the same thickness as the | outline as the forging in the middle section. 
plus allowance for shrinkage on the length forging is laid upon it and struck by the hammer, 


shrinkage. The boss facings will be cut, or 
turned in the two flanking pieces B, B of the 
pattern, Figs. 13 and 14, after which the 
three will be glued together, and planed off 
flush on edges and ends. No taper, or 
merely a shaving or two, is imparted to the 
outsides of the pattern dies, especially when 
a bond has to be shrunk on, as taper would 
favour the working loose of the bond in time. 
Neither is it necessary for moulding, the 
rapping sufficing. The dies must always be 
moulded with their working face downwards. 
They may be either turned over or bedded 
in. When handles are cast in it is better to 
bed in, and cover with a plain top as in 
Fig. 16, as the handles can then pass outside 
the mould without interference from box 
sides, The moulding is generally in green 
sand, though there is often advantage in 
coring the recessed working part, even though 
there is no difficulty in self-delivery. But 
cleaner impression may frequently be obtained 
by using a core. 

The dowells seen in Figs. 10 to 12 are 
turned and fitted into drilled holes. They 
should be long enough to enter the holes in 
the top block before the block begins to 
embrace the forging, and so efficiently con- 
trol the action of the top block over the 
forging. : 

The shape of the forging when it leaves the dies 
is like Fig. 19, with an irregular fin, generally all 
the way round. When a few forgings only are re- 
quired, this is cut off with the sett ; but in a regular 
system of stamping it is shorn off at one blow in 
a stripping die, Figs. 21 and 22. This is 4 = 

sam 
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when it falls through the die, which has downward 
clearance, leaving the fin behind. 

There is another point now which raises the 
question of another set of dies. When the forging 
(Fig. 19) just referred to leaves the dies in Figs. 10 
to 12, it is not flat on the faces, but has a slight double 
taper, indicated and slightly exaggerated by the 
dotted lines in the end view in Fig. 20. This is not 
detrimental to many classes of work ; but cases also 
arise in which it is necessary or desirable that the 
faces shall be flat. This is effected by finishing the 
forging in dies shaped like Figs. 23 and 24, the plan 
of the bottom die being shown in Fig. 24, and the 
longitudinal section through top and bottom in 
Fig. 23. The whole of the forging, excepting the 
top boss facing, goes in the bottom die. As the 
taper required in this for delivery is a mere trifle, 
the effect of finishing the forging therein is to 
obliterate the double taper left from the first pair, 
and to leave the sides practically flat and parallel. 
This adds to expense, and would generally require 
another heat. 

A point to be noticed in this die is that the end 
bosses would soon bind against each other in shrink- 
ing, and therefore the forging must be got out 
quickly, which is done by turning over the die and 
knocking the forging out from the bottom side, for 
which reason the plug A is left loose and tapered. 

Figs. 25 and 26 illustrate a lever in which three 
bosses occur as in the previous example, but diffe- 
rently proportioned, having a large central boss, 
thinner ones at the ends, and webs of greater length. 

At first sight this would seem a case for welding 
the central bosses on a flat bar. That may be done, 
but it is just as well to take a bar at full section 
A B, and draw down. If, however, the bosses are 
welded on, the bar must be taken of full thickness 
D, and the welding be done before drawing down 
to the dimensions H, F. 

The same general methods are adopted in draw- 
ing down as in the previous example, and Figs. 27 
and 28 illustrate the forging when roughly swaged 
to the thickness and width of web. The drawing 
down of the faces a, a and the edges J, b is done 
at the same heat, the forging being turned about 
by the tongs into positions at right angles, to 
present faces and edges in rapid succession to the 
hammer blows, and to correct the spreading out of 
the edges b, b by the reduction of the faces «a, a, so 
that finally each shall be of about its proper dimen- 
sions. The corners of the bosses are next cut off 
with the hot sett, and the dies brought into requisi- 
tion for finishing. 

But we have an example of a different kind to 
deal with from that in Figs, 23 and 24, for the lever 
is too long to be finished conveniently in one die. 
The shrinkage would prevent its ready removal, 
and the die would be too large and clumsy to 
manipulate easily. Each boss, therefore, is finished 
separately. 

Figs. 29 and 30 show the dies for the centre 
boss, and previous to this a pair of stamps, similar 
to those in Figs. 10 to 12, may have been used, if 
the job will pay for them. If not, the bosses will 
be brought nearly to shape with a hot sett, and with 
suitable swages on the anvil, or under the hammer. 

The dies in Figs. 29 and 30 embrace a portion of 
the web as well as the central bosses, so that the 
middle portion of the forging is entirely finished 
when it leaves them, except for the fin, which may 
be cut off with the sett, or put through a stripping- 
die, similarly to Figs. 21 and 22, if the numbers 
required are sufficient to pay for making it. 

The end bosses C, Fig. 26, are finished in the 
dies shown in Figs. 31 and 32, and these also finish 
& portion of the web. Any small length of web 
left, which is not included in either pair of dies, is 
flattened on the anvil, or under the hammer. 

_ It is evident from a study of the operations 
involved in producing these forgings, which are 
typical of many common articles done in engineers’ 
shops that the real economy comes in at the final 
stages. In the preliminary work there is little 
or no saving. Thus the details in Figs. 3, 4, 9, 27, 
and 28 all have to be done either on the anvil, or 
under the hammer, and as most shops use hammers 
in any case, there is little further saving effected. in 
details. But the relative time occupied is very 
a erent when the finishing is done with the aid of 
€8, or without them. A minute or even less 
— if these are used, but if the finishing is 
etlected on the anvil, it will occupy nearly or quite 
te long as the preliminary work. The bosses have 
be finished separately with top and bottom 
wages, and other swages are employed to 


hollow s 


complete the radii by which the bosses merge into 
the web. And after all these pains have been taken, 
no two forgings will be exactly alike. 

The first stamping or two made in new dies is 
most likely to be either too large or too small. 
Under shop methods itis hardly practicable to hit 
off the exact amount of stock required to produce 
a forging of irregular outlines and varying dimen- 
sions, with the merest trace of fin. But after two 
or three attempts, the precise amount required is 
learned, after which there is no guesswork. 





CENTRIFUGALS AT THE GLASGOW 
EXHIBITION. 

As we have already mentioned in our general 
articles on the machinery section of the Glasgow 
Exhibition, Messrs. Watson, Laidlaw, and Co., of 
Glasgow, have a very comprehensive and interest- 
ing display of centrifugal machinery on their stand 
in the main avenue of the Machinery Hall, and we 
now illustrate some of the new features in connec- 
tion with this exhibit. Messrs. Watson and Laidlaw, 
it may be remembered, have been associated with 
the manufacture of the Weston centrifugal since 
its first introduction into this country in 1870, and 
have from time to time made important develop- 
ments in connection with it. Probably the most 
advantageous is the principle of the direct-drive of 
each centrifugal. 
driven by belting, and thus the speed of one cen- 
trifugal in a battery operated from a common shaft 
ae not be varied independently of that of its neigh- 
bour. Such difference in speed, especially at start- 
ing, is almost imperative where, as is frequently 
the case, the raw material to be dealt with varies 
in quality. Thus, the acceleration at starting must 
be very great when the sugar is of a very high 
quality ; and, conversely, the time taken for the low- 
grade sugar with fine grains requires to be from 
five to six times greater before the maximum speed 
is developed. With a Watson-Laidlaw direct-driven 
centrifugal this can easily be arranged, and thus 
with a 42-in. basket to discharge 600 lb. of dry 
crystal sugar, the water-driven centrifugal has 
been brought to its full speed of 850 revolutions 
per minute in 45 seconds; while in another 
case the time taken was about four minutes 
greater. If a higher rate of acceleration were 
adopted, where there is a great. difference in 
the relative specific gravity of the molasses and 
the sugar, the latter would be packed so closely 
against the lining that the molasses could not filter 
through it to the collector ; with a slow accelera- 
tion, the molasses begin to leave the sugar at once, 
and thus the wall of sugar set up by the centrifugal 
force is at the beginning made porous and con- 
tinues so throughout the whole process. 

Fora direct titive, Messrs. Watson, Laidlaw, and 
Co. have preferred water to electric power, and 
they adopt the Pelton wheel mounted upon the 
spindle of the centrifugal, the more common prac- 
tice being to place it above the basket, rather than 
below, The only objection unas against the over- 
drive is the danger of oil or dirt passing from the 
casing into the centrifugal ; but this is purely a 
matter of good workmanship, and im the case of 
such a firm, the objection carries no weight. The 
over-drive certainly confers advantages, especially 
as the mechanism can easily be overhauled. With 
a direct-drive the space occupied is much less than 
with belt gearing ; the working parts are fewer, as 
the spindle is the only item in the mechanism 
requiring lubrication and attention, while as it can 
be completely enclosed, and is self-lubricating, it is 
less likely to involve repairs. It is scarcely neces- 
sary to point out that the water mechanism, in- 
cluding conductors, valves, &c., is more easily 
understood by the ordinary mechanic as stationed 
in the sugar plantation than electric mechanism 
which requires more or less expert training, and 
the first cost also is probably less. 

Figs. 1 and 2, on page 628, show the general 
arrangement of the firm’s centrifugal with its 
framing, the former illustration being of a typical 
belt-driven machine, and the latter a representa- 
tion of the latest type of Pelton wheel - drive. 
In the two cases the framing is practically the same, 
and is built up of mild steel, which is preferable to 
cast iron because of its lightness for transport pur- 
poses where facilities are not always of the best, 
and because it gives stiffness without large sec- 
tion, and, therefore, affords an increase of accessi- 
bility. The mixer, it will be seen, is an integral 








part of the framing itself adding stiffness, It is 





‘the stirrer, while the shoots are arranged 


Formerly the machines were} 


circular in shape, and within it there works, as 
shown in the sections, a spiral stirrer, so that there 
is certainty of no material remaining entl, 

upon the sides of the vessel. The valves throug 

which the material passes to the basket of the cen- 
trifugal are close against the mixer, which prevents 
the accumulation of solid material, possible when 
the valve spout extends beyond the influence of 
to tilt 
up and thus to act as drip-trays when the valves 
are shut. In the belt-driven arrangement it will 
be seen that a special friction pulley is fitted, so 
that any one centrifugal can be thrown out of gear 
without stopping the shaft from which all the cen- 
trifugals in the battery are worked, but this feature 
of the company’s installation is well known. It 
obviates oe The decrease in the 
space occupied by the Pelton wheel machine will 
at once be seen by a comparison of Figs. 1 and 2. 

The spindle on both machines is of the same 
general design, the only difference being in the 
method of driving; in the one case the pulley is 
fitted upon the outer spindle, the lower part form- 
ing a break-block, and in both cases elastic buffers 
are fitted, which permit, and, at the same time, 
control, the oscillation of the basket within certain 
limits, so that the basket may balance itself, not- 
withstanding any change in its centre of gravity 
and load consequently on the gyration of the con- 
tents ; but to this elastic buffer we shall refer in 
dealing with another type of centrifugals where the 
Pelton wheel is placed under the basket. 

The Pelton wheel is of the ordinary type ; but 
to enable the speed of acceleration to be great as 
well as to be varied within wide limits, and, at the 
same time, to ensure economy in the water supply, 
an automatic cut-off has been patented by the firm, 
and is illustrated by Figs. 3, 4, and 5, page 630; the 
main feature being that two nozzles are provided— 
one of them being of sufficient size to maintain the 
desired uniform speed after the other nozzle is shut 
off. This second is primarily for use in raising the 
speed at the period of acceleration. The automatic 
cut-out, as shown, is a contrivance for shutting 
the valve on the accelerating nozzle when the 
Cpayerncere speed has been reached. A spring 

is attached to a lever on the spindle of the valve 
which is to be shut, and a sliding-rod R is fixed to 
the valve lever itself. When the valve is opened 
the rod slides past the detent G and is prevented 
from returning, thus holding the valve open until, 
as will be presently described, the detent is re- 
leased. When starting the centrifugal, both valves, 
shown in elevation, are opened, and the water is 
admitted to both the accelerating and maintaining 
nozzles. When the machine is first started the 
water issuing from these nozzles is deflected back- 
wards by the Pelton wheel cups in the direction 
shown by the arrow A. As the speed of the wheel 
increases the backward speed of this water de- 
creases, until a speed is reached—which may be 
considered the maximum of efficiency—at which the 
water falls clear of the wheel without backward 
motion. If the speed should then be further in- 
creased, the water leaving the wheel will travel in 
the direction of rotation of the wheel, as shown by 
arrow B, and will enter the scoop H and pass into 
the float cup E, raising the float D, and through 
the lever F, will release the detent G, and allow 
the spring to shut the valve; thus leaving the 
maintaining nozzle to keep up the speed. The 
action of this apparatus is remarkably accurate, 
and can be modified by the adjusting valve V, 
which can delay the entrance of the water into the 
cup, so that the accelerating nozzle can be kept 
open for a longer time if found necessary. 

' Fig. 6, page 628, is a general view of the centri- 
fugal as exhibited at the Exhibition ; there are three 
baskets 30 in. in diameter, with massecuite —_— 
and elevator as well as distributing mixers. Under 
the baskets there is a conveyor of the firm’s ‘‘ grass- 
hopper ” type, the name being given because of the 
intermittent rocking motion conveyed to the U- 
shaped channel, which insures the e of the 
sugar without any part of it adhering to the conveyor. 
This rocking motion is insured by an ingenious 
mechanism, which is only indifferently shown in the 
photograph we have reproduced, situated at the ex- 
treme right end of the conveyor. A belt-driven 
pulley rotates a shaft with a disc end. Mounted on 
a pin of this disc isa sleeve surrounding a shaft 
parallel to the plane of the disc. As the pin re- 
volves with the disc the sleeve is lifted up and 
down, and moved to and fro, and along with it the 





shaft to which there is connected a bell-crank lever, 
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one end of which gives the partly oscillating and 
ly rotary motion to the conveyor. 

At the Exhibition also the firm show a belt- 
driven centrifugal machine, with three 30-in. 
baskets, also with steel framing, as well as two 
centrifugals of 30 in. diameter, with cast-iron 
framing, and alongside two centrifugal machines 
of 42 in. diameter suspended from a cast-iron 
beam, and driven by Pelton wheels. One of 
the baskets of these machines is fitted with a 
central bottom discharge for drying sugar or other 
granular substance, and the other is arranged for 
drying yarn or other textile goods. 

Several centrifugals used for laundry work are ex- 
hibited, and we illustrate on the opposite ea 
typical machine as now adopted by the G w Cor- 
poration in their public wash-houses. It will be seen 
from the elevation that the machine occupies very 
little floor space, the Pelton wheel for driving it 
being mounted at the bottom end of the spindle, 
under floor level, and it is easily controlled by a 
hand lever, and is, moreover, out of harm’s way. 
Another advantage in direct-drive here is that the 
hydro-extractor can be placed in any position in 
the laundry, and does not require to be close 
to the wall to suit the belt-drive. An interest- 
ing feature of the hydro-extractor, as illustrated 
by Fig. 7, is the arrangement of the spindle. 

ere, as in the ordinary sugar centrifugal 
spindle, india-rubber buffers have been provided 
to form the elastic bearing in which the spindle of 
the machine is supported. Such spindles require 

riodical adjustment and tightening, which has 
itherto been a laborious and lengthy task, involving 
the removal of the basket and other heavy parts of 
the machine in order to get at a large nut which 
compressed the buffers on their top side. With 
the firm’s new type of machine the work of adjust- 
ment is made entirely si _ The nut is now 
— below the buffers, and is made with a toothed 


ge into which a small pinion is arranged to gear. 
This pinion can be turned by means of a wrench 
and the buffer nut thereby adjusted. The mecha- 
nism will be easily understood from Fig.7. AA 








are the two india-rubber buffers which form the 











Fie. 6. 


elastic ing; B is the nut which compresses|as now made by the company is the fitting of 
them ; C is the pinion which is employed to turn Willox’s patent cover, which is connected by 4 
the nut ; and D is a plugged hole through which system of levers with the handle for operating the 
a wrench may be inserted to turn the pinion. The valve of the Pelton wheel, so that when the cover 
arrangement of the Pelton wheel on this hydro- is opened the machine is stopped. In this way 1t 


; : lini : ker to open the 
extractor is shown clearly by Fig. 8. Pama py Pty pe ee while the abet is 


Another interesting feature of the hydro-extractor |\door and throw in 
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comparatively extensive use in machine shops a 
centrifugal for the purpose of recovering the oil 
from such metal cuttings. In this case the only 
change in the basket is the construction of a wide 
rim round the upper edge with a very small aper- 
ture between the top of the basket and the rim. 
The centrifugal force drives the oil against the rim, 
and from thence to the smallaperture. The design 
is not new, but it is suggestive of the new develop- 
ment, and also of the keen competition in machinery 
works generally, that whereas the recovery of oil 
was exceptional a few years ago, one finds such oil 
extractors in most large works, and Messrs. 
Watson, Laidlaw, and Co. have one on exhibition 
at their stand. They also exhibit six of their cream 
separators to deal with volumes of from 15 to 100 
gallons of milk per hour and arranged for hand or 
steam driving. 








IRON AND STEEL INSTITUTE. 
(Concluded from page 617.) 
AMERICAN AND BritisH Roiusse Mit Practice. 


In our previous article we gave a report of the 
earlier part of the discussion on Wednesday upon 
the paper read by Mr. William Garrett, of Cleve- 
land, Ohio, on ‘‘ British and American Rolling Mill 
Practice,” which paper we reproduce in full on page 
652 of this issue. The discussion was resumed at 
Thursday morning’s meeting, and proved quite as 
interesting as that of the preceding day. 

Mr. W. R. Webster called attention to the quality 
of the finished material from a slow-running mill, 
as compared with that completed by a mill running 
at higher speed, with particular reference to the 
effect of the speed of running upon the hard- 
ness of rails. Toughness and hardness resulted 
from slow-running, owing to the low tempera- 
ture of finishing; and there was at the present 
moment an attempt to attain the same result by 
changing the section so as to put more metal in 
the flange, and enable the head to be finished at a 
lower temperature or to introduce an intermediate 
cooling pit in the process of rolling. In this ques- 
tion of modern mills of high speed, some such 
method would require to be adopted so as to secure 
a high rate of production with the advantages of a 
low finishing temperature. 

Mr. Roberts, of Tipton, remarked that Mr. 
Garrett was of Welsh extraction, and thus more 
or less a Britisher, so that his paper showed him 
in the réle of a child trying to whip up his parent 
to do something better when he thought he had got 
behind, but he was inclined to think that Mr. 
Garrett had forgotten the length of time he had 
been absent from this country, and also that there 
were local conditions which regulated the manu- 
facture of iron and steel. While admitting that 
American machinery made steel at a high rate of 
— he contended that it did not make the 

nished product to exact dimensions. British 
conditions required that the maker should fre- 
quently change his rolls to produce the section re- 
uired, varying in thickness, in size, and in form. 

r. Garrett had said that what was wanted was com- 
bination, so that the particular article or section 
might be relegated to a particular mill, and thus 
reduce the price so as to enable British makers to 
outbid competitors. That might be so for the 
large production and the large demand which existed 
in America, but from what he knew of the trade of 
England, he thought that, with the exception of one 
or two large lines, the requirements of Britain’s 
multitudinous customers throughout the world 
were for small parcels, and when America came 
to compete under those conditions they would find 
that they could not force the customers to accept 
their particular sizes, although produced in great 
volume at low rate. They would find that in such 
very general trade the competition of England was 
something to be considered. He did not know 
whether the author, in his paper, was inclined to 
charge makers of these mills with being so far 
behind as he seemed to indicate that the users were, 
but if that were so he could assure him that they 
were in a position to give the users in England 
whatever an American maker could give if the 
steel manufacturers desired it. Mr. Garrett asked 
why the makers did not show their customers how 
to use the huge machines worked in America so 

rofitably. The reason, again, was simply that 
British orders were not of the same colo: imen- 
sions as was evidently the case in America— 
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and angles. Where this was the case he thought 
that British practice was quite as satisfactory as 
that in the States. England was not so far behind, 
or was not going to be, with regard to rod mills 
as Mr. Garrett seemed to think. His company, 
in conjunction with a patentee, were now working 
out what they believed would be a successful con- 
tinuous mill which would take a 12-in. ingot and 
roll it to 4-in. billets without turning it over or 
reheating, and subsequently reduce it from the 
4-in. billets, again without turning over, to mer- 
chant iron of ? in. or 1 in. diameter or square. 

Mr. Bleckly said that he noticed, since his re- 
marks of the previous day, that Mr. Garrett had 
animadverted in his paper upon a four-high mill 
at Warrington, which he thought he knew better 
about than Mr. Garrett, and he would undertake 
that this mill in the course of twelve months would 
not make so many cockles in rolling rods as any 
mill in America, and that when America took off 
its tariff duty that British makers would be pre- 
pared to accept orders for No. 6 wire rods, and de- 
liver them in America at a profit. 





excepting, perhaps, in structural iron and plate 





Mr. Finlay-Finlayson, of Coatbridge, said that 








in their plate mill they could produce 1200 tons per 
week, and he believed that with soaking pits there 
was nothing to prevent them increasing this to 
2000 tons. He felt that in many cases in this 
country the mills were not run at the highest 
speed that was possible, or the output would be 
very considerably increased. Again, much of the 
material that was produced in the States would not 
pass British inspection. As to the three-high uni- 
versal mill mentioned in Mr. Garrett’s paper which 
was rolling up to 36 in. wide, he would like to know 
how they produced plates without buckling when 
working at No. 10 or No. 11 gauge. Mr. Garrett 
contended that a three-high mill was the best for 
hoops, and it so happened that he had experience 
of a three-high and two-high mill, the latter some- 
what of an old-fashioned design. But the latter 
gave better results. In the three-high mill it was 
necessary to c two sets of rolls, whereas in 
the two-high mill, by balancing, it was not neces- 
sary to change for roughing. The advantage in 
this case might even have been greater, but the 
driving engines were not strong enough to run at 
higher speed. In this country hoops had to be 
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run through planishing mills, and he would like to 
know how the Americans finished their bars without 
such mill. 

Mr. Bedson, of Middlesbrough, as the son of 
the inventor of the continuous mill, gave credit to 
Mr. Garrett for having done wonderful work in 
America ; but at the same time he felt that Mr. 
Garrett had depreciated the continuous mill more 
than the facts justified. His mill at Middlesbrough 
was designed to roll 300 tons per week of No. 6 
small wire rods, and was actually doing from 350 
to 400 tons, working from a 3-cwt. billet, with one 
roller, a helper, and a hooker to attend to it; and 
even the latter might be dispensed with. They 
had in the same works a Belgian mill, but it had 
not beaten the continuous mill in the character of 
its work. The rod mill of Messrs. Richardson, 
Jones, and Nephew, referred to in the paper, was 
one of the old mills put in in 1866, and was running 
to this day, the only alteration being that larger 
rolls had been fitted to take a 2-in. billet instead of 
one of 1fin. The idea of concentration of finishing 
works at a convenient situation might be very 
well abroad, where rods were carried 600 miles by 
rail for 6s., as in America, or 400 miles for 
4 marks, as in Germany. 

Mr. Garrett delivered a long reply. Dealing 
first with the speakers that morning, he agreed 
with Mr. Webster as to the influence of tempera- 
ture, but remarked that the Carnegie Company, 
instead of reducing the speed of rolling, devised 
the means of getting a low temperature in rolling 
so that the high speed of production was still 
maintained. Much had been said about the quality 
of the rods rolled, and the only reply was that 
they had imported into this country thousands of 
tons of rods and plates, and they were going to 
import still more, yet the American product was 
accepted here by the same users as the British 
make. The idea of rolling perfectly round rods 
was only important for very special purposes, as, 
for instance, screw wires. With reference to Mr. 
Finlayson’s remarks, he was glad to be able to say 
that there was one gentleman in the room with 
whom he could agree absolutely, for the mills in 
question he had highly commended in his paper. 
Mr. Bleckly on the previous day had controverted 
his statement that ?-in. round bars had been rolled 
by hand in this country in 16-ft. lengths. His 
only reply was that he had seen that done in this 
country in 1898, and was prepared to name the 
works to thechairman. Altogether he was inclined 
to believe that he, an American, knew more about 
the actual conditions of the iron and steel trade 
in Great Britain than Mr. Bleckly, according to his 
own remarks ; the result being due perhaps to the 
fact that he had travelled more. Mr. Bleckly had 
stated that a company in England had an order for 
1000 tons of cotton ties for America, and, as to this, 
he (Mr. Garrett) remarked that the distance from 
the American works producing these to the users 
was almost as far as from Pittsburg to the middle 
of the Atlantic, and that the freight was from 
7dols. to 8dols. a ton; whereas ships returning 
from this country to America were always glad to 
take anything in the way of ballast; moreover, 
1000 tons was a small proportion of the total de- 
mand, which was 45,000 tons a year. To-day, 
they were in the midst of a boom in America, they 
could get high prices, and yet could not supply the 
home demand. In Britain, trade was beginning 
to be in a depressed state, and these facts ought to 
be taken into account when such an order as that 
referred to was mentioned. He had seen the works 
in which Mr. Bleckly was interested, and frankly 
admitted that their mills were the best in Great 
Britain for rolling iron bars, with the exception of 
the Waverley Iron Works, in Coatbridge, where 
he was sure Mr. Bleckly could learn a great deal. 

Continuing, Mr. Garrett said that he thought there 
was an impression that he had laid too much stress 
on 4-in. billets, and that they did not suit all the 
requirements in the finishing trade ; but, as a matter 
of fact, he was strongly of the opinion that it was dis- 
tinctly the most suitable size, for all goods, because 
of its cheapness ; he was now building in the United 
States a mill which would make % in. by 20 
gauge hoops, starting with a 4-in. billet. The re- 
mark he had made about importing steel billets 
oes of iron ore which contains 50 per cent. of 
reign matter was not such an insane idea as some 
seemed to think, and he was not entitled to the 
raking rebuke that he had received. Only a 
Short time ago a Scotch ironmaster, who for years 
supplied a large proportion of bars for the rivet 


business in the Clyde shipbuilding district, ascer- 
tained that the United States had shipped some 
thousands of bars at a lower price than he could pro- 
duce them from the raw material, and at once took 
measures to ascertain the cost at which 4-in. billets 
could be delivered from the United States, with 
the result that he bought 2000 tons of such billets 
and rolled them into round bars suitable for rivets, 
and made a substantial profit on the transaction, 
while if he had had the American mill which Mr. 
While rejected with such scorn, the Scotch maker 
would have realised 8s. per ton more profit. He 
was much surprised at Mr. While’s attitude—that 
he would not have the best rolling mills in America 
in his works at Barrow, for the reason that they 
would produce too much. If this was the correct 
attitude, the Carnegie Company had been work- 
ing for a long time on wrong lines, and yet there 
was no such success in the history of the iron 
trade as that realised by that company. Mr. 
While had stated that in this country it was 
generally the case that they had not sufficient pig 
metal to keep the mills going. This has always 
been the case in the United States, especially with 
the Carnegie Company. They never had enough pig 
iron from their own furnaces to keep their mills 
going, in spite of the fact that during the last ten 
years they had been continuously building new blast- 
furnaces. Instead of slowing their mills, however, 
they were each year large buyers of pig iron, and 
not long ago they bought 50,000 tons from outside 
parties in order to keep their finishing mills running 
at their fullest capacity. Mr. While advocated 
these small outputs, too, in spite of the fact that 
recently the United States shipped a great many 
thousand tons of plates, &c., to this country, when 
makers here were employed to the utmost extent, 
the customer literally starving for steel. Mr. While 
had also pointed out that because of the larger quan- 
tity of silica in the American raw material the 
makers there were compelled to work at higher 
speed ; he thought this was a great advantage, and he 
felt it a pity that they could not make their blow in 
five minutes rather than in nine. 

Continuing, he contended that America could 
certainly produce at cheaper rates even than 
those quoted by Mr. Bleckly. He accepted the 
statement that 4-in. billets had been worked in 
this country, and wanted to know why their use 
had been discontinued in so many works. In 1883 
the Cleveland Rolling Mill Company, of Ohio, 
put in their first reversing mill in the United 
States to work 14-in. ingots to 4-in. billets. Since 
that time that size of billet had become universal 
in the States, and it was estimated that in 1900 
over 3,000,000 tons of Bessemer steel were rolled 
into 4-in. billets, the larger proportion of which 
was rolled down to wire rods, and, as he had stated, 
1260 tons were rolled in 24 hours on a single mill. 
When Mr. While could show such resulta in Great 
Britain they in America would acknowledge that 
British mills were as good as those in the States. 
At the Duquesne Works on a reversing mill over 
2000 tons of 7 in. by 6 in. blooms were made in 24 
hours. Mr. Parsons had stated that it was easy 
to use 4-in. billets for wire rods because of the 
large production of standard sizes, but he would 
like to point out that they were now rolling in 
various mills practically all the sizes, and he con- 
tended that for all sizes the 4-in. billet was dis- 
tinctly the best. As to labour trouble, this seemed 
to him only an argument in favour of the develop- 
ment of machinery to supplant hand labour. That 
was the reason why America was really so far 
ahead. High wages and scarcity of labour involved 
trouble, and compelled the States’ firms to accept 
every possible means of adopting machinery. Con- 
cluding, Mr. Garrett said that in America they 
were ready to throw off protection, and they were 
going to throw it off—a statement that was 
received with applause, partly ironical. Britain, 
continued Mr. Garrett, was evidently ready to 
take it on, but protection would avail them 
nothing, for they were more of an exporting 
nation than an importing, and they could only 
hope to retain the markets which were open to 
the world by delivering their material at a less cost 
than their competitors. 

The President moved a vote of thanks to Mr. 
Garrett, and expressed the hope that all the 
members would take his paper to heart and study 
the facts and the details of rolling mill practice 
which had been placed before them so freely, so 
fully, and so honestly by the author. The vote 





of thanks was most cordially adopted. 





Hypravtic Power INTENSIFIER FOR Forcine 
PRESSES. 

Mr. R. M. Daelen, of Dusseldorf, read the next 
paper, which was on ‘‘ The Use of Hydraulic Power 
in the Manufacture of Iron and Steel.” The paper 
described a system of multiplier or intensifier sub- 
stituted for pumps in connection with the applica- 
tion of hydraulic power for forging presses, and was 
illustrated by a large number of lantern views 
showing presses of various sizes and other hydraulic 
plant constructed for works on the Continent. We 
hope to reproduce the paper with some of his 
illustrations at an early date. 

The discussion on the paper was opened by Mr. 
A. Tannett Walker. He said that the author had 
suggested that, owing to the advance of electricity 
as a direct-acting power for driving auxiliary 
machines, the employment of low hydraulic pres- 
sure was being rapidly abandoned. From this view 
he dissented, and he was prepared to prove to Mr. 
Daelen, for instance, by a reference to Mr. Elling- 
ton, and other officials of the London Hydraulic 
Company, that the contrary was really the case ; 
for in London they had 70 miles of mains parsing 
millions of gallons of water of 50 atmospheres pres- 
sure every day. It only cost a little over 4d. to 
produce 1000 gallons of this pressure of water, and 
where they could get pressure water brought to 
their door as it was in London, there was no fear 
of any diminution in the application of hydraulic 
power. As to the intensifier, he noted that Mr. 
Daelen did not claim that he had been the first 
to invent it, and he thought it might interest 
them to know that his father—the late Mr. 
Benjamin Walker—had introduced the principle 
in connection with a small hydraulic press in his 
own works, and he (the speaker), as a fitter, 
had worked at it in 1866. Mr. Daelen had, 

erhaps, introduced improvements, but of these 
‘ had not given any indications in his paper. 
Mr. Walker desired fuller information as to the 
valves used, and questioned if the system could 
really be successfully applied to the forging of 
an armour-plate 10 ft. or 11 ft. wide of very hard 
steel, requiring a pare of from 24 up to 
5 tons per superficial inch. He could not under- 
stand how this could be done with a simple cylinder 
which was nothing better than a steam hammer. 
In small presses and shearing machines it might 
succeed. As to the remarks about difficulties with 
pumps, he could not understand how they could 
arise if solid steel cylinders bored out were used 
with phosphor-bronze screw seats. He gave some 
reminiscences of the first presses made as far back 
as 1861 by Sir Joseph Whitworth and his father. 

Mr. Langé said that he supposed that the last 
remaining advocates of the steam hainmer had now 
admitted that for heavy forging work there was 
nothing so economical as the hydraulic press, because 
the hammer was so wasteful in steam ; and he felt 
that Mr. Daelen’s system would come under the 
same category. Mr. Daelen had exhibited some 
diagrams of steam consumption, but he felt that 
these did not constitute sufficient reason for the 
claim made as regards economy of working. Mr. 
Langé next referred to the fact that the packing 
of the hydraulic press generally was still its weakest 
point, in some cases it had to be renewed twice in 
24 hours, and the india-rubber envelope or bag, 
which was suggested by the author as a substitute 
for leather packing, did not seem to his mind to 
overcome the difficulty. 

Sir Edward Carbutt also gave some reminiscences 
of the early application of the hydraulic ram which 
he had seen in use in the Midland Railway Com- 
pany’s foundry at Derby forty-five years ago work- 
ing a foundry lift, and supplied with water pres- 
sure on somewhat the same system as that described 
by the author. He, however, still preferred the 
pump with its facility for accumulating pressure. 

Sir Andrew Lloyd referred to the patents taken 
out by himself, Mr. May, and Mr. Eastwood, many 
years ago on the same lines. 

The author, in replying to the discussion, said 
that it was well known that for cranes and other 
auxiliary machines in rolling mills, steel works, 
&c., electricity was now being employed, and it 
was not desirable to multiply the number of 
systems. Consequently, with electric generators 
driven by steam engines the system he had sug- 
gested overcame the need for a third form of 

wer. He did not pretend to be the inventor, 
ut thought he was entitled to some credit for 





having developed the system and brought it into 
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extensive use. On the Continent there were 250 
different applications of hydraulic power on the in- 
tensifier plan, and it was in use in forging presses up 
to 10,000 tons, two of which were working satisfac- 
torily, a fact which he thought somewhat disposed 
of the doubts raised as to its efficiency for high 
power. As to economy and efliciency, he thought 
it was an important point that there was no likeli- 
hood of leakage with the intensifier system, whereas 
with pumps the high-pressure water must pass 
through a pipe system with valves, where there 
was considerable loss in leakage. 


Siticon 1n Pia Iron. 


Mr. Axel Sahlin read the next paper, which was 
on the ** Economical Significance of High Silicon 
in Pig Iron for the Acid Steel Processes.” This 
paper we shall reproduce in full in an early issue. 
At the same time the same author gave a short 
résumé of his other paper, ‘‘On a Water-Cooled 
Blast-Furnace Bosh,” which we also intend to 

rint. The discussion was opened by Professor 
J. O. Arnold. A friend of his, one of the 
most experienced Bessemer steelmakers in Shef- 
field, (he said) had spoken of 10-minute blows 
giving an enormous output, the vessel being kept 
hot, a small quantity of pig iron being used from 
the next vessel blown, but the consequence was 
that in this rapid working the metal was so ex- 
tremely rokey —i.e., streaky, seamy—that no 
English inspector would accupt it, and his deliberate 
opinion was that the English practice of having 
high silicon and getting a good blow, although 
costly, gave with the use of plenty of manganese, a 
much better quality of steel than was possible with 
the American practice. 

Mr. James Riley said that they had been 
lectured very much for their sins that day, but he 
felt that they should not be punished for sins that 
they had not committed. He could not understand 
what open-hearth steel makers Mr. Sahlin had 
been working for, who asked for high silicon in pig 
iron, for during twenty years of his life he had 
laboured to get pig iron with as low a proportion 
of silicon as possible. When he first started steel- 

ing in he was more or less at the 
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mercy of the ironmakers, but managed to fix the 
highest limit at 2} per cent., and when demand 


was enormous, and when he had to be very humble, | 


the maximum was 3 per cent. ; but, at the same of ; 3 e ( 
might get an ore in which the silica varied from 8 


time, he always paid a little more if he could get iron 


with a low percentage. With the Bessemer process | 


it might be different. ; 
Mr. Enoch James said that the output of a Bes- 


semer shop was increased 25 per cent. by paying 


attention to the quality of the pig and to the 
length of the blow. Silicon was most costly and 
expensive to put in and to take out ; it was pos- 
sible that Mr. Sahlin had been asked to supply 
some people who worked their own pig iron which 
was low in silicon, and their demand for high silicon 
might be in order to average. 

Mr. Joseph Cooper said that his company had 
established a complete blast-furnace with stoves, 
compound condensing engines, boilers, and every- 


SECTION A.B. 


|Great Britain to use 


h 6 





| thing necessary for a complete unit on the American 
|system, and the result was an indifferent success. 


One reason was, perhaps, the very varying quality 
f the ores imported. On the East Coast they 


to 15, and it was consequently difficult to get the 
results uniformly successful. He felt that if Mr. 
Sahlin managed under such circumstances to main- 
tain 500 tons of production in one day from one 
furnace, that the result would be exceedingly in- 


‘teresting. Continuing, Mr. Cooper said that the 


blast-furnace owners in this country were very suc- 
cessful, and had great objections to spending money 
on anything new unless it had been tried and found 
successful by some one else. His company (Messrs. 
Palmer's) had gone a long way in adopting mechani- 
cal appliances in connection with blast-furnaces, 
and he thought that they were the only makers in 
the casting machine for pig 
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metal. It had been in use for 13 months, and had 
given very satisfactory results. 

Mr. Harbord thought that it was important to 
note that a low percentage of silicon was always 
preferable, so long as the material was also low in 
sulphur, and if in the American practice of merely 
increasing the size of their hearths, and increasing 
their speed of blowing, they got this low sulphur 
and low silicon together, their method was vitally 
important from the British point of view, for even 
in the Bessemer process they could do with lower 
silicon, provided also the proportion of sulphur 
were low. 

Mr. J. E. Stead desired to know from Mr. 
Sahlin if he was certain that all other conditions 
were equal excepting the size of hearth and the 
pressure of the blast, and if these alone affected 
the quantity of silicon in the resultant iron. 
Generally speaking, blast-furnace managers in this 
country considered that the silicon contained in 
the pig iron depended entirely upon the amount of 
silica in the ore, and they were naturally anxious to 
find ore low in silica; but unfortunately it was 
growing higher and higher in the ores imported. 
East Coast Bessemer ig-iron manufacturers, at 
least, were not anxious for high silicon pig. 

Sir Bernhard Samuelson said that with iron- 
stone and coke of the same quality the output of 
one of his furnaces, when increased from 750 to 
over 1000 tons, tended to reduce the percentage of 
silicon in the pig by 30 per cent. ; that is to say, 
when heating with a slack last, the percentage was 
3}, and when the output was increased by 20 per 
cent., the proportion of silica was reduced to about 

2 per cent. Whether the result was the same in 








the case of hematite, it would be difficult to 
ascertain on the Hast Coast. In answer to a 
question by the chairman, he said that the results 
got were when making the same number of pig. 

Mr. Greville Jones gave corroborative results. 
Using also Cleveland ironstone and running at 700 
tons per week the silica varied from 2 to 3 per 
cent., while when driving the furnace to give 1000 
tons the proportion of silica was brought below 
2 per cent. in some cases to 1? per cent. Answer- 
ing Mr. Harbord, Mr. Jones added that the quan- 
tity of sulphur was not increased. 

r. Paul wished to know from the author whether 
the reduction of the diameter of the hearth was 
entirely a question of silicon, and whether in 
making these changes there were any other 
reasons. He could not understand why there should 
be any uncertainty as to what steelmakers required 
in pig iron, and was surprised to hear that Siemens 
steelmakers required pig high in silicon. 

Mr. Sahlin, in replying to the discussion, said 
that he quite agreed with what had been said about 
the desirability of low silicon, but could not take 
back the statement that the majority of his cus- 
tomers demanded high silicon, because that was a 
fact. He hoped that one result of the discussion 
would bea distinct change in this direction. He did 
not approve of the term ‘‘ American furnace,” be- 
cause he thought that no such term was applicable. 
He thought that all conditions were the same in 
the results given, excepting the diameter of the 
hearth and the rate of the blast, and was en- 
tirely at one with Sir Bernhard Samuelson’s re- 
marks. Last week he had produced iron with 
1.3 of silicon, .026 per cent. of sulphur, with less 


rw 


o 


10. 
LA; 





Water rave 








than } per cent. manganese working blast at a high 
rate. 
A vote of thanks having been passed, the noxt 


paper on 


Properties oF Steet Castinas, 


was read by Professor J. C. Arnold, of the Uni- 
versity College of Sheffield. This paper recorded 
a continuation of the invaluable researches made by 
Professor Arnold in connection with the composition 
of metals which have had such an important bear- 
ing upon the knowledge of the properties of steel 
possessed by the manufacturer. The paper gave 
the first part of what Professor Arnold himself. terms 
‘* A Plan of Campaign ” regarding castings and forg- 
ings, and we intend to reproduce the paper shortly 
along with the many beautiful diagrams. A brief 
discussion followed the reading of the paper, and this 
discussion was naturally laudatory of the splendid 
work Professor Arnold had done. 

Mr. Hadfield said that it was quite true that in 
many cases the maker could not get the same uni- 
form tests out of cast as out of forged steel, but it 
was doubtful if the latter was always subjected to 
the same rigorous tests as the former, and in any 
case the castings usually succeeded in running the 
gauntlet of the inspector’s severe searchings. In 
proof of this he instanced the extended use of such 
material, mentioning particularly locomotive wheel 
centres, which were now almost entirely made of 
cast steel, and accepted as thoroughly reliable. In 
view of the extensive research work now being 
carried out. and particularly that in connection 
with the munificent gift of Mr. Carnegie, he 
thought that it should go forth from the Institute 
that in the case of all samples dealt with in such 
work a complete analysis should always be given, 
because that was a most important element which 
might make all the difference in understanding 
the result. The same remark applied to mechanical 
tests. 

Mr. Harbord thought that the annealing tempera- 
ture of 950 deg. Cent., adopted by the author was 
rather high ; the usual coger in works being 850 
deg. Cent., and particularly where the amount of 
carbon in the steel was high. 

Mr. Lloyd asked for information as to the method 
of annealing, and whether it was a case of heating 
and laying metal to cool in the open. Mr. Lange 
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suggested that in his further research work Pro- 
fessor Arnold should take cognisance of castings in 
which the carbon was low, say, 0.20 to 0.40 per cent. 
with varying proportions of silicon and manganese, 
because such a material probably included nearly 
three-fourths of that found in commercial steel 
castings. In examining micro-photographs he had 
found that in the case of overheated steel there 
was a certain laminated structure. Unless the 
steel had been badly burned the annealing of it, 
with a temperature running up to 1000 deg., and 
the subsequent gradual cooling of it in a cool part 
of the furnace, say, to 800 deg., and then the lay- 
ing of it out to cool, usually brought it back to a 
normal strength, while the structure ceased to have 
that trellis characteristic which it formerly had. 
The tensile limit was increased, but he had only 
carried out this work in an experimental stage, 
and could not say whether, in a large practice, the 
same would hold good. 

Professor Arnold replied briefly to this discus- 
sion, and promised a fuller explanation for the 
Proceedings. He said he fully agreed with Mr. 
Hadfield as to the excellent quality of steel 
castings, and was only dealing with the matter of 
the relative strength from the purely scientific 
awe of view. Asto the temperature of annealing, 

e remarked that it was easier to get and maintain 
a temperature of 950 deg. than to keep it uniform 
at 850 deg., while the results in the paper, he 
thought, would suggest the satisfactory nature of 
the temperature. As to the method of cooling in 
the question raised by Mr. Lloyd, he could only say 
that corroborative tests were made according to the 
ordinary works’ practice by one of the Sheffield 
firms, and with a temperature of 850 deg. the 
maximum stress was 22.24 tons with 14} per cent. 
elongation. After being heated for an hour up to 
850 deg., and maintained there for an hour, then 
allowed to cool in the air, the stress was increased 
to 26.76 tons per square in., but the elongation was 
reduced to 13.50 per cent. 


ConcLuDING PROCEEDINGS. 


The President announced that the other papers 
on the programme would be taken as read, and the 
members were invited to send written contributions 
regarding them to be included in the Proceedings. 
The papers thus dealt with were as follow : ‘* On the 
Physical Properties of Steel,” by Mr. J. A. Brinell, 
Fagersta, Sweden ; ‘‘ Iron and Steel from the Point 
of View of the ‘ Phase Doctrine,’ ” by Baron Jiiptner 
von Jonstorft, Donawitz, Austria ; ‘‘On the Heat 
of Formation of Oarbides and Silicides of Iron,” 
by Mr. E. D. Campbell, Michigan ; ‘‘On the New 
Bessemer Shop and Heating Pits at the Works of 
the Barrow Hematite Steel Company, Limited,” by 
Mr. J. M. While, Barrow-in-Furness; ‘‘On the 
Measurement of Young’s Modulus for Iron Rods by 
Tension and by Bending,” by Mr. H. E. Wimperis, 
B.A., Wh. Sc., Elswick Works, Newcastle-on- 
Tyne ; and ‘‘ Note on a Medal Struck in Steel, Pre- 
sented to the Institute by Mr. E. J. Ljungberg,” 
by the Secretary. 

The President proposed, and Sir Lowthian Bell 
seconded, a vote of thanks to the President, 
Council, and Secretary of the Institution of Civil 
Engineers, for the use of the hall, and the facilities 
placed at the disposal of the members of the Iron and 
Steel Institute. A similar complimentary vote to 
the President terminated what was distinctly a 
more interesting meeting than usual. The Institute 
then adjourned to meet in Glasgow, during the first 
week in September, in connection with the Inter- 
national Congress. 








STIRLING WATER-TUBE BOILER AT THE 
GLASGOW EXHIBITION. 

Tue illustration on page 632 shows clearly the 
amg design of the Stirling water-tube boiler now 

ing adopted largely in various central stations. 
The drawings reproduced are of two boilers in use 
at the Glasgow Exhibition for the generation of steam 
for driving the power plant, one of which is fitted with 
@ Vickar’s stoker, while in the other producer gas is 
used as made in a Duff gas producer constructed by 
Messrs. Masons, of Manchester. This boiler, it will 
be seen from the drawings reproduced, is fitted with 
short firebars for hand-firing, the gas combustion 
arrangement being behind the As to the general 
arrangement of tubes and steam and water drums, it 
may be stated that one of the important changes 
made since the boiler was first introduced into this 
of two water cylinders, 


country, is in the og | 
The 


instead of one. The advantage is obvious. 


feed enters the rear upper drum, and flows down to 


the rear lower drum, being subjected to the ee | 
heat of the gases at the end of their tortuous trave 
through the boiler. The feed water is thus heated 
sufficiently for any matter in suspension, and espe- 
cially scale, to be deposited in the water-drum, where 
there is a mud-discharge valve ; the upward circula- 
tion is not so great here as to carry forward this 
suspended matter to other parts, where the heat being 
greater, it would be more deleterious in its action. It 
is scarcely necessary to point out the natural flow of 
circulation; that and other important matters are 
dealt with in Professor Ewing’s report, which we 
append, but it will be seen that the short tubes con- 
necting, the two drums directly insure that, even 
should all the second battery of tubes from the front 
become upcomers, as is improbable, there will still be 
water supply from the rear water-drum. All the water- 
tubes are drowned, and the steam supply is taken, as 
shown, from the top of the central steam-drum. The 
water drums are suspended from the tubes, which 
admits of free expansion of the tubes, all resting on 
iron framework, independently of the brickwork. 

Professor Ewing indicates the general suitability of 
the form of tube. It may be remarked, in supplement 
to what he writes, that many of these boilers are used 
in the West Indian sugar plantations with megass 
fuel, and the spare tubes are all straight, a cast-iron 
sector block enabling any and all tubes to be 
curved, a common radius being adopted throughout. 
Another point of much interest has reference to the 
withdrawing of any tube in the boiler without dis- 
turbing the others. The external diameter of the 
tubes is 3} in., and the space between adjacent tubes is 
32 in., the tubes being at 7-in. centres at the drums. 
Again, in the battery of tubes the complete cross-row 
is omitted midway between the ends of each drum, 
and thus tubes at any point of the battery can 
be withdrawn from the drums in the usual way, 
and passed along diagonally between the remaining 
tubes and brought to the nearest combustion cham- 
ber. As to the facility with which this can be done, 
Mr. E. George Tidd, a Glasgow engineer, made a trial. 
The tube selected by him was the seventh from the 
front ; 29 minutes elapsed from the time of commenc- 
ing until the tube was outside the boiler, and in 12 
minutes more another tube was in place, and expanded, 
although three men only were available. The removal of 
the tiles forming baffles would occupy five minutes more. 

The drawings reproduced give all the dimensions of 
the boiler. The.drums are 10 ft. 84 in. long, and 
3 ft. in diameter, and there are 256 main tubes, 
there being four rows in the depth of each of the four 
batteries, with 16 to the width of the boiler, the total 
width between walls being 9 ft. 10 in. The system of 
bafiling by bricks is clearly shown, and the following 
Table may be interesting as showing the number of 
bricks used : ; 


Approximate Number of Bricks in Gas Fired Boiler. 


14,500 common bricks os .s 9 in. by 4} in. 
by 3 in. 
10,100 firebricks 9 in. by 4} in. 
by 3 in. 
1,100 glazed bricks (including bull-nosed) .. 
»» _ arched on end oe 11 ft. rad. 
80 common bricks, arched on side .. - 2 ws 
520 firebricks, arched on side. . oe ” 
300 9 o end.. 2 ft. 6 in. rad 
525 ” ” ” » 0 ” 
800 ” ” ” 2 ” 0 ” 
150 ” ” ” ? 0 » 
540 firebrick tiles 1 ft. by 6 ia. 
by 24 in. 
10 re 2 ft. by 1 ft. 
by 3 in. 
10 a 1 ft. 6in. by 
1 ft. 3 in, 
10 _ 1 ft. 3 in. by 
1 ft. 24 in. 


10 firebrick wedges .. as ot i 

Nore.—The above quantities do not include for chimney base 
and lining, back flue and gas flue in front of gas valve. 

The grate area of each boiler is 55} square 
feet and the heating surface 3250 square feet, 
equal to 800 indicated horse-power. The working 

ressure is 250 lb. and the test pressure 375 lb. 

t will be noted that the construction is essen- 
tially a boilermaker’s job, with expanded tubes and 
internal pressure manhole doors on the drums. Ever 

tube disengages the steam produced by itself wit 

independent passage to the steam drum. It may be 
added here that the company have got the contract 
for the boilers for the Sheffield Electric Tramway 
station, and here the boilers will be worked under 
Howden’s system of draught. Professor A. B. W. 
Kennedy, in recommending the acceptance of Stirling 
boilers for the Ganberwall station of the London 
County Council, stated that the results at the Edin- 
burgh lighting station were thoroughly satisfactory. 

e same company have introduced several types of 
tube cleaners which are illustrated on page 633. Figs. 
4 to 6 show a dished scraper for roughing out scale, 
Figs. 7 and 8 a milled washer for scale, and 
Figs. 9 and 10 a tube cleaner as used for ordinary 
deposit. These cleaners, whose form is clearly shown 
in the engravings, are worked by chain attachment 





operated usually from the shaft of an improvised 
windlass placed in the drum, and driven by hand from 





outside. An electric motor is sometimes used. For 
hard scale, lime sulphates, &c., a turbine scraper is 
provided, and is shown in section by Fig. 11, and 
in perspective by the engraving (Fig, 12). The tur- 
bine scraper is connected to a flexible tube, and re- 
ceives its water power from the feed pumps at about 
80 lb. pressure. This rotates the turbine, and the 
arms with the milled washers fly out owing to the 
centrifugal force, with the result that the scale is 
chipped off. 

his tarbine works better on the Stirling Company’s 
vertical tubes than on boilers with horizontal tubes ; 
its weight feeds it with a traversing motion, and the 
scale falls freely down and does not jam or choke on 
the bottom as with horizontal tubes. A Hooke’s joint 
will be observed on the turbine to enable it to take 
slight bends on tubes. The company have bored out 
tubes 14 ft. long, 3 in. diameter, and scaled up that 
there was only | in. free hole. This was bored out in 
twenty minutes, 

The following report on trials of a Stirling boiler is 
by Professor Ewing, F.R.S., M. Inst. C.E.: 

At the request of the Stirling Boiler Company I have 
made trials of one of the five Stirling boilers recently 
erected at the West Brompton Station of the Brompton 
and Kensington Electric Supply Company. The boiler 
tested was guaranteed to evaporate Ib. per hour 
with a flue temperature nob exceeding 600 deg. Fahr. 
During the t a much larger evaporation was given, 
with a much lower flue temperature. In this boiler the 
heating surface is supplied almost wholly by water tubes, 
with an external diameter of 3} in. he main tubes 
connect three steam drums above with two water drums 
below. At the back end the direction in which the tubes 
stand is substantially vertical. At the front end they 
slope over the fire at an inclination of about two (vertical) 
to one (horizontal) with the effect of providing a lofty 
combustion chamber. The main tubes are grouped, in 
this instance, in three banks, with firebrick battles 
between, which cause the hot gases to take a zigzag 
course along and between the tubes. In addition to the 
main tubes there are short cross-tubes, lying more or less 
horizontally, which connect the three steam drums with 
one another, and the two water drums with one another. 
Above the middle steam drum is a dome with an anti- 
oC Nad ipe through which steam is taken from the 

iler. This drum stands rather higher than the other 
two, and about three-quarters of its height is steam space. 
In the other two steam drums rather more than half the 
height is steam space. The three steam drums are each 
3 ft. in diameter and 12 ft. long. The two water drums 
are 24 ft. in diameter and 12 ft. long. The water space 
is such that an inch in the gauge glass corresponds to 
500 lb. of water. The feed is delivered to the backmost 
steam drum. The total number of main tubes is 198; 
each of the three banks has four rows extending across 
the width of the boiler, the rows containing 16 or 17 tubes 
alternately. The tubes supply in all a heating surface of 
1980 square feet. The tubes are straight throughout the 
greater part of their length, but curve with easy bends 
towards each end to enable them to enter the drums per- 

ndicularly. The ends are expanded into the drums. 
There are no brickwork supports under the lower drums. 
The upper drums are carried on agirder platform between 
the two side walls and the lower drums hang from them 
by the tubes. The ends of the drums are dished and 
there are no stays. The whole structure of the boiler is 
well adapted to escape racking through change of tem- 
perature. Each boiler has two fires. The grates are 5 ft. 
deep and 4 ft. 34 in. wide, giving a total grate area of 
43 square feet. The boiler tested was one of a pair which, 
with their brickwork, stand 18 ft. high, 25 ft. wide acrcss 
the pair, and 17 ft..from front to back. _ 

Coal supplied as ‘‘Nixon’s navigation” was used 
throughout the trials, and was weighed out in 13 of 
3 cwt. at a time. The feed-water was measured by pass- 
ing ib through a pair of uated tanks, working in each 
case between fixed marks on the gauge glasses of the 
tanks, and the volume of the tanks between the marks 
was separately determined by weighing. The pressure 
gauge on the boiler was checked against a standard gauge 
and found to be correct. The flue temperature was de- 
termined by a mercurial thermometer arranged for this 
purpose with nitrogen above the mercury. To determine 
the dryness of the steam, the combination of a separator 
and ‘‘throttling calorimeter” was used. The separator 
was fitted in the main steam pipe, close to the boiler, £0 
that all the steam passed through it, and the calori- 
meter took steam from the pipe immediately past the 
separator. This combination affords, in my opinion, the 
most satisfactory test of Hg oy that can be applied. 
Any water coming over asa fine mist, and oS in 
suspension after passing the separator, will show itself in 
the a vo water coming over in other forms 
will be collected in separator. 

In the calorimeter, steam was throttled and superheated 
by escaping through a small hole in a non-conducting 
plate, into a anal chamber at atmospheric pressure, 
where its temperature was taken. The readings of the 
calorimeter were interpreted by comparing the tempera- 
tures observed during the trial with those shown by 
the same apparatus under conditions such that dry steam 
of the same pressure was supplied. The result may at 
once be pre here. It was found, throughout the trials, 
that the steam which had passed the separator was indis- 
tinguishable from perfectly dry steam. The water col- 
lected in the separator—a very small amount, as will 
appear from the figures given below—represents all the 
water present in steam. ‘ 

trial was made, 


On tember 14, 1900, a prelimi 
using fond-weher which had ne heated by exhaust steam. 
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ing to a defect in the arrangement for passing this 
ios ted through the measuring tanks, the trial was dis- 
continued after a short time during which one. boiler had 
been steaming at the rate of 11,000 1b. per hour. — 
ments were then made for supplying cold water to the 
measuring tanks, and in the subsequent trials the feed 

as cold. 

“The final trials were carried out on September 18. In 
the first and principal trial of that date (Trial A), natural 
draught was used, and the trial was continued for five 
hours to give good data in regard to coal consumption. 
This was followed by a short trial under forced draught 
(Trial B), which was carried out mainly for the purpose of 
finding the greatest amount of evaporation which could be 
effected under that condition, : 

Trial A (Natural Draught).—In this trial the draught 
was due to the chimney only, except for a few minutes 
at the beginning when the fires were green. A water- 
gauge testing the vacuum in the flues read ,; in. through- 
out the trial. The boiler had been under steam for an 
hour or two before the trial began. Before the com- 
mencement —_ enough fire was left on the hearth to 
secure the kindling of the first charge of coal, which was 

ub on at 10.55 a.m., when the trial began. As the end 
of the trial approached the fires were allowed to burn 
down to a state which was, as nearly as could be judged, 
the same as before the commencement. Both at the 
beginning and end the quantity of fire on the hearth was 
so small that it could nob give rise to any serious error in 
the measurement of the total consumption of coal during 
five hours. The boiler was loaded partly by running the 
engine which took the day load of the station, and partly 
by running other — light, but with their dynamos 
excited. A graphic log is appended, showing the supply 
of feed water and of coal during the trial ; also the boiler 
pressure, the temperature of the flue, and the tempera- 
ture of the feed. The pressure ranged for the most part 
between 155 lb. and 160 lb. per square inch ; its mean, 
taking the trial as a whole, was 155 lb. The flue tem- 

rature varied irregularly between 400 ~- and 500 deg. 
Fah. ; its mean value was 455 deg. Fahr. The temperature 
of the feed rose | gg ad from 72 deg. Fahr. at the 
beginning, to 76 deg. Fahr. at the end of the trial. The 
final readings of the feed are corrected for a small differ- 
ence of initial and final levels in_the boiler gauge glass. 
The trial ended at 3.51 p.m., its duration being 4 hours 
56 minutes, or 4.93 hours. ; 

During this time the total feed, corrected for difference 
of level in the gauge glass, was 39,560 1b. Of this 39 lb. 
were collected in the separator, leaving 39,520 lb. as the 

uantity evaporated. The mean rate of evaporation was 


therefore 
be = 8020 1b. per hour. 


An examination of the log shows that the rate during the 

first half of the trial was about 9000 lb. per hour: after 

this the load was somewhat reduced. It was evident, 

however, that the boiler could take a higher load easily, 

without forcing the draught. 

The total weight of coal put on the fires during the 

trial was 4704 lb , giving a mean rate of combustion of 
4704 . 
---~ = 954 1b. per hour. 
493 isis 


The number of pounds of steam evaporated per pound of 
coal was 
39,520 
—i——m == §,41 Ib. f coal. 
aoa per pound of coa. 


The proportion of water collected in the separator was 


Ow say tS 
39,520° 1000 

Readings of the calorimeter were taken periodically, 
and gave no evidence of wetness in the steam after it 
had passed the separator. During the trial the fires were 
rept for the most part rather thick and the furnace doors 
had to be slightly open to avoid smoke. At the end of 
the trial the fires were cleared and a trial was then made 
pa aed forced draught, the same procedure being followed 
as before. 

Trial B (Forced Draught).—Although this trial was 
continued for a short time only, namely, from 3.55 p.m. 
to 5.12 p.m., or 1,283 hours, I consider that its results as 
regards coal consumption may be accepted as fairly accu- 
rate, and as certainly not too favourable, for there was 
more coal on the fires at the end than at the beginning. 
The draught was forced by Meldrum’s blowers, giving an 
air pressure in the ashpit equal to 0.25 in. of water on the 
water-gauge. The chimney gauge showed a vacuum of 
0.5 in., so that the draught was due in all to a pressure 
of 0.75 in. of water. 

Under these conditions the boiler evaporated 15,860 Ib. 


in 1,283 hours, or 


15,860 _ 
L083 = 12,360 lb. per hour. 
The coal put on the fire was 1890 1b , or 1890 — 1472 Ib. 


1.283 
per hour, 


The number of 
Poca pa t of pounds of steam evaporated per pound 
15,860 
1890 
zee pressure was the same as before (155 lb. in the 
4s The temperature of the flue was for the most 
nr under 600 deg. Fahr., but rose towards the end of 
run, when the fires were thin, to 675 deg. Fahr. The 
T deg. Fale. of the feed ranged from 76 deg. Fahr. to 
The separator collected 10 Ib., or, say, 2:0 Of the steam 


= 8.40 Ib. per pound of coal. 





evaporated. No wetness could be detected in the steam 
after passing the separator as tested by the throttling 
calorimeter. 

Comparing the two trials, it will be seen that the 
evaporation per pound of coal was practically the same in 
both, notwithstanding the higher pressure of the flue 
gases in trial B. This suggests that thesupply of air in 
trial A was rather liberal, and that a somewhat higher 
result, as 8 evaporative efficiency, might have been 
got by keeping a thinner fire and admitting less air above 
the fire. 

‘ - general results of the two trials are tabulated as 
ollow : 


Trial A. ‘Trial B. 
Duration of trial.. ee .. 4.93 hours 1.283 hours 
Water evaporated : Total . 89,5201b. 15,860 Ib. 
7" - Per hour.. 8,020 ,, 12,360,, 
Coal: Total Br ie 4,704 ,, 1,890 ,, 
»  Perhour .. as ee ee 954 ,, 1,472 ,, 
Coal per hour per square foot of grate 22.2 ,, 34.3 ,, 
Water evaporated per pound of coal 8.41 ,, 8. - 
Pressure in boiler, by gauge.. 155 Ib. 155 Ib. 
per eq. io. r sq. in. 
Temperature of feed .. . Tadeg. F. 76} deg. F. 
” » flue... oe 455 690 _ ,, 
Water collected in separator .. .- 89lb. 10 Ib. 
Proportion of water collected i 
separator ae a + os Yeoo ress 
Draught gauge, inches of water .. 0.4 0.75 
Equivalent evaporation from and at 
212 deg. Fahr., per hour .. -. 9560 Ib. 14,710 Ib. 
Equivalent evaporation from and at 
212 deg. Fahr., per pound of coal . 10.03 1b. 10 0 Ib. 
Equivalent evaporation from and at 
212 deg. Fahr., per hour, per squar 
foot of heating surface ae Ps 4.8 7.4 


From these figures it will be seen that the boiler has 
greatly exceeded the performance required of it by 


guarantee, in respect both of evaporation and of fiue | P' 


temperature. The final trial shows that it stands forcing 
exceedingly well, giving a very high evaporation with 
dry steam and with a good thermal efficiency. The 
action of the boiler was satisfactory in every way. 

Attention may specially be called to the fact that the 
boiler was not forced ; 11 1b. of water may be evapo- 
rated under central station conditions. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 24th ult., the steel-screw cargo 
steamer Sleipner, built by the Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway, to the order of 
Messrs. Joh. E. von der Ohe and Lund, Bergen, went for 
her trial trip, and, after compasses had been adjusted, 
proceeded to the measured mile, where a series of trials 
was run, and a main speed of 104 knots attained. The 
Sleipner is of the following dimensions: Length between 
perpendiculars, 244 ft. ; breadth, 36 ft.; depth moulded, 
19 ft., and has a deadweight carrying capacity of 2200 tons. 
The engines, which have also been constructed by the 
Laxevaags Company, are of the triple-expinsion type, 
having cylinders 174 in. by 29 in. by 48 in. in diameter, 
by 33-in. stroke. The boiler is 15 ft. 6in. in diameter 
7 10 = 6 in, long, designed for a working pressure 
of 175 lb. 


On Thursday, the 2nd inst., the s.s. Jessie proceeded 
up the Clyde from Ayr to the measured mile at Skelmorlie 
for her trial trip. The Jessie is a screw steamer of the 
raised quarter-deck type, constructed in accordance with 
the most recent ideas for the varying requirements of 
the coasting trade. She has been built by Messrs. S. 
McKnight and Co, Limited, of Ayr, to the order of the 
well-known shipowner Mr. William Rowland, of Liver- 
er The registered dimensions of the vessel are 147 ft. 

yy 24.15 fb. by 10.3 ft. and she is capable of carrying about 
420 tons of cargo. She has a large hold absolutely free 
from obstruction, and consequently a large ratio of cubic 
feet per ton of deadweight capacity. On the measured 
mile four runs were taken, when a mean speed of 10.92 
knots was attained, the highest speed being 11.54 knots. 
The machinery has been supplied by Messrs. an 
Duncan, engineers, of Govan, who also supplied the ma- 
chinery for the previous vessels built by Messrs. McKnight 
for the same owner. It consists of a set of compound 
surface-condensing engines, having cylinders 18 in. and 
40 in. in diameter, by 27 in. stroke, supplied with steam 
at a high pressure from a large horizontal marine return- 
tube boiler. 








Messrs. Ropner and Son, Stockton-on-Tees, launched 
on Friday, the 3rd inst., a steel screw steamer of the fol- 
lowing dimensions, viz.: Length over all, 352 ft. ; breadth, 
48 ft.; depth, 28 fb. 4 in. he vessel has been design 
to carry a deadweight of about 6550 tons on Lloyd’s 
summer freeboard. She will be fitted with i een. gee 
sion engines by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, having cylinders 26in., 42}in., and 
694 in. by 45 in. stroke, with two rom a pst boilers 
16 ft.6 in. by 11 ft. The vessel has been bnilt to the order 
of Mr. R. B. Chellew, of Truro, and was named Penlee. 





Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched on Friday, the 3rd inst., a steel screw steamer 
of the agp en | imensions, viz., 332 ft. by 46 ft. by 
23 ft. 9in. depth moulded. The engines have been con- 
structed by Messrs. Blair and Co., Limited, Stockton, 
the cylinders being 234 in., 39 in., and 64 in. in diameter 
by 42 in. stroke, with two large boilers working at 160 lb. 

ressure. The vessel has been built to the order of 

r. Nicolas Couppa, of Marseilles, for whom Messrs. 
Craig, Taylor, po Co. built the steamer Sophia Couppa 
some years ago, 


On Saturday, the 4th inst, the s.s. Dagny was taken 


to sea for her trial trip. She is a fine steel-screw steamer, 
232 ft. in length, 34 ft. in breadth, and 18 ft. 10 in. deep. 
She has been built by Messrs. William Gray and Co., 
Limited, to the order of Mr. Martin Carl, of Copen . 
Her engines are of the triple-ex ion type, supplied 
from the Central Marine Engine Works of = builders, 
and have cylinders 18 in., gy homey and 474 in, in diameter, 
by 33 in. piston stroke; there is a large steel boiler 
working at a pressure of 160 1b. per square inch. The 
trial was a successful one, the average speed being 
94 knots, with the ship loaded. The vessel afterwards 
continued on her voyage to Copenhagen. 


On Monday, the 6th inst., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a handsomely-modelled mail po - 
senger steamer, built to the order of Messrs. Elder, 
Dempster, and Co., of Liverpool, for the African Steam- 
ship Company, of London, and intended to run between 
this country and the West Coast of Africa. The dimen- 
sions of the vessel are 364 ft. by 44 ft. by 26ft. The 
propelling machinery is of the latest triple-expansion 
type, by Messrs. Richardsons, Westgarth, and Co., 

imited, of Hartlepool, and the cylinders are 27 in., 
43 in., and 72 in. in diameter respectively, with a stroke 
of 48 in., which will drive the vessel a speed over 13 knots 
at sea. On leaving the ways the vessel was named Nigeria 
by Mrs. Adamson, 





On Monday, the 6th inst., Messrs. R. and W. Hawthorn, 
Leslie, and Co., Limited, launched from their shipbuilding 
yard at Hebburn.on-Tyne the s.s. Kingstonian, which they 
are constructing for Messrs. Frederick Leyland and Co., 
Limited, of Liverpool, for their American trade. Her 
rincipal dimensions are: Length, 467 ft. 3 breadth, 
53 ft. 9 in.; depth, 42 ft. 7in. The Kingstonian carries 
a deadweight of about 9600 tons, and has in her upper 
works—where they are completely sheltered from the 
weather—stalls for about 700 live cattle; under the upper 
bridge special stalls will be fitted for horses, with the 
necessary accommodation for their attendants. The 
machinery of the Kingstonian, which has been constructed 
by Messrs. R. and W. Hawthorn, Leslie, and Co.’s 

farine Engine Works, at St. Peter’s, consists of a set of 
triple-expansion engines working at a pressure of 200 Ib. 
per square inch, and capable of maintaining 4500 horse- 
power at sea. — The sizes of the cylinders are 31 in., 52in., 
and 86 in. in diameter by 60 in. stroke. Steam is supplied 
by four large boilers, two of them being double-ended and 
two ———— The boilers are fitted with Henderson’s 
patent fire bars, 


On Monday, the 6th inst, Messrs. R. Crag and Sons 
launched from their Tees Dockyard, Middlesbrough, a 
fine steel cargo steamer 361 ft. 6 in. long, 46 ft. 6 in. 
beam, and 29 ft. 9 in. deep. The machinery will be fitted 
by Messrs, Blair and Co., Limited, Stockton-on-Tees, 
having cylinders 26 in., 424 in., and 69} in. in diameter 
respectively by 45 in. stroke, steam being supplied by 
two large single-ended boilers working at a pressure of 
180 lb. to the square inch. The vessel has been designed 
to afford a large cubic capacity, and is expected to lift 
about 6300 to 6500 tons deadweight on a moderate 
draught. She is being built to the order of Messrs. 
Andrew Low, Son, and Co., of London, and was named 
Corn Exchange, the christening ceremony being con- 
ducted by the Rev. 8. B. Dover. 





On Tuesday, the 7th inst., Messrs. Alexander Stephens 
and Sons, Limited, launched, from Linthouse Works, 
the s.s. Syria, the latest addition to the fleet of the 
P. and O. Company. Her dimensions are 450 ft. by 
52 ft. by 32 ft. 6 in., and she has been expressly fitted up 
for passenger and cargo service to India and Chins, The 
2 egg rooms are under and on top of the poop, 

ridge, and boat decks, and are exceptionally large and 
airy for comfortable travelling in the tropics. The vessel is 


d | also fitted upin the ’tween decks as a Government transport 


fortroops. The vessel has been superintended by Messrs. 
H. J. “re and J. Pettigrew, of the P. and O. Com- 
pany, and latterly by Captain W. H. Haughton, R.N.R., 
who is to take command of the ship. 


On Thursday, the 9th inst., the Flensburger Schiffsbau- 
Gesellschaft launched from their yard a fine steel-screw 
cargo and passenger steamer, named Laeisz, to the order 
of the Deutsche Australische Dampfschiffs-Gesellschaft, 
for their trade between Hamburg and Australia. Her 
principal dimensions are: Length, 403 ft. 8 in. ; breadth, 





ed | 47 ft. 8 in. ; depth, 32 ft.; and she has a deadweight 


capacity of about 6500 tons. The vessel will be fitted 

with engines capable of developing an indicated horse- 

ay of about 2500, by the engineering department of 
e firm. 


Previous to her departure for Glasgow, the s.s. Peleus 
proceeded down Belfast Lough for a preliminary cruise, 
and to undergo her speed trials. The Peleus haa been 
built and engined by Messrs. Workman, Clark, and Co. 
Limited, to the order of Mr. Alfred Holt, Liverpool, and 
is the tenth steamer that this firm have built for the 
same owner. The — dimensions are: Length 
452 ft.; breadth, 54 ft.; depth, 35 ft.3in. The vesse 
has been designed as a general cargo boat and to the 
Board of Trade requirements for a passenger certi- 
ficate. The Peleus is specially adapted for carrying the 
bulky aa ce of the China e, the main hatch 
pillars go been dispensed with and box girders sub- 
stituted, with the hatch coamings forming part of the 
same. The trials on the measured mile proved very 





satisfactory, an average of 14 knots being attained, 
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SIX-WHEEL COUPLED 


COMPOUND LOCOMOTIVE; SOUTH 


ITALIAN RAILWAYS. 














On the present and opposite pages, and on our two- 
page plate, we publish some illustrations of a new type 
of high-speed compound locomotive, built for service 
on the Southern Italian Railway system (Rete Adria- 
tica). As will be seen from the engravings, the engine 
possesses some veryremarkable features, the descrip- 
tion of which we shall postpone until we publish some 
further details. The weight of the locomotive empty 
is 57.5 tons, and 66.5 tons in running order ; it has six 
coupled wheels 76.4 in. in diameter, and a four-wheel 
truck (42.9in. wheels), under the foot-plate. There 
are four cylinders 14.96 in. and 22.45 in. in diameter, 
with 25.59 in. length of stroke ; the steam distribution 
is with Walschaert’s gear. As will be seen from Fig. 1, 
the form of tender is unusual, being a cylindrical 
tank for water only; the coal supply is carried in 
bunkers situated one on each side of the firebox. 








STAGE ALTERATIONS AT COVENT 
GARDEN THEATRE. 

As the 13th inst. was the opening day of the opera 
season at the Covent Garden Theatre, and as the 
theatre has recently undergone very extensive stage 
alterations, which possess many points of interest, we 

urpose giving some account of the work that has 
loos carried out during the last few months in con- 
nection with it. 

In a future issue we hope to enter more into 
the details of the work, which consisted of: (1) 
Structural alterations for audience; (2) structural 
alterations for the management ; (3) equipment of the 
stage. It is, however, with the latter that we shall 
chiefly concern ourselves ; for in it lay the chief diffi- 
culty of the undertaking, owing to the short space of 
time available, the existence of the ball season during 
most of the winter, and the presence of an enormous 
stock of scenery which it was impossible to move out 
of the house, except at a great cost. 

The alterations to the stage included the entire 
gutting from top to bottom, so that nothing of the 
old stage remains—from ‘‘ gridiron” to cellar—with 
the exception of two wood dy galleries. 

The alterations also comprised the unroofing of the 
stage, raising the structurs 20 ft., and re-roofing on 
modern lines. In addition to the above, a large 
amount of excavation work had to be done in order 
to form deep pits to take certain parts of the machi- 
nery ; a new “‘ gridiron” had to be constructed right 
across the stage, as well as two “‘ gridiron” galleries 
on either side of it, and an entirely new stage, includ- 
ing all the constructional parts, had to be provided, 
as well as a ‘‘ mezzanine ”’ floor, a fire-resisting curtain 
(the largest in London), the machinery for raising and 
lowering the scenery, and the electrical appliances for 
working bridges, traps, &c. Everything above the 
stage is worked on the Brandt patent counterweight 
system, and oe below the stage on the Sachs 
patent electrical bridge system. 

In Fig. 1, e 640, will be seen the former arrange- 
ments, by whieh the scenery is raised and lowered ; 
while the latter is shown in Fig. 2, on the same page, 








------- 2660 -- 


where three of the large electric bridges may bs seen in 
Various positions. These bridges run right across the 
stage front, and can be raised 9 ft. above the stage or 
lowered 8 ft. below. Details of them will be given later. 

The span of the roof over the stage is 90 ft., with 





a width of 70 ft. at a height of 90 ft., and a system of 
suspended scaffolding had to be employed while erect- 
ing it, as no vertical supports could be used on the 
span of 90 ft. 

The work was begun last September, when the 

















May 17, 1901.] 


ENGINEERING. 





637 








SIX-WHEEL COUPLED 


Fig. 5. 





are} 


88 BAB BAO Le 


mae AA Se 





“- 


Y 
































a, 
58 


; : ' 3 
i ; 
2 Lei | 
jpn | 
i \ 
' 
' 
' 
i it aa 
' Yy 
j 
! 
! NN | 
($926 BD : 


COMPOUND LOCOMOTIVE; SOUTH ITALIAN 


(For Notice, see opposite Page.) 


Fig 6 

















Coy 














scene store at the back of the stage was taken in hand. 
On January 4 the stage floor was opened and gutted. 
The new stage floor was closed on April 4, and the whole 
work — early this month. We are indebted 
to Mr. Edwin O. Sachs, who is the architect for the 
whole of the alterations at the theatre, for the draw- 
ings ” information he has kindly placed at our dis- 
posal, 

The general contractors were Messrs. Colls and Son. 
The ironwork contractors for everything above stage 
level were Messrs, Lindsay, Neal, and fo. Limited, 
while the constructional and mechanical work below 
stage level, including the ‘‘ bridges” and ‘‘ lifts,” was 
by Messrs. Drew, Bear, Perks, and Co. 

The electrical power plant for the under machinery 
was provided by the Thames Ironworks Shipbuilding 
Company, Limited, of Blackwall, and the whole of the 
elaborate counterweight mechanism above stage level 
was provided by Mr. F. Brandt, of Berlin. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8. 

Comparative quietude prevails in the iron industry 
throughout the country as a result of the enormous 
buying that has been kept up for months. Never 
be ore was £0 much material contracted for, not even 
during the speculative era of 1899, when prices were 
forced to abnormal limits, The mills are still booking 
new business, but of small proportions. The action 
of Mr. Morgan abroad has taken the public by sur- 
rise, and new developments are anxiously awaited. 

he possibility of a slight reaction in prices is made 
evident by the withholding of orders, and by offers 
from large consumers to take material at concessions. 
; nufacturers are too anxious to get rid of buyers 
or awhile to bother over these requests for conces- 
sions. If prices must come down later on, let them 
Bent is the sentiment. There is abundant room. 
> ides, the big corporations have not yet completed 

er work. Whether they will buy up the big in- 








dependent concerns remains to be seen, Every week 
makes the task more difficult, They are building 
defences about themselves in the shape of more ore 
beds, more capacity for manufacturing finished pro- 
ducts, and a greater control over all details of the 
great industry. There are no signs of weakness any- 
where, and pig iron stocks are 7 nothing. 
There will be no important new business until June. 
Besides having enough material, consumers want to 
see the outcome of the Wages Conference, for which 
both sides are apg The steel and iron workers, 
it is stated, will ask for a sharp advance, believing 
that the present is a propitious time. Mills are loaded 
up with contracts which they must fill. -The workers 
would as lief stop work for several weeks during the 
summer anyway. The steel rail interests are nearin 
the 2,500,000-ton limit of orders booked this year, oan 
still large requirements have not been presented for 
this year’s construction. Prices are 28 dols., and buyers 
may force prices to 30 dols, as they did from 26 dols. to 
28 dols. 

The only weak spot in the entire iron trade is in 
Alabama iron. No. 2 has sold at 11.25dols. The sheet 
and skelp iron mills are extremely busy. Oil develop- 
ments still maintain a demand for pipe that keeps 
prices at top notch. A 300-mile pipe line from Beau- 
mont, Texas, to New Orleans is projected. Oil de- 
velopments in many sections in the West promise to 
keep oil supply interests very busy. Locomotive 
builders are figuring this week on se eit heavy 
orders. Agricultural implement manufacturers placed 
contracts this week for delivery next winter and 
spring. 





Go.p.—The value of the gold imported into the United | has 


Kingdom in April showed some increase, having amounted 
for the month to 2,737,146/., as compared with 645,953/. 
in April, 1900, and 2,364,939/. in April, 1899. This 
was due to heavy deliveries of gold from India and 
Australasia, and also to some recovery in the move- 
ment of gold from British South Africa. In the four 
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months ending April 30 this year gold was imported to the 
value of 8,562,997/., as compa with 8,655,984/. in the 
corresponding period of 1900, and 9,387,851/. in the corre- 
a period of 1899. In these latter totals the de- 
liveries from the three principal gold-producing regions 
figured for the following amounts : 





— —_ 








Country. 1899. | 1900. | 1901. 

P £ £& £ 
British South Africa 5,892,374 79,846 | 176,206 
British India 2é 659,614 219,090 8,862,507 
Australasia .. : 


1,426,115 1,590,261 1,860,337 


It will be noticed that the ~ of gold from British 
South Africa are still a mere fraction of the amount 
atta‘ned two years since; but they may now be expected 
to improve, in view of the actual resumption of crushin 

operations in the Witwatersrand, and in view also o 
the gradual progress of gold production in Rhodesia, 
The movement of gold for the adjustment of trade 
balances has been comparatively restricted this year, 
the imports coming out thus: 





| 





Country. 1899. | 1900. | 1901. 
£ ead SSF Ts 
Germany 116,151 1,874,716 | 242,980 
France ee 465,355 526,022 | 720,652 
United States 6,516 2,577,586 | 10,806 
| 
The exports of gold from the United Kingdom in April 
were 551,313/,, as compared with 929,751/. in April, 1900, 


and 1,456,640/. in April, 1899. The aggregate exports in 
the first four months of this year were 3,497,119/., as com- 
pared with 4,515,241/. in the corresponding period of 1900 
and 8,457,317/. in the corresponding period of 1899. There 
s been some increase in the export of gold to France 
this year, but the movement of gold to British South 
Africa to —_ 30 was only 20,171/., as omen with 
890,0522. and 750,0337. The excess of our gold imports 


over our gold exports has been increasing of late, and it 
is likely to make still further progress now that gold- 
mining has been resumed in the Transvaal, 
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AUTOMATIC CHECK VALVE LUBRICATOR. 


Tue lubricator illustrated herewith has been speci- | 
ally designed for motor-car bearings and bearings | 
similarly subject to vibration and dust, and is for use | 
with solidified oil or grease, such as Stauffer’s lubricant. 
The reservoir contains a piston actuated by a spiral 
spring, and the threaded piston-rod B is screwed 
through the piston A and — below, so that the 
piston and piston-rod will move forward together 
until the point of the latter closes the exit in the 
shank C, and, like a valve, prevents all waste cau‘ed 
by vibration. 

To bring the lubricator into action 


again, it is only 
necessary to screw back the pleton-rot 


by means of 
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the knob on the top, ——e to the amount of grease 
it is desired to supply. The feed will then commence 
and continue until the rod again closes the exit. 

The reservoir is securely locked to the shank by 
means of a spring-ring catch, which engages with two 
grooves, one in the reservoir and one in the shank, 
these are opposite each other when the reservoir is 
screwed home. 

With this lubricator, which is manufactured by 
Messrs. Trier Brothers, of 1, Great George-street, 


Westminster, all waste is prevented. The supply is| 4) 


readily regulated, and the reservoir is securely locked 
and cannot shake loose. The lubricator is dust-proof. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
there were some 5000 tons of pig iron dealt in. Prices 
were easier, Scotch falling 14d. and Cleveland also 14d. 
er ton. In the afternoon other 5000 tons changed 
ands, and the finish was dul], Scotch being down 3d, 
r ton on the day, and Cleveland 24d. From 6000 to 
500 tons of Cleveland were also dealt in at 46s. 4d. and 
463. 3d. per ton three months. The settlement prices 
were: Scotch, 54s. 6d.; Cleveland, 46s. 44d.; hematite 
iron, 57s. 9d. per ton. Some 5000 tons of pig iron were 
dealt in on Friday forenoon ; and in the afternoon about 
7000 tons changed hands, and prices were the turn better. 
Scotch closed unchanged on the day, while Cleveland was 
4d. per ton down from the previous ~~ The settlement 
rices were: 54s, 3d., 463., and 57s. 9d. per ton. In the 
orenoon on Monday the market was exceedingly idle, 
only 1500 tons being dealt in. Scotch warrants improve 
2d. to 54s. 5d. cash per ton buyers, and Cleveland gained 
5}d. per ton at 46s. Fa. per ton cash buyers. Cumberland 
hematite iron, which was undealt in, was quoted 14d. upat 
57s. 104d. per ton buyers one month. In the afternoon deal- 
ing was again restricted to 1500 tons. Scotch warrants, to 
which business was confined, closed 3d. perton upon the day 
at 54s, 6d. per ton cash buyers. Atthe close of the market 
the settlement prices were: 54s. 6d., 46s. 6d., 578. 9d. per ton. 
On Tuesday forenoon a fair amount of business was done, 
some 6000 tons of pig iron being dealt in. Scotch was 
unchanged at 54s. 7d. per ton, but Cleveland fell 14d. per 
ton at 45s, 4d. per ton, both sellers. In the afternoon 
2500 tons changed hands, and prices closed very steady 
at round the forenoon’s level of prices; and the settlement 
rices were: 54s. 6d., 4s. 3d., 57s. 9d. per ton. At the 
orenoon meeting to-day only some 1500 tons were dealt in. 
The tone was very steady at yesterday’s prices, and Scotch 
lost 4d. per ton. About 7000 tons changed hands in the 
afternoon and the market kept steady. The settlement 
prices were: 54s. 6d., 463. 3d. and 57s. 74d. perton. The 
following are the quotations for No. 1 makers’ iron : Clyde, 
67s. per ton ; Gartsherrie, 67s. 6d.; Langloan and Calder, 
oe cere ices lec ee 
going being shipped at w ; Glengarn shippedat 
recone 66s.; Shotts, (shipped at Leith), 693, 6d. 
Carron (shipped at Grangemouth), 67s. ton. 
Here are the shipments of pig iron from all Scotch 
rts for the week ending last Saturday. To the 
Tnited States, 469 tons; to India, 120 tons; to 
Australia, 460 tons; to France, 150 tons; to Germany, 
395 tons; to Russia, 670 tons; to China and Japan, 250 
tons; to other countries smaller quantities; and 4234 
tons coastwise. The total amount shipped was 7480 tons, 
ainst 5628 tons in the corresponding week of last year. 
There is a decrease for this year amounting to rather over 








40,000 tons. The continued active demand for Middles- 
brough warrants is again the prominent feature of the 
market for the past week. Prices of warrants showed at 
one time a considerable advance; but transient causes, 
such as the American Stock Exchange panic, have since 
induced a flatter feeling. At the present prices Middles- 
brough warrants, from their relative cheapness, are still 
attractive, and as, with shipments at their present rates, 
further large stock reductions must take place this month, 
it seems safe to say that prices can hardly fall to any 
appreciable extent at present. American trade reports 
betray the nervousness incident on their Stock Exchange 
panic, but the statistics of the trade doing are of very satis- 
tory nature, and with the production of this country 
greatly in , stocks on hand yet show a decrease of 
about 30,000 tons for lasb month. From the Continent 
reports are no worse, and might even be said to show a 
slight improvement in one or two quarters. Home 
reports are certainly improving all over. 


Pig Iron from Cape Breton.—It is worthy of mention 
that Messrs. James Watson and Co, state that the arrival 
of a cargo of 3500 tons of Pig iron in Glasgow last week 
has raised some interest, as this is said to be the first of 
regular shipments. One or two tube works in the dis- 
trict are = fd the iron in question, and some of it has 
been stored in the meantime. It is rumoured that, in 
order to encourage this industy in Cape Breton, a very 
considerable bounty is being paid. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia last reported amount to 2416 tons, making a 
total to date this year of 52,499 tons—being a decrease 
of 1364 tons when compared with the ae wet | 
period of last year. The my are now improving, an 
there is an active demand for delivery from July for- 
ward. Last month’s shipments from Leith amounted to 
2964 tons, against 1092 tons in the month of April of last 
year. 


Finished Iron and Steel.—There has of late been a dis- 
tinct weakness in the local steel trade. Hopes were enter- 
tained that the men would strike, and that the works 
would have a rest, but these have not been realised, and 
the “‘ bears” are taking advantage, and depressing prices 
still further; makers, if they wish to keep their works 
open, have no option but to accept lower prices. In one 
instance a large works is practically laid idle rather than 
accept current prices. The trade is reported to be 
a little better than it has been of late. Some of 
the plate mills have been off for over a fortnight, 
owing, itis said, to the attempts of merchants to break 
prices. Sales of ship plates are understood to have taken 
place at 5/. 5s. net, but not by the makers. The latter were 
asking 5/. 15s. per ton, and this week business has been 
done at 5/. 16s. 3d. to 5/. 17s. 6d. per ton, less 5 per cent., 
and at the close of business on Monday 6/. per ton was 
e figure named by sellers. The standing mills will 
immediately be restarted. Marked bars of finished iron 
are still quoted at 6/. 17s. 6d. per ton, and at 62. 103. for 
common bars. Fair shipments to Canada have lately 
been made. There are decidedly better reports to hand 
from the metal trades in South Russia. 


Armour-Plate Manufacturers.—The commercial editor 
of one of the local daily papers says that manufacturers of 
———— continue to complain of the delay on the part 
of the Admiralty in placing new orders, and resent the con- 
tinuous statements on the part of departmental authorities 
that the delay in the completion of orders is due to any 
remissness on their part. He says that the difficulties to 
be contended with may be instanced by the fact that 
aren although orders may be given in what may 
seem to be a reasonable time, the moulds or patterns, 
without which it is a to complete a single ton 
of armour, are withheld until it is practically impossible 
to deliver within the stipulated time. 


The Royal Scottish Society of Arts.—A_ meeting of the 
Royal Scottish Society of Arts was held in Edinburgh 


qd | on Monday night. Professor W. [vison Macadam presided, 


and among others present was Lord Kingsburg. The prin- 
cipal business was a communication by Mr. E. Shrapnell 
Smith, Liverpool, on ‘“‘ The Transport of Passengers and 
Merchandise by Mechanical Vehicles: Past, Pre- 
sent, and Future.” With the aid of lantern slides, he 
traced the evolution of the motor car from 1771—when the 
first road vehicle which carried passengers was invented 
—tothe present time, dealing in turn with vehicles that 
used oil, then those that were driven by steam, and 
next those propelled by electricity. Subsequently he 
showed the origin and development of the motor cycle; 
and, lastly, that of the heavier vehicles, such as motor 
wagons and omnibuses. On the motion of the President, 
Mr. Smith was awarded a hearty vote of thanks for his 
lecture. The other communication made to the meeting 
was by Professor F. G. Baily regarding ‘‘ An Instrument 
for Measuring the Magnetic Properties of Iron and other 
Materials.” The paper was remitted to a committee, 
= the hearty thanks of the meeting awarded to the 
author. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Lord Kelvin and the Yorkshire eg, 3 Master of 
the Clothworkers’ Company, Lord Kelvin on Friday 
visited the Yorkshire College to confer with the Textile 
Industries and Dyeing Committee with reference to the 
Sar in connection with the equipment of the 
additional buildings to the dyeing houses and the new 
spinning department. The students of the college took 
advantage of the visit to present to Lord Kelvin an 
address. In his reply, Lord Kelvin said that the direct 
alliance between the dopartanente of theory and practice 


was illustrated there in an admirable and useful manner, 





and he hoped that all the students in the technical de. 
partments, both a and textile industries, would 
take full advantage of the abstract sciences that 
might be taught to them in a neighbouring part of the 
great college. They did not live simply for mechanics 
and application to engineering alone. There was a de- 
partment of literature, and that standing by theoretical 
science and practical application was a delightful and 
splendid combination. 


Parkgate Iron and Steel Company.—The report of this 
company states that for the first eight months of the 
year the whole of the works were in full operation, but 
owing to the great falling-off in the demand for both iron 
and steel, accompanied by very high rates of both fuel 
and labour, it was not possible to keep the works in full 
operation during the last four months of the financial 
year. Material reductions have been made in the 
price of fuel, and, to some extent, in labour, but 
there had not yet been any materially increased de- 
mand for the goods manufactured by the company. 
The gross profit for the year was 41,325/., and after 
deducting debenture interest and interim dividend, 
there remained a disposable balance of 40,1697. It is 
prop to dispose of this by paying a further dividend, 
making a total dividend of 1s. 6d. per share for the year, 
15,000/.; to allow for depreciation, 7000/.; additional 
amount written off to cover additions and improvements 
dog steel works, 9051/.; and balance carried forward, 


_ Earle’s Shipbuilding Company.—On Monday the official 
liquidator, who is at present in charge of the shipbuilding 
and engineering yard of the above company at Hull, 
received the permission of the Court to carry on work at 
tbe yard until November 30. 


Iron and Steel.—A rather more hopeful tone prevails in 
the local iron market, and the outlook is regarded as 
more encouraging. The opinion is spreading that 
bottom prices have been reached both for pig iron 
and finished material, and orders are being placed 
more freely. On the whole, however, works are but 
indifferently employed, and very few, if any, of the 
rolling mills and forges are making full time. Ries for 
iron have settled down as follows: West Coast hema- 
tites, 67s. 6d. to 68s. 6d. per ton ; East Coast ditto, 63s. 6d. 
to 64s. 6d. per ton; Lincolnshire No. 3 foundry, 483s. 
to 493. per ton; forge, 46s. to 47s. per ton; Derbyshire 
No. 3 foundry, 51s. to 52s. per ton; forge, 46s. per ton ; 
bars, 62. 153. to 7/. per ton; sheets, 8/. 123. 6d. to 
81. 17s. 6d. per ton. There is very little improvement to 
notice in the various branches of the steel trade, users 
continuing to buy merely to meet current requirements. 
The consumption of open-hearth steel in the large works 
is heavy, but in crucible steel, and especially in the best 
classes, there are complaints that business is very quict. 
Some of the leading railway companies have been placin 
fair orders for springs, axles, and other similar stores, an 
some makers are well off for work. In the moulding 
branches of both iron and steel there has been a slowing 
down for some months, and some firms have had to reduce 
the number of their men. 


South Yorkshire Coal Trade.—The coal trade of the 
district has not made any appreciable change since last 
week.. The demand for house qualities is now on the 
wane, and in some instances a reduction of 1s. per ton has 
been made in prices. This, however, is by no means general. 
Locally the land sales pits are experiencing a fair demand, 
but the ordera coming from distant markets are small. 
Best Silkstone coal is quoted at 143. 6d. to 15s. per ton, 
while secondary sorts make 12s, 6d. to 13s. per ton. 
Barnsley softs are — at 14s. per ton for best, with secon- 
dary quality at 13s. per ton. The steam coal trade re- 
mains quiet, but a better feeling is prevalent, The large 
Sheffield works are only taking a moderate tonnage, 
manufacturers still abstaining from buying for stock. 
The actual quantity of coal which is being sent to Hull 
and the other Humber ports is only small, but inquiries 
for coal for shipment are more numerous now than was 
the case a short time back. Prices in the open market 
range about 10s. per ton for steam qualities. Rates for 
all classes of small coal rule low, and the demand, espe- 
cially for slack, is very limited. Engine nuts make 7s. to 
7s. 6d. per ton; screened slack, 5s. to 5s. 6d. ; and pit 
slack, 33. to 3s. 6d. - ton at the pits. There has been 
no improvement in the sale of coke. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 4 
fairly large attendance on ’Change, and the market was 
cheerful. Inquiries were pretty numerous, and, in fact, 
buyers displayed more disposition to do business than 
did sellers,, and quotations were firm. Pig iron was 
said to be somewhat scarce, and as the demand was 
understood to be with difficulty met, even by drawing 
upon stocks, considerable confidence in the future was 
expressed. It was generally admitted that, in order to 
meet the large and growing uirements, the output 
would have to be increased o. 3 g.m.b. Cleveland 
pig iron was firm at 463. 3d. for prompt f.o.b. delivery, 
and a fair number of transactions were recorded at 
that figure. Several makers held out for 46s. 6d. 
for No. 3; but that was a price to which buyers 

merally were not prepared to go, though for some 
fcobds it had to be paid. No. 1 Cleveland pig was 
quoted 47s. 6d. to 48s. No. 4 foundry pig was very 
scarce, owing to the recent run on it for use north of the 
Tweed, a circumstance caused by its being compara- 
tively cheaper than Scotch iron. The gen quotation 
for foundry No. 4 was 44s. 6d. Grey forge was 44s. ; 
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mottled, 43s. 6d.; and white, 43s. 3d. East Coast 
hematite pig was in request, and quotations 
had a decided upward tendency. Sales were recorded 
at 563. 6d. for early delivery of Nos. 1, 2, and 3, 
whilst No. 1 was 57s. 6d. to 583.; and No. 4 ranged from 
5ls. 6d. to 52s. Spanish ore continued its upward move- 
ment, the further advance being mainly due to the higher 
freights. Up to 15s. 9d. ex-ship Tees was reali ab 
Rubio, and several dealers would not quote less, but there 
were buyers who reported that they had bought: at 
lbs. 6d. Freights B to Middlesbrough were fixed 
at 6s. 6d., and in some cases a better rate was obtained. 
To-day there was practically no alteration in the market, 


Manufactured Iron and Steel.—There is no quotable 
change in manufactured iron and steel prices, but the 
tendency is upwards. Inone or two departments there 
is more activity than for some time past, and inquiries 
for most descriptions are far more numerous than they 
have been. Common iron bars are 6/. 10s.; best bars, 
71. 103.3; iron ship-plates, 62. 103.; iron and steel ship- 
angles, 17s. 6d.; steel eo 61.; steel boiler 
plates, 8/. 103.; iron sheets, 8/.; steel sheets, 82. 10s.; 
galvanised corrugated iron sheets, 11/.; and vani 
corrugated steel sheets, 11/7. 10s.—all less the customary 
2} per cent. discount. Heavy sections of steel rails are 
very firm at 5/. 5s. net cash at works. 


Coal and Coke.—The coal trade is in a more settled 
state, and, on the whole, a good business is doing. There 
is a plentifal supply of bunker coal, and prices are rather 
easy, except where delivery is wanted during Whit week. 
Unscreened Durham bunkers range from 9s. 6d. to 10s. 
f.o.b. There is some scarcity of gas coal, and quotations 
arefirm. Best Durham qualities may be put at 10s. f.o.b. 
There is no new feature in manufacturing coal. The de- 
mand for household coal is falling away, and prices are 
weak. Coke is in excellent request, particularly for local 
consumption, and average blast-furnace qualities cannot 
very well be bought under 15s, delivered at Teeside works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market for large steam coal has shown 
less strength, the business done for prompt and early 
shipment showing some falling off; the b steam 
coal has made 18s. to 18s, 3d. per ton, while secondary 
qualities have brought 16s, 3d. to 17s. 3d. per ton. The 
house coal trade has shown little change ; No. 3 Rhondda 
large has brought 153. 6d. to 16s. 163. per ton. Foundry 
coke has been quiet at 17s. to 18s. per ton, and furnace 
ditto at 14s, 6d. to 15s. 6d. per ton. As regards iron ore, 
Rubio has brought 14s. to 14s. 6d. per ton, and Tafna 
153. to 15s. 6d. per ton. 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports in April were as follow: 
Cardiff—foreign, 1,039,198 tons ; coastwise, 178,947 tons. 
Newport—foreign, 178,171 tons; coastwise, 71,530 tons. 
Swansea—foreign, 127,220 tons; coastwise, 38,721 tons. 
Port Talbot—foreign, 15,888 tons ; coastwise, 13,568 tons. 
Llanelly—foreign, 14,286 tons ; coastwise, 4928 tons. The 
aggregate shipments for the month were pone, § 
Foreign, 1,374,733 tons; coastwise, 307,694 tons. e 
exports of iron and steel for the month were: Cardiff, 
2794 tons; Newport, 1275 tons; and Swansea, Port 
Talbot, and Llanelly, niJ; making a total of 4069 tons. 
The exports of coke were: Cardiff, 4623 tons; Newport, 
613 tons; Swansea, 1263 tons; Port Talbot, 1021 tons; 
and Llanelly, ni; making a total of 7520 tons, The 
exports of patent fuel were: Cardiff, 26,730 tons; 
Newport, 7564 tons; Swansea, 35,376 tons; Port 
Talbot, 5399 tons; and Lianelly, nil; making a total 
of 75,069 tons. The exports of coal from the five ports 
in the first four months of this year were: Cardiff, 
5,243,313 tons; Newport, 1,204,451 tons; Swansea, 
674.116 tons; Port Talbot, 130,341 tons; and Llanelly, 
71,562 tons ; makin ——a of 7,323,783 tons. The 
exports of iron and steel were: Cardiff, 10,223 tons; 
Newport, 9670 tons; Swansea, 262 tons; and Port 
Talbot and Llanelly, ni?; making an aggregate of 20,155 
tons. The exports of coke were: Cardiff, 24,785 tons ; 
Newport, 5095 tons; Swansea, 3272 tons; Port Talbot, 
3083 tons; and Llanelly, niJ; making an aggregate of 
36,235 tons. The exports of patent fuel were: Cardiff, 
119,165 tons ; Newport, 29,220 tons; Swansea, 129,209 
tons; Port Talbot, 551 tons; and Llanelly, ni; making 
an aggregate of 278,145 tons. 


Bristol Docks.—Tuesday saw the close of the financial 
year of the Bristol Docksestate. The latest returns pub- 
lished—viz., those for the fifty weeks to the middle of 
April, showed a reduction of 44,033 tons, and of 2800/. 
in the dues, as compared with the corresponding period 
of the preceding year. 


Swansea Harbour Bill.—A special meeting of the Swan- 
sea Harbour Town Council was held on Tuesday to 
formally confirm a resolution of the Council consenting to 
the insertion of provisions in the Swansea Harbour Bill, 
providing for payment of 50,0002. in lieu of bridge toll 
indemnity when the new dock is opened. The resolution 
was confirmed unanimously. 





CumBERLAND Docks.—Measrs. R. White and Sons, of 
haar have secured a contract for the extension of 
I arrington Pier, and work will be commenced at once. 

tis intended to outa concrete elbow in a north- 


2€c to carry 

Westerly direction about 175 ft., and the concrete will be 

The deepening and widening of the 
C Workington from low water mark to 
9 ite ite dock 

ite an ns. 

Both contracts will 
of Mr. J, Eden, 


made in blocks, 
dock channel at 
tes, has also been let to Messrs. 
ork is to be commenced forthwith. 
be carried out under the supervision 
C.E., Workington. 


MISCELLANEA. 


THE traffic receipts for the week ending May 5 on 
thirty-three of the eet lines of the United King- 
dom amounted to 1,845,799/., which was earned on 20,4252 
miles. For the corresponding week in ‘1900, the receipts 
of the same lines amounted to 1,844,056/., with 19, 
miles open. There was thus an increase of 1743/. in the 
receipts, and an increase of 5564 in the mileage. 


The German Antarctic Expedition’s new vessel, the 
Gauss, has been built ata private shipyard at Kiel, and is 
exclusively built for Polar py ome age Its length, in the 
water line, is about 151 ft. ; breadth, 38 ft. ; depth in 
water, 18 ft.; it is ri as a three-masted schooner, 
and the engine is calculated to give it a speed of 7 knots. 
The Gauss is built of wood, and is exceedingly strong, 
_ —w has been done to make it well fitted for 
its work. 


The executive of the British Fire Prevention Oom- 

mittee announce that the opening of their new testing 
station at Westbourne Lodge, Bayswater, which had to 
be postponed on account of the illness of their chairman, 
Mr. Edwin O. Sachs, will now take place on Wednesda 
afternoon, the 22nd inst., when testing operations wi 
be resumed, and the issue of the Committee’s reports, 
which have already reached an aggregate of sixty, will 
again be regularly proceeded with. 
_ The trade and navigation returns for April show 
imports amounting to 46,392,8927., an increase of 
3,711,0167., or 8.6 per cent., on the a 
of 1900, the exports amounting to 21,937,033/., a decrease 
of 658,114/., or 2.9 percent. The value of the iron and 
steel — was 2,102,558/., soviet 2,899,7457., a de- 
crease of 27.4 per cent.; and of the coal and coke exports 
2,432,748/., against 2,703,256/., an increase of 10 per 
cent. For four months ended April 30, imports amounted 
to 169,874,767/,, an increase of 8,625,561/., or 5.1 per cent.; 
exports to 94,765,499/., a decrease of 1,966,187/., or 2 per 
cent.; and re-exports to 22,584,675/., a decrease of 80,5487., 
or 0.3 per cent, 


The Board of Trade have recently confirmed the follow- 
ing Light Railway Orders: 1. Spen Valley Light Rail- 
way Order, 1901, authorising the construction of light 
railways from Ravensthorpe to Cleckheaton, in the West 
Riding of the County of York. 2. Spen Valley Light 
Railway (Extensions) Order, 1901, authorising the con- 
struction of light railways in the borough of Dewsbury, 
the urban districts of Cleckheaton, Liversedge, Heck- 
mondwike, Gomersal, Birkenshaw, Hunsworth, and 
Thornhill, and (under certain conditions) in the City of 
Bradford and the Borough of Batley, in the West Riding 
of the County of York. 3. Nuneaton and District Light 
Railway Order, 1901, authorising the construction of a 
light railway in the County of Warwick, in the urban 
district of Nuneaton and Chilvers Coton and the rural 
district of Atherstone. 


The Select Committee of the House of Commons 
appointed to consider the Mond Gas Bill, which is to 
authorise the supply of the gas throughout an area of 
135 square miles in Staffordshire, have passed the 
preamble, subject to the following conditions: ‘‘ The Com- 
mittee consider that in addition to those points which 
have been promised by counsel for the promoters (1) 
any new development of gas 8 oe mpapes by the Bill must 
be certified by the Board of Trade ; and (2) the shares to 
be allotted to Dr. Mond, the patentee, to rank as follows : 
40,0002. to rank for dividend with the other shares, and 
35,0007. to rank for dividend after the holders of the 
other shares had received 5 per cent. per annum dividend.” 
The Bill was strenuously ee | certain of the local 
authorities in the district affected. Such opposition has 
now to met by every scheme for developing and 
improving the manufacturing resources of the country, 
as well as in every attempt at improving transport 
facilities; and in many cases has as its basis what is 
practically ‘‘ blackmail,” whilst in others we fear that the 
opportunity of a holiday in town, and extra fees, are not 
without influence on the advice to ope tendered to 
their boards by town clerks and borough surveyors. 


The following Table, taken from the Pall Mall Gazette, 
shows well the effect of an increasing wages bill and the 
high price of fuel on the railways of the United King- 
dom. It isevident that the companies, if they are to pay 
dividends at all, will soon be obliged to decrease the cost 
of their labour by a more general adoption of mechanism, 


month 


which will permit of a reduction in the number of their 
employés. The table shows the ratio of working expenses 
to receipts at every five years from 1860 : : 
ae Ratio of 
. Expenditure, 

1860 47 per cent. 

1865 48s, 

1870 48° ,, 

1875 54 yy 

1880 | ae 

1885 63 sy 

1890 Seb sce = 54 ” 

1895 ant as il e: 56 ” 

1900 (estimate) ... a : ee 


In carrying out the reforms needed it is to be hoped that 
the companies will meet with more encouragement from 
the Board of Trade than they have been accustomed to 
receive in the past, 

The report of the Royal Commission cn the Paris Exhi- 
bition has now issued. The Commissioners draw 
attention to the disadvantage under which British exhi- 
bitors labour as compared with their Continental riv 
The latter, the report states, receive t assistance 
from their Governments, who regard these exhibitions 





as ‘‘a valuable means of promoting their commercial inte- 


rests. They spend large sums of money, and assist and 
encourage their manufactures in such a way that they 
are able to select the best examples in every depart- 
ment of industry, and to present them in the most attrac- 
tiveform. We, on the other hand, have to rely exclusively 
on the voluntary efforts of our manufacturers, and our 
exhibitors have to bear the whole of the expenses which 
participation in an exhibition involves. We are inclined 
to doubt whether British industry as a whole derives any 
benefit from exhibitions in which British exhibitors enter 
at such a manifest disadvantage. Our system has remained 
unchanged for half a century, but the conditions are no 
longer the same, When bitions had the charm of 
novelty the great manufacturers took a pride in showing 
their best productions tothe world. There was compara- 
tively little competition, and they had nothing to fear 
from the rivalry of foreign countries. Now, exhibitions 
have become so common that manufacturers no longer 
take same interest Bahicre and _ as . they 
see a distinct prospect of advantage to be gained by doing 
so. At the same time, foreign industries have made 
gigantic strides, and in many of manufacture 

ve become formidable rivals to our own in the markets 
of the world. The industrial interests of the country as 
a whole gain nothing from an exhibition unless they are 
represented upon equal terms with foreign industries. 
There is no apparent advantage in showing the inferior 
British productions side by side with the best productions 
of foreign countries. Yet this is to a large extent the 
effect of the system which has hitherto prevailed. We 
are of opinion that the voluntary system can no longer 
be relied upon to secure an adequate representation of 
British industry, and that in any future international 
exhibition in which it may be decided to take part it 
will be necessary to have recourse to the principle of 
selection, which has been largely adopted by foreign 
Powers. This Laney od which involves the payment of 
some of the expenses hitherto borne by exhibitors, would 
necessitate larger grants than it has been customary to 

ive; but we think that, unless some aj ximation can 

made to the expenditure of foreign Powers, no 

purpose would be served by entering into further compe- 
tition with them.” 





120-Ton Derrick CRANE AT SUNDERLAND: ADDEN- 
puM.—In our description of this crane, illustrated on 
page 599 of our Jast issue, we omitted to give particulars 
of the wire ropes used. These, which were supplied by 
Messrs. D. N. and G. Haggie, of Sunderland, are all 7 in. 
in circumference. They are made of galvanised steel 
wire, each rope containing 222 wires, and having a breaking 
strain of 162 tons. The luffing rope is 770 ft. long, the 
light lift rope 420 ft. long, and the heavy lift rope 1120 fo., 
the total weight of the three being 7? tons. ‘Lhe crane, 
we may add, is similar in general design to one erected 
some years ago at Belfast by the late firm of Messrs. 
James Taylor and Co., of Birkenhead. 


Ovr Coat Exports.—The easing off of coal prices 
during the last few weeks has at once had the effect of 
increasing the foreign demand for British combustible. 
The exports of coal—the expression ‘‘coal” includin 
also coke, cinders, and patent-fuel—from the Unit 
Kingdom in April were 3,652,923 tons, as compared with 


3,448,517 tons in April, 1900, and 3,455,106 tons in Apri 











1899. The exports to Germany, France, and Italy, wi 
be seen to have all increased in April : 
Country. 1899, | 1900. | 1901. 
tons tons | tons 
Germany... ° 438,328 552,576 638,631 
France’ .. .. .| 652,676 | 651,591 | 698,029 
Italy . | 638,528 ,693 


874,058 439, 





The aggregate shipments for the first four months of this 
year were 12,972,974 tons, as compared with 13,723,262 
tons in the corresponding period of 1900, and 13,146,705 
tons in the ye ge — of 1899. The deliveries 
to Germany, France, and Italy figured in these total ag 











follow : 
Country. | 1899, 1900. | 1901, 
Ss : et tons tons tons 
Germany 1,323,802 1,654,046 1,546,152 
France 2,333,515 | 2,851,652 | 92,722,789 
Italy 2,027,026 1,736,910 1,797,420 








Our coal on have decreased this year to Russia, 
Sweden and Norway, Holland, Portugal, Turkey, Egypt, 
British India, and one or two other quarters; but they 
have increased to Denmark, Spain, and Brazil. There 
was more doing in bunker coal in April, the quantity 
shipped during the month having been 1,053,182 tons, as 
compared with 860,084 tons in April, 1900, and 958,073 
tons in April, 1899. In the first four months of this year 
steamers engaged in foreign trade took out altogether 
4,067,703 tons, as compared with 3,699,494 tons in the 
corresponding period of 1900, and 3,825,377 tons in the 
corresponding period of 1899. It will be seen that in one 
way or other coal left our shores in the first four months 
of this year to the extent of 17,040,677 tons, greene 
an external demand at the rate of 51,122,031 tons per 
annum. The fact is probably not er known that 
English coal entering French ports for some time 

to pay an import duty of 10d. per ton to the French 
treasury, an import duty which has had practically no 
effect upon the demand. The value of coal exported 


als,|from the United Kingdom in the first four months of 


d with 10,638,176/. 


this year was 9,582,474/., as com 3 
i and 6,731,172. in the 


in the corresponding period of 1: 





corresponding period of 1899. 
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STAGE ALTERATIONS AT COVENT GARDEN THEATRE, LONDON. 


MR. EDWIN 0. SACHS, ARCHITECT, LONDON. 
(For Notice, see Page 636.) 
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NOTICES OF MEETINGS. 


Socrmty or Arts.—Tuesday, May 21, at 8 p.m. Applied Art 
Section. ‘‘The -Rigee and Development of Egyptian Art,” by 
Professor W. M. Flinders Petrie, D.C.L. Sir John Evans, K.O.B., 
F.B.S., Chairman of Council, will preside.—Wednesday, May 22, 
at 8 p.m. ‘Testing and Training Distant Vision, with S 
Reference to Military Requirements,” by Mr. R. Brudenell 
Carter, F.R.C.S. : 

THE INSTITUTION OF JUNIOR ENGINBERS.—Visit, Monday, May 20, 
at 6 p.m., the works of the Renewable Electric Lamp Company, 
Brunswick-place, City-road, N. 

Royat InstrroTion OF Great Briram.—Friday evening, m4 24 
at 9 o’clock.—Mr. Richard T. Glazebrook, M.A., D.Sc., F.R.8., 
M.B.I. Subject : ‘The Aims of the National Physical Laboratory.” 
Afternoon lectures next week,at 3 o’clock. On Tuesday, May 21. 
—Mr. Allan Macfadyen, M.D., B.Sc., on ‘‘Cellular Physiology, 
with Special Reference to the Enzymes and Ferments” (Lec- 
ture VI.). On Thursday, May 23.—Professor Dewar, M.A., LL.D., 
F.R.S., M.R.I., on ‘The Chemistry of Carbon (Lecture I.). On 
Saturday, May 25.—Professor W. M. Flinders Petrie, D.C.L., 
Litt.D., LL.D., on “The Rise of Civilisation in Egypt” (illus- 
trated by lantern slides) (Lecture IIL.). 
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BRITISH AND AMERICAN STEEL- 
MAKING. 

In our present issue we conclude a report of 
the discussion that took place at the recent Iron 
and Steel Institute meeting upon Mr. William 
Garrett’s paper on ‘‘ American and British Rolling- 
Mill Practice.” The paper is one which deserves 
far more acknowledgment than it has received, 
both at the hands of the members of the Iron 
and Steel Institute, and from a much wider 
public. It may be that the larger interests in- 
volved in the paper are a little outside the scope of 
the Institute, being, indeed, of an economic, rather 
than an engineering or metallurgical nature. Not- 
withstanding this, every active member of British 
nationality oa the roll of the Institute must be 
profoundly interested in the question of American 
competition thus opened up. We must con- 
fess, however, to some disappointment at the 
tone of most of the discussion. Mr. Bleckly, 
who first spoke, struck a keynote of complaint, 
which was echoed by the majority of the speakers, 
though not by all. One would almost have imagined 
whilst listening to the speeches, that the author 
had brought gratuitous accusations of discreditable 
conduct against the steelmakers of Great Britain, 
being, perhaps, prompted by a desire to score an 
American verbal triumph over British manufac- 
turers. We by no means take this view. We 
believe Mr. Garrett is himself of British birth, 
although an American citizen ; and we are fully 


2 | convinced that his paper is as friendly as it is able 


and outspoken. 

We do not now intend to discuss the details of 
rolling-mill practice set forth in the paper; our 
readers can judge of these from its publication in 
extenso in our columns in the present issue. We 
merely propose to give greater prominence to some 
of the broader issues raised. 

The author commenced by saying that Sir 
Lowthian Bell and Mr, C. Kirchoff had stated that 
Great Britain can produce pig iron as cheaply as 
the United States. Sir Lowthian Bell is an autho- 


0| rity trusted of old, so far as British practice is con- 
| cerned ; no one has had a wider and longer experi- 


ence ; but as he has not been in the United States 
since the memorable meeting of the Institute 
there, now more than ten years ago, one can hardly 
avoid the thought that he may be speaking of the 
In comparing 
British and American blast-furnace practice, ten 
years ago is ancient history, and though one so 
widely connected and universally respected as he, 





whom Mr. Carnegie aptly described as the Nestor 
of the steel industry, must have many sources of 
information at second hand, yet we cannot help 
feeling that he has spoken rather from his own 
observation than from information received. Mr. 
Kirchoff also is in an exceptional position for 
speaking with authority on the iron-making 
practice in the United States, and he has quite 
recently made an extensive tour in Europe pur- 
posely to study the position of the iron and steel 
industry on this side of the Atlantic. When we 
remember, however, the richness of the American 


o4]ores, the splendid facilities for their mining and 


transport, the low price of coke, and the advanced 
blast-furnace practice of America, we feel we should 
like to have this opinion, as to equality of cost in 
production of pig, confirmed by detailed informa- 
tion. The subject, of course, is one of extreme 
difficulty owing to variations in markets, and could 
only be settled, if at all, by highly skilled and 
quite unbiassed authorities. The task would be 
one of the greatest interest, and the result would be 
of high importance to manufacturers on: both sides 
of the Atlantic. It should be noted, however, that 
Mr. Bleckly quoted an instance of pig iron being 
sold in this country at 303. a ton; the makers 


, | stating that they did not lose on the transaction, and, 


if necessary, they could do the same thing again. 

Mr. Garrett accepts the ruling of the two autho- 
rities, and from it draws a moral. ‘‘ The imports,” 
he says, ‘‘ of tinplate bars, soft steel billets, plates 
and strips, indicate, therefore, that there is some- 
thing wrong with the British method of making 
Bessemer steel ingot and rolling it into billets.” 
He then goes on to give detailed’ information in 
justification of his statement, One of his chief 
criticisms, supported by many instances, is the 
way in which we lose time. Owing to the diversity 
of product, there is a great deal of roll changing 
when the whole system is stopped; ‘lost. time, 
money lost, and plant non-productive.” This 
would be overcome if our small merchant and rod 
mills were adapted to take 4-in. billets. Indeed, 
the neglect of the 4-in. billet is a most serious 
indictment, less excusable as our German com- 

etitors have. recently taken to a 5-in. square 
fillet, which they roll at one heat into wire rods. 
In fact, 6-in. or 7-in. blooms are rolled into rods at 
one heat. 

Mr. Bleckly took exception to these statements. 
He said that in this country we are always glad to 
use 4-in. billets ‘‘ when it is suitable and econo- 
mical todo so.” And Mr. While, of Barrow, said 
they were produced fourteen years ago at Dowlais, 
and since then at Barrow. The reply hardly meets 
the criticism. If the 4-in. billet is more econo- 
mical to work than the 2-in. billet, it should be 
the endeavour of English manufacturers to bring 
about such conditions as render it ‘‘ suitable and 
economical” to use it. Without expressing any 
opinion on the desirability of the two sizes respec- 
tively, we may say it isin such cases as this that the 
American manufacturer too often appears to advan- 
tage as compared to his British compeer. The 
instinct of the American is to rule events, whilst 
the more conservative inhabitants of these isles are 
too apt to be ruled by them. 

That, of course, is a general opinion, which we 
pet forward simply as the result of observation ; 

ut we cannot help saying, unpalatable as it may 
be, that there were indications of this leaning 
throughout the discussion. 

Turning to the section of the paper devoted to 
rail mills, Mr. Garrett asks why we do not make a 
larger tonnage in them. If our reply is that we 
cannot find a market for more tonnage, then Mr. 
Garrett would ask why the American manufacturers 
ship so many thousand tons of rails to markets 
that were once our own? Why is it, he says, that 
thousand of tons of tinplate bars come into our 
districts? If more rails could be produced in a 

iven time, more tinplate bars could be made, 
ere, again, the same objection is brought for- 
ward, the failure to keep the mills constantly 


going. 

Mr. Garrett thinks we try to roll too many 
different shapes and sizes on one mill. Mr. 
Parsons, of Warrington, in the discussion, said 
that a uniform size and quantity was not the 
description of work with which manufacturers in 
this country were in the habit of dealing ; whilst 
another speaker, Mr. Roberts, of Tipton, was of 
opinion that large production and large demand 
might do for America, but with one or two excep- 
tions ‘‘the requirements of Britain’s multitudinous 
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customers throughout the world were for small 
parcels, and when America came to compete under 
those conditions, they would find that they could 
not force the customers to accept their particular 
sizes, although produced in great volume at low 
rate.” 

It is possible Mr. Roberts may be right, although 
we have had some striking instances of late of 
American steelmakers inducing their foreign cus- 
tomers to accept standard sizes when an induce- 
ment in price and quickness of delivery have been 
offered ; and, indeed, these inducements have been 
so substantial that purchasers would have been 
exceedingly foolish not to take advantage of them. 

The paper is like an unpalatable but wholesome 
dose of physic. It may wound our vanity, but 
should awaken our energies. In his downright and 
relentless manner, the author attacks what he 
calls our ‘‘stock arguments,” in turn. ‘‘If we 
had,” he supposes us to say, ‘‘ such large demand 
for special material as you have in the United 
States, we would not hesitate a moment to put in 
special mills and appliances to handle the material, 
and produce as much and as cheaply as you do.” 
That is a contention that was prominent during 
the discussion ; but, says Mr. Garrett, ‘‘ What about 
tinplate bars?” Formerly in Great Britain over 
half a million tons of tinplate bars were produced 
every year. ‘‘ Was not that material enough to 
induce some one to put up special mills?” Appa- 
rently not, says Mr. Garrett, answering his own 
question, for our tinplate bars are made on better 
mills to-day—after nearly all the trade has been 
lost—than they were when we had almost a mono- 
poly of the world. On the other hand, the American 
tin-bar mills are of a special type, and all the 
work is done by machinery, with the result that 
tin-bars are sold at no more than 4s. a ton above a 
4-in. billet. It is satisfactory to note that the mill 
of the Lorain Steel Company, which was referred 
to by Mr. Garrett as giving the record output, is 
driven by an English engine, namely, one made 
by Messrs. Galloway, and that this firm also sup- 
plied two other engines to the same works. 

It is impossible to refer to the American tin- 
plate trade without the question of protective 
duties coming uppermost in one’s mind. The 
official returns of exports and imports show to 
what extent the American tinplate trade- was 
created by fiscal regulation. Indeed, the whole 
state of American steel competition is dominated 
by protection. So long as Americans can, by 
combination, make large profits on a protected 
home supply, careless whether they sell abroad at 
little or no profit, or even less than no profit, the 
cannot claim to have proved an industrial trium 4 
over their foreign rivals. Mr. Garrett said, at the 
end of the discussion, that America was ready to 
throw off protection for the steel trade, and that it 
was going to be thrown off. What assurance he 
had for making this statement we do not know; 
but doubtless it can only be taken as a pious wish 
of an individual. 

Whether American free trade in steel would help 
or hinder the whole industry of Great Britain is a 
question upon which quite diverse opinions may 
be held. But whatever may be the decision, we 
may feel assured that unless British rolling mills, 
steel furnaces, and blast furnaces—in short, the 
whole practice of iron end steel making—are equal 
to those of our competitors, we shall be worsted in 
the struggle. The question is, Are we falling 
behind in this respect? There was a tone of com- 
placency about the discussion that would lead a 
stranger to the subject to suppose that all is well 
with us. It is not so much, said one speaker, that 
English practice is behind that of America, as it is 
that the Americans have superior natural advan- 
tages. Another steel manager would not exchange 
a slower geared mill for the best in America, 
although we were not sure this statement was not 
qualified by a consideration of additional expense. 

That is the rock on which 80 many of our steel 
plants split. ‘‘I may be wrong,” said Mr. Garrett, 
** but I will venture to make the assertion that 
during the past ten years all the British iron and 
steel manufacturers together, did not spend as 
much money on improvements as the Carnegie 
Steel Company did in two years.” It is a startling 
announcement. Whether indisputably true or not, 
can any steelmaker, who has lately visited Pitts- 
burg, say it is sufficiently wild not to be a damnin 
indictment against the once paramount Britis 
enterprise ? 

This is a question we do not attempt to answer ; 


but it should be answered, and that authoritatively. 
Our experience of the Carnegie Company is suffi- 
cient to assure us-—unless consolidation has wrought 
an entire change—that the officers of the company 
would afford full facilities for information on this 
point. It is idle to bring forward isolated instances 
of steel being ship to America, such as a 
thousand tons of cotton ties—fluctuations in demand 
will always produce such effects—or to say that 
improvements common in America were suggested, 
or even introduced, in this country years ago ; the 
dominating condition is, are British blast-furnaces, 
steel mills, and furnaces, on the whole, equal to 
those of America? If they are, we need not be 
ashamed, although, perhaps, the country of Bes- 
| semer, the birthplace of the modern steel industry, 
might have been expected to maintain its lead in 
the race, rather than be content with a dead heat. 
Both American and German steel production exceed 
our own. 

It was with regret that we heard an excuse 
brought forward more than once during the 
discussion for the lack of improvement in British 
steel factories. It was assumed that because 
in America an old factory and an old plant did 
not exist, that therefore an American steelmaster 
was in a better position tospend money on advanced 

lant than a British steelmaxer, who had been long 
in the trade. The contention puts forward one of 
the most pernicious heresies of company finance. 
If it will pay a new corporation, having no estab- 
lished business or connection, to invest large sums 
in advanced machinery, it surely ought still better 
to pay a company with an old-established list 
of customers. ‘‘ But,” it is said, ‘* we should have 
to throw away half our existing plant.” Exactly! 
That is just what should be done, and if a sufficient 
amount were written off for depreciation—taking 
into account not only plant wearing out, but also its 
becoming obsolete through the march of invention—- 
then the difficulty would not arise. Whether it is 
the fault of managing directors or shareholders 
we need not inquire, but the tendency to divide 
profits up to the hilt is far too great. ‘In 
America,” it was said by an English speaker, ‘‘ they 
do not hesitate to abandon existing plant,” and 
he instanced one case in which 120,000/. had been 
spent for the production of tinplate bars, and the 

ant had been abandoned simply because it had 

een superseded. The same speaker had quite 
lately visited works where plant upon American 
lines was being put down, although obsolete in 
America. It had taken us five or seven years to 
appreciate the value of the improvements, and 
during that time they had grown quite out of date 
in the land where they were originated. 








MUNICIPAL v. PRIVATE ENTERPRISE. 
Two important decisions have recently been 
given in Scotland by the Parliamentary Commis- 
sion appointed to hold inquiry as to Private Bills 
affecting the West of Scotland under the new Act 
for regulating Scotch legislative schemes, and in 
both instances a distinct preference has been given 
to private enterprise. In the first case the Glasgow 
Corporation has been defeated, and even advocates 
of municipal projects generally will appreciate the 
wisdom of the decision. The City Corporation are 
to run their electric tramway to within half a mile of 
Paisley, and induced the Town Council of that 
burgh to promote a Provisional Order for the re- 
construction of the tramway system on electrical 
lines to be afterwards operated in connection 
with the Glasgow system with a connecting link. 
Paisley is about 10 miles from Glasgow, and 
for two or three years the Council have had 
seductive offers by various competitors for their 
suffrages. They acceded to the Glasgow terms; 
but many of the ratepayers were opposed to 
municipal action, especially as Mr. Murphy, who 
roposed an extensive scheme last year, which was 
efeated owing to the “‘ rapacity” of the burghers 
interested, again came forward with a similar pro- 
posal to connect Paisley, Johnstone, Renfrew, and 
other contiguous places. Paisley people were 
anxious to make some arrangement with Mr. 
Murphy, so that while they secured the advantage 
of the through communication which the Corpora- 
tion scheme would confer, would at the same time 
permit Mr. Murphy to run his cars through Paisley 
to the adjacent towns as he proposed. 
From the utilitarian point of view nothing could 
be better, but the Corporation of Glasgow, and par- 
ticularly the convener of the tramway committee 





and the manager of their system, had different 
views ; they demanded that either they must have 
the control of the entire tramway system of Paisley 
in their own hands under agreement with the 
Paisley Town Council, or they would not bring 
their system to Paisley, leaving the intervening 
distance of half a mile without lines. It may 
seem surprising that the Corporation have power 
to lay and conduct a tramway service to such a 
distance beyond the city boundary; but it must 
be remembered that a few years ago, when they 
took over the lines within the city and thus dis- 
placed the tramway company, there was the difii- 
culty as to the lines beyond the city boundary 
managed by that company, and it was found then 
convenient that the Corporation should also conduct 
the service over these lines. Since then the Cor- 
poration have been seeking power for lines of much 
greater length from the centre of the city. 

No one will gainsay the fact that municipal affairs 
in Glasgow are conducted in a most commendable 
way, and this is particularly the case as regards 
the system of traction, but there must come a point 
when the influence of the Corporation must end. 
Although the question has not been raised hitherto, 
it was incumbent upon the Parliamentary Commis- 
sion now sitting at Glasgow to determine the ques- 
tion. Certainly the attitude of those responsible 
for the traction system has greatly facilitated the 
settlement of the question on this occasion. The 
promoters of the private scheme were quite 
willing to fall in with any working arrangement 
whereby Paisley and the surrounding district 
would secure the advantage not only of inter- 
communication, but of through communication 
with the city of Glasgow; but the Corpora- 
tion of the city refused to have any dealings 
with a private or, as they prefer to regard it, a 
company-promoting scheme, and insisted that either 
they should have the sole right of running over 
the Paisley lines, or they would not bring their 
tramways to that town. 

It is scarcely necessary to say anything as to 
this exclusive policy, especially in view of the fact 
that the proposed lines were far removed from the 
jurisdiction of the Corporation ; and it is matter 
for satisfaction that the Parliamentary Committee 
rejected the ype scheme, which was run under 
the agreement with the Corporation of Glasgow, 
and granted Mr. Murphy’s provisional order. 
This decision, however, is, in a way, inconclusive, 
because in the interests of the people, the through 
communication with Glasgow ought to be estab- 
lished, and it is to be hoped that in view of the 
attitude of Glasgow a further extension may be 
made so that Mr. Murphy’s system may be carried 
the half-mile citywards necessary to join it with 
the Glasgow system, and that the Corporation, 
whether they will or no, should be required to 
insure that passengers when they reach the ter- 
minus of the private line will always be able to get 
acar to convey them forward to the city. It is 
too late in the day to insist on the fact that such 
traction schemes are not sanctioned for the satis- 
faction or glorification of corporate authorities, but 
solely for the convenience of the public, and the 
extension to which we have referred becomes, even 
in the testimony of the Corporation of Glasgow, a 
public necessity. ; 

The other decision on this important question of 
the much-debated question as to whether electrical 
facilities should be provided by private enterprise 
or by municipality, was given by a Committee of 
the House of Commons sitting at Westminster, 
and had reference to two competitive schemes 
for the generation and distribution of electricity 
in bulk to a wide area in the West of Scotland. 
The rival projects, promoted by the Caledonian 
Company and Clyde Valley Company, practically 
embraced the same area, although one of them 
extended somewhat further south into Ayrshire. 
The plea was made that both should be sanctioned, 
but it has always been the practice of Parliamen- 
tary Committees not to set up a competition, at 
all events in the initial stages of such enterprise ; 
of more interest still, however, was the opposi- 
tion offered by the various town councils within 
the district, the population of each ranging from 
15,000 upwards. Only one or two of these corpora- 
tions have established electric amin works for 
— supply, but so soon as this large scheme was 
rought forward, several of them intimated an in- 
tention to enter the field with supply works. 
Whether or not the intention was genuine it is not 





necessary here to determine, but it is undoubt 
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that with large works having two or three immense 
central stations with generators of great size and a 
large demand, the economy, and therefore the cost, 
of supply would be much less than if each indi- 
vidual town chose to establish its own works ; and 
under those circumstances one can easily under- 
stand the satisfaction which has been experienced 
by prospective users of the current for motive 
purposes at the decision of the Committee autho- 
rising the carrying out of one of the large schemes. 

We have time and again referred to this dog-in- 
the-manger policy of small corporations, and the 
evidence given before the Committee, by several 
manufacturers in the district, clearly establishes 
the industrial importance of the cheap supply 
of electric power which these schemes afford. 
The Committee decided in favour of the Clyde 
Valley scheme, and it is just possible that the 
preference was made in this case because a 
larger number of manufacturers were directly 
interested in its realisation. This scheme em- 
braces in its area both banks of the River Clyde, 
and, therefore, a great industrial district, but the 
Committee have decided that several large towns, 
notably Govan, Partick, Paisley, Port Glasgow, 
and Hamilton, should be excluded from the pro- 
visions of the scheme, so that those large cor- 
porations may either construct works of their 
own, or may enter into agreement with the 
Clyde Valley Company to supply them with cur- 
rent, but the company will have no compulsory 
right to enter these burghs. Again, the Com- 
mittee have laid it down that the supply of power 
shall be of such undoubted magnitude that the 
use of it for lighting purposes shall be subordinated 
to that of ordinary motive purposes. 





SYNTONIC WIRELESS TELEGRAPHY. 

On Wednesday last Mr. G. Marconi read a paper 
before the Society of Arts on ‘‘Syntonic Wireless 
Telegraphy.” So popular was the subject, that 
some time before the hour appointed the room was 
filled to overflowing, and many of the audience had 
to stand. Mr. Marconi commenced by explaining 
that his silence on the subject in the past was the 
result of commercial considerations, and not from 
any desire to withhold his scientific discoveries from 
those able to appreciate them. After a brief men- 
tion of his original apparatus, which is now well 
known, he turned to the development of the syn- 
tonic system, by which it is possible to send 
messages in such a way that they shall be 
taken up by one particular receiver, and no 
other. It is this power which gives to wire- 
less telegraphy a commercial value, for as long 
as each receiver responded to every trans- 
mitter with its sphere of operations, there could 
be nothing but confusion. The original elevated 
straight wire, which was used as a transmitter, was 
a very good radiator of electrical waves, but its 
electrical oscillations died away with great rapidity, 
although they were very powerful while they lasted. 
The result was that it would affect receivers or 
resonators of considerably different pitch or period. 
The violence of its effect set them in action by one 
or two impulses, although those impulses did not 
correspond with their natural periods. If a radiator 
be used giving off much less energy at each vibra- 
tion, but emitting a series of waves over an ex- 
tended period, then it will only affect a resonator 
turned to that particular frequency. It will take 
some time (measured in thousandths of a second) 
for the radiator to set up a swinging electromotive 
force in the receiver sufficient to break down the 
insulation of the coherer, and to cause a signal to 
be recorded. 

Early in 1900 the vertical wire was replaced by 
the arrangement shown in Fig. 1. In it the 
radiating and resonating conductors take the form 
of a cylinder, a cylindrical earthed conductor being 
placed inside. This form of radiating and receiving 
areas 1s very efficient, as compared with anything 
preceding it. One necessary condition of this 
system is that the inductance of the two con- 
ductors shall be unequal, it being preferable that 
a large inductance shall be joined to the non- 
earthed conductor. By using cylinders of zinc only 
7 metres high and 1.5 metres in diameter, good 
signals could be sent over 50 kilometres, and these 
were distinctly received, although other signals 
_— passing. The closely-adjacent plates and the 
arge capacity of the receiver cause it to be a 
resonator possessing a very decided period of its 
own, and so no longer apt to respond to fre- 








uencies which differ from its own particular period. 

he receiver is not shown in Fig. 1, but consists 
of similar cylinders, the receiving induction coil, 
or oscillation transformer, being placed where the 
spark gap is in the old apparatus. 

Another very successful syntonised transmitter 
and receiver were the outcome of a series of experi- 
ments carried out with the discharge of Leyden 
jar circuits. Since the chief difficulty with the old 
system was that the oscillations were so very dead 
beat, there was associated with the radiator wire 
a condenser circuit, which was known to be a 
persistent oscillator, to set up a series of persistent 
oscillations in the transmitting vertical wire. An 
arrangement is shown in Fig. 2, consisting of a 
circuit containing a condenser and spark gap, and 
this constitutes a very persistent oscillator. It is 
sufficient to place near one of its sides a straight 
metal rod or good electrical radiator ; the only other 
condition necessary for long distanve transmission is 
that the period of oscillation of the wire or rod 
shall be equal to that of the nearly closed circuit. 
Stronger effects of radiation are obtained if the 
radiating conductor is partly bent round the circuit, 
including the condenser, so as to resemble the 
circuit of a transformer. 


Fig.2. 
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An arrangement was first constructed consisting 
of a Leyden jar or condenser circuit, in which was 
included the primary of what may be called a Tesla 
coil, the secondary of which was connected to the 
earth or aerial conductor. The idea was to associate 
with the compound radiator a receiver tuned to 
the frequence of the oscillations set up in the ver- 
tical wire by the condenser circuit. The first trials 
were not successful, because the necessity was not 
recognised of attempting to tune to the same period 
of oscillation (of octaves) the two electrical circuits 
of the transmitting arrangement (these circuits 
being the circuit consisting of the condenser and 
primary of the Tesla coil or transformer), and 
the aerial conductor and secondary of the trans- 
former. 

Unless this condition is fulfilled, the different 
periods of the two conductors create oscillations of 
a different frequency and phase in each circuit, 
with the result that the effects obtained are feeble 
and unsatisfactory on a tuned receiver. The 
syntonised transmitter is shown in Fig. 3. The 

riod of oscillation of the vertical conductor can 

increased by introducing turns, or decreased by 
diminishing their number, or by introducing a con- 
denser in the series with it. e condenser in the 
primary circuit is constructed in such a manner as 
to render it possible to vary its electrical capacity. 

The receiving station arrangements are shown 
in Figs. 4 and 56. Here we have a vertical 


conductor connected to earth through the prima 
of a transformer, the secondary circuit of whic 
is joined to the coherer or detector. In order 
to make the — more marked, an adjust- 
able condenser is placed across the coherer in 
Fig. 5. Now, in order to obtain the best 
results, it is necessary that the free period of 
electrical oscillations of the vertical wire pri 

of transformer and earth connection should be in 
electrical resonance with the second circuit of the 
transformer, which includes the condenser. 

In order that the two systems, transmitter and 
receiver, shall be in tune, it is necessary (if we 
assume the resistance to be very small or negligible) 
that the product of the capacity and inductance in 
all four circuits should be equal. Experiments 
have confirmed the fact that the receiving induction 
coils, having the secondary wound in one layer and 
at a certain distance, say 2 millimetres (to cause 
the capacity to be so small as to be neglig- 
able), have a time - period approximately equal 
to that of a vertical conductor of equal length. 
If, therefore, we are using an snboatin coil 
having a secondary 40 metres long on the receiver, 
we should use a vertical wire 40 metres long at 
both transmitting and receiving stations. By so 
doing we have the two circuits at the receiving 
station in tune with each other, and only have to 
adjust the capacity of the condenser at the trans- 
mitter, which can easily be done, either by means 
of a condenser having movable plates that can be 
slid, more or less, over each other, or by adding or 
removing Leyden jars. 

If we start with a very small capacity which we 
gradually increase, a value of the capacity will be 
reached which will cause signals ito be recorded 
on the receiver. Supposing the receiving system 
to be within the sphere of action of the transmitter, 
then the signals will be strongest when the capacity 
of the condenser is of a certain value. If we still 
increase the ane: the signals will ually die 
away; whilst if we go on increasing the capacity, 
and, at the same time, add inductance to the aerial, 
to keep it in tune with the condenser jar circuit, 
we are still radiating waves; ‘but these do not 
affect the receiver. If, however, we add inductance 
or capacity to the wire (Fig. 5), and also to the 
ends of the secondary, we find ourselves able to 
receive messages from the transmitter, although 
we are utilising waves of a different frequency. If 
two apparatus, such as shown respectively in 
Figs. 4 and 5, be connected to one vertical wire, 
evidently one will respond to vibrations of one 
frequency and the other to vibrations of another 
frequency. 

By the improvements in his apparatus, and 
particularly by the use of the cylinders in place of 
the vertical wire, Mr. Marconi has been able to 
render his apparatus far more portable. He has 
constructed a steam motor-signalling car for use 
with anarmy. On the roof of this car, which is of 
the omnibus type, there is placed a cylinder, which 
can be lowered when travelling, its height being 
only 6 or 7 metres, and by this means communica- 
tion has been easily carried out with a syntonised 
station over a distance of 50 kilometres (31 miles). 
A 25-centimetre spark induction coil, worked by 
accumulators and taking 100 watts, is used for 
transmitting. A strip of wire netting laid on the 
ground is sufficient for earth connection, even when 
travelling, or in place of this the electrical capacity 
of the boiler of the car can be used as ‘‘ earth.” 

The greatest distance yet covered by wireless 
telegraphy has been from the Lizard to St. Cathe- 
rine’s Point, or 200 miles. The amount of energy 
required was not more than 150 watts. The aerial 
conductors consisted of four parallel vertical wires 
1.50 metres (60 in.) apart, and 48 metres long, or 
a strip of wire netting of the same length. Evi- 
dently very considerable progress has been made 
in wireless telegraphy during the past few months, 
and the efforts of Mr. Marconi have now gone far 
to convert it from a random phenomenon, the 
action of which was only imperfectly guessed at, 
into a scientific process which can be controlled 
and utilised. Already the Navy is equipped with 
many sets of apparatus, and it is to be expected 
that the Army will soon be following its example. 





MEXICAN STEEL DEVELOPMENTS. 
Tue developments now in progress at Sydney, 
C.B., Sault Ste. Marie, Midland, and elsewhere in 





Canada, in addition to being formidable as threaten- 
ing competition with the iron and steel industries of 
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the United States, are also of interest as showing 
that a country, not hitherto included among the 
important producers of the world, is waking up to 
the fact that favourable natural conditions are every- 
where the elements of success in manufacturing, 
and that America has no claim to a monopoly of 
such advantages. It is of importance to find that 
even in- America there is no disposition to allow 
the Dominion Iron and Steel Company to reap all 
the benefit of location at tidewater. Mr. n C. 
Frick, formerly of the Carnegie Company, has 
decided, in conjunction with other steel leaders 
and capitalists, to build a great steel plant on the 
Delaware River, near Philadelphia; and it is pointed 
out that this decision is also significant of ‘ the re- 
cognition by the shrewd leaders of the steel industry, 
of the change which must inevitably be brough 
_ about soon in the tariff policy of the States, which 

will deprive the plants of the Middle West of the 
advantage they now enjoy in proximity to the 
great deposits of ore most suitable for steel produc- 
tion.” With a revenue tariff and free trade in 
raw materials, a seaboard plant would have an 


immense advantage over one in the interior, | Hoops 


especially in the export trade. ‘‘The next great 
movement in steel and iron development,” says a 
leading American authority, ‘‘ will undoubtedly 
be in the direction of the seaboard. A thousand 
miles of rail transportation is a heavy handicap in 
the export trade, and it requires no great shrewd- 
ness to see that when the protective tariff is modi- 
fied, as it soon must be, the best place to make 
steel for the requirements of non-producing coun- 
tries will be where ocean-going vessels can tie up 
to the wharves of the steel plants.” And, as show- 
ing that American efforts have fired others besides 
the people of the Dominion, we find Mexico joining 
the procession of steelmakers, and showing an 
ambition to keep close up tothe band. The natural 
resources of Mexico are enormous, but local con- 
ditions have, until the pacification of the last 
few years, absolutely discouraged their exploita- 
tion on a large scale, save in the direction of 
silver mining, to which the people are wedded 
from old association, and to which they would 
give such energies as they have, almost ex- 
wo were that industry a little more profit- 
able. 

The first Mexican venture of international 
interest in iron and steel making is the plant 
near Monterey, in Nuevo Leon, of the Com- 
pania Fundidora de Hierro Acero, which 
represents an investment of the equivalent of 
2,000,000/. sterling. Construction, we are told, 
is making good progress, and manufacturing 
will soon begin with an output of 1000 tons 
a day and a capacity for 2000 tons. To handle 
the freights of this enterprise, estimated up 
to 700,000 tons annually, the Mexican National 
Railroad is improving its road bed, strengthenin 
its line, easing its grades, and providing additiona 
rolling stock in the shape of ore and coal cars. The 
products of the company will include pig iron, steel 
rails, beams, channels, angles, plates, and merchant 
bars ; and the projectors are promised the cordial 
co-operation of consumers in arts of the country 
which are readily accessible. The works are not 
on the sea, being about 100 miles inland from Mata- 
moros, near the Texas frontier line; but they 
are well located for iron mines, and for reaching 
the home markets by means of the railroad. 

It is not intended, we take it, to seek for an 
outlet abroad for any portion of the company’s 
productions; nor are the domestic takings of iron 
and steel on any great scale. But it must be re- 
membered that the country is one of great possi- 
bilities, agricultural and metalliferous ; it «has 
enjoyed a long era of peace, and under wise ad- 
ministration has quite given over those revolu- 
tionary habits which are all toc frequent among the 
Republics to the South; its trade has made vast 
st¢ides, and its population is growing in numbers 
and in material wealth. The Mexican has his 
failings, one of which is a disinclination to 
do to-day what can by any means be put 
off until to-morrow. But the Indian class 
is industrious, and, in one way and another, some 

rogress is made. Manufacture is spreading ; min- 
ing is no longer confined to silver, but has run to 
gold, copper, lead, and other metals. Both these 


evelopments necessitate the use of machinery ; and 
with the renewals and the growth of railway mileage, 
rails and other concomitants are needed. At pre- 
sent these are imported, but a point for our con- 
sideration is this—that the growth of a native in- 





dustry, generously financed and equipped, may 
in the years to come obviate some, at least, o 
these regular purchases from abroad. The 
Monterey Company is only a pawn on the chess- 
board, but pawns, especially if there are enough of 
them, are sometimes very inconvenient in em- 
barrassing the movements of the more important 
pieces in the game. We are enabled to see what 
is the measure of our present trade with Mexico in 
iron and steel goods by the exhaustive return on 
British trade recently issued. From this we have 
drawn up the following Table, which shows the 
position at a glance : 











Articles. 1896. | 1898, 1899. 1900. 
| tons tons | tons tons 
Pigiron .. % 657 272 90 716 
Bar iron .. = os 969 993 87: 1,493 
Angle, half, and bar iron 61 56 171 117 
0 pe oe 14,220 6,196 | 13,830, 12,502 
Chairs and sleepers .. --| 2,605) 2,782; 2,620! 1,000 
Railroadironunenumerated..| 1,84 712 | 1,323; 1,457 
Iron and steel wire .. ae 128 194 | 176 241 
Iron sheets and boiler plates. . 294 412 408 | 361 
Iron sheets galvanis ..| 4,089) 4,965) 5966) 5,383 
and hoop iron .. 1 104 549 307 | 107 
Tinplates and sheets .. --| 1,762] 2,633) 2,836! 2,259 
Iron anchora, grapnels, chains, | | 

andcables_.. ni ee 188 | 207 | 157 173 
Wrought iron tubes and piper 404 268 | 306 454 
Nails, screws, and rivets .., 135 | 133 165 191 

Iron, cast and manufacturer 
thereof, unenumerated .. 279 554 1,295 782 
Iron, wrought, unenumerated 536 878 629 523 
Bar steel, allkinds .. cae 193 316 | 5365 | 163 

Manufactures of steel or steel’ } } 
and iron combined... ..| Pal Pas | = 204 
Steam engines, locomotive ..| 6,059 5,597 | 9,686 17,947 
re ‘i agricultural _.| 2,131 6,964 | 14,624 | 7,890 

a »» Other descrip-| | 

tions .. os oo --| 18,051 23,612 | 24,417, 31,963 
Machinery, agricultural . | 4,419) 7,212 16,042) 7,522 
Mining machinery ee ++ 20,616 | 18,335 | 19,201 | 11,706 
Textile oo ‘ -.| 90,110 | 243,987 | 274,358 | 171,623 
Machinery, other descriptions) 30,021 41,326 83,236 | 123,862 

| 1 | | 


Some of these items are interesting. In machi- 
nery, for instance, and especially textile machinery, 
we enjoy a considerable trade with Mexico. Rails, 
galvanised sheets, and tinplates, are also worthy of 
notice. But we have been handicapped in regard 
to many of the other items by the contiguity of 
Mexico to the United States, and by the facilities 
enjoyed by this last rival for the easy delivery of 
commodities to Mexican consumers. These are the 
items in which foreign trade will become restricted 
if a big iron and steel industry is established in the 
country. In the way of .steam engines and machi- 
nery, there seems little room to fear Mexican 
development on any great scale, though in 
most descriptions we have a serious rival in 
America. Bearing this competition in mind, and 
remembering the favourable location of the United 
States, it is something of a surprise that our exports 
to Mexico of steam engines and agricultural and min- 
ing machinery should keep up so well. The figures 
fluctuate violently on a series of years, but that is 
referable to trade conditions in Mexico itself. 

This Central American Republic is one of the 
richest mineral-bearing countries on earth. There 
are two ranges of mountains in which the minerals 
abound, the chief of these being the great Sierra 
Madre Cordillera, stretching like a huge backbone 
the whole length of the country. The other runs 
in a parallel direction further to the east, and is 
near the site of the new steel works. It includes 
some well-known, though unworked, deposits of iron 
ore, in addition to other metals, and though the 
famous ‘‘mountain of iron” is situated in the 
Sierra Madre, it is to be presumed that the pro- 
jectors of the undertaking at Monterey have 
assured themselves of a regular and cheap source of 
ore supply. Asto coal, we should like more in- 
formation. It occurs, we know; but is it easy 
of reach? And is it the cokable sort? This 
matter of fuel supply is of prime importance ; 
but we may take it, again, that it has not been 
neglected. While it would be easy to exaggerate 
the significance of the movement we have detailed, 
it is, at least, of some importance potentially, and its 
development will be watched with interest. 





POLYPHASE ELECTRIC WORKING. 

Tue third of the Howard Lectures on ‘‘ Poly- 
phase Electric Work” was delivered at the rooms 
of the Society of Arts, Adelphi, by Mr. Eborall, 
on Friday evening last, the su = specially treated 
being that of synchronous polyphase motors and 
ro converters. 

‘Polyphase motors, Mr. Eborall pointed out, 
were of two kinds, viz., the synchronous and the 





asynchronous, and it was with the former that he 


f | was mainly concerned that evening. Such motors 


resembled the generators in — design, and 
accordingly had to have their field magnets excited 
from a separate source. They could not be easily 
started under a load, although eddy currents and 
hysteresis made them to a certain Jimited extent self- 
starting, the current taken under such conditions 
being two or three times the normal full load 
current. When used to drive rotary converters, 
this difficulty in starting was easily surmounted, 
since the motor could be run up to s by the 
direct-current supply and then switched into connec- 
tion with the alternate current. There was one pecu- 
liarity of this class of motor which was of very great 
value in systems of power distribution. Thus, if a 
synchronous motor was coupled to a constant load, 
and run at a fixed speed and supplied from mains 
at a fixed voltage, the current it would take from 
the mains was independent of its load, and varied 
only with the degree of excitation of its field 
system. At a certain degree of excitation the 
current taken was a minimum, and with any different 
degree of excitation, either lesser or greater, the 
current taken was more. The difference was very 
considerable, thus, with a 700-kilowatt motor the 
least current required was 130 amperes, but on 
weakening the field sufficiently, 400 amperes were 
taken. In short, varying the excitation caused lag 
or lead in the current. The excitation could be 
fixed, so that there was neither lag nor lead, and 
the current was thena minimum. By over excit- 
ing the field the current was given a lead, 
and, accordingly, over-excited synchronous motors 
could be used to compensate for the lag in- 
troduced into a supply system by inductive loads. 
Here was to be found a reason for driving rotary 
converters with synchronous motors, as by over- 
exciting the field of the latter they acted as boosters. 
Thus, in one particular case, a synchronous motor 
was driven by a generating station some 4 or 5 
miles away. When the excitation of the motor 
was such that the current was a minimum, 
the voltage at its terminals was 2950 volts, and 
45 amperes were taken. Increasing the excitation 
without altering the load, the voltage rose to 3100, 
and the current was 48 amperes. It would thus be 
evident that the pressure at feeding-in points could 
be controlled by simply altering the excitation of 
motor fields. 

In three-phase rotary converters the armature 
had a simple drum winding, and the phases were 
connected to slip-rings on the shaft. The direct- 
current voltage generated was quite independent 
of the field strength, and was in a ratio of 10 to 6 
to the voltage of the alternate-current supply. In 
traction work, therefore, it was necessary to provide 
some method of regulating the ne supplied to 
the converter. This could be done by introducing 
choking coils into the slip-ring circuits, and this 
might be accomplished by hand, or automatically 
by a sort of compound winding. 

Synchronous motors had a tendency to hunt ; 
that is to say, if the machines were in parallel, 
vibrations were superimposed on the rotary motion. 
Once these vibrations started, they tended to in- 
crease until finally the machine got out of step. 
When these oscillations arose, the magnetic flux, 
instead of flowing from the pole-pieces direct to the 
armature, tended to jump the gap from one _ 
piece to the next. This was accompanied by large 
rushes of current into the armature, and big varia- 
tions in the voltage, which in the case of a rotary 
converter were, of course, communicated to the 
direct current side. The proper commutation points 
for the direct current then oscillated through a large 
angle, and violent sparking occurred. The whole 
phenomenon was really mechanical in its origin, 
and it never occurred with machines supplied 
from a system of which the prime movers were 
turbines. It was especially marked when the 
engines used were slow-speed engines, and nine 
times out of ten it arose solely from variations 
in speed at the power station, though it might also 
be started by a sudden change of load, and also by 
careless management at the substation, and he had 
known it to be started by the brushes here being 
4 in. out of their proper position. To reduce the 
tendency to hunt, it was advisable that the engine 
governors at the power station should not be 
too sensitive. It could, however, be cured by 
electrical means by stopping the distortion of 
the field by means of damping coils. The arrange- 
ment for this was shown diagrammatically in 
Fig. 1, where N and §S represented two pole- 
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pieces of the field system, and A and B the wind- 
ings on the cores. On the top of each of these coils 
was laid a heavy copper ring, as shown at C and D, 
and these rings were connected up all round the 
field system on each side by means of heavy copper 
connections, as indicated at E. When hunting 
commenced the magnetic flux was shot out across 
the gap between N and 8. This at once gave rise 
to strong currents in the copper system C, D, and 
E, which destroyed the mischievous flux, shoot- 
ing it back again into the proper direction. 
Even when these damping coils were fitted there 
was generally some slight oscillation where the 
supply was generated by steam engines running at 
slow speeds such as 80 or 100 revolutions per minute, 
but this was not enough to cause trouble in the case 
of power distribution, though it was objectionable 
when current was required for lighting purposes. 
When this was the case it was advisable to insert 
choking coils in the feeders themselves, which 
damped out pulsations of current. 
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Transformers for polyphase working might be 
merely a set of separate single-current transformers, 
or might be special polyphase transformers. For 
two-phase work the separate transformers were best, 
but for three-phase working, special three-phase 
transformers were advisable. The three coils might 
be connected either on the “‘star”’ or the ‘* mesh” 
systems. The former had the advantage in that 
if one coil broke down the transformer would still 
furnish some sort of three-phase system of currents, 
which might be quite sufficient to tide over the 
breakdown. On the Continent three-phase trans- 
formers were built on the plan shown diagrammati- 
callyin Fig. 2. If the three coils were wound each 
on one of the ‘‘ legs,” it would be seen that the 
arrangement was unsymmetrical ; it was therefore 
advisable to cross over connections so as to 
avoid this. Such transformers acted, to a certain 
extent, as balancers, since if the load on one phase 
increased its voltage dropped, the back electro- 
motive force decreased, and more current flowed 
into the transformer. 

There had been balancing diftficulties in working 
@ three-phase system with transformers, but these 
occurred only when sets of three separate single- 
phase transformers were used in place of proper 
three-phase transformers. Up to 100-kilowatt 
capacity the three-phase transformer was actually 
cheaper than the three sets of single-phase trans- 
formers it replaced; but for larger sizes, there 
was some difficulty in handling the heavy masses 
necessary. These transformers must be designed 
with special reference to the matter of pressure 
drop. There was always a heavy lag current, 
so that if a badly-designed transformer gave a& 
2 per cent. loss on no load, the loss would be 

0 per cent. on full load; and even with good 
designs, 6 per cent. must be expected on full load. 
The effect was well shown by Fig. 3, a diagram 
due to Mr. Kapp, which illustrated how the drop 
varied as the load came on. To get data for the 
construction of the diagram the transformer was 
run on short circuit, and the voltage needed in the 
primary to give the normal full-load current through 
the secondary under this condition ascertained. 

A line A B was then set off equal in length to 


8. 
ex 5,’ where S. = winding of secondary, and 8; 
the windings of the primary. 











A line AC was then taken equal on the same 
scale to 


s 
C, R, + Cp Rp 


where 

current through secondary. 
Pp .2? ” primary. 

R, = resistance of secondary. 


Wt il 


and j 
Rp ~- ” »» primary. 


The right angle triangle A B C was then completed, 
and from B and C circles struck with a radius equal 
to the secondary voltage. Then if a radius RB 
was drawn, making an angle @ with A C, equal to 
the angle of lag, the pressure drop would be equal 
to RT, the portion intercepted between the two 
circles. 

With a view to reducing this drop, the trans- 
formers were best made with but two legs, as in- 
dicated in Fig. 4. The transformer should be 
relatively long and the depth of windings shallow. 





THE TRANS-SIBERIAN RAILWAY. 
(Continued from page 601.) 
Tue Baixat Rartway. 


Penpine the final decision as to the location of 
the main line round the south end of Lake Baikal, 
through communication was — for, by the 
building of a branch from Irkoutsk to the shores 
of the Take at Baikal, 424 miles in length. This 
branch, starting from the terminus of the Central 
Siberian Railway, on the left bank of the Irkout, 
crosses that river with a timber bridge, runs to the 
left bank of the Angara, up which it proceeds till 
the banks of Lake Baikal arereached. The valley of 
the Angara, which is contoured by the line, is very 
hilly, furrowed by deep ravines, and bordered for 
the greater portion of its length by ee preci- 
pices, reaching close down to the river. This con- 
figuration, and the fact of the rapid flow of the 
Angara (7 ft. per second), entailed very heavy work 
in forming the road-bed and the station yards, and in 
dry rubble retaining-walls, to protect the toe of the 
banks from the action of the river. The maxi- 
mum gradient for this branch was 9.3 per 1000 
(1 in 107.52), accompanied by minimum curves 
of 19.09 chains, and curves of 15.90 chains with 
gradients of 7 per 1000 (1 in 142.86). The cost of 
the branch was 282,722/. without rolling stock, 
66531. 10s. per mile. The total earthwork amounted 
to 2,692,657 cubic yards, equal to 63,357 cubic 
yards per mile, costing on an average just over 
9$d. a yard. There are 90 culverts and bridges— 
viz., @ masonry culvert of 3 ft. 6 in. opening, 
costing 31. 2s. 9d. a cubic yard ; 88 wooden bridges 
from 7 ft. to 85 ft. span, 4361 ft. in length, and 
costing 31. 8s. 4d. the foot run; and, finally, a 
wooden bridge 700 ft. long, in 42-ft. spans, with 
strutted superstructure, the cost per foot run being 
191. 3s. 6d. 

The through trains are transported across Lake 
Baikal, a distance of 41? miles, by an ice-breaking 
steam ferry-boat. Jetties supported on caissons 
of timber were built at each terminus on the 
lake; these had sidings arranged so as to 
communicate with the three lines of metals 
on the deck of the ferry. The boats are de- 
signed to carry trains of 25 wagons each, without 
any load. The intermedate connection between 
jetties and ferry-boat is effected by a ci which 
is adjustable to the variations of the level of the 
boat due to changes in the water level or in the load- 
ing, the difference being limited to 5 ft. 9 in. above 
the level of the jetty. The first ice-breaking ferry- 
boat was called the Baikal, and was constructed of 
Siemens- Martin steel ; she is 290ft. long by.57 ft. wide 
amidships, drawing 18 ft. forward and 20 ft. aft; 
and when fully loaded its displacement is 4200 tons. 
The boat has 15 cylindrical boilers and three triple- 
expansion engines, with a total force of 3750 
indicated horse-power. The two sets of engines 
which are aft work the two screws which ay 
the boat, while the third on the poop, works the 
forward screw, which is of bronze; this screw 
not only aids in the propulsion of the boat, but 
serves to disperse the accumulations of ice. Below 
the deck where the wagons are carried there is 
accommodation for 150 travellers of the three classes 
and 105 of the crew. The average speed of the 
ferry in open water is 14.59 miles an hour. The 
boat was built and erected at Elswick, then taken 
down and delivered at St. Petersburg, and trans- 





orted thence by wagon to Krasnoiarsk. From 

rashoiarsk to Irkoutsk it was chiefly transported 
on sleighs ; but there it was put on a steamer and 
taken up the Angara to Listvenitchnoie, on Lake 
Baikal. This village was chosen as it was connected 
with Irkoutsk by a high road, and because the slope 
of the adjacent shore was favourable for the erection 
of the hull. The boat was tried in February, 
1900, and it was found that it could easily crush 
through ice 34 in. in thickness with an 8-in. cap 
of congealed snow turned into ice, at the rate 
of from 3} to 6% miles. - The snow caps are far 
more difficult to work through than the ice itself, 
so it is presumable that the ferry-boat will with- 
out difficulty crush through ice much thicker 
than 42 in., which is rarely exceeded on Lake 
Baikal, except-when ice packs occur. - To aid this 
ferry-boat in the task of ice-breaking, a steam ice- 
breaker, christened the Angara, was built on the 
same slips last year; this is 195 ft. over all, 34 ft. 
beam, drawing 15 ft. when fully loaded with 1000 
tons, its limiting speed in open water being 13.92 
miles an hour. The arrangement is that the ferry- 


boat, shall, during winter make at least two double ~ 


journeys, and the auxiliary ice-breaker, a si 
journey each way per 24 hours, corresponding with 
the three trains each day on the Trans-Baikal line. 

For the repair of ships on Lake Baikal a floating 
dock has been constructed with five separate berths. 
The total length of this dock is 300 ft., the width 
94 ft., and the depth 45 ft., outside dimensions. 
The whole of the details of the steam ferry were 
worked out and designed by Professor P. K. 
Yankovsky. Some particulars of cost are given in 
the following Table : 


£ 
1. Construction, transport, and erection of 
the ferry-boat Baikal a -. 806,149 
2. Construction, transport, and erection of 
the ferry-boat Angara a ‘ea 226,666 
8. Construction of floating docks 80,218 


4. Construction of two jetties and landing 
stages at Baikal and Myssovaia .. ee 210,157 


When the line around Lake Baikal is completed 
the ice-breaking ferry-boat will be utilised for the 
uick transport of travellers and goods along the 
shores of Lake Baikal and for the improvement 
of inter-communication. The detailed surveys of 
the Baikal line, which are now nearly completed, 
were undertaken to definitely locate the line 
between Irkoutsk and the village of Koultouk at 
the south-west extremity of the lake, the trace 
beyond this point being determined by the 
natural features of the south and _ south-east 
shores of the lake, which possess a magnificent 
beach on which the line can be conveniently laid. 
Of the numerous variants of this line which have 
been studied, two alone were found to be practically 
feasible. The first, which is about 191 miles in 
length, starts from the terminal station of the 
Siberian Central, crosses the Irkout on a bridge, 
and follows the valley of this river in a 
southerly direction to the 98th verst (65th mile), 
then turns eastward, ing under the Zyr- 
kousounsk range (which rises to an elevation 
of 12,000 ft. above the sea), with a tunnel 
34 versts (2.32 miles) in length. Thence it de- 
scends to the village of. Koultouk at the south- 
west extremity of Lake Baikal, and continues 
hugging the southern and then the south-east 
shore, till it terminates at the village and port of 
Myssovaia. The estimates for this variant were 
high, 2,656,2501., or 13,9001. a mile; the work 
was also hard and likely to occupy a con- 
siderable time, while the gradients were Sees with 
a maximum of 17.4 per 1000 (1 in 57.46), which was 
bound to seriously interfere with both the length 
of trains, and the speed of the service. For these 
reasons the second route has been adopted, the first 
instalment of which is the line to Baikal already 
built. Thus this variant really starts from the 
shores of Lake Baikal, and hugs them till the 
village of Koultouk is reached, when the trace of 
variant No. 1 is followed. This latter is very 
favourable, from the traffic standpoint, because 
the maximum gradients involved are easy; but it 
entails the piercing of a series of tunnels under 
the rocky promontories jutting out into the lake, 
and the building of lofty dykes across inlets, the 
shores of which are very steep, these inlets being 
both numerous and very irregular in outline. The 
length of the railway by this variant from Irkoutsk 
is about 199 miles, or some 8 miles longer than the 
first. The works from Myssovaia towards Baikal 
along the lake were actively pushed forward in 
1900, and in the first six months the first 31.16 
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miles to Pereiomnaia, on the south-east shore, were 
completed. 
Trans-BaikaL Ratiway. 

The 686.54 miles of line forming this railway 
commence at Myssovaia, on the south-eastern 
shores of Lake Baikal. The railway from this point 
follows the shore for some distance, contouring the 
foothills of the snow-clad range of the Khamar- 
Daban; then at the 33rd mile it enters the valley 
of the Selinga, winding up this to the town of 
Verkhneoudinsk ; thence it continues climbing in 
a south-easterly direction till it crosses the Tzagan- 
Da range at its lowest point at 138 miles; then it 
descends to the iron works and foundries of 
Petrovsk, belonging to his Imperial Majesty’s 
private domains. The line then turns eastward, 
following the valley of Khilok, up to the summit 
on the Yablonovoi range, at 391.17 miles. In 
descending from the summit, the line follows 
the valley of the Tchita, down to the chief town 
of the Trans-Baikal district, called by the same 
name. From here the direction is still eastward, 
along the valley of the Ingoda to Onon, where 
the rivers Ingoda and Onon join to form the 
Chilka ; the latter is then followed by the line 
which passes through the town of Nertchinsk 
till Stretiensk, on the left bank of the Chilka, is 
reached, which is the present terminus. Here the 
steam navigation service of the Chilka and Amour 
commences. Two miles 52 chains west of Kaida- 
lovo (529.13 miles from Myssovaia), the main 
through line diverges to join the Eastern Chinese 
Railway and reaches the Chinese frontier at 215.03 
miles from the junction, and is now practically 
finished. The construction of the Trans-Baikal 
Railway was commenced April 11, 1895, and it was 
opened to regular traffic in July, 1900. The cost 
was 11,1581. a mile without rolling stock which 
added 10281. to the bill. The maximum gradient 
on tangents is 9.3 per 1000 (1 in 107.52) and on the 
minimum curve of 15.90 chains is 7 per 1000 (1 in 
142.86). On two sections only of 8.15 miles and 
7.96 miles respectively on the Tzagan-Da, and the 
Yablonovoi ranges, gradients of 17.4 per 1000 on 
tangents, and 15 per 1000 on the minimum 
curve, were allowed. 

On these sections, to avoid delay and breaking 
up trains, bank engines have been provided. The 
earthwork on the main line amounted to 27,764,994 
cubic yards (=40,442 cubic yards per mile), costing 
on an average 6.22 roubles a sagéne, or a little 
under 10}d. a cubic yard. Table IX. gives the 
amount of bridgework and culverts on this line, 
and the approximate details of the principal 
bridges are given separately. The maximum dis- 
tance between watering stations on the Trans-Baikal 
line is 30} miles. The works were carried out 
under the personal supervision of Engineer A. 
N. Pouchetchnikov. The population through- 
out the route is very small, under 2.52 to 
the square mile, and the country possesses a very 
severe continental climate, the average summer 
temperature being 64.6 deg. Fahr. (+17 deg. 
Cent.), and in winter —7.6 deg. Fahr. (—22 deg. 
Cent.), with occasional minima of —60 deg. Fahr. 
(—50 deg. Cent.). Seventy per cent. of the popu- 
lation is collected, as a rule, along the river; 
it is exclusively Russian, and is engaged in 
horse and cattle rearing, and _ transportation. 
Tea is the principal article of transport, and is 
carried from Kiakhta on the Chinese frontier, 
along the main roads to Russia in Europe to the 
amount of 27,438 tons per annum. The remaining 
population are native nomads (Bouriates), exclu- 
sively occupied with horse and cattle rearing. The 
rigorous climate is evinced generally by the exist- 
ence of a bed of perpetually frozen soil of consider- 
able depth. The surface thaws in summer for 
2.30 ft. to 6.56 ft. In this frozen bed dynamite 
had to be used in deep cuttins's, even in summer, 
and when the surface was soft. This was a formid- 
able obstacle in laying the water supply to stations, 
the pipes having to be placed in culverts provided 
with artificial heating. All watercourses throughout 
the country are frozen solid in winter, with the 
exception of Selinga, the Ouda, the Chilka, the 
Argougue, and the QOnon, notwithstanding the 
velocity of the current, which is generally from 
4 ft. to 6 ft. per second. The winter season is 
chiefly remarkable for the very slight amount of 
moisture deposited (less than 4 in.), and the total 
absence of snow ; the summer season, on the other 
hand, is characterised by abundant rains (mid-June 


siderable amount of winter work. The rainy 
season produces sudden floods, which result in 
inundations, especially when coinciding with the 
melting of the snow on the numerous mountain 
ranges. In 1897, a specially disastrous inundation 
occurred when several villages were carried away, 
and the waters reached a height never previously 
recorded, more than 14 ft. above the highest native 
high-water marks. Much damage was also done 
to the railway and the road-bed in construction, 
and huge quanties of materials were carried away, 
the making good of which entailed very heavy ex- 


TaBLE IX.—Trans-Baikal Railway—Bridges and 
Culverts. 





Description. No. Length. Span. 





Cost. Remarks. 
Masonrycul- 3& 3 ft. 6in. | £2 11 10} Barrel culverts. 
verts | ° per cubic | 
| 17 ft.6in. yar | ; 
Wooden 160 25,501ft. 7ft.to £4 0 13 All with timber 
bridges 210 ft. per cubic, abutmentsand 
foot | piers. 
Wooden 674 7 ft. to £7218 10} With masonry 
ridges 35 ft. abutments. 
Metallic 98 7ft. to 60 2 9} With masonry 
bridges 175 ft. | single spans. 
Metallic .. Waterway 280ft. to 146 1 3 Several spans 
bridges openings 1680 ft. (seenext Table) 
Total | 977 


} 





TaBLe X.—Trans-Baikal Railway—Chief Bridges. 
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Name of Description of |“ 0/2 .:/E | Description of 
River. River. o& S| & Io} G rder. 
a - ciel . 
S55 a8)%| ¢ 
BORIS 2 
miles| ft.| | ft. 

Selinga .. Navigable} 86.19|1680) 6 280|Semi - parabolic, 
throughout its with road on 
course in the Rus- | lower booms. 
sian Empire; re- 
gular steam eer- 
vice of navigation } 

Ouda_ .. Raftingorly  ../107.41) 350) 2) 175/Triangular type 

rders, with 
straight mould- 
ings and lower 
decking. 

Tchita ../Not navigable ../446.86) 525) 3, 175 Ditto. 

Ouroulga_ ,, " .-|535.04| 420) 3 140 Ditto. 

Tolovcha __,, * if A 280) 2 140 Ditto. 

Nervcha.. Rafting only ../610.62/1050) 5) 210/Triangular sys- 

tem with curved 

| upper mould- 
ings and lower 
ecking. 

Kouenga Not navigable ..|/652 39) 490) 2) 245 Semi - parabolic, 

| k 4 | with lower 





| decking. 


pense. Unskilled labour, the native supply being 
wholly insuflicient, was partly furnished by exiles 
and convicts, and only a very few Chinese and 
Bouriates co-operated. The whole of the skilled 
labour was brought from Russia. The railway had 
to be laid out so as to follow the river valleys almost 
exclusively throughout the mountain. region of the 
Trans-Baikal. These are almost always narrow with 
rocky and precipitous sides, and entail very heavy 
work in constructing the road-bed and the retaining- 
walls to protect the embankments from the rapid 
streams. More than half the excavations had to 
be loosened with explosives. 


(To be continued.) 





NOTES. 
Tue Kitson Licur. 
From a report by Professor V. B. Lewes and 
Mr. Boverton Redwood, it would seem that the 
arc lamp and the incandescent gas light are about 
to meet with a powerful competitor in the Kitson 
incandescent petroleum light. In this light ordi- 
nary kerosene is gasified under a high pressure, and 
used to heat a mantle of the ordinary Welsbach 
type. The report states that the light gene- 
rated averages 1000 candles over extended periods 
of time, and the loss of luminosity, due to dete- 
rioration of the mantles, is not greater than in the 
case of ordinary incandescent gas lights. The 
candle-power of the light varies directly as the 
pressure in the oil reservoir, and this is accordingly 
made of sufficient size to prevent any marked re- 
duction of pressure in 24 hours. The oil reservoir 
is a strong cylinder fitted with a pressure gauge, 
and in this the oil is stored at a pressure of 365 lb. 
per square inch or more. The oil is gasified by 
the waste heat from the burners, the temperature 
of the vaporiser coils being so adjusted that no 
decomposition of the oil occurs. At starting, these 
coils have to be heated by a separate source of heat, 


the well-known Primus type of lamp, or by a 
vapour lamp using some of the lighter petroleums 
as fuel. The report states that the amount of oil 
needed to maintain a light of 1000 candles is only 
to gallon per hour. 


CANADIAN WATERWAYS. 


The Canadian Government is taking active steps 
to improve the waterways and seaports of the 
Dominion. The St. Lawrence route is receiving 
much attention and discussion, both in Parliament 
and in the daily press. There is a unanimous 
feeling that the increased demands of modern 
shipping must be met with deeper and larger 
channels, and a more perfect system of lights and 
buoys, and large appropriations have been voted. 
About 12 years ago the St. Lawrence ship channel 
was completed to a depth of 27 ft. at low water, 
and a minimum width of 300 ft., from Montreal to 
the sea. It is now being deepened to 30 ft., and 
widened to 450 ft., and there is talk of 35 ft. and 
600 ft. The total length of dredged channel is 
about 50 miles. The work is mostly done by the 
Government, and they are now adding several large 
and high-powered modern dredges to their fleet, 
and remodelling the Government shipyard at 
Sorel, Quebec, by the addition of steel buildings 
and new tools. This is mainly due to the pro- 
gressive policy of Mr. Tarte, the Minister of 
Public Works ; and these additions are being made 
under the engineering guidance of Mr. A. W. 
Robinson, M. Am. Soc. C.E. Two large steel- 
hulled dredges are now being built from Mr. 
Robinson’s designs—one for British Columbia, and 
the other for the St. Lawrence. Mr. Robinson has 
also been commissioned to examine the seaport 
channels in Nova Scotia and New Brunswick, with 
a view of designing a large self-propelling dredge 
to suit the conditions there existing. 


Tue Raitway In CHIna. 


Some interest has been recently aroused by tele- 
grams concerning an accident on the railway which 
forms the geographical backbone of the mili- 
tary situation in China. It was first reported as 
due to a ‘‘culvert repaired by the Germans.” 
Next, as caused by a heap of sand on the line ; and 
finally, as ‘‘in a measure due to the general condi- 
tion of the line which needs to be relaid.” ‘‘The 
military engineers have had to make the best of 
rails which were damaged by the Boxers, and an 
inadequate supply of sleepers and bad bolts, &c.” 
Whichever of these is more nearly correct, one 
cannot refrain from the feeling that possibly if the 
repairs to and running of the line were left to those 
who designed, built, and maintained it, it might run 
more sweetly. It is ill working on thin ice, and 
that the ice over there is very thin may be judged 
from the wording of the first telegram above 
noted, and from the fact that a tug belong- 
ing to one nation only touching a bridge guarded 
by another nation is sufficient excuse for a volley. 
The existing staff of the northern railways car- 
ried all the Chinese troops sent north in the China- 
Japan war over a single line and light rail, and 
carried them without a hitch through the disastrous 
floods which breached the line at frequent intervals. 
Repairs had to be constantly made on banks, 
bridges, and culverts, and the troop trains were 
kept going throughout without even a small 
accident—saving that once a ‘‘ brave” from far 
districts tried to stop a car with his toe! Even in 
that case no damage was done to the car. On 
the double track (Tientsin-Peking line) the Boxers, 
drawing in their own details to the general orders 
given them from Peking, drew the spikes, or 
forced the trained natives to do so, piled the sleepers 
inside the stations, soaked them with kerosene, and 
so burnt up sleepers and stations buildings together. 
The rails, being too heavy to carry off to the 
villages, were thrown down on one another, or on 
bridge abutments, and so bent as to be useless. It 
is scarcely conceivable that the military engineers 
who first assumed possession of the line, Russians, 
Germans, and French, should not have long ago 
ordered and received such rails as were necessary 
for repairs. If they have been received, it would 
seem difficult to account for the statement that a 
line which a year ago was an excellent piece of 
work in every respect—fully ballasted, well laid 
with heavy rails, and over which 55 miles per hour 
was often run comfortably—is now ‘‘ utterly in- 
efficient for the traffic.” Nothing but lamentable 
neglect on the of those who withheld this 








to mid-August), which curtail considerably the 
workable period of the year, and compel a con- 


which may be afforded by methylated spirit, as in 


railway from the British bondholders—the mort- 
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gagees of the line—and their engineering staff on 
the ground, can explain such a fine piece of engi- 
neering being reduced to one “‘ utterly inefficient 
for the permanent traftic.” The last occurrence of 
an accident of any importance on the Imperial 
Chinese railways was over ten years ago, and that 
was the first after some ten years’ working. 


Tue Manpatay-Kuniéne Ratway. 


As many of our readers are doubtless aware, the 
objective of thisrailway, a ferry on the Salween River, 
about 260 miles from Myohoung Junction, close to 
Mandalay, has been for some eighteen months past 
a region in a disturbed state owing to emotion 
among @ tribe called the Wild Wahs. Such unrest has 
prevented the Burma Railways Company from carry- 
ing on a series of surveys in the Lashio (about 175 
miles from Myohoung Junction) Kunléng section 
of the line with a view of determining the best 
route for their railway between these two points. 
The existing data, based upon somewhat rapid and 
general observations, showing a very high mileage 
cost, which it is believed might be considerably re- 
duced as the result of more detailed and extended 
studies of the country. Meanwhile it has been 
settled that the construction works at present in 
hand shall stop at Lashio, in which section, near 
Myohoung Junction, there are already very heavy 
works, the Zeebingyi Ghat alone, which is situated 
close to the junction, involving some 16 miles of 
1 in 25 adhesion grades, with four reversing 


dazzles more than it pleases. Other applications 
for the carbide are needed. That it should be a 
powerful reducing agent, could be anticipated from 
its composition, and Fréhlich, Gelmuyden, Moissan, 
Neumann, Tarugi, and Warren, among others, have 
investigated its metallurgical capabilities. To this 
list must now be added Fr. von Kliigelgen, who 
ublishes a long paper in the ‘‘ Zeitschrift fiir 
lektrochemie” of April 11, and the following 
weeks. Kliigelgen uses clay crucibles, and a 
commercial carbide which contained 88 per cent. 
of Ca C, He first tried lead oxide. When 
equivalent proportions of oxide and calcium 
carbide are mixed, the reduction starts at dark 
red glow and yields only carbon dioxide ; with an 
excess of carbide, carbon monoxide also makes its 
appearance. The chief agent appears to be the 
cium ; the carbon comes in more secondarily, 
especially when the mass is heated to high 
temperatures. This is proved by the fact that 
finely-divided carbon is found in the mass when 
the reaction remains incomplete, as it frequently 
does ; and this carbon has a decidedly detrimental 
influence, because it prevents the fusion and union 
of the reduced metallic particles. Further, calcium 
carbide is decomposed when heated alone, and the 
calcium is transformed into oxide and carbonate. 
It is hence advisable to conduct the experiments 


chloride, which may, however, destroy the crucibles. 


stations and numerous sharp curves, also several | energetic to proceed by itself. With chloride, how- 


u 
tunnels. Further on, at about 80 miles from Man-| ever, it is explosive. Mixtures of chloride and | whose inner surface was a cone of any solid an 


; dktei fi i ide i i i i i downwards, would have the property that 
dalay, is the Gékteik Gorge or Cafion, with an | oxide in suitable proportions, provided with a core ee een al ee ir pe 


OO 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held May 10, 
Professor S. P. Thompson, President, in the chair, a 
paper on “ Applications of Elastic Solids to Metrology” 
was read by Dr. Chree. The ordinary conception of a 
solid is apt to be that of a body whose shape and volume 
are variable only with temperature. Elastic changes in 
dimensions are necessarily small in most bodies of limited 
size, and ref are often negligible even in exact work. 
The object of the present paper is to exemplify the bear- 
ing of elasticity on physical measurements. Many of the 
results depend ultimately on a previous paper by the 
author, in which expressions were obtained for the mean 
strains and for the change in total volume of any homo- 
meous elastic solid acted on by any given system of 
orces throughout its mass or over its surface. The 
formula is first — to the case of a right circular 
cylinder, and ivis shown that the action of gravity can be 
eliminated by taking for the length and volume the means 
of the results obtained when the cylinder is suspended by 
a string, and when it stands upon its on a flat 
surface. The effect of the pressure of a surrounding 
medium of constant density upon the shape and volume 
of an isotropic solid is considered, and the theory is ex- 
tended to the case of an ceolotropic solid in a medium 
of varying density. If a standard kil me of plati- 
num-iridium were suspended instead of being suppo 
on its base, the alteration in volume would be 66 x 10-8 
Cc. cs., and if it were transf from air at atmospheric 
pressure to a vacuum the alteration would be 24 x 10-6 
c. cs. The change in volume of the material of the walls 
of a flask containing liquid is next investigated, and it is 


under a layer of fused sodium chloride or calcium | Shown that the change is independent of the thickness of 


the walls, the mean expansion per unit of volume being 
inversely proportional to the whole volume. Whether 


With lead oxide the reaction is not sufficiently | the alteration consists of an increase ora decrease depends 


m the dimensions of the vessel. pt a flask, 

le, vertex 
e volume 
would be unaffected 


average depth of some 1300 ft., involving in its cross- | of chloride and carbide to act as a primer, need by the peessare of any liquid i» might contain 
e 


ing the adoption of sharp curves and steep gradients | not be heated from outside, and gave a good yield 


for both the northern and southern approaches—|of metallic lead, up to 92 per cent. The lead | internal ca 
the ruling one being 1 in 40—and an already famous | contains only very little calcium; when a large | of containe 
viaduct, with one of its i 320 ft. high from ground | excess of carbide is applied the calcium per- | circular cylinders, 


“6 idge”’ i solution is ible. 
ed upon a ‘‘natural bridge” }centage may rise to 1 per cent. and above. |S UNOn ® ‘ido a Shin srathomh elenelion talon caelan diasent 


to rail level, and foun 


cannot, in general, determine the effect on the 

ity of a vessel due to the pressure 
liquid, but if the walls are coaxial right 
the common axis being vertical, the 
The increase in volume per unit 


formed of blocks of limestone, which in some re-|Copper oxide reacts more energetically than | ,. the density of the liquid, the height of the mark, an 


mote age have fallen down from the cliffs above. | lead oxide; a more quiet process results when | the 


radius of the tube, while it varies inversely as the 


The waters of a stream named the Chaungzone, the}calcium chloride, fused previously in an iron| thickness of the walls. As a numerical example, a glass 
level of which is ordinarily 550 ft. below the top|crucible, is poured over the mixture. A mixture | tube 12.7 centimetres high, 10 centimetres internal 


of this natural bridge, has in time forced its|of carbide and copper chloride behaves like an 


grammes more mercu 


diameter, and 1.5 millimetres thick, would hold 0.11 


than it would if inelastic. The 


way through the loosely-piled blocks by a dark|explosive. But the copper regulus obtained is solution is possible in the case of a spherical shell, and 
channel or cavern over a quarter of a mile in| comparatively small. A great deal of the copper is | this problem is also investigated in the paper. The 
length. It is an old story now how an American | separated as a powder, which the heat, owing — author next considers the er of the theory of 


firm secured the contract for the manufacture in | to the liberation of carbon, is unable to melt, thoug 
America, and erection in Burma, of this great | it destroys the crucibles and throws the mass about. 


elasticity to standards of lengt to gi 
idea of the problems actually occurriug in snes he 
deals particularly with five forms: thestandard yard, the 


and to givea more exact 


viaduct, upwards of 2200 ft. long between abut- | In mixtures of copper and zinc salts, some reduced |: ; : : 
ments, with 10 spans of 120 ft. each, and others | zinc is burned again during the latter stages of the standard longing to th Duron Tnteratioe —e 


varying from 60 ft. to 55 ft. each, at a cost of | process, and the preparation of other alloys was not | deflection bars 


in magnetometers. The shapes of these 


60,125/., and time of completion one year; the| very successful. The yield of tin was poor, molyb- | bars are devised partly with the object of facilitating 


most favourable English tender requiring three|denum, tungsten, chromium, iron, nickel were 


equalisation of temperature throughout the bar. Most 
modern standards are supported, not over the whole lower 


years for the work and 116,000/. We are not aware | obtained as powders containing carbon; bismuth : 
—and this is a crucial point—if the bases for calcu- | would easily be reduced in a satisfactory way, the porwr De of ae deals ate ee 
lation were the same in both cases, and this point | alkali hydrates likewise, the chlorides less so ;| sented by a heavy bar supported on points or rollers has 


is one which it would be well to have cleared up, | aluminium oxide and chloride gave trouble. The | not yet : 
very accurate, except near the nope. In ir stan- 
dards of length, it is the horizontal projection of the 


as it goes without saying that in such matters all | researches demonstrate that calcium carbide can un- 


obtained, but the Bernoulli-Euler solution is 
gra- 


the various tenderers, and the ultimately accepted | doubtedly afford ’a very valuable help to the chemist duated surface that usually concerns us, and it is proved 


contractor, should be treated exactly alike, and in| and assayer ; and also to the metallurgist in re-| that unless we deal with a very long 


bar, the difference 


accordance with past and usual practice. We} fining operations. Butits direct metallurgical value | between the chord and the are is very small. This dif- 
understand, however, that while no exception has | has not yet been established, and can hardly be de- ference increases as the supports are moved outwards from 
been taken to the design of the Gorteik viaduct | termined, in our opinion, by laboratory experiments | their most favourable position towards the end of the bar. 


or the quality of the material (mild steel) employed, | conducted with materials considerably less than a 


The standard ab te in this respect compares unfavourably 


certain criticisms have been made as to the manner | pound in weight. The quantity of carbide worked = supported in various ways, both | 


6 . The curvatures and lengths of 
hee coded andl entonded, 


in which the work of erection at site has been} varies, but cannot be neglected. An objection, | are treated at length, and it is shown that by a proper 
carried out, and that the matter is now engaging | raised indirectly by Moissan, that these reductions | arrangement of supports the alteration in_ length 


th i i i i i bet t ints 
e attention of Sir Alfred Hickman, M.P., and| generally lead to the formation of metallic carbides . — a _ > peated uapetuaes. Ta tn 


. tot; of z section the divisions occur on the neutral 
The carbides eae their distance apart is unaffected by stretch- 


others. Sir Alfred having applied to Government | —which he, in fact, generally wished to prepare— 
for an independent inquiry into the question, | requires, however, modification. 


ue to bending can be rendered so 


one among many matters which will necessarily | generally form at higher temperatures, and lower | ing of the material. In the case of magnetometer deflec- 
be investigated will be the nature of the labour | temperatures are, for many reasons, preferable for | tion bars it is advisable to have the magnet as near to the 
Soe ar ag in the field riveting of the structure, | these reactions. On the whole, reduction by cal- | bar as penile. Increasing the distance between them is 
an equivalen 


the resulting quality of the work. It will|cium carbide is more likely to yield a metal free : ; 
probably be advanced that insufficiently skilled | from carbon than the reduction by means of coal. —— Increasing the weight of the 
of support by reducing the size of the graduated circle, 
CaTALocuEs.—We have received a circular issued by | produce errors on account of bending. 





ndian labour was employed. For the sake of the 
American contractors, the Burma Railway Com- 
pany, and the Indian Government, it is desirable | Messrs. Joseph Robinson and Co., of the Springfield- 


to having the scalea long way from the neutral 
eb and car- 


age, or decreasing the distance between the two points 


Professor Everett congratulated the author upon the 


that such criticism should be examined without | lane Iron Works, Greengate, Salford, Manchester, enu- | practical application of a difficult theory to the measure- 


ialotien } ; 
Prejudice include rolls for paper mills, bleaching and dyeing plant, 


Catcium Carpipe as Repuctna AGENT. 


merating the class of machinery made by the firm, which | ment of lengths and volumes. 


Mr. Watson said that it was usual, in deducing the 


and rubber and guttapercha manufacturing machinery. : : + of ite clvcumfer- 
*"The Edwards's Air Pump Syndicate, Limited, of 3and 5, precip Gedney the measurement of its circu 


tape, to diminish the result by half the 


Some specimens of copper and alloys, exhibited | Crown-court, Old Broad-street, E.C., have issued a new | thickness of the tape. He would like to know if this was 


t year at Paris by Siemens and Halske, of Berlin, | pamphlet for the use of marine engineers, giving full par-| the right correction to apply. In measuring the circum- 


eatures of the 


i ith i ticulars of the construction and speci - ake - to 
were examined with interest, because they had been | Pan ats O° at fase oy eth peti oF ot ag | ference of @ cylinder it is necessary to wind the tape in a 


y, 


reduced with the aid of calcium carbide from oxides the General Electric Company, Limited, of Queen Vic- | ® 


iral so as to bring the divisions side by side. This 


gives a result which is too great and not too small, as 


and chlorides. Commercial calcium carbide is not toria-street, E.C., which just been issued, contains | might at firet sight be imagined. 


yet ten years old. It is manufactured in more] particulars of Wood’s swivel trolley head for electric 
0 half a hundred works, the problems of its pro- pore ge nly 3 for ropa Sg erage equip: 
uction have satisfactorily been solved, and if we | ment are also listed in this circular.— We Face “ 
ry ea : . f Messrs. C. Redman and Sons, Halifax, a copy of 
_ — what to do with It, it might still be aoe their new catal: containing pa itally executed alice- 
€d as a most promising child. But it remains trations of the 


Mr. Campbell asked if any special experiments had 


been performed to determine directly the bending of 


tandards at different points of their length. 
Dr. Lehfeldt asked if the work of the author could be 


ing machines, shaping machines, and | used to determine the pressure corrections of thermo- 








Practically simply the parent of acetylene, which | lathes, of which they are manufacturers. 


meters. He would like to ask why it was necessary to 
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use supports instead of allowing a standard to rest ona 
flat surface. ; 

The Chairman said that the was important because 
of its bearing on the question of the relation between the 
units of different nations. He drew attention to the 
alteration of the factor converting metres into inches, 
and asked if it was due to alterations in the properties of 
matter or to errors of observation. The two legal defini- 
tions of the gallon differ by an appreciable amount, and 
it would be interesting to know if this discrepancy coul 
be due to changes in the volume of measures due to the 
— contained by them. ; 

r. Chree, in reply to Mr. Watson, said the correction 
would depend upon the diameter measured, because that 
determined the curvature of the tape, and therefore the 
stretching produced. : 

In reply to Mr. Campbell, the author stated that experi- 
ments had been made upon the bending of bars, and they 
agreed well with theory. The correction formula obtained 
for a thermometer is similar to the ordinary one : 
bar is usually supported so as to remove the uncertainty 
of the distribution of surface pressure when it rests on a 
flat surface not a true plane. In reply to the President, 
Dr. Chree said that the alteration of the factor converting 
metres into inches was probably due to errors of observa- 
tion on account of the width of the divisions of the stan- 
dard yard, and on account of the difficulty of obtaining 
the bar at the standard temperature of 62 deg. Fahr. 

A paper by Mr. J. Rose-Innes and Professor S. Young 
on ** The Thermal Properties of Isopentane Compared with 
those of Normal Pentane,” was read by Mr. Rose-Innes. 
In previous papers the authors have investigated experi- 
mentally the thermal properties of isopentane and normal 
pentane, and have stated certain conclusions from their 
observations. The present paper gives the conclusions 
reached after a more exhaustive examination of the 
experimental results of the former papers. The quantity 

— pv at any volume and temperature is called the 
departure from Boyle’s law at that point, and it is found 
that there is a constant ratio between the departures from 
Boyle’s law of isopentane and normal pentane at the 
same volume and temperature. To test the law a 
probable value of the ratio was determined, and by 
means of it a ny number of values of pv for isopentane 
were calculated from results for normal pentane. These 
calculated values fall upon the same curve as the obeerved 
values and agree with them to within about 1 percent. The 
authors are confirmed in their previous conclusion that 
the difference of pressure between two isomeric substances 
at the same temperature and volume involves the same 


wer of the density as the first deviation from Boyle’s | P' 


aw, t.¢., the second power. 

Mr. J. M. Gray said the numbers obtained would be 
valuable to him, and he would make use of them in his 
calculations. He was sorry, however, that the authors 
had dealt with empirical formule instead of rational 
formule deducible from the theory of gases. 

Dr. Chree asked how the temperatures were measured. 

Mr. Rose-Innes said that recourse had been had to 
cmaeent formule because they found theoretical for- 
mule useless. He gave examples of the failure of well- 
known equations to satisfy experimental results. The 
temperatures were measured with a constant volume air 
thermometer, a small correction less than the errors of 
experiment being employed to reduce the readings to the 
thermodynamic scale. 

The Society then adjourned until May 31. 








Tur GerMaN EMPEROR AND THE INSTITUTION OF NAVAL 
ARCHITECTS.—The Council of the Institution of Naval 
Architects having forwarded a letter of condolence to 
his Imperial and Royal Majesty the German Emperor, 
who is an honorary member of the Institution, on the 
death of her late Majesty Queen Victoria, the following 
letter has been received in reply: ‘‘I have received your 
letter of February 28 last, and I beg to thank you, as 
well as the Council and members of the Institution of 
Naval Architects for their eloquent expression of your 
sympathy on the occasion of the decease of my beloved 
grandmother her Majesty Queen Victoria. deplore 
with the British nation the loss of the noble Queen 
whose memory will livs for ever in the hearts of her 
gag Berlin, March 25, 1901. (Signed) Wuu1am, 

-R., Admiral of the Fleet and Field Marshall. To the 
Earl of Glasgow, President of the Institution of Naval 
Architects, London, W.C. 


Our Locomotive Exrorts.—The export demand for 
British locomotives has shown some dulness this year. 
The value of the engines exported in April from the 
United Kingdom was no more than 102,240/., as compared 
with 145,612/. in April, 1900, and 108,613/. in April, 1899. 
In the four months ending April 30 this year, engines 
were exported to the aggrezate value of 4688770, as 








compared with 605,851/. in the corresponding iod of 
1900, and 449.9747. in the corresponding period of 1899. 
The principal exports were made as follow : 
i ieee AES ee BAR —__—_-_—— 
Country. ; 1899. 1900. | 1901. 
Es £ £ | £ 
South America... --| 65,300 106,028 117,107 
British South Africa 23,517 56,114 | 50,056 
British India 218,972 214,770 108 122 
Australasia .. 33,288 75,271 48,281 


} 





It will be observed that the decline noticeable in this 
> shipments is accounted for by the falling-off in the 

th African and Indian demand. It is satisfactory to 
note that the exports to South America have been increas- 
ing, notwithstanding the development of a certain amount 
of American competition in that quarter. 





MARINE ENGINE PERFORMANCE. 
To THe Eprrok oF ENGINEERING. 
Srr,—Among other matters of interest, I was much 
struck by the splendid results, the steam economy, &c., 
of the s.s. Inchdune and Inchmarlo, as described in your 
issues of January 4 and 18, of the current year. 
From the description given, these unparalleled results 
must be the consequence of the superheating of the steam, 


| the efforts to keep it dry in the whole cycle of operations, 


and the enormous rate of expansion which the above 
allows to introduce with steam of very high pressnre com- 
bined with quadruple stage of expansion. 

In some sense I was quite prepared for these results. 
Every engineer knows that liquefaction within thecylinder 
is the great drawback against great ratios of expansion 
and consequent steam economy, and so I was quite prepared 
to see that with the superheating and the precautions 
against loss of heat, there was a marked economy. The 


‘A | 8ame experience has been gained when the late Mr. John 


Penn introduced superheating of steam with the then 
current pressures, not exceeding two atmospheres above 
atmospheric pressure. 

But when the pressures rose with the introduction of 
the compound engine, serious trouble was experienced 
through the scouring of slide-faces and the rubbing-faces 
of the cylinders by the higher temperature of the high- 
—— steam; and superheating became soon aban- 

oned. Maybe there were some minor reasons (in Eng- 
land, for instancs, the opposition of the Board of Trade), 
but the main reason was to be found in the practical and 
mechanical difficulties encountered. 

These difficulties must wax with the pressure of the 
steam in a double sense: 1. By the increasing tempera- 
ture ; 2. By the circumstance that with the present high- 
pressures in use with triple and quadruple compound 
engines, none but the purest feed water is compatible 
with working, and, therefore, all vegetable and 
animal lubrication 1s prohibited, and only the smallest 
amount of mineral oil is allowed for internal lubrication. 

It is apparent, however, that both the Schmidt Sta- 
tionary Engine Company and the Central Marine Engine 
Works have both mastered the difficulties, but in what 
way is not clear. 3 

am sure thatp I am not the only engineer who is 
puzzled how the mechanical difficulties inherent to the 
use rides om fn ge meg high-pressure steam have been 
mastered by the above houses. It would be more than 
interesting to know in what way it has been done, and I 
am sure you would oblige many of your readers if you would 
ublish the means by which the same hasbeen attained. If 
it does not belong to the undivulged secrets of the above 
works, the engineering world would be much benefited 
with the knowledge of what is still yet obscure, and it is 
for that that I am asking your assistance. 

In my opinion the engines of the above Inch steamers 
must mark an epoch in the same way as—for instance, 
the Aberdeen, of Dr. A. C. Kirk’s design, with triple- 
compound engines. It would be interesting to know in 
what way the difficulties have been surmounted. 

. I am, Sir, respectfully you 
- H. vAN MgerTeEN, M.I.N.A. 
Buitenzorg, Java, April 17, 1901. 





BALL BEARINGS. 
To THE EpiTor or ENGINEERING. 

Srr,—I have read with some interest the letter in your 
issue of April 26 on the subject of ‘‘ Ball Bearings,” in 
which it is stated that ‘‘the various forms of roller bear- 
ings which have been offered from time to time as a com- 
apy in anti-friction bearings have been and are more or 
ess a failure, for very obvious reasons,” and it is claimed 
that the only anti-friction bearing that can be had is a 
perfect ball ~~ 

Whilst it must admitted that many forms of roller 
bearings introduced have proved to be unequal to the 
claims made for them, experience has also shown that 
ball bearings, although successful when subjected to light 
loads, invariably fail under heavy ones, the failures 
arising chiefly from the balls indenting the paths or races 
upon which they run, and becoming flattened by the load 
t’ oy are unable to carry. Directly this takes place the 
balls begin to lose their friction-reducing properties, 
which is shown by the following experiment : 

If a semi-circular trough be constructed which accu- 
rately fits a ball, and after the ball is placed therein, one 
end of the trough is lifted until movement of the ball 
takes place, it will be found that the ball moves by sliding 
and not by rolling. This is indentation carried to its 
extreme limit. 

Another defect in ball bearings is that the balls are 
allowed to touch each ‘other ; and as the touching points 
of any two balls are revolving in opposite directions, 
there must be a certain amount of scrubbing friction be- 
tween them. Attempts have been made to overcome 
this last difficulty by making every other ball in the series 
slightly smaller in diameter than the weight-bearing 
balle, that is, to make them spacers only. The objection to 
this is that you at once reduce the ing power of the 
balls by half. The ball bearing, therefore, however admir- 
able it- may be for light weights, as far as I know has 
never succeeded under heavy | owing mainly to the 
fact that all the weight is carried by only one or two 
at any moment of time, and the balls only touch the 
races or ball paths on a point, the result being as men- 
tioned above—that either the balls crush or the races are 
indented. 7 

The question of the successful application of a roller 
bearing has now been colved after many years of experi- 
ment and experience, the chief factors in which are: 

1. The poe construction of the various parts of 
materials suitable to withstand the stresses imposed upon 
them, with due regard to their relative movements. 





2. The careful adjustment and control of the rollers in 


true axial line, so that they do not touch 
each other, and that they are of sufficient diameter and 
len to bear the fatigue of the duty they have to 


orm, 
3. The reduction of working parts which must be 
simple and as few as possible. 
ese questions have been satisfactorily solved, and 
provided that good workmanship and pa | material are 
used, and that the roller bearings are so designed and 
fixed in their housings that the specified | is dis- 
tributed equally, and is not exceeded in practice, all the 
advantages claimed for a successful silier bearing in 
regard to economy of power or savings in energy can be, 
and are being, demonstrated at the present time. 
We are, Sir, your obedient servants, 
‘* EMPIRE” ROLLER BEARINGS. 
(Thomas W. How, Managing Director). 
The Empire Roller-Bearings Company, 1, Delahay- 
street, Westminster, S.W., May 2, 1901. 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday afternoon, the 15th inst., at the Society’s 
rooms, 70, Victoria-street, Westminster, Mr. W 
Dines, B.A., the President, being in the chair. 

Mr. Rupert T. Smith read a paper on “‘ The Periodicity 
of Cyclonic Winds,” which was the result of a discussion 
of his own observations made in the neighbourhood of 
Birmingham during the 26 years—1874 to 1899. The 
equinoxes do not a to be very stormy periods ; but 
from the author’s Tables it is shown that the greatest 
a mage A and force of cyclonic wind occurs some two 
weeks before the spring equinox, and some three weeks 
after the autumn equinox. 

Mr. W. Marriott gave an account of the bequest by 
the late Mr. G. J. Symons, F.R.S., to the Royal Meteoro- 
logical Society. Mr. Symons, who died on March 10 last 
year, was the founder of the British rainfall organisation, 
and was a most distinguished meteorologist. He took a 
great interest in the welfare of the Society, and held the 
office of secretary for a period of 25 years, and was twice 
elected President. 

By his will Mr. Symons bequeathed to the Society his 
Cross of the Legion of Honour, the Gold Albert Medal 
awarded to him by the Society of Arts, the Testimonial 
Album Y sens a Soe him in 1879 by the Fellows of the 
Royal Meteorological Society and the sum of 200/., as well 
as such of his hoon, pamphlets, maps, and photographs of 
which there was no copy in the iety’s library. Mr. 
Marriott stated that from Mr. Symons’ valuable collec- 
tion he had selected for the Society over 5000 books and 
pamphlets and about 900 photographs. A large number 
of the books were old and rare works, 750 bearing dates 
previous to 1800, while eight were as early as the fifteenth 
century. By this noble bequest the Royal Meteorological 
Society now possesses the most complete and extensive 
meteorological library in existence. 





AMERICAN SrgEL Ratts,—A revival in orders for steel 
rails is reported in the United States. It is estimated 
that the new orders given out represent an aggregate of 
fully 100,000 tons. 


Frencu Coat Imports.—Coal was imported into France 
in January to the extent of 1,095,900 tons, as compared 
with 969,450 tons in January, 1900. In these totals 
British coal figured for 663,730 tons and 556,580 tons re- 
spectively, and Belgian coal for 381,310 tons and 361,810 
tons respectively. 








Cootinc Tower AT BIRKENHEAD.—In our account of 
the Zschocke cooling tower, supplied by Messrs. Doherty 
and Donat, of 82, Deansgate Arcade, Manchester, to the 
Birkenhead Corporation for their electric tramway power 
station, we stated ( 603 of last week’s issue) that the 
tower had a skin of gaJvanised iron. We have since 
learned that we were in error, and that the lining is of 
matchboarding. ‘The makers, who further inform us 
that the towers are constructed in this country, send us 
the following readings taken during April : 

Readings of Vacuum and Circulating Water Temperatures 
Taken in Connection with Surface Condensing Plant, 
and Zschocke’s Patent Chimney Cooling Tower, a8 
Supplied to the South End Generating Station for the 
Tramways Committee of the Birkenhead Corporation. 

















Circulating Water. 
Date. Vacuum. —_— 
Tolet. Outlet. 
19CL 
April 14 25.7 66.8 99.5 
— 26.3 62.5 95.7 
ae 27.2 62 4 91.0 
Pee * f 27.8 61.0 990 
Se 27.6 67.5 97.2 
ere 27.4 67.2 98.4 
» a 27.2 68.6 94.2 
nom 25.8 73.1 98.3 
» 22 26.4 70.2 101.4 
oo 27.5 71.7 97.4 
» 2 26.5 60.3 98.7 
» 25 26.6 62.7 97.0 
oo. 28 27.3 63.4 91.0 
a a 26.3 61.0 94.7 
» 28 27.7 66.2 95 " 
a, 27.5 68.3 o1.2 
ee 27.5 67.6 95.2 
Average. 26.9 66.6 | 95.6 
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KINGSLAND'S SURFACE CONTACT SYSTEM. 
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the Kingsland system is to be found in the fact that 
the commutators are operated entirely by mechanical 
This has involved the use of a conduit, but 
this conduit is only rail-height in depth, and but 3 in. 
or 4 in. across at the widest part. At short intervals 
along this conduit a starwheel projects into it, and 
this wheel is turned through the space of one tooth 
as the car reaches it by a striker fixed to the car. 
A second striker at the back of the car turas the 
star through a second tooth as the car leaves. 
Thus every time a car 
latter is moved through two teeth. t 
being connected to a commutator, the latter is moved 
through one-sixth of a turn by the action of the first 
striker, and through a second sixth by that of the} p 
The first motion switches into circuit 
with the feeder the stud which the skate has at that 
moment reached, and the second motion cuts it out 
again as the skate moves on, leaving the stud dead. 
The general arrangement of the track and commu- 
tator system is very clearly shown in Fig. 1. 


WE illustrate on this page an interesting system of 
electric traction on the surface contact system, of 
which a demonstration was given at Wolverhampton 
last Friday, by the Kingsland Surface Contact 8 
cate, of Breams-buildings, Chancery-lane, W.C. 
surface contact traction systems, the current is collected 
by a skate fixed below the car which slides over metal 
studs inserted in the roadway between the rails, and 
projecting some } in. to 2 in. above the general level of 
the pavement. As the supply of current is taken at 
some 500 volts, it is obvious that if these studs were 
maintained constantly charged they would be a serious 
menace to horses, to say nothing of pedestrians usi 
the roadway. Means have, therefore, to be provid 
by which only those studs are charged which are 
actually under the skate, and, as the car moves, 
it must cut out the studs it leaves behind it, 
whilst eutting in, one by one, those in advance 
This has hitherto been 
generally effected by electromagnetic switches of some 
description or other; and the special feature of 


passes a starwheel the 


a8 it approaches them. 








conduit is at the right, with the starwheel projecting 
into it. The track-box is shown in Figs, 2 and 3, and 
is of cast iron. The boxes are spaced at intervals 
of 18 ft. or more, and they weigh each about 1 cwt. 
The starwheel L is carried on a bracket B fixed to the 
side of the box, which, it will be seen, extends well 
under the rail and conduit. Inside this box is a second 
box H, which makes a watertight joint with the main 
box at J, and serves to support the commutator shaft 
A. The connection between this shaft and the. star- 
wheel shaft C is effected by means of an Oldham 
coupling, which not only avoids the necessity of an 
exact alignment between the centres of these shafts, 
but also permits of the box H being removed bodily 
without affecting the starwheel L. The box H is 
held in place merely by a couple of bolts, one of which 
is clearly shown in Fig. 3, and these are. accessible 
through the cover F. The connection to the main.is 
led in at the bottom of the box H, the cable M 
terminating in a split contact pin P. A second and 
similar pin connects the box to the’ road stud 
through the cable N. The commutator W _ has 
three segments, and there are two brushes, T and 
T!, connected respectively to the stud and the 
feeder pins. These brushes are placed in reference to 
the commutator W at an angle of 120 deg. with each 
other. Hence, when one brush rests on a segment, so 
does the other, and the stud is then connected to the 
main. One-sixth of a turn of the commutator, how- 
ever, brings both brushes on to the insulation, and the 
stud is then dead. 

In order that the device may work satisfactorily, it 
is essential that over-running shall be prevented, and 
this is accomplished by means of a peculiar screw 
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ratchet arrangement fitted at the back of the com- 
mutator and shown at K. The commutator shaft 
bears at its end an interrupted screw somewhat like 
that used for the breech-blocks of ordnance; but 
whilst in the latter each screwed segment is in line 
with that following and that preceding it, so that a nut 
can be screwed over the block -just as if the thread 
were continuous, this is not the case in the present 
instance, since the threads of each screwed segment 
are half a pitch in advance of those of the precedin 
segment, As a consequence, if a nut were move 
through one-sixth of a turn, it would be brought up 
against the face of the threads of the next segment, 
and could not be turned through another one- 
sixth turn until it had been slid along the bolt 
for the distance of half a pitch. In the present 
case this longitudinal traverse is accomplished by 
means of springs. This device prevents the star- 
wheel overrunning most effectually, and has been 
tested up to car speeds of 20 miles per hour. In 
actual practice a double screw ratchet is used, one 
coming into operation when the car. is moving for- 
ward, and the other when it is reversed. 

A diagrammatic sketch of the track studs and 
commutators is given in Fig. 4. In this the studs are 
represented by §,, S., and §,, whilst the commu- 
tators are marked C. As shown, all the studs are 
dead, but one-sixth of a turn of any commutator will 
establish an electrical connection between the brush 
a and 6, and thus between the corresponding stud 
and the main M. A section through one of the studs 
is shown in Fig: 5. It is made of cast iron, and mea- 
= on top some 12 in. long by about 34 in. to 4 in. 
wide. 














Stexi.—The exports of unwrought steel from the 
United Kingdom have shown a considerable falling-off 
this year. The shipments in April were 16,502 tons, as 
compared with 29,389 tons in April, 1900, and 21,506 tons 
in April, 1899, while for the first four months of this year 
the aggregate exports were no more than 63,834 tons, as 
compared with 120,837 tons in the corresponding period 
of 1900, and 87,114 tons in the corresponding period of 
1899. The decline in the shipments to the principal 
European countries has been very marked this year. Thi 
is shown by the annexed Table: ‘ 











Country. 1899. 1900, 1901. 

tons. tons. tons. 
Sweden and Norwa: 7,497 7,885 3.733 
epmark .. <a a 3,966 4,600 | 1,875 
Germany .. gh -.| 22,204 =| = 13,422 8,423 
Holland .... | 4,268 . 9,669 1,597 
US ahh gg OS as | 2,835 | 4.697 1,744 








There has also been less business done in unwrought steel 
this year with. the United States, British India, and 
Canada. ; 
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INDUSTRIAL NOTES. 


Tue annual report of the Boilermakers and Iron 
Shipbuilders’ Society for the year 1900 is very satis- 
factory from an industrial point of view. The address 
says: ‘It is pleasant to be able to say that the year 
1900 was a prosperous one.” The amount of tonnage 
launched was not so great as in 1899 by over 100,000 
tons, but work was fairly plentiful, and the lesser 
tonnage was not seriously felt. Foreign and Colonial 
competitors increased their output in the year by 
63,000 tons. America had no part in that increase, 
for her output was some 25 per cent. below that of 
1899 ; but efforts have been made, and are still being 
made, to increase shipbuilding in the United States. 
It is proposed that a subsidy to the extent of 
2,000,000/. a year be granted with this object. Apart 
from this, greater activity has developed in shipbuild- 
ing plant, tools, and machinery for the pu of 
production. The report pays a compliment to Ameri- 
can shipbuilders as to the a of tools, gear, 
machinery, use of electricity, &c. he estimate of 
cost given is that in the States the cost of labour is 
25 per cent. higher on the hull, and 50 per cent. 
greater on machinery; it is proposed to reduce this by 
cheaper methods of labour and improved appliances. 
Reference is made to the extension of shipbuilding in 
Japan, with good results. The report adds our share 
in the building of ships is about 70 per cent. of the 
entire output of the world. Some excellent remarks 
are made as to the necessity for industrial peace, 
technical training, the development of the mental 

owers as well as the physical, so that the brain shall 

crest the hand, control and guide it in all the great 
industries of the country. This plea for education 
comes with force from one of the largest and best of 
our great trade unions, whose influence is vast and 
abiding. 
The Society had 277 branches, and 47,670 members 
at the close of 1900; the increase in the year was at 
the rate of 100 members per month. The total income 
for the year was 158,943/. 3s., of which amount 
128,335/. 12s. 9d. represent the usual contributions ; 
2572/. 15s. 8d. entrance fees, &c.; interest on invest- 
ments, 8559/. 5s. 4d.; fines, 1962/. 15s. 3d.; superannua- 
tion levy, 7392. 6s. 1ld.; accident levies, 5092/. 14s.; 
American levy, 1025/. 19s.; other levies, 360/. 8s. 
There was also considerable income from sale of reports, 
rules, cards, &c., which reduces the expenditure under 
the head of printing. 

The aggregate expenditure for the year was 
104,844/. 4s. There was consequently a net increase 
in the funds of 54,098/. 19s. during 1900—a marvellous 
increase, all things considered. The chief items of 
expenditure were in respect of provident benefits ; only 
332. 19s. 2d. were spent in phone disputes, a record 
which is phenomenal. Sick benefit cost 30,2237. 16s. 3d. ; 
lodge surgeons, 6953/. 0s. 5d.; special treatment, 
179/. 16s. 10d.; grants to hospitals, 19/. 4s. All these 
items relate to sick benefit and medical treatment. 
The amount paid as accident benefit was 4280/.; 20 
members received 100/. each ; 34, 50/. each; and 3, 
251. each. Funerals cost 71791. 17s. 8d.; superannua- 
tion cost 14,310/. 14s. 1ld.; and benevolent grants, 
2864/. 13s. Besides this amount, the lodges spent in 
benevolent pur 3209/. 8s. 1d.; 277/. were granted 
to other societies, and by the executive 120/. 1ls. 9d. 
The unemployed benefits amounted to 13,589/. 5s. 6d., 
besides 227/. 8s. 3d. spent in fares to situations for 
men out of work. Then comes the insignificant item, 
disputes 33/. 19s. 2d.—a tribute at once to the union 
in its peaceful efforts, and to employers for the way in 
which such efforts were met. Such a record is unique 
in the history of unionism. 

The cost of management is necessarily large witha 
general office and 277 branches. The general office, 
council, &c., cost 1534/. 4s. ; the presidents of all lodges, 
4027. 18s. 8d.; vice-presidents, 76/.; secretaries, 
29721. Os. 7d.; treasurers, 817/, 8s. 10d.; sick stewards, 
10017. 10s. 3d.; trustees, 1137. 10s. ; ardians, 
1401. 15s. 6d.; audits, general and special, 1021/. 2s. 8d. 

The printing account was 1983/. 12s. 1ld., but of 
that total 1454/, 14s, 2d. was repaid by sales of reports, 
cards, &c. Postages, orders, telegrams, cels, &e., 
cost 612/, 10s.; rent of lodge rooms, 919/. 15s. 3d.; 
law expenses, 750/. 1s. 3d.; cistrict committees, dele- 

ates’ salaries, 4456. 5s.; delegations, special missions, 

c., loss of time, fares, and expenses, 1354/. 3s. 9d, 
This seems a largé sum, but it was more than saved 
in ue pony pay, for in this union negotiations are 
carried on to a considerable extent. e remainder 
includes grants to the Parliamentary Committee and 
federation expenses, costs of general council meeting, 
and numerous small items. 

The general record of the union, as now constituted, 
covers a period of 34 years, and a summary is given 
of expenditure for all benefits, under nine heads, for 
each year, 1867 to 1900 inclusive. The aggregate 
amounts are as follow : 

& 


Sick benefit 514,822 
8 ’ benefit ais 120,928 
Accident benefit... en 82,525 





£ 
Funeral benefit ... aM 112,236 
Superannuation benefit... 131,406 
Unemployed benefit... 619,220 
Fares to situations s nA aa 6,274 
Benevolent grants ie oa oa 75,834 
Total for benevolent purposes 1,663,045 
Total expended in disputes... see 97,305 
Aggregate amount 1,760,350 


Those who think that trade unions only exist for 
strike purposes, will be agreeably surprised at the 
above record, especially as this society has usually 
been regarded as somewhat militant in character. 
Its experience is that peaceful solutions of labour 
questions are better than strife, less costly, and more 
permanently beneficial. 

The report of the Associated Iron Moulders indicates 
that there is no actual falling-off in trade, though there 
were 16 fewer in full employment ; the number on idle 
benefit was the same as in the previous month, namely, 
427. These were fewer by 26 of unemployed members 
out of benefit, so that on the whole there would appear 
to bea slight improvement. The income for the month 
exceeded the expenditure by 427/. 8s. 4d., so that the 
balance in hand is increased by that amount, the total 
now reaching 67,790/. 6s. 5d. The members have re- 
solved to invest a further sum of 6000/. in the Clyde 
Trust, as a rmanent investment. The members 
have also voted by an overwhelming majority for nego- 
tiations with another society—the Central Moulders— 
for a joint arrangement whereby the two unions shall 
work in unison. In the Hull branch there is a strike, 
now entering upon its sixth week, against a firm 
for putting labourers to work moulding machines. 
Hitherto all such machines have been worked by trade 
union moulders, under mutual arrangements with the 
employers. The branch officers say that every effort 
was made to-avert a strike. The Free Labourers’ 
Association have sent in men who are lodged and fed 
at the works. There is a list of ‘‘shut shops” given, 
the total being seven, all in Scotland. In this report 
is given the cost of superannuation year by year for 
the last 30 years, the aggregate amounting to 
86,9267. 13s. 4d. The cost, which began at a weekly 
average of 14d. per week, now reaches a trifle over 
43d. per week, which is far less than is estimated to 
be the cost of State pensions, while the benefit is much 
higher. The total cost of superannuation last year 
was 6383/. lls. 2d., there being 348 members in receipt 
of that benefit. The yearly cost was 18s. 8d. per 
member. The benefit was first established in 1840, so 
that it has been in operation for over 60 years. 


The report of the Amalgamated Society of Car- 
penters and Joiners for the current month publishes 
the purport of a cablegram from the Cape in which 
it is announced that a strike of joiners, &c., has taken 
place in Cape Town, and it warns British workmen 
to keep clear of the Colony at present. The welcome 
information is given that the Belfast strike, which 
commenced a year ago, has been settled by the inter- 
vention of a clergyman, who was able to bring the 
parties together on April 16 last, and after long dis- 
cussions and negotiations arbitration was agreed upon, 
the clergyman in question being appointed arbitrator. 
His award is now published. The terms are 
given in some detail, but the essence is that 
the men return to work under the 1899 rules, 
some of which employers sought to set aside. They 
work the old time, at the old wages, and the work in 
dispute is to be done by the men as heretofore. Extras 
are to be paid outside the boundary line at so much 
per mile. No deduction in wages for two years. If 
trade should warrant it an advance is to be given in 
May, 1902, and also work is to cease at noon on Satur- 
days. If, at that date, the two parties cannot agree, the 
questions are to be submitted to the Board of Trade, 
or to some other arbitrator. This is all for peace. 
There are numerous disputes or strikes on ; 22 places 
are named, and three others where single firms are in 
dispute ; also 12 where the local officers are to be 
seen before accepting work. There were aleo 42 
appeals from branches for permission to take action. 

e total membership reaches 66,104 ; of these, 1975 
were on unemployed benefit, 1368.0n sick benefit, and 
672 on superannuation allowance. Reductions in 
wages at wpe | were averted by submitting the 

uestion to the of Trade, the decision being 
that the notices of employers were bad as to date, 
under rules. In three towns advances of a 4d. 
per hour are recorded. In five places, strikes continue. 

The report of the Cotton Spinners’ Association states 
that the total membership is now 13,949—an increase of 
8in the month. Of these, 7658 were piecers, &c., of 
whom 231 were half-timers, and 7427 full timers. The 
number of full members was 6291—increase on the 
year of 63. Of that total 327, or 5.19 per cent., were 
out of work in the month. Of these, 235 were paid 
full allowance, and 92 according to scale. In some 


cases the stoppage of work was merely temporary, 





owing to various causes. There were 16 cases of dis- 
ey in the month, all of which were amicably settled 
y the officers and the firms. There were also 38 acci- 
dent cases, one of which had to be specially treated 
by the medical expert retained for the purpose. There 
were 24 claims in the month under the Workmen’s 
Compensation Act, all of which were submitted to the 
employers on behalf of the injured members. In all 
cases, it appears, the claims were the subject of 
amicable negotiation and arrangement. By this means 
expensive litigation is avoided, and extravagant claims 
averted. In one case of dispute, the report states that 
the man was discharged without notice, but the 
officials found that the cause of his dismissal was gross 
neglect of work; by the intercession of the officials 
the firm consented that he should work out a week’s 
notice, if he so desired. This concession was due to 
friendly intercession, for the man was admittedly in 
the wrong. 

The long negotiations, with the view of establishing 
a permanent Board to deal with wages and other 
matters in the cotton industry, instead of the Joint 
Committee as at present, are not abandoned; they 
are only in suspense. The difference between 
the parties has arisen as to the kasis of profit, 
the operatives sug esting one, which the employers 
call a rule-of-thumb, while the employers require some- 
thing more specific, to be settled by experts, It is not 
improbable that negotiations will be resumed at an 
early date, with a view of agreeing. 





In the Wolverhampton district. consumers complain 
in many instances after the basis of rates had been 
settled at the quarterly meeting, the sudden drop 
of 20s. per ton in best bars was unexpected, and 
did not operate to their advantage. In some cases 
prices are more firm, and various kinds of material are 
in ready sale, though in small lots generally. With 
the reduced output, pig iron is commanding higher 
rates. Generally the market has been flat, with very 
little speculative business going on. In the engineer- 
ing and allied industries em eval on the whole, 
continues brisk. Some mele are busier than others, 
but no material slackening down is visible so far. In 
the hardware and miscellaneous industries there are 
greater variations, some being slack, others moderate, 
fair, or good. It is, however, exceptional where trade 
is bad, and that mostly in smaller branches of industry. 
Disputes are comparatively few, but there are indica- 
tions of others arising over wages questions, unless a 
new spurt is given to general trade, 





In the Birmingham district it is reported that the 
recent reduction in bar iron of 20s. per ton has given a 
decided impetus to trade. Orders are said to be fairly 
numerous for common bars at the top price, and there 
isa better inquiry for black and galvanised sheets, 
both for home and export trade. The price of pig iron 
has stiffened somewhat, and an increase in production 
is observable. The engineering and allied industries 
remain about the same; there is no appreciable increase 
in the number of unemployed, but the tendency is in 
that direction. In the other iron, steel, and metal- 
using industries the position is not much changed, but, 
in some, slackness is observable. On the whole, 
taking into account the state of the iron and steel 
trades, and the continuance of the war in South Africa 
beyond all expectations, the position of industry as 
regards employment may be regarded as fair, while the 
prospects are not discouraging. 





The position of the engineering trades in the Lan- 
cashire districts has not much changed as a whole, 
but it varies somewhat according to the class of work 
predominant in certain localities. Generally speaking, 
the principal branches continue to be ol employed 
with work on hand; but it is complained that new 
orders are not coming forward very freely, and that, 
to secure such as are in the market, lower prices have 
to be quoted than those ruling for the last two or 
three years. Locomotive builders and all branches of 
electrical engineering are still very much pressed with 
work, being full-handed for a considerable time ahead. 
Makers of textile machinery, on the other hand, are 
extremely slack in most cases, the industry being de- 
pressed ; the worst of it is that there are no signs of 
revival. The position of the iron trades varies ; there 
is uncertainty ; but reports indicate more buying in 
some quarters. The finished iron branches are better 
Ha pre with orders, and the forges are mostly on 
full'time. In the steel trade also there has been a 
little more doing. On the whole, the outlook seems 
to be rather more encouraging. 





The decision of the miners not to enter into a 
general strike against the coal tax is generally com- 
mended. In some districts the feeling in its favour 
was very strong indeed, the rank and file being more 
decidedly in favour of such a course than the leaders. 
But if it had occurred the latter would have had to 
bear the blame if it ended disastrously. The mine- 
owners, by resolution adopted at a meeting at the 
Westminster Palace Hotel, disapproved of the pro 
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posed stoppage. The Central Association of Mine- 
owners have, it is reported, offered to pay in 
advance the estimated amount of duty 2,100,000/. if 
the Government will, instead of the tax, institute an 
Inquiry by Royal Commission into the whole subject. 


The London and North-Western Railway Company’s 
directors have consented to an interview with the 
dismissed men to-day. The men are to be fur- 
nished with free passes in order to enable them to 
be present. It is to be hoped that some amicable 
modus vivendi will be found to end this unfortunate 
dispute. It has been a lesson to the Railway Servants’ 
Union which will not be easily forgotten. 





The Montceau miners, at their great Sunday meet- 
ing, voted in favour of a resumption of work on the 
employers’ terms, this meaning unconditional surren- 
der. Sectional differences arose in the Strike Syndi- 
cate between what are called the ‘‘ Reds” and the 
‘* Yellows.” The Council of the National Miners’ 
Federation in France was averse to a general strike, 
but urged that assistance be given to the 430 men 
who were dismissed. The company declared that for 
some time the services of these men were not re- 
quired, but they refrained from dismissing them from 
philanthropic considerations. 





It is reported that some 16,000 men in the employ 
of the Reading Iron Company, one of the companies 
controlled by the Pierpont Morgan group, struck for 
higher wages. The company thereupon closed the 
works. It is rumoured that the strike threatens to 
become general throughout the iron districts in Eastern 
Pennsylvania, a step not without danger to all con- 
cerned, 

The Operative Barge Builders of London have 
succeeded, after much negotiation, in securing an 
advance of ld. per hour upon the current rates of 
wages so long ruling in this industry. At one time 
there were indications of a strike, as the employers 
are mostly those engaged in the contest with the 
watermen and lightermen which was fought vigorously 
for some time. But a strike has been averted, the 
dispute being settled amicably. 





The dispute at the Cambrian Collieries in Clydach 
Valley, involving some 3000 workmen, was settled last 
week. The men had been out 18 weeks. A Concilia- 
tion Board is to be established ; there is to be a joint 
inspection, and those who left work without notice 
are not to be proceeded against. These, roughly, are 
the terms as settled. 





The Welsh Tinplate Makers’ (Masters) Association 
have agreed to meet the operatives in conference to 
discuss a new wages list, which is to come into opera- 
tion on July 1 next, 





At a meeting of coalowners and representatives 
of the Miners’ Union, held in Newcastle on Saturday 
last, it was agreed that miners’ wages should be re- 
duced 11} per cent., to commence on the next pay-day. 
It was also agreed that the engine-men should have an 
eight hours’ shift. 





The house carpenters and joiners in the extensive 
districts of Stockton-on-Tees, Thornaby-on-Tees, 
Middlesbrough, and the Hartlepools, came out on 
strike on Saturday last for an advance in wages of a 
penny per hour—from 9d. to 10d per hour. Some 400 
men are directly involved, but many others are affected. 
This is part of what is called the “‘levelling-up process” 
in underpaid districts, 





Gas aT ManouEsTeR.—The Gas Committee of the 
Manchester City Council considered on Friday an in- 
struction to so amend its estimates as to provide for a 
contribution during the coming financial year of about 
50,000/., as usual in aid of the rates. Some members 
objected, especially as the result of last year’s increase of 
3d. per 1000 cubic feet had been to check the normal 
Increase in the consumption of gas. However, in view 
of the mandate from the Council, it was resolved to 
increase the price from 2s. 6d. to 2s. 9d, per 1000 cubic 
feet inside the city, and from 23. 9d. to 3s. per 1000 cubic 
feet in the districts outside the city. 


_Ipswich.—A new reservoir is contemplated in connec- 
tion with the Ipswich Corporation Water Works. It 
sory +g loemed in Park-road, near on omens sores. 

w. ave a storage capacity of 4,000, ons. 
The new reservoir will be 290 ff. in length and 208 ft. wide, 
and it will have an average yoy of about 11ft. The 
bottom will be concreted, and the walls are to be of con- 


crete also, and in places 10 ft. thick, strong enough to 
Sustain the pressure of the water, even without the aid of 
earthen embankments which are to be placed outside. As 

© reservoir will be a service, and not merely a gathering 
reservoir, it will be roofed in. The cost of the reservoir 


THE IRON AND STEEL INSTITUTE. 

Presidential Address by Mr. W1LtIAM WHITWELL.* 
_WE meet to-day under very memorable and pays con- 
ditions, for not only is this our first meeting in the new 
century, but also the first in the new reign. It is natural, 
therefore, that our thoughts should be directed to the 
characteristic features and achievements of the past 
century and the last reign. How prolific both have been 
in great deeds, great ecientific advances, great progress 
ina thousand different directions, and great prosperity 
for the industries which this Institute represents. any 
pages of this address might suitably be devoted to a com- 
rison of the years 1801 and 1901, and 1837 and 1901. 
ut what could I say in such a comparison that has not 
been said already a hundred times, not only by my pre- 
decessors in the chair, but by many other authorities who 
have made themselves more aw courant with the world’s 
metallurgical conditions taan I can claim to be. 


THE PROGRESS OF THE Past CENTURY. 


If we look back to the past, we are forced to the con- 
clusion that most of the notable advances made in our art 
and industry belong to the nineteenth century, particu- 
larly its latter half. The sig 9 exceptions are the 
use of coal as a blast-furnace fuel by Dud Dudley, the 
invention of the a process by Cort, and the manu- 
facture of crucible steel by Huntsman. All the inven- 
tions, discoveries, and improvements of preceding cen- 
turies did not succeed in getting a yield of more than 40 
to. 50 tons a week from a blast-furnace, nor a consumption 
of less than 6 to 7 tons of coal per ton of pig. Hence, in 
the early years of the nineteenth century, the world’s 
make of pig iron was less than half a million tons, 
against 40 millions in 1900; and the make of steel in 1800 
was less than 50,000 tons, as against 274 millions in 1900. 
If I wanted a text from which to preach to you a dis- 
course suitable to the place and circumstances in which I 
stand on, I think these figures would adequately 
supply it. For what do they mean and involve? They 
are symbolical of a century of the most marvellous ma- 
terial progress that has ever been attained, and, some of 
us think, of greater progress than could by oy possibility 
happen in the time to come. They mean the rise and 
development of the railway system, of the iron and steel 
mercantile marine, of wonderfully complicated and effec- 
tive fighting machines whereby Britannia rules the waves ; 
of locomotive engines, marine engines, machine tools, 
agricultural machinery, and other forms and demon- 
strations of power; of bridges, viaducts, tunnels, and 
numerous other structures, that could not have been 
possible under the former order of things; and, finally, 
they mean the amelioration of the conditions of labour and 
of living in every civilised country, that I need not 
attempt to particularise. 

I sometimes wonder whether we of this Institute are 
not at times too prone to magnify the share that we have 
taken, and still continue to take, in relation to the 
material achievements of the latter half of the century. 
The chief symbols of the century are the locomotive, the 
noe agi and the dynamo. The minor symbols are 
legion, Few symbols in either category would have been 
possible, as we know them to-day, but for the materials 
made available by the iron and steel industries. And yet 
these industries had no general technical organisation 
until the year 1869, when the Iron and Steel Institute 
was founded, holding its first autumn meeting of an 
audience, ‘fit though few,” in the dingy and not over- 
auspicious Oddfellows’ Hall, Middlesbrough. Many 
things have happened since then. We have been 
honoured by kings and princes, and have been awarded 
the world’s meed of praise for useful and beneficial work. 
I well remember the meeting that was held at New- 
castle-on-Tyne, September 29, 1868. The suggestion that 
such an Institute should be established was made by the 
late John Jones, of Middlesbrough, at that time secre- 
tary of the North of England Iron Trade, who read a 

per on the ‘‘ Position of the Iron Trade in Relation to 
Technical Education.” In accordance with resolutions 
then — by the members of the North of England 
Iron Trade, a meeting was convened at the Queen’s 
Hotel, Birmingham, on October 8, 1868, Mr. William 
Menelaus, of Dowlais, presided, and proposed the fol- 
lowing resolutions: = : : 

‘1, That in the opinion of this meeting of representa- 
tives of the various iron-making districts of Great Britain, 
it is desirable to take steps for the establishment of an 
Tron and Steel Institute for the discussion of practical 
and scientific questions connected with the manufacture 
of iron and steel. 
‘2, That itis desirable to base the rules of the pro- 
posed institution upon the general principle adopted by 
the Civil and Mechanical Engineers’ and other kindred 
societies, rigidly excluding all questions connected with 
wages and trade regulations.” ; ‘ 
These resolutions having been carried unanimously, a 
visional committee was formed to a the various 
iron-making districts, selected from the North of Eng- 
land, West Coast, North and South Staffordshire, Sout 
Wales and Monmouthshire, Shropshire, Sheffield, Derby- 
shire, and Scotland. Ata meeting of this committee in 
the Westminster Palace Hotel, December 17, 1868, over 
which Mr. Lowthian Bell presided, rules were drawn up, 
and it was resolved that the Duke of Devonshire should 
be requested to become the first president of the Insti- 
tute. On January 5, 1869, the first voting list of 
candidates for membership was issued. This included 
101 names given in by the members of the provisional 
committee. The first eral meeting was held in 
Westminster Palace Hotel, Mr. Lowthian Bell presiding. 
The Duke of Devonshire, K.G., was elected President, 





The vice-presidents and members of the Council were also 
elected, Mr. David Dale, of Darlington, being appointed 
treasurer, and Mr. John Jones, of Middlesbrough, secre- 
tary. Thus was successfully formed the Institute of 
which you are members. The Duke of Devonshire de- 
livered his inaugural address on June 23, 1869, in the 
hall of the Society of Arts, and for thirty-two years tho 
Iron and Steel Institute has continued to flourish as one 
of the institutions of Great Britain, having a member- 
ship extending to most countries of Europe, and to 
America, India, Japan, and Australia. Is is impossible 
to speak too highly of its work, for it has done much to 
develop and s exact knowledge in connection with 
successful and economic manufacture. Its deliberations 
have been presided over by many of the giants of our 
industry, many of whom, we are sorry to say, have passed 
away; on the other hand, it is with feelings of greatest 

leasure that we realise that one of the earliest of our 

residents is still with us. In hisadmirable Presidential 
Address, my predecessor in the chair, Sir William 
Roberts-Austen, gave so excellent and complete a history 
of our Institute in his tributes to the work of past Pre- 
sidents, that it is needless for me to give you any further 
details in that direction. Following in the footsteps of 
so formidable an array of great workers, I feel most Pally 
the difficult task I have undertaken in accepting the 
position to which you have elected me, but, with the 
example of so many able predecessors before me, it shall 
be my constant endeavour to maintain the character of 
our Institute, of which I have had the honour of being a 
member from its commencement. 


Tue VALUE OF RESEARCH, 


_ One of the leading features in the work of the Institute 
in the past lies in the fact that it has been the medium 
whereby much valuable research work has at 
the disposal of its members and the whole metallurgical 
world. Up to the present we have not been able to offer 
any direct oe to workers in this line, but 
owing to the munificence of Mr. Andrew Carnegie we 
have now at our disposal a sum of 6500/., increased 
since this address was written to 13,000/., for the founding 
of scholarships and medals for research work in the de- 
velopment of iron and steel manufacture. It is to be 
hoped that such prizes will encourage those who are 
already working, and induce others to join the same 
army, with considerable benefit ultimately to our in- 
dustry. As to the value of research in the solution of 
metallurgical problems, and the improvement of our 
methods of manufacture, there ¥ be no question. If 
we glance through the records of our Institute, we can 
find many examples that bear this out. Take, for in- 
stance, the basic process. The way to success was un- 
doubtedly pointed out by the teachings of Percy and 
Griiner, followed up oe research work on dephos- 
phorisation of Snelus, Edward Riley, Jordan of Paris 
and Stead. Thomas himself admitted that these 
investigations had been of the greatest assistance to 
him. ‘The Saniter desulphurising process, by which 
thousands of tons of good steel have been made from 
pig iron quite unfit if used without the desulphuriser, 
was founded on pure laboratory experiment conducted by 
Saniter himself. The research of Stead into the effect of 
arsenic on steel, proving this element not so pernicious 
as was at one time thought, has opened up the use of ores 
which were previously condemned on account of their 
arsenic contents. The investigations on the heat treat- 
ment of steel by Brinell, Tschernoff, ond, Howe, 
Sauveur, Roberts-Austen, Stead, Arnold, and Campion 
have given us the correct temperatures and treatment 
which steel must undergo to produce the best structure 
with the best mechanical tests. Inthe Iron Age for De- 
cember 20, 1900, there was given an account of some 
radical changes in the arrangements of the Edgar-Thom- 
son Steel Works of the Carnegie Company, carried out 
by Kennedy and Morrison to introduce a new method of 
rolling rails founded on the facts brought to light by the 
researches on heat treatment, The work of Hadfield on 
the effect of manganese produced that wonderfully useful 
material known as manganese steel. — y more illustra- 
tions of the value of research work in the preparation of 
new alloys of iron might be eere These examples, 
however, fully illustrate the value of research, and in the 
future developments of the manufacture of iron and steel 
research will, of necessity, play an important part. 


PROBLEMS IN METALLURGY AWAITING SOLUTION, 


In the progress of the past century certain achieve- 
ments stand out more prominently than others. Two of 
the most —- are the reduction of waste and the 
utilisation of waste by-products in all manufactures. 
Comparing the sageeane with the end of the century, 
we find a wonderful and enormous change in the economy 
of the production of a ton of iron or steel. Many things 
are responsible for this very satisfactory result, among 
which may be mentioned the application.of hot-blast by 
Neilson, the inventions of Bessemer and Siemens, the 
great increase in the size of furnaces and the power of 
our machinery, and last, but by no means least, a better 
understanding of the various phenomena of iron emeltin 

and subsequent treatment. But though we have advance 

so greatly, there are still many problems in our iron and 
steel industries awaiting solution ; —— touching the 
prevention of waste and the utilisation of waste by- 

ucts. 

Waste Huat in Brast-Furnace WorkING. 
There are two items of waste heat in our blast-furnace 
operations which must be self-evident to all who have 
watched the tapping of furnaces, namely, the loss of the 
heat contained in the iron and the slag. vee ee heat 
requirements given by Sir Lowthian Bell in monu- 








1s estimated at about 20,0007, 
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mental work on the “ Principles of the Manufacture of 
Iron and Steel,” it is very easy to calculate these amounts 
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<——aee heat. Taking the iron first, the results are as 
ollow : 

Heat lost in 100 tons of pig equivalent to 4.125 tons 
of Thus, in a blast-furnace plant producing, say, 
100,000 tons yearly, the heat lost in the iron will equ 
4125 tons of coal. The total make of the Cleveland dis- 
trict approximates 2} millions yearly, and the heat in 
this weight of iron will be equal to 92,800 tons of coal. 
Tf in all our various manufactures it were possible to use 
the whole of the pig iron made direct from the blast- 
furnaces in the molten condition in our foundries, iron 
works, and steel works, the problem of utilising this waste 
heat would be readily dees Sach a condition of things 
is not likely to occur for some years to come, and though 
we do ab present use some of this 2} million tons direct 
for the manufacture of steel, the amount so used is not a 
very large proportion. All the rest is cast into pigs and 
the heat lost. The problem to be solved, therefore, is 
how to cast the iron into pigs and utilise its heat also 
The method of custing in sand is still by far the most 
universal one, and most of the iron so cast is judged by 
fracture as oe quality. Judgment by fracture only 
is, however, decreasing in importance; the composition 
as shown by analysis is considered the bestguide. Hence 
casting in sand might done away with, and some 
method of casting adopted which would utilise some of the 
heat now allowed to go to waste. 

The heat in the slag is a more serious item of waste 
than in the case of the iron. A furnace working on 
Cleveland ironstone produces 30 cwt. of slag per ton of 
pig, or 150 cwbt. of slag to 100 tons of iron. The heat in 
150 tons of slag is equivalent to 10.3 tons of coal. Thus 
in a blast-furnace plant producing 100,000 tons Cleveland 
pig yearly, the heat lost in the will be equivalent to 
10,300 tons of coal. The total make of Cleveland pig 
approximates 1,300,000 tons, carrying with it 1,950,000 
tons of slag. Add to this 720,000 tons of slag produced 
in the manufacture of other kinds of iron, and we geta 
total of 2,670,000 tons produced yearly in the Cleveland 
district. The heat in this weight of slag is equal to 
183,340 tons of coal, and if we add to this the loss in the 
iron, the total amounts to 276,140 tons, over a quarter 
of a million. At 10s. per ton this is equal to 138,070/., 
representing the value of the waste heat in the iron and 
slag of the Cleveland district. 

It would, of course, be impossible to recover all this 
waste heat and apply it to some useful purpose, but a large 
proportion of it should be reclaimed—a problem for 
metallurgists and engineers to solve. 

As far as I know, only Sir Lowthian Bell in this country 
has attempted to utilise the waste heat in the slag. Some 
years ago he took out two patents, the first being as 
follows: The slag ball was run into a bath of water undera 
saltpan, the steam rising underneath the pan and heating 
the brine. This was not successful. 

In the second patent, the slag balls were run into a 
brick-lined chamber, the roof of which was a saltpan, and 
the exhaust steam from the blast engines was turned into 
this chamber. When the balls were in, the temperature 
rose from 500 deg. to 600 deg. Fahr., the steam before going 
in being about 212 deg. This was sufficient to evaporate 
the brine, and for some time salt was manufactured in 
this way. The brine contained 22 per cent. of salt, the 
pans were 20 ft. square, and 44 Ib. to 47 Ib. of salt per 
square foot of pan was made. This was also abandoned 
owing to the action of the heat on the bogies, as the 
chamber acted almost like a soaking-pit, and also if a 
ball burst inside, it practically meant cooling down the 
chamber so that men could go in and clear away the 
destruction, This naturally meant a stoppage of the pan 
during the cooling down and clearing of the chamber. 

There is one direction in which the heat of the 
might be utilised—that is, in the drying of wet ores whic 
are used direct in the blast-furnace. The ores from 
Bilbao often contain over 10 per cent. of moisture. 
Taking the percentage of moisture in the mixture used 
for the furnace charge at 8 per cent., there will be 
3.04 owt. of water in the 38 cwt. of ore required to make 
a ton of hematite pig iron. The evaporation of this 
water will use heat equivalent to .407 cwt. of coke as 
burnt in the blast-furnace. This means 2.35 tons of coke 
per 100 tons of pi: or about 184 tons per furnace per 
week. If we could dry these ores by the waste heat of 
the slag, not only should we save coke, but the furnace 
would work much more freely. hen the ores are wet 
and in a sticky condition, a perfect mixing of ore, coke, 
and limestone in charging is not easily attained, the ore 
remaining in sticky maeses, causing irregular working 
and liability to hanging. Also the gases are so full of 
steam that they burn very badly, and where a plant is 
making nothing but hematite pig, it is often difficult to 
keep up full steam pressure without firing the boilers 
with coal toa small extent. 

This question of waste heat is one which touches all 
departments of iron and steel manufacture; but what I 
have eaid above shows very clearly that in blast-furnaces 
alone there is a mine of wealth in waste heat waiting for 
someone to successfully tap. This is certain, that the 
time will come when it will be a problem which will have 
to be tackled and solved if it is possible to do so. 


UmtiLisaTion OF Waster By-Propvcts. 


The ee by-products of the blast-furnace are gas 
and slag. The former has for many years been success- 
fully applied for heating stoves for the hot blast and 
raising steam for the blowing engines, pumps, lifts, &c. 
Seeing that in a = plant the waste gases 
are sufficient to supply all the needs of the working of 


the furnaces, it would seem at first sight that this waste 
product is being fully utilised. But the problem of using 
this gas in gas engines, and so producing power direct, has 
of late years engaged the minds of engineers and metal- 
lurgists at home and abroad. 


Though more exp2rimental 





work in this direction has been carried on abroad than in 
this country—notably by the John Cockerill Company, 
of Seraing—it is only fair to mention that one of our 
vice-presidents, Mr. James Riley, was one of the first to 


al | apply in a practical though limited way Thwaite’s system 


of utilisin; 


the ome in the gases at the Wishaw blast- 
furnaces of the 


teel Company of Scotland some six years 
ago. In the last two years we have had two papers on 
the subject by Mr. A. Greiner, Member of the Council, 
and the new system appears to have derived a great 
impetus by the success of the gas ine, which was 
shown by the Cockerill Company at the Paris Exhibi- 
tion. In Mr. Greiner’s first paper he quoted figures 
showing a surplus of 2000 horse-power per 100 tons of 
daily make of pig iron, which, in order not to be over- 
sanguine, he reduced to an estimate of 1000 horse-power 
per 100 tons of pig. In my firm’s plant of three furnaces 
at Thornaby the figures work out as follow : : 

Total gas per hour, 2,628,000 cubic feet. Half of this 
is used by the hot-blast stoves, and about 239,000 cubic 
feet by the boilers which supply the gantry lift, leaving 
1,075,000 cubic feet for raising steam for the blowing 
engines, pumps, and furnace hoist. Taking the require- 
ments of a gas engine at 130 cubic feet of gas per horse- 
power per hour, this 1,075,000 cubic feet of gas is capable 
of producing 8269 horse-power. The horse-power of the 
blast engines, pumps, and furnace hoist engine total 1388, 
leaving a surplus of 6881. Taking an ordinary day’s make at 
350 tons, this gives 1900 horse-power per 100 tons in favour 
of gas engines. This calculated result comes out very close 
to the figures quoted by Mr. Greiner, but if, to be on the 
safe side, we take his reduced estimate of 1000 horse-power 
as the surplus, we get a wonderful result when taken over 
such a district as Cleveland. The make per day approxi- 
mates 6100 tons, and at 1000 horse-power per 100 tons we 
have a surplus of 61,000 horse-power, equal to the con- 
sumption of more than half a million tons of coal per 

ear. The uses that this power might be put to are end- 
ess, driving all the machinery in the works, and supply- 
ing electric light and power for outside consumption. 
Though this we of utilising blast-furnace gases is not 
yet completely solved, I feel certain it very soon will be, 
and we may see the day when, as my predecessor some- 
what humorously ee, our blast-furnaces will be 
power producers, with the pig iron a by-product. 

We can now arrive at an estimate of the waste going 
on in the blast-furnaces of the Cleveland district : 

Horse-power in the gases, 61,000. 

Waste heat in the iron and slag, equal to 276,140 tons 
of coal, or 31,500 horse- power. 

Total power going to waste, 92,500 horse-power. 

The horse-power of Niagara Falls is estimated at 
7,000,000. he amount at present supplied by the 
Niagara Fall Hydraulic Power and Manufacturing Com- 
pany is about 30,000. Our waste, then, may be looked on 
as a small Niagara, which, if we could see it in the form 
of a waterfall, would very speedily convince us of the 
enormous amount of energy being lost. 


UTILISATION OF SLAG, 


The total make of slag in the Cleveland district is 
2,670,000 tons yearly. Many attempts in the past have 
been made to utilise it and turn it to some useful purpose, 
with more or less success; but the accumulation of slag 
goes on and great useless unsightly neues are extendin; 
in all directions. A stranger from the South of Englan 
passing by one of these huge slag hills one rather misty 
day caught a glimpse of it through the smoke and fog, 
and thinking 1t one of the famous Cleveland hills, was 
anxious to know thenameof it. Itcertainly was a Cleve- 
land ‘‘hill,” but not such as he was thinking of. Many 
firms at Middlesbrough, not having tipping ground, have 
to send it out to sea at a cost of over 1s. per ton of iron. 

The principal uses of slag at present are road metal and 

ving blocks, or scoria blocks, as they are called. It also 
Lome the basis of artificial stonework and concrete flag- 
ging, but these consume only a small portion of the total 
make, and the problem is to succeed in the directions in 
which others failed in the past, and also, if possible, find 
other and more extensive means of utilisation. 

The setting properties of granulated slag or slag sand, 
when suitably treated, have long been known. In 1887 
Mr, J. E. Stead read a paper before the Cleveland Insti- 
tution of Engineers on ‘‘ Hydraulic Cement from Cleve- 
land Slag.” The process he described consisted in mixing 
and grinding to an impalpable fine powder 75 per cent. 
dried slag sand and 25 per cent. slaked dry lime. The 
powder so produced is slog cement. In strength it com- 
pared most favourably with Portland cement, and there 
seemed every probability of the process being a success, 
and an important industry established. The main element 
in the success of the cement rests in the extreme fineness 
to which it is ground, and this proved the main difficulty, 
as grinding machinery was speedily destroyed by the slag 
sand. Since then, however, grinding machinery has been 
very much improved, and there seems no reason why this 
manufacture oeld not be taken up again and made a 
success, The Skinningrove Iron Company have given us 
a very practical example of what can done with slag 
cement, for their shipping pier is constructed with this 
material. The ae ee about this pier is that the 
cement was made from ordinary slag, without any desul- 
phurising being adopted, and contrary to the 
arguments as to the disintegrating effect of the sulphur. 
in the form of calcium sulphide turning to sulphate, and 
the speedy destruction of the pier in consequence, it shows 
to-day no such signs of decay. 

For some years Messrs. Wilsons, Pease, and Co., under 
the direction of Mr. Charles Wood, manufactured at the 
Cleveland Slag Works, Middlesbrough, bricks from slag 
for building purposes, Slag sand mixed with selenitic 
lime was pressed in bricks in a brick press, stacked under 
wooden kel to air-harden for seven days, and then in 





the open air for five to six weeks to further harden, at 
the end of that time being ready for the market. The 
selenitic lime was composed of 80 per cent. of unslaked 
lime, 10 per cent. raw Bo hgeem and 10 per cent. iron 
oxide, and 6 cwt. of mixture was used per 1000 
bricks. Buildings constructed of these bricks twenty 
years ago are in a very state of ——— at the 
resent time, the bricks being both hard and tough. 

any thousands were shipped to London. Their price was 
at that time 12s. per thousand, which did not leave much 
— for profit, but seeing the present high prices of 
building materials, there would be a better chance of the 
manufacture proving remunerative. The appearance of 
so bricks is somewhat against them, being of a dull grey 
colour. 

Slag sand ground fine in a mortar-mill with 6 per cent. 
slaked lime produces an excellent mortar. It sets rather 
quickly, a disadvantage in one way, as mortar left over 
the week-end is useless on the Monday. Mr. T. Kirk, 
of the Carlton Iron Company, informs me that for many 

ears he has nob used any lime abt all for mortar, all for 
is building operations having been made out of slag. 
He grinds together a limey slag and a quarter of its 
weight of old brick rubbish, with a few clinkers. A 
ug-mill is required, and it is essential that the grinding 
done most thoroughly. Sometimes granulated slag is 
used. This mortar sets rather slowly, but sets very hard. 
In a town like Middlesbrough, where building operations 
are always being extensively carried on, mortar could be 
— at a constant and cheap rate. 
ag wool is still manufactured, and the production of 
scoria blocks is increasing. The latter are now being 
shipped from Middlesbrough, and if they were better ad- 
vertised and the sale pushed a much greater demand 
would undoubtedly be created, particularly as their value 
for paving purposes has been so clearly demonstrated in 
the towns of the Cleveland district. 

Blast-furnace slag which is sufficiently soluble to become 
decomposed in the soil, has some value as a fertiliser, not 
only for the lime it contains, but also, probably, for its 
contents of silica. 

But in spite of all these more or less successful attempts 
at the utilisation of slag, we are practically as far off as 
ever in getting rid of, usefully, this costly and unwieldy 
waste product. has been clearly shown that useful 
materials can be made from it, and the problem before us 
is to make their manufacture a success commercially 
and at the same time find out some other means of utilisa- 
tion which will use up, if possible, all the slag made. 


(To be continued.) 





AMERICAN v. BRITISH ROLLING MILLS. 


A Comparison Between American and British 
Rolling-Mill Practice.* 


By Wii11am Garrett (Cleveland, Ohio). 


THE condition of the iron and steel trade in Great 
Britain to-day is attracting a great deal of attention. 
The supremacy so long held has been lost, and large 
quantities of foreign raw and finished material are being 
imported. Nevertheless, we have it on the authority of 
Sir Lowthian Bell and Mr. C. Kirchoff that Great Britain 
can produce pig iron as cheaply as the United States. 
The imports of tinplate bars, soft steel billets, plates and 
strips, indicate, therefore, that there is something wrong 
with the British method of making Bessemer steel ingot 
and rolling it into billets. 

Blooming Mills.—As my remarks are addressed exclu- 
sively to faglish members of the Institute engaged in 
rolling-mill practice, I will begin my comparison with the 
blooming or ing mill. | 

I understand Great Britain to be the birthplace of the 
Ramsbottom reversing engines and reversing blooming 
mills. America, in its early history of making Bessemer 
steel, adopted the three-high system, and no two men 
have done more to perfect this system than Mr. John 
Fritz and his brother George ; but since the advent of 
the 4-in. billet, which is now so universally used in the 
United States, the two-high reversing mills have become 
almost universal, except for rail mill purposes. We 
simply copied what you had already done, and improved 
on it, he reason why a three-high mill is not con- 
sidered so well adapted to make 4-in. billets is, because 
when, as is often the case, a 6000-lb. ingot is used, the 
piece would be over 125 ft. long when finished to 4 
4-in. billet, and the lifting tables would have to be very 
long, in fact, too long to be conveniently handled, so with 
the exception of one or two mills which make some 
other product than billets, all 4.in, billets are made on 
two-high reversing mills. 

Logically, no other country should have been before 
Great Britain in adopting the 4-in. billet as the standard 
size, and the fact is that no country is more prejudiced 

inst it. I will endeavour to explain wae All of your 
blooming mills are attached to finishing mills, upon which 
you make rails, structural shapes, large merchant bars, 
and small billets. Owing to this diversity of pe ee 
from one mill, there is necessarily a great deal of rol 
changing, and when changing rolls the whole system 18 
stopped up to the making of mer steel—everything 
standing still, lost time, money lost, and plant ee 
ductive. Insome places duplicate finishing mills are use 
in order to prevent this loss. If your cogging mills were 
adapted to make 4-in. billets, as in the United States, 
and your small merchant and rod mills adapted to take a 
4.in. billet, all this loss would be obviated. The gC 
for an extra mill would also be unnecessary, a8 you cou 
be making 4-in. billets while changing rolls. In order . 
make, say, a 2-in. billet, you must go through nearly al! 


* Paper read before the Iron and Steel Institute. 




















May 17, 1901. ] 


ENGINEERING. 





653 








the motions of making a rail, except straightening, drill- 
ing, &c.: you must use the whole train and the same 
number of men; and a 2-in. billet costs nearly as much 
to make as angle-bars. You should also be able to make 
slabs suitable for making light plates, but you roll nothing 
but blooms suitable for the finished material for which your 
finishing mill is adapted. All that is necessary to make 
a4-in. billet and slabs, and any size of bloom for rails, 
&c., is a pair of rollers exactly the same as in general use 
on a blooming mill in the United States, with the neces- 
sary room for —— and taking care of the billets. 
That it is desirable to find a market for what sizes you 
can make on your re while berry rolls is 
evident, seeing that your German competitors have re- 
cently adap themselves to take a 5-in. square billet, 
which they roll at one heat into wire rods; in fact, in 
some places they take a 6-in. or 7-in. bloom, and roll it 
into rods at the one heat. These blooms are sold at a 
lower rate than 2-in. billets, as they are able to make 
those sizes on their blooming mill while changing rolls. 
This is leakage number one, adding to the cost of all the 
material you make on your reversing blooming mills. 
Next is the time lost on account of the irregular way in 
which you keep your mill filled up with material. In 
the United States the greatest effort is made to find some- 
thing for the blooming mill to do while changing rolls, 
and to keep the mill continually full of material. It is 
an acknowledged fact in regard to American mills that 
stoppages from breakages or some unseen cause are con- 
sidered a misfortune by the management. Time lost 
through not keeping the mill full is considered a crime, 
and results in the immediate dismissal of the responsible 
party. Go to the manager’s office in connection with any 
well-established steel plant and you will see on record a 
statement of what has been done in every department 
during every hour of that day, and the cause for every 
minute of lost time, if any. But it may be said by some 
that owing to close attention to this point the American 
mills and engines are better constructed than those in 
Great Britain to stand this, you may say, undue pressure. 
I may here say that the blooming mill holding the world’s 
record for the production of 4-in. billets for24 hours—having 
— 1260 gross tons in that time, at the plant of the 

rain Steel Company, Lorain, Ohio, from an 18-in. by 
20-in. ingot, weighing 5500 1b.—is driven by a tg, 
engine, and in justice to the English engine builder, 
may add that no engines in the United States give better 
satisfaction than the three Galloway engines at the plant 
of the Lorain Steel Company. 

Rail Milis.—I will now briefly consider your rail mills. 
Why is it that you do not make a larger tonnage in 
them? Is it because you do not desire to? If this is the 
case, I have nothing further to say on that point. How- 
ever, if-the reply is that you cannot find a market for 
any more tonnage, then I will ask why the American 
manufacturers ship so many thousand tons of rails to 
the foreign markets that were once yours, and underbid 
you to get orders? Why is it that you are making rails 
In every two-high reversing mill in your country, and in 
so doing not only losing your orders for rails, but allowing 
thousands of tons of tinplate bars to come into your 
tinplate districts, whereas, if you could produce more 
rails in a given time, you would have more time to 
make tinplate bars ; and if your rail mills are not so well 
adapted as they ought to be for making rails or tinplate 
bars, is it not better to remedy the evil than to lose trade ? 
But are you taking out the maximum production from the 
rail mills you have, and have you the best adapted mills 
for making tinplate bars? I question both, from what I 
have seen in this country and the United States. Do you 
keep your rail mill full of steel from six in the morning to 
81x ab night, as they doin the United States, where this 
is the rule and not the exception? If not, then that is 
one reason why you cannot get the same production, and 
manufacture as cheaply. Do you keep two bars in the 
roughing and two bars in the finishing at the same time ? 
If not, then you differ from the American practice—this 
of course on three-high mills—and this is another reason 
why your output is not so great. But are your reversing 
mills adapted so that two bars can be handled in the same 
pair of rolls at the same time? Perhaps not, but such is 
the difference in conditions. It is my opinion that you 
try to roll too many different kinds of shapes and sizes 
on the one mill, For a jobbing merchant mill, in m 
opinion, no mill is more suitable than a reversing mill, 
and when the Lindsay coil-clutch gains the full confidence 
of the steel manufacturer, a reversing mill for rolling large 
sizes of merchant bars will become more popular than 
ever. However, in view of what is being done in the 
United States, it cannot be admitted that it is the best 
type of mill for rolling rails. 

Tinplate Bar Mills.—One of the stock arguments of 
the British iron and steel manufacturer, when his atten- 
tion is drawn to the large production of the American 
rolling mills, is as follows: “If we had such large 
— for such special material as you have in “the 
~nited States. we would not hesitate a moment to put 
im special mills and appliances to handle the material, 
= produce as much and as cheaply as you do.” What 
about tinplate bars? Prior to the year 1892, few, if 
the » tinplates were made in the United States, and yet 
oes qountry was the largest user of tinplate in the 

orld. For years previous to that time there were im- 
ye from Great Britain from 300,000 to 350,000 tons 
of hog per annum, and this was but 75 per cent. 
what Great Britain made. In Great Britain there 

Agee & demand for about 440,000 tons of tin- 
ene per annum, calling for approximately 550,000 

ns of tinplate bars every year. Was not that a 
special material, and enough to 
put up special mills for making 
It seems not, for if anything, the 


sufficient amount of 
induce some one to 
tinplate bars? 


nearly all of that trade) are better than they were when 
you had almost a monopoly in the manufacture of tin- 
plate for the world ; so you must confess that due dili- 
gence was not shown with a view to taking advantage of 
the favourable conditions at that time. hat did your 
American cousins do, with the demand for tinplate bars 
about 100,000 tons per year less? Why, some of the best, 
if not the best, machines there are in the United States 
for the rolling of steel are mills for making tinplate 
bars, and to-day they are pushing their tinplate bars 
in 1000-ton lots right into your tinplate districts. Among 
the most noted tinplate bar mills in the United States 
are those at the following plants: The Duquesne plant 
of the Carnegie Steel Company; the National Tinplate 
Bar Mill at Youngstown, Ohio; the Bellaire Steel Com- 
pany, Bellaire, Ohio ; and the mill at Vandergrift lately 
owned by the Apollo Steel Sheet Company (all of which 
mills many of you have seen). Each of these mills is of 
a special type, and from the ingot to the finished bar— 
even to the placing of the latter on the cars—all of the 
work is done by machinery. The result is, tinplate bars 
are sold for 1 dol. per ton above the es steel pro- 
duct in the country, ¢.¢., a 4-in. billet (and in some cases 
even less). It is true that these mills cost a great deal to 
build, but money is no object to the American manufac- 
turer if he can but see a fair return. I must confess, from 
my experience and observation, that the British manufac- 
turer is rather conservative on this point. With a large 
tinplate trade, no effort is being made to prevent foreign 
competitors shipping tinplate bars right into the country 
from a distance of 3500 miles. 

Structural Steel Mills.—Structural steel calls for little 
notice, as I cannot see such a marked difference in the 
British and American methods. Indeed, the Carnegie 
Steel Company roll all of their structural steel on the three- 
high system, while the Pencoyd Iron Works roll their 
material partly on the three-high and partly on the two- 
—_ system, and opinion is fairly evenly divided as to 
which is best and will make the larger tonnage. The 
practice in Great Britain and on the Continent is, I 
understand, to use the two-high reversing mill. Whilst 
with this system the cost of labour may be more, the 

ield of finished product is greater than with the three- 

igh mill. The advan and disadvantages thus 
appear to me to be evenly 

Plate Milis.—It may seem strange to hear an American 
say that he believes a two-high reversing mill for rolling 
plates to be better than the three-high mill with the 
small roll in the middle, but I must frankly confess that 
such is my opinion—this, it must be borne in mind, for 
plates ,°,1n. thick and above—and were it not that a 
reversing engine takes more steam than a positive run- 
ning engine, I think there is no question of the advan- 
tages in favour of a reversing mill. I base my opinion on 
the following : 

First, there are no lifting tables required,. which are 
very hard to keep up. : 

Second, if the three-high mill is better adapted to roll 
thin plates, the reversing mill is better adapted to roll 
thick plates. Placing a 5 or 10-ton slab on a lifting 
table necessitates the waste of so much energy in rais- 
~—_— lowering the slab. 

ird, a reversing mill is better adapted for the intro- 
duction of extra sets of finishing rolls. This adds to 
cee life of the rolls, and gives a smoother surface to the 
plate. 

But then it may be said, ‘‘ Look at the enormous out- 
put of the American three-high plate mills, some of 
which have made over 10,000 tons of finished plates in a 
single month.” To that I will reply, ‘‘ Keep a two-high 
reversing mill as full of material as they do in the States, 
and your product will be no less; in fact, it ought to be 
greater.” See at any time during the day or night a three- 
high plate mill in operation ab the Homestead Works of 
the Carnegie Steel Company. There as regularly as the 
tick of a clock, the slabsare “sepaapne tg 3 placed on the table 
whichcarries them tothe rolls, as each plateis going through 
the last pass; in fact, the slab has often to be stop to 
give time for the rolls to be raised to the proper place to 
suit its thickness. Adopt the same methods at some of 
the modern plate mills in Great Britain, and mark the 
increase in the output. In rolling a plate gin. or 4 in. 
thick from a well-heated slab on a three-high mill before 
it gets to the last pass or two, it is generally the custom 
to wait so as to finish the plate at the required heat in 
order to get the necessary tensile strength and a smooth 
surface. You. will observe exactly the same conditions on 
a first-class two-high reversing mill. If this isso, whence 
comes the advantage so far as output is concerned? Ona 
three-high mill plates must be finished in such shape as 
to suit the market. Indeed, I honestly believe that if 
some energetic American manufacturer ever puts in a 
two-high reversing mill with two stands of rolls, he will 
outstrip the present output of the three-high mill, for, 
while the —— is cooling to the required degree on the 
table of the finishing set of rolls, he will give the next 
slab two or three or more passes in the first set. More- 
over, to say that the British workman cannot be as active 
and energetic as the American workmen, if it is his desire, 
is entirely wrong. ; : 
Merchant Iron Mills.—Before touching directly on 
your merchant bar practice, both iron and steel, I will 
on you my opinion as to the principal cause of your 
alling behind. It is simply because, up to the present 
time, you have had no competition. Look back at your 
record for the past ten years as regards the manufacture 
of iron steel. True, there has been a slight and 
steady increase—in fact, you have not fallen behind your 
own achievements, but have failed only to keep up with 
the achievements of others. How many new iron and 
steel plants have been started in Great Britain since the 
year 1890? Few of importance, if any. How many 


improvements? I may be wrong, but I will venture 


to make the assertion that during the past ten 
years all of the British iron and steel manufac. 
turers together did not spend as much money on 
improvements as the Carnegie Steel Company did in 
two years. And why not? Is your ingenuity and 
energy exhausted? You, who were at one time the 
greatest manufacturers of iron and steel in the world? I 
cannot believe it. It has been any because you were 
not compelled to do so ; you could do well enough with- 
out. 0 gave to the world the Bessemer, t}-9 basic, and 
the Siemens processes? Great Britain. Who showed 
how to make bar iron, wire rods, hoops, &c.? The 
British. Who gave us the continuous mill? Bedson, an 
Englishman. Who gave us what is known as the Garrett 
system of making wire rods? Great Britain and Bel- 
um. Who es us the best type of heating furnace for 
eating steel billets, which is now almost universally used 
in the United States and is almost a curiosity in Great 
Britain? Allen, an Englishman. Who gave us the idea 
of a successful reversing mill? Ramsbottom, an English- 
man. I might goon indefinitely. Yet, having given us 
all this, we Americans have improved on them to such an 
extent that they can be ised, and we are 
to-day ——— as a means to compete with you in the 
markets of the world. Yet, when it was su to the 
management of some of these plants that by the intro- 
duction of some American methods a great saving in 
money could be made, the reply has been, ‘‘ Why should 
I? I made over 30 per cent, on my capital invested last 
year, and am satisfied with that.” d at same 
time they were rolling ps fhe #-in. round bars in about 
16-ft. lengths, making about 10 tons per turn, had one 
engine—which appeared to have been designed by Watt 
himself—driving four or five antiquated mills, eight or 
ten shears, and I don’t know what besides. Can an 
one admit there is competition in a country where suc 
conditions exist? To be able to pay dividends in this . 
enlightened age under such conditions is a libel on pro- 
gress, science, invention, and ingenuity, and is an im- 
position and # grievous and unnecessary tax on the 
consumer. I may say here that all of your iron mer- 
chant mills are not like that ; but this is no fancy dream 
sketch, and not the only mill of this type in Great 
Britain. While you have some first-class mills for 
making iron, the main fact which I wish to convey 
at the present time is, that having rolling mills of this type, 
which can pay dividends, means that you have had little 
or no competition. One of the best guide mills in the 
United States for rolling iron is what is called the Wil- 
liams mill, in operation at Youngstown, Ohio. This mill 
consists of a 16-in. roughing train and a five-stand 10-in, 
train, and in it is rolled a box pile 5in. wide and 6 in. 
high, containing over 60 per cent. scrap and less than 40 
per cent. top, bottom, and sides. This is rolled into 
?-in. rounds in 100 ft, lengths, and the output is from 40 
to 50 tons ie turn. As I understand it, you have very 
few mills of this type in Great Britain—in fact, even in 
the United States this Belgian mill is not so popular as 
might be expected from its merit of being able to take a 


large pile and roll it on a slow-s train when the - 
is short and Phar 2M and of a it, when the 
is long, on a train having a faster speed. 


Merchant Steel Mills.—As far as I can see, up to the 
present time no steps have been taken in Great Britain in 
the direction of building mills specially adapted for rolling 
merchant steel. In the United States, during the past 
two years, great attention has been paid to this. First 
of all, it was found that the Allen type of furnace could 
be used for heating steel billets, whilst it was entirely 
unsuited for the purpose of heating an iron pile. The 
adoption of this type of furnace has reduced the cost of 
heating over 75 per cent. in labour alone, and it has been 

roved that the economy in fuel is equal to the Siemens 

eating furnace. An Allen furnace can heat 135 tons of 
4-in. billetsin asingle turn ; and if the Laughlan patented 
arrangement for dropping the billets out of the furnace 
on to the conveyor is adopted in connection with it, only 
one heater, two helpers, and a man to push the billets 
into the furnace, are required to operate two furnaces, 
which have averaged over 200 tons per turn fora whole 
month, the total cost per ton for labour being about 6d. 
As this is the maximum output on rod mills, it is but fair 
to state that when using the furnace for merchant mill 
purposes, where the output is less, this cost may be in- 
creased to 9d. per ton. ithout the Laughlan dropping- 
out arrangement, the cost is about 25 per cent. more. 
When we realise that this type of furnace is of English 
origin, and that any there may be in a are looked 
upon as a curiosity, this is something to be greatly won- 
dered at. This is one of the main agents in connection 
with the cheap production of wire rods and merchant 
steel. Next, we have continuous trains to do away with 
the hard work of roughing down. A 4-in. billet is rolled 
into, say, a ?-in. round, with but four men at the entire 
mill, doing all the work necessary to deliver it on to the 
hot-bed. This includes one man to look after the con- 
tinuous train. Merchant mills of this type, starting with 
a 4-in. billet, have produced as high as 445 groes tons of 
1} in. finished square bars in 24 hours, and-have produced 
over 8000 tons in a single month. The sizes rolled on 
these mills are from 3 in. to 1 in. wide flate, any thick- 
ness, and from 1}-in. to 4in. rounds and — The 
mills, of course, are best adapted for the middle range of 
sizes. On another type of mill for making merchant 
steel they start with a billet 30 ft. long on all occa- 
sions, and vary the size to suit that of the finished 
bar. This billet ran from 1} in. to 3 in. square, 
and in some cases the bars are finished about 300 ft. 
long. Too much credit cannot be bestowed upon the 








mills you make 


tinplate bars on to-day (after losing 





millions of money have you spent during that time on 


Mo; Construction Company, of Worcester, 2 
for the fine point of perfection these mills have been 
brought to. Their hot-bed arrangement is a work 
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of marvellous a9 carey A ee tons of 2}-in. and }-in. is 
the best record I know of, but the mill has a still greater 
capacity. As to the merits and demerits of starting with 
a billet, say under 4 in. square, I would say that since, 
apart from the fact that the capacity of the mill is con- 
trolled by the capacity of the furnace, as only one can be 
used, a 4-in. billet is sold in the open market in the United 
States for 1 dol. per ton less than the smaller size billet, 
and the total ton labour to roll a 4-in. billet intoa 
finished bar is less than 1dol. As it does not take more 
fuel to heat the same than is required to heat a smaller 
billet, it seems to me that merchant steel rolled from a 
4-in. billet is delivered on the hot-bed—so far as tonnage 
labour is concerned—at the same cost as the 14-in. or 
smaller billet is delivered at the nporanny Fi furnace. On 
mills of this type a merchant bar can be finished and 
placed on railway wagons for less than 14s. per ton above 
the cost of the Cillet This includes loss, fuel for power 
and heating, and the cost of everything required to pro- 
duce it. hen the time comes when pig iron will again 
be sold for 37s, 6d. per ton in the United States, and 4-in. 
billets for 583., giving with 14s. per ton added for cost of 
conversion to merchant bars, 72s. per ton as the net cost, 
then not only Great Britain, but also Europe, will have 
what may be called competition. As so far no effort has 
been made in Great Britain in the direction of — in 
mills specially adapted to roll steel, I have nothing from 
which to draw a comparison, except the mills for rolling 
iron bars, on which steel is also rolled; but I will say 
here that it is impossible to devise a mill having the same 
advantages as the American mill I have descri to roll 
both iron and steel. 

Hoop Mills.—If I were to be asked what I consider 
the finest rolling-mill machinery in the world, I would 
without the least hesitation say the continuous hoop mill 
at Youngstown, Ohio, designed and built by the Morgan 
Construction Company, of Worcester, Mass. On this 
mill results are obtained which have been thought im- 

ible, and for nicety of adjustment and precision of re- 
ative speeds it is, in my opinion, the finest display of 
ingenuity in this line. This mill also has derived its main 
wonderful features, such as fying hrem and coiling ma- 
chine, froma Welsh engineer, Mr. Edwards. Fancy a 
1}-in. billet, 30 ft. long and weighing 225 lb., entering 
the first set of a continuous train and coming out of the 
last set { in. wide by No. 20 gauge. After the hoop comes 
from the rolls it is laid by a folding process on a slow- 
moving table, and the only one to touch the hoop with a 
pair of tongs is a boy, who picks up the first end and 
enters it into the reel, which coils the hoop up as neatly 
asaribbon. The ribbon is afterwards cut automatically 
into the required lengths of cotton ties. The output 
of this mill is about 45 gross tons of Z in. No. 20 
gauge hoops, in a single turn. It is impossible to 
escribe this remarkable rolling-mill machine. How- 
ever, mainly owing to the impossibility of obtaining a 
uniform size throughout the entire hoop when finished, 
thie mill has not met with the favour one would expect. 
For cotton ties, or hoops, which do not require to be of 
an exact gauge throughout, it may be all right. Be this 
as it may, the fact is the American Steel Hoop Company, 
or their predecessors, have built two hoop mills since 
this continuous hoop mill was built, and neither of them 
is of the continuous type throughout. The most popular 
type of hoop mills are those having a continuous roughing 
train and looping finishing train of four sets of rolls, on 
which it is a common thing to make 45 tons in a single 
turn of 1? in. and 14 in. by 18 or 19 gauge, or about 30 tons 

r turn of j in. by 20 gauge cotton ties. As to how much 
Potter these results are than those obtained in Great 
Britain, I will leave you to ny From what I under- 
stand and have seen, you still have the old-style hoop 
mills of ten or fifteen years ago, but where your practice 
is most lacking is in the means to take care of the hoop 
as it comes from the last set of rolls. It is no trick, on a 
first-class hoop mill in the United States, to roll 1}-in., 
No. 19 gauge, in 209-ft. lengths, and the piece will run 
out the entire length without being touched. Then, 


again, you roll iron and steel hoops on the same mill, | bes 
whi 


ch prevents the adoption of certain improvements in 

particular in connection with the heating of the billets. 
Mills for Rolling Strips for Tubes or Skelp.—In regard 
to strips, the finest mill there is in the United States for 
this purpose is a three-high universal mill built by the 
Garrison Foundry Company, of Pittsburg, Pa., for the 
Lukens Steel Company, on which mill they roll from 
10 in. to 36 in. in width. They have but the one set of 
rolls three-high. I understand this mill is giving very 
good results, but the manufacture of this c of ma- 
terial, strange to say. has not been developed to any 
extent even in the United States. One reason for this 
is, that it is but lately that the consumer has become re- 
conciled to the use of steel pipe, the material for which 
alone will permit of any extensive and marked improve- 
ment in the method of manufacture. However, wi 
what there is, American practice is far ahead of British. 
On an ordinary 10-in. train, over 60 tons of 4}-in. to 10-in, 
strips have been produced in a single turn, and between 
60 and 70 tons of from 6-in. to 10-in. strips turn is a 
common thing on a 16-in. mi This refers to steel 
strips. I understand that in Great Britain you pay double 
the price for rolling strips that you do for bar iron, whereas 
in the United States less is paid than for rolling bar iron. 
Special rates are allowed the manufacturer by the Amal- 
gamated Association to pay men rolling strips. This is 
no doubt owing to the fact that at one time nothing but 
cut nails were used in this country, of which over 
6,000,000 kegs. were made in a year, calling for over 
300,000 tons of 12-in. to 14-in. strips. This made the 
rolling of strips so familiar and common, and competition 
me so between the cut and wire nail, that re- 


duction after reduction took place, which was naturally 
felt by the strip and skelp makers ; and most of these 


th | had 


nail-plate mills, as we were called, are rolling yw 
to-day. As the methods of rolling strips are about the 
same in both countries, I will close the subject by 
making the prediction that within the next five years 
more improvements made in the direction of im- 
proving the present method of making —_ than in 
connection with any other process in the s business, 
as the demand for them is growing greater every day, 
and a production from 250 to 300 tons of strips per turn, 
varying from 10 in. to 22 in. wide, will be a common 
occurrence. 

Wire Rod Milis.—I touch upon the subject of wire 
rod mill practice last of all, because the striking de- 
velopments and results by the American rod mills s 
for themselves, therefore I will not take up your time 
with this at present, but will refer you to an article pub- 
lished in the J7on Age of February 22, 1901, to another 
article on the history of the 4-in. billet, published in the 
Ironand Coal T 3s Review of March 8, 1901, and to 
the address of Charles H. ay before the 1900 meeting 
of the Society of Mechanical Engineers, which give the 
Morgan Construction Company due credit, in a very 
modest way, for all they havedone to improve rolling-mill 
practice. I will merely add that while there are two 
well-defined types of wire rod mill in use in the United 
States, viz., the straight continuous and the improved 
Belgian types, the latter being commonly called the 
‘*Garrett” mill, judging the popularity of both these 
types of wire rod mill from the number of each in use, 
the continuous mill would be of little moment were it 
not for the mills of this type in operation at the works of 
the Washburn and Moen Company (now belonging to the 
American Steel and Wire Company) at Worcester, 3.5 
and at Waukegan, IIl., which of late have been perfected 
by Mr. F. H. Daniels, chief engineer of the American 
Steel and Wire Company, to such an extent as to become 
quite a formidable rival to the looping type. Indeed, 
it is only justice tosay that Mr. Daniels is the only man 
who ever designed and constructed a continuous wire-rod 
mill that could successfully roll more than one rod at the 
same time, and his last effort—in the wire mill at 
Waukegan, Ill.—is a masterpiece in that line. This 
mill starts with a 4-in. billet, and the output is nearly 
equal to that of the best looping mills, about'350 tons to 
the double turn, whereas the Morgan continuous mills, 
starting with 1}-in. billet, produce about 150 tons per 
double turn. 

I will now proceed to express my views on the rod 
mills of Great Britain. I understand that at Middles- 
brough there is a straight, continuous rod mill which has 
been in operation for some time, but for some reason or 
other, recently, another mill was putin, but it was of 
the Belgian type. Messrs. Richard Johnson and Nephew, 
of Manchester, have a rod mill partly of the continuous 
and partly of the looping systems. They, through 
Bedson, were the pioneers of the continuous mill, but 
have ane from the straight continuous mill to part 
Belgian. The roughing train is continuous, and has 
vertical rolls in all cases, to reduce the ovals to a square. 
This is the finest mill of its kind in the world, and the 
manner in which these vertical rails are driven show re- 
markable engineering skill. But why have vertical rolls, 
which prevent you from rolling more than one bar at a 
time, when the ‘‘ twist” — will do the work just as 
well, and you could have all of your rolls horizontal? There 
is a four-high mill at Warrington which is much more com- 
plicated than a good Belgian mill. On this mill the bar, 
when it is square in cross-section, is carried by means of 
what might termed a split pipe from the top two-high 
set to the bottom two-high set, the latter set being speeded 
up in proportion tothe reduction. As thisis accomplished 
by a curved guide on all Belgian trains, with a saving of 
labour and with no complication, and as the output of 
some of the Belgian mills in Germany is not reached, the 
advantages presented by this mill are open to question. 
Then there are some of the very oldest types of rod mills 
in Europe; and in order to show how far you are behind 
in output at least, I will make the assertion that the four 

t rod mills in Great Britain, during the month of 
January, did not produce as many rods as one of the wire 
rod mills in the United States, which — that month 
produced 10,230 gross tons of No. 5 rods ; indeed, I might 
make it five of your best mills and be safe. Here we have 
five different concerns—five mills, five crews of men, five 
rollers (skilled men), five heaters (skilled men), paying the 
rollers, say, 253. per day each, or 67. 5s., an e heaters 
15s. per day each, or 753., making a total of 10/. for each 
—_ 8 — oe of 4 roller, 22. — and one a 

or 3l. ., or over 75 per cent. less, not to speak o 
the balance ot the men ; and I wish it to be understood 
that, in my opinion, the best men at the rod mills I ever 
saw are those who work on your present mills in 
= 80 it is not the fault of the men. The question 

t be asked, ‘‘If each of those five illowners 
a rod mill of that capacity, what would they do with 
such a production of rods?” This Ido not know; but 
if the present method of making rods is isted in, the 
time will soon come when you will not make any rods at 
all. When British steelmakers find some means of sup- 
plying a cheaper 2-in. billet, to meet the price of which 
the American steelmakers may not find it to their advan- 
tage, then they will deliver wire rods to England ata 
figure less than you are now paying for 2-in. billets. Is 
there no remedy, and will Great Britain give up the wire 
business? She, who was the mother of that business, 
and has taught the world how to make wire? I think 
ee Magee an See is a meaty — will ——— 

opted. Supposing the five largest users of wire 
rods in Great Britain were to combine and erect a 
first-class rod mill, ge te their business just as it is, 
and each party taking s' in the new rod mill deal in 





proportion to the amount of rods they would use, they 
could treat this new enterprise as an entirely new organisa- 


tion from their present wire-drawing plants, and choose 
® site for it not far from a shipping port on either the 
east or west coast. Then let us see how they would stand 
with a view to sec their raw material in the shape 
of billets. So far as their supply from Great Britain is 
concerned, conditions would be the same as to-day, but they 
could not only get their billets from the Pittsburg district, 
as they are doing at the present time, but could also draw 
their supply from the Tennessee Tron, and Rai 
Company, of Birmingham, Alabama, who are situated 
eo ae a Sananne ay the a ; from the Mary- 
n mpany, of Sparrows Point, Maryland ; and 
from the Dominion Tron and Steel Company, whose plant 
is at Sydney, Nova Scotia, or 1000 miles nearer Liver- 
pool than New York is. No better source for a supply 
of billets could be had. When keen competition comes, 
the Dominion Iron and Steel Company, who can make 
the cheapest pig iron in the world, will always be able 
to make steel billets at a low cost. This same scheme can 
be applied to all who now make rivets, bolts, &c., or 
those who make tubes or Five and want soft steel billets 
to make their strips. In fact, if your raw material, such 
as ore and coal, is ming scarce, and you can find a 
better market for your coal, selling it for steam pu 
rather than to manufacturers of pig iron or steel, who, 
during times of competition, must have cheap coal, I can 
see no better scheme. Why import ore, which has over 
50 per cent, of useless matter, when you can import 
billets on which there is but from 5 to 6 per cent. loss from 
the billet to the wire rod, mexchant, or steel strip. This 
rule can be es to those who use strips for tubes. 
Indeed, if the British iron and steelmakers do not follow 
the example of their American cousins and combine, and 
then only manufacture their respective material at the 
most advantageous points for shipment, and use the most 
economical method in manufacturing, the manufacture of 
_ and steel will, in time, become a lost art in Great 
ritain, 





DUST IN BLAST-FURNACE GASES.* 


By ADOLPHE GREINER, Member of Council (Seraing, 
Belgium). 

THE present paper is a sequel to the communications I 
have had the honour of presenting to this Institute on 
certain former occasions—in particular the May meetings 
of 1898 and 1900. Its object is to complete the informa- 
tion, which may be found useful to all persons interested 
in the employment of blast-furnace in gas engines. 
From another more personal standpoint, it will serve to 
acquit me from the undeserved reproach of having in- 
correctly stated that gas engines on the Cockerill-Dela- 
mere os could utilise raw, unpurified blast-furnace gas. 

To begin with, I wish to remark that my former com- 
munications have never had any other basis than facts 
—proved in each case, and were not founded on more 
or less hazardous speculation. 

In saying as I did at last year’s spring meeting, that we 
had at Seraing a 200 horse-power engine, driving an 
electric motor since April, 1: without the cylinder 
having been once cleaned, I simply enunciated a positive 
fact, and I may add that now, after three years’ con- 
tinuous work, the engine runs day and night without 
having had to be stopped even once for the purpose of 
cleaning the cylinder. rience’ showed us later on 
the cause of this result, with which I shall deal presently. 

On the other hand, the 600 indicated horse-power gas 
blowing engine of a similar type to the one exhibited last 
year in Paris, did not meet with any difficulty in working, 
and my last communication of May 9, 1900, was simply a 
statement of practical results obtained at our works. 

We had hardly started, however, in August, 1900, with 
the first of nine 600 horse-power engines at Differdingen 
(Luxembourg), than, after three weeks’ running, we ex- 
a the fatal results of the excessive quantity of 

ust contained in the blast-furnaces at these works. We 
were thus led to examine the amount of solid matter im- 
- ting the gas, and to our astonishment found at 

ifferdingen from 4 to 5 grammes per cubic metre, while 
similar researches made subsequently at Seraing did not 
reveal the presence of more than from 0.25 to 0.50 gramme 
in the gases from our own furnaces, or say, ten times less 
than at Differdingen. 

The cleansing of the gas thus became a necessity, and 
we shall see further on how an absolutely perfect and 
extremely simple solution of the problem was dis- 
covered, 

We were thus led to look more closely into the nature 
of the gases outside Seraing, and I propose to make known 
the results ascertained by our chemist in eight or ten 
establishments where he was allowed to analyse the blast- 
furnace gases for dust. ? 

The first remark called forth by these results is that the 
degree of pureness of blast-furnace gases varies greatly 
with different works, and this is easily to be under- 
stood from the different natures of the ores smelted. 
Generally speaking, the gases are in works pro- 
ducing hematite pig irons from hard ores in lumps, or 
mixed with purple ores, when as is the case at Seraing, the 
dust from these last (always rather heavy) is deposited in 
the pipes and chambers nearest the blast-furnaces and is 
not carried any very great distance. On the contrary, the 
~~ contain Aris quantities of fine dust in works which 

eal with oolitic ores, whose impurities consist mainly of 
a kind of clay which the heat causes to dry, and which 
the gaseous current carries to great distances—such being 
the case at Differdi and in general throughout the 
Luxembourg district. 1 y 

A second important remark is the following: It is 4 
mistake to suppose that the dust can be efficiently sepa- 
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THE REMOVAL OF DUST FROM BLAST-FURNACE GAS. 
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rated by depositing in long passages vertical pipe arrange- 
ments or chambers of large capacity. The dust is often 
reduced to such a state of tenuity that the gas continues 
to carry it in spite of all checks of the kind referred to, 
and the clouds of white smoke issuing from the tops of 
chimneys prove that the gas after travelling hundreds of 
yards still contains appreciable masses of light solid 
matter. 

I will now proceed to describe how the cleansing of the 
ges was accomplished at Differdingen. A choice had to 

made between two methods. The first, which may 
be termed the ‘‘ static” method, consists in the use of a 
series of scrubbers or sheet-iron towers containing coke or 
sawdust, cooled by a spray of water, which plan, first in- 
troduced by Mr. Thwaite, is in use in England, and also 
under different forms at the Oberhausen blast-furnaces in 
Germany, at Dudelingen in the Grand Duchy of Luxem- 
bourg, and elsewhere. This method issomewhat cumber- 
some and costly to put down, requiring the use of an 
aspirating fan or exhauster, but it gives perfect results as 
regards cleaning, as may be seen from the tests made at 
Dudelingen and recorded in the accompanying tabular 
statement. 

The second method, which we should qualify as the 
“dynamic” one, is bi upon a reaction due to centri- 
fugal force provoked between the gaseous mixture and a 
spray of water injected into a suitable apparatus. The 
liquid and solid particles thrown against the i 0 of 
the apparatus are expelled by an opening in the eran 
while the gases which have been mixed and agitated by 
the action of rotating blades, escape through the exhaust 
orifice in a perfectly purified condition. Different 
analyses made at Horde on gases treated by M. Theisen’s 
apparatus leave no doubt as to this result, the quantity 
of dust per cubic metre of gas being sometimes reduced 
to less than 0.1 gramme. 

At Differdingen the principle of ‘‘dynamic” cleansing 
has been very simply carried out by using an ordinary 
centrifugal fan, 1.50 metres in diameter, running at a 
speed of 900 revolutions per minute, through which the 
whole of the gases are passed, being drawn in by the 
central apertures. Water is supplied by a pipe 26 milli- 
metres in diameter, opening into the axial part of the fan. 
The gas alone is driven out by the fan discharge, the 
water, charged with dust, being’led off by a pipe 50 milli- 
metres in diameter from the lower part of the fan casing. 

The gases which, before being brought into the fan, 
contained 4 grammes of dust per cubic metre, leaving it 
containing only 0.25 gramme, and are in a proper condi- 
tion for use in a gas engine without further treatment. — 

The quantity of water required is very small, and varies 
with the degree of cleanliness to be obtained. With 
10,000 litres of water per hour, the dust in the gas can be 
reduced to 0.30 gramme per cubic metre, and with 15,000 
litres to 0.20 gramme. 

The — takes up little room, and is by no means 
costly. For an outlay of 10,000 francs (4007.), the gas can 
be cleaned for six 600 horse-power engines. 

Mr. Meier, the general manager of the Differdingen 
Works, intends to out more completely the clean- 
sing operations, by sending the gases leaving a first fan 
through a second one; experience can alone decide whether 
this improvement is necessary. 

It may be of interest to point out that the “dynamic” 
method of cleaning possesses the advantage over the 
ordinary one of supplying the gas at a certain pressure 
(from 20 to 25 centimetres water gauge), by which it 
becomes possible to carry it in sufficient quantity through 
Pipes of comparatively small diameter, and thus reduce 


the first cost, 
In conclusion, facts have shown that the cleansing of 
t-furnace gas can be effected by simple and economical 
means. No reason exists why the principle should not be 
fore use in the 
T venture to call 


carried further, and the gases cleaned 
blast-heating stoves or boiler flues. 














the attention of all blast-furnace owners to the immense 
economy to be realised by this process, which constitutes 
@ new advance in furnace management—so true is it that 
progress in one direction always calls forth concomitant 
results in another. 





INORGANIC CHEMISTRY IN FRANCE. 
(Continued from page 623.) 
II.—SuPERPHOSPHATES AND AMMONIA SALTS. 

Superphosphates.—No chemical industry of France has 
developed with the same rapidity as that of the super- 
phosphates, and, in spite of the enormous production, 
the imports remain still greater than the exports. The 
eighty-one works are scattered all over France; we do 
not reproduce the names. The total production of the 
year 1899 is estimated by M. Guillet ab 881,000 tons of 
superphosphates. If we can rely upon the figures which 
M. Guillet has compiled, on the basis of information 
communicated to him, and which he regards as correct, 
that production would give France the leading position 
in this industry. His figures for the year 1899 are: 


Tons. 
United Kingdom 800,000 
Germany - 750,000 
Italy 300,000 
Austria.. 120,000 
Spain .. 80,000 
Russia .. 50,000 


The production of superphosphates in Russia is confined 
to Poland and Podolia. The grand total is 2,975,000 tons, 
to which France contributes more than a quarter. As 
already indicated, however, the consumption of super- 
phosphates in France, where so much attention is paid to 
agriculture, is such that the imports of superphosphates 
still exceed the exports, though the exports have certainly 
increased. The following Table states the imports and 
exports in tons, as in the other cases : 





| 





| | | 
_ Exporte. | Imports. | eee Exports. | Imports. 
| tons tons || | tons | tons 
1889 | 19,656 | 101,710 || 1804 | 40,842 | 120,146 
1890 | 26,698 | 98,836 | 1895 | 38,264 | 151,814 
1801 | 35,427 | 97,902 || 1806 | 84,000 | 196,005 
19902 | 56,663 | 110,116 || 1897 | 148,596 | 187,005 
1893 | 37,825 | 120,813 || 1898 | 151,176 | 177,689 
i 





The price variations per unit of soluble phosphoric acid, 
marked in Fig. 1, on the next page, are curious. We 
notice a decided rise in 1889, which is explained by the 
high price of the raw materials. In 1894 follows a very 
rapid fall in the prices, which is ascribed to the sharp 
competition between rival manufacturers. Ib did not 
— the middle of 1898, when a syndicate was 
formed. 

As regards the sources of the raw materials, the mines 
in the department of Aisne, Somme, Pas-de-Calais, and 
of Belgium. “— the north, north-west, and the Paris 
district. For the other portions of the country, the Alge- 
rian phosphates must be noted in the first instance; their 
importance is still increasing, and they have already 
found their way into the works of the metropolis and its 
neighbourhood. Some stir has recently been created by 
the discovery of a nm we mine by Levat in the 
Pyrenees. The CompagniedeSt. Gobain has already erected 
works in the Department Ariége; but M. Guillet does 
not think that a regular exploitation has so far been 
entered upon. 

A most satisfactory feature of the French superphos- 
phate industry is the remarkable prosperity it enjoys. 

Ammonia Salts.—Ammonium sulphate, which is largely 
utilised in agriculture, is produced : 

1. By works depending upon refuse waters as raw 























2. By gas works. 

3. By coke ovans. 

1. The works which utilise refuse waters are all situated 
near Paris; they are La Compagnie Fresne, which su 
oes annually 6000 tons of ammonium sulphate ; 

aison Malézieux at Bondy and Aubervilliers, 2000 tons ; 
L’Usine de St. Denis, 500 tons; L’Usine de Creteil, 200 
tons: L’Usine de Colombes, 100 tons, partly from gas 
waters, The total is five works producing 5800 tons. 

2. Among the gas works which sell ammonium sul- 

hate, Paris ranks first, with an annual production of 
9000 tons. Then follow provincial works—Lyons, Sb. 
Etienne, Lille, Roubaix, uen, &c., which aggregate 
5000 tons. There are, further, special gas purifier works 
at Rouen, Bordeaux, Lyons, and Marseilles, which fur- 
nish about 1900 tons of sulphate. The whole ammonia 
sulphate production of gas works may be estimated at 
15,500 tons. It is, however, exceedingly difficult to obtain 
any information from the numerous small concerns, all 
the more as the final products are changed according to 
requirements. 

3. The production of the coke ovens is equally uncer- 
tain. Approximately we may assume the figure 6000 
tons; but the ovens operate too irregularly to allow of 
any accurate estimate. One point is, however, beyond 
doubt—that is, the great development of coke ovens in 
France in recent years; the country has made efforts to 
shake off the lead of Germany. This fact is brought out 
by the following statistics on coke ovens. There are in 
the north of France : 

At Lens, 180 ovens, sixty on the Seibel-Bernard system. 

»» Noeux, 80 ovens, on the Collin system. 

»» Dracourt, 60 ovens, on the Solvay system. 

;» Auzin, 70 ovens, on the Solvay system. 

Further, under construction, 60 at Aniches, 120 at Douai, 
180 at Lens. In the centre of France, we find 100 ovens 
at Terre Noire, of which 50 are in operation. 

In the south, in the metallurgical establishments of 
Bességes, 90 ovens, on the Carvés system ; at Tamaris, 70 
on the same system ; at the Décazeville mines, 30, on the 
Otto system ; at Campagnac, 30, on the Seibel system ; at 
Blanzy, the Brunck system has been introduced. 

Large imports of ammonium sulphate into France con- 
tinue, however, which is not surprising, considering that 
England produces 215,000 tons of this salt; 
100,000 tons ; Austria as many ; and ium, 30,000 tons. 
The German coke ovens alone uce 86,000 tons. 
Further, England consumed —_ 58,500 tons of am- 
monium sulphate in 1899, and could exporb 140,000 tons. 
The imports of this salt from England into France were : 


Tons. 
1894 8,796 
1895 ’ 
1896 12,766 
1897 23,116 
1898 5,966 
1899 és 10,049 

There was, thus, a great rise in the imports in 1896 and 


1897, which is ascribed partly to the diminution of the 
French production in e years, for which the “Tout 
a Pégout” cry (‘All refuse into the sewer !”) is held respon- 
sible. By 1 the influence of the coke oven sulphate 
an to assert itself, 
he variations in the imports and exports are indicated 
below ; that most of the sulphate of ammonia imported 








l i 
Exports. | imports | - 
\ 


tons tons tons 
1889 2161 8,562 1894 6069 11,281 
1890 1410 6,800 1895 5081 292 
1891 2502 8,050 1896 4253 13,686 
1892 2141 13,107 || 1897 2385 24,482 
1893 2801 12,622 | 1898 1005 18,419 
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into po comes from this country, has already been 
stated. 

The diagram (Fig. 2) explains the price fluctuations 
within the ten years ending 1898. 

Chloride of Ammonium.—This salt comes on the market 
in three forms—sublimed in white lumps, formerly a mono- 
poly of certain English firms, now made in France, too, 

ut only in Paris ; sublimed in greyish crusts (both these 
forms find application in lead foundries); and as pure 
salt, used principally in galvanic batteries and in electro- 
lytic processes. ost of the battery salt is made in 
Paris, whilst the provinces supply the product for electro- 
= and galvanising processes. In the Paris district 
three firms—Brigonnet-Naville, at La Plaine, St. Denis ; 
Bardot, at Vaugirard; and Mallet, at La Vilette, are en- 

aged in this industi in the country Du and 
to, at Rouen; Marcheville-Daquin, at La Made- 
leine-devant-Nancy; and Xardel, at Nancy. The six 
firms produce annually 630 tons of ammonium chloride, the 
first three alone 350 tons, 200 of which are pure salt. 

The other ammonia salts offer no interest; the car- 
bonate is apparently not manufactured in France. 

Ammonia. — The ammonia production of France 
amounts to about 2100 tons, 900 of which come from the 
Paris district. In the provinces the gas works of Lille 
and Lyons are the most important under this heading. 

Nitrate of Sodiwm.—This nitrate comes from South 
America for France as well as for the rest of Europe. 
The diagram, Fig. 3, marks the variations in the ship- 
ments for Europe, and the corresponding price fluctua- 
tions since 1870, It will be noticed that low prices go 
together with high consumption. The prices are in francs 
= 100 kilogrammes and refer to the port of Dunkerque, 

he crude nitrate is applied in agriculture, as well as for the 
manufacture of nitric acid, of saltpetre (potassium nitrate), 
and of sodium nitrite, about which a little more presently. 

The so-called cubical sodium nitrate or soda saltpetre, 
which is simply crystallised nitrate from Chili, serves 
for the preservation of meat ; France produced 500 tons 
of this cubical salt in 1899. 


III.—InpustryY oF THE Minor INORGANIC CHEMICAL 
Propucts, METALLOIDS, AND THEIR COMPOUNDS, 


Hydrofluoric Acid.—The demand for this acid has 
assumed greater dimensions since Dr. Effront proved its 
utility for the distilling industry. Six or seven works 

repare this acid in France, namely, two belonging to the 

rm of Maineau at Ivry and at Villepuf in the Paris 
district, the Cristalleries de Baccarat in the north-east, 
the firm of Kessler and Co., in Clermont-Ferrand, and 
several others, producing together 1100 tons, half of 


which comes from the neighbourhood of Paris. The 
imports of hydrofluoric acid are insignificant. 
Bromine and Iodine.—France no bromine 


works ; the requirements of the country are supplied 
from Germany. The respective figures follow, as usual 
in tons : 


— Imports. | _ Importe. 
tons. tons, 
1889 20 1894 82 
1890 33 1895 44 
1891 49 1896 38 
1892 69 1897 48 
1893 15 1898 36 





“The enee of iodine is different, as the Table shows: 


cis | 


— | Imports. | Exports. 














| Imports. | Exports. 

tons. tons. tons. tons, 
1889 4 0.2 1894 7 02. 
1890 3 4.5 1895 10 0.4 
1891 2 7 1896 7 05 
1892 5 5.9 1897 6 0.4 
1893 12 0.2 1898 04 0.4 
The iodine works are all in Bretagne. The principal 


firms are: Levasseur, at Conquet ; del’Ecluse, at Audierne; 
Carof, at Portsal ; Derrien, at Pont Abbé; Glahec, at 
St. Pierre-Unibéron, These firms are united to a kind 
of syndicate. We must also mention the firm of 
Laureau, also at Unibéron, whence sea-water pre - 
tions are sent to Paris for the manufacture of iodides ; 
and the Société Co-operative des Pharmaciens pour la 
Fabrication de l’Iode and de les Dérivés. This is a 
producteur-consommateur concern—that is to say, each 


shareholder is entitled to a certain portion of the iodine | be 


output, which he may sell or use himself. The annual 
ee of this concern is 7 tons, the total iodine pro- 
uction of France amounting to 30 tons. 

Oxygen.—There were two oxygen factories in 1899, 
The one at Clichy has been sold to the Continental 
Oxygen Company, which has established several plants 
on the Continent ; the other at Boulogne-sur-Seine. The 
first of these works egy the Brin process ; the second 
the method of Tessier du Motay and Maréchal. The 
normal annual production of these works will be about 
18,000 cubic metres of oxygen. 

The oxy; is utilised chiefly in the oxy-hydrogen 
lamp ; further, therapeutically ; in the leather, linoleum, 
and wax cloth industries ; in distilleries for aging wines 
and spirits, and for the fabrication of special liquors, for 
instance, onyeoneied absinthe. The therapeutical appli- 
cation may considered of little importance when the 
ee is made by bulk; this medicinal oxygen 
fetches extremely high prices, however. Most attempts 
to open up other fields for the technical application of 
oxygen have failed so far. Thus the rapid oxidation, by 
means of ox 
of paper pulp, and the higher heating of the glass flux, 


, of the wort in breweries, the bleaching | phosph 


Oxygenised Water and Barium Salts.—Theee two indus- | 
tries may be classed together, because the barium dioxide 
is the most common raw material for the preparation of 
the oxygenised water. Eleven works are devoted to| 
this industry, and among them Paris and its environs | 
again take the lead, as they produce 3300 of the total | 
5800 tons. The barium dioxide itself is made in four | 
works only, namely, the Compagnie des Produits Oxygénés, | 
at Aubervilliers (with a branch at Montreuil) : Eyken and | 
Lerog, of Lille; Ronnet, Ramel, Savigny, Giraud ; and | 
Marnas, at Lyons. The production reaches 875 tons ; most 
of it is, however, consumed in the works in which it is 
manufactured. The subjoined figures (in tons) show that 
the inland production of barium dioxide is quite insufficient. 

The export trade from France is chiefly directed to Italy, 











Red Phosphorus. 
Kil 


White Phosphorus. 
Kilog. 








og. 

pies Exports. | Imports. | Exports. | Importe, 
1898 .. ..| 119,876 820 27,251 51 
1899 :. 1200 43,200 “a 


-.| 228,000 





Part of the imports of the year 1898, namely, 190 kilo- 
grammes, came from England. The exports, in kilo- 
grammes, took the following destination : 


Red Phosphorus. 





White Phosphorus. j 
To Denmark .. 1,435||To Norway “5 -» 2,190 
» England eo -. 21,183)! ,, Denmark ee 55 ae 
»» Switzerland .. 3 59,225 || » Belgium Zs 12,490 
» Spain ., -. 15,644'' ,, Switzerland .. 7,120 
» Italy ..  .  .. 1,435 ,, other countries .. 2,190 
», other countries . 4,715 | ,, French Indo-China .. 1,420 
» Alge * 2 », other colonies owe 


" -. 2,878 
», other Frenchcolonies 431 


Most of the phosphorus goes, of course, to the match 
works; pharmaceutical preparations and phosphorus 














___| Exports. | Imports. | = — Exports. | Imports. 

tons tone. || tons. tons 
1892 7 102 || 1896 80 
1993 | 17 | 862 1897 41 ! 256 
1st | 2 | 196 1898 2 395 
1895 21 361 | 

Fw. /. 
0.60 


rh 





i 
va 





0.50 





0.45 


\ | 
V 


we 









































PRICE PER UNIT OF SOL.PHOSPHORIC ACID 
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the much more important import trade is with England. 
In 1898, 1.930 tons were exported to Italy, and 0.481 ton 
to other countries, owe iy Oe total export figure of 2.411 
tons. On the other hand, England introduced into France 
234.102 tons; Germany, 70.436; so that the whole im- 
ports into France reached the figure of 304.538 tons. It 
would thus appear that this industry had been neglected 
in France ; there are, however, peculiar features which 
have hindered the development of the barium dioxide 
manufacture in France. The English and German dioxide 
arrives in wooden casks, and is carried without protest by 
the French railways ; the French product has, however, to 
transported in iron casks. Thisis a hardship of which 
the Congress of Applied Chemistry took official notice. 
The oxygenised water is applied in large bulk for the 
bleaching of wool, silk, straw, feathers ; further, therapeu- 
tically, and as an antiseptic. As regards the Ranson process 
for bleaching sugar by means of oxygenised water, M. Guil- 
let has reason to believe that it has not made any progress. 
.—Only one point calls for note, that is the re- 
covery of sulphur from the soda waste. Exact figures 
cannot be offered, but the works at Chauny, Salindres, 
an uen recover about 1200 tons in this way. 
Sulphurous Acid.—The aqueous free acid is little used 
now, yet several works supply together about 1000 tons. 
Two works sell liquefied sulphurous acid; no informa- 
tion can be obtained as to their production. The sul- 
phites will be mentioned under the alkalies. : 
Phosphorus.—Thephosphorus manufacture has itscentre 
at Lyons, where there are, besides several small ts, 
the works of Coignet, by far the most important of their 
kind. The attempts to reduce phosphorus by means of 
the voltaic arc have, in M. Guillet’s opinion, not led to 
any satisfac results. France uces 230 tons of 
orus and consumes 30 tons; the total phosphorus 
consumption of the earth is estimated at 1000 tons. 





with the object of facilitating the casting of the glase, 
have not been accompanied by practical success. 





exports and imports for the years 1898 and 1899 were, in 


0 
107091 78 -13-7% 73-16-77 -18-19 ‘80 81 82 83 84 85 
CHILI NITRATE 


The | ad 


Bz 





G2 93 394 95 96 97 ‘98 


PRICE PER 100 KG. OF AMMONIUM SULPHATE 
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PRICE PER 100 KILOES. 
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te call for a few hundred kilogrammes ; there are, 
urther, the metallurgical applications of phosphorus. 
Since 1898 the use of white phosphorus in the match 
industry has ceased in France, where matches form a 
State monopoly. The sesquisulphide of phosphorus is 
applied in the place of phosphorus ; this sulphide does not 
oxidise in the air, does not volatilise at temperatures below 
360 deg. Cent., gives no vapour, therefore, at ordinary 
temperatures, inflames at 95 deg. Cent. (i.c., ab a tempe- 
rature intermediate between the temperature of inflam- 
mation of white and red phosphorus), and is not poisonous. 
The last statement is, pachepe. not rigorously to be main- 
tained. But the French Government certainly deserves 
credit for having persisted in encouraging experimenters 
until Sébéne and Cahen succeeded in finding a suitable 
substitute for phosphorus. 
(To be continued.) 





Dar.incTon TraMways.—At a meeting of the General 
Pu Committee of the Darlington Town Council on 
Friday, the 10th inst., the town clerk officially reported 
that the Imperial Tramways Company had accepted an 
offer of 7500/. from the Council to purchase the existing 
tramways tory to laying down an electric system, 
the Council to undertake the cost of out an order 
obtained from the Light Railway Commissioners. It 
was decided that another meeting of the committee 
should be held next week, a special meeting of the 
Council will follow, and if the purchase is ratified the 
Council will have to submit a scheme for electric tram- 
ways, which, although cut down from the ori pro- 
posal of the tramways company, must, in compliance with 
the ruling of the Light Railway Commissioners, include 
Haughton-le-Skerne and Cockerton, outside villages. An 
verse movement is being promoted by opponents | of 
municipalisation, and a requisition for a public meeting 
has been sent to the mayor. 





kilogrammes : 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8675. Sir C.S. Forbes, Strathden, N.B. Pressure 
Actuated Gas Valve. [2 Figs.) May 10, 1900.—This pres- 
sure actuated device for use with by-pass burners comprises 
a liquid (preferably mercury) closed valve. The mercury is 
operated by gas pressure in a chamber on the by- supply in 
such manner that when pressure is reduced by shutting off all 
gas except that necessary to maintain the by-pass flame at a 





reduced pressure, the reduction of pressure allows influx of mer- 
cury (from a reservoir under atmospheric pressure) in sufficient 
quantity to close the lower end of a tube carrying gas from the 
said chamber to the main burner. The invention is described in 
reference to acetylene burners, but would probably be of value 
when large buildings, country railway platforms, or other spaces 
which may be controlled by a single tap, are lit by incandeecence 
by-pass burners. (Accepted March 20, 1901. 


5366. O. Knotier, Charlottenburg, Germany. In- 
candescence Mantles, March 21, 1900.—This invention 
relates to mantles of the kind in which filaments containing dif- 
ferent kinds of incandescing materials are associated in a thread 
from which mantles for incandescence gas lighting are produced. 
Some mantles of this kind have been made from thread consisting 
of two kinds of artificial silk filament, one kind containing thoria 
and ceria, and the other kind thoria alone. According to this 
invention such thoria-ceria filaments are made to contain 7 per 
cent. of ceria. Patent 6919 of 1899 is referred to. (Accepted 
March 27, 1901.) 


8278. B. H. Thwaite, London, and H. Mensforth, 
Bradford, Yorks. Gas ine Ignition. [2 Figs.) 
May 4, 1900.—For effecting ignition of explosive charges of blast- 
furnace gases with air, there is employed, according to this in- 
vention, air under pressure obtained from the blast-furnace or 
other air supply mains and led to an aspiratory junction where 
the gas is drawn in by the air current, the thorough mixture of 
the air and gas thus obtained being led to the tube, which is 

















rapidly raised to incandescence by the ignited mixture. The 

— surface of the refractory firing tube may be of extended 

oa and there may be an inner tube into which the residual 

. orced, so that explosive mixture may come into contact with 
: ete surface of the heated mae | tube. The firing tube may 
furnished in duplicate to afford provision against bre: 


and prevent any sudden breakdown on the stoppage of the en- | tory device is adapted to move transversely to the axis of rotation 
a wk tee tine bn intermediate 

suppo e rnative rm adapted 
14,692. W. T. Sugg, London. Incandescence Gas | change position on the shaft according to the motion of thedrum 
Lan ugust 16, 1900.—In order to provide a| or object su 


gine. (Accepted March 20, 1901.) 


terns, [6 Figs.) 


— of strong currents of air which might damage the mantle, 
a -| 
in gas lanterns having incandescence burners and intended to be 


Pig 2 
os 





lit by means of a tipping torch. The wire ball guard serves to 
prevent the torch from being forced into contact with the burner 
or its globe. (Accepted March 13, 1901.) 


LIFTING AND HAULING APPLIANCES. 


4570. W. H. Va and T. Foster, West Gorton, 
Manchester. Over Travelling Cranes. (2 Figs.) 
March 10, 1900.—In overhead travelling electric cranes, and with 
the object of preventing any possibility of over-winding the lifting 
tackle, there is secured on the axle of the chain or rope barrel 
a wheel having a single tooth or projecting rib anemnes | to gear 
with and ly turn a star or notched wheel once at each revo- 
lution of the barrel. The star or notched wheel is mounted on a 
stud and carries on its side face a stud or projection upon which 
is preferably mounted an anti-friction roller. On the crab side is 
pivoted a cut-out switch lever and when the toothed wheel on 












































the barrel has turned round the star wheel to the predetermined 
limit the anti-friction roller will come against the end of the 
ivoted switch lever, and if the attendant then neglects to stop the 

rrel by actuating the motor controlling switch by hand and 
breaking the electric current in the ordinary way any further rota- 
tion of the barrel will cause the roller on the star wheel to knock 
off the cut-out switch lever and so automatically prevent over 
winding. The position of the anti-friction roller on the star wheel 
may be adjusted relatively to the cut-out switch lever so as to 
knock off earlier or later as required. (Accepted March 20, 1901.) 


MILLING AND SEPARATING MACHINERY. 


1498. O. Ohissen, Sodertelji, Sweden, Centrifugal 
Apparatus. [8 Figs.) January 22, 1901.—In this eelf-cent- 
ring device for centrifugal vessels or drums and other rotatory 
devices mounted cn a vertical shaft, the drum or rotatory device 
rests either on the end of the shaft, or on a shoulder or collar on 
the shaft, or on an intermediate bearing, and the drum or rota- 





of the shaft w ee its immediate 


upon it. It is stated that the adjustable 





torch opening of proper s‘ze and not large enough to allow the | bearing may have sufficient friction to allow of driving through | W. 





and by means of it, and that speed may be. raised to 50,000 


sealed entry of the kind shown in the drawings is adopted | revolutions per minute. (Accepted March 20, 1901.) 


7792. H. 7 ARs 
Pa... Cc, on and P. a a — a ‘orks. 


(8 } April 27, 
1900.—In driven Sa and 
in order to bring the electric brakes into operation au’ 
when necessary, springs are provided to normally maintain the 
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brakes in operative contact, and an electromagnet in the motor 
circuit deoeaes in such manner that by a continuous expendi- 
ture of current when the motor is running the pull of the brake 
springs is overcome and the brake surfaces held The in- 
vention is described in reference to a disc brake situated on the 
top of the machine. (Accepted March 13, 1901.) 


PUMPS. 


9391. F. Simons, Dunstable, Beds. Pumping ve: 

Hot Liquids. tt Big] May 22, 1900.—In order to nee 
boiler feed pump to satisfactorily paes water heated —_ to 
the boiling point, a chamber is provided close to the stuffing- 





box, and into this chamber is directed a stream of cold water n 
such a manner as to cool the plunger of the pump. (Accepted 
March 20, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


7626. J. Maxton. Belfast. Pro er Mounting. 
(9 Figs.) April 25, 1900.—In order to diminish the stresses upon 
screw propeller shafts and their bearings as ordinarily fitted, 
according to this invention, there is employed a bearing abaft the 
propeller suspended from the stern of the ship or carried from 
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the stern frame in such manner that the rudder post may be 
deflected sideways without affecting the vertical ape given 
by the said ing to the shaft. Means are provided for 

this bearing elas —* such manner that the stresses upon it 


rtain limi to k a 
shaft in its original aligument. (dcotpted March 2, 1901.) wi 
to | STRAM ENGINES, BOILERS, EVAPORATORS, &c. 





8723. J. Brown and Co., Limited, and W. C. 
allace,. Sheffield. Steam Boiler Air Supply. 
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(3 Figs.] May 11, 1900.—A heat interchange device for use with 
steam boilers ey when the gases leave the flues at a 
temperature higher than that necessary to ensure a sufficient 


Fig.1. 














[ey 





draught) and adapted for heating the air supply, comprises an 
arrangement and disposition of tubes and baffles such as is shown 
in the drawings. (Accepted March 20, 1901.) 


8520. H. T. Ashton, Blackheath, Kent. Turbines. 
{4 Figs.] May 8, 1900.—In this steam turbine, in which the 
members rotate ‘‘ positively and negatively” there are ‘‘ co- 
axial annular working passages one within the other.” The 








general arrangement of the pennies is indicated in the illustra- 

tive drawings, in one of which it will be seen the steam flows 

through the passages consecutively but in each case in the same 

so n00L) Contributory devices are provided. (Accepted March 
, 1901. 


TEXTILE MACHINERY. 


5141. P. at, Vienna, Austria. Shuttle 
Guides. (3 Figs.) March 17, :1906.—A loom shuttle race, 
according to this invention, has oppositely arranged straight 





the raw material is fed regularly down acasing by mechanical 
means, and into a series of water and steam jets, and when thus 
partly dissolved in hot water may be — ot by means of a 
steam coil until complete solution has taken place, The sugar 


Two single-acting cylinders are used, and air compressed on the 
down-stroke of = supplies to the heater compressed air sufficient 
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when expanded for the maintained pressure out-stroke of the 
other. (Accepted March 20, 1901.) 


MISCELLANEOUS. 


20. R. J. Sayers and A. C. Smi "oo 
N.Y., U.S.A. Household Drainage. [1 Fig.) November 
14, 1900.—The waste or drainage system of a building is kept 
under partial vacuum by means of a water actuated pump con- 
veniently driven by passage of the water consumed on the 

remises. In one ement the foul air is drawn from the 

ouse side of the m e trap and driven into the main sewer. 
Should the amount of water used in the house be too small or its 
flow of too interru; a character to maintain the desired vacuum, 
an automatic water leak device may be fitted in order to allow 
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o—™ received in a hopper and carried downwards by a shaft 
with arms, an adjustable plate being used to screen the arms on 
the reversely moving side of the shaft, and to ulate the rate 
of feed of the raw material. The jets of water and steam may be 
combined, and may be concentrically arranged in one arrangement 
having the steam jet surrounding the water jet. (Accepted 
March 20, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 














GRaNnD Trunk Economics.—The ratio of the working 
expenses to the traftic receipts on the Grand Trunk Rail- 
way of Canada came out for the second half of last year at 
67.48 per cent., as compared with 65.80 per cent. in the 
corresponding period of 1899, Maintenance of way and 
works cost 450,246. for the second half of last year, as 
compared with 421,461/. ; and maintenance of equipment, 
283,3662., a3 compared with 283,3937. The increase in 
the ratio of the working expenses to the traffic receipts 
last half-year was largely attributable to the increased 
cost of fuel and mate The aggregate distance run 
by trains in the second half of last year was reduced to 
8,634,455 miles, as com d with 9,131,151 miles in the 
second half of 1889. The working expenses per train- 
mile run were accordingly 45.384. in the second half of 
1900, as compared with 41.92d. in the corresponding half 
of 1899, congue | an increase of 3.46d. per mile. The 
expenditure made on capital account last half-year was 
245,7727. In this total, new works, sidings, &c., figured 

















a flow of water to ope to waste should suction entirely cease. A 


balanced valve inlet is a to prevent the vacuum from 

ay th a point a whic! e} a —. 7 — 4 red scp —_— ext for oe 3 300 oy double- 
e Y e su; y n' e system ai 3 vipment of engines 

the various bends. air vobare pipe may be connected to a ne iy ed coe eee og 


and freight cars fitted with air brakes, automatic a, 
&c., for 67,4552. The construction of a second truck and 
the reduction of gradients between Hamilton and Nia- 
ra Falls have been completed to Jordan, a distance of 
miles ; this will facilitate the movement of traffic, and 
will be of special advantage in connection with the in- 
creased passenger business anticipated during the Pan- 
American Exhibition, now being held at Buffalo. 
Thirty new freight’ engines of y increased haulage 
capacity were either built last half-year in the company’s 
shops or purchased on revenue account. Twelve passenger 
cars, 800 box — cars, 200 platform cars, and 50 cinder 
cars were also either constructed by the company, or pur- 
c on revenue account, during the past six months. At 
the close of 1900, a balance of 17,079. still remained to 
4 | the credit of the engine renewal fund, while the car 
: 4 | renewal fund was in credit at the same date to the extent 
: 9 | of 55,3782. In the second half of last year an additional 
:@ | 20,0007. was charged to the maintenance of way and works 
‘# | account in reduction of the renewal of gradient suspense 
‘ | account, which has now been brought down to 15,386/. 
All the bridges between Montreal and Portland have now 
been renewed and completed upon a scale admitting of 
the running of the heaviest rolling stock and train loads 
over that portion of the system. A renewal.of the 
bridges in the southern division is also contemplated, but 
the work has been deferred for the present, owing to the 
large increase in the cost of materials. The renewal of 
the superstructure of the International bridge across 
|the Niagara at Buffalo, the cost of which is bein 
| charged to the revenue account of the Internation 
Bridge Company, was expected to be completed in time 
for the opening of the Boffalo Pan-American Exhibi- 
tion. The length of line upon the pe hge at the close 
of last year was 3505 miles, to which should be added 
miles of second track, and 8534 miles of sidings, 
| making an aggregate of 4812 miles of track and slidings. 


the top and bottom of the vertical soil pipe in order to prevent 
compression of air by the piston action of columns of ejected soil 
and water. es from the air return pipe may be used to 
convey air tothe trap bends from the balanced valve inlet. (Ac- 
cepted March 20, 1901.) 


9099. _C. McCallum. Govan, and G. K. , Glas- 

. Pro Tube Ends, [9 Figs.) May 17, 1900.— 
is invention relates to an improved means for protecting the 
ends of tubes while in transit from one place to another. A 
split covering of thin springy metal having its two ends slightly 
overlapping one another is — and is made so that when in 
pes on the tube the ends just meet. The ends of this cover- 
ng are slightly turned over so that when placed in position over 


Fig.3. Pig. 5. 
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resilient serrated or toothed shuttle e tracks, the shutile 
‘carrier wheels” engaging both tracks. The teeth (or serra: 
tions) may form gu‘des for the warp threads. Ins of toothed 
guides, open coils of wire mayfbe used. (Accepted March 27, 1901). 


2019. H. Hildebrand, Berlin, Germany. Hot-Air 
Motors. (2 Figs.) January 29, 1901.—In this hot-air motor, 
in fresh air is heated for each stroke, 


which a \v charge of air 
the working cylinder also performs the duties of am air pump, 











Kt Ofthis mileage 4803} miles were laid with steel rails, and 
the tube, they engage with the threads on the ends thereof, | only 104 miles with iron rails. The only single track 
and the covering is thereby held firmly in position. In place | portion of the system now remaining between Montreal 
of having the ends of the covering turned over to engage with | ang Toronto is from Port Hope to Port Union, a distance 
the threads, there may be little indentations in the springy metal vo 18 pe the 
covering at such distances as toengage with the thread, thus | Of 46} miles. The number of locomotives upon 

se the same purpose. A layer of paper, felt, cloth, or other | system at the close of 1900 was 796. The total number 
such material may be between the tube end and its cover- | of passenger cars upon the system at the same date was 
ing. (Accepted March 20, 1901.) 836, = = number . See ~— aa 

5787. terdam cost of fuel per engine-mile run in the second halt o 

Sugar Shite see Figs.) 2 # 28, -_ | last year was 5.03d. ; thecorresponding cost in the secord 
—IJn this apparatus for ically dissolving sugar to be refined | half of 1899 was 4.30d. 
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STAGE ALTERATIONS AT COVENT 
GARDEN THEATRE, LONDON. 


In our last issue we gave a short account of | 
extensive structural alterations which have been 
carried out at the Covent Garden Opera House, 
under the direction of Mr. E. 0. Sachs; and we 
then promised in a future issue to describe more 
fully some of the detaiJs of these alterations, and 
give particulars of the mechanical arrangements 
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whereby the various operations of the stage are| 
carried out. This promise we now fulfil, and we 
trust, with the illustrations given on our two-page | 
plate, and on the present page and page 674, to 
make clear ‘the anatomy of this pags oh stage, 
which is, at the present time, the most completely 
fitted-up in this country. 

Sah may describe the stage as comprising a series 
4 six horizontal sections which run panetial with 
ie. curtain line from front to back, each section 
being 8 ft. in width, and the whole being followed 





‘by a large back stage. The first section contains 









only a plain ‘‘carpet cut,” with openings to take 
the old-fashioned ‘‘ grave” trap, ‘‘star” trap, and 
other similar contrivances. The second and third 
sections comprise large bridges, which can be raised 
electrically 6 ft. above, or lowered 8 ft. below, the 
stage. . These are made in two levels, and the 
lower level can be used for raising minor platforms 
above stage level, or sinking traps. The fourth, 
fifth, and sixth sections comprise large bridges, 
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which run right across the stage front. There 
are no openings in the rear stage for mecha- 
nism, with the exception of some trap-doors to a 
scenery store and the necessary electrical ma- 
chinery for raising and lowering scenery for storage 
purposes. 

As may be seen at Fig. 2, page 640 ante, there 
are between the various sections of the stage long 
longitudinal flaps 2 ft. wide, which can be easily 
opened to allow scenery to be passed through for 


bridges shown at Fig. 2, the lower one has its flap 
inclined, while the two upper ones have theirs 
horizontal, thus showing clearly the principle 
on which they work. They are actuated by 
cranks and levers from the horizontal shaft which 
may be seen running the whole length of: the 
bridge inside underneath the flaps. Each section 
is furnished with a pair of ‘* chariots” to hold 
‘* wing” lights which are placed on wing ladders. . 
The whole of the electrical bridges are worked 
from ‘‘ mezzanine ” level, and from ordinary switch- 
boards, and can be raised and lowered at various 
speeds and take loads up to 2 tons. They move 
without any vibration or noise, at a cost of about 
id. for power on a full rise when they are loaded. 
Each section has above stage level a series of 
lines to take cloths, borders, &c., and each section 
has a batten from which the electric battens are sus- 


which heavy pieces of scenery can be suspended. 
For ordinary battens there are on the average about 
ten lines, a girder batten, and a light batten to each 
section ;: but besides these lines there are arrange- 
ments of flying apparatus, &c., while in front there 
are the necessary lines for tableaux curtains, act 
drops, and draperies. 

Une t convenience is that everything that is 
suspended from above can be worked at stage level, 
or at either of the gallery levels, and as every scene 
is counterweighted one man can easily handle any 
one of them. By this method quite a number of 
scenes.can be changed in a minimum of time. This 
counterweight system is shown at Fig. 1, page 640 
ante. 

Throughout the structure and mechanism steel’ 
has been used, with iron pulleys and wire cable, 
and there is no inflammable material except in the 
flooring of the gridiron and galleries, and in the 
hard wood flooring of the stage and mezzanine. 
Thus, together with the fact that the electric light 
has been installed, the risk of fire has been reduced 
to a minimum. 

A general view of the building will be seen at 
Fig. 3, annexed, which gives a plan of the whole 


stage and rear stage. 

The general arrangement of the electrical bridges 
is shown very clearly in Figs. 5, 6, and:7, on the 
two-page plate, while details of the three back 
bridges are given in Figs. 8 to 12, and of the two 
front bridges in Figs. 13 to 16, and a perspective 
view in Fig. 17, page 674. In Fig. 5 will also 
be seen the ‘‘ chariots ” which carry the wing lights. 
These are placed on wheels, as shown, and can 


Figs. 8 and 9 show details of the electrical 
bridges, and the winch gear for raising and lower- 
ing the same. It will be seen that these winches 
are conveniently placed midway between the two 
side stanchions, at a distance of 21 ft. 8 in. below 
the stage level. The wires which raise and lower 


then up inside the upright and lattice stanchions, 
over a pulley at the top, and down to the bridge. 
The weight of the bridge is balanced by counter- 
weights, so that the arrangement is very simple 
and compact. Each bridge is locked by means of a 
lever at the side, which moves a locking joist at 
each end of the bridge, thus firmly securing the 
latter at the point required. The lever is at one 
end only, and its motion is transferred to the other 
end by means of a rope, as shown in the figure. 
The winches are alike in all the bridges. 

The bridges have. a span of 40 ft. and are con- 
structed of light angle bracing connected -to the 
flanges by means of gusset plates # in. and } in. thick. 
The flanges are constructed of 3in. by3in. by in. 
angles, except in case of the bottom — of the 
bridges that havea low level. In these the angles 
are 24 in. by 24 in. by ,5 in. The bridges, which 
have two levels, are 8 tt. 4in. deep, and all the 
bridges are 5 ft. 6 in. wide from centre to centre of 
girders. jad 

The end stanchions, which support and guide th 
bridges, are each constructed of four vertical 
channels 9 in. by 3 in. by 4 in.; which are braced 
together in the manner shown in the figures, by : 
means of diagonal flat. bars 2} in. by in. This 
forms a vertical lattice box, inside which. the wire 
ropes, which control the bridge, and also the weights, 
which balance it, work. On the faces of the inner- 
channels are fixed 3 in. by 24 in. oak guides, along 
which the bridge may slide. On Fig. 11 will be. 
seen the method by which the wire-lifting ropes are 





transformation scenes and the like. In the three 





secured to the bridge as well as the position of the 


pended, and alsoa large wooden lattice girder, from’ 


house. Fig. 4 is a cross-section through the front 


be easily moved along the stage at mezzanine level. : 


the bridge are carried underground from the winch, ° 
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counterweight rope. The position of the pulleys for 
the ropes is shown in Figs. 9 and 12. On page 674, 
Fig. 18, will be seen a perspective view of the 
mezzanine, and on the same page, at Fig. 19, one 
of the gridiron gallery. 

In connection with the alteration to the stage, 
the two principal problems, viz., that of raising the 
roof and that of gutting the stage, occupied re- 
spectively two months and three months, both 
pieces of work having beaten English records for 
similar operations, and run American records 
very closely. The conditions of the work were 
peculiar, on account of the lack of space and the 
great quantities of storage that had to be handled. 
Much of the work was, too, of a very dangerous 
character, and of considerable risk to the workmen 
employed. Fortunately, however, there was not a 
single accident of any kind, much less a fatal 
casualty. 

This result is to be attributed to a large 


extent to the co-operation of all parties concerned, | 


not excepting the artisans and labourers, who were, 
in a great measure, new to the class of work 
required, 

The work has been carried out on the same lines 
as were adopted by Mr. Sachs when he recon- 
structed the stage at Drury Lane Theatre about two 
. years ago, with, of course, the advantage due to 
the experience he gained in connection with that 
theatre. 





THE PRUSSIAN CANAL PROJECTS. 

WHEN we commented upon the great Rhine-Elbe 
Canal scheme last year,* we pointed out that the 
execution of that project would necessarily lead, 
sooner or later, to the adequate improvement of 
the rivers and canals of the eastern portion of the 
kingdom of Prussia. Owing chiefly to the deter- 
mined opposition of the great landowners, the 
Rhine-Elbe Canal was defeated, or shelved at any 
rate, in the Prussian Parliament. For a time, the 
Prussian Government tried coercive measures, much 
to the surprise of the highly conservative landed 
aristocracy which had often been ready to inflict 
coercion upon other parties, but rarely had had to 
submit to it. But the solution of the problem 
upon which the Government has since decided, is 
probably more prudent and just. The proposal is 
renewed with some of the additions which we 
thought would have to follow, and these additions 
are to be attacked simultaneously with the previous 
scheme. Asa result, the expenditure estimate 
rises from 13 million pounds to nearly 20 millions, 
namely, 389,000,000 marks. Itisalargesum. If 
it were to be spent for the exclusive benefit of 
navigation and industry and commerce, the new 
project might not meet with much more favour 
than the old one, though the —, the 
eastern provinces, the rivers Havel, Spree, 
Oder, Warthe, and Netze, Vistula, and the 
coalfields of Silesia are now drawn, more or less 
directly, into the plans. But a good proportion of 
the money will directly serve agricultural interests, 
and thus, it is hoped, the most formidable opposi- 
tion will be pacified. We have nothing to do with 
these political matters. If, however, as has been 
suggested, a connection exists between the Canal 
Bili and the revision of the commercial treaties, 
the discussions will claim a wide interest.t 

The building operations and the expenditure will 
be distributed over a period of fifteen years, and 
the burden thus divided. It is, moreover, stated 
in the White Books which Mr. Muthesius, archi- 
tect and technical attaché to the German Embassy, 
has kindly forwarded to us, that actual work on the 
various part schemes will not be started unless the 
respective Governments, provincial, municipal, and 
other authorities, have by July, 1902, declared 
their readiness to take their proportionate share 
of the burdens. In the Phine-Elbe Canal project 
there are concerned, besides Prussia, the Govern- 
ments of the Free Town of Bremen, of the Prin- 
cipality of Lippe, and of the Duchy of Brunswick. 
The new plans are confined to Prussia. 

As regards the old project, we must refer our 
readers to our previous notice. The Dortmund- 
Ems Canal, it will be remembered, has been 
completed. It was proposed to connect Herne 
at the southern extremity of this canal with the 





* See ENGINEERING, vol. Ixix., 804. 

+ The Bill has again been defeated. But the retire- 
ment of several of the Ministers is interpreted as indi- 
eee determination of the Government to persist in 
the schemes. : 


Rhine at Laar, below Duisburg, by an improved 
watercourse running right through the Ruhr coal 
basin, and touching the most populous and most 
industrial districts of Germany; and, further, to 
connect the middle of the Ems Canal at Bevergern 
with the Elbe at Magdeburg and Heinrichsberg, 
thus providing an easterly waterway, 292 miles 
in length, from the Rhine to the Elbe. The canal 
was, near Minden, to be carried over the Weser, 
which was to be regularised at considerable expense. 
The enormous development which industry cn? trade 
have assumed in Rhineland and Westphalia during 
recent years, made it a feasible suggestion to spend 
13 million pounds on such a scheme, which would 
relieve the overcrowded railways, and, no doubt, 
give a further, strong impetus to trade. The project 
was attacked because it seemed to favour the 
already favoured—the wealthy west against the 
poor east. We will not repeat the arguments pro 
and contra. 

Rhine, Ems, Weser, and Elbe, once joined in 
this way, the north and north-west of Germany 
will be placed in direct communication with the 
Rhine ports, the ports of Wilhelmshaven, Bremer- 
haven, and Hamburg, and through the North-East 
Sea Canal, further, with Kiel and the Baltic; and 
through the Elbe-Trave Canal* with Liibeck, and 
again with the Baltic. The North Sea coast line of 
Germany is, after all, short. Hamburg, Bremer- 
haven, and Emden, are not far from one another, 
but, owing to the course of the rivers and canals, the 
interoceanic trade can expand as we penetrate further 
inland. The Baltic coast has a much greater length. 
The ports of Wismar, Rostock, and Stralsund are 
not of great importance, and they have no water 
connection with the interior. Stettin is the chief 
Prussian port, and is situated on one of the main 
arteries, the Oder. But the great canals of the 
recent years have given to Hamburg and the Elbe 
a preponderating position, and the Liibeck trade, 
again, goes up the Elbe. Stettin has, hence, not 

rospered of late as it promised to do ; and Danzig, 

Onigsberg, and Memel, further east on the Baltic, 
have not shown any marked rise. Danzig is situated 
on the Vistula, a fine river, whose main course lies 
on Russian territory, however. And there is little 
industry in the north and east, apart from a few 
centres. Even railways are scarce, and naturally 
so, since the people are few. 

The new schemes are to complete the west- 
easterly connection between the main rivers, and 
to regularise those rivers which are thus brought 
into prominence. Further, to turn into secure 
fertile land much that is now poor marsh or ex- 
posed to floods. The great Midland Canal is to 
end at Magdeburg and Heinrichsberg, on the Elbe. 
Opposite the latter spot starts the Ihle Canal over 
to the Havel, which joins the Elbe lower down 
at an acute angle. The Havel is inclined to form 
lakes and inundate large areas ; that propensity is to 
be remedied. The Havel receives at Spandau the 
Spree, on which Berlin is situated ; the Spree is 
another troublesome river to the farmer and the 
shipper, and needs improvement. Oder and Spree ap- 
proach one another and are already joined by a canal. 
That watercourse has deflected the Oder trade from 
the Middle Oder down the Spree and Havel into the 
Elbe to Hamburg, to the detriment of the Lower 
Oder and Stettin. Havel and Oder also come 
within fair reach of one another and are already 
joined by a system of canals. Improvement of 
these canals not aypeeting advisable, a new canal is 
to be constructed from Berlin vid the Havel to 
the Oder, at Hohen Saathen. The Lower Oder 
reaches the Haff in several deep but sluggish arms. 
The whole valley should be, and was, very fertile ; 
but matters have deteriorated of late ; therefore the 
Lower Oder is to be regularised down to Stettin. 
The Middle Oder, from the neighbourhood of 
Frankfurt up to Brieg, will have to be deepened. 
At Ciistrin, about half way between Frankfurt and 
Hohen Saathen, the Oder receives from the east 
the Warthe with the Netze, and the watershed 
between the upper course of the Netze and the 
sharp bend of the Vistula below Thorn is a com- 
paratively narrow ridge. This bridge of land is 
already cut by a canal which stands in. need of 
modernising. Both the Warthe and the Netze 
remain to acertain extent swamp rivers, and they 
are to be rendered navigable. 


Those are the main features of the new pro-| 


gramme. When it is executed, a waterway, fairly 
parallel to the north coast of Germany, will exist 











* See ENGINEERING, vol. lxix , page 571, - 


from the Rhine to the Vistula, that is, across the 
breadth of the country. Though linked together, 
the different projects stand independently. Special 
| difficulties are nowhere feared in the newer schemes; 
| the watersheds are low, so low, in fact, that bifur- 
cations of rivers occur. The general plan is to 
make the canals up to the Oder navigable for, 
| boats of 600 tons, and these further east navigable 
at any rate, for boats of 400 tons. The authorities 
entertain no doubt as to the prospects of the new 
waterways, and their confidence appears justified. 
In the twenty years 1875 to 1895, the inland 
shipping in Germany had risen from 2900 to 7500 
million ton - kilometres, the railways having in- 
creased their trade from 10,900 to 26,500 ton- 
kilometres. Thus 79 per cent. of all heavy goods 
were transported by rail, and 21 per cent. by water. 
By 1898 this ratio had changed to 75 per cent. (rail) 
and 25 per cent. (water), the water traffic had risen 
to 10,700 tons, and the German rivers and canals 
carried as much as the railways of the country did 
in 1874. The Oder traffic had grown from 154 to 
| 654 million ton-kilometres, the Elbe from 435 to 
1952 million ton-kilometres. To the enormous 
development of the carrying capacity of the Rhine 
we referred last year; there is no trade high- 
way like it in Europe, and it is surpassed only by 
the great American lakes. 

Such a growth presupposes a corresponding 
development of the merchant fleet. In 1877 the 
German river, canal, and coasting vessels num- 
bered 570 steamers, aggregating 31,000 tons, and 
17,083 sailing boats and barges, of 1,350,000 tons. 
By 1897 the number of steamers had been more 
than trebled, there being 1953 steamers of 164,000 
tons, and 20,611 sailing vessels of 3,270,000 tons. 
The freight rates on German railways averaged in 
1898, if we simply glance over the tariffs, 3.63 
pfennig (0.43d.) per ton-kilometre; the special 
tariffs were lower, coal being taken for 2.49 pfennig, 
e.y., and further reductions were granted for large 
distances. The prospective freight rates on the new 





canals will be 1.9 pfennig on the Dortmund-Rhine 
| Canal, 1.25 pfennig on the Midland Canal, 1.1 


pfennig on the Eastern Sections. Reductions are 
considered likely ; but the — had, perhaps, 
better not speculate upon them. It is true that 
some products enjoy already exceptionally favoured 
rates on the railways, which the canals will not be 
able to underbid. This applies particularly to the 
potash salts, utilised as fertilisers, and as most 
farmers—or agrarians, to adopt the modern term— 
are strongly interested in that article, and as they 
do not all dwell along the projected banks of the 
future canals, their anxiety for the construction of 
the canals will not be spurred by this considera- 
tion. But the transport facilities ought to appeal 
to them. 

The official documents do not fail to allude to the 
strategical aspect of the schemes. There is more 
than the inevitable officialism in those arguments. 
Is will be important to have, in time of war, when 
roads and railways are overcrowded and blocked, 
other means of communication, both for the Army 
and the general population, over which the trans- 
port of the bulk of heavy goods can be directed, 
especially of such goods for which there is no im- 
inediate hurry. Ordnance, ammunition, provisions, 
can be sent up to the frontier for future use, stored 
safely and without particular difficulty on barges, 
and ships can be turned into floating magazines, and 
also into hospitals. 

We will now briefly touch upon some particulars. 
In recommending the Berlin-Oder Canal and some 
of the cognate schemes, stress is laid upon the 
point that both justice and policy advise the safe- 
guarding of the welfare of Stettin, the chief port of 
the kingdom. The Holstein Canals have un- 
doubtedly favoured Hamburg, and also Liibeck. 
The objection was raised, when those canal Bills 
were debated upon, but overruled chiefly for 
strategical reasons. The Oder-Spree Canal, com- 
pleted in 1890, joins the Upper and Middle Oder, 
as pointed out already, direct to Hamburg, and it 
may be said that Berlin, the Mark Brandenburg, 
and Silesia, have become the hinterland of the great 
Hanse town, which is now, with its population, 
according to the census of last winter, of 705,000 
inhabitants, more than ever the second city of the 
‘Empire. Stettin, in 1895—Germany has 4 five 
ears’ census period—the eighteenth town of the 
mpire, now occupies the thirteenth position with 








210,000 inhabitants. But recently prosperity and 
| growth, which began with the dismantling of the 
| fortifications, seem to have suffered a check ; 
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and since the municipality has, in recent years, 
spent nearly 1,000,000/. sterling on its shipping 
and will contribute largely to the expenses 
of deepening the navigation channel through 
the Haff, into which the Oder empties itself, 
the Government has arrived at the conclusion 
that Stettin has claims upon national support 
in the general interest. The new canal from 
Berlin to the Oder will start from the metro- 
polis in two branches, the one going straight west 
to Spandau and following the Spree, which unites 
there with the Havel; the other proceeding a little 
more to the north, to the southern extremity of 
Lake Tegel. Up to Lehnitz, the new canal will 
then make use of the Havel, which here flows due 
south. The canal will afterwards deviate from 
its northerly course to the east, receding more and 
more from the Havel, crossing the old Finow Canal 
(finished in 1620 and improved several times since), 
at level, and proceeding vid Eberswalde, Liepe, 
and Oderberg to Hohen Saathen on the Oder, a 
total distance of 107 kilometres (66.5 miles). The 
canal will generally keep to the level of the under- 
ground water, and there will not be much need for 
deep cuttings or high embankments. The average 
canal depth is to be 2.3 metres (90 in.), the bottom 
width 18.5 metres (61 ft.), the batter 1 in 3. The 
bottom will be hollow, 2.55 metres deep in the 
middle and 2.05 metres at the sides ; this shape 
of bottom has naturally resulted from erosion in 
some other canals of the province of Brandenburg. 
The feed will not cause any trouble. There will be 
four locks, and, further, an inclined shipway at 
Liepe. The bridges, all iron, will leave the canal 
section unreduced. At Eberswalde the Berlin- 
Stettin Railway will be crossed by an aqueduct of 
stone and brick, lined with lead and cemented 
with asphalt; the aqueduct will have a width of 
20 metres (65.7 ft.), and vertical walls. 

Berlin and, in a minor way, Spandau, Oranien- 
burg, Liepe, &c., are industrial centres. In 1898, 
Berlin received and despatched 6.4 million tons of 
goods by rail and 5.6 million tons by water. These 
figures are significant, because Berlin is certainly a 
first-class railway junction. Up till the sixties, 
Berlin burned Silesian coal. Then the lignite and 
briquettes from Prussian Saxony began to predomi- 
nate in the domestic hearths, and English and other 
coal found a market; the British coal imports, 
279,000 tons in 1899, are going down, however. That 
agriculture and fisheries, though suffering in a few 
instances, will profit, on the whole, from the new 
waterway, is unquestionable. The enterprise is to 
cost a little over 2,000,000. The route, as indi- 
cated, is known as the West Line, because, starting 
from Berlin, we have first 12 miles of westerly 
course, the canal then bending sharp to the north 
and afterwards to the east. A rival scheme, the so- 
called East Line, was to start from Berlin in a south- 
easterly direction, following the Spree, then bend- 
ing to the east and north, and reaching the Oder in 
two branches, one stretching over to Ciistrin, the 
other joining it at Hohen Saathen, like the West 
Line. The direct short connection with Ciistrin 
would be an advantage ; but the construction would 
otherwise be difficult and expensive, and the 
scheme has been abandoned. 

From Hohen Saathen down to the Lake Damm, 
the southern basin of the Haff, which receives the 
Oder, the river flows through a valley, about two 
miles in width, in two chief branches, frequently 
Interconnected by winding channels with many 
ramifications. Navigation makes use of either main 
branch in different reaches. They are, as a rule, 
more than 20ft. deep, but their incline is very slight, 
varying from 1 in 10,000 to 1 in 217,000. Since 
Frederick the Great, whose name constantly recurs 
in these documents, much care has been bestowed 
upon this valley to transform unhealthy marshes 
into fertile polders. During the last twenty years 
heavy summer floods have repeatedly done great 
damage, and some of the best polders are threatened 
by thesand. The river level is much influenced by 
the winds blowing over Lake Damm, and the full 

ring of some ~* the ameliorations of former days 
has not been m nised until later. To remedy 
the present unsavisfactory state of affairs, the divi- 
sion of the river into two chief branches is con- 
sistently and fully to be carried out down to Stettin 
and Lake Damm. The East Oder, so far known 
as the Reglitz, will be straightened, shortened, and 
deepened, to take the water and silt down the 
shortest path. The present main branch, the West 
Oder, will be less altered in its course; both 
branches will be lined with additional dykes. The 


East Oder will thus become the main navigable 
channel. Stettin is on the West Oder, but some 
of the connecting arms will also be regularised. 
These essentially agricultural improvements will 
involve an outlay of 2,300,000. 

About the regularisation of the Middle Oder, 
from Brieg down to Fiirstenwalde, where the Oder- 
Spree Canal branches off, no particulars are so far 
offered. About 200,000/. are allowed for these 
operations on a reach of 452 kilometres (281 miles) 
in length, in which the Silesian coal and iron indus- 
tries are largely interested. 

The ameliorations of the Havel and Spree are 
gain essentially of agricultural importance. The 

avel passes on its westerly course between Span- 
dau and Brandenburg, through a series of winding 
lakes, which may be likened to the Norfolk Broads, 
very picturesque and well-wooded on their banks, 
but not of high value to the farmer. At Branden- 
burg the Havel turns to the north-west to join the 
Elbe, The lakes are less large on this lower reach, 
but for navigation the river is equally annoying, and 
the high water of the Elbe indirectly causes floods 
in the whole Havel valley. About half a million 
soon are to be spent upon these improvements. 

e operations planned for the Spree have the same 
chief object, and approximately the same sum is set 
down in the estimate. The Upper Spree has con- 
siderable fall in its several branches. Inthe wooded 
swamps of the Spreewald then, the river quite 
changes its character. This marsh consists of two 
basins, 20 and 10 miles long, and 6 and 4 miles wide, 
in which roads are very scarce and rivers plentiful, 
and carriages as rare as in Venice almost, and boats 
as numerous ; in some parts the original Wendish 
inhabitants still keep up their old i uage. At 
Leibsch the Spree becomes navigable ; but several 
minor canals will be needed. 

The connection between the Oder and Vistula 
concerns particularly the province of Posen, which 
Prussia acquired in 1772, by the first Division of 
Poland. The amelioration of the swampy Warthe 
and its tributary, the Netze, was at once taken up, 
and the Bromberg Canal, which joins the Upper 
Netze to the Vistula, making use of the Brahe, 
was opened in 1774. But a systematic regularisa- 
tion has become necessary in order to extend the 
canal trade to these eastern districts. The two 
rivers unite at Zantoch. The length of the Netze, 
so far as affected by this scheme, and of the Brom- 
berg Canal, is 224 kilometres (140 miles). The 
regularisation, 170 kilometres (106 miles), of the 
Warthe is only to extend up to Posen, now one of 
the three towns, east of the Oder, which have 
populations of more than 100,000 inhabitants ; 
Danzig and Konigsberg are the two others. Bres- 
lau, the capital of Silesia, the second city of the 
kingdom, with its 425,000 inhabitants, lies on the 
Oder. Agricultural produce, grain, sugar, potatoes, 
spirits, &c., will form the chief cargo ; the exports 
considerably exceed the imports. e cost of the 
regularisation of the two rivers, and of the improve- 
ment of the Bromberg Canal, is estimated at 
1,100,0007. 

The provinces of Prussia, and Eastern Prussia 
in particular, form plateaus studded with many 
lakes. We find canals in the lower courses of 
the three rivers: the Vistula, with its branches, 
some of which fall into the Frische Haff; the 
Pregel, into the same Haff ; and the Memel, whose 
arms are received by the Kurische Haff. These 
two Haffs, or lagoons, are closed by long narrow 
tongues with high sand dunes which have their 
respective openings at Pillau, opposite the Pregel 
mouth, and at Memel. Elbing—industrially note- 
worthy for the Schichau engine works and ship- 
building yards and other works—is situated on a 
small river and canal not far from the Frische Haff. 
The interior has no noteworthy canals, nor is there 
any need for them at present. 





THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 

Tue American Institute of Electrical Engineers 
held its annual conversazione this year, by the cour- 
tesy of President Seth Low, in Columbia University, 
New York. The electricity building was specially set 
apart for the purpose, and all its large and commo- 
dious rooms placed at the disposal of professors, 
inventors, a scientists, who had any discovery to 
elucidate or novelty to exhibit. Every facility of 
lighting and power, and every advantage that may 





be claimed for direct, alternating, and polyphase 
currents, was unstintingly offered them. The result 


ws that all exhibiting professors and specialists 
looked radiant throughout the evening, while the 
stream of visitors that flowed by seemed equally 
delighted with the electrical wonders which were 
brought together for their delectation. 

The tour of inspection naturally began in the 
basement of the building, where dynamos and alter- 
nators of various names and power were humming 
away to let every one know that they were supply- 
ing current for the multifarious purposes of the 
conversazione. Switches, ammeters, and voltmeters, 
as well as resistancés wound round sections of gas 
pipes, were there, too, in abundance to silently 
proclaim some of the great practical advantages 
offered by Columbia to students of electrical en- 
gineering. 

A room on the first floor attracted considerable 
attention at first by the incessant snapping noise of 
diminutive lightning flashes, and in the second 
place by the novelty of the machine which produced 
them, It was at once a dynamo and an electro- 
static machine, which was given to science by that 
eminent electrician, Professor Elihu Thomson. It 
contains a small direct-current motor, whose wind- 
ings are tapped and connected to two rings giving 
a primary alternating current for the operation of 
a step-up transformer, which delivers a secondary 
current at about 20,000 volts. The crests of the 
alternating-current waves of high potential ob- 
tained from the transformer are used for charging 
up glass condensers arranged in parallel. A rotat- 
ing frame, synchronously driven with the motor, 
makes connection with the condensers periodically 
and in synchronism with the alternating current. 
As the connection established by the rotating frame 
is alternately in parallel and in series, we get 15,000 
volts when the ten condensers are in parallel, and 
150,000 volts when in series. The peculiarity of 
the machine is, therefore, that a direct low-pressure 
current is made to furnish high- potential discharges 
of definite polarity at the terminal balls. 

Elsewhere we found a 22-in. influence machine 
of the normal Wimshurst type also rending the 
air with its strident discharges, ibly for the 
purpose of attracting attention ; for as soon asa 
numerous group was formed, the machine was used 
to energise a focus tube for X-ray work. This 
radiographic room was popular throughout the 
evening, thus again showing that, though interest 
in the weird revelations of the Réntgen ray may 
have waned, it is still alive and active. 

So, too, was it with that other fascinating contem- 
porary discovery, the so-called ‘‘ wireless” tele- 
graphy. People were all the more curious to see 
these demonstrations, as Signor Marconi was then 
in Newport inspecting the apparatus which he 
erected there seven months ago. There are indi- 
cations that the Marconi system will be adopted b 
the United States Navy; at any rate, the Nort 
American squadron will be equipped with trans- 
mitters and receivers in time for the arm 
manceuvres so that the special board appointed by 
Secretary Long will have opportunities to judge of 
their efficiency and reliability. 

Of a less sensational character, but of great 
intrinsic merit, was Professor Crocker’s collection 
of small tubes filled with magnetic liquids and 
arranged to show the behaviour of the liquids when 
a in a magnetic field, as well as to enable the 
observer to determine their permeability. 

Professor Frank A. Laws showed a number of 
interesting radiographs of alternating-current wave- 
forms and oscillatory discharges which he had made 
by using kathode-ray tubes of the Braun type. 
Mr. Otto Louis was kept pretty busy by technical 
men in explaining his ohmmeter, by which he 
makes direct measurements of electrical resistances 
from 10,000 to 10,000,000 ohms. He also ex- 
hibited an electric furnace, consisting of several 
terra-cotta cylinders wound round with platinum 
wire. The wire is wound in four circuits, so that 
as the resistance increases with the heat, the cir- 
cuits may be thrown from series into parallel. The 
cylinders are capable of motion horizontally and 
vertically, and are held in position by clamps. 

A densely-populated room at all times was that 
in which Mr. H. R. Palmer described his Fac- 
simile Picture Telegraph, and showed it in opera- 
tion. It isa system by which half-tone pictures, 
sketches, handwriting, and the like, can be trans- 
mitted over long distances, employing ordinary 
telegraph wires. For the p e of transmission, 
the original picture is — ; and when received 
it is seduced photographically to its normal size. 





The object of the enlargement is for the purpose 
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of obtaining a 
transmitting stylus. Much enthusiasm prevailed 
when the facial lineaments of President Harper, of 
the University of Chicago, were transmitted over 
900 miles of telegraph wire and thrown upon the 
screen, and all present eagerly watched the operator 
and the waving stylus as the picture of President 
Seth Low, of Columbia University, was sent back 
as a complimentary exchange. 

Perhaps we might say that even greater eager- 
ness was shown by the throng of visitors in search- 
ing out the locus of Professor Pupin’s telephonic 





ter surface of contact for the} 








apparatus.* Every one wanted to see the coils, | 
condensers, and webs of wires with which the young | 
electrician recently achieved at one step both fame | 
and fortune. But few of the passing groups | 
realised how hard and how long Professor Pupin 
had worked before he was able to offer to the world 
a complete mathematical and practical solution of 
~ very intricate problem of long-distance tele- 
phony. 

The lion of the evening, however, was, beyond 








* See ENGINEERING, page 496 ante. 
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all doubt, the hard-working, recluse-living Nikola 
Tesla. The place appointed for his demonstrations 
was the chemical lecture theatre, an auditorium 
well worthy the magnificent home on Morningside 
Heights of Columbia University. There the 
‘* Wizard,” as Americans love to call him, had in- 
stalled some of the apparatus which he has been 


‘using in his investigations on the transmission of 


energy from place to place by means of the medium 

which fills all space, be it intermolecular, inter- 

planetary, or interstellar. : 
An hour before the indicated time, knots of im- 
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any moment:hlv = fc. The ‘‘slot velocity” v is fur- 
ther defined by v = N29 p, where p indicates the 
counter head; theslotish!. From the first equation 
our author derives a formula which signifies that the 
plate or valve should never really reach its seat, if 
there were no other outlet for the water than the slot. 
In reality, the valve will settle on its seat with a few 
points of contact ; but there will always remain a 
certain gap or height of opening which he terms the 
height of leakage ; the valve will come to rest without 
a shock, however. The formula at once permits of a 
conclusion being drawn as to the length of the pauses 
that may intervene in the cycles of duplex pumps. 
The number of cycles and the mass of the valve do 
not concern the quiet closing of the valve. To 
confirm this, the author altered the 22-millimetre 
lift of all the 48 hard rubber discs, provided with 
bronze springs, of a Worthington pump, to 65- 
millimetre lift, and he further removed the springs, 
without noticing any difference in the motion or in 
the indicator diagrams. 

Passing on, the author adds to the mere disc 
valve a cylinder with a piston of cross-section F. 
The displacement C of that piston must at any 
moment be equal to the space cleared by the valve, 
plus the quantity of liquid escaping through the 
slot—that is, FC = fe+hlv. This equation, 
which forms the keystone of Mr. Mueller’s theory, 
is practically contained, though not so formulated, 
in a paper which Westphal published in 1893 in 
the Zeitschrift des Vereins Deutscher Ingenieure ; 
the author hence calls it the Westphal equation. 
Mr. Mueller lets the piston first start from rest 
with uniform motion, an assumption which, unjusti- 
fiable in itself, is useful for considering the effect of 
leakage under constant pressure. He then attacks 
the problem of accelerated motion with the aid of a 
counter piston of equal size, a case representing the 
motion of a column of water under constant pres- 
sure. We learn that the valve does not come to 
rest when the piston stops. The line of reason- 
ing does not appear to assist us in the study of 
crank-driven pumps. But the suthor establishes 
that the motion of the valve lags behind the stroke 
reversal, and that the maximum lift is attained after 
the piston has reached its maximum speed. The 
one valve opens at the same moment as the other 
closes, and both these actions take place at a later 
period than the stroke reversal, but with maximum 
speed, this is one of the sore points of piston pumps. 

'o minimise shocks, the constructor is advised to 
adopt a small valve lift, not by limiting the stroke, 
but by providing for strong spring loads and for 
valve seats of large circumferential opening. 

The lag in closing is for a certain valve and a 
certain speed independent of the dimensions and 
the stroke of the piston, and practically independent 
of the pump. These conclusions are in agreement 
with Bach's researches. The closing speed of the 
valve grows with the square of the motor speed. 
Conical valves appear to be inferior to flat valves 
in all respects. 

Coming, then, to the yield of a pump and to the 
motion of the liquid columns, the author demon- 
strates that the fluctuations in the initial suction 
line of the indicator diagrams are not to be charged 
to the inertia of the instrument, but represent a 
real breaking-off and collision of the suction column. 
The trouble becomes serious only with high-speed 

umps, however, and can be met in various ways. 
Bince the valve strikes its seat with its maximum 
speed, and we cannot get rid of the mass of the 
valve, there must be a shock, which would, indeed, 
result even with a massless valve. The shock is 
proportional to the sum of the products of the 
water bulk, confined between the suction valve 
and the air chamber, into the square of its velocity 
at the moment of closing, and of the mass of the 
valve and its closing velocity. The shock will, 
therefore, increase with *he fourth power of the 
revolutions per minute. The constructor should 
hence keep the mass of the valve, the passage from 
suction valve to pressure valve, and the water 
column above the air chamber as small as possible, 
and make the sections large. This means, that for 
large size pumps, high slot velocities and large seat 
girths should be adopted, but small valve lifts. The 
service pressure, the height to which the water has 
to be raised, does not enter into these formule, and 
there is no need to assume a reversal in the e- 
sure direction to account for the shocks. It is 
hence futile to attempt to avoid the shocks by the 
retarding action of friction and of counter springs. 
But there are remedies, and the best are increase 
of the slot velocity, which is governed by other 


considerations, however, and the long approved in- 
crease in the girth of the valve seat. Counter 
pistons, on the other hand, are useless. The so- 
called geared valves are discussed in a subsequent 
chapter. 

e author first interposes notes on accessory 
factors, elasticity of the walls of the pump barrel, 
air, leakage in the valve parts, friction and guidance, 
and passes then to another chapter on the so far 
much-neglected slot velocity and lift limit. In a 
well-designed pump, the slot velocity should be 
fairly constant, and should, in fact, be the first 
point to be studied in the design. On the whole, 
high slot velocities will be advisable ; this applies, 
for instance, to hydraulic pumps. For pumps 
working against a low head, filter pumps, drain 

umps, condensers, &c., a small slot velocity may 

preferable, when high capacity is desired ; here 
centrifugal pumps will enter into successful com- 
petition, but for high suction at very low head the 
piston a with small slot velocity will again 
rove advantageous. For the ordinary water supply 
rom wells which are to give the highest yield 
during summer time, when the water level is at its 
minimum, low slot velocity is again recommended, 
for the suction valves at any rate. 

As regards types of valves, the high inertia of 
simple mass valves, in distinction from spring 
valves, is against the former. Mr. Mueller has a 
decided preference for the light automatic spring- 
loaded annular valves, arran; in groups of 
small units. Of the above-mentioned geared valves, 
or, at any rate, of the rigid, positive devices, in- 
tended to accelerate the closing of the valve and to 
keep it closed during the change of stroke, the 
author has but a poor opinion. He sides thus with 
other nations against his countrymen, whom this 
type of valves appears to have fascinated. There 
may be an advantage in simple mass valves, which 
are accelerated by means of rods and their own 
moment when near the end of their lift, because 
this arrangement adjusts the closing force auto- 
matically in accordance with the pump speed ; but 
these advantages are obtained at the expense of 
complications in the construction. Mr. Mueller 
therefore does not push a design of this type of his 
own, adopted at Briix. If it were not for faulty 
comparison, he thinks, the geared valves would 
never have acquired their popularity, and for this 
reason he inquires into the question of what con- 
stitutes equivalent valves. Wiser ible he 
would recommend nests of small valves in the 
“nega as the most perfect valves, especially for 

igh speeds. 

The fancy for high speed should, however, not 
be the dominating principle. With high speed we 
increase neither the volumetric nor the mechanical 
efficiency. Electric motors are, for this reason, not 
the best pumping engines—apart from use with cen- 
trifugal pumps—and steam engines should especi- 
ally be adapted to pump driving, for the benefit of 
both the pump and the engine. Here, again, the 
German engineers are backward, in the author’s 
opinion, as they appear to presume that a normal 
steam engine is eo ipso a good pumping engine. 


We notice that the author does not hesitate to} Zhe 


express his opinion freely, and to assert his 
authority. A note concerning the Breitensee 
Water Works of the city of Nisennd and their 
high-pressure pumps, for instance, characterises 
the plant as a pattern of how the smallest possible 
difficulties are overcome by the greatest display of 
devices. His critics will, therefore, not fail to 
point out that most of his doctrines are not sup- 
ported by experiment. The author admits the 
fact. But he relies upon his deductions, parti- 
cularly because the experimental confirmation, 
which would, no doubt, furnish us with valuable 
coefficients and useful hints, could only be per- 
formed with profit on a large scale, in especially 
fitted laboratories. The new engineering labora- 
tories at the Ziirich Polytechnic, we should think, 
would be an excellent place for such researches ; 
further useful work might also be done at the 
Charlottenburg Technical College. 

Mr. Mueller has taken great pains, and his 
critics will not have an easy task. Any attacks 
should be directed against his mathematics and his 
most instructive curves, rather than against the 
conclusions which we have summed up, some of 
which were, of course, hedged in by limitations into 
which we could not enter. Considering the great 
importance of the problems involved, and the 





paucity of literature on the subject, we should be 
glad to have an English version of Mr. Mueller’s 





‘*Pump Valves,” if possible in a somewhat extended 
form, laying further stress on constructive detail, 
The volume of 150 pages, we should add, is very 
well printed and got up, and the 52 figures are 
carefully executed. 
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ENGRAVING MACHINE. 


NEARLY ten years ago we published an illustrated 
account of an engraving machine, constructed by 
Messrs. Taylor, Taylor, and Hobson, of Stoughton- 
street Works, Leicester. Since that time very great 
improvements have been made in the machine, which 
is now used by leading brass and general engravers ; 
by engineers and makers of hardware; in making 
stamps, dies, and original stamp models for printing ; 
moulds for glass, rubber, soaps, &c.; and for engrav- 
ing seals. it will, therefore, interest our readers to 
know what form the machine has taken after the 
various improvements which have been made in it. 
This they will see from the perspective view given in 
Fig. 1, page 662, while they will gather the details of 
construction from the remaining figures on that and 
the present page. 

As regards the general principle, there is no novelty ; 
it is in the method of wpe (og principle into effect 
that the new features are to be sought. The engrav- 
ing is done with a rotary cutter, the shape of which 
varies according to the character of the letter or of the 
work which is to be cut. This cutter isnot stationary, 
but can be moved to and fro to follow the outline of 
the letters or other device, while at the same time 
it is kept in rotation by a gut band. The movement 
of the cutter is determined by a style which the 
operator moves over an enlarged copy. Between the 
style and the cutter there is interposed a panto- 
graph by which the motion is reduced, the propor- 
tions of the arms of the pantograph being such that 
the work may be one-third, or any less proportion, 
of the copy. By removing the pantograph, work 
can be executed of the same size as the copy itself. 

Referring to the engravings on page 662, Fig. 1 
shows a general view of the machine, Fig. 2 shows a 
table for the attachment of circular work, and Fig. 3 a 

lan of the pantograph. In this latter the copy- 
Leder can beseen. Upon it can be clamped the copy, 
which may either be a specially-prepared plate, or else 
standard metal copy types, fixed in grooves, and 
arranged to boys any desired wording, the spaces 
being provided for by blanks. The style is fixed in 
the end of the long-arm L and stands above the copy. 
The members of the pantograph are L, J, F, and B, 
the cutter frame slider H being clamped to the bar F, 
on which there is engraved a scale by which the bars 
can be set to give the desired degree of reduction 
from the copy. For this purpose the bolts of the 
sliders D and E are loosened, and the sliders set so 
that their index edges coincide with the marks indi- 
cating the desired scale of reduction. Tightening 
pulleys A and Care provided to keep the band taut, in 
spite of the movement of the cutter spindle to and fro 
as it follows the outlines of the letters. 

Figs. 4 and 5 show the cutter spindle and the means 
of feeding it to its work. The spindle S has a pulley 
or wharve at its lower end, the pulley being recessed 
so that the centre pressure of the band falls within 
the lower bearing of the spindle. This bearing is 
conical, while the upper bearing is a deeply recessed 
“centre,” which can be easily set to take up all 
shake, and yet to leave the spindle quite free 
to revolve. The cutter spindle is fed down to 
give the required depth of cut by means of the 
milled wheel W. This can be done in two ways. 
The stop rod shown in Fig. 4 can be set, and the 
nut in which the screw T revolves fed down 
on to it, or the adjustment may be made by 
the engraved scale round the nut. The screw T is 
bored through, and within it there is a spindle, the 
spindle and the screw being clamped together by a 
washer and nuts in such a way that there is sufficient 
friction to turn the screw when the spindle is rotated, 
but yet not enough to prevent the spindle slipping 
when the screw comes against a stop. The screw has 
only a small range of motion, as it has a small pro- 
jecting pin whose traverse is determined by two 
Vertical pins (Fig. 4). When the graduated scale is 
set to zero, as in Fig. 4, the cutter may be moved 
up and down by the milled wheel W, and its position 
fixed by the stop-rod, as already explained. Instead 
of feeding the cutter in this way to a fixed stop, the 
graduated scale may be used to cause the cutter to 
penetrate any constant distance, measured from the 
surface of the work. The divisions of the scale indi- 
cate hundredths of an inch. The scale is set to the 
required depth ; the nuts at the bottom of the spindle 
are tightened to make the spindle turn stiffly in the 
screw I. The wheel W is then turned until the cutter 
just touches the surface of the work ; then the wheel 
is turned backward until the pin projecting from the 
nut meets the stop-pin. This moves the cutter to the 
required depth. 

Fig. 6 shows the pantograph removed, and the cutter 
spindle moved directly, the style being directly over.a 
full-sized copy. 
nae 7 to 9 show three forms of cutter, and Figs. 10 

13 the methods of grinding them ; Fig. 12 be 


ven 1 : ing an 
in tged view to illustrate the backing off which affects 
© cuttingedges. The grinding of the cutter is done 


by an emery wheel, whose spindle (Fig. 13) fits in the 


cutter spindle (Fig. 5) when the cutter is removed. 
A grinding attachment (Figs. 1, 10, and 11) is pro- 


vided for holding the cutter in relation to the emery 


wheel, cach cutter being 
spindle (Fig. 10) which li 
attachment Z. 
becomes a perfect 
as Figs. 7 to 9 can 
very little trouble. 


placed for grinding in a 
es in‘ two bearings in the 
aid of this attachment guns 
easy operation, and cutters suc 
w kept in perfect condition with 
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The circular attachment (Fig. 2) is intended to hold 
circular work, in the form of discs, cones, or cylinders, 


and to revolve it so as to present successive portions to 
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the action of the engraving cutter. ‘ 
work it is necessary to bring the copy letters in turn 
to zero over the centre hole of the copy-holder. The 
circular attachment is bolted to the slide-rest table, 
with the planed edge of its base close against the face 
of the vertical slide. In this position, on all reductions 
of the pantograph, the cutter is in line with the centre 
of a circular disc, or above the axis of any cylinder 
held on the circular attachment, when the style is at 
the zero of the copy-holder. The spacing of letters on 
circular work may be decided by means of the paper | matter of a cable to Iceland has 
index bands, on which lines may be ruled, and brought 
successively to coincide with the edge of the spring 


be 
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For this class of 


rmanent work the paper band and its 
replaced by a circular diec of brass, 


ry in. thick and 4 in. in diameter, the edge of which 
may be provided with suitable notches to en with 
the spring pawl. Like the faceplate of any Jathe, this 
attachment can be provided with suitable chucks or 
holders for special work. 

We have seen this instrument in operation and have 
also seen a large variety of work which it has done, 
and can testify to the ease and rapidity with which it 
is turned out, and also to its high quality. There are 
many purposes for which it is useful to engineers, 
especially in the cheap production of ‘‘ directions ” to 
be attached to cocks and the like, telling their uses, 
and the way in which they are to be manipulated. 
The machine will produce both lettering and designs 
either sunk, or in relief on metals and other materials, 





EXPRESS LOCOMOTIVES FOR THE: 
MIDLAND RAILWAY. 

WE give this week, on’ page 663, a perspective 
view of an express passenger engine of the most recent 
type designed by Mr. 8. W. Johnson, to meet the 
ever-increasing requirements of the numerous services 
of express trains running on the heavier sections of 
the Midland Railway. These engines have been built 
in the Derby shops, and a few of them are now at 
work running between Leeds and Carlisle. In a future 
issue we hope to publish drawings and full particulars 
of these engines, which are doing excellent work ; at 
present we only give the general leading dimensions, 
which are as follow : 





Diameter of cylinders... 194 in. 
Stroke ... va ate a Se 
Diameter of driving wheels ... 6 ft.9 in. 

” ie 9 . 3 ” 64 ” 
Centre of boiler from rails ... jen i ae " 
Diameter of barrel (second ring) ... 4 ft. 8 in. inside 
Length of barrel fii nc -. 10 ft. 6 in. 

its firebox 8 ft, outside 
Grate surface ... —_... 25 sq. ft. 
Heating surface, firebox 145 ,, 

a tubes 1374 ,, 

as total... 45; 
Working pressure .. 180 1b per eq. in. 
Capacity of tender oe = ane «=: 4000 gals. 
Diameter of tender wheels 3 ft. 6 in. 
Wheelbase, engine i 

” bogie ” ” 

fe tender 4 6... 
Total wheelbase oe 49 ,, it - 
Total length over buffers oa OR 


Weights Empty: Toe Ow. @ 
» Qra, 
16 1 3 








On bogie wheels 
» driving wheels 15 19 3 
», trailing ,, 15 16 1 
Total, engine @Z WW 3 
Tender ... 30 2 1 
Total, engine and tender 78 0 0 


Weights in Working Order: 
Tons Cwt. Qrs, 
cy eee 1 


On bogie wheels 
,», driving wheels 17 3 3 
» trailing ,, pS ee 0 
Total weight of engine of a ae 0 
Tender, with 34 tonsofcoalon 651 7 2 
Total weight of engine and See 
tender... a fe con ae ae 2 





Tue Great NorTHERN TELEGRAPH ComPpany.—The 
gross profits for last year amounted to 11,094,559 kr., 
working expenses to 1,747,748kr. The shareholders, in 
addition to 5 per cent. interest already paid, receive an 
extra dividend of 18 kr. (1/.) per share ; 3,900,000 kr. are 
added to the reserve and renewal fund (the reserve fund 
now amounts to 24,324,688 kr.), and 1,000,000 kr. to a 
renewal fund for the cable steamers, @ state of the 
cables been cng noma Le during last year, which 
was very lucky, for there had never been such calls made 
upon them as a the year 1900. The Vladivostock 
line had not been able to do its full share in aiding the 
immense traffic, the Siberian line having been simply 
flooded with official Russian telegrams during the latter 
half of the year. a | concession has been 
prolonged until 1912, and the Chinese authorities have 
iven unmistakeable signs of crungethy- The Boxers 
aving cut all the cables connecting u, Tientsin, and 
roa mutually and with the outer world, the company 
8 i with the tension Company 
to esteblis , firstly, a cable connection Taku-Chefoo- 
Shanghai, and secondly, several av connections, 
such as Chefoo and Port Arthur, Chefoo and Wei-hai- Wei, 
and Chefoo and Tientsin; in less than five months six 
cables were laid of an aggregate length’ of about 1500 
miles. The auxiliary ca’ belong to the respective 
governments, the main cable to the two companies. The 

e one move during 
the past year, inasmuch as the Swedish Legislature has 
agreed to subscribe 10,000 fr., or 400/., annually for a 





ae of 20 years for meteorological telegrams from 
celand and ths Farée Islands. 
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BRIDGE OVER THE RIVER KELVIN; GLASGOW EXHIBITION. 
MR. JAMES MILLER, LA, GLASGOW, ARCHITECT; MR. C. R. BONN, M. INST. C.E., GLASGOW, ENGINEER. 
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THE GLASGOW EXHIBITION BUILDINGS. 
(Continued from page 571.) 

‘ THERE are several interesting temporary timber 
bridges in the Exhibivion grounds. Two have been 
provided across the River Kelvin, which winds through 
and divides the grounds. The first of these, which faces 
the main entrance of the Industrial Section,as originally 
designed, had a width of 50 ft., but this has since 
been extended across the existing bridge, which was 
partly demolished, to give an extended width of road 
of 86 ft., and is therefore the widest bridge in Glas- 
gow (Fig. 115). The bridge is in five spans of 30 ft., 
and is me of timber, open braced and arched ribs, 
spaced 6 ft. 4 in. apart, supported on timber trestles 
carried upon, and bolted to, concrete foundations. 
The Kelvin is subjected to exceptionally severe floods, 
and the trestle foundations have been specially de- 
signed to protect the superstructure against these and 
the trees and other material washed down by them. 
The trusses are united transversely by horizontal 
timbers placed under the floor and diagonal bracing 
(Fig. 117). The decking is of two plies, of close board- 
ing, 1 in. thick, laid diagonally to each other and the 
timber joists, which are of 7 in. by 2} in. timbers 
averaging 1 ft. 3 in. centres. The decking is covered 
with a 3-in. layer of Messrs. Walker and Son’s tar 
macadam, over which a thin layer of Arran sand is 
laid. 

The second bridge over the river is for foot pas- 





SECTION OF PARAPET. 


cordpacendpeca: 


—— only, and faces the main entrance of the Art 
Galleries. It is illustrated by Figs. 120 and 123. It 
has three spans of 42 ft., with a clear width between 
parapets of 15 ft. The bridge is supported on concrete 
foundations formed in the bed of the river, upon 
which timber sills are laid and secured by means of 
bolts. The main supports are formed of two 6 in. by 
6 in, timbers on either side of the pier, spaced 6 ft. 
apart at foundation level, and sloping towards each 
other and meeting at a height of 12 ft. above floor 
level, where they are joined by a further timber of 
the same ecantling, sloping inwards from the founda- 
tion; these timbers are all attached to a vertical 
timber, supported by them, and placed diagonally 
between them, which extends to a height of 17 ft. 
above floor level, where it is finished off with a cap; 
these vertical timbers on either side of the bridge 
are united by arched and moulded struts, placed 
transversely. 

The main girders are arched on the underside, and of 
open diagonal braced construction, the handrail form- 
ing the top boom for the central portion, while the 
central portion of the lower boom is formed of the 
double 10 in. by 4 in. timbers supporting the joists, 
the space between being filled in 5 be very effective 
railing, some slight ornamentation being introduced 
between the main supports and the centre triangle of 
the main girders to seteuet from the stiffness of the 
girder construction. The joists are of 12-in. by 3 in. 
timbers, spaced 1 ft. 6 in. centres ; they are extended 
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some distance beyond the faces of the bridge, their 
ends being cut into the form of gargoyles, and from the 
tops of them curved pieces are attached to give stiff- 
ness to alternate uprights of handrail. The joists are 
overlaid by two plies of diagonal planking, 1 in. thick, 
covered by a floor of pitch pine. The effect of the 
whole design is original and exceptionally good, giving 
the appearance of cantilever construction, and is a 
very excellent example of timber construction. 


(To be continued.) 





Warsr in Greater Lonpon.—A 42-in. main from 
Hampton to Barnes has been practically completed by 
the West Middlesex Water Works Company. Three new 
filter-beds at Barn Elms have been finished and brought 
into use. Satisfactory is being made with other 
new works. Contracts have been entered into for laying 
® 24-in, main from Harlesden-lane to Shoot Up-hill 
reservoir, and for replacing Cornish boilers at the 
Hammersmith works with two steel Lancashire boilers. 
The directors have also decided to form an additional 
coal store at Hammersmith, so that a larger stock may be 
kept, and the we thereby placed in a more favour- 
abe position in the event of difficulties arising in the 
coal trade. The number of new supplies laid on during 
the past half-year by the West Mi x Company was 
630, making a total of 86,877. ‘The expenditure made by 
the West Middlesex Company on capital account in the 
half-year ending March 31, 1901, was 60,5557. The aggre- 
gate amount of capital expended by the company to the 
same date was accordingly carried to 1,890,334/. 
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SEGTION AT G.G. 


VENEZUELA.—The representative of Venezuela in Ger- 
many has invited certain German firms to tender for a 
cruiser and two torpedo-boate, proposed to be acquired 
by his Government. 










Tue INSTITUTION oF JUNIOR ENGINEERS.—On Monday 
evening, May 20, the members of this institution paid 
visit to the works of the Renewable Eléctric Lamp Com- 
pany, at Brunswick-place, City-road,- London. The 
were received by the managing. director, Mr. H. 
Kershaw, who also occupies’ th B sgonugger of Mayor of 
Shoreditch. The carried on were shown in 
operation. In addition to the renewing of old lamps by 
the introduction. of a new filament, the company. are 
manufacturers of incandescent lamps, the filament bei 
prepared in a special way. Its consumption of current ie 
as low as 2.7 watts candle power, and it is guaranteed 
to burn a thousand hours. In the renewal process, the 
bulb is reopened, the old filament is detached, and a new 
one inserted, thus avoiding the wastage of the bulb, the 
cap, the platinum, the leading-in wires, &c. In the glass- 
blowing room, where the bulbs are expanded the 
filaments inserted, both the Ediswan and the American 
methods were shown. Entering the ical exhausting 
— pe ong mye pes system rae for — 
ing the of air permanently sealing them ; 
in the laboratory the filaments were seen in process 
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of 
manufacture. The flashing of-the filaments by being 
overrun 50 per cent. beyond their nominal candle-power, 
and the jointing of the platinum and filament by elec- 
trolysis, were shown, as was also baggy? gee jointing 
the platinum to the copper wire. © apparatus for 
exhausting by means of the mercury pump was also seen 
at work, concluding operations of capping, &c. 
each lamp produced having been i the meth 
of — was fully explained and demonstrated. Abt 
the conclusion, the thanks of the Institution for the 
highly interesting visit which had been made were 
expressed by the chairman, Mr. Percival Marshall, and 
Mr. Kershaw responded. 
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WATER-TUBE BOILERS IN THE NAVY. 
To THe Eprtog oF ENGINEERING. 

S1r,—Will you allow one of your subscribers and con- 
stant readers to submit to you some remarks about the 
** interim report ” of. the Water-Tube Boiler Committee, 
which was published in ENGINEERING of March 15, 1901? 

I beg, first of all, to remind you of the following facts, 
which, I hope, will show what my opinion on the subject 
may be worth. 

1, For several years past I have made theoretical and 
practical studies on water-tube boilers, the results of 
which were partly published in the Transactions of the 
French Society of Civil Engineers in April, 1897. In 
that paper, belonging to a series of works which were 
rewarded with the triennial award of the Society, I 
brought forward a certain number of ideas which, up to 
the present, have been ali verified by actual experiments. 
As an example, I had calculated that in the case where a 
steam generating tube is opened above the water level in 
the upper steam drum collector, the tube gives out the 
maximum quantity of water in a given time if it contains 
a volume of water equal to the total volume of the steam 
bubbles. Now, direct experiments, made since that time, 
have shown a coefficient of about 0.90, where I had calcu- 
lated 1.00. 

2. I am not in any way connected with any boiler- 
maker. 

3. I never was an exclusive supporter of Belleville 
boilers: on the contrary, I was even considered rather 
as one of their enemies at the time when an accident on 
the Jaureguiberry gave rise to a violent reaction — st 
the Lagratel and D’Allest boiler in the French Navy.* 
As, at that time, Lagrafel and D’Allest and Belleville 
boilers were the only types of water-tube boilers ever 
tried seriously and poy | a long time on large warships, 
the disappearance of the former would have immediately 
resulted into the exclusive employment of the latter. On 
that occasion I strongly protested against the D’Allest 
boiler being taken out of existing ships. I then called 
aeons attention to the fact that Messrs. Lagrafel and 
D’Allest—who always exclusively attributed the break- 
down of the Jaureguiberry to the use of welded tubes— 
had for a long time vainly insisted on the exclusive 
employment of solid-drawn tubes, at the French Admi- 
ralty. My opinion was that if the D’Allest boiler was 
certainly not perfect, nothing proved that its defects 
were 80 serious as to justify its being replaced by boilers 
which were also very far from perfection. I showed that 
all existing boilers had special advantages and drawbacks, 
which should be very closely examined before ascertaini 
what was the best solution in each particular case. 
concluded with requiring exhaustive experiments to be 
carried out with the principal types under trial, instead 
of adopting the Belleville boiler exclusively. 

Since that time, events proved my opinions to be correct 
on that point as well ason the others. 

I consequently hope you will kindly insert this letter 
in your valuable paper, although it is certainly long on 
account of the difficult and intricate nature of the subject 
therein dealt with. 


I. 
The interim < ed of the Boiler Committee may be 
summarised as follows : 


1. In a general way, from a military point of view, 
water-tube boilers are much better than cylindrical boilers 
(paragraphs 1 and 7). 

2. Tne adoption of the Belleville boiler on the Powerful 
and Terrible was justified by the fact that at that time 
no other water-tube boiler had been extensively used at 
sea (paragraph 10). 

3. The defects of the Belleville boilers are numerous 
and of a serious nature. The principal are the following : 

(a) Defective and uncertain circulation. 

(b) Necessity of using an automatic feed regulator. 

(c) and (d). Excess of pressure in boilers and steam 
pipes above the working pressure of the engines. 

Pee (f) Fictitious water-level, with errors varying 
aooonding to the rate of combustion. 

g) Automatic water separator on steam pipes. 

(a) Difficulty in making good joints. 

(i) Corrosion of tubes, chiefly of economiser tubes. 

()) Costly repairs, especially after being at work for 
some length of time. 

(k) Larger grate surface than in cylindrical boilers, and 
increased coal consumption, which more than compensates 
for the economy in weight (Deragreph 9). 

4. The proper working of Belleville boilers requires 
me skilled men (paragraph 11). 

. The engineers in charge of Belleville boilers did not 
receive sufficient instructions. 

6. For ships under construction it is advised to do away 
with economisers, and to come back to the old type used 
on board of the Powerful and Terrible (paragraph 9). 

7. It would be well to use cylindrical boilers for auxiliary 
purposes, —_ there may be some drawbacks in 
coupling water tube with cylindrical boilers. 

8. The British Admiralty should extensively try four 
types of boilers. (Babcock and Wilcox, Niclausse, Diirr, 
and Yarrow, with large tubes). The new Babcock and 
Wilcox type differs from that already tried in the British 


avy. 
9. Henceforth, the Belleville boiler must in no case be 
‘used in ships under construction, unless the work be so 





* The Lagrafel and D’Allest boiler consists of large 
straight tubes, oe and slightly incli connected 
at both ends with flat plate boxes at right angles with the 
tubes; these boxes open in an upper collector el 
with the tubes. The tubes are expanded in the end- 

ates, nob screwed. The circulation runs as follows: 

ubes, front box, fore part of the collector, after par) of 
sams, back box. 





far advanced as to render their removal impossible (para- 
graph 3). : 

Let us now examine and analyse the value of each of 
these proposals. 

1, The superiority of water tube over tank boilers is 
not to be doubted from a military point of view: the 
Committee’s opinion is perfectly right on that point. 

2. It is trae that, when the Admiralty decided to adopt 
water-tube boilers, Belleville boilers had been alrea 
tried to such an extent as to give a certainty that suffi- 
cient results could be normally derived from their em- 
a egw But it is an error to pretend that no other 

oiler had, at that time, done a good practical service. 
The Lagrafel and D’Allest boiler had already given satis- 
factory results. All that may be said is that the Belle- 
ville boiler had been more extensively tried than others ; 
but let me repeat it again, it was not the only one 
sanctioned by experience. bE 

3. anda. I confess I do not understand what the interim 
report means by stating that the circulation in the 
Belleville boiler is ‘‘ defective and uncertain.” 

_First of all, it is evident that no water-tube boiler can 
give results not only satisfactory, but even acceptable, 
if it has not a sufficient circulation for a normal rate of 
combustion. 

Further, as vessels fitted with Belleville boilers have 
run over thousands of nautical miles without accident, 
it isevident that circulation exists and takes place in a 
satisfactory manner for the rates of combustion at which 
these navigations were carried out. 

I shall add that all the experiments I personally made 
on glass models or on full-size boilers, the connecting 
boxes of which were pierced with small holes fitted with 
cocks, have demonstrated to me, without a single excep- 
tion, that the circulation is always started and kept up 
with a sufficient force for nor rates of combustion. 

No doubt, in the torpedo-boats, with boilers such as the 
Thornycroft, Yarrow, Du aes Normand, a more 
intense circulation takes place than in Belleville boilera, 
and consequently they can stand ter specific rates of 
combustion ; but the Belleville boiler never was designed 
in order to bear such intense rates of combustion, which, 
indeed, are not used to-day in large ships. It would, 
then, be a perfectly unjust and unreasonable reproach 
to the Belleville boiler to say that it cannot do a work for 
which it was never intended. 

The only fact that might give us an explanation of the 
assertion in the interim report is that in the Belleville 
boiler, as in all boilers where the tubes individually end 
in the steam drum at a point considerably above the water 
level, the circulation takes place = least when the feed 
water is pure) not in a continuous but in a pulsatory way. 
On the contrary, when the upper end of tubes is below 
the water level in the steam drum, the normal circulation 
is continuous. For a long time theoretical considerations 
and calculations had convinced me of that fact, which has 
been confirmed by the a of Thornycroft, Wat- 
kinson, Delaunay-Belleville, and my own. 

The working conditions of the circulation are, conse- 
quently, not the same in both cases; but nothing proves 
a priori that the intensity of the circulation—which is 
the only element bearing upon the rate of combustion a 
boiler can afford—is less with tubes ending above the 
waterlevel. Iam rather led to believe—from calculation 
and practical experience—that inverted circulation and 
water being totally blown out of a tube, are rather less to 
be feared, all other conditions being the same, when the 
tubes are separately carried above the water level. _ 

The only special drawback in that category of boilers I 
RP cnire fe. to exist is that free expansion of the tubes 
must be provided for, whilst it may be neglected if they 
end below the water level. In the former case, when 
steam is being raised, the pulsatory circulation establishes 
itself after a certain time, whilst in the latter the con- 
tinuous circulation immediately begins to take place as 
soon as the firesarelighted. Consequently, in the former 
case, the upper part of tubes is liable, at first, to be raised 
toa temperature much higher than that of the water in 
the boiler; whilst, in the latter case, it may be granted that, 
for any rate of combustion, provided that the upper limit 
of vaporisation in the first rows of tubes be not reached, 
the temperature of the tubes is very nearly equal to that 
of the boiler. : 

Was the Committee surprised to see that the circula- 
tion does not immediately establish itself when fires are lit, 
and thatit afterwards is pulsatory? Did such facts bring 
about the wrong conclusion that the circulation is ‘‘ de- 
fective and uncertain”? I do not know it, but I repeat 
that this opinion, which appears to me as thoroughly 
erroneous, cannot be otherwise explained. 

(b) (c) (@) The alleged facts are true. Still, it does not 
seem to be demonstrated that an automatic feed regulator 
is necessarily a cause of inferiority to a boiler, the more 
so in battle, when the men in the stokeholds, however 
courageous and steady they may be, are liable to dangerous 
—= caused by a quite natural emotion. | 

will add that, in a general way, and in all modern 
machinery, the tendency to-day is to secure safety by 
means of automatic apparatus, and not bya permanent 
attention of the staff in charge. More and more every 
day it is demonstrated that the human machine is the 
least trustworthy of all, especially in sudden cases of 
emergency ; and, as men cannot be entirely dispensed 
with, it is being tried to reduce their duty to keeping up 
automatic arrangements. The continually increasing 
success of the United States competition against the Old 
World is mostly due to the fact that Americans—although 
they possess very intelligent and energetic workmen and 
engineers—carry as far as they can the principle and the 
applications of automaticity. : d 
to the over-pressure in the boiler, compared with the 
high-pressure cylinder, it is a compulsory consequence of 
the Belleville boiler containing a small quantity of water, 





because only three different methods at present exist for 
working a water-tu iler. 

1, Regulating the feed through the motor pistons, and 
thus automatically securing an instantaneous vaporisation 
of the quantity of water required for the corresponding 
stroke : such is the system adopted by Mr. Serpollet. 

2. Securing a certain amount of reserve mechanical 
energy, partially obtained by means of an excess of the 
boiler pressure above the pressure in the high-pressure 
cylinder : such is the principle of Belleville boilers. 

3. Securing that reserve energy by means of super- 
heated water in the upper collector: that is the mode of 
working of most of the present water-tube boilers. 

The first of those systems has not yet been 
applied to large boilers, although it be the safest, without 
controversy. 

The second affords less safety than the first, but much 
more than the third, because, in case that a tube or col- 
lector should tear open, the resulting accidents depend 
much more _— the quantity of water suddenly vaporised 
than upon the over-pressure; material damages, which 
result from an explosion of high-pressure boilers with 
a small volume of water, are much less than those caused 
by boilers of a large capacity, even with a small working 
pressure. 

Thus, on that —mel point whereon the interim report 
yo anges the Be — —. as fo nsnaseaed inferior to 
others, it possesses really sufficient advantages to counter- 
act its alleged drawbacks. 

(e) and (f) It would bs necessary to know exactly how 
the water gauges that gave such erroneous indications 
were constructed, and, moreover, kept up; anyhow, the 
troubles which might result from such variations of the 
water-level, assuming that they have been ascertained, 
are not important. Theory and experience together show 
that in boilers whose tubes are opened above the water- 
level in the a collector — such as Belleville and 
Thornycroft boilers—variations of a proportionately im- 
portant nature in the water-level have only a compara- 
tively small effect upon the circulation and steam pro- 
duction. 

(g) Same remark as about the automatic feed. An 
automatic separator on steam pipes may show some in- 
conveniences, but it is doubtless advantageous in the case 
of sudden priming, which seems always to be liable to 
take place with any system of boilers and engines, when 
leaky condensers allow salt water to become mixed with 
the fresh feed water. 

(kh) Joints require, no doubt, to be carefully made; the 
difficulty involved in making them does not exceed what 
can be requested from a sufficiently educated staff. 

(i) The very severe corrosions which, according to the 
interim report, are said to rapidly eat away the upper 
rows of tubes, especially of economiser tu have never 
been discevered on the steamers of the Messageries Mari- 
times. The causes of that contradiction should be inquired 
into, and most seriously investigated. ‘ 

(j) Same remark, and same contradictions, with results 
derived from the other experiments. 

Let us, nevertheless, remark—as Mr. C. Ferrand did in 
his admirable study of the Yalu battle—that, generally 
—. boilers, even if more expensive than 
Scotch boilers, as regards both original cost and repairs, 
come out to be cheaper in the end, because the renewal 
of their elements can be completed without periodically 
putting out of use for a long time a war vessel, which 
represents a very large capital. i . 

k) If the grate surface is larger, it must be borne in 
mind that the ratio of the surface available for the grate 
to the total horizontal space occupied by the boilers, is 
much higher than with tank boilers. . 

An exaggerated coal consumption is contradicted by the 
results of a great many official results of trials made in 
different countries. : : 

4, Whenever a new mechanical apparatus is brought 
into actual practice, it is necessary to renew or to com- 
vag the education of the men called upon to use it. 

his is a real trouble; but it is surely not sufficient to 
justify the abandonment of all progress. __ 

5. This statement almost entirely annihilates the re- 
proaches contained in the interim report against Belle- 
ville boilers, and corroborates my remarks. Common- 
sense suggests, and experience shows, that the best 
machines give but wretched results in the hands of in- 
experienced people. 

n the present case, the indirect blame thrown by the 
interim report upon the engineering staff of the British 
Navy, appears as very bold and very strange to all those 
who, like myself, know how — practical knowledge 
of mechanics and high professional qualities are spread 
over Great Britain. ; : ; 

6. The interim report is right, if that suggestion applies 
to boilers intended for low rates of combustion ; but it is 
wrong, if the said boilers are expected to work, even 
occasionally, with com tively high combustions. | In 
the latter case, not only does the Belleville economiser 
type show a better efficiency, but, moreover, it secures & 
higher limit of resistance for all parts, when the combue- 
tion is forced, because the circulation is more active in & 
boiler with less rows of tu Fi 

7. This is perfectly true. It would even be desirable 
to go further in that way, and always to have on board 
of war vessels a certain part of the power supplied by 
cylindrical boilers small enough so as to avoid a consider- 
able cutting away of decks when they have to be renewed. 
The difficulties in coupling them with water-tube boilers 
are certainly not sufficient to cause such an arrangement 
to be rejected. : : ‘ 

8 The report is_ perfectly in recommending & 
thorough study of Babcock and Wilcox, Niclausse, Diirr, 
and Yarrow boilers; each of them poseesses some very 
features, and they are constru by serious makers 
worthy of confidence. But why should they be content 
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with these four boilers, and leave aside the Thornycroft, 
Lagrafel, and D’Allest, and Normand types, which have 
already given very good results on actual service? Why 
should they not ask these makers, who have also given 
proofs of their abilities, whether they can recommend a 
type of boiler for large vessels, since they decide @ priori 
to try a new type of Babcock and Wilcox’s, different from 
the existing one, and about which, of course, they have 
no experimental results? Why should they reject the 
Thornycroft-Marshall boiler, which is certainly worthy 
of an elaborate examination, like all creations of Mr. 
Thornycroft, whether made by him alone or in collabo- 
ration ? 

I know the reply may be that presently the British 
Admiralty will hear nothing of water-tube boilers that 
have not got big straight tubes. But who can prove that 
the Admiralty is right? Who can say that the future 
will not belong to boilers with middle size, slightly curved, 
tubes, so as to allow both of their being scraped inside 
and of their ———— freely in consequence of a tempo- 
ravily insufficient feed? = 

The British Admiralty is liable to mistake, and I fail 
to see why they, @ priori and without examination, reject 
boilers which distinguished men like Mr. Bertin and Mr. 
Normand have fitted on some large war vessels. 

9. The interim repors emphasises that in no case must 
henceforth the Belleville boiler be used in new vessels of 
the British Navy. That proposal is the most unexpected 
and most amazing in the report. 

As a faet, the report acknowledges that none of the 
four boilers which they propose has nm so extensively 
tested in actual service, as to justify its formal adoption ; 
the new Babcock and Wilcox typp, it is said, is even en- 
tirely different from the old one and has never been tried. 
Consequently, it is impossible to foretell that any of those 
boilers will give every satisfaction during lengthy trials at 
sea. Nothing proves that experiments will not bring 
to view in those types defects as serious er 
even more serious than—those brought forward, some 
justly, some unjustly, against the Belleville boiler. 


1 

The conclusions of the interim reporb may be briefly 
summarised as follows : 
ae Water-tube boilers are to be preferred to Scotch 

ilers, 

2. Belleville boilers must be entirely thrown away. 

3. Nobody knows which type should be adopted in 
their place. 

Is it reasonable, fair, and scientific, to propose the 
radical abolition of an apparatus which, even in an im- 
perfect manner, is the a of a necessary and in- 
dispensable principle without even knowing by what it 
may be replaced ? ; 

I do not hesitate in answering, No. In my opinion, 
the truth is just at the opposite of the conclusions of the 
“interim report.” Care must be taken not to ultimately 
condemn the Belleville boiler, before knowing whether 
there is a type of boiler which can give better results in 
actual service ; itis absolutely necessary to carry on long 
practical experiments with the various boilers, the first 
trials of which have proved satisfactory. 

To sum up, I contend that even a defective solution 
of a problem must not be rejected, until it has been ascer- 
tained that a less defective one is at hand. I purposely 
say ‘‘less defective,” and not ‘‘ better,” because a marine 
boiler, as well as a warship, can only be a compromise : 
the best boiler,.as well as the best battleship, is nothing 
but that which has the least number of defects. 

T remain, Sir, yours obediently, 
MARQUIS DE CHASSELOUP LAUBAT, 

Member of the Committee of Directors of the 
Society of Civil a of France, 

Associate Member of the Institution of Naval 
Architects, 

Member of the Association Technique 
Maritime Francaise. 

51, Avenue Montaigne, Paris, April 30, 1901. 





BALL BEARINGS v. ROLLER BEARINGS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In the last issue of ENGINEERING, dated May 17, 
1901, there is a letter written by Mr. Thomas W. How, 
managing director of the Empire Roller Bearing Com- 
pany, which, I believe, is a criticism of some remarks I 
made in my letter to you, which you kindly published in 
ENGINEERING on April 26, 1901. 

Mr. How complains that I should have described 

roller bearings as a compromise in anti-friction bearings. 
_ It is not my intention to hurt anyone’s feelings or 
interests, but what I have said in that letter is the result 
of many years’ experience with both roller and ball bear- 
ings, which experience absolutely points to the fact that 
roller bearings are nothing more—and can be nothing 
more—than a compromise in anti-friction bearings. 

There is no doubt roller bearings will continue to be 
useful for the rougher class of work, but they can never 
prove to be a real rival of a perfect ball bearing whether 
it be for light or heavy loads. It is quite true what Mr. 
How says, that ball bearings have been so often doomed 
to failure that the general opinion regarding them would 
now be about the same as Mr. How expresses it, namely : 
that they fail under heavy loads, but the same exactly can 

said of roller bearings, and I believe that Mr. How 
does fully admit that in the concluding remark of his 
article when he says that roller bearings are designed 
for a specified load, which if not exceeded in practice, 
will be perfectly satisfactory. 

The example Mr. How puts forward as regards a ball 
tliding in a semicircular surface fitting the curvature of 
- ball, said surface being placed at an incline, is carrying 

© example too far, 

I take it for granted that under the condition which 


Mr. How names, the ball would cease rolling and slide 

instead, as I have not had the opportunity to verify this 

ee ag but it seems quite feasible that that would 
appen, 

Tais only goes to show that the contact points in ball 

Le fpo must not have too much curvature fitting the 
ball, whether produced artificially beforehand or produced 
by the ordinary running of the bearing. 
_ If the cups and cones in ball bearings are allowed to 
indent, it is clear proof that the bearing is overloaded, and 
here lies the principal secret of the successful running of 
ball bearings. There are other conditions, of course, 
principally referring to the material wherefrom the balls 
and ball races are made ; but in general, ball bearings are 
made too small in all their parts for the load they are ex- 
pected to carry. 

What Mr. How says about the defect in ball bearings 
being that the balls are allowed to touch each other, I 
thought I had made clear in my letter appsaring in your 
issue of April 26, wherein I distinctly said that this fric- 
tion between the balls themselves is a difficulty, and 
particularly so when high speeds are to be dealt with, 
and I do state that to overcome that difficulty, it is neces- 
sary to separate the balls by means of properly-arranged 
cages, which, if done, absolutely removes this difficulty or 
trouble. 

The plan of putting smaller balls in between larger 
ones is not feasible, in the way that Mr. How proposes 
it. This has been tried in the Chapman bearing used in 
the United States, but in such a manner that the smaller 
ball, which Mr. How calls a spacer, located between 
the larger ones, is held in a cage itself, which would be 
absolutely necessary, and, therefore, in that bearing the 
cage plus theintervening smaller ball is introduced, and, 
as far as that part of it is concerned, with very good 
oT el ted ball Ib 

n a properly-construc all journal bearing, a proper 
cage placed therein to separate the balls absolutely dis- 
penses with any friction as between the balls themselves, 


and it is a strange fact that the cage itself will not touch | 4 


either the cup nor cone, because the balls cause the cage 
to float in the clearance space provided. Of course, the 
cage is given sufficient margin, both internally and exter- 
nally; and, furthermore, the continued running of such a 
cage shows practically no evidence of friction produced 
by the balls revolving within it. 

I particularly mentioned this question of friction 
between the balls in ball bearings in my letter of April 26 
with a view of ascertaining whether this matter had been 
given proper consideration, and whether it had ever been 
ascertained as to how much percentage of friction exists 
in the balls themselves, as compared to the coefficient of 
friction of the bearing as a whole. I hoped that the 
writer of the article on ball bearings in your issue of 
April 12 would have been kind enough to give us some 
information on that subject. 

Ina pacneny constructed ball bearing, the ball acts as 
a roller, only that in that case the said roller is a universal 
one, and therefore the necessity does not exist to provide 
for the parallelism of the rollers and other conditions 
obtaining in a roller bearing. 

Ina Pon aed constructed ball bearing, which is given 
liberal dimensions in every part, the actual contact points 
of the balls acting as rollers as before mentioned, would 
probably amount to as much in area as is practically 
possible with a roller bearing of similar proportions for 
similar work, for this — reason—that it is impossible 
in practice to attain the ideal condition of a roller making 
contact all along the line, because the practical. carrying 
out of the work does, unfortunately, not allow of such 
theoretical conditions to be realised. 

_In various roller bearings the rollers have been made 
either hollow or wound like spiral springs or some similar 
form to allow of flexibility of the roller itself, so as to 
yield in parts to the excessive pressure or load, with a view 
of distributing the pressure or load throughout the length 
of the roller; or in other words, the roller has to accom- 
modate itself to the practically imperfect surfaces which 
in theory are of course assumed to be correct and perfect. 

Ina Properly constructed ball bearing, wherein, as I 
have stated, the balls act substantially as rollers, the con- 
tact of said balls with their races, whatever it is, is abso- 
lutely uniform, and said area of contact is bound to be the 
same, whether the bearing or shaft is running quite true 
or not; and, therefore, no necessity exists in such ball 
bearings to provide for the accommodation of the surfaces 
to come into ag 9 contact with each other, as is neces- 
sary with roller bearings. This being granted, all that 
remains to be donein a ball bearing, to make it useful and 
satisfactory for any load, is to make the contact surfaces 
as large as possible, of course without interfering with 
other vital conditions to be observed in the design of per- 
fect ball bearings. 

For this reason, as well as others, itis highly important 
that the parts composing the ball bearing should not be 
made in the orthodox manner of the so-called best tool 
steel, but of something better than that, which the pro- 
gress in the state of the art has made possible, although 
ata higher rate in cost. 

Some of the reasons why a roller bearing can never be 
anything else than a compromise in anti-friction bearings 
are : 

1. It is practically impossible in a Taurul roller bearing 
to provide adjustments for wear, and hence its use for 
accurate work is, on that ground, alone impracticable. 

2. It is practically impossible in a roller bearing to pro- 
vide satisfactorily against longitudinal pressure. 

3. In a roller bearing the pivots, which are usually em- 
ployed on the ends of the rollers to guide the latter, are 
very difficult to keep properly lubricated, bon gwen d sO 
where small diameters of rollers are used, and hence re- 
volving at high speed around themselves, this causing 


ings, and increasing, or ese | to increase, the trouble 
mentioned in the next paragraph. 

4, Inis practically impossible in a roller bearing to 
guard permanently against the evil effect of rollers get- 
ting out of parallel with each other. 

5. In a roller bearing the rollers are apt to wear both 
the journal and bearing in such a manner that both have to 
be renewed in case of excessive wear, unless indeed the 
bearing is provided with hardened bushings both on the 
shaft and in the housing of the bearing. 

_ 6. It is found practically impossible to run roller bear- 
ings at high speeds, owing to very great wear at such 
speeds and the noise they produce. _ 

In a properly constructed ball bearing, which is after 
all nothing else but a roller bearing only composed of 
universal rollers, as I have endeavoured to explain above, 
all of the foregoing difficulties inherent to any type of 
roller ings are made non.existent by the very nature 
of a ball bearing, and therefore a propel constructed 
ball bearing possesses all the advantages of a roller bear- 
ing, minus the disadvantages of the same and plus the 
advantages which admittedly are derived from the use of 
ball bearings. 

Tam, Sir, yours respectfully, 
THe HorrvmMann MANUFACTURING Co., LIMITED. 
(E. G. Hoffmann, Managing Director.) 
Chelmsford, May 21, 1901. 





ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. — 

Srr,—Royal Engineer officers have hitherto asserted 
the ——- of their scientific training. A salutary 
lesson has been given them of late, at Gibraltar. 

The War Office forwarded a desiga for a magazine, 
for the Twse House Battery, showing a concrete rvof 5 ft. 
thick with a half-brick soffit lining, impressing on those 
locally responsible that the latter was not intended to 
carry the weight, but that the concrete when set would 


0 80. 
A eggs aa of works proceeded to carry out 
the work. He built the half-brick ring, laid 9 in. of con- 
crete on top of it, and struck the centring within 15 hours 
of completion of work, which immediately ccllapsed and 
killed four men. 

The Coroner’s jury attributed the disaster to an error 
of judgment and want of a competent person to calculate 
pressure on supports. 

Local civil engineers held that one of the abutments 
was half its proper thickness. Anyone with scientific 
training should have been aware that, with aspan of 
13 ft. 6 in., and a rise of 1 ft. 6in., the line of resistance 
could not have passed within the centre third of the brick 
lining. The Colonel, R.E., admitted an error of judg- 
ment. In face of such petty collapses it is time for engi- 
neer officers to set their house in order. 

SPERANS. 





Froatina Dock ror Japan.—Messrs. Swan aad 
Hunter, of Wallsend, have been commissioned to build a 
pontoon floating dock for Japan. The duck will be of 
somewhat similar dimensions to the Russian dock recently 
constructed at the same yard. The duck just ordered 
will be built in sections, with a view to being taken 
to pieces for shipment and final reconstruction at the 
Japanese port of destination. 





Setr-Prorettep Lorry ror Mi.irary PurPoses.— 
With a view to obtaining the best self-propelled lorry for 
military purposes, the retary of State for War offers 
three prizes: a first prize of 500/., a sec md prize of 250/., 
and a third prize of 100/., for the three self-propelled 
lorries which shall be adjudged, after a series of trials 
carried out by the War Office Committee on Mechanical 
Transport, to be best suited to military requirements. 
The trials will commence on Wednesday, December 4, 
1901. Firms or individuals who intend to enter for this 
competition must send in their names to the Secretary, 
Mechanical Transport Committee, War Office, Horse 
Guards, Whitehall, on or before September 1, 1901. The 
lorry to be capable of being used on rough roads, and to 
a limited extent across country, To be able to go wherever 
a country cart can go, and to be capable of being driven 
through an opening 7 ft. 6 in. wide. Neb load to 
5 tons, of which 3 tons must be carried on the lorry itself 
and 2 tons on a trailer; these weights are exclusive of 
fuel and water, all of which mast be carried on the lorry. 
Total platform area not to be less than 15 square feet for 
each ton of net load. The lorry platform and that of 
trailer to be fitted with removable sides and ends about 
2 fv. high. The top of the lorry platform, when the lorry 
is ready for loading, not to be more than 4 ft, 3 in. from 
the ground level, and that of the trailer not more than 
4ft. The lorry, carrying its full net load of 3 tons, and 
drawing a trailer loaded with 2 tons, to be capable: (1) 
of a speed of 8 miles per hour on fairly level roads in 
fair condition ; (2) of a mean speed of at least 5 miles 
per hour on average roads, up and down hili; (3) of 
ain its full load without assistance on an average road, 
up a slope of 1 in 8. The lower portions of the machinery 
must be strongly protected, and, except in the case of 
the driving gear, must not be less than 18 in. from the 
ground; the driving gear should be kept as high as 

ible. The driving wheels not to be less than 4ft. 6 in. 
in diameter, nor less than 9 in. wide across the tyres, 
which may be fitted with plain diagonal road.strips. No 
restriction is placed on nature of fuel or class of engine, 
steam, internal combustion or otherwise, except that oils 
under 75 deg. Fahr. flash point (Abel’s close test) must 
not be employed. In the case of steam engines, an 
alternative arrangement for bu solid or oil fuel is 
desirable. Further particulars can be obtained from the 








very often the greater part of the friction in these bear- 


Committee. 
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THE NEW RUSSIAN HIGH-SPEED CRUISERS. 











of 
Wee Yj hk =: ke: LIM LS Td 


V/7. 1? Li Serene Mihi 
(UMMM EMM MELLEL 


Scale 1-750. 


d eas. (aia 





=f 


itty 


t 


y 





VV 

















NEW RUSSIAN HIGH-SPEED CRUISERS. 


(From A GERMAN NAVAL CORRESPONDENT.) 


THe Russian Navy has just ordered four new 
cruisers to be built ; one at Windau, another at Libau, 
a third at Nikolaief, and a fourth at Sebastopol ; and 
German naval constructors are naturally gratified at 
the fact that the design of these four ships follows 
exactly the lines laid down for the Bogatyr, a first- 
class protected cruiser built for Russia at the Vulcan 
Company’s works at Stettin, who were required to 
furnish copies of every drawing made for ship and 
engine— many hundreds in all. In many cases 
also patterns have been supplied to the Russian 
Government, so that the work may be not only expe- 
dited, but carried out to exactly correspond with the 
German ship. ENGINEERING described the Bogatyr 
in connection with the launch early this year (see 
page 214 ante); but, in view of the great interest 
taken in the type, and also of some criticism which 
has been published in the English papers—notably in 
The Hngineer—it may be interesting to give some 
details as to the ship which were not then published, 
with particular reference, of course, to the new 
vessels, and also some general facts as to the disposi- 
tion of armour and armament. 

Accompanying this article is a general elevation 
with deck plan and a cross-section, which shows ata 
glance not only the arrangement of the protective 
deck and casemate armour, but also the disposition of 
the guns. The Bogatyr, the first of the type, was 
designed at Stettin, on the basis of an outline specifi- 
cation of the Variag supplied by the Russian Govern- 
ment, with the instructions that wherever possible 
improvements were to be effected ; and, as will pre- 
sently be shown, various improvements were carried 
out in the direction of increased protection to the 
guns and of thicker armour for the conning tower, and 
the’ normal coal supply has been greatly increased 
without affecting the speed attained. 1t has been 
said also that the five vessels of the Bogatyr class 
have been evolved from the design of recent Elswick 
cruisers, and notably of the Blanco Encalada. This 
statement, however, has no basis in fact, and one or 
two points in connection with the design almost suffice 
to prove the statement. 

The general dimensions have already been published 
in ENGINEERING, but it may be interesting to repeat that 
the vessels of the class are of the following dimensions : 
Length over all, 134.21 metret (440 ft. 4 in.) ; length 
at water line, 132 metres (432 ft.'2in.); width, 16.60 
metres (54 ft. 5} in.); depth, 10.40 metres (34 ft. 14 in.). 
With complete equipment and 720 tons of coal on 
board the vessel will have a displacement of 6750 tons, 
and a draught of 635 metres (20 ft. 10in.). The 
principal improvements on the Variag and the other 
cruisers of her class may be briefly indicated. In 
the first place the new vessels, like the original 
Bogatyr, are to be provided with a poop on which 
the two aftermost 6-in. guns will be placed, so that 
their platform is raised some 8 ft. or 9 ft. higher, 
which gives them considerable advantage in so far as 
horizon is concerned, and necessarily increases their 
usefulness in a sea way. It is also important to note 





(3987.2) 


that by this change they will not interfere with | 


the line of fire, particularly on the broadside or abaft 
the beam of the other 6-in. guns fitted on a lower level | 
on either side of the ship, as shown on the deck plan. 
The provision of a poop also enables the accommoda- | 
tion of the officers to be improved; a fact of great 
importance for cruisers intended for service in Eastern 
waters, because the supply of fresh air and natural 
ventilation is thereby greatly facilitated. 

But perhaps the most important change made is in 
respect of the protection of the guns; the two poop 
guns of 6 in. calibre and the two forecastle guns of 
the same class are worked within armoured turrets on 
a mounting suitable for working both guns simulta- 
neously, whereas ia the earlier Russian ship, and, 
indeed, in many of the Elswick ships of corresponding 
type, these guns, in common with others of the same 
type on the broadside, have only had the somewhat 
limited protection which an armoured shield affords. 
Similarly, two guns on each broadside, which have radii 
enabling them tofire ahead in line with the keel, andtwo 
Sting cnihecty astern, as shown on the plan, are en- 
closed within casemates, and all of these guns have 
armoured ammunition hoists extending down to the 
armoured deck. Thus, eight of the twelve 6-in guns are 
protected by Krupp’s special nickel armoured plates, 
and there can be no question that this affords a better 
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protection than a comparatively thin shield surround- 
ing the mechanism of a gun standing on the open deck. 
There can be no question about the feeling of confi- 


dence which such a casemate engenders in the minds 


of the gunners, on whose coolness, after all, depends 
the accuracy of gun fire, and often the ultimate result 
of naval engagements. The casemate armour forms & 

plete protection on all sides from the splinters 
and fragments of burst shell, apart altogether from 
the great advantage of its being able to resist 
perforation from direct shot, and experience of naval 
tactics points to the fact that in future engagements 
explosive shells will form a very important factor, 
especially in cruiser attack. It is true that in cruiser 
design each element is necessarily a compromise, but 
where a high speed is to be got on a minimum draught 
and displacement, an important consideration must be 
given to the maintenance of gun fire, and this can be 
effectually achieved by adequate protection for the 
gunners. » 

The remaining four | , mounted two on eac 

broadside, are fitted with large armoured shields. It 
is also important to note that the placing of the two 
6-in. guns on the forecastle and poop within one turret 
to be actuated by one turning gear, enables both pairs 
to be utilised for firing on either broadside. In the 
earlier ships, notably the Variag, these two guns were 
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placed side by side with independent mountings, so 
that the one gun prevented its neighbour from firing in 
a line at right angles to the keel, and, therefore, 
abeam. The British Navy in the later ships of the 
‘* County” class have adopted this system for the 
6-in. bow and stern chasers, which are also enclosed in 
armoured turrets. 

The cross-section of the ship which accompanies this 
article is interesting as showing the construction of 
the ship as well as the arrangement of the armoured 
deck. It will be seen that there is a double bottom 
which extends for the full length of the ship, and in 
the way of the engine and boiler-rooms it is carried 
up to the armoured decks with BP recor as thick as 
the outside shell, in order to afford protection against 
torpedo attack. It will be remembered that when 
the question of the construction of cruisers was 
brought before the Institution of Naval Architects, 
at their meeting at Newcastle-on-Tyne, some months 
ago, this question was raised, and it was pointed out 
that in high-speed cruisers this system of construc- 
tion which has been adopted in the Bogatyr, and 
also in the four new ships of the same design, was 
not carried out in high-speed Elswick cruisers. The 
protective deck has a thickness of 33 millimetres 
(15; in.) in the horizontal centre parts while the 
ae part of the deck is of 73 millimetres (22 in.) 
special nickel steel, and in view of the curve offers a 
very good resistance to the penetration of shell, and is 
eminently satisfactory when the displacement of 
the ship and her speed are taken into account. 
And here, before departing from the question of pro- 
tection, it may be said that protection of the turret 
guns is of 125 millimetres (5 in.) in thickness at 
the front, the material being of hard steel, while at 
the back it is 90 millimetres (34in.) in thickness 
of soft nickel steel ; the ammunition hoists are also of 
nickel steel 75 millimetres (3 in.) in thickness. The 
casemates are 80 millimetres (34 in ) thick in front 
and 35 millimetres (13 in.) at the back. 

There is a further improvement in the Variag 
design, in respect that, in addition to the azines 
forward and aft, there is one of considerable size 
amidship, so that the supply of ammunition to the 
guns amidship is much quicker, and is maintained 
with less likelihood of danger. There are hoists to all 
the guns, worked by electric power, but fitted also 
with gear for we them by manual labour. As 
to coal supply, it may be noted that while the enor- 
mous supply in the Variag was given as 600 tons, it 
is 720 tons in the case of the vessels of the Bogatyr 
type, the total coal capacity being 1100 tons. 

NGINEERING has already given very general par- 
ticulars in its previous article on the mye om and as 
these hold good so far as the four new ships are con- 
cerned, it is not pecessary here to repeat them ; but it 
should be stated that while the Variag had Niclausse 
boilers, the Bogatyr and the four other rr now 
being ordered will have sixteen Normand-Sigaudy 
boilers to supply steam to the twin-screw triple-expan- 
sion four-cylinder and four-crank engines which are 
to develop 20,000 indicated horse-power and to give a 
speed of 23 knots. The general appearance of the 
vessel will be easily seen from the elevation which 
accompanies this article, and which is of importance, 
as former illustrations published have not been accu- 
rate, the three funnels ae placed too far forwards, 
and the after-part of the ship made too long. 





SAWING MACHINES. 

WE illustrate on this page two patterns of power 
hack-saws now being introduced by Mr. E. G. Her- 
bert, of the Cornbrook Park Works, Manchester, 
which embody a feature which, so far as we are 
aware, has never been previously applied to this 
class of tool. The best results are obtained from a 
hack-saw when operating on narrow work, in which 
case only a few of the teeth are in operation at once. 
In making wide cuts, so many of the teeth bear on the 
work that the pressure available is so distributed 
over them that they fail to take a proper cut. Mr. 
Herbert accordingly fits the machine shown in Fig. 1 
with a tilting guide. In short, the guide-rod of the 
saw frame passes through an eccentric strap, this 
eccentric making a part of a revolution after ever 

twenty strokes of the saw or so. It follows accord- 
ingly that the angle at which the saw cuts is con- 
stantly changing, and thus the bearing for the saw 
is kept narrow; the saw, in short, is always ‘‘ cutting 
on a corner” instead on the whole width of the work. 
In Fig. 2, which represents a type specially in- 
tended for girder work, this eccentric tilting device 
is omitted, and the machine is fitted instead with a 
tilting tool table, the result as before being that the 
saw has also a narrow bearing in making its cut. 
In both cases the plan descri permits of thin fast- 
cutting blades being used, a light — t only being 
needed to keep the saw up to its work. As will be 
seen, a sud pump, driven by a belt from the spindle of 
the machine, is provided. This gives such a copious 
lubrication of soapy water that 100 cutting strokes can 





be made per minute, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market —Atlast Thursday’s forenoon 
meeting of the warrant market, from 5000 to 6000 tons of 
iron changed hands, and the tone of the market was 
somewhat dullish. Scotch lost 1d, and Cleveland 34d. 
per ton. In the afternoon between 8000 and 9000 tons 
were sold and the market closed dull in tone, Scotch 
being down 3d. per ton on the day, Cleveland 4d., and 
hematite iron 2d. per ton. The settlement prices were: 
Scotch, 54s. 6d. per ton; Cleveland, 46s.; Cumberland 
hematite iron, 57s. 74d. per ton, On the pig iron market 
on Friday forenoon only 7000 tons were dealt in, and the 
dealing was almost entirely in Cleveland iron. Prices were 
unchanged from those of Thursday. In the afternoon 
some 5000 tons were sold, and prices remained steady at 
around the forenoon quotations; and at the close the 
settlement prices were: 543. 3d., 453. 104d., and 57s. 6d. 
per ton. Only some 500 tons of pig iron were sold on 
Monday forenoon, one lot of Cleveland being done at 
45s. 11d. per ton, eleven days fixed. Cleveland rose 1d. 
and Scotch 4d. per ton. In the afternoon market about 
8000 tons changed hands, and prices were 4d. or so easier. 
The closing settlement prices were: 54s. 3d., 453. 104d, 
and 57s. 6d. per ton. At the forenoon session of the pig- 
iron market on Tuesday some 8000 tons changed hands. 
The tone was flat, and Scotch lost 14d. per ton, and Cleve- 
land 4d. About 3000 tons changed hands in the afternoon, 
and the tone was quiet. Scotch closed 2d. per ton down 
on the day, and Cleveland 1d., the settlement prices 
being: 54s. 14d., 46s. 9d., 57s. 6d. per ton. At the fore- 
noon market to-day some 5000 tons were sold. Scotch 
rose 1d. and Cleveland fell 1d. per ton. In the afternoon 
about 3000 tons changed hands, and Scotch fell 4d. per 
ton and hematite iron 1d.; at the close the settlement 
prices were: 54s. 14d., 453. 74d., and 57s. 9d. perton. The 
following arethe pricesasked tormakers’ No. Liron : Clyde, 
6s, 6d. per ton; Gartsherrie and Langloan 67s. ; Calder, 
683. ; c pore ir : se eomibioeed: —— = 
shipped at Glasgow ; Glen ock (shipped at rossan), 
653. 6d.; Shotts hinged a6 Leith), 69s. 6d.; Carron 
(shipped at Grangemouth), 67s. 6d. per ton. The past 
ale aggregate turnover was under 50,000 tons, and 
the market generally was quiet. The fluctuations were 
unimportant, and were confined within a very limited 
range. Scotch warrants only moved between 54s. 7d. 
and 543. 3}d. per ton. Five additional blast-farnaces 
were put in operation during the week, and the number 
now blowing in Scotland is 81, as against 86 at this time 
last year. Messrs. William Jacks and Co. say in their 
weekly report that there has been a little more buying 
by Scotch steelmakers, but, as a rule, consumers still 
refuse to buy ahead. The price asked for Scotch hema- 
tite iron is 60s. to 60s. 6d. per ton laid down in the re- 
spective districts. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores stood at 59,898 tons 
yesterday afternoon, as compared with 60,410 tons yes- 
terday week, thus showing a reduction for the past week 
amounting to 512 tons. 


Finished Iron and Steel.—Locally in shipbuilding steel 
a few more orders have been pl: , but so far there is no 
advance in price. In spite of the removal of American 
competition, the steel rail market is dull, and orders are 
not over-plentiful. The makers of malleable iron and 
founders have not shown any great eagerness to ex- 

eriment with the Canadian pig recently landed in the 

lyde, as their wants are being met in Middles- 
brough, the qualities of the Canadian and Cleveland 
iron being very much alike. There is a bounty of 
12s. per ton on the imported iron, but as the freight 
is 10s. per ton, and the cost for storage, re-weigh- 
ing, and cartage amounts to 5s. per ton, the bounty is 
more than absorbed. Still, there is entertained a hope, 
on the part of the Canadian shippers, that the iron may 
be brought to the Clyde at a lower rate. Boilermakers 
continue to be busy; and the Makers’ Association still 
adhere to 7/. 103s. per ton for plates although there are 
some private firms that would have liked the price to be 
raised to 8/. perton. There is a fairly good inquiry for 
steel plates. 

Engineering in Glasgow.—In the engineering branch 
more activity is reported, but the chief call is for ma- 
chines of special design. Messrs. Duncan, Stewart, and 
Co., London-road, Glasgow, have on hand four double 
high-speed electrical engines for the Dublin Corporation. 
Marine engineers are adding to their order books, as 
also locomotive makers. 


Engineering Contracts.—There have lately been awarded 
to Glasgow firms some important engineering contracts, 
involving a heavy weight of structural steel. That for 
the Caledonian Railway extension at Glasgow will in- 
volve the use of some 9000 tons of steel, which will all be 
supplied by the Steel Company of Scotland. 


Shipbuilding Contracts.—O! late the shipbuilders have 
been very much more pressing for the delivery of finished 
iron and steel, but some have asked that delivery be 
made of pow placed at the low prices, and not at those 
fixed at the high rates of the past month or two. Within 
the past week or so quite a number of new keels have 
been laid in the shipyards on the Clyde, and this fact 
should increase further the demands on the production 
of the steel works.—Messrs. D. and W. Henderson 
and Co., Meadowside, have contracted to build two 
steamers of 11,500 tons, and to run at a speed of 
15 knots, for the China Mutual Steam Navigation 
ea a Provision is to be made for using liquid 
fuel.—Messrs. George Brown and Co., shipbuilders, 


Greenock, have received an order to build a coast- 
ing steamer 88 ft, long and of 165 tons carryi 

capacity, for Captain Donald McEwan, Toulsiicbont 
The engines will be supplied by Messrs. Houston and 





Co., Glasgow.—A powerful bucket Sorte, which is to 
g to the great depth of 55 ft., is to be built by Messrs. 

leming and Ferguson, Limited, Paisley, for the Mersey 
Docks and Harbour Board.—Messrs. Larringa and Co., 
Liverpool, have placed an order with Messrs. Russell 
and ‘bo, Port Glasgow, for the construction of three 
large steamers.—The two Pacific Steam Navigation 
Company’s steamers, which are to be built at Fairfield, 
are to be of the twin-screw type, 400 ft. in length, and 
are intended for the company’s service on the West 
Coast of ;South America. They will be named the 
Panama and the Victoria respectively, and will be laid 
down shortly on vacant berths alongside the P. and O. 
steamer Orontes. The Pacific Company have also two 
similar vessels placed with Meesrs. Caird and Co., 
Greenock.—There are seven vessels in course of con- 
struction at Messra. Scott and Co.’s yard, Greenock— 
six for the China Steam Navigation Company, and one 
for Messrs. Denholm.—All the berths at the Grange- 
mouth and Greenock Dockyard Company’s works are 
occupied. 

Reconstruction of Upper Greenock Station.—The tender 
of Messrs. John Miller and Co., Greenock, for the several 
works connected with the reconstruction of Upper 
Greenock Station of the Caledonian Railway, has been 
accepted. The contract price is upwards of 5000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Profits of Leeds Electrical Undertakings.—The accounts 
of the Leeds Corporation Tramways has been published 
this week. The car receipts for the year, which ended 
on March 25 last, amount to 180,606/., as much as 133.4497. 
having been produced by the electric tram service. From 
this sum there is deducted 118,809/. for running expenses 
and administration and general charges, leaving a iS 

rofit of 61,7971. Interest amounts to 16,662/., which, 
oor deducted, leaves a net profit of 45,1347. After 
allowing for a sum of 14,076/, for sinking fund charges 
for redemption purposes, there is a surplus of 31,058/. 
A year the gross — was 30,027/., and the surplus 
no onal at 6167. The receipts of the Leeds Corpora- 
tion electric light undertaking for the year amount to 
43,6691. 23. 2d., and the expenditure to 29,154/. 163. 4d., 
leaving a net profit of 14.514/. 5s. 10d. There is a surplus, 
after deducting 7632/. 15s. 2d. in respect of the sinking 
fund, of 6881/7. 103. 8d. 


The Heavy Failure in the Lecds Engineering Trade.— 
On Tuesday the public examination of Mr. Herbert 
Alexander, of the Queen’s Engineering Works, Leeds, 
and Cannon-street, London, was commenced at Leeds. 
The receiving order was made on March 18. The debtor 
attributed his position to the “‘ failure of a firm of foreign 
bankers, who dishonoured their acceptances given to him 
in exchange for customers’ bills, and bad debts on the 
Continent.” The liabilities expected to rank were stated 
to be 64,8577. 17s. 2d. and assets 38,4427. 6s. 3d., leavin 
a deficiency of 26,4157. 10s. 11d. In reply to the Officia 
Receiver, debtor stated that he was chiefly engaged 
in the manufacture of moulding, grinding, and pressing 
machines. He commenced business as an engineer in 
April, 1893, in partnership with a Mr. Wilkinson, who 
was & pee man, but the partnership was dissolved. 
He (debtor) had not been through the workshops, but 
had taken all the necessary certificates in the Science and 
Art Departments. When he commenced business he had 
a capital of 3007. or 400/., partly borrowed. In 1898 his 
turnover was 73,123/.; in 1899, 104,602/.; and in 1900, 
143,320/. The immense increase in the turnover was due 
to bill transactions. The examination was adjourned to 
July 18, debtor to furnish amended accounts in the mean- 
time. 

Iron and Steel.—There has been very little change in 
the iron and steel trades during the present week. 
Buyers are a increasingly reconciled to the fact 
that prices are not likely to be lower than they are at 
present, but they still defer buying beyond current 
requirements. Some of the steel firms who formerly did 
a good business with South Africa have already begun to 
send considerable consignments to Durban, with a view 
to forwarding them to Johannesburg as soon as the 
market is opened. Most of the steel is such as is 
om ree for the manufacture of mining tools. Among the 
lighter trades a fair business continues to be done in the 
edge-tool branch. There is a fair demand for the home 
market, and some very good orders have come in from 
Australia, Canada, and South America. 


South Yorkshire Coal Trade.—During the week there 
has been a further slackening in the demand for house 
coal. Merchants and householders are now withholding 
their orders, whenever possible, in anticipation of there 
being a substantial reduction in prices with Junel. Anu 
average tonnage has been despatched to London. Busi- 
nees in steam qualities is decidedly improving, and pro- 
spects for the shipping season are much brighter than 
they were a few weeks back. There are a good number 


of inquiries in the field, and several good contracts have | Trad 


recently been secured by this district. Business is being 
done at about 10s. per ton for Barnsley hards. In sm 
coal comparatively little business is being done. There 
has been a material reduction in the price of engine fuel, 
one contract having been placed at 5s. 6d. per ton, as com- 
pared with 93. 6d. per ton recently paid. -The coke trade 
is brightening up, and prices are improving. A _ short 
time ago blast-furnace qualities were as low as 93. 6d. per 
ton at the ovens, but contracts are now being booked at 
rates varying from 10s. 6d. to 11s. 6d. per ton. Although 
there is only a moderate demand for steel-melting coke, 
the tone is more hopeful, and for the best qualities makers 
are quoting 26s. per ton delivered. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly large, but the market was flat, 
hardly any business was transacted, and quotations had a 
decided downward tendency. Such, however, was to be 
expected after the extensive buying witnessed of late, and 
with the Whitsuntide holidays upon us. Very little dis- 
position was shown to do business by either buyers or 
sellers. The former intimated that they had e what 
purchases they need for the present, and the latter reported 
that they were sufficiently well situated so far as contracts 
were concerned, to obviate the necessity of eg 
iron on the market. The consequence was that but 
little iron was offered for sale. At the opening of the 
market, sellers would not entertain offers at anything 
below 46s. for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron; but as the day wore on they eased 
somewhat, and by the close they were willing to accept 
45s. 10}d., at which figure a few small transactions 
were recorded. No. 1 Cleveland pig changed hands 
at 47s. 44d, Foundry No. 4 was reported scarce, 
owing to the recent run on it for consumption in 
Scotland, caused by it being relatively cheaper than 
Scotch iron. Sellers, as a rule, asked 443. There 
were plenty of buyers at 44s. Grey forge was 43s. 9d.; 
mottled, 43s. 3d.; and white 433. There was a fairly 
good demand for hematite pig iron, and makers were very 
strong in their quotations, pointing out that cost of pro- 
duction had increased considerably of late. “The output 
was said to be hardly sufficient to meet the requirements. 
For early delivery of Nos. 1, 2, and 3 East Coast brands 
56s. 6d. was the general market quotation, but several 
sellers were inclined to hold out for a rather higher figure. 
No. 1 was 57s. 6d ; and No. 4 about 51s. 6d. nish ore 
was very firm, Rubio being 15s. 9d., ex-ship Tees, and 
freights, Bilbao to Middlesbrough were 5:. 6d. to 5s. 9d. 
To-day quotations were unaltered. 


Manufactured Iron and Steel.—There is nob very much 
change in the manufactured iron and steel trades. What 
alteration there is, however, is unfortunately for the 
worse. For some descriptions inquiry is fairly good, 
but there are others that are hardly ever bora f after. 
Competition is keen, and quotations in other districts 
are such as to have compelled makers here to further 
reduce the prices of ship-angles and steel rails. The rates 
for other articles are the same as those given a week 
ago. Iron and steel ship-plates are down to 5/. 153.— 
less 24 per cent. Heavy sections of steel rails are put 
at 5/. net, but orders might be placed at even less. 


Coal and Coke.—Fuel is fairly steady. Quotations for 
ordinary contracts are pretty much the same as those 
given a week ago, but a few orders have been booked at 
exceptionally high rates for delivery over the holidays. 
Bunker coal has been sold at 10s. and 10s. 6d. for prompt 
f.o b. delivery. Coke continues in good demand, both for 
shipment and for home consumption. Average blast- 
furnace qualities keep at 15s, delivered here, and best 
kinds run up to 16s. 64. 





Briteran ComMMERcE.—The value of the imports into 
Belgium in the firss four months of this year was 
27,040,480/., as compared with 28,576,8007. in the corre- 
sponding period of 1900. The value of the exports from 
acon in the first four months of this year was 
21,923,3607 , as compared with 23,173,840/. in the corre- 
sponding period of 1900. 





Tue Late Sir Courtenay Boyz, K.C.B.—We regret 
to have to record the death, from failure of the heart’s 
action, on eee, morning, the 19th inst., of Sir Courte- 
nay Boyle, K.C.B., who for = | — acted as per- 
manent secretary to the Board of Trade, and was thus 
closely associated with the authorisation of many engineer- 
ing undertakings. He was born in Jamaica in 1845, the 
son of a captain of the 72ad Regiment, and was educated 
at Charterhouse and Oxford, After serving under Lord 
Spencer, when Viceroy of Ireland, the subject of our 
brief memoir was appointed in 1886 to the Board of Trade 
as assistant secretary in the railway department. His 
tenure of that office until 1893, when he became permanent 
secretary to the of Trade, covered a period of great 
administrative activity in railway matters. The Railway 
and Canal Traffic Act of 1888, passed after much discus- 
sion in and out of Parliament, forms the principal and 
central part of existing legislation as to the jurisdiction 
over, and the duties of, railway and canal companies. 
But the part of that Act with which Mr. Boyle became 
most pamesely associated in the public view was that 
which required the companies to submit to the Board 
of Trade revised schedules of goods rates. During 
the next few years the duty of examining these 
schedules, and of approving them subject to confir- 
mation by Parliament, fell upon Lord Balfour of 
Burleigh, then Parliamentary Secretary at the Board of 

e, and Mr. Boyle, sitting as a Court. The ay bee 
tion of Railways Act, 1889, marked a new step in State 


all | interference in the working of railways, which, with its 


successors in 1893, 1894, and 1 inevitably increased 
the responsibilities of the Board of le, and, therefore, 
of Sir C. Boyle (he was made K.O.B. in 1892). On ap- 
pointment as permanent head of his department, he suc- 
ceeded to a post the duties of which, sufficiently varied 
and responsible then, have steadily increased since. Into 
the multifarious subjects of the department Sir C. Boyle 
threw himself with characteristic vigour of thought and 
action ; and it is no disparagement either to his chiefs or 
his subordinates to say that on each of these subjects he 
was the soul of the Board of Trade. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown a firm, buoy- 
ant tone, all descriptions meeting with aready sale. The 
best steam coal has made 18s. to 18s. 6d. per ton, while 
secondary qualities have brought 16s, 6d. to 17s. 6d. per 
tou. House coal has been dull, as was to be nee in 
view of the advance of the season ; No. 3 Rhondda large 
has brought 163. to 16s. 6d. per ton. Patent fuel has 
been: gocddemand. There has been an average inquiry 
for coke ; foundry qualities have made 17s, to 17s. 6d. per 
ton, and furnace ditto 14s, 6d. to 15s. 6d. per ton, As 
regards iron ore, Rubio has brought 14s. to 14s. 6d. per 
ton, and Tafna 15s. to 15s, 6d. per ton. 


Water-Tube Boilers.—Two sets of Normand water-tabe 
boilers are being manufactured at Keyham, to replace 
the ordinary cylindrical boilers in torpedo-boats Nos. 45 
and 54. 

Bute Dry Dooks.—The annual meeting of the Bute 
Shipbuilding, En pegg es and 7, Dock Company, 
Limited, was held on Friday at Cardiff. Mr. P. Morel 
presided. The report and balance-sheet were adopted, 
and a dividend at the rate of 10 per cent. per annum, 
making 10 per cent. for the year (free of income tax), 
was formally declared. A balance of 29,6007. was carried 
forward. 

The Forest of Dean.—Owing to keen competition, the 
price of Forest of Dean house coal has been reduced 2s. 
per ton, with a corresponding decrease of 10 per cent. in 
wages. The workmen have accepted the reduction. It 
is not due to the new coal duty, as very little Dean Forest 
coal is exported. 

Cold Storage at Bristol.—At a meeting of the city 
council on Tuesday, over which the Lord Mayor 
(Mr. J. C. Godwin) presided, Mr. Alderman Howell 
Davies moved that a recommendation of the docks 
committee relating to the granting of the lease of a 

iece of land at Avonmouth dock to Mr. H. C. Cooke, 
the purpose of erecting a cold storage warehouse, 
with all necessary plant and reemes ry A and i a 
capacity of 1,000,000 cubic feet should be adopted. ‘T'he 
recommendation was approved. 


Cardiff Tramways.—In order that the electric tramway 
system of Cardiff may be successfully worked from its 
initiation next year, the whole of the existing lines should 
be converted by January 1. In order to bring this about 
the Mayor (Mr. T. Andrews), and several members of the 
tramways committee, had a conference on Thursday with 
Mr. S. Hern, director, Mr. J. Glenn, engineer, and Mr. 
Barber Glenn, secretary, of the tramways company. There 
is every probability of an arrangement being arrived at, 
if Mr. J. Glenn and the borough engineer (Mr. W. Harpur) 
can come to terms as to the value of the existing lines. 


Water Supply of Liamelly.—Good progress is reported 
with a new reservoir which Mr. L. P. Nott is building 
for the Llanelly Borough Council at Upper Lliedi. The 
reservoir will have a capacity of 200,000,000 gallons. The 
sum of 70,0007. has been borrowed for carrying out the 
new works, and this will more than meet the whole cost. 
Several economies in various directions have been sug- 

sted by the contractor and engineers, and Mr. Nott 
Be also offered to complete the contract by March next 
for an additional 1000/. ye the terms of the contract, 
the work is to be completed by July, 1902. 


The Swansea Valley.—Activity is observable at the tube 
works, some orders for large as well as medium sections 
being in course of execution. The market for spelter 
has shown firmness. The supply of tin bars has run short, 
and this has interrupted operations at some works. 


The Bristol Channel.—In connection with the Bristol 
Channel ports defence scheme the War Office has let a 
contract for the construction Of a battery on Penarth 
Head, which, in conjunction with forts recently con- 
structed along the coast at Lavernock Point and Barry 
Island, and upon the Steep Holm in mid-channel, will 
command the passage of the Channel, and particular] 
the approach to Cardiff. The batteries at Lavernoc 
and the Steep Holm are supplied with heavy naval guns, 
and 4.7 guns are daily expected to arrive at Barry 
Island, where the emplacements are ready for their re- 
ception. As Penarth Head commands an extensive sweep 
of the waterway, a powerful searchlight is to be estab- 
lished at the battery. 








Lran’s Royat Navy List.—With its new issue. Lean’s 
Royal Navy List enters on its twenty-fourth year of pub- 
lication. The reputation of this work for accuracy and 
completeness is now well established, and in the latter 
connection we may remark that in the new volume the 
careers of over 10,000 naval officers are treated of. _The 
ship list gives not only the names, type, and. displace- 
ments of the vessels now constituting his Majesty’s Navy, 
but also the record of each ship’s predecessor of the same 
name. Some of these records go back to the defeat of 
the Spanish Armada. 


Seti’s DicrionaRy OF THE WoRLD’s Press.—Owing 
to the fact that practically the whole of the book was 
burnt in the disastrous fire at Pentonville last January, 
there has been a considerable delay in the publishing of 
the edition for 1901 of ‘‘ Sell’s Dictionary of the World’s 
Press,” The volume is not merely a mere directory of 
the journals of various countries, though in this regard 
the letterpress is very complete, but it contains also a 
series of articles on ‘“‘ Newspaper Happenings,” ‘‘ Jour- 
nalism and the South African War,” ‘* Anecdotal Jour- 
nalism,” and others of a kindred character. Asa supple- 
ment to the above Dictionary, Messrs. Sells have 
published a review of British newspapers during the 
nineteenth century. 





MISCELLANEA. 


Mr. R. W. Dana, M.A., Assoc. M. Inst. C.E., has 
been appointed Secretary to the Institution of Naval 
Architects, to succeed Mr. George Holmes, who, as we 
recently announced, has accepted a position under Go- 
vernment. 


The manager of the Royal pe saree Westminster, 
announces that an exhibition of electrical apparatus and 
plant will be opened there on December 16 next, and be 
closed on the 26th of the following month. Particulars 
can be obtained on application to Mr. M. J. G. Ritchie, 
Royal Aquarium, Westminster. 


Mr. J. H. Rider, the eeipepeeintes chief electrical 
engineer to the London County Council, has been e 

for some time on a treatise on electric traction, which he 
is we for Messrs. Whittaker and Co. It is to be 
published in the autumn, and will treat very fully on the 
different systems of electric tramways. 


A canal between the Caspian and the Black Sea is at 
present under contemplation. The centre of Russian 
industry moves further and further south, where the pro- 
duction of coal, petroleum, and iron is steadily increasing. 
The projected will proceed from Astrachan to 
Taganrog, at the Azow Sea. The cost is calculated at 
some 40,000,000 roubles. 


The samples of Spitzbergen coal, which have been 
brought to Norway, appear to be satisfactory, and at 
Drontheim the formation of a company to properly ex- 
ploit the deposits has been attempted, but on account of 
the tightness of the money market the matter had to be 
left in abeyance for the present; it is hoped that the 
matter can be arranged next year. ; 


The posjeomed German railway between Daris Salaam» 
on the Indian Ocean, to Nuogoro, as to the construction 
of which a Bill has been introduced into the German 
Parliament, comprises a distance of some 144 miles. The 
line is to be built by a German syndicate, and the cost is 
estimated at about 24,000,000 marks, or 1,200,000. The 
Bill was referred to the financial committee. 


Electric tramways are growing fast in favour in_Ger- 
many, and on January 1 there-were no less than 107 
German towns which had electric trams or railways. As 
regards the aggregate length of the lines, Berlin heads the 
list with a total of 260 miles; next comes Hanover, 
with 136 miles; then comes Leipsic, with ®3 miles; 
Homburg, with 93 miles, &c. At the inning of 1892 
there were electric tramways in three German towns. 
At the beginning of the present year there were 1900 
miles of electric trams or railways opened for traffic, and 
475 miles were in course of construction. 


Writing to the Railroad Gazette, Mr. G...R.. Henderson 
describes some experiments on the internal friction of a 
locomotive carried out on the Chicago and North- 
Western Railway. .The engine tested was a standard 
freight locomotive having cylinders 20 in. in diameter by 
26 in. stroke, and using steam at 190 lb. working pres- 
sure. The driving wheels were 63 in. in diameter, and 
the total ‘weight of engine and tender was 130 tons. The 
internal friction (rolling friction excluded) was found to 
account for 8 per cent. of the total power developed 
when the cut-off was 90 per cent. of the stroke, and 
with a 10 per cent. cut-off it amounted to 18 per cent. 


The Massachusetts Institute of Technology, which is 
one of the leading American technical schools, is — 
special facilities to British students, by arranging to hol 
extrance examinations in London on June 27 and 28 next. 
Applicants for admission to the school must be not less 
than seventeen years of age. The examination includes 
papers in algebra, plain and solid geometry, history, 
French, or German. Copies of last year’s papers 
are included in the annual calendar of the Institute, 
copies of which can be obtained on application to Mr. 
R. S. Ball, A.M.I.C.E., 5, Cross-streetb, Manchester, 
to whom intending students should apply for further 
information. 


A grab dredger, in which the bucket is opened and 
closed by means of compressed air independently of the 
hoisting chains, is now at work at Brooklyn, N.Y., and 
is said to be proving very satisfactory. The bucket in 
this case has a capacity of 3 cubic yards. The cylinder 
operating the bucket 1s 16 in. in diameter and the piston 
has a stroke of 4 ft. The air supply is at 100 1b. pres- 
sure per square inch. Owing to the fact that the effec- 
tive weight of the bucket is not reduced in closing by the 
pull of the chains as in the chain-closed type, it is said 
that the pneumatic bucket will cut deeper into hard 
ground. The connection between the bucket and the air 
reservoir is through a flexible hose, which is kept taut at 
al times by means of a counterweight, which winds it 
up on a reel automatically as the bucket is raised. 


Ata recent meeting of the Paris Society of Civil. Engi- 
neers, Mr. P. Besson gave some particulars of the com- 
mercial production of radium, which has been undertaken 
by the Société Centrale de Produits Chimiques. Only 
shout 40z. of the body can be obtained from 1 ton of the 
uranium minerals, which form the raw material and the 
separation of this 4 0z. requires the expenditure of about 
6 tons of chemicals, whilst 50 tons of water are used for 
washing purposes. M. Besson states that the activity 
of radium is such that it is spontaneously luminous in 
the dark. This luminescence does not arise like that of 
phosphorous from oxidation of the body, but is due toa 
continuous emission of electrified particles. The charge 


also | carried by these particles is enormous, but their mass is 


so small thatthe loss of weight ‘is: only - about -1-milli- 





gramme in 100,000,000 years, 


The Port Talbot Iron and Steel Company have decided 
to equip their new steel works now in course of erection 
with electrically - driven machinery. The plant will 
consist of a — of generators, each of 200-kilowatt capa- 
city, driven by a compound horizontal engine of 600 horse- 
power. An electric crane of 60-ton capacity is to be 
used at the casting pit. This will have four motors, one 
for heavy lifts, one for low lifts, and for tilting the ladle, 
whilst the others will be used for the longitudinal and 
cross traverses. A second crane of 10-ton capacity, 
and fitted with three motors, will be used for handling 
the “— and transferring them to the rolling mills. In 
the 5 Sapo 25-ton electric crane is to be erected. 
This will be used in changing the rolls and moving them 
to and from the roll-turning lathes. A 5-ton crane is to 
be placed over the stock bank, and is intended for high- 
speed working. The live rollers and the screwing-down 
gear for the rolls are all operated electrically, as is also 
the skidding gear. After rolling, the material is’ to be 
transferred by live rollers to motor-driven circular saws 
and straightening machines. The works are to be lighted 
throughout by means of electricity. .The contractors for 
the electric plant are Messrs. Ernest Scott and Mountain, 
of the Close Works, Newcastle-on-Tyne. - 


Some important gunnery experiments were carried out 
on Tuesday at the heavy gun range of Messrs. Vickers, 
Sons, and Maxim, at their range at Eskmeals, in the 

resence of the ‘members of the ish Naval Artillery 

Yommission and re mtatives of the Turkish, Argen- 
tine, Mexican, and Peruvian Governments. The pro- 
gramme included rapid-firing series from 14-centimetre, 
14-pounder, 37 and 47-millimetre guns.’ A rate of fire of 
ten rounds per minute was obtained from the 14-centi- 
metre gun, and a velocity of 2950 ft. per second with 
the 6-in, gun with nitrocellulose powder. The special 
feature in connection with the rapid-firing series with 
the heavy guns was that no metallic cases were 
utilised for holding the powder, whereby a great saving 
in weight of ammunition as carried on board ship is 
effected, and a much more rapid rate of fire is obtained. 
The cartridge-cases necessary to carry the large charges 
of powder to develop the high energies required are very 
heavy, and by their use the rate of fire is not only 
reduced, but the weight of the whole armament is 
much increased, thereby limiting the number of rounds 
it is possible to carry. The system of not making 
use of cartridge-cases for- heavy ordnance has been 
adopted by the British Government, as opposed to the 
——- system employed by Krupp and the French 
rms. 





_ WrreEtess TeLecrapuy.—The Admiralty are proceed- 
ing energetically with the fitting of wireless telegraphy 
to the ships of the British Navy. They have adopted 
the ‘‘ Apps-Newton” coils as the standard pattern, and 
have placed a large order with Messrs. Newton and Co, 
of 3, Fleet-street, for coils and transmitters. 


.Mxssrks.. JOHN I. THoRNyoRorT AND.Co., LimiTED.—~ 
We learn that the famous torpedo- boat building establish- 
ment at Chiswick is to be converted into a limited liability 
company, under the above title. The ch ge is being 
made partly for family reasons and partly with a view to 
still further developing the business. »‘The capital will 
consist of 160,000/. 6 per cent. preference shares and of 
100,0007. ordinary shares. The net profits for the five and 
a half years to June 30 last have averaged 53,8490. 
annually. The vendors and officers of the company are 
taking the whole of the ordinary share capital. 





_ Tue Late Mr. Henry Brunron.—The death occurred 
in London; at the end of last’ month; of *Mr. Henry 
Brunton, M. Inst. C.E., a man who holds a noteworthy 
je in the history of the international relations between 
apan and this country. The treaty negotiated by Lord 
Elgin with Japan stipulated that the coast. should be 
lighted and_ buoyed for the safety of general navigation. 
When Sir Harry Parkes drew the attention of theJapanese 
Government, in 1868, to this clause, which had not been 
fulfilled, he was informed that they were perfectly willin 
to carry out their obligations, but their ignorance an 
inexperience made them unable to fulfil them without 
further advice, Finally, Mr. Brunton was selected to aid 
them, on the advice of Messrs. Stevenson, of the Scotch 
Lighthouse Board. On bis arrival in Japan, he found that 
the work before him was not so simple as building light- 
houses in his native country. Sir Harry Parkes persuaded 
the English admiral then in China to let him have the use 
of the despatch steamer Manila, andin that Mr. Brunton 
and his staff made a tour round the coasts of Japan, visit- 
ing some 20 sites, and making the necessary surveys and 
calculations. In ten years’ time he had built 50 light- 
houses, and had arranged a complete Government depart- 
ment for theirmaintenance, He further reported on, and 
made the plans for, the removal of the bars at the mouth 
of the rivers, on which the Government officials are even 
ze working. His design for the harbour in Yokohama 
3ay was thought too expensive by the Government at the 
time, but that subsequently adopted was on his lines. _ He 
also started the telegraph system in Japan, and introduced 
methods of constructing bridges, buildings, &c.; to with- 
stand earthquake shocks. On the completion of his light- 
house work he ‘returned to this country. Before hi 
departure he was presented to the Mikado, who gave him 
a special banquet in his summer palace, and a handsome 
present in recognition of his services, Ib is’ not” too 
much to say that Mr. Brunton’s complete and permanent 
success in all that he undertook for Japan had much to 
do with the ual rise of the feelings of and 


adiniration with which: the, Jepanes® have viewed this 





country and its institutions, 
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STAGE ALTERATIONS AT COVENT GARDEN THEATRE, LONDON. 
MR. EDWIN O. SACHS, ARCHITECT, LONDON, 
(For Description, see Page 659.) 
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RECENT CASES UNDER THE FACTORY 
ACTS. 


THOSE qualified to do so are already expressing 
the opinion that neither of the Factory Acts which 
are at present before the House of Commons will 
become law during the present Session. If the 
frequent occurrence of cases under these Statutes 
affords any indication of the difficulty experienced 
by those who have to interpret them, then it must 
be admitted that reforms of some kind are urgently 
needed. The Codification Act would seem to be 
well calculated to diminish the number of points 
which arise ; while the other measure, which em- 
bodies many of the recommendations of the Com- 
mission which was appointed to inquire into certain 
dangerous trades, would tend in the same direction. 
While therefore the prospect. of fresh legislation 
as a means of casting more light upon the adminis- 
tration of Factory Law is but shadowy, there is 
nevertheless much to be learnt from the considera- 
tion of such cases as have recently come before the 
courts for consideration. The fact that many of 
these cases involve the elementary question, What is 
a factory ? seems to indicate that fresh legislation is 
necessary in order to give a complete definition of 
the term, or at least to render it capable of such an 
elastic interpretation as to render it possible of 
application to the new industries and employments 
which continually arise. 

In Law v. Graham [Times, May 6, 1901], the 
respondents were beer bottlers. Before the 
bottles were filled with beer by manual labour 
they were washed partly by hand and partly by 
mechanical power. It was charged against the 
respondents that, being the occupiers of a factory, 


abstract of the Factory Acts. The term factory as 
used in the Acts includes (3) ‘‘any premises wherein 
or within the curtilage or precincts of which any 
manual labour is exercised by way of trade for 


steam, water or other mechanical power is used in 
aid of the manufacturing process carried on there.” 


meanirg of the definition in section 93. This 
decision was upheld by the Divisional Court. In 
another recent case the question was whether the 
work upon which certain girls under the age of 16 
were employed was the ‘‘ making or finishing of 
bricks or tiles” within the meaning of the Schedule 
to the Factory and Workshop Act, 1878. The 
work upon which they were employed practically 
consisted of carrying bricks or tiles from one 

of the premises to another, in order that they might 
be subjected to different processes. The Chief 
Justice and Mr. Justice Lawrence held that what 
was done in the part of the factory where the girls 
were employed was finishing of bricks, and that the 
case should go back to the justices with directions to 
convict. In acase which was heard in the Clerken- 
well Police Court in April, the magistrates decided 
that an average of 60 deg. Fahr. was not a sufficiently 
high temperature for sempstresses to do needle- 
work ; which illustrates that the temperature at 
which the air should be kept naturally depends 
upon the nature of the industry. By the Factory 
and Workshop Amendment Act, which is now 
before Parliament, it is proposed that the Secretary 
of State may by order made in accordance with 
section 65 of the principal Act, direct with respect 
to any class of factories or workshops that ther- 
mometers be provided, maintained, and kept in 
working order, in such place and position as may 
specified in the order ; but it is also provided that 
the measures required to be taken by section 32 of 
the Act of 1895, for securing and maintaining a 
reasonable temperature in factories and workshops 
must not interfere with the ~~ of the air of any 
room in which any person is employed. ' 

The provisions of the Factory Acts with regard 
to fire escapes have been considered in several recent 
cases. ‘‘ By the Factory and Workshop Act, 1878, 
section 93, a part of a factory may for the purposes 
of the Act be taken to be a separate factory. Where 
a place situate within the close, curtilage, or pre- 
cincts forming a factory is solely used for some 
purpose other than the manufacturing process or 
handicraft: carried on in the factory,. such place 
shall not be deemed to form part of that, factory, 
but shall if otherwise it would be a factory be 
deemed to be a stparate factory and be regulated 
accordingly.. The Factory and Workshop Act, 
1891, section 7, provides that every factory con- 
structed after the date of the Act is to be furnished 
with a certificate from the sanitary authority of the 
district that the factory is provided on the storeys 
above the ground floor with such means of escape 
in case of fire as can reasonably be required under 
the circumstances of each case, and a factory not so 
furnished is deemed not to be kept in conformity 
with the Act of 1878. Further, with respect to 
all factories to which the foregoing provisions 
do not apply, it is the duty of the sanitary 
engineer of every district from time to time 
to ascertain whether all such factories within 
their district are provided with such means of 
escape as aforesaid, and, in case of any factory not 
so provided, to serve on the owner of the factory a 
notice in writing specifying the measures necessary 
for providing such means of escape, and requiring 
him to carry out the same before a specified date, 
and thereupon such owner is, notwithstanding any 
agreement with the occupier, to have power to take 
such steps as are necessary for complying with the 
requirements, and, unless such requirements are so 
complied with, such owner is made liable to a fine 
not exceeding 1l. for every day that such non- 
compliance continues. In case of a difference the 
matter is to be referred to arbitration.” 

In the case of Jn ve An Arbitration Between 
the London County Council and Lewis [1900 
Jan. 12; 16 T. L. R. 136], which was an arbi- 
tration under section 7 (ubi supra), to determine 


they had failed to have affixed at the entrance an| the means of escape to be provided in a factory 


which formed part only of a building, the award 
directed work which would necessitate entering 
upon the rest of the building, which was in the 
possession of third persons, and it was held that the 


the purposes of gain in or incidental to the follow-| award was bad, the Court being of opinion that the 
ing purposes: (a) In or incidental to the making | arbitrators had no power to order any work involving 
of any article or part of any article ; (6) in or inci- | trespass upon other premises. A similar point was 
683| dental to the altering, repairing, ornamenting, or} under consideration in the case of the London 

finishing of any article ; (c) in or incidental to the| County Council v. Brass — May 15, 1901], 
6s4| adapting for sale of any article, and wherein or| and it now seems to be conclusively settled that an 
within the close or curtilage or precincts of which, | order which involves the carrying out of work on 


property belonging to another person cannot be 
enforced. Referring to section 7 in this case, the 
present Lord Chief Justice said: ‘‘In my opinion 








LONDON, 


The Pasar came to the conclusion that the re- 
spon 


ents’ works were not a factory within theisection 7 only contemplates two persons, the 
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owner and the occupier of the factory, and not the 
occupier and owner of buildings adjoining. ... . 
If it appears that an order cannot be carried out 
without an act of tres being committed, the 
magistrate cannot be called upon to convict merely 
because the owner has not taken the County Council 
to arbitration.” This substantially overrules the 
case of the London County Council v. English and 
Scottish Law Life Assurance Association, which 
was heard at Guildhall in May of last year. There 
the defendants were summoned for failing to 
comply with a notice enjoining them to provide 
proper means of escape in case of fire for persons 
employed on the storeys above the ground floor. 
It was stated on their behalf that every endeavour 
had been made to comply with the notice, but that 
their tenants would not allow them so todo. The 
alderman imposed a fine of 1s. for each of the 51 
days of non-compliance with the Council’s notice, 
and 11. 1s. costs, 

The trend of recent decisions with regard to the 
fencing of, and liability for injuries inflicted by, 
dangerous machinery, appear to be all against the 
employer. Thus, in order to bring the provisions 
of the Factory Acts with regard to dangerous 
machinery into play, it is not sufficient to show 
that the machines in question are necessarily 
dangerous. It is necessary to consider all the 
circumstances relating to the machinery. In the 
case of Hindle v. Birtwistle [1896, 13 T. L. R. 129], 
the respondents had been summoned for neglecting 
to fence the shuttles in a cotton factory, so that the 
same might be ‘‘equally safe to every person 
employed in the factory as if they were securely 
fenced.” It appeared that during the years 1891- 
1895 there had only been three serious accidents 
from this cause, although there had been no less 
than 1400 looms in work. The magistrates had 
convicted the respondent, but the Recorder of 
Blackburn held that as the shuttles were part of 
the machinery, but were not dangerous parts, 
there was no duty to fence. The inspector appealed. 
It was pointed out by the respondents on the 
appeal that the average of serious accidents was 
only 1 in 19,000,000,000. The Divisional Court 
sent back the case with a direction to the justices 
to convict. Mr. Justice Wills said :—‘‘The court 
before which any such question comes must con- 
sider all the circumstances relating to the machinery. 
It must consider the probability of accidents 
happening from carelessness or external causes, 
apart from the ordinary and due working of the 
machine... . It does not matter how often the 
shuttle went to and fro if there was in fact a 
chance of danger in working the machine.” It 
might have been thought that section 82 of the 
Factories Act, 1882, which imposes penalties upon 
the master for neglecting to fence machinery, 
impliedly takes away a right of private action for 
personal injuries. The contrary, however, was 
decided in the case of Groves v. Lord Wimborne 
[14 T. L. R. 493]. In that case, Mr. Justice 
Grantham had decided that no action for personal 
injuries lay in a case where penalties had already 
been recovered from the master. The Court of 
Appeal, however, reversed this decision. Lord 
Justice Smith said: ‘It cannot be doubted that 
if section 5 stood alone, a cause of action would 
have accrued to the plaintiff. Unless we can find that 
upon the whole purview of the Act it was intended 
that the only remedy should be the imposition of a 
fine upon the master for the breach of his statutory 
duty, it is clear that the Act gave a right of action to 
the injured person upon proof of the breach of the 
statutory duty, and the injury caused thereby. . . 
Whatever penalty is inflicted, it is not made neces- 
sarily to go into the pocket of the injured workman, 
and this seems to me almost conclusive that the 
imposition of a fine does not take away the right 
of action. Another consideration makes it. still 
more clear, because it does rot) necessarily follow 
that the occupier is the person to be fined. By sec- 
tion 87 the occupier might be exempt from.a penalty 
and a workman who was the real offender might be 
fined instead, although he might not have a penny 
to pay the fine with, and yet the argument was 
that in such a case the injured workman must look 
to the fine as his sole possible compensation. . . . 
In my opinion, section 5 gave a right of action 
upon the statute for a breach of duty occasioning 
injury to a workman.” 

he doctrine of contributory negligence, so often 
and so equitably applied in all cases where damages 
are sought in respect of personal injuries, appears to 
have no application in these cases. 





In Blenkinsop v. Ogden and Co. [14 T.L.R., 
360], an information had been laid by an Inspector 
of Factories charging the defendants with an offence 
under section 82 of the Factories Act, 1878, the 
material portions of which are as follow: ‘‘If any 
person is killed or suffers any bodily injury in con- 
sequence of the occupier of a factory having neg- 
lected to fence any machinery required by, or in 
pursuance of, this Act to be securely fenced... . 
the occupier of the factory shall be liable to a fine 
not exceeding 1001.,” &c. Proceedings were taken 
in respect of a boy who lost a finger in a machine. 
The magistrate found that the machine in question 
was not securely fenced, but he also found that the 
injury was caused by the boy’s carelessness and 
wilful disobedience ; and that if he had done as he 
was told the accident would not have happened. 
He therefore dismissed the information. On appeal 
the Divisional Court sent back the case with a 
direction to convict. Mr. Justice Grantham said : 
‘* Where injury results from a neglect to fence ma- 
chinery, the injury is a consequence of the neglect, 
although there may have been negligence on the 
part of the person injured. The object of the sec- 
tion is to punish persons who neglect to fence ma- 
chinery where injury or death ensues. There is no 
reason for adopting any narrower construction.” 

Two conclusions may be drawn from the case of 
Prior v. Slaithwaite Spinning Company [14 T.L.R., 
379]: (1) That it is imperative upon factory pro- 
prietors to prevent children and young persons 
and women from working during meal time ; (2) 
that exemption cannot be claimed under sec- 
tion 87 unless proceedings are actually insti- 
tuted against the party in default. The respon- 
dents were charged under section 17 (2) of the 
Factories Act, 1878, with having ‘‘employed a 
young person during part of the time allowed for 
meals” in their factory. The factory in question 
was a textile mill, and the business of the boy in 
question was that of a piercer: it was his duty to 
tie up ends when they were down. On November 5, 
1898, the boy, finding it warmer in the mill than 
outside, had his dinner in the mill; and when he 
had finished his dinner he set to work to oil the 
spindles. It was not his business to oil spindles. 

he magistrates dismissed the information on 
the ground that there was no evidence of 
employment of the boy by the respondents in 
contravention of the Act. A divisional court 
(Wills and Kennedy, J.J.), reversed this decision. 
Mr. Justice Wills said : ‘‘The policy of the enact- 
ment was to ensure that certain classes of persons 
employed in factories should have the hours 
allowed for their meals preserved intact, and 
though extreme cases may arise, they are not 
likely to be of frequent occurrence, and ought not 
to prevent the Act being construed rigorously, so 
as to ensure the fulfilment of its object. The boy 
was oiling spindles within the prohibited hours, 
and although his object in doing so was to amuse 
himself, that does not prevent what he did being 
work, The magistrates did not find that the boy 
did not work. The respondents are not entitled 
to the benefit of exemption under section 87 
because there was no information before the 
magistrate by which any other person was charged 
with the offence.” 

The case of Tracey v. Pretty and another 
[17 T. L. R., 200], which was decided in April of 
this year, involved an interesting point in connec- 
tion with the authority of a factory inspector. As 
a general rule the inspector merely sets the law in 
motion by drawing the attention of the sanitary 
authority to the neglect of the factory owner to 
comply with the provisions of the Acts. In the 
event of the sanitary authority taking no steps, it 
seems that the inspector may himself see that the 
provisions of the Act are enforced. In the case 
under review it was decided that where notice has 
been given by a factory inspector to an urban 
sanitary authority, under section 4 of the Factory 
and Workshop Act, 1878, of insufficient sanitary 
accommodation in a factory, and the sanitary 
authority takes no proceedings thereon, the factory 
inspector may, under section 22 of the Public 
Health Acts Amendment Act, 1890, and section 2, 
sub-section 2, of the Factory and Workshop Act, 
1891, serve notice upon the factory owner of the 
insufficient sanitary accommodation, and requiring 
him to provide certain additional accommodation ; 
and if the factory owner neglects to comply with 
the requirements of the notice, the inspector may 
take proceedings under section 22, sub-section 3, 
of the Act of 1890, to recover penalties for such 





neglect, and the justices who hear the complaint 
have no jurisdiction to inquire as to the necessity 
for the sanitary accommodation required by the 
notice. It seems, moreover, that in these circum- 
stances the factory owner can only question the 
requirements of the notice by appealing therefrom 
to the Quarter Sessions under section 7 of the Act 
of 1890. 

Another case of recent date serves to show that 
an inspector has authority to order improvements, 
although there is no affirmative proof that under the 
existing order of things injury is caused to the work- 
people. It is provided by section 93 of the Factory 
and Workshop Act, 1878, that if in a factory or 
workshop where . . . . any processis carried on by 
which dust is generated and inhaled by the workers 
to an injurious extent, it appears to an inspector 
that such inhalation could be prevented by fans, he 
may order such fans to be erected. A question has 
arisen under this section whether it is necessary for 
an inspector to prove actual injury to workers 
before he can compel the owners to erect fans. In 
Hoare v. Rennie [(1901) 1 Q. B. 434], the respon- 
dents were the occupiers of a jute mill. In the 
** preparing” and ‘‘ batching” rooms in their factory, 
dust was generated in large quantities. There was 
nothing injurious in this dust, as was proved by the 
medical examination of several of the respondents’ 
workpeople. The appellant, a factory inspector, 
ordered the respondents to provide fans, and they 
were summoned for not complying with the order. 
The magistrate dismissed the summons, as he found 
‘that it had not been proved that the dust gene- 
rated by the process had been inhaled by the 
workers to an injurious extent.” On appeal toa 
Divisional Court by case stated, their Lordships 
(Bruce and Phillimore, J.J.) sent the case back to 
the magistrate to find whether or not the dust was 
generated and inhaled to an injurious extent, with 
an intimation that it was not necessary to prove 
actual injury to the health of any particular person. 





ELECTRIC POWER IN COAL MINES. 

WHEN electric power became available, it was 
seen at a glance that it ought to create a revolution 
in the methods of working underground. Already 
power was carried to greater distances in coal pits 
than in any other kind of industrial enterprise, 
except, perhaps, in one or two places in Switzer- 
land, where wire-rope transmissions of considerable 
magnitude were in operation. The two purposes 
for which this was done were pumping and haulage. 
It often happens that there are dips in mines at con- 
siderable distances from the shaft, in which water 
accumulates, and these are exceedingly difficult and 
expensive to drain. The pumps have to be installed 
on the spot, because the depression is deeper than 
the limits of suction, and the problem is how to 
drive them. The possible presence of explosive 
gas precludes the presence of steam boilers, and also 
negatives the use of internal explosion engines. 
Steam, if it be used, must be brought long 
distances in pipes, generally from the pithead, and 
the exhaust steam must either be conducted back 
again, as it cannot be discharged in the airways, 
which are already uncomfortably hot. In such 
case the loss by condensation is enormous, while 
the outlay on pipes isvery considerable. Compressed 
air has been extensively used ; but the efficiency of 
the plant is very low, and grows less as the pressure 
is raised to reduce the size of the pipes. In some 
cases pumps have been worked by two hydraulic 
columns. The two ends of the power cylinder under- 
ground were connected by pipes with a pumping cy- 
linder on the surface, which forced water into them 
alternately, the water forming long connecting rods 
between the engine at the pithead and the pump 
in the working. Wire ropes have also been ex- 
tensively used, and for small powers have done 
good service, but for wei powers are very cum- 
brous. The methods used for pumping have, with 
certain modifications, been used for hauling, and 
great mechanical skill has been exercised in per- 
fecting the arrangements. : 

The transmission of power by electricity seems, 
at the first glance, to be free from the difficulties 
which beset its predecessors, but it is complicated 
by the fact that it is impossible to eliminate all 
danger from sparking. Commutators cannot be 
rendered pa se and even if the motors be shut 
up in boxes, there is always the chance of the lids 
being left off some day. Even if this can be 
avoided, electric machinery is not well adapted for 
working completely enclosed. It always generates 
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heat, and if this cannot readily escape the machine 
will suffer, unless it be made of very liberal dimen- 
tions to provide extra radiating surface. The 
mains, too, need to be carefully installed, for 
they are liable to be broken by falls of roof, 
and as they divide they give off a large 
spark, even if an are is not set up. These 
yarious difficulties have greatly delayed the in- 
troduction of electric power into coal mines ; 
doubtless much progress has been made, but it has 
not been nearly so rapid as was anticipated. It has 
also been retarded in ways which were quite un- 
foreseen by the electrical engineer, who, of course, 
had no experiencein mining. A list of mishaps to 
machinery in coal mines was recently laid before the 
Institution of Electrical Engineers by Mr. H. 
Ravenshaw, in a paper entitled ‘‘ Some Notes on 
the Electrical Transmission of Power in Coal 
Mines,” and many of these showed what a rgd 
trivial causes could give rise to serious results. The 
general dampness of a colliery is a matter that needs 
to be borne in mind, as was shown in a case where 
threearmatures were burned down oneaftertheother. 
The first gave way for some cause, and the spare 
machine, which had been idle for a long time, was 
putin operation. It burned out, anda spare arma- 
ture was then fitted, and it failed immediately. 
The insulator was of paper, and was so wet that it 
did not insulate. Ventilating spaces in armatures 
lead to breakdowns, because they become filled 
with coal-dust, and the dust absorbs moisture. 
Coal-dust, even when dry, has considerable con- 
ducting power, and it is constantly gathering on 
switchboards, reducing the insulation, and provid- 
ing paths for the escape of current from terminal 
to terminal, or to earth. The heating of enclosed 
shunt-wound motors weakens the field, with the 
result that the current is increased, and the heating 
aggravated. Small causes like these, which can be 
scarcely foreseen, have given much trouble, and 
have seriously retarded the use of electric appliances 
in mines. 

One of the speakers at the meeting referred to 
above was a colliery engineer who had installed a 
good deal of electric machinery, and his contribu- 
tion to the discussion was very valuable, showing 
the point of view of those responsible for the 
working of the pits. He began by emphasising 
the absolute necessity of not allowing breakdowns 
of any kind. The hours during which winding 
takes place are so few that no cessation of the 
transport of coal from the face to the pithead can 
be allowed. The machinery must be kept going, 
no matter at what cost, and the appliances which 
will struggle along under difficulties, instead of 
breaking down, are the ones to use. Mr. Raven- 
shaw had condemned the Gramme armature because 
it will go on running with a burned-out coil, 
spreading the damage, and had advocated the 
drum armature, because if there is a short cir- 
cuit, it will blow the fuse and stop. His critic, 
however, who was thinking of the output of 
the mine, and not of the cost of the electrical 
machinery, took the opposite view. He asserted 
his preference for the roomy Gramme armature, 
and said that when it showed signs of heating, a 
mechanic was summoned from the surface by tele- 
phone, and he, with a pair of pliers, cut out the 
damaged coil, and connected the two adjoining 
ones, and then the machine ran all right until it 
could be properly attended to when work was 
over. 

Another illustration of the heroic way in which 
the colliery engineer acts when he finds his ma- 
chinery likely to stop was given in an account 
of the Parsons steam turbines employed to drive 
the generators. The bearings wore down and the 
blades on one or two of the turbine rings fouled the 
case, and, of course, the plant could not run. The 
bolts were removed and the upper half of the casing 
lifted, and then the offending blades were all 
knocked off with hammer and chisel. At the end 
of the week new rings were fitted, and, meantime, 
the stoppage was only for an hour or two. The 
audience fairly gasped when they heard of this 
radical method of meeting a difficulty, showing how 
great was the distance between their mental stand- 
point and that of the colliery engineer. With him 
the laying of the - idle represented the maximum 
loss possible, and nothing which could happen to 
the machinery mattered very much in comparison 
with that. If this had always been appreciated 
there would have been fewer electrical failures, for 


it means that everything which is to go below 
ground should be dealt with on the most liberal 








scale, especially in the qualities of material and 
workmanship. The conditions of heat and moisture, 
and the all-pervading coal dust, are most trying for 
electrical apparatus. Even under better circum- 
stances, insulating materials generally used leave 
a great deal to be desired; but, underground, 
most of them are distinctly unreliable, and only 
the very best are fit to be used. The three-phase 
system is being introduced in some collieries, and 
has much to recommend it. The absence of com- 
mutators and the low voltage in the rotors point 
out the motors as specially adapted for mines, 
where sparking may be dangerous, and where the 
men are generally not so careful of mechanical 
appliances as they should be. These motors have 
been tried on coal-cutting machines, and if they 
will stand this work, there should be nothing too 
difficult for them. Coal-cutting machines are con- 
stantly jamming, bringing the motor to a stand- 
still, and, of course, allowing the current to 
stream through it at an excessive rate. The 
work is done right at the working face, where 
gas may be met with it at any moment, and 
where coal dust fills the air. It is difficult to 
imagine more onerous conditiens in which to apply 
a motor, and the fact that very considerable success 
has been attained is evidence that electrical machi- 
nery can be rendered suitable for the working of 
coal pits, if the circumstances under which it will 
work are fully appreciated, and the designer bears 
in mind that the most expensive thing which can 
happen is a stoppage of the output of coal, even of 
a few hours. 





THE EXAMINATION OF SEA-GOING 
ENGINEERS. 

Tue Marine Department of the Board of Trade 
have issued new Regulations for the examination of 
sea-going engineers, and these have now come into 
force. Recent developments in machinery and the 
enormous responsibility which rests upon the engine- 
room staff of steamers, especially passenger-carry- 
ing ships, invest these new rules with great interest 
for the general public as well as for the profession. 
Some of the changes now made are of great import- 
ance. 

Several years ago, it will be remembered, the 
Institute of Marine Engineers appealed to the 
Board of Trade to alter the Regulations referring 
to the period of apprenticeship. They asked that, 
instead of a minimum of three years (six months of 
which could be spent in a drawing office), the mini- 
mum of five years should be insisted on; and in 
support of their action they called attention to the 
fact that five years was the minimum period of 
apprenticeship throughout the United Kingdom. 

he request seemed reasonable ; but the demand 
was resisted by a great number of influential ship- 
owners, and for a time there wasa deadlock. The 
attack was subsequently renewed—the defence was 
as strenuous asever. At last, and we believe in 
deference to a suggestion of the Board of Trade, a 
compromise was effected ; shipowners and engineers 
agreeing to accept an apprenticeship of four years, 
one of which may be spent in such departments as 
the boiler shop, pattern shop, drawing office, &c. 
It is also provided that time spent at a technical 
school recognised by the Board of Trade as suit- 
able, and possessing an engineering laboratory, may 
be accepted as equivalent to artisan service at the 
ratio of three years in the technical school to two in 
the artisan service. In calculating the four years 
of artisan service the apprenticeship should not 
begin at an earlier age than fifteen. This is the 
most important alteration in the regulations result- 
ing from the action of the Institute of Marine Engi- 
neers. But other changes have been made by the 
Board of Trade which are so important and far- 
reaching as to demand considerable examination. 

The law requires that, ‘‘ every British foreign- 
going ship, and every British home-trade passenger 
ship, when going to sea from any place in the 
United Kingdom, must be provided with officers 
duly certificated according to the following scale : 

‘* Tf the ship is a foreign-going steamship of 100 
nominal horse-power or upward, with at least two 
engineers, one of whom shall be a first-class, and the 
other, a first-class or a second-class engineer, duly 
certificated.” 

‘If a ship is a foreign-going steamship of less 
than 100 nominal horse-power, or a seagoing home- 
trade passenger steamship, with at least one engi- 
neer who is a first-class or second-class engineer 
duly certificated.” 








It will come as a shock of surprise, not unmixed 
with anxiety, to the thousands who travel on the 
ocean every year, that the law permits the largest 
we steamers afloat to be in each case manned 

y two engineers only: one holding a first-class 
certificate, the other a second-class certificate. 
This anxiety will, however, be relieved when it is 
explained that the superintending engineers of the 
various lines of steamers insist, with excellent judg- 
ment, that every steamship for which they are held 
responsible by shipowners shall be adequately 
staffed in the engine-room. Thanks to their efforts, 

ngers may travel at all periods of the year 
a one end of the earth to the other, with the 
same freedom from accident as when travelling in 
omnibuses and cabs in the streets of London. 
Nevertheless, the law is archaic, and should be 
altered. 

Thus, for instance, a twin-screw passenger 
steamer like the Ophir, now conveying H.R.H. the 
Duke of Cornwall to Australia and other Colonies, 
may carry as many as ten engineers, say, nine 
engineers beside the chief. The chief does not 
keep watch, but exercises a general supervision. 
He visits the engine-room day and night, and is 
ready at any moment to hurry below in the event 
of a temporary failure of the machinery, or for any 
other sufficient cause. In a sense he is responsible 
for all the watches, although he keeps none. Now, 
it is well known to our readers that in such vessels 
as the Ophir the engine-room staff is divided into 
three watches, and a complaint of many a chief en- 
gineer is that the vessel does not carry at least 
three certificated engineers besides himself, so that 
in each watch shall be found one engineer amenable 
to the law, and with a certificate to lose in the 
event of his carelessness or incompetence giving 
rise to a casualty below. 

We now pass on to the alterations in the new re- 
gulations initiated by the Board of Trade. In the 
old regulations an engineer serving in a home-trade 

— steamer of the smallest horse-power 
foshe ing as low as 30 nominal horse-power) 
could quality for a second-class, and subsequently 
for a first-class certificate, in the same ship ; 
whereas the chief engineer of a coasting cargo 
steamer, no matter how great her horse-power, 
could not obtain a day’s qualifying time for first- 
class in such service. The Board of Trade have 
altered this as follows: Service for second-class 
certificates must be in vessels of not less than 
66 nominal horse-power. This will still enable the 
engineers of small coasting vessels to obtain second- 
classcertificates. Service for first-class certificates 
must be in vessels of not less than 99 nominal 
horse-power, and no distinction is made between 
service performed in home trade passenger steamers, 
and in coasting steamers. 

By the old regulations it was impossible for a 
junior engineer, under the rank of fourth on the 
ship’s articles, to qualify for a second-class certifi- 
cate, and in vessels carrying from 12 to 22 engi- 
neers this was an intolerable hardship, and gave 
rise to great discontent amongst junior engineers, 
who, at last, rather than serve, say, from 18th to 
4th, through long weary years, during which time 
engineers in small foreign-going-tramp steamers 
obtained both classes of certificates, left such mag- 
nificent steamers as the Majestic, to serve, perhaps, 
in colliers, merely to obtain qualifying time. By 
the new regulations a junior engineer of a Majestic 
ora Campania can obtain qualifying time for second- 
class by keeping twelve months’ watch on the 
main engines or boilers. He may be borne on the 
ship’s articles as 18th, 16th, 12th, &.; it matters 
not what he is borne as, so long as he performs the 
necessary qualifying service. 

By the old regulations, qualifying time for a 
first-class certificate could not be obtained by an 
engineer of even a foreign-going steamer unless he 
was borne on the ship’s books as third engineer 
with one or several other engineers below him in 
rank, Here is a typical case which frequently 
caused heart-burning. A large cargo steamer 
trading between the United Kingdom and Brazil, 
carried four engineers. The third’s time was 
qualifying for first class. Circumstances com- 
pelled the owners to subsequently run the vessel 
with only three engineers. The fourth was dis- 
charged, the third’s time immediately became non- 
qualifying! By the new regulations qualifying 
time is obtained for a first-class certificate in any 
vessel of 99 nominal horse-power and upward by 
serving a suitable period as senior engineer of a 
watch, In the foreign trade this period is twelve 
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months, in the home trade itis, generally speaking, 
18 months, to compensate for time occupied in fre- 
quent visits to ports. 

We will not deal with other minor alterations 
which, like those already referred to, benefit ship- 
owners as well as engineers, by creating a feeling 
of content afloat and ashore. Enough has been 
said to show that the Marine Department of the 
Board of Trade, realising the difficulties under 
which engineers performed their duties, boldly, 
and of their own initiative, altered their regulations 
so as to suit every class afloat ; and for so doing 
we heartily commend them and hold them up as 
an example to other Departments of State neither 
so energetic nor original. The largeaddition which 
has been made to the ‘‘ elementary questions,” does 
not surprise us, having regard to the immense 
additions which have been made to the auxiliary 
machinery of large modern steamers. The old 
regulations failed to take notice of electric light 
machinery, refrigerating machinery, feed heaters, 
filters, evaporators, &c. All these are now included 
in the list of ‘‘Elementary Questions;” but in 
order to enable candidates to prepare themselves to 
pass a satisfactory examination, the Board of Trade, 
we are told, have issued instructions that no new 
question must be asked before the first day of next 
July. 





POLYPHASE ELECTRIC WORKING. 

Tue fourth and concluding Howard lecture on 
‘Polyphase Electric Working” was delivered by 
Mr. Eborall, at the rooms of the Society of Arts, 
Adelphi, on Friday last, May 17. 

In beginning his lecture, Mr. Eborall stated that 
he intended that evening to deal with the syn- 
chronous induction motor, a type in which the 
rotating part had no connection whatever with the 
supply mains. The stationary part, or the stator, 
of the motor induced currents in the rotating 
part or rotor, and the latter might be likened to 
the secondary of a transformer. The stator was 
built up of stampings, and was wound in a pre- 
cisely similar way to the armature of a drum-wound 
generator. There were generally three to six 
holes per pole per phase. Both holes and slots 
were used by different makers. With holes a 
smooth bore all round was obtained, and less 
magnetising power was required than with slots, 
but they were difficult to wind, and to reduce the 
magnetic leakage across the bridges, the latter had 
to be kept about as thin as paper, and it was 
therefore necessary that the bore of the stator 
should be machined after assembling. This was 
not necessary with slots, but half-closed slots were 
difficult to stamp, and, of course, slots required a 
greater magnetising current than was needed with 
holes. The rotor, as already stated, had no connec- 
tion whatever with the supply mains. It was built 
up of stampings, and the windings usually passed 
through holes and not slots. All the bara of the 
winding were short-circuited, a common plan used 
on small three-phase motors being to connect all 
the bars at their ends to two heavy copper rings, 
one on each face of the rotor. Sometimes these 
rings were connected to the bars by screws, and in 
other cases they were sweated in. Both systems 
gave trouble, and a better plan was to connect each 
bar to two radial strips, these strips at one face 
being all coupled up together, whilst at the other 
they were connected in batches to three slip rings, by 
means of which outside resistances could be intro- 
duced into the rotor circuits. If such resistances 
were not available, the starting currents in the 
stator would be very heavy, some two and a half or 
three times the normal full load current, and there 
would be much lag, thus tending to demagnetise 
the generators at the power house. Thus, in motors 
of over 5 horse-power it was, as stated, usual to 
introduce starting resistances by means of the slip- 
rings aforementioned. These could be cut out gra- 
dually as the motor. got up speed. This plan was 
somewhat analogous to the method of regulating a 
direct-current shunt-wound motor by introducing 
resistances into the armature circuit. The starting 
resistances used should be wound non-inductively, 
as there was then less demagnetising action, and 
the power factor at starting was better. 

In all alternate-current machinery it was of the 
utmost importance to reduce magnetic leakage to 
the minimum, and hence in polyphase induction 
motors it was the practice to keep the depth of 
windings thin by using as many holes or slots per 
pole per phase as possible, If, as was sometimes 





the case with generators, one hole per pole per 
phase were used, there would also be trouble from 
a sort of ‘‘ cogging action,” the rotor endeavouring 
torun synchronously with the revolving field. The 
overload capacity would then be small. The mag- 
netic leakage with drum windings was distinctly 
less than with ring windings, though these were 
adopted up to two years ago by certain makers. 
It was, however, found necessary, in order to keep 
the leakage down, to use a gun-metal framing for the 
stator. A small air gap was another requisite, if 
leakage was to be kept down. In practice it was about 
«hy of the rotor diameter. The fiux density in this 
gap was about 30,000 lines per square inch. In 
the stator teeth it was 60,000, and in the rotor 
teeth 80,000. The current density in the stator 
was 1100 to 1500 amperes per square inch, and 
the peripheral speed of the rotor about 6000 ft. per 
minute. The ampere wires per inch of periphery 
at full load numbered about 300 for a 5 horse- 
power motor, 450 for a 400 horse-power motor, 
and 600 for still larger motors. The number of 
poles was fixed by the number of revolutions per 
second, since 


pairs of poles x revolutions per second = frequency. 


The connections for an induction three-phase 
motor were always of the ‘‘star” type. A 
well-designed 5 horse-power motor would require 
about 1200 watts per horse-power, whilst for a 
150 horse-power motor some 860 watts would be 
needed. 

The small air gap needed with this class of motor 
made it necessary that the shaft and its pedestals 
should be very stiff mechanically, and this was 
difficult to secure in the case of motors designed for 
traction work. The efficiency of three-phase in- 
duction motors was a shade less than that of direct 
current motors, but the comparative weights of the 
two were about the same. A three-phase induc- 
tion motor was very closely analogous to a trans- 
former in which there was a considerable leakage 
flux; but whilst on a transformer the magne- 
tising current was constant, in an induction motor 
it altered with the load being highest at no load. 
Induction motors were very sensitive to changes 
of electromotive force in the supply mains, the 
torque varying with the square of the voltage. 
This was important when such motors were run 
off transformer circuits, since the makers of trans- 
formers generally reckoned the voltage on the as- 
sumption of a non-inductive load, but with an 
inductive load this drop might be quadrupled, and 
the motor, therefore, did not get the chance to 
work properly. 

Coming to transmission systems, three wires, and 
occasionally four, were used with the three-phase 
system, whilst with the two-phase system four wires 
were needed. The three-phase system had great 
advantages for long-transmission work. The cables 
were three-core, and not concentric cables, the 
latter being unsuitable, owing to the unsymmetrical 
disposition of the conductors and the unbalanced 
inductive effects resulting therefrom. Where four 
wires were used on a three-phase system, the 
fourth wire was connected to the common point of 
the cables, and served to take any balancing 
current. This plan was useful where current was 
distributed to numerous consumers for lighting, 
&c., but was not needed otherwise. 

Two-phase system seemed to be adopted in this 
country from the mistaken idea that it was easier 
to balance a circuit than with the three-phase 
system. This, however, was not the case, since if 
three-phase transformers were used and all current 
taken off one-phase, the lack of balance would not 
exceed 3 per cent. Probably the true reason for 
the use of the two-phase system was the Board 
of Trade regulations, as they would not admit of 
the three-phase distribution on the ordinary plan 
unless very expensive armour were used, or the 
cables laid in iron troughs. The difficulty might, 
perhaps, be got over by earthing the common 
point of the circuits and using thr3e-core cables 
with a sheathing connected to the common point. 
In overhead transmissions the insulators had to 
be carefully designed so as to avoid leakage, and to 
get rid of inductive effect the conductors should be 
‘crossed over” frequently. It was also good to 
use, say, six small conductors in place of three 
larger ones. In underground cables, next to the 
Board of Trade, capacity gave rise to the most 
trouble. Inthe matter of introducing lead, and 
thus compensating for inductive loads, capacity 
was beneficial, but if a fuse blew, the rise of voltage 





might burn upthe switchboard. This danger might, 
perhaps, be avoided by the use of lightning arresters 
of the Siemens and Halske type. 





THE FOREIGN TRADE OF JAPAN 
IN 1900. 

THe Board of Trade Journal publishes interest- 
ing statistics of the foreign trade of Japan in 1900 
as compared with 1899, based on the returns fur- 
nished by the Japanese Department of Finance, 
some of which will be of use to those of our readers 
who are engaged in trade with Japan, or who are 
watching the changes which are going on in the 
Far East. 

The total values of the imports into and exports 
from Japan (exclusive of Formosan trade) in 1900 
as compared with 1899 were as follow, the yen 
0 Ot been converted into sterling at the rate of 

Ss. : 





1899. 1900. 
£ £ 
Imports .. 22,846,009 29,125,000 
Exports .. 21,792 000 20,727,000 
Total trade .. 44,138,000 49,852,000 


The principal articles of import into Japan are 
raw cotton and cotton piece goods, iron and steel 
manufactures, including machinery and locomotives, 
sugar, woollen yarns and piece goods, kerosene 
oil, cereals and oil cake. We will confine our atten- 
tion to those items which are of special interest to 
British manufacturers. The following Table shows 
the values of the principal articles imported in 1899 
and 1900: 


Articles. 1899. 1900. 
Cotton, raw and manufactured: Yen Yen 
Cotton, raw 6 ay 62,211,000 . 59,472,000 
° yarns .. ° 963, 7,043,000 
»»  Piece-goods .. 9,047,000 18,323,000 
Metals and manufactures thereof : 
Iron and steel and manvfac- 
tures (except machinery). . 14,080,000 27,788,000 
Engines (except locomotives) 
and machinery i in 5,219,000 8,302,000 
Locomotives snd other rail- 
way rolling stock .. “& 2,650,900 2,426,000 
Lead, pig, ingot, and slab .. 412 000 927,100 
Zinc, sheet - oe %3 909,000 883,000 
Sugar oe > 17,616,000 26,607,000 
Wool and woollen manufactures : 
Wool, raw ‘ ea ie 4,324,000 3,920,000 
Woollen yarns.. as 593,000 1,799,000 
1» _ piece-goods .. 9,072,000 17,756,000 


With regard to the countries of origin of the 
principal articles of import, the United States of 
America supply nearly one-half of the total value 
of raw cotton imported. In 1900 out of a total 
value of 59,472,000 yen, 27,010,000 yen worth 
was imported from the United States, 17,864,000 
yen from British India, 12,448,000 yen from China, 
and 1,467,000 yen from Egypt. Small quantities 
were also brought from French India, Siam, Dutch 
Indies, Mexico, and Korea. Cotton yarns and 
mr goods came almost entirely from the United 

ingdom. Out of a total value of cotton yarns 
imported in 1900 of 7,020,000 yen, only 23,000 yen 
worth came from other countries, and out of a 
total importation of shirtings and cotton prints of 
9,709,000 yen only 157,000 yen worth came from 
other countries. 

With regard to wool and woollen goods, raw 
wool comes chiefly from Germany, Belgium, and 
Australia, mousseline de laine from France, Ger- 
many, and Switzerland. Italian cloths almost 
entirely from the United Kingdom, flannels almost 
wholly from Germany, and woollen cloths from the 
United Kingdom and Germany. 

Turning now to the imports of metals and metal 
manufactures, it appears that the principal com- 
— of the United Kingdom are the United 

tates of America, Belgium, and Germany. In 
some cases, such as locomotives, the United King- 
dom more than holds her own, whilst in others, 
such as rails, iron nails, and bar and rod iron, the 
competition of the United States and Belgium is 
severely felt. This is shown clearly in the follow- 
ing Table : 

Imports of Iron and Steel Manufactures into Japan. 

1899, _ 


Machinery and Engines : Yen. 


From United Kingdom i 2,934,000 4,095,000 

» United Statesof America 1,132,000 2,645,000 

» Germany.. “a ee 1,061,000 1,634,000 

»» Other countries.. 530,000 695,000 
Total .. 5,857,000 8,969,000 

Locomotive Engines, dc. : 

From United Kingdom .. 1,552,009 1,819 000 

» United States of America 941,000 480,000 

» Other couotries.. .. 157,000 127,000 
Total .. 2,650,000 2,426,000 
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1899. 1900. 
Iron, Bar and Rod: Yen. Yen. 
From Belgium .. = 1,565,000 2,499,000 
,, United Kingdom 781,000 1,854,000 
», Germany.. ab 196,000 758,000 
», Other countries.. 62,000 132,000 
Total .. es ee 2,604,000 5,248,000 
Rails: 
“From UnitedStatesof America 230,000 _—3,161, 000 
» United Kingdom a, 172,000 906,000 
» Germany .. 3,000 562,000 
» Belgium .. a a 24,000 124,000 
», Other countries .. ix 6,000 -- 
Total .. ee ss 435,000 4,753,000 
Iron Nails: 
From United Statesof America 1,498,000 1,423,000 
» Germany .. £2 Sy 657,000 624,000 
», United Kingdom 61,000 121,000 
», other countries .. 7,000 13,000 
Total .. 2,223,000 2,181,000 
Iron ant Steel, other : 
From United Kingdom Ja 4,814,000 7,572,000 
1 Te en ws 673,000 1,081,000 
» Germany.. so 204, 591,000 
other countries .. 376,000 345,000 
Total 6,067,000 9,589,000 


The imports of — into Japan are principally 
from Germany, the United Kingdom, and Austria. 
Leather, sole, and other comes largely from the 
UnitedStates. Of the 26,607,000 yen worth of sugar 
imported in 1900, 10,241,000 yen worth came from 
Hong Kong, 3,419,000 yen from Germany, and the 
remainder from Austria, China, Dutch Indies, 
Philippine Islands, and other countries. Rice is 
chiefly imported from Korea and Saigon, and 
beans, peas, and pulse come from China and 
Korea. Kerosene oil is chiefly of American origin, 
the imports from the United States in 1900 having 
been valued at 10,775,000 yen, out of a total value 
of 14,163,000 yen. 

The principal articles exported from Japan are 
silk, raw and manufactured, coal, cotton yarn, 
and piece-goods, copper, tea, and matches. The 
latter have had a most remarkable development, 
the value of those exported in 1900 being 5,761,000 
yen, and the Japanese have almost a monopoly of 
this branch of trade in the Far East, supplying, as 
they do, not only their own wants, but also doing 
a good trade with China and other Eastern countries. 
It is only about a quarter of a century since the 
manufacture of matches, in foreign style, was 
introduced into Japan, and the present extent of 
the trade is a wonderful illustration of the readiness 
with which the Japanese take to the applications of 
science to manufactures, especially to those in which 
the manual labour is light. Tea and silk are the two 
chief exports from Japan, and for both of these the 
United States of America offer the chief markets, 
although for silk France and Italy take a good share. 
We are, however, not specially interested in these 
departments. Cotton yarns go almost entirely to 
China, Korea, and Hong Kong, and in some of 
these markets Japanese competition with British 
goods is beginning to be felt. Out of a total 
value of 20,589,000 yen exported in 1900, 14,680,000 
yen worth went to China, 2,121,000 yen to Korea, 
and 3,544,000 to Hong Kong. Cotton tissues are 
exported to the same countries, Korea in 1900 
taking these articles to the value of 3,616,000 yen 
out of a total value exported of 5,274,000 yen, 
figures which explain the importance which the 
Japanese attach to Korea as a field for the develop- 
ment of foreign trade. 








Ports. Imports. Exports. (Total Trade. 

Rot yen | yen yen 
Kobe... .. 137,484,000! 69,707,000 | 207,191,000 
fokohama .. «+, 109,776,000 | 96,125,000 | 205,901,000 
Nagasaki 15,427,000 | 6,939,000 | 22,366,000 
Osaka. 9,741,000 | 9,627,000 19,368,000 
Shimonoseki.. 4,970,000 | 6,592,000 | 11,662,000 
mi a 3,446,000 | 5,699,000 | 9,145,000 
Hakodate .. 3,009,000 | 2,128,000} 5,187,000 
uchinotsu .. os 614,000 | 4,105,000 4,719,000 
Otner ports .. ae 795,000 | 3,508,000 6,303,000 
Total { ¥en 287,262,000 | 204,430,000 | 491,692,000 
“"U £) 29,126,000 | 20,727,000 | 49,853,000 


| 


"With regard to coal and copper, the a rts 
= and 1900 were distributed as follows : ia 
‘oal : 








To Hong Kong .. 4,019,000 4,772,000 
» China .. Se 5,407,000 4,361,000 
»» British India.. 1,687,000 3,145,000 
» Other countries 7 2,000 1,426,000 

Total ap 11,785,000 13,704,000 

Copper, Coarse and Rejined : 

To Hong Kong .. és 7,945,000 9,687,000 
» Germany me 1,190,000 1,357,000 
» United Kingdom .. 1,323,000 75,000 
» Other countries ‘ 907,000 





Total .. 








With reference to trade by ports in the. Japanese 
Empire, the Table in the preceding column shows 
the value of the imports into and exports from the 
principal ports in the year 1900. 





NOTES. 
Tue First Steam Turpine-DriveN MERCHANT 
STEAMER. 

Parsons’ steam turbine has long been recognised 
as an economical means of driving electric generat- 
ing machines, and it has proved most satisfactory 
in the working of the propellers of torpedo-boat 
destroyers, adding greatly to their speed; but 
merchant shipowners have, as is usual, looked 
to others to embark on the initiation of the 
system for driving ordinary steamers. Under 
these circumstances, Messrs. Denny, of Dum- 
barton, who have ever been to the front in 
scientific shipbuilding work, joined with the Parsons 
Company, securing at the same time the co-opera- 
tion of Captain John Williamson, long associated 
with the Clyde tourist traffic, and these three found 
the capital for the construction of the first steam 
turbine-driven merchant steamer, which has just 
been launched from Messrs. Denny’s yard. It is 
scarcely necessary to say that its performances 
will be watched with keen interest. Messrs. 
Denny have wisely adopted a form and size of 
hull so as to get comparative results between two 
steamers, whose only difference is that one is 
paddle-driven, the other has propellers operated 
by turbines. The paddle steamer is the Duchess 
of Hamilton, one of the most successful of the Clyde 
estuary steamers, and she steams 18 knots: the 
new ship named the King Alfred is to get 20 knots 
by reason partly of the less weight of machinery. 
The vessel is 250 ft. long between perpendiculars, 
30 ft. breadth moulded, and the depth to pro- 
menade deck is 17 ft. 9 in. She has three 
decks—lower, main, and promenade, the latter 
extending right fore Pe aft. Aft there is 
a main saloon, with retiring rooms and tea-room 
on the main deck, and a dining-saloon for ninety 
passengers on the lower deck, while forward there 
is corresponding accommodation for the second- 
class passengers. A double-ended cylindrical boiler 
has been adopted for steam generation, and owing 
to the limited depth of the ship a separate uptake 
and funnel has been provided for each end ; and 
between the funnels on the promenade deck 
is a ticket office, the roof of which is ex- 
tended to both sides forming a shelter and boat 
deck, while the navigating bridge is forward 
of the fore funnel. There are three steam tur- 
bines and three shafts, the high-pressure turbine 
driving the central shaft and the two low-pressure 
turbines those on either side. The centre shaft 
has one propeller, and the two side shafts two pro- 
pellers each, so that there are five propellers in all. 
We hope to illustrate and fully describe this in- 
teresting vessel later, and need only add that she 
will have a Board of Trade certificate to carry 
2000 passengers. It is to be hoped that when she 
is completed, probably by the end of next month, 
the success achieved will be commensurate with 
the enterprise of the promoters. 


Tue Gun Power or CRUISERS. 


In connection with the launch of the first-class 
armoured cruiser Kuryalus from the Naval Con- 
struction Works of Messrs. Vickers, Sons, and 
Maxim, Limited, at Barrow-in-Furness, on Mon- 
day last, the question was raised as to the gun 
power of cruisers generally, a subject which is of 
primary importance, in view especially of the effec- 
tive equipment of Russian and French commerce 
destroyers, in which, as a rule, gun power has more 
attention than protection. The Euryalus and her 


-| sister-ships mark an important advance, as compared 


with the vessels of the Diadem class, because they 
are not only faster and have an armoured belt in 
addition to a protective deck, but they are fitted with 
the latest 9.2-in. guns, one each at bow and stern, 
in addition to twelve 6-in. quick - firers divided 
along the broadside, including four available for 
firing ahead in line with the keel and four for 
firing astern. The Vickers mounting of the 
9.2-in. guns is also a special feature, and while 
hydraulic appliances have been fitted, the whole 
mechanism is so balanced that it can be easily 
rotated by manual labour, although it weighs 120 
tons, so that in the event of the fracture of 
the hydraulic piping, or of any of the mechanical 
gear being disabled, the guns can still be rotated 





eT 
and elevated easily. Thus, in the convenience of 
arrangement and in ballistics, a great improvement 
has been made upon the Diadem, which had 
two 6-in. guns placed side by side forward and 
aft, where the one 9.2-in weapon is now in- 
stalled. The time has come when a change has 
to be made in the direction of increasing 
the range and power of the cruiser’s guns. The 
9.2-in. weapon of the Vickers’ type, fitted to the 
Hogue and Euryalus, has a total muzzle energy of 
19,209 ft.-tons, while the 6-in. guns have a muzzle 
energy of 5340 ft.-tons ; the British service weapons 
fitted to the earlier ships had only a energy of 335 
tons. Thus, as compared with the 6-in. weapons of 
the Diadem, the one 9.2-in. gun has an energy six 
times greater, and although there were two 6 in. 
where now there is only one 9.2 in., there is great 
advantage in being able to strike such a blow as is 
possible with the larger gun. It is just in this direc- 
tion that advance is likely to be made, because a 
ship likely to bring into action a few very long-range 
guns may do very considerable damage to a com- 
merce-destroyer eager to escape with her superior 
speed from a slower enemy ; and thus the time 
has come when the 7.5-in. gun must be adopted-in 
addition to the 9.2-in. in large ships, and as a sub- 
stitute for 6-in. guns in smaller ships for use in 
bow and stern-chasers. This 7.5-in. gun, which 
has been supplied by the Vickers Company, »and 
has passed through successful trials in the service, 
has a muzzle energy of 11,825 foot-tons, as com- 
pared with the 5340 foot-tons of their 6-in. 
guns, so that with four for bow and stern use, 
as well as for firing on the brosdside, even 
a moderate-sized cruiser would ‘be able to do 
first-class execution against a heavily-armed ship, 
because of the long range of these 7$-in. guns. As 
to the rapidity of fire, the smaller gun discharges 
eight rounds per minute, and the er weapon 
six rounds per minute, so that from all points of 
view the 7.5-in. gun is well worth the slight addi- 
tion to weight which its installation would involve. 


THe Monoram Rattway. 


Engineers have noticed with great satisfaction 
that, during the present Session, Parliament has 
displayed a less exaggerated for the privi- 
leges of municipalities than has been customary for 
the past few years. Several electric schemes, and 
the Mond Gas Bill, have met with a favourable 
reception, in spite of the strenuous opposition of 
local councils; and it has been evident that, at 
last, our legislators have b to see that our 
industries are sufficiently handicapped in their race 
with foreign competition, without being fettered by 
unnecessary restrictions. Nevertheless, it came 
as a surprise last Friday afternoon (the 17th 
inst.), to learn that the preamble of the Behr 
Monorail Railway had been passed by «a Com- 
mittee of the House of Lords. The project, 
as most of our readers know, is to connect 
Manchester and Liverpool by a so-called mono- 
rail electric railway. It is proposed to run 
single carriages at ten minutes intervals, at a speed 
of 110 miles an hour, the distance being covered in 
20 minutes. Now, already there are three main 
lines between Manchester and Liverpool, owned 
respectively by the London and North-Western 
Railway Company, the Lancashire and Yorkshire 
Railway Company, and the Cheshire Lines Com- 
mittee, and every hour there are three expresses 
each way, doing the journey of 35 miles in 45 mi- 
nutes. We believe that the combined service is the 
finest in the world, and that nowhere else can be 
found two cities at such a distance apart between 
which there are such ample and satisfactory 
railway facilities. At each hour during the day 
two expresses start from each end, and at each 
half-hour there is one express for each erid, so that 
the traveller has never more than 30 minutes to 
wait. Hitherto, it has been the policy of Parlia- 
ment to discourage excessive competition when a 
really satisfactory service already existed, and, 
therefore, this approval of a fourth road between 
two neighbouring towns marks a distinct departure. 
It is one that will be received with doubtful appro- 
bation in engineering circles. The first impulse 
will be to welcome what looks like free trade in 
enterprise, and to rejoice that an opportunity is 
given for trying a full-sized experiment. But re- 
flection will show that it is not to the advantage of 
engineers, or of any one else, to have great under- 
takings, which serve the public far better than 
they serve their shareholders, unnecessarily harried. 
It is difficult enough now to raise money for rail- 
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way extensions, and if the new precedent is to be 
followed, it will become impossible, and then 
every one will be worse off. That is, of course, 
assuming the monorail railway proves successful, 
and does what is promised for it. If it is less than 
a success, either mechanically or financially, then 
a blow will be struck at the new industry of 
electric railroad building, which is now so full of 
promise, and we, who are already so backward in 
this respect, chall be put permanently in the rear. 
The promoters admit that to pay 5 per cent. they 
will have to carry nearly double the passengers 
now carried by the three railways conjointly; so 
it is evident that they must experience a lean 
time at first, for their competitors will not give 
in without a struggle. As long as they have 
hundreds of miles of lines in other districts, 
they can contemplate a rate war with a fair amount 
of equanimity. Of the mechanical aspect of the 
‘¢ monorail” we shall speak on another occasion. It 
is really a five-rail line; the rails being carried two 
on each side of an A frame, and one on the top, 
the carriage straddling the whole like panniers on 
an ass. The merit claimed for it, beyond other 
electric railways, is that the trains can run safely 
round moderate curves (30-chains radius) at the 
proposed speed. As far as we can gather from the 
evidence of the promoters, that is the chief point in 
which it is claimed that it excels surface lines ; but 
this gain is bought at the expense of serious disad- 
vantages, as will be seen when we deal with the 
matter at greater length. 





SUBMARINE TELEGRAPH ENTERPRISE. 

Tue Eastern Extension, Australasia, and China 
Telegraph Company, Limited, realised a substantially 
increased profit in the second half of last year, as 
compared with the corresponding period of 1899. 
The gross receipts of the half-year were 360,889/., as 
compared with 339,450/., while the working expenses 
(including 23,587/. paid out for the maintenance of 
cables) amounted to 104,640/., against 116,935/. It 
will be seen that the receipts expanded while the out- 
goings were reduced, the general outcome of the half- 
year’s business being a profit of 256,249/. After making 
deductions for income tax, interest on debenture 
stock, &c., and adding 16,833/. brought forward from 
the previous half-year, there was an available balance 
of 258,8627. Out of this balance dividends were paid 
to the extent of 7 per cent. per annum for the half- 
year, while 141,482/, was transferred to the general 
reserve. This fund was further credited with 
150,000/. for premiums received on new shares, 
while it was debited with 125,137/. expended upon 
a new Cape and Australian cable. During the 
second half of last year the company, in conjunc- 
tion with the Great Northern Telegraph Company, 
constructed land lines between Taku, Tientsin, and 
Pekin in connection with the uternational cables 
recently established by them to the north of Shanghai. 
These bed lines were opened to the public without 
any additional charge being made on telegrams ex- 
changed between Europe and China. As from 
January 1 this year, the charge for telegrams ex- 
changed with South Australia, Western Australia, 
and Tasmania has been reduced to 3s. 6d. per word. 
The reduction was extended a month later to tele- 
grams exchanged with New South Wales. The 
Anglia steamer, with the first section of the Cape and 
Australian cable, viz., that between Durban and the 
Mauritius, has left for Natal. A contract has been 
entered into with the Dutch Indian Government for 
supplying and laying a cable between Java and 
Borneo for the account of that Government. The 
cable is now being manufactured, and it is expected 
that it will be laid during the current half-year. The 
expenses attending the maintenance of the company’s 
cables for the second half of last year were 23,587/. 
This total may be analysed as follows: Expenses of 
Sherard Osborn, steamer, 2659/.; expenses of Re- 
corder, steamer, 7513/.; cable expended on repairs 
and sundry expenses of stations, after deducting 
value of picked up cable, 2777/.; insurance of cable in 
maintenance ships and at stations, 2002/.; expenses of 
cable dépot at Tinpeneest $747l.; agreed charge for 
call of Great Northern Telegraph Company’s steamer 
Store Nordiske, and charter for repair of cables in 
the China seas, 1660/.; and depreciation of cable 
stores, 3228/. One great element of strength in the 
Eastern Extension, Australasia, and China ‘Telegraph 
Company is the magnitude of its reserve funde. There 
are no fewer than six of these funds—viz., the general 
reserve fund, the maintenance ships reserve fund, the 
insurance for maintenance ships and cables fund, the 
fire insurances — &c., fund, the depreciation 
of buildings and cable dépét fund, and the removal of 
head offices fund. These funds, taken altogether, 
amounted at the close of last year to 1,618,0282. Of 
this amount 1,045,915/. was represented by investments 





specially made on account of reserve funds, while the 
Sangeny had also 776,000/. on loan at interest, and 
on deposit at the close of 1900. It may be objected 
by some flippant observers that the directors of the 
Eastern Extension, Australasia, and China Telegraph 
Company have something of a mania for reserve funds; 
but however this may *y there is no doubt that the 
reserve funds have been attended with two highly 
important advantages. In the first place, they have 
given general stability to the undertaking ; and in the 
second place, they have enabled numerous extensions 
and duplications to be carried out without any further 
capital having been raised. For instance, a first sec- 
tion of the company’s new Cape and Australian cable 
has been paid for out of the general reserve fund ; 
while the fund has at the same time actually increased 
from 1,065,772/. to 1,248 396/. 

The Western Telegraph Company, Limited, is a 
much smaller undertaking than the Eastern Exten- 
sion, Australasia, and China Telegraph Company ; 
but it is managed upon much the same safe and 

rudent lines. The revenue of the Western Telegraph 

ompany in the second half of Jast year was 264,717/., 
while the working expenses did not exceed 84,140/. 
After providing for debenture interest and sinking 
fund, as well as for income tax, there remained a balance 
of 163,925/., increased to 172,496/. by 8571/. brought 
forward from the previous half-year. This substantial 
balance of 172,496/. admitted of the payment of two 
quarterly dividends, amounting between them to 3 per 
cent. per annum, the transfer of 100,000/. to the 
general reserve fund, and another transfer of 2000/. to 
the maintenance of ships reserve fund, leaving 76891. 
to be carried to the credit of the current half-year. 
The revenue collected in the second half of 1900 in- 
cluded 11,8887. for dividends on the company’s invest- 
ments in other telegraph undertakings. An additional 
cable has been laid by the company between Rio de 
Janeiro and Monte Video. ‘The company’s cable 
st Nor: n has recently returned to her station 
in Brazil, after undergoing considerable alterations and 
repairs. The repair of the company’s cables involved 
an outla ory, the past half-year of 24,668/., made 
up as follows: Cable steamer, Norseman, 2665/.; store 
ship, Norna, 714/ ; cable steamer, Buccaneer, char- 
tered to relieve Norseman, 10,670/.; other chartered 
steamers, &c., 5859/.; cable used and expenses in con- 
nection with the same, 4760/. The company holds 
shares in other telegraph companies to the amount of 
331,291/., and the revenue acquired from these in- 
vestments during the past six months was 11,888. 
The reserve formed by the company stood, at the close 
of last year, at 708,297/., of which 706,297/. was repre- 
sented by the general reserve fund. This fund was 
charged during the past half-year with 260,421/. for 
further cost of new cables, and 9075/. for the cost 
of instruments, &c., for duplex working. As a 
result ofthese heavy charges the fund was reduced 
from 865,078/. at the commencement of the half- 
to 706,296/. at its close. The advantages which 

ave accrued to the Eastern Extension, Australasia, 
and China Telegraph Company from its substantial 
reserve fund policy are observable, although upon a 
smaller scale, in the case of the Western Telegraph 
Company. 











NOTES FROM JAPAN. 
(From Our Own CoRRESPONDENT.) 
Tokyo, April 11, 1901. 
THE position since I last wrote has not changed 
very much. We have had a war scare, as it was 
enerally felt that there might be war with Russia ; 
ut the tension has been removed, so far as the general 
public is concerned. 

Scarcity of money is still the cry. It was reported 
the other day that the Government would borrow 
from the Bank of Japan for a short period at 8 per 
cent., and repay the loan with the income collected 
through the increased taxation; but this seems to 
have fallen through, and instead the Government is 
curtailing the amount to be spent this year on public 
works by some milliors of yen. One immediate cause 
of this reduction is that the tender which was adver- 
tised to be opened on the 16th inst. for 14,000 tons of 
rails has been cancelled, and the Formosan Railway 
Department, which is asking for tenders for bridge 
material and tools to be delivered in October of this 
year has put on the date of delivery until April of 
next year, £0 as to allow of payment to be made with 
next year’s appropriations, 


Prices for metals still remain very low at this end, | Scotland 


and there is no likelihood of any improvement until 
some more of the present stock is worked off. Wire 
nails are selling at about 23. a keg less than they could 
be imported for. Outside of the Russian question 
there is a little ripple in the Cabinet. Viscount 
Watanabe, the Minister of Finance, does not seem to 
enjoy the full confidence of his countrymen, and now 
at this juncture, when a committee is to be formed to 
consider the financial outlook of the country gene- 
rally, the members of the Cabinet wish Count Inoye 
to be made the president or chairman of this com- 


mittee, but the Count does not wish to accept the posi- 
tion, as he does not care to tread upon Viscount’s 
Watanabe’s toes. One Very hopeful point about Japa- 
nese finance is that the people and the Government 
do not hesitate through false ings to stop all expendi- 
ture on large industrial or public undertakings at the 
first sign of tightness in the money market. 

Two or three of the municipalities of the principal 
cities in Japan have lately tried to get morey at 7 per 
cent. for water and harbour works, but without 
success. The Osaka Shoren Kaisha Steamship Com- 
pany and the Hankaku Railway have both invited 
the local foreigner through the local foreign press to 
subscribe to their loans at 9 and 10 per cent. respec- 
tively, but I am afraid with little success, as the local 
foreigner is not burdened. to any great extent with 
surplus loose cash at present. The Germans seem to be 
ousting British steamers out of the Japan traffic, 
especially for passengers. They run first-class mail 
boats through from Yokohama to Southampton twice 
a month, and seem to get the cream of the traffic 
which goes hence through the canal. In fact, their 
only serious competitors are the French. The P. and 
O. have nothing but their intermediate steamers run- 
ning from Japan now. These, as you know, are cargo 
steamers with a limited amount of passenger traffic. 
One thing which strikes an outsider is that the mis- 
sionary body will go by the German mail second class 
now. The fare second class by German mail Yoko- 
hama to London is 44/., less 15 per cent. for mission- 
aries, The number of British and American mission- 
aries travelling by the German boats, in even one year, 
must be a very large one. 

Even as regards cargo, the last few years has seen 
quite an increase in the number of regular German 
liners, while the British are still well represented by 
the Mutual and Holt’s boats; the old lines, like the 
Shire and Glen, seem to have given up the fight. 
Before long the Germans will be running their boats 
to the States across the Pacific, and the present 
British and American Trans-Pacific lines will have to 
look to their laurels, as the German boats are sure to 
be large fast modern ones. The Empress boats, 
though now about ten years old, still ho'd their good 
name, but they, too, must soon get behind the age. 

In the matter of large sailing ships, the oil brought 
out from America used to come out either in British 
or American bottoms ; now one never sees the latter 
flag on a sailer, The B.itisher seems to have dis- 
appeared, too, as when a four-master is seen out here 
now, she is nearly sure to show the German flag. 
Against the 44/. second class of the German Mail, the 
P. and O. intermediate fare is 50/., but then, no dis- 
count i3 allowed to missionaries, and the time taken 
is much longer on the voyage. Personally, if for 
no other reason, I would sooner not travel by a 
German boat, as I do not care for the food or service. 

The fare by the Japanese Line to London is the 
same as the P. and O, intermediate. I do not know 
if a discount is allowed to missionaries. The boats 
are always full. 





CaTALOGUES.—Messrs. Dorman and Smith, of the 
Ordsal Works, Salford, have sent us a copy of their new 
illustrated catalogue of electrical apparatus. The items 
listed include switchboards of all sizes up to the largest 
ceiling roges and lamp pendants and holders of all types. 
—The catalogue of electric light supplies issued by 
Messrs. Davies, Kent, and Stewart, of 17, Berners-street, 
London, W., contains illustrations of a large variety of 
ceiling roses, cut-outs, holders, bells, and electrical fittings 
ae Og ey Drake and Graham, of 66, Victoria- 
street, S.W., have sent"us a copy of a capitally got up 
catalogue of electric supplies of every description. Easy 
reference to an parti class of s is facilitated by 
a well renter ‘* thumb ” index, which enables the cata- 
logue to be instantly opened at any section desired. 
—Under the title of Sol “Shop Talk,” Messrs. Hill, 
pce and Co., of 156, Oliver-street, Boston, are issuing 
monthly a catalogue of machine tools, with which is com- 
bined certain notes on shop dodges and answers to queries. 
We note that at their Chi premises the firm have a 
model shop, in which not only are s tools shown at 
work, but clients can, if they wish, bring special work to 
be executed here, for which they have no facilities at their 
own premises.—The British Thomson- Houston Company, 
Limited, of 83, Cannon-street, E.C., have added to their 
reneral catalogue a section polating to alternate-current 

‘an motors.—Mr. Charles D. Phillips, of the Emlyn 
Works, Newport, (Mon.), has sent us a copy of bis cata- 
logue relating to the “‘ Emlyn” specialities, which include 
mortar mills for either steam or hand power circular saw- 
benches and cranes.—Mr. John Cochrane, of Barrhead, 
, has published a new catalogue of steam- 
hammers, ranging in size from 1} cwt. up to the heaviest 
description. The ca’ e is prefaced by a general 
description of the details of the hammers supplied b: 
firm.—Measrs. Easton and Co., Limited, of Broad Sanc- 
tuary-chambers, London, 8.W., have issued a pamphlet 
describing the Schmidt system of utilising ~ porrmenan 
steam, which, they point out, is applicable to all ordinary 
engines, and not only to the midt patent engine. 
Messrs. Easton and Co., Limited, are successors to Messrs. 


Easton, Anderson, and Goolden, Limited, and hold the 
sole licence for the Schmidt system, as applied. to sta- 





tionary engines, for the British Empire. s 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 15. 

Last week’s wild flurry in stocks, due to the struggle 
of two powerful railway cliques for control of the 
Northern Pacific Railroad, has wrought a wonderful 
change for the better in arresting the irrational specu- 
lative tendency that had taken possession of the 
market, and in checking a mere speculative demand. 
The iron and steel markets are comparatively quiet, 
and it is probable they will remain so for some 
weeks, A further revival of demand is anticipated by 
early summer, especially should a slightly lower 
range of prices prevail. The only evidence of a de- 
cline isin Alabama pig. There is no sign of decline as 
yet in basic, or Bessemer, or forge, a fact due to the 
very greatly oversold conditions of the market and to the 
apparently demonstrated fact that the present produc- 
tion is barely equal to requirements. The situation in 
finished material will probably continue very strong, as 
no mills are ina ge to accept business for early 
delivery. The labour question promises to be peace- 
ably adjusted on the basis of an advance, and produc- 
tion will probably be continued throughout the summer 
at maximum limits. Mr. Charles M. Schwab, Presi- 
dent of the United States Steel Corporation, in his 
testimony on Saturday before the Industrial Commis- 
sion, said that corporation owns 78.80 per cent. of the 
known ores of the United States, and a like per cent. 
of the finished products. He admits mill products are, 
and will be, sold abroad at less than at home, in order 
to secure constant operation of mills. The window- 
glass works of the United States are now organised 
into the Federation of Glass Companies of America, 
contro!ling 90 per cent. of the output of the co-operative 
glass works of the country, as well as 25 per cent. of the 
total window-glass output. This action was forced by 
the American Window Glass Company. A new pipe 
millis to be built at Pittsburg and a mill to make 
nuts, bolts, and rivets, at Columbus, Ohio. The great 
locomotive combination is gradually taking shape, 
and it is asserted to-day the Baldwin Locomotive 
Works, which turns out half as many as all the other 
works combined, may yet be included. Two railroad 
bridges of great cost are talked of in railroad circles ; 
one to cross the Hudson River into New York City, 
theother to cross the Missouri River at Kansas City. 
Bridge work for railroad promises to continue for 
another year. Mill capacity is sold up to next autumn, 
anda large works for the production of bridge material 
may soon be one of the added industries at Pittsburg. 
Prices of material are very firm, but buyers believe 
that the wiser policy now is, especially in view of last 
week’s experience, to buy as little as possible for the 
present. 





SILICON IN PIG IRON. 


The Economical Significance of High Silicon in Pig Iron 
for the Acid Steel Processes.” 


By Axe. Sautin, Millom, Cumberland. 


WE read and hear continually in this year 1901 about 
American competition and its dangers to the British 
iron industry. The English papers bewail the superior 
natural resources of the United States, the lack of 
technical education at home, the tyranny of the labour 
unions, aud a number of other disqualifications under 
which the British industry is suffering, or supposed to 
suffer. Having spent the best part of my active life as 
an iron and steel works engineer in the United States 
during the period of revolutionary growth of the iron 
industry in that country, and the balance in England and 
on the Continent, I feel prompted to call attention to a 
prevailing local requirement, which is doing much to 
hamper p in a certain branch of the British iron 
industry. Irefer to thé demand of high silicon in pig 
iron for the acid steel processes. 

Being connected with one of the larger, if not the 
largest, independent producers of hematite iron, or— 
as the Americans would describe them—‘‘ merchant 
furnaces,” I have investigated our sales books for the 
last two years, and find that the majority of our 
customers, many of them Siemens open-héarth steel- 
makers, specify over 2 per cent. of silicon in the iron 
they buy from us, while a few insist on not less than 
25 per cent. 

Iron of this composition is never intentionally pro- 
duced for the American steel works, and the large and 
effective American furnaces, about which we read and 
hear so much, could not economically produce it, if it 
were wanted. Just as little could some of the old- 
fashioned British furnaces, with their weak blast and 
small hearth, running on silicious mixtures of native or 
Spanish hematites, produce the iron which our American 
competitors are so successfully turning into ste2l. 

t would be interesting to learn the reason for this 
preferenca for high silicon pig iron amongst many of those 
steelmakers who procure their iron by purchase in the 
open market. I have now before me letters from some 

ms, who state that their quality suffers if the silicon in 
the iron is lowered. Others, with whom I have discussed 
the matter, assure me that oe have no objection to iron 
lower in silicon; but when the next order from these 
same firms reaches us, it still contains the limitation— 

silicon from 2 25 to 2 75 per cent.” 
_Many old-fashioned furnaces make iron as required 


* Paper read before the Iron and Steel Institute. 





without effort, and would, in fact, find it difficult to 
reduce the silicon without at the same time running up 
the sulphur. Therefore, the steelmakers have per as 
never fully realised what the ‘‘ 2.5 silicon” signifies to the 
blast-furnace operator, or how their demand is crippling 
progress in ironmaking on American lines. 

Experience teaches us that iron will be higher in 
silicon : 

1. As the fuel is increased. 

2. As the size of the hearth is reduced. : 

3. As silicious ores are employed—that is, ores which 
require large additions of basic flux. 

These same conditions also contribute effectively to 
retard the working, and reduce the output of the blast- 
furnace. 

A year ago, it was decided by the directors of the 
company with which I am identified to construct a new 
blast-furnace on the north-west coast. I was fairly 
familiar with the art as practised in America; but the 
—— which had to be settled was, how far were 

merican conditions applicable on the north-west coast 
of England? It was found that the materials which we 
had to employ were better than those used in a great 
number of the American furnaces. The ores were lumpy 
and generally fairly dry ; they contained sufficient fluxing 
constituents, and yielded a mixture varying from 51 to 
55 per cent. of iron. The coke was, as long as exorbi- 
tant prices did not make the coke people careless, as 

ood as, or better than, the average American coke, 
The limestone was pure and uniform. All conditions 
seemed to be there to warrant the building of a large 
and effective furnace, such as those in America, 
until I submitted to our sales department the question 
of a " ' mice 
‘o get out a large output, say from to 450 tons per 
day, a hearth diameter of 14 ft. would be required. This 
would, I felt certain, bring the silicon in the iron down 
to about 1.50 to 1.20. Would they be willing to market 
this iron? I was met with an energetic No! and referred 
to the above-mentioned specifications in our sales books. 
My suggestion that the steelmakers might be reasoned 
with on this point was met with the information, that as 
high silicon often was specified, and as our competitors 
were ready and willing always to furnish it (they could, 
perhaps, not help doing so with such plants as they had), 
we were compelled to do the same. : 

Good-bye, therefore, to all dreams of a fully effective 
blast-furnace, and of a modern output. We were restric 
toa compromise, only to make a weak attempt to approach 
what was being done in the United States. : 

To learn how far we dared go in reaching for capacity, 
I made a special trip to America, went over the old 
familiar ground, and consulted good friends, some of 
whom I found grumbling because they could not turn 
out 500 tons of iron per day per furnace. I described to 
them our raw material, and got the encouraging verdict, 
**You ought to do well!” but when I mentioned the 2.5 
per cent. of silicon, their expressions changed. The first 
question came: ‘‘ What do you want it for?” To which 
my only rejoinder was: ‘*Our customers specify it.” 
Next came the advice: ‘‘ Don’t you make your hearth 
too large, or you won’t make that iron.” The result of 
careful canvassing and investigation was the establish- 
ment of the necessity to reduce the hearth diameter to 
11 ft. ; and on an 11-ft. hearth no great product can 
expected. : : 

also found that, all over the continent of America, 
no such iron as we in England are forced to sell as 
Bessemer iron was regularly made. The nonrenen roach 
to it is the No.1 foundry iron mostly produ y the 
Southern furnaces. ile, therefore, the American fur- 
naces producing steel iron reach outputs of 400, 500, 600, 
or even, occasionally, 700 tons per day, there is to-day no 
furnace in the world worked to put 24 per cent. silicon 


into the iron that reaches an average output of 250 tons | T©4 


per day, and only few that top 200 tons. _ 

It must be admitted that, with American steel made 
from low silicon iron pouring into markets which Great 
Britain so long has called hers, this restriction imposed 
on the ironmaker is anything but encouraging. _ 

But not content with reducing the output, which sends 
up cost of labour, repairs, interest, and general expense, 
the high silicon can only be obtained by a sacrifice of fuel. 
Practically, I have found that, with such materials and 
such furnaces as we now employ on the north-west coast, 
the raising of silicon from an average of 1.75 to 2.25 calls 
for an inci coke consumption of about 4 per cent. 
Besides, certain ores, rich in bases, have to be used onl 
in carefully limited quantities. The silicious ores, which 
are preferable for this class of iron, require flux, and 
more limestone is the consequence. aise 

Sacrifice of output, coke, and limestone, and limitation 
in the selection of ore, is, therefore, the price which those 
of the blast-furnace poole who stand prepared to go 
ahead must pay to meet the requirements of a consider- 
able part of their customers. 3 

So far from the standpoint of the would-be progressive 
iron manufacturer. : 

Now, to take the side of the steelmaker, the writer of 
these specifications. Does he derive any commensurate 
benefit by insisting on them? Is he not rather standing 
in his own light? And as to the increased cost of the 
iron, who is to pay for it? In some cases, it is true, the 
hard-pushed blast-furnace owner, who may stand ready 
to give up even the last penny of profit rather than face 
a shut-down and disorganization; more often the steel- 
maker himself and his customers. But in either case, in 
ae last instance, the British industry and the country 
at large. : : ee 

In trying further to answer this question, it will be 
necessary to consider separately the Bessemer and the 
open-hearth processes. 





In the Bessemer process we know that almost the 


whole of the heat required for the.conversion must come 
from combustion of silicon contained in_the iron. 
The greater the excess of silicon, the hotter the c 

the longer tke blow (that is, the slower the process), the 
greater the loss, the more expensive the repairs and main- 
tenance of plant, and, above a certain point, the poorer 
the quality. On the other hand, too low silicon stands 
for cold heats, heavy skulls, and generally bad working. 
Good modern American practice to-day is to run the 
silicon in the iron at from 1.30 to 1.20 per cent. I have 
however, frequently seen heats successfully blown wi 
less than 1 per cent., and even as little as 0.80 per cent. 
of silicon. So low a percentage I do not, however, advo- 
cate. With silicon at 1.20 in the bath, with a sufficient 
tuyere area, a wide convertér bottom, ample blast pres- 
sure, and rapid working, the time of a blow should not 
exceed 11 to 13 minutes, and a fair = scrap 
can gareaien! be charged into the converter. e — 
and bottoms should stand well, and the output should 

at about the most satisfactory point. When remelting 
the metal, allowance must, of course, be made for oxida- 
tion of silicon in thecupola, but even under these circum- 
stances 1.5 to 1.4 silicon should give sufficient heat for a 
well-conducted process. 

If a plant is working so slowly and disjointedly as to 
require more heat, it is extravagant, uneconomical, and 
out of date, and should, as soon as practicable, be given a 
resb. 

Again, in the Siemens furnace, silicon is a costly fuel. 
Here the producer gas can be used more economically 
for raising the temperature of the bath; and if this in 
any special instance is found impracticable, it is almost 
certain that the regenerators, the draught, or the arrange- 
ment of the furnace, are at fault. It is nob easy to build 
a furnace with two large regenerators. In most furnaces 
designed a generation ago, they will be found insufficient. 
But to rebuild a Siemens furnace so as better to utilise 
the heating power of the is, however, a comparativel 
small matter. In the United States open-hearth atest. 
makers prefer the silicon in the iron kept as low as is 
possible without extravagance, and without incurring the 
risk of an increase of —, They maintain that a short 
desiliconising period, while in many cases reducing the 
duration of the heat, in no way influences the quality 
of the product. To obtain a jacket of slag, it is certainly 
better economy to add flux than to oxidise such out of the 


iron. High silicon in iron for the open-h furnace is, 


ted | therefore, held to increase loss and cost, without in any 


“a, improving the product. 

he reference to the above-mentioned sales books and 
specifications shows that this opinion does not prevail 
amongst some British steel-melters. Why this is soI have 
not been able to learn. 

It may be rather late in the day to make this plea for 
low silicon iron. When an ironmaster converts his own 
iron into open-hearth steel, and has at his disposal a 
blast-furnace plant sufficiently powerful and efficient to 

roduce @ low sulphur, low silicon, iron, he will, un- 
doubtedly, without solicitation, adjust his views regard- 
ing silicon to suit his pocket-book. And as for the 
struggling, independent blast-furnace marketing a product 
of Bessemer iron often through the agency of brokers, 
and the equally crippled maker of standard grade steel, 
who looks to the same intermediary and to the warrant 


be | yards for his raw material, I venture the prediction that 


many of these will soon be driven to the wall, unless they 
—— combine forces, each plant becoming a co-operat- 


ing link in the unbroken chain of processes which turn 
the ore into merchantable steel. drew Carnegie has 
recently been quoted as having said: ‘Henceforth 


there can be only one profit made from ore to finished 
article.” He is Seteeneny right, and unless British 
manufacturers heed his timely warning by, as far as pos- 
sible, adapting their plants and views to meet each other’s 
ulrements for combined economical production, the 
British iron industry will find the coming struggle for 
— and markets more unequal than it otherwise 
n 3 








120-Ton Derrick Crank AT SUNDERLAND.—In a para- 
graph relating to this crane, which appeared on page 639 
of our last issue, we referred to the fact that this crane 
resembled in ee design a similar crane erected some 
years ago at Belfast, by the late firm of Messrs. James 
Taylor and Co., of Birkenhead. Our attention has been 
called to the fact that at the time of the erection of the 
Belfast crane, a correspondence took place, showing that 
the design of that crane originated in a specification and 
drawings submitted by Messrs. George Ruseell and Co., 
of Motherwell. Letters relating to this matter will be 
— on pages 113, 301, and 325 of our forty-ninth 
volume, 


PERSONAL.—Messrs. de Grelle, Houdret, and Co., of 
130, London-wall, E.C., inform us that they have been 
appointed sole representatives in Great Britain of the 
Bra weig Maschinenbau-Anstalt for the sale of 
their dynamos, motors, and other electrical manufactures. 
—The Tramways Committee of the Leicester Town 
Council have recommended that the scheme for electric 
tramways, prepared by the borough engineer, Mr. E. 
G. Mawbey, M. Inst. C.E., should be adopted, a report 
by Mr. E. Manville, M. Inst. E.E., having entirely sup- 
ported Mr. Mawbey’s original recom lations. The 
surveys and plans are to sag by Mr. Mawbey, 
with Mr. Manville as consulting engineer.—Mr. Sb. 
George Moore, Mem. Inst, C.E., who was congulting 
engineer to the English company that built the gigantic 
wheel in Paris, has been appointed ‘‘l’ingenieur-conseil ” 
to the new French omer which has bought ib from 
the English company. This speaks well for the appre- 








ciation of English engineering. 
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RAILWAY ACCIDENTS. 
CoLLISION AT BAKER-STREET STATION, 

TuE collision of two r trains at Baker-street 
Station on February 19 last, which resulted in injury to 
some fourteen rs, is dealt with in a report 
recently issued by the Board of Trade. The accident 
seems to have arisen solely through the remissness of the 
electrical staff of the company, whose duty it was to 
keep the electric lock and block instruments in proper 
adjustment. The Metropolitan Company have a 
very perfect system of interlocking the signalling 
plant at the different cabins; but unless the ap- 
paratus is kept in proper condition, a matter which 
presents no difficulty whatever, it becomes worse than 
useless, since the signalmen quite naturally, and, in our 
opinion, quite properly, rely upon it. The accident 
took place on the down line between Portland-road 
and Baker-street Stations, a distance of 1008 yards, which 
is divided into two blocks by an intermediate stop signal 
481 yards from the former station. : 
signal-box there are two block instruments having refe- 
rence to this length of line. One of these is duplicated 
at Portland-road, and controls the first block section, 
whilst the other, controlling the second section, is not so 
duplicated, and is, therefore, controlled entirely +. the 
signalman at Baker-street. The starting signal at Port- 
land-road is fitted with an electric lock controlled by the 
Baker-street si man, his action again being controlled 
by an electric lock operated by a treadle on the track. 

ence the signalman at Baker-street cannot release the 
starting signal at Portland-road till the last train which 
entered the section has passed over the track treadle. 
The second block is controlled entirely by the signalman 
at Baker-streep and by a track treadle, the signal- 
man, when the instruments are in proper order, 
being unable to lower the stop signal admitting to the 
section until the treadle has been tripped by the last train 
which entered the section. It was in connection with the 
instruments controlling this section that the accident 
arose. The signalman, in pressing down the key of his 
instrument in order to admit the train into the section, 
failed to note that it was out of adjustment, and conse- 
quently failed to lock itself in position showing ‘‘ Train 
on line.” On looking at the instrument later, he 
observed that it showed line clear, and he assumed 
that the train had left the section, and operated the track 
treadle. He accordingly raised the < mn as he thought, 
behind the train, but really in front of it, thus bringing 
it to a stand in the section, and shortly afterwards ad- 
mitted a second train behind it, with the result noted 
above. Some fault has been found with thesignalman, in 
that he pressed down the key of his instrument smartly 
instead of slowly, which in the faulty disposition of 
the apparatus failed to give time for the catch to 
act, but this criticism seems quite beside the mark, since 
with the instrument, kept in proper adjustment, the 
electric lock will act, however smartly the key is worked ; 
and the collision, therefore, is to be entirely attributed 
to the carelessness of the staff responsible for the main- 
tenance of the apparatus. 


CoLLISION AT ABBEYFEALE, 


The collision at Abbeyfeale, on the Great Southern 
and Western Railway of Ireland, is the subject of a 
recent report to the Board of Trade by Colonel Von 
Donop, R.E. The line here is single track, and is sup- 
posed to be worked by train staff and tickets in conjunc- 
tion with the absolute block telegraph system. The in- 
guiry, however, has shown that the system was worked 
in a very happy-go-lucky fashion, since the accident arose 
from a ger train being admitted to the Devon- 
road-Abbeyfeale section before a light engine had lef» 
it. This engine, according to the statement of the 
driver, broke down, but subsequent examination showed 
that it was in perfect order, though the driver claims 
that ib was necessary to come to a stop for from 
30 to 40 minutes for lack of steam. No steps were 
taken to protect the engine during this period, and the 
stationmaster at Devon-road allowed a passenger train to 
enter the section, woe wg: J that he had received ‘‘ Line 
clear” from Abbeyfeale, though this was absolutely con- 
tradicted by the signalman there. Both assertions 
were supported Cd other members of the respective 
station staffs, This direct conflict of evidence is, 
we regreb to state, an almost invariable feature of 
the inquiries into accidents on Irish railways, though 
on English lines the party at fault usually seems to 
frankly acknowledge it. Other evidence showed that, 
though special instruments had been installed to prevent 
the possibility of mistake, the signalmen have entirely 
neglected to use them. 





Sypnry —The population of Sydney is returned at 
488,968. Since the last previous census the population 
has grown by 102,109. 


Messrs. Ruston, Proctor anp Co., Limrrep.—The 
balance-sheet of Messrs. Ruston, Proctor, and Co., 
Limited, Lincola, shows a profit for the tb year of 
29,956/.; and after deducting 86307. for depreciation, 
13002. directors’ nr 2 10,0002. interest on 
debentures, there is a net nce of 10,0277. The 
directors recommend that this should be increased by a 
transfer —— the equalisation ¢ ee ep pec of 
50002, ey propose to pay a dividen per cent. 

r annum, leaving 1517/. to be carried forward. The 
leas favourable results of the past year’s trading are due 
to Goel prices of materials and fuel, and 
also to the fact that, owing to the sudden fall duri: 





latter months of the year under review, it has 
deemed prudent to value the stock at the market prices 
on the date of stock-taking. 


At Baker-street | class and Board of Trad 
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LAUNCHES AND TRIAL TRIPS. 


THE wood cargo steamer Margarethe, built by Messra. 
Brunchorst and Dekke, Bergen, Norway, went on her 
official trial trip on Tuesday, the 14th inst. The vessel is 


about 850 tons deadweight capacity, and has been built | 


to the order of Captain R. Wesenberg, with others. The 
engines and boilers are built by the Laxevaags Engineer- 
ing and Shipbuilding Company, Bergen. The engines 
are of the triple-expansion type, about 400 indicated 
horse-power, with cylinders 12} in., 20 in., and 32 in. in 
diameter hf 26 in. stroke. The trial was in every way a 
success, and a speed of 104 knots was attained. 


The new steamer Barwon, built by the Blyth Ship- 
building Company, Limited, of Blyth, to the order of 
Messrs. Huddart, Parker, and Co. Proprietary, Limited, 
of Melbourne, was taken to sea for her trial trip on 
Wednesday, the 15th inst. This vessel, which measures 
337 ft. in length, has been built to pass Lloyd’s 100 Al 

a ° e. ‘The engines and boilers have 
been fitted by Messrs. Blair and Co., Limited, of Stock- 
ton, with cylinders 24 in., 40 in., and 65 in. in diameter 
by 42 in. stroke, and 180 Ib. pressure. She has been built 
under the inspection of Mr. James Cocks, of Melbourne, 
and is commanded by Captain Free, R.N.R. The trip 
wee hg in every way satisfactorily, a good speed being 
obta \. 


On Wednesday, the 15th inst., the fine steel petroleum 
and cargo steamer Meteor, built by Messrs. R. Craggs 
and Sons, of Tees Dockyard, Middlesbrough, for the 
Russian Steam Navigation and Trading Company, of 
Odessa, and having a capacity for about 6000 tons of oil 
and bunkers on a moderate draught, proceeded to the 
measured course for official trials. The result showed a 
mean 8 of precisely 11 knots on six runs, being half 
a knot in excess of the builders’ guarantee. The vessel 
is a spar-deck steamer of 361 ft. long, 47 ft. broad, and 
30 ft. deep. 


On Thursday, the 16th inst., the steel screw steamer 
Satsuma, recently launched from the oe works 
of Messrs. Short Brothers, Limited, to the order of the 
New York and Oriental Steamsbip Company, Limited, of 
Liverpool, of which Meesrs. Barber and Co., of New 
York, are the managers, went out on trial with very satis- 
factory results. This handsome vessel which has been 
constructed of steel to the highest class in Lloyd’s Re- 

ter, is of the following dimensions: Length, 382 ft. ; 








readth, 48 ft. 8in.; and depth moulded, 30ft. The! 


engines and boilers have been supplied by Messrs. 
Richardsons, Westgarth, and Co., Limited, of Sunder- 
land, the cylinders being 26 in., 43 in., and 71 in. in dia- 
meter, with a stroke of 48 in. 


On Thursday, the 16th inst., there was launched from 
the yard of Messrs. David and William Henderson and 
Co., Limited, the Perugia, a steel screw steamer for the 
Anchor Line (Henderson Brothers), Limited, of the fol- 
lowing dimensions: Length, 390 ft.; breadth, 47 ft.; 
depth moulded, 30 ft. 6 in.; with a gross tonnage of about 
4500. The Perugia, which is intended for the Medi- 
terranean and New York trade, is in every way a dupli- 
cate of the Calabria, launched lately from the same yard 
for the Anchor Line. The vessel will be supplied with a 
set of triple-expansion engines also made by the builders. 


On Saturday, the 18th inst , Messrs. Furness, Withy, 
and Co., Limited, launched from their Middleton ship- 

ard, Hartlepool, a large steel screw steamer, Soestdyk, 

uilt to the order of Messrs. The Holland-America Line, 
Rotterdam. The vessel is 413 ft. in length, and is built 
throughout of Siemens-Martin steel, with a measurement 
age | of about 13,000 tons, and takes Lloyd’s highest 
class. She is of the three-deck type with complete shelter 
deck specially strengthened, and all the deck erections 
are constructed of steel and iron. The machinery will be 
supplied and pow ge A Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, and will have cylinders 
28 in., 46in., and 77 in. in diameter by 48 in. stroke, 
with four single-ended boilers 14 ft. 6 in. by 10 ft. 6 in. 
long, and designed to Dutch law for 180 lb. pressure. 








On Saturday, the 18th inst., the shallow-draught twin- 
screw gunboat Teal, built to the order of the British 
Government, was successfully launched from Messrs. 
Yarrow’s new works at Poplar. The Teal, and also the 
Moorhen fo sister ship) are constructed on a system which 
enables a large screw-propeller to be used in combination 
with a very shallow draught, of which type of vessel 
Messrs. Yarrow and Co. have made a speciality. The 
draught of these gunboats, fully equipped, is estimated 
at 2 ft. 3 in., and the speed at 13 knots. All the vulner- 
able parts, such as the machinery space, &c., are com- 
pletely encased by chrome steel rifle-proof plates. The 
vessels are constructed in floatable sections, a system 
introduced by the Poplar firm many years ago, by which 
means the tedious process of riveting together and 
launching abroad is entirely avoided, the various sections 

ing simply lowered into the water and bolted vogether. 
The launch took place with steam up, and immediately 
after the vessel was afloat a short preliminary run was 

e. 


On Saturday, the 18th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a screw steamer named the oe and built to 
the order of Schenker, Walford, and Co., 
ion. The length of the vessel is 365ft.; breadth, 
48 ft.; and depth moulded, 31 ft. The main engines 
are upon the tri-compound principle, by the North- 
Eastern Marine Engineering Company, Limited, Sun- 





derland, and have cylinders 26 in., 42} in., and 69} in. 
in diameter by 45 in. stroke, steam being supplied by 
three large steel boilers. 


The Euryalus armoured cruiser, the last of the type to 
which the Cressy, Aboukir, Hogue, Sutlej, and Bacchante 
belong, was launched on Monday, the 20th inst., from the 
ard of Messrs. Vickers, Sons, and Maxim, Limited, at 

arrow. She is 440 ft. long, 694 ft. beam, and 26 ft. 3 in. 
draught of water. She carries 1600 tons of coal. For 
protection she has, along her broadside,. armour 6 in. 
| thick, made and hardened at the company’s Sheffield 
| wor! The main armour extends for 230 ft. on the 
central part of the ship, and 11 ft. 6 in. deep. At the ends 
the ee peeee greatly strengthened. Armoured bulk- 
heads 5 in. thick extend across the ship at the extremities 
of the side armour, forming with it a citadel or enclosed 
battery 230 ft. long, within which are all the guns, ma. 
chinery, &c. There are 31 guns in all, from the 28-ton 
firing a 380-lb. shot, to the Maxim, with its power of 
firing up to three miles range. The two large guns are 
being provided by the Vickers Company with mountings, 
before leaving the Barrow works, and with these it is ex- 
pected that they will easily maintain a continuous fire of 
three shots per minute. These gun mountings are of a 
new type, and are anmeee to be worked by hand as well 
as by hydraulic power. Each mounting is effectively pro- 
tected ty & special steel shield having « weight of 50 
tons. The whole revolving weight of the mounting, with 
its gun, is 120 tons. The Euryalus can discharge from 
those — firing on the bow or those firing from the stern 
in each minute three projectiles of 380 lb., 32 projectiles 
of 100 1b., and 40 projectiles of 12 Ib. ; or altogether, 75 
peien with an aggregate hy ag of 4820 lb. The 
roadside fire per minute would six projectiles of 
380 lb., 48 projectiles of 100 lb., and 140 projectiles of 
12 lb. ; or ge 194 projectiles, with an aggregate 
weight of 8760 1b. The gunsare served through armoured 
tubes from a pessage under the protective deck. The 
gros machinery consists of two sets of engines with 
our cylinders, to develop 21,000 indicated horse-power, 
when running at 120 revolutions per minute. Each 
engine drives a ~—_ propeller, and the speed of the ship 
will be 21 knots. Steam is supplied by 30 boilers of the 
Belleville water-tube type, “og oe in four compartments, 
which take up 130 ft. of the length of the ship; coal 
bunkers are arranged along the sides both below and 
above the protective deck, as well as across the ship right 
forward. The Euryalus will have four funnels and two 
masts, with a top on each mast for carrying searchlights 
(but no guns), and with the usual semaphores. Her 
complement of officers and men will be 740. 











On Monday, the 20th inst., Messrs. Short Brothers, 
Limited, launched from their shipbuilding yard at 
Pallion a steel screw steamer, the New Orleans, built to 
the order of Messrs. David G. Pinkney and Co., of 
London, for the New Orleans Ferme, Ba Company, 
Limited, of London. The vessel is of the following 
dimensions : Length, 351 ft. 6 in.; breadth, 47 ft.; depth 
moulded, 27 ft. 4in.; with a large carrying capacity on a 
moderate draught. Triple-expansion engines are to be 
fitted by Messrs. George Clark, Limited, Sunderland, 
having cylinders 24} in., 40 in., and 66 in. in diameter, 
with a stroke of 4) in., steam being supplied by two 
large steel boilers working at 180 lb. pressure. 





On Tuesday, the 21st inst., Messrs. Irvine’s Shipbuilding 
and Dry Docks Company, Limited, launched from their 
shipyard at West Hartlepool, a finely-modelled steel 
screw steamer built for the Northern Steamship Com- 
pany, Limited, St. Petersburg, Russia, of which ager gerd 
Mr. Paul Morch is managing director. She is of the 
following dimensions: Length, 360 ft.; breadth, 
47 ft. 9in.; and depth, 30 ft. oh in. ; and of a large 
measurement cargo capacity. Engines of the triple- 
expansion type are veing supplied by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Sunderland, with 
cylinders 25 in., 41 in., and 67 in. in diameter with a stroke 
of 45 in., steam being supplied by two single-ended 
boilers constructed to work at a pressure of 165 1b. The 


a ceremony was performed = Miss Suggitt, 
ore of Lady Furness, who named the vessel Baron 
riesen. 





The steel screw tug Capitania was designed and built 
for the Portuguese Colonial Government of Lourenco 
Marquez,, by Messrs. Mordey, Carney (Southampton), 
Limited, and has been superintended throughout by Mr. 
Augusto Cesar Pereira, the authorised colonial represen- 
tative. The principal dimensions are 100 ft. between 
Se 20 ft. beam, and 12 ft. moulded depth. 

he vessel has been designed as a deep-sea tug, and 18 
also provided with appliances for conservancy work, av 
has a powerful cathead for the purpose. The engines, 
also built by the above firm, have cylinders 13 in., 22 in., 
and 35 in. in diameter by 27 in. stroke. The boiler is 
10 ft. long by 12 ft. in diameter. 





Fast Lonc Distance Running ON THE MIDLAND 
Ramway.—The Midland special train which ran from 
St. Pancras to Carnforth (en route to Barrow-in-Furness) 
on May 18, and returned on May 20, in connection with 
the launch of H.M.S. Euryalus, was a first-class dining 
carriage train, composed of wer first-class mn 
carriages, two dining carriages, and two vans, the 
weight of these being 163 tons 18cwt. ‘The average speed 
of the train on the up journey was 46.2 miles per nome, 
and on the down journey 48.6 miles hour. On = 
down journey between London and Nottingham the 
average speed was 52.3 miles per hour, notwithstanding 
several checks by signal. 
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COWPER-COLES PROCESS 


OF WELDING ALUMINIUM. 
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THE processes that have been brought forward 
from time to time for soldering aluminium are very 
numerous, but none of them have stood the test of 
time. One of the reasons why aluminium has not 
come into such universal use as originally it was 
thought it would, is that no reliable process has been 
found for soldering or welding the metal. Soldering 
is a difficult operation to perform, and the joints are 
not permanent, as chemical action is set up between 
the solder and the aluminium, and consequently the 
strength of the joint gradually deteriorates. Attempts 
have Leen made to weld aluminium electrically ; but 
the results are unreliable, and the weld, when made, 
is found to be brittle, and the strength of the metal 
reduced very considerably. At the convereazione of 
the Royal Institution, held on Friday evening, Feb 
ruary 22, some specimens were shown of aluminium 
welded by the Cowper-Coles process. The illustration 
above is from a photograph of some half-dozen of these 
specimens, several of which have been bent in the weld, 
and we give below a few results of some tests of tensile 
strength made by Messrs. Stanger and Blount on 
drawn rods made by this process. 











Elastic Maximum 
— | Diameter. Timit. | Stress. 
om “| im. tb. pereq. in. |Ib. i 
le 5 iq. in. Ib. per sq. in. 
Unwelded rod | 0.25 20,070 | 26,454 
Ditto 0.25 21,907 | 23,273 
Welded rod .. 0.24 12,387 24,774 
Ditto? .. 0.26 12,768 21,907 





* Specimen did not break through weld. 


It is found that cast aluminium welded by this pro- 
cess is tougher and stronger at the weld; but it is 
difficult to get reliable data, due to the unreliable 
nature of cast aluminium. The following is the result 
of a test made on a specimen of welded and unwelded 
cast-aluminium rod, from which it will be seen that 
the welded specimen did not break at the weld, and 
would stand bending without fracture. 





| 








ae 5 | Elastic | Maximum 
| Diameter. | ‘Limit. | Stress, 
ome ee | 
E in. lb. persq. in. lb. per sq. in. 
Unwelded rodt its 0.37¢ 11,401 14,515 
Welded rod + ..| 0.1093 - 
| 


| 13,328 


t Broke outside datum point through hold inside the bar. 
t Broke through flaw outside datum points. 

Some of the advantages claimed for the process are 
that no colder or flux is used ; the apparatus is very 
simple, and can be applied to any section of metal ; 
the strength of the weld is as great as wrought alumi- 
nium, and in the case of cast aluminium the weld is 
stronger, anda perfect weld is made without hammer- 


ing. 

Kio details are at hand of the method of welding, 
but we are in a 
tric in nature, and that no solder of any kind is used. 
We hope at a future date to give a detailed descrip- 
tion of the process and apparatus employed. 

Herr W. C. Heraeus, of Hanau, exhibited at the 
Paris Exhibition a collection of wires, rods, &c., with 
welded seams and joints. The Heraeus process con- 
sists in cleaning the surfaces to be joined, laying them 
together, and heating to the temperature at which the 
metal commences to soften, and meanwhile hammering 
together to a eg weld. It is important that the 
temperature be kept constant; if it rises too high, 


sition to state that it is not elec- | y 


to oxidise, a condition which renders the weld use- 
less, 

Welding aluminium electrically has not proved 
satisfactory, as the aluminium becomes oxidised during 
the process of fusion, with the result that the weld is 
brittle and unreliable, the tensile strength of the 
metal being reduced, in many cases, as much as 10 per 
cent. 





INDUSTRIAL NOTES. 

Tue state of the labour market is not s> reasauriog 
as it might be, though the decline is almost inappre- 
ciable. The chart line is inclined the wrong way, as 
compared with the previous month, which is rather 
discouraging. The state of employment—the report as 
to which is based on 2569 returns, 1804 being from 
employers, 630 from trade unions, and 135 from other 
sources—shows & slight decline, and is far worse than 
it was a year ago. 

In the 143 trade unions making special returns there 
wa3 an aggregate of 547,197 members; of these 21,018, 
or 3.8 per cent., were reported to be unemployed 
from all causes, as compared with 3.6 per cent. in the 
previous month, and with 2.5 per cent. in the 137 
unions, with 525,865 reporting last year at same date. 





Employment in the coalmining industry for the 
month showed a decline in the average number of days 
worked per week, but an increase in the number 
employed compared with a year ago. Owing to 
holidays, no satisfactory comparison with the previous 
month is attempted. At collieries employing 477,723 
persons, the pits worked on an average 4.91 days per 


a year ago. 

There is also a decline in the iron mining industry 
as compared with last year at thisdate. At the 123 
ironstone mines and open works reporting, 15,117 
persons were employed in the month; the average 
time worked was 5.37 days, as compared with 5.64 
days a year ago. Still, the average is not bad. 

Employment in the — industry shows little 
change as compared with the previous month, but it is 
much worse than it wasa year ago. At the works of 
115 ironmasters there were 291 furnaces in blast, em- 
ploying about 20,700 persons, as compared with 289 
furnaces in the previous month, or an increase of two ; 
but, as compared with a year ago, a decrease of 91. 

In the iron and steel manufacture there is a further 
decline as compared with the previous month, and 
employment is much worse than it was a year ago. 
At 205 works covered by the returns, there were 
76,410 persons employed. The total volume of work, 
taking into account the number employed and the 
number of shifts worked, shows a decrease of 2 per 
cent. as compared with the month previous, and of 
10.9 per cent. as compared with the same month a 
ear ago. 

Fortunately, the tinplate trade shows improvement 
as compared with the previous month, but it is still 
much worse than it was a year ago. At the end of 
the month 335 mills were at work, including those 
engaged on black plates, compared with 293 mills in 


the month previous, and 413 mills at the same date a 
year ago. The number of workpeople employed was 
about 16,700. 





Employment in the engineering and metal groups 
of trades has continued fairly good. The proportion 





the metal becomes short or granular, and commences 





of unemployed members of unions was 3.4 per cent., 





week, as compared with 5.19 days at the same period | j 


as compared with 3.5 per cent. in the previous month, 
and 2.4 per cent. a year ago at same date. 

In the shipbuilding group of trades employment is 
said to be not so good, but this hardly applies to 
boilermakers and iron shipbuilders. The proportion 
of unemployed members of unions was 4,5 per cent., 
as compared with 2.4 per cent. in the previous month, 
and 2.1 per cent. a year ag» at same Cate. 





In the building trades employment in some branches 
has improved, but it is worse than a year ago. The 
proportion of unemployed members in the unions 
reporting was 3.4 per cent., as compared with 4.7 per 
cent. in the previous month, and 2.2 per cent. in the 
same month a year ago. 

In the furnishing and woodworking trades employ- 
ment is better than it was a month ago, but worse than 
it was a year ago. The proportion of unemployed 
uoion members was 2.5 per cent., as compa with 
3.6 per cent. in the month previous, and 1.3 per cent. 
in the same month a year‘ago. 





Employment in the printing and bookbinding trades 
is said to be scarcely so good as it was. The propor- 
tion of unemployed union members was 4.1 per cent., 
compared with 3.7 per cent. in the previous month, 
and with 4.1 per cent. a year ago. 

In the paper trades there has been a falling-off. The 
proportion of unemployed union members was 3.7 per 
cent., as compared with 3.1 per cent. in the previous 
month, and pd ne cent. a year ago. 

The glass trades contiaue toslacken ; the proportion 

of unemployed union members was 11.8 per cent., as 
compared with 9 per cent. ayear ago. The proportion 
has been great for years, 
Employment in the boot and shoe trades has de- 
clined, and in most cases it is only moderate. In the 
leather trades there has been improvement. The pro- 
portion of unemployed union members was 1.8 per 
cent., as compared with 2 per cent. a month ago, and 
1.7 per cent. a year ago. 





Ia the spinning branch of the cotton trade employ- 
ment shows a decline, but is still fairly good ; in the 
weaving branch it is quiet, also showing a decline. In 
factories employing about 81,700 females, only 72 per 
cent. in spinning and 64 per cent. in weaving were 
working full time. In the previous month the pro- 
portions were 79 and 70 per cent. respectively, and a 
year ago 97 and 94 per cent. respectively. 

The woollen trade is fair; the worsted trade slack ; 
the hosiery trades are slack in Notts, but improved in 
Leicestershire. 

Dock and riverside labour has been fairly well em- 
ployed in London—over 2000 more employed than a 
year ago. 





There were 66 fresh disputes reported in the month, 
involving 35,322 workpeople, 9581 directly and 25,741 
indirectly. In the previous month there were 52 dis- 
putes, involving 20,779 persons, and in the same 
month a year ago 52 disputes, involving 31,181 persons, 
Of the 66 new disputes, 20 occurred in the building 
trades; 21 in the mining industry; 9 in the engineer- 
ing, metal, and shipbuilding groups ; 4 in the textile 
industries; and 13 in miscellaneous trades. The 
number of old and new disputes settled was 57, in- 
volving 38,166 persons. Of these, 16, affecting 2203 
persons, ended in favour of the workpeople; 8, affect- 
ing 27,613 persons, in favour of employers ; the other 
26 disputes, affecting 7270, were compromised. Seven 
disputes, affecting 1080 persons, were still under con- 
sideration at date of report. 

Changes in rates of wages reported in the month 
affected 54,874 persons, the net effect of which was a 
decrease in wages of 2s, 8d. per head weekly. Of the 
total number, 2697 received advances averaging ls. 103d. 
per head per week, and 52,177 suffered reductions ave- 
a 1ld. per head per week. The net result of the 
reductions per head per week in the previous month 
was only jd. on the weekly wages of 196,360 work- 
people. During the corresponding month of last year 
the net result was an advance of Is. 54d. in the 
weekly wages of 273,400 workpeople. There were no 
advances of importance last month. The decreases were 
principally in Northumberland—30,000 coalminers, 
10,000 ironstone miners, &c , in Cleveland and Cum- 
berland, 2630 bedstead hands in Birmingham, 3000 
steel millmen, and 2485 building operatives in Scotland. 
Changes affecting 36,042 persons were effected by con- 
ciliation and arbitration ; others affecting 2839 persons, 
by sliding scales. There were six strikes, affecting 1043 
persons. In the remaining disputes, affecting 15,362 
persons, matters were settled by direct negotiation 
between the parties, or through their representatives. 
On the whole, peaceful settlements were in the 
ascendant. Actual strikes were few, and only a 
small proportion of persons took part in them. 


The Monthly Journal of the Amalgamated Societ; 
of Engineers reports that the figures for the mon 
are again of a satisfactory nature. The total number 





of members is now 88,820, an increase of 258 in. 
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the month. The total number on donation benefit 
was 2063, a decrease of 41; on sick benefit 
2166, a decrease of 269; on superannuation allow- 
ance 8304, an increase of 23. The long-deferred 
wages question in London has been settled by 
mutual arrangement. Some time ago the Opera- 
tive Engineers made a demand for an advance 
of 2s. per week. A conference took place between 
representatives of London employers and of the Amal- 
gamated Society of Engineers, when the former de- 
clined to grant the advance asked for, on the grounds 
of foreiga competition, inopportuneness, &c. Ata 
joint conference recently held of the Employers’ 
Federation, the London associations, and the Amal- 
gamated Society of Engineers, the whole question 
was lengthily discussed, and it was agreed to give an 
advance of ls. This came into force on the first pay- 
day after acceptance. The men’s representatives 
endeavoured to secure a minimum wage of 40s. per 
week, but in this they failed. It was, however, under- 
stood that a further advance of Is. might be conceded, 
if trade remained good, atan early date. The minimum 
rate is now 39s., or 39s. 44d., with 2s, extra to heavy 
firesmiths and 2/. 3s. 9d. to patternmakers. These 
rates apply both to members of the union and others. 
The new rates apply to Erith and Dartford as well as 
to London. Some members suggest a reduction in the 
rates of contribution, but the council desire that there 
shall be no change in this, the Jubilee year. A bad 
case of misconduct of a member is reported while 
travelling, and branch officers are told to keep a 
vigilant eye on such to prevent discredit. 





The monthly report of the Boilermakers and Iron 
Ship Builders says : ‘‘ The returns for the month are 
pleasant reading, for, from nearly every district, comes 
the cheering news that work is still very plentiful.” 
It adds : ‘‘ In another column will be found several 
inquiries for men—in fact, so great has been the de- 
mand, that we issued a special circular at the end of 
April, pointing out where men are required. Men 
are wanted in every class of work, in private shops 
and yards, and some in the Government establish- 
ment at Devonport. Those who care to work can 
readily obtain it.” This is, indeed, good news, 
Those who refuse work are not to be allowed dona- 
tion benefit. The members are urged t6 make full 
time, for their own sakes, for the sake of employers 
preesed with work, and in the interests of the society. 
The returns for the month show that 3162 were on 
the funds as compared with 3462 in the previous 
month, a decrease of 300. Cards granted 18; decrease 
20; members signing the vacant book, 167, same as 
before ; members on donation benefit 797, decrease 
59; on sick benefit 1492, decrease 275 ; on superannua- 
tion allowance 688, increase 54. The figures are, 
indeed, encouraging, but still there are 980 unemployed, 
besides the sick and aged. Men are advertised for in 
the Clyde district, Manchester, Birkenhead, on the 
Tyne, at Devonport Dockyard, and at railway works 
at Derby, Swindon, and Brighton. The council claim 
that the recent dispute at the Fairfield Works, on the 
Clyde, was satisfactorily settled by the intervention of 
the officers, who were empowered to do so by vote. 
The arrangements made, the members are assured, are 
such as will be beneficial to them. The firm, it is 
said, listened sympathetically to every objection to 
the new rules. 


The Monthly Circular of the Durham Miners Associa- 
tion is largely taken up withthe — of the Coal Tax. 
Mr. John Wilson, M_ P., is careful to point out their ob- 
jection to the tax is not, in the ordinary sense, political ; 
it does not turn upon the war, for which means must 
be found ; but the objection is on economical grounds, 
its incidence, and the fact that it falls upon a section 
of the community, and not upon the whole nation. He 

uts the case from what he alleges to be the Chan- 
cellor of the Exchequer’s point of view—‘‘ a cheapen- 
ing of coal in this country,” which would result in a 
cebeutien in wages, and ‘‘a diminution ia the output,” 
which would throw outof work the British miner. Three 
fatal, and six non-fatal, accidents were dealt with by 
the Compensation Committee. In the case of two 
of the three fatal accidents, compensation was agreed 
to; one case is to be carried to the County Court. 
The other cases were practically settled, except one 
in which the injured man is to be called upon to give 
evidence, 


The May number of the American Federationist is 
full of ‘interesting news as to /abour questions in the 
United States and Canada. Compulsory arbitration 
is again vigorously attacked. The ‘‘injunction” as a 
means of preventing strikes is criticised and condemned. 
A report is given of the fight against child labour in 
Alabama ; and South Carolina, as well as Alabama, is 
blamed for its attitude on this question. Reports are 
also given of the efforts to obtain a nine hours’ day in 
the engineering trades. Legislation and organisation 
in Kansas are dealt with, and there are numerous 
reports as to the work of the organisers of the Federa- 
tion in various States from the Atlantic to the Pacific. 


The textile workers in Danville, Va., are on strike for | rap action. The local leader is said to favour this, 
| 


shorter hours of labour, and the workers of America 
are urged to give them support. 
said, has failed; now the workers seek what they 
desire by and through the work of the union. 





ut men are usually too ready to strike ; it is to the 


islation, it is | leaders that we look for prudence. 





Riotous scenes are reported to have taken place in 


| the United States, at Albany, where the tramway men 


In the Wolverhampton district the effect of the|are on strike. The unionists attacked the non- 
recent reduction in the price of marked bars is seen to unionists, and were in turn charged by cavalry, who 
be wholesome. The complaints of those who had used the flat of their swords, injuring many, but none 
bought on the old rates are hushed, as it were, by the | were reported to have been killed. But two onlookers 
steadier tone in the finished iron trade, prices being | later on, were shot by the soldiers acting as an escort 
firmer at quoted rates. List houses have, it is said, | to the cars. 


booked some good contracts for marked bars on the 
basis of 8/. 10s. per ton. Common qualities are in 


In Spain there is still a good deal of unrest ; this 


better demand, but consumers’ offers are, it is said, | is strongly manifest in Barcelona, where the labour 
at prices which are unremunerative. There has been | troubles are not quite at anend. How much of this 
an increased demand for galvanised roofing and fencing | unrest is due to political causes it is difficult to say, 
sheets, both for home purposes and for export; this | but politics enter largely into the struggles now 


has improved the position of sheet makers, who are | going on. 


able to maintain full quotation rates. Steelmakers 
also report an active demand, but low prices have to | 
be accepted. Generally, it may be said, that there is 
an improvement all round, In the engineering and 
allied industries employment continues fairly good. 





THE IRON AND STEEL INSTITUTE. 
Presidential Address by Mr. Wiu1tam Wuartwetu.* 
(Concluded from page 652.) 


Only three members of the Amalgamated Society of | p..¢ EyeRAcTION OF CYANIDE FROM THE BLAST-FURNACE, 


Engineers were on donation benefit, and only one 


In Bell’s ‘‘ Principles of the Manufacture of Iron and 


member of the Boilermakers and Iron Shipbuilders ” F 
Union. In the railway sheds men are busy, and so are oe roe me me ee eh org 


bridge and girder constructors, tank makers, iron- 


tuyeres, the fume contains 89.2 per cent. potassium 


founders, and others. In the hardware industries there | cyanide. The demand for this substance has of late 
are variations, but most of the chief branches are fairly | years increased enormously, owing to its extensive use in 


well employed, The tendency toraise wages questions 
has quieted down somewhat, which is an encouraging 
sign as regards the prospects of trade. 





In the Birmingham district there was a steadier tone 
in the iron market. In consequence of the reduction 
in rates orders have been coming in more freely, but 
not equal tothe average for the time of the year. An 
impetus has been given to trade, but for unmarked 
iron prices are low. The sheet trade is busier. In 
structural work there is general activity, plates, ties, 
and steel sections in demand. Steel is more in demand, 
but prices are low. Very few engineers are unem- 
ployed, and only one boilermaker. The other iron, 
steel, and somagantey vo rades vary, some are busier than 
others, a few are slack, but on the whole the prospects 
are not discouraging. 





There has been no material change in the position 
of the engineering trades in Caneel There is the 
game complaint that, in certain departments, contracts 
are being completed more rapidly than new orders to 
replace them are being received. In the locomotive 
department there is still plenty of work. All branches 
of electrical engineering are exceedingly busy. Boiler- 
makers seem to be so busy over a wide area, including 
the Manchester and Salford districts, that only one 
member of the union is reported to be unemployed. 
In the Amalgamated Society of Engineers, over a still 
wider area, in 28 branches, with 6714 members, there 
were 176 members unemployed from all causes. In 
three branches trade was said to be bad, in one good, 
in all the others moderate, The iron trade continues 
rather slow, buying as a general rule being confined 
to immediate requirements. A little more firmness is 
reported in the rates of pig iron for prompt delivery ; 
but there seems to be a Tack of confidence, and no 
disposition to deal largely where the future is 
concerned, 











The Northumberland colliery enginemen have decided 
to agree to a reduction in their wages, amounting to 
7d. per day, rather than raise a dispute at the present 
critical time. This reduces the wages of winding 
enginemen to 6s. per day, and of other enginemen to 
5s. 11d. per day. 

The etanod reduction of miners’ wages in 
Scotland, in which about 70,000 men are involved, 


the goldfields. Attempts are now being made to extract 
it from blast-furnace fume, by inserting tubes about the 
boshes, drawing off the fume, condensing and collecting 
the potassium cyanide. Should this prove successful, it 
will become a valuable by-product. 


Tue PRopvuctTion oF Pure Pic Equat To Best Swepisu. 
The demand for Swedish pig for high-class steel exceeds 
the supply. Why not, then, in this country produce, as 
they are doing at Johnstown, in America, pure pig to 
meet this demand? The. method used is Bell’s washing 
process, using hematite pig and conducting the operation 
in a Pernot revolving furnace. By this means .a material 
is made very low in silicon, manganese, sulphur, and 
se and may be ueed for the same purpose ag 
wi . 


This subject of problems in metallurgy has been but 
touched upon in the foregoing, and those more intimatel 
acquainted with the needs of steel manufacture than 
am, could no doubt point out many more such problems, 
and none of our young metallurgists need despair of 
finding something to work at for the future development 
of our industry. 


Tue Pore Iron Orne Surppty. 


By far the greater part of our steel in this country is 
made by the acid Bessemer and Siemens processes, 
requiring @ pure pig iron as low in phosphorus as possible. 
The Sager pe Phage of the supply of pure ore to make 
this class of pig iron is one which will have to be faced 
by us in the near future. Our only native supply of pure 
ore of the Cumberland district is rapidly approaching ex- 
haustion. Inmany works the ore now used is of ver 
much lower yield of iron than it used to be, and Spanis 
and other foreign ore is being imported in increasing 
quantities to help out the local aay On the East Coast, 
and in other hematite ironmaking districts, nothing but 
foreign ore is used, the greater part coming from Bilbao. 
We often hear reports of the near exhaustion of this 
famous deposit, and recently it was stated that the end 
would be seen within a few years’ time. [ haveno means 
at hand for verifying this estimate, and the Bilbao ex- 
ports of the last five years do not enlighten us. These 
statistics are taken from C. E. Muller and Co.’s annual 
report, and include the ore also shipped from north 


Spanish ports near Bilbao ; 
Tons. 
1896... 6 one ges Sas ... 5 047,000 
1897... fk aioe bys = ... 4959,803 
1898... m_ bss ao ... 4,633,241 
1899... at eee sas #¢ ... 6,864,174 
1900 5,268, 429 


Though there was a steady decrease from 1896, there 


has led the officials of the Scottish Miners’ Federation, wos a wadiden incrense of over 1,600,000 tone in 1999, the 


supported by the members, to try and obtain a neutral 


highest export on record. Last year showed a decrease 


chairman for the Scottish Coal Board of Conciliation, aan 
: : f 600,000 tons, but whether due to diminished supply or 
before whom these questions come. There are differ- diminished demand we cannot tell. But with canis the 


ences of opinion on this point. 





“quality ” of the ordinary Bilbao ore which goes by the 
name of Rubio, I can speak more definitely from personal 


The Trades Union Congress Parliamentary Com-| experience. The percentage of iron is steadily decreasing, 
mittee have passed a resolution adverse to the Budget, | and if the decrease goes on at the present rate, it will not 
declaring it to be a retrograde measure, violating the | be long before this ore will be too poor in iron to pay cost 


— of free trade, and otherwise interfering with 
ndustry. 








of carriage and smelting. I have taken from the labora- 


tory reports at Thornaby the average composition of the 


cargoes of this ore received in the last 11 years, 1890 to 
1900 inclusive (Appendix A). The results are plotted in 


The dismissed, or rather transferred, men on the cage 
7, : " . d t 1 the steady decline in 
London and North-Western Railway have had their aan ality. Briefly, y f- > te tal sae ae the 


interview with the directors, and were able to put average composition for 1890 was— 


their own case deliberately and fully. Now, some 
have been finally dismissed, some transferred to other 
localities, and some reinstated. 


There is still some uneasiness among the Taff Vale 


~~ my 

Tron in dry state 5 

Moisture oa oso. ase 9.00 

Tron in the ore as received wan 
de 


Silica in the ore as received 


railway men as to the non-strikers, or the men taken The av for 1900 was— 





on a the late dispute. It is said that some 124 
new men have been taken on, dispersed over the system 








to learn their duties. Some are, it is said, in favour of 


* Delivered May 8, 1901. 
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Per Cent. 
Tron in dry state 52.80 
Moisture - ae és 9.10 
Tron in the ore as received 47.99 
Silica in the ore 8 10.09 


This decrease of 2.5 per cent. in the iron, and increase 
of 2.99 per cent. silica in the ore as received, may not at 
first sight appear very alarming, but if the effect on the 
weight of raw materials in a year’s working is con- 
sidered, the seriousness of the difference is more appa- 


rent. 
To make a ton of pig iron, 1.821 tons of ore of the com- 
ition shown for 1890 would be required, but in 1900 it 
would be 1.917 tons. Our make at Thornaby approxi- 
mates 125,000 tons of pig iron yearly, made from a mix- 
ture of which Bilbao Rubio ore forms half to two-thirds, 
but in order to more fully illustrate the deterioration of 
this ore, we will suppose a but Rubio is used. 
Then, to produce 125,000 tons of pig there would be 
required 227,625 tons of ore in 1890, but in 1900 the weight 
of ore would have to be increased to 239,625 tons to make 
the same weight of iron, an increase of 12,000 tons. The 
comparison does not end here, however, for practically 
the whole of that 12,000 tons is increased earthy matter 
which would have to be fluxed and passed off as slag. 


AVERAGE COMPOSITION 
or 


BILBAO “RUBIO” IRON ORE 
RECEIVED AT 


THORNABY IRONWORKS, 1890 To 1900. 








1% 





' 


© /RON iN ORY ORE. 


X SILICA IN ORY ORE. 
@/RON IN THE ORE AS RECEIVED O SILICA IN THE ORE AS REGEIVEO 
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The silica in 1890 is 7.10 per cent., and, in 1900, 10.09 per 
cent., giving 16,160 tons and 24,178 tons of silica respec- 
tively in the weights of ore quoted above. This is an 
increase of 8018 tons. The proportion of silica to lime in 
a hematite slag (when the alumina is 12 to 14 per cent., 
and the magnesia 4 to 6 per cent.), is 1 to 1.45, so that 
this 8018 tons of silica would require 11,626 tons of lime, 
equal to 22,360 tons of limestone. This extra limestone 
and resulting extra slag would need more coke for the 
decomposition of the former and fusion of the latter, 
amounting to over 1 cwt. to the ton of pig, or 7500 tons 
for the year. Thus the decrease in the yield of the ore 
for 1900 as compared with 1890, causes an increase of 
12,000 tons in the weight of ore, 22,360 tons in the lime- 
Stone, and 7500 tons in the coke, a total increase of 
41,860 tons in the raw materials to produce the same 
weight of iron. Naturally, such a eondition of affairs 
would mean either very much increased rate of working, 
or, what is more likely, a diminished output. 

In the light of such a showing as this, one naturally 
turns to the possibility of their being other deposits near 
at hand to help off or even become a substitute for Rubio 
ore. I myself, in the past twelve to fourteen years, have 
tried several different kinds of ore, from various coun- 
tries, with this object in view. I attach a full list of 
these (Appendix B), giving the composition, mechanical 
condition, and remarksas to suitability, &c. The value 
of these analyses lies in the fact that each one represents 
the composition of a ‘“‘cargo,” and not just a small 
sample, and in some cases the results are the average of 
several cargoes. They are thus all of full practical value. 
The countries represented are Sweden, Norway, South 
Spain, Italy, Greece, and North Africa. Though many 

ve been very useful as a mixture for Rubio ore, it must 
be confessed that in no case have I found one which could 
be considered an efficient substitute. Either the compo- 
sition, mechanical condition, costs of carriage, or insuffi- 
cient supply, has been the stumbling-block. When it is 
remembered that the total exports from Bilbao and other 
ports in North Spain to the north-east coast of this coun- 
try last year totalled 1,708,167 tons, and from all other 
Parts, South Spain included, only 655,829 tons to the 


same district, it is evident that unless these other sources 
are capable of very much increased output, insufficient 
supply will be the main difficulty in the event of the 


magnetic concentration has been brought more promi- 
nently forward as a possible means of solving this quee- 
tion of the pure ore supply. The concentration of iron 
ore by this method has successfully accomplished in 
Sweden and in the United States, but before the concen- 
trates can be used in the blast-furnace they must be made 
into briquettes, as the separated ore is in a dead fine con- 
dition, in which state it would be impossible to use it in 
the furnaces. This must add to the cost considerably, 
and only under most favourable conditions will it 
ible to look for help in magnetic concentration. 
he improvements in the basic open-hearth steel pro- 
cess that have already taken place, and further im- 
provements in the near future, will soon make this 
class of steel cheaper than any other. Thus, in order that 
the acid process may compete with it, it will be necessary 
to supply hematite pig at cheaper rates. Anyone, there- 
fore, who carefully considers what I have shown with 
regard to the supply of pure ore, must see that the pos- 
sibilities of a cheaper hematite pig are not very hopeful, 
but rather the other way, and the only conclusion we can 
come to is, that this country will be compelled at no very 
distant date to adopt increasingly the basic process, and 
the use of native ore more extensively. [The President, 
in reading his address, interposed the remark here that 
in this review of the supply problems he had not in his 
mind such works as had ore mines of their own. ] 


THE BEssEMER PROCESS. 


At the May meeting last year, in the discussion on the 
Talbot open-hearth continuous process, Sir Lowthian 
Bell gave expression to an opinion which somewhat 
startled the metallurgical world, and caused many of us 
to regret that we could not have the late Sir Henry 
Bessemer with us to give his view of the matter. Briefly, 
Sir Lowtbian sta that, from his wide experience, 
as one connected with a large railway company, the 
irregularity of the ordinary Bessemer steel rail was such, 
that in his opinion the time was not far distant—if it had 
not already arrived—when the Bessemer process would 
have to be abandoned, and the open-hearth steel process 
substituted to satisfy present-day requirements. When 
we consider the almost incalculable benefits conferred on 
mankind in the progress of the last century, in which 
Bessemer’s great invention played so very large a part, 
none of us can think of the abandonment of the process 
without regret. But sentimental considerations cannot, 
of course, be allowed torule and guide us in such a matter, 
and, if it be found that the Bessemer process can no longer 
satisfy the requirements of the time, it will have to make 
way for better and more reliable methods of manufacture. 
In this connection it is interesting to recall a personal 
incident which took place many years ago. At the 
Council meeting of this Institute on October 11, 1881, I 
sat beside the late Sir William Siemens. Discussing the 
merits and respective costs of the Bessemer and Siemens 
steel processes, Sir William remarked to me ; ‘‘I may not 
live to see the day, but you may (you are a zomg man), 
when Siemens steel will be made nearly as cheaply, and 
much more reliable, than Bessemer steel.” e shook 
hands and parted, little thinking that that was the last 
time he would be with us, It is a touching memory, and 
one possessing great interest to myself. 

At this point a few words on the development of the 
Bessemer steel industry during the last quarter of a 
century may be of interest. 

In the early seventies the manufacture of steel by the 
mer process was confined chiefly to South Wales, 
Sheffield, and Barrow, and the product was used almost 
entirely for railway material, chiefly for rails and tyres. 
In those days it was the custom to remelt in separate 
cupolas each charge of carefully selected hematite pig 
iron, which, when melted, was run into the converter by 
means ofaspout. This method of melting was exceedingly 
costly, not only on account of the large amount of coke 
required, but by reason of the high labour cost, and 
the slow speed of working. At this time an output of 
600 or 700 tons was considered a fair week’s work for a 
pair of converters ; the methods then in use for changing 
and repairing the bottoms of the converters involving a 
{ amount of delay, and it was on this account almost 
impossible to work at a greater speed. By-and-by im- 
rovements were gradually introduced ; at works where 
Viest-Sammatts formed part of the plant, molten iron was 
taken direct from the furnaces to the converters. Atother 
works dependent upon — the cupolas were improved 
in their construction and charged continuously, so that 
melting was carried on at a quicker rate, and the — 
of what is known as the Holley bottom, or some modifica- 
tion of it, brought about a very large increase in the pro- 
ductive capacity of the converters. Up to this period the 
process was acid only, None but the purest hematite 
could be used. Then came the discovery of the Bessemer 
basic process and its rapid subsequent development. 
This process rendered available for pear kee! papene 
not only the ironstones of Cleveland and Lincolnshire and 
the huge cinder heaps of the Midlands, but it also enabled 
our Continental friends to open out and utilise for steel- 
making purposes their large deposits of very suitable 
phosphoric ores on a scale which up to that time had 
never been dreamt of. It is due to the basic process that 
the Continental steel trade has made such strides in recent 
ears. The production of basic steel on the Continent 
last year was about 74 million tons, against about 
800,000 tons only in Great Britain. 
t the ic process has not been adopted more 
enerally in Great A eritain is accounted by the fact that 
Cae its discovery a large acid steel industry had been 








established ; many important plants were engaged upon 


district being worked out. In the last few years|S 








it, and much capital had been invested, not only upon the 
works themselves, but also in securing large supplies of 
the necessary hematite ores, both in Cumber and in 

pain. This was not the case on the Continent, where 
the steel industry up to that period was of comparatively 
small a rtions. 

With the advent of the Bessemer basic process there 
was gradually developed a very large demand for soft 
steel or ingot iron, a quality of metal softer and more 
suitable for a variety of purposes than had up to shat 
time been produced in ap large ae Bes- 
semer acid process. This demand for soft s' has now 
grown to very large dimensions, replacing, as it had done 
to a —_ large extent, puddled iron; it is now being 
produ by both the basic and the acid process. In 
connection with the basic process the utilisation of the 
slag must not be overlooked. At a very early stagethe late 
Sidney Thomas was so greatly impressed with its value 
as 8 fertiliser, that he was once heard to say that it would 
not surprise him if the steel became the by-product. 
The difficulty, in the first instance, was how best to 
apply the slag, so that the land could derive the fullest 
value from its manurial properties. After many experi- 
ments, it was found that the cheapest and best method 
was to grind it into an ——— powder ; that when ¢o 
ground and applied to the land, the results compared 
very favourably with those obtained from superphos- 
phates. That this basic slag, or Thomas phosphate, is 
now avery important industry is evident from the fact 
that during 1899 the uction of Europe was estimated 
at 1,493,000 tons. The figures for 1900 are not yet avail- 
able, but iv is believed that the production for that year 
will prove to be much greater. 

After the introduction of the slag industry, the next 
development of importance was the adoption of the 
Darby method of carburising for hard and medium hard 
steels. This method effected a considerable improvement 
in the Bessemer basic process, as by it far greater regu- 
larity can be obtained in the adding of the carbon, and 
rephosphorisation, which occasionally took place on the 
addition of the molten spiegeleisen, has been obviated. 

Lastly, the introduction of a large metal mixer between 
the a ae — and a ogg soit 
ensured a degree 0: ularity not only in the supply, 
but also in the com: aitton of the metal to the converters 
= was not possible when the molten iron was taken 

irect. 

Notwithstanding all that has been done, chiefly in the 
direction of securing larger output and greater regularity 
in the product, the waste in the Bessemer process remains 
practically the same as it was in the early days. Although 
the purposes for which Bessemer steel (acid and basic) is 
now being used have increased enormously—fully one- 
half the make in this country being used for other pur- 
poses than railway material—it seems probable that by 
reason of cheaper methods of producing steel, the Bes- 
semer processes will have in future much more serious 
competition than has been the case in the past. The 
recent modifications of the open-hearth process by 
Bertrand-Thiel and by Talbot, aided, as they are certain 
to be, by the labour-saving appliances already in success- 
ful operation, seem to indicate that we are now on the 
verge of effecting still greater economies in our steel- 
producing methods, and unless some means can be devised 
of reducing the waste in the Bessemer converters, the 
Bessemer processes, which have served the world so well 
in the past, are likely to be superseded. 


Opren-HEARTH AcID AND Basic STREn, 


For regularity and reliability of product the Siemens 
acid steel process stands pre-eminent. By far the greater 
part of the open-hearth steel in this country is made by 
this process, owing to the facilities for obtaining a cheap 
and efficient supply of hematite pig iron, and so long as 
such conditions continue to exist it will undoubtedly hold 
itsown. But the basic open-hearth Soe is advancing 
with rapid strides, and is seriously ch lenging the position 
of the acid process as regards the cheapness of its product; 
and this fact, coupled with what I have already said on 
the question of the pure ore supply, would seem to point 
to the conversion of many of the acid hearths into basic 
at no very distant date. In the developments of the iron 
and steel industries in the future the basic Siemens 
process will no doubt claim most attention. The great 
desideratum of the process would be its adaptability to 
any class of pig iron within reasonable limits, so as to 
avoid making a special pig for it. This ideal state of 
affairs has not yet been reached, but the improvements 
that have already taken place have pag tan an widened 
its scope, and if the promises held out by the facts given 
in recent papers before this Institute on the use of fluid 
metal direct from the blast-furnace, by James Riley, 
Talbot, and Monell, are fulfilled, we may soon get much 
nearer the ideal than we are at present, and make 
steel in any district from local ores. Cleveland our 
goal has always been to make from the local pig iron, 
steel of high quality for structural we ; and though 

‘ood steel has been made by the basic Bessemer process 
rom Cleveland pig alone, up to within a few years sgo a 
“special” basic Rad has generally been le, costin 
more than Cleveland pig, from a mixture of the 


stone, puddlers’ tap cinder, and some manganiferous 
material, either in the form of ore or spiegel slag. Sir 
Lowthian Bell, one of the earliest adventurers in 


Cleveland iron trade, and now the Nestor of the industry, 
directed much attention to the development of t 
application of the local ore, in the hope of oe 
steel from Cleveland pig iron, His experiments a 
researches, culminating in the invention of his washing 
process, are all widely known, and were in two 
pers before this Institute, and will be found in its 
Soevael for 1877. By this washing process, in 74 minutes 
he remored 10 per cent. of the carbon, 97 per cent. of 
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the silicon, and 95 per cent. of the phosphorus. By pro- 
longing the washing process, a material was made con- 


taining under 03 per cent. phosphorus, which, when | 


rolled into a bar 3 in. by # in. in thickness, bent close 
double in the cold. The energetic dephosphorising effect 
of fluid oxide of iron was thus clearly demonstrated, 
and in an interesting experiment at the Tudhos 
Works of the Weardale Iron Company, in which fluid 
oxide of iron was added to a partly tet charge of 
Cleveland Pig. the action was so violent that a large 
uantity of the contents was driven out of the vessel. 
na furnace known as Price’s, and used for puddling, a 
more intense heat was obtained than in the usual 
of the furnace employed in producing malleable iron. This 
proved sufficient to melt steel, and thus a considerable 
uantity of steel was made from Cleveland pig iron atthe 
yal Arsenal, Woolwich, not later than 1877. Other 
questions delayed further trials until late in the eighties, 
when a small open-hearth furnace was erected at the 
Clarence Works. This afforded results which led in 1899 
to the construction of four furnaces, each having a capa- 
city of 40 tons. In these six different qualities of steel 
are now produced with the greatest regularity from Cleve- 
land pig iron, using the Saniter desulphurising process. 
By the use of the desulphuriser it is now possible to make 
good steel from pig iron up to 0.3 per cent. of sulphur, 
and if need be a pig containing 1 per cent. of this element 
could be successfully treated, though, of course, at in 
creased cost. The percentage of silicon that may be pre- 
sent in the pig is up to 1.5 per cent. To obtain this in 
Cleveland iron, without exceptional working and cost, it 
is necessary to use forge iron quality, in which the sulphur 
varies from 0.10 to 0.20 per cent. Whether some cheap 
and effective plan will be devised in the future to deal 
with more silicious pig than this remains to be seen; it 
as a problem for our metallurgists to work at, and so further 
widen the scope of the basic process. By the kindness 
of Sir Lowthian Bell, I attach a full list (Appendix C) of 
the six qualities of steel made at the Clarence Steel 
Works, giving analyses and mechanical tests. It is inte- 
resting to note that the prejudices of engineers and Lloyd’s 
surveyors against basic steel are fast giving way, and the 
latter now accept this steel for shipbuilding purposes as 
long as it complies with all tests, which it does most satis- 
factorily. Ihave often heard it said that steel made from 
Cleveland pig iron would ‘‘never” make plates. Whether 
they considered there was some peculiar and special evil 
spirit in Cleveland stone very hard to kill, or what, I do 
not know; but ‘‘never” is a long time, and the above 
results at the Clarence Works prove that it is not wise 
to be too emphatic in one’s prophecies, 


In CONCLUSION. 


I should just like to say a few words. on the subject of 
technical siaeniien in so far as it concerns our use of it in 
the works of this country. It is being incessantly dinned 
into poor John Bull’s ears, by the press and from public 


a. that he must educate, educate, or be hopelessly 


eft behind by his more energetic rivals. The matter is 
undoubtedly being taken up more zealously than formerly; 
but the question is, Are we using that education to the 
best advantage in our industries, or letting much of it 
go to waste, and the mental abilities of our staff to rust? 
In an address to the Cleveland Institution of Engineers, 
our latest Bessemer medallist, Mr. J. E. Stead, brought 
forward a suggestion which, I think, is worthy of notice. 
He is of the opinion that in all our free libraries there 
should be a technical department containing the standard 
works on the particular industries followed in the town. 
Better still, he considers that all our big works should 
poesess such a library of standard works on the manufac- 
ture in which they are engaged. Periodicals, reviews 
home and foreign, and ings of technical societies, 
should also find a place there, and the head of each de- 

rtment should read up and review all current literature 
foasiag on his particular branch of the industry, and point 
out to the head manager anything he may find which he 
considers would be an improvement on their methods. 
It is a true saying that he is a wise farmer who occa- 
sionally takes a peep over the fence tosee what his neigh- 
bour is doing. A glance at the abstracts of English and 
foreign papers relating to iron and steel, published in the 
volumes of the Institute’s Journal, will show what a 
great mass there is of metallurgical information stored up 
in journals and reviews at home and abroad, which many 
of our heads of departments, and men under them, never 
see, nor have a chance of seeing. They cannot be mem- 
bers of all technical societies, nor subscribe to all the 
journals ; and the result is that many useful papers full 
of information are lost to thousands to whom they would 
be of the greatest use. This is a matter which our manv- 
facturers must put right as soon as possible, and so make 
sure that the technical education given to our workers is 
not lost, or only indifferently used. That we shall have 
to fight much harder in the future to retain our proud 
position is inevitable, and all of us will be required to put 
forth our very best energies. Therefore, let it not be said 
by posterity that in the battle for commercial supremacy 
we sent our workers into the fight inefficiently equipped 
in technical knowledge. : 


REMARKS. 

Sweden (Gellivare).—This A quality increases the yield 
of iron in the mixture, but its weight limits the amount 
that may be used in our high furnaces. I found } work 
very satisfactorily with Rubio. These deposits have been 
described in papers published in the Institute Journal 
by Messrs. Jeremiah Head (1894, No. I., 47); G. 
Seaiansesten (1898, No, II., page 35): and H. Bauerman 
(1899, No. I., page 55). : 

Norway (Norwegian).—This was a sample of some 
extensive deposits in the north. As sent to Thornaby 
there were large masses of silicious material which could 


APPENDIX A. 
AVERAGE Composition or Carcors OF Bitpao Rusio Iron Ore RecetveD BY Masses. W. WHITWELL 


AND Co., Liuitep, THornaBy Iron Works, THORNABY ON-TEES. 


1890 To 1900, INCLUSIVE. 





form | - 





| | 
—— . | 1801. | 1892. | 


| 1893, 


| 


| 
1894. 





54.80 | 
8.85 
49.87 | 
8.08 | 
9.00 


Tron in dry state 

Silica in dry state .. 
Iron in the ore as received 
Silica in the ore as received 
Moisture in the ore as received 


55.40 | 
8.30 | 


49.97 | 
7.49 
9.80 


64.70 
8.85 
49.44 
7.99 
9.60 


10.08 
9.10 








APPENDIX B. 


ANALYSES OF Orgs FROM VaRIOUS CounTrrigs, Usep aT THoRNABY Iron Works, 1887 To 1900, As MIXTURES 
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APPENDIX C, 


Six Qualities of Basic Siemens Steel made from Cleveland 
Pig Iron at Clarence Steel Works, using the Saniter 
Desulphuriser. 


Quality. 


Tensile, 


RS 


p.c. p. 

.. 99,205) .240 .010 .058 
ire os .., 99,345) .110 .010 .035).050 .450 

3. Conductivity eleo- 


tricity . 99.657) .110 .012 .035| 036) .250 


4. Wire rope for trac- | 
tion... es .. 98.765! .550 -035) .050' .500/90 to 100, 4 to 6 
.., 98.665) .650 035.050 .500 


5. Steel rails é 
6. Special .. 98 706) .300 -043) .046' 880) 50 tons 
in form 


| of wire 


1. Ordinary .. 
2. Wi 


nr 
tw 


-100 
20 


easily be sorted at the mines, and so concentrate the ore 
somewhat. Being very free from sulphur and phos- 
oom. it has every promise of being a valuable deposit. 
; . further steps have been taken to open it out more 
ully. 

South Spain (Almeria).—There seems to be several 
different kinds of ore sent out under this name. The ore 
marked A is rather poor in iron and too high in sulphur 
for high-class hematite pig. The high manganese also 
limits the amount which may be used on the furnace 
burden, owing to high manganese in the pig having a 
ay corrosive action on acid steel furnace and converter 
inings. 

B.—Yield of iron low. In other respects composition 
good, containing a useful percentage of lime. The me- 
chanical condition is not good, containing far too much 
am of a dusty character, which readily blows into the 

ues. 

C.—This ore is too high in silica to be any help to 
silicious Rubio. It also contains too much sulphur and 
phosphorus for high-class pig. 

Aquilas.—Like the Almeria, there are several different 
kinds under this name. The ore marked A is a good one, 
containing a useful amount of lime. The mechanical 
condition was good, and the ore worked very nicely. 
Unfortunately, the supply seemed to be very limited. 
It was called ‘‘ Red Aquilas.” 

B.—This contains a very small percentage of silica and 
a large percentage of lime. It thus has a surplus of lime 
which may be usefully applied when mixed with silicious 
ores. Thecopper is high, and this somewhat limits its 
use, though of late years this element has not been con- 
sidered quite so detrimental as formerly. se 

C.—Rather low in iron. The manganese limits the 
amount that may be used. 

Morata.—Pure ore, contains an excess of lime over 
silica. Here, again, the high manganese limits its use. 

Mazarron.—Two low in iron. Same remarks apply as 
in the case of the Morata ore. 

Marbella.—Magnetite. Very dense and hard, and con- 
sequently refractory. : 

Incainena.—A pure ore, mechanical condition gocd. 


Manganese too high for extensive use. 





Seville and Seville Magnetic.—These ores are high in 
sulphur, and the first too high in silica. I am given to 
understand that these mines are now being worked by a 
new company, and the ore will be better eorted at the 
sg with a consequent reduction in the percentage of 
silica. 

Porman.—I have had but two cargoes of this. very 
widely different in composition. It is not suitable for 
high-class hematite pig. 

Serena.—Good ore, but apt to be small and dusty. 

Garrucha.—Mechanical condition bad. The small is 
fine dust, which readily blows into the flues. The iron 
ores of the South of Spain have been described by Mr. 
A. P. Wilson (Journal of the Iron and Steel Institute, 
1894, No. II., page 182). 

Italy.—The qualities of the Elba ore are so well known, 
and have been so fully described by Mr. H. K. Scott 
(Journal of the Iron and Steel Institute, No. I., page 141), 
that comment is needless. 

Tunis.—Zafna.—Rich ore, but very small. 

Brika.—A good excess of lime in this ore, but the phos- 
phorous is rather high. 

ALGERIA.—Mokta.—A kind of magnetite, rather refrac- 
tory, and too high in sulphur for best hematite pig. 

_ GreEcE. — Seriphos.—Too low in iron. Manganese 
limits its use, in other respects good. 





Pic 1n GerMANy.—The production of pig in Germany 
in March was 672,505 tons, as compared with 702,550 tons 
in March, 1900. The aggregate output for the first three 
months of this year was 1,992,015 tons, as compared with 
1,997,569 tons in the corresponding period of 1900. 


MeEtTaLiic PERMANENT Way.—The exports of metallic 
chairs and sleepers from the United Kingdom in April 
were 326 tons, as compared with 2647 in April, 1900, and 
8531 tons in Apiil, 1899. In the four months ending 
April 30 this year the aggregate exports were 15,517 tons, 
as compared with 14,688 tons in the corresponding period 
of 1900, and 30,072 tons in the corresponding period of 
1899. Ib will be seen that the exports have been pretty 
well maintained this year, and that metallic permanent 
way has become a regular article of commerce. The value 
of the exports to April 30 this year was 98,960/., as com- 
pared with 85,573/. and 137,296/. in the corresponding 
periods of 1900 and 1899 respectively. 


PortsmouTH_Tramways.—The award of the arbi- 
trator (Sir F. J. Bramwell) appointed by the Board of 
Trade with regard to the purchase of the Portsmouth 
tramway undertaking from the Provincial Tramways 
Company, by the Portsmouth Town Council, has been 
made known. The council has already paid 10,000/. for 
the horses and cars, and it is now ordered to pay the 
company 185,633. for the lines, in addition to the costs 
of the arbitration. The amount originally offered was 
150,000/., while the company claimed 280,000/. The 
council is now engaged in relaying and extending the 
lines for electric traction, and the total cost of the pur- 
chase and conversion will, it is estimated, exceed 
600,0007. The cars will, it is hoped, be running by the 
autumn, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ia 
Whore inventions are communicated from abroad, the Names, &c., 
Ss aaa ts amet ao 
0 Specifications may obtained 
Buildings, 


“Branch, apogee Gaertn Vo. ot 


GUNS AND EXPLOSIVES. 
5395. J. H. Barry, R. G. Pemberton, 
Bree 


London, and 
Lee, Kent. Mechanism, (8 Figs.) March 21, 
1900.--In this breech apparatus for quick-firing and other guns 


there appe 





























chambers are discharged alternately, the gun being loaded 
from two slides which may be fitted with hoppers containing 
cartridges. An obturating screw makes a tight joint to prevent 
escape of powder gases on the breech joint. In some cases a 
single chamber oscillating breech is used. (Accepted March 27, 
1901 ) 


ELECTRICAL APPARATUS. 
8290. G. E. Heyl-Dia, Warri: Lancs. Twin 


ars to be usually two chambers, and the double | 
breech thus constituted oscillates in such manner that the | 





Conductor. [4 Figs.] May 4, 1900.—A twin conductor, accord- 
ing to this invention, and ‘‘in which each individual conductor | 
is absolutely insulated from one another,” comprises two con- 
ductors, one on each side of a dividing strip of flexible insulating 
material, a covering being used to lap round and bind the con. | 
ductors and the ting strip together. The covering may be | 
insulating material put on with rollers and keyed in the manner | 


| 
| 








shown in the drawing, vulcanisation being afterwards effected. 
It is stated that ‘‘When there are more than two conductors, 
& fillet is{placed between each,” and that ‘By this invention 
the wood casing as now: used is entirely done away with, also 
the use of bare or insulated conductors fastened to porcelain 
insulators as used on the Continent and in America are obviated,” 
and also that ‘‘The cable is fastened to the wall by driving nails 
through the fillet or fillets, and the speed of wiring is consider- 
ably increased.” (Accepted March 27, 1901.) 


6947, B. G. Lamme, Pittsburg, Pa., U.S.A. Dy- 
namos, [7 Figs.] April 12, 1900. eaves date February 
26, 1900.—In order to minimise distortion of the magnetism in 


field-magnet poles occurring by reagon of armature cross 


L%g.7. 











aL! | | 
_—— | | 
wae ST 
magnetisation, the poles are channelled on the surface in a 


tion parallel with the armature axis, and short-circuited that he has found that ‘‘the capacity and efficiency of direct- | 
uctors of some good conducting metal are wound in the chan- | current rotary transformers can ncreased 
80 as not only to surround each portion of the pole-piece | cost reduced by adopting the apparently circuitous process of 





lying between the channels but also the pole-piece as a whole. 
The short-circuited conductor may be cast as a grid and after- 
wards attached to the pole-piece. It is stated that, as an alter- 
native method, the grid may be cast on to the pole-piece, the 
channels in which may, in this case, be of undercut formation. 
(Accepted March 27, 1901.) 


8289. G. E. Heyl-Dia, Warrington, Lancs. Cable- 

. (8 Figs.) aw § 4, 1900.—In the making of twin and 

other compound-insulated conductors one pair of rolls is made 
to suffice for covering a number of conductors with insulating 
material. The edges ofthe roll grooves are proportioned so that 

















those at the outer edges meet for trimming off the surplus of 
insulating material, anid such of the inner pairs meet as may be 
necessary for the purpose of severing insulating material between 
such conductors as are not to be joined. In the example illus- 
trated, the outer and centre pairs meet for the production of two 
twin-wire insulated conductors. (Accepted March 27, 1901.) 


5593. A. Wright and The Reason Man i 
Company, Brighton. Electricity Meters. (9 Figs. 
March 24, 1900.—According to this invention mercury electrolytic 
meters are constructed with an additional reservoir of compara- 
tively large capacity into which the mercury in the first measur- 
ing vessel is discharged 7 syphonage, tipping, or the like, as soon 
as it is quite filled. The larger reservoir is provided with a scale 


Fig.2 











































5593 


in order that there may be an indication of the number of times 
the first measuring vessel has been emptied. A resistance may 


be combined with the apparatus for the ae of keeping the } 


electrolyte unequally heated, thus causing its circulation and 
minimising crystallisation troubles. A meter indicating by dis- 
solution of the anode is described. Other improvements are sug- 
gested. (Accepted March 27, 1901.) 


6774. W. L. Spence, Alloa, N.B. Direct-Current 
Transformers. [2 Figs.) April 11, 1900.—The inventor states 
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converting the primary curreut ora portion of it into polyphase 
alternating current o! corvenpunting posaatae, transforming, re- 
ducing, or increasing this pressure to a different or alike alterna. 
ting re, and reconverting this polyphase current into a direct- 
current of corresponding electromotive force.” The machine may 
be of multipolar construction, and when current is to be furnished 
at four pressures, the seco: may be wound for one-half of the 
primary pressure, the common middle point of the static reducing 
transformer affording a terminal for connection to the idle 
wire. In one apparatus according to the invention, and cable 
for reducing a supply to about h tential, ‘‘ the transformer has 
two armature windings connected in series and each carrying half 
the primary pressure. The polyphase supply is afforded by two 
sets of collector rings, which are connec to two independent 
sets of star-connected electrical circuits carried on a single common 
set of magnetic circuits so that energy is readily transferrable from 
one to the other for balancing and equalising purposes. The low- 
tension supply is then taken from the common middle point of each 
| electrical (polyphase) system for the outers and the third or 
| middle wire, if any, is connected to the common brush lead be- 
tween the two commutators.” (Accepted March 27, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &o. 


Limited) Rugby, Shaft Bearin rigor Mer TY 
ugby. gs. 8. ay 
1900.—-The bottom block of a shaft bearing has its vertical 
alignment preserved by side slides, but its horizontal alignment 
may alter to conform with the line of the shafting by reason of its 
being supported from beneath through part spherical sliding 
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faces. The block carrier is held up at its ends by bolts through 
the sides of the bearing on a line at right angles to the shaft axis. 
It —— to be necessary that the part spherical surface on the 
block should be convex and that of carrier concave. Adapta- 
tions are a in one of which a cap whose upper surface may 
be “* wholly or partially spherical” fits over the shaft. (Accepted 
March 27, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,127, T. F. Morrin, Jersey City, N.J., U.S.A. 
Boilers. [3 8.) December 18, 1900.—In this steam boiler 
there are a number of sets of inclined water-tubes, a separate 
manifold chamber at each end of each set of tubes and a separate 
tubular connection between the manifold chambers at each of the 
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adjacent ends of the two sets of tubes, the manifold chambers 
each having curved tube-sheets, the tube-sheet of one chamber 
being lel with the tube-sheet of the adjacent chamber to 
which it is connected by the set of water tubes. ne pene 
construction shown in the drawings is described claimed, 
(Accepted March 27, 1901.) 


teshead-on-Tyne, 
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materially i ir | 


a Fo 
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| es, we lers, whether vertical or ho’ 


T. Archer, Ga \-' Boilers. 
May 16, 1900.—The gps. meng characteristic of 

zontal, appears to be that 
the combustion gases pass away from the furnace chamber 
through short tubes into one side of an annular chamber sur- 
rounding, round which, dividing, they flow in both directions, 
until meeting at the other side thereof they pass away to the 
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flue by a single short pipe extending through the outer water 
vessel. The inner water vessel is supplied at the baee with water 
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from the outer water vessel to insure sufficient circulation. 
( Accepted March 27, 1901.) 


23,128. T. F. Morrin, Jersey City, N.J., U.S.A. 
Boiiers. {4 Figs.) December 18, 1900.—In this boiler the 
lower headers may be supplied either through side tubes or by 
means of larger tubes at the outer side of each tube sheaf. The 
uptake tubes are in double rows, with sufficient space between 


Fig. 
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the pairs of rows to allow of the ready removal of damaged tubes. 
The centre baffle in each tube sheaf is not extended as far as the 
edges of the sheaf, space being left at these parts for the com- 
bustion gases to pass through to reach the rear tubes. (Accepted 
March 27, 1901.) 


RAILWAYS AND TRAMWAYS. 


8266. J.A. Timmis, Londen, Bogies. [10 Figs.) May 
6, 1900,—According to this invention, and with the object of 
hauling bogies from a point other than, and well in advance of, 
the centre of the pivoting axis (no matter in which direction the 
































car may be moving), one arrangement comprises a framework of 
part circular outline attached to the under part of the car, and 
two wheels or sets of wheels on the bogie, inst one or some 


ppears 
wider at its upper part. (Accepted March 27, 1901. 


9060. F. C. Newell, Wilkinsburg, Pa., U.S.A. 
Brake Shoes. [4 Figs.] May 16, 1900.—Cores for brake 
electromagnets are, according to this invention, made in lami- 
pated form, but each has attached ‘‘ wearing shoes at its ends of 
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poles.” The poles project downwardly, and each has a slot, the 
wearing shoes having projecting ribsadapted to be secured in the 
slots. In order that the cross-sectional area of the magnet may 
be uniform additional plates are secured to the body at its narrower 
portion. (Accepted April 10, 1901.) 


MISCELLANEOUS. 


9459. J. H. Street and Willans and Robinson, 
Limited, Rugby. Flywheels. (2 Figs.) May 22, 1900.—In 
order to enable po Pree 4 to be attached to shafts without the neces- 
sity arising for adjustably centring them thereon, the wheel and the 
shaft are turned true and are made accurately tofit. In order that 


Fig.2 


me | 


se 
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this may more easily be done, according to thisinvention the shaft 
is provided with a true turned enlargement in form very like a 
small pulley, and to the pees of this the flywheel boss is 
bolted. The flywheel may be built of segments bolted together. 
(Accepted March 27, 1901. 


6482. R. Zeiller, Munish, Germany. Press Glass 
Manufacture. [1 Fig.) April 6, 1900.—A continuous glass 
furnace, designed to prevent the necessity for stoking between 
all a and in which (it is stated) natural draught suffices for 
the production of great heat with a ‘‘tulip-shaped flame” well 
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adapted for the purpose in view; the combustion chamber is 
divided by a rib or partition extending downward from the roof 
to some above the grate in such manner that the gases 
of combustion are compelled to pass over and through the incan- 





of which, at the leading side of the bogie, the frame presses when 
the bogie is being hauled. The effect of the invention, in brief, 


descent — of fuel at the back, and thus to be completely 
burned. rough lateral channels heated air can be introduced 


a to be to provide the bogie with a wider ne or a pivot | if 


necessary. The wall at the back of the combustion chamber ig 
provided with one or more comparatively fine orifices through 
which the gases of combustion pass into the chamber in which 
the glass is are to be to the flame. The chamber 
is provided with — at the sides for the outlet of the gases 
of combustion so that the latter _— in “the —_ of a tulip” 
from the aforesaid orifices into openings at the sides, from 
which they either pass into the chimney or are conducted to some 
other place, for into a chamber, for further use. In 
getting heat, slides can be drawn back so that the gases pass 
upwards h the chamber directly into the chimney. (Ac. 
cepted March 27, 1901.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to he prcvent time, and 
reports of trials of patent law cases in the United States, ma: 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





Grrman Commerce.—The value of the imports into 
Germany in the first three months of this year was 
67,883,200/., as compared with 74,284,450/. in the corre- 
sponding period of 1900. The value of the exports from 

<n Mag the first three months of this year was 
56,290,250/., as compared with 59,922,900/. in the corre- 
sponding period of 1900. 


Tue INSTITUTION OF JUNIOR ENGINEERS.—The sixth 
and concluding lecture of the course on ‘* Works Manage- 
ment” was delivered by Mr. A. H. Barker, Wh. Sc., 
B.A., B.Sc., at the Westminster Palace Hotel on April 25, 
the Vice-Chairman of the Institution, Mr. Ernest King, 
presiding. The lecturer continued the consideration of 
the question of cost accounts, one it with special 
reference to establishment expenses. The methods neces- 
sary to obtain accurate results were indicated, and pos- 
sible sources of error pointed out. Specimens of the 
books required were illustrated. The principles of the 
determination of depreciation charges were discussed at 
some length, and the desirability was urged of reducing 
all costs to a common basis, and plotting them in the 
form of curves from which it would be possible to deduce 
a law, according to which the costs would vary. The 
various matters involved in the process of estimatin 
were then entered into, the important bearing upon it o 
& proper system of cost-keeping being dwelt upon. At 
the conclusion of the lecture a vote of thanks was accorded 
Mr. Barker, and it was announced that the six lectures 
would be published by the Institution at the earliest 
possible date.—On May 3 a meeting of the Institution 
was held atthe Westminster Palace Hotel, the Chairman, 
Mr. Percival Marshall, presiding, when the Northcott 
Prize paper on the — ‘* How may the Best Efforts 
of Employers and Employed be exerted for their Mutual 
Advantage, and for the National Benefit?” which had 
been awarded to Mr. William Powrie, was read and dis- 
cussed. The adjudicators were Mr. J. A. F. Aspinall, of 
Manchester; Mr. Denny, of Dumbarton, and the 
donor of the prize (value 5 guineas), Mr. W. H. North- 
cott, of London, The author, in commenting upon the 
relations existing between the employer and employed of 
the present day, expressed the fear that each class wrongly 
regarded the other as an antagonist, instead of recog- 
nising that their interests were identical. The modern 
factory system had tended to this condition, and the in- 
crease of limited liability companies (whose — 
had only a financial interest in them) had also done much 
to discourage the formation of mutual friendship. 
Trades unions had not been an unmixed blessing, 
much bitterness of feeling having been caused by un- 
reasonable interference between employer and em- 
ployed. Referring to the attitude of the employer, it was 
unfortunately too common a oe speed for employers and 
man to keep aloof from their men, and to treat them 
as if they were of an inferior race. The workman might 
hold a different opinion from the foreman as to the best and 
quickest method of executing certain work, Due con- 
sideration should be given to it, and means adopted in 
every possible way to show that the men’s interest in 
their work was not disregarded. Questions of pay and 
allowances were dealt with in the paper, and the general 
conduct of the a discussed. Men were ready 
enough to exert themeelves in competition with others in 
recreation or amusement, and if possessed by a proper 
spirit they would be equally willing to do so at work, 
which was of greater importance to them. A common 
cause of increased cost of production was due to the objec- 
tion of the workmen to run machines at the maximum 
speed, their stated reason being that more men would be 
required to do the same amount of work, but the actual 
result was that future orders were sent abroad, and 
work altogether lost to the operatives of this country. 
Time and energy were often spent in devising means for 
reducing the cost of uction ; but were rendered to a 
large extent abortive by the indifference or covert oppost- 
tion of the workman, who really had it in his power to 
materially aid success. There would always be a diffi- 
culty in getting human on Soe employers or 
employed, to do all they ought ; but a more perfect educa- 
tion, the encouragement of higher ideas in both classes to 
assist in overcoming i ce, indolence, and prejudice, 
would do much to bring about a better understan : 
between them to their mutual advantage and “er ob 
benefit of the nation at large. In the discussion Vink 
followed, Messrs. E. Goffe, of Kimberley, R. C. ws 0, 
W. J. Tennant, G. Bullock, H. J. Young, R. Maret 
T, E. Dowse, J. Oswald, J. H. Pearson, O. Spiller, 
E. Eade, and thechairman, took part. The author _ 
replied, the proceedings closed with the announcemen 7 
the summer meeting of the Institution, Avgust 10 to 4/, 
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eZeog ‘These Machines were avaried a Gold Medal at the Paris Exposition, 


p* you want a Lathe for your tool-room or laboratory, one that is adapted 
to and will produce the finest class of work in great variety? If so, this 
12-in. Henpgy-Norton will exactly meet your requirements in every particular. 
It has ALL the valuable attachments and improvements for which the 
HENDEY-NORTON LATHE is noted. 


Also regularly furnished with drawing-in collet and watch tool chucks from 

4 in. to 4 in. by 16ths; special sizes up to fi in. can be furnished if wanted. These 

are invaluable for making small taps, reamers, mills and other small tools from 
the rod—no previous cutting off and centering required. 


This Lathe furnished in 4 ft., 5 ft., and 6 ft. beds. 
























12 in. by § 5 ft. Hendey-Norton Lathe. MANUFACTURHD BY 


THE HENDEY MACHINE COMPANY, Torrington, Conn., U.S.A. 


OUR pia ARE— 
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IMPROVED PATENT IMPROVED PATENT 
ane w owen PETER BROTHERH OOD, -'sncrressene 
S-GVLINDER ENGINES MECHANICAL ENGINEER. AIR 
open or lowe. Bal vedere Road, Westminster Bridge, LONDON, 8k. COMPRESSORS 


TORPEDO SERVICE, &c., 


FOR DRIVING 


FANS, sa. 
CENTRIFUGAL _8IMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
DYN AMOS ENGINES 

hoH-ePEKD we 


Driving Dynamos, &c. 
AS SUPPLIED FOR 

H.M. YAGHT “VICTORIA & ALBERT,” 

H.M.S,." ROYAL SOVEREIGN,” 

H.M.8, “ MARS,” 

H.M.S, “ PRINGE GEORGE,” 

H.M.S, “ LEVIATHAN,” 4145 

H.M.S. “GOOD HOPE,” &., &c. 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 
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 @GHORGH EBLELIOT & oOoO., 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, dc. SS aii 
OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. __ LOOKED OOIL ROPE, 9101 
—— 


THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


Seale Massns. TAITE & CARLTON, 68, QUEEN VICTORIA STREET, F.C.) 
ei OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


ai nth | Sl Suitable for any gauge. 
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30-Ton 
BOCIE 
COAL WACON 


4 ft. 8} in. gauge. 
—— + 3788 


peceeeat, <j 8 amen | (ea, ff aN 4 ” —- eee ea = Tare: 18 tons 16 cut, 
|  _£—<—$—= —— ES Capacity: 1244 cubic ft. 
Length inside: 40 ft. 
Width; 7 ft. 7 in. 
Length over Buffers: 48 ft. 































soen la Ghent 5 33 length 40 per cent. 
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. The above wagon will safely traverse curves of 1 th aden. 
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GOLD MEDAL AT INVENTIONS EXHIBITION. 
Morton’s Patent Extended for Great Merit. 


+ Ejector Condenser. 


Tus Evector ConpEnssr is 2 ~4 
plicable to all Steam Engines 
Steam Pumps and Sugar Pans. 

Produces a vacuum without Air 

. Pumps. 

Has no moving parte. 

aa 25 to 50per cent. of Steam Baved. 

Not liable to get out of order for 
years. 

Repays its own cost in 
months. 


REDUCED PRICES. 


A. F. CRAIG & C0., 


LIMITED, 
PAISLAY, 
Sole Manufacturers and 
Successors to 
Alexr. Morton & Thomson, 

GLASGOW. 6291 
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BRASS & COPPER 
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SEAMLESS &  BRAZED 


fF) TUBES 
ih FOR BOILERS, CONDENSERS. 
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THE KUMASI RAILWAY. 


THERE have been eight wars between the British 
and the Ashanti since 1807, and twice the native 
capital, Kumasi, has been burnt, in addition to 
being captured a third time last August. The cause 
which rendered these wars possible was the wretched 
means of communication between the coast and 
the inland towns. As long as native pathways, 
densely overgrown on each side, and often flooded, 
were the only means for the passage of troops to 





evident that a railway must be made to Kumasi, 
and that the work could not be undertaken solely 
by the Colony, without Imperial assistance. Mr. 
William Shelford, M. Inst. C.E., C.M.G., was 
therefore requested to make surveys, and find 
what was the best route to adopt. The first point 
was the selection of a port. The Gold Coast 
has no harbour ; bars of sand block the mouths of 
the rivers, and there is no point at which vessels of 
any size can come close to the shore. The only 
rivers which are useful for navigation are the 








Fie. 1. 

















Fig. 2. 


the hinterland, the native races felt that they 
might take great liberties without much risk of 
punishment. Occasionally they went too far, and 
were shown that their security was not as com- 
plete as they imagined. After Lord Wolseley (then 
Sir Garnet Wolseley) captured Kumasi in 1874, 
there was a period of , broken once or twice 
by threats of invasion, until 1895, when Kumasi 
was again destroyed. In the meantime, a great 
change had come over public opinion, and colonies 
had ceased to be ed only as responsibilities 
which were barely worth the trouble they entailed. 
Other nations, and particularly France, had showed 
us that they valued the interior of Africa, and that 
if we did not establish our hold on the territories 
Wwe claimed, they would occupy them and exclude 
us. The result was that it became increasingly 











Ancobra and the Volta, the former of which is used 
for transporting machinery to one section of the 
gold mines, which are also in part the objective of 
the railway. Mr. Shelford chose Sekondi (see map 
on page 691) as the best place on the coast for the 
commencement of the line, and in 1897 an expe- 
dition was sent to make the a examina- 
tion of the 39} miles from Sekondi to Tarkwa. In 
December, 1897, the Colonial Office determined that 
this section should be proceeded with, and the rails 
have now reached Tarkwa. The country between 
Tarkwa and Kumasi, which was hitherto unknown, 
was examined by Mr. Fred. Shelford in 1899, and 
the extension was authorised in March, 1900. 

We learn from the West African Year-Book* that 


~* The West African Pablishing Syndicate, Tower 








on the extension to Ashanti, past Tarkwa, the earth- 
work is in hand to four miles, and the heavy rock 
cuttings to seven miles, and arrangements are made 
to start earthworks to the tenth and twentieth mile 
at once. The route is surveyed as far as Obbuassi, 
and the work is proceeding at four miles per month, 
and as more labour is obtained it will be expedited. 
The maximum gradient to Tarkwa is 1 in 50, and 
there are no high hills between that place and 
Obbuassi. The gauge is 3 ft. 6 in., with 50-lb. 
rails and 84-lb. steel sleepers. 

Our illustrations on the present page show the 
station and workshops at Sekondi, and the piers at 
the same place. The station includes carriage and 
wagon sheds, fitting shops, station buildings, 
stores, andthe like. The coast is of the represen- 
tative West African kind. The steamers lie at 
anchor from one to two miles out, and unload their 
cargoes into surf boats, which are then towed to 
the piers. The lower pier was first built, but a 
second at a higher level has since been erected to 
facilitate the handling of goods. It is expected 
that very heavy cases will eventually be landed 
here for use at the gold mines, many of which are 
close to the line. For instance, the Fanti and 
Warsaw concessions are close to Tarkwa; the 
Adansi mines are to the south-west of Lake 
Busumakwe, as are also those of the Ashanti 
Company; the Ashanti Goldfields Corporation’s 
property lies for 12 miles on the railway. Many 
of these mines have given guarantees of traffic 
by way of assistance to the construction of the 
e. 

In constructing the line, considerable difficulties 
have been experienced, The climate has, de- 
servedly, a bad name, and it is not every engineer 
who has sufficient confidence in the strength of his 
constitution to trust himself in it. Native labour 
is also difficult to get, for the people are able to 
supply their wants with very little exertion, and 
do not take readily to steady work. Much dense 
forest has had to be cut down and underwood to 
be removed. The supply of stone for ballasting 
purposes is almost non-existent, and the formation 
is of ** swish,” a kind of red clay, which sinks and 
runs in the heavy tropical rains, and entails 
constant attention. It is hoped that the line will 
shortly pass through a district where abundant 
stone can be found, and then a good many of the 
present difficulties will disappear. The cost of 
the line is estimated at 60007. to 7000. a mile ; up 
to Tarkwa only one large bridge over the Bonsa 
River has been required. 

At present there are three very fine bungalows 
erected as stations on the road to Tarkwa, the first 
being at 64 miles ; the second at Mansu, 164 miles ; 
and the third at 28 miles. The works are being 
carried out by the Gold Coast Government under 
the supervision of Messrs. Shelford and Son as 
consulting engineers, and the chief resident engi- 
neer is Mr. Bradford. 


a 





BrazILIAN Rartways.—The extent of railway in opera- 
tion in the Brazilian State of San Paulo at the close of 
last year was 2108 miles. The corresponding length of 
line in operation at the close of 1899 was 2071 miles, and 
at the close of 1898 2016 miles. 





Leeps Corporation TRAMWAYS.—The accounts of the 
Leeds Corporation Tramways for the financial year end- 
ing March 25, 1901, show a surplus, after oy for 
depreciation, interest, and sinking fund, of 31,0587. The 
car receipts amounted for the year to 180,606/., of which 
133,4497. was the result of the electric tram service. 
Other items nap om the total receipts of the year up to 
183,1997, From this Pps there was i sat 4 ced 
running expenses an: ministrative and general c 

leaving a gross profit of 61,797/., reduced by interest and 
sinking-fund charges to 31,058/., as already indicated. 
A year since, the gross profit was 30,027/., and the surplus 
profit, after deducting interest and sinking fund, was only 
6167/7. Since then, however, the electric tram service has 
been considerably extended, the receipts from electric 
traction in 1900-1901 being more than double those for 
1899-1900. The earnings of the electric cars in 1900-1901 
averaged 12.77d. per car mile, while the earnings of the 
horse cars were 7.42d. per car-mile, and those of the 
steam cars 12.12d. per car-mile. The corresponding 
earnings for 1899-1 were: Electric cars, 12.62d. per 
car-mile ; horse cars, 9.45d. per car-mile ; and steam cars, 
12.13d. per car-mile. The working expenses came out as 
follows last year: Electric traction, 6.55d. per car-mile ; 
horse traction, 9.75d. per car-mile; and steam traction, 
10.90d. per car-mile. The net profit. realised upon the 
electric-traction cars was accordingly 6.12d. per car-mile, 
while the horse cars were worked at a loss of 2.35d. per 
car-mile, and the steam cars at a profit of 1.22d. per car- 
mile. The enormous gain upon electric traction will be 





Chambers, Moorgate-street, E C. 


at once noted, 
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THE DEVELOPMENT OF SMOKELESS 
POWDER IN THE UNITED STATES. 


By F. A. Writcox, B.Sc. 


AMERICAN competition, and the progress of science 
and manufactures in the United States, have been 
the subject of many articles and much correspon- 
dence in scientific, technical, and other journals in 
this country. A careful study of these articles would 
lead an Englishman, who had not visited the United 
States, to conclude that we are not onlyat the present 
time inferior to the American nation in our scien- 
tific and technical knowledge, and in our methods of 
manufacture and commercial organisation, but that 
we may expect to be in a worse position in the 
future. A visit to the United States would most 
assuredly tend to strengthen this impression. 

To an Englishman who has been engaged in 
technical work in his own country, and has become 
acquainted with the lines on which technical indus- 
tries are carried on, especially the chemical industry 
-—an industry which has declined of late years, 
owing to rule-of-thumb methods, the neglect of 
scientific knowledge, and the employment of labour 
of the poorest and cheapest sort—the enthusiasm of 
capitalists, the keen demand for scientific know- 
ledge, and the smartness and intelligence of the 
well-paid American workman, cannot but form a 
very striking contrast. And, even assuming 
that we are at the present time on a level 
with the Americans, he must be forced to the 
conclusion that we must make great changes if 
we wish to maintain our position. Our capi- 
talists must learn to appreciate scientific know- 
ledge, and encourage scientific observation and 
research in their factories ; and our workmen must 
be educated to take an intelligent interest in their 
work, and to apply themselves to their duties with 
the zeal and earnestness which are so characteristic 
of the American, and so uncharacteristic of the 
English workman. 

Our attention has been chiefly directed to those 
of our industries which have felt, and are beginning 
to feel, the effects of American competition. We 
have naturally studied the conditions under which 
these industries are carried out in both countries in 
order, if possible, to fit ourselves for meeting this 
competition. There are, however, industries in 
both countries of the same nature which do 
not of necessity compete ; and probably the 
best example is the manufacture of smokeless 
powder, It is an industry of great importance, of 
comparatively recent origin, and one which essen- 
tially requires scientific knowledge for its develop- 
ment. A consideration of the present position of 
this industry in the United States, and the means by 
which it has been attained, will enlighten us as to 
the methods which are employed by the American 
nation in developing an industry of a highly tech- 
nical nature. A study of the development. of 
smokeless sporting powders would be instructive ; 
but it is proposed to consider in this article only 
smokeless propulsive explosives for military pur- 
poses, as being the type which is of really national 
importance. 

hese powders are all of the condensed or gela- 
tinised type—that is to say, in the manufacture of 
all of them nitrocellulose, which has been acted 
upon by a solvent to such an extent that it can be 
moulded, rolled, or pressed into suitable forms, is 
employed. Such powders were practically un- 
known before the year 1885. In 1886, Wendland 
patented a powder and cartridge-case made of 
nitrocellulose dissolved in a suitable solvent, to 
which was added potassium chlorate. The mass 
was rolled into sheets and grains. The object 
of the invention was to make the cartridge-case, 
as well as the powder, form part of the charge. 
In 1886, E by also patented a process for 
making smokeless powder from nitrocellulose by 
completely dissolving this substance in a solvent 
such as acetone, ether, &c., kneading into the mass 
various ingredients, then rolling it into sheets and 
cutting it into grains. In 1888, Nobel patented 
ballistite, a mixture of about equal parts of 
nitroglycerine and nitrocellulose, gelatinised by 
means of a solvent and worked into suitable 
forms. During 1889 both Maxim’s patent for 
maximite, a mixture of tri-nitrocellulose, nitro- 
glycerine, and castor oil gelatinised by acetone, 
and Abel and Dewar’s cordite patent appeared. 
Since this date in Great Britain, so far as the 
Government is concerned, the only development of 
smokeless powder has been on the lines of im- 





proving the methods of manufacture of cordite and 
determining the size and form of grains for arms of 
various calibres. 

Turning to the United States, we find in the 
report of the Chief of Ordnance, issued in October, 
1893, a statement with regard to the manufacture of 
the magazine rifle, calibre .30 in., model 1892, as 
follows: ‘‘A certain number of the arms will be com- 
pleted at the armoury during the current fiscal year ; 
and, although a smokeless powder for the ammuni- 
tion has not yet been adopted for service, a sufficient 
quantity of the Wetteren powder has been ordered 
to furnish what is required for immediate needs 
pending the now very encouraging outlook for 
securing a suitable powder for domestic produc- 
tion. Excepting the powder, the arrangements for 
manufacturing the ammunition in quantity are now 
complete.” 

This statement fixes a date from which we may 
trace the development of smokeless powder in the 
United States, for we are informed authentically 
that the Government had at this time no suitable 
smokeless powder of domestic production. Although 
there was not a satisfactory smokeless powder of 
domestic production, yet samples of powder manu- 
factured in the States were submitted to the 
Government for trial during the year 1893, and 
they wére compared with several varieties of powder 
of foreign manufacture, and it was found that the 
Leonard and Peyton powders, made in the States, 
gave superior ballistic results to any others tested 
in the small arm. It is interesting to notice the 
spirit in which the Government met private manu- 
facturers. Their action with regard to the Leonard 
and Peyton powder manufacturers, and inventors 
of smokeless powder generally, is illustrated in 
the following quotation from the Ordnance report : 
‘*It is gratifying to be able to state that the pro- 
prietors of both these powders are encouraged to 
proceed to manufacture in quantity, and have placed 
samples of considerable amount at the disposal of 
the Department for more complete test. The De- 
partment procures all of its supply of powders from 
private makers, and, with the purpose of aiding in 
every practicable way in the development of a suit- 
able smokeless powder of domestic production for 
the military service, has assisted these and other 
inventors, by the sale of pressure barrels or rifles 
and parts of ammunition of standard pattern with 
which to make their own private tests, whilst the 
samples of powders submitted have been tested by 
the Department without expense to the makers, and 
the results promptly communicated for their infor- 
mation.” 

During the year 1893 the following smokeless 
powders were tested in the .30-in. United States 
Army proof barrel : 


Leonard, Peyton, and Dupont, of American 


production. 
Troisdorf, of Austrian production. 
Wetteren, of Belgian . 
B. N. F., of French a 
Rifleite, of English i 


The results are given in Tables I., If., and III. 


























Taste I. 
| | 
| | ee 
| as. i-3 | ee 
Sa Se < & & 
Powder. | = ‘ 232 s fa é 
2s a0 c*8 s oe 
\68| 3 §an 93 885 
es has = Js a | 
| grns. | ft.-secs. ft.-secs Ib. 
Leonard .. .. 5 | 82 | 1991 22.0 | 32,000 
» Sample N 7 33 2037 10.2 32,500 
x Big 6 | 31 | 2019 13.8 | 33,500 
Peyton .. 6 37 2013 18.5 | 31,500 
Troisdorf.. 7 35 | 1953 12.6 34,400 
Wetteren 9 37 | 1962 19.6 | 38,500 
Rifleite .. 9 | 39 | 1969 | 216 | 45,500 
B.N.F. .. | 12 | 84 | 1932 | 10.5 | 47,000 
Dupont .. 5 35 1964 9.0 | 54,000 
Tase II. 
Test for Moisture.—Powders Exposed to Moisture for 24 
Hours, 
| Pressure | Increase in 
Loss in | Tei 
P 4 2 | Reduced per | Weight 
ste Velocity. | Square lech. |_of Powder. 
ft.-secs, Ib, per cent. 
Peyton as a 40 2000 0.64 
Leonard, Sample N 100 5000 3.18 
a» ea fe 100 5000 297 
Troisdorf .. | 100 7000 1.64 
} 











TaB_e III, 
Pouders Exposed to Heat for 24 Hours. 





Pressure : 
| Gain in Loss in 
Powder. | -wWetnnd Increased per “ 
| Velocity. Square Inch, | Weight. 
| ft.-secs. Ib. | per cent. 
Peyton oe oe 10 4,000 | 0.238 
Leonard, Sample N 50 6,000 1.69 
Pe | none 6,000 0.246 
Troisdorf .. 50 10,000 1,29 








It is well known that there is at the present time 
a divergence of opinion amongst experts as to the 
relative merits of smokeless powders of the nitro- 
glycerine-nitrocellulose type and those of the non- 
nitroglycerine-nitrocellulose type. Both classes 
are represented in the above trials. 

Leonard, Peyton, and Wetteren were nitro- 
glycerine powders ; Troisdorf, Rifleite; B.N.F. and 
Dupont were non - nitroglycerine - nitrocellulose 
powders. 

Leonard powder was a mixture of nitroglycerine 
and nitrocellulose, with an organic substance as 
restrainer, gelatinised by acetone, pressed into 
cords, and cut into grains. Peyton powder was 
similar to the above, but contained less nitro- 
glycerine, and was more brittle. 

Troisdorf powder was composed of nitrocellulose 
of about 12 per cent. nitrogen, completely soluble 
in ether-alcohol, gelatinised by this solvent, rolled 
into sheets, and cut into grains. Rifleite was com- 
posed of a mixture of tri- and di-nitrocellulose, 
with the addition of a small quantity of di-nitro- 
benzine, gelatinised with acetone, rolled into 
sheets, and cut into grains. B.N.F. powder was 
composed of di-nitrocellulose, gelatinised by ether- 
alcohol, rolled into sheets and cut into grains. 

It will be noticed that the nitrocellulose powders 
develop a greater pressure for the same muzzle- 
velocity than the nitroglycerine-nitrocellulose 
powders, and also that they are more affected by 
heat and moisture. The tests in these Tables are 
by no means complete. They compare the powders 
under ordinary conditions,- but throw very little 
light on stability. 

A large number of trials of smokeless powders 
for cannon were made during the year 1893, of 
which Table IV. gives a summary of the results. 
The remarks on these trials are of as much 
importance as the ballistic results, but are too 
voluminous to give in this article. The following 
extracts are probably the most important from the 
point of view of the powder-maker : 

French B.N. (for Field Guns).—This is made in 
strips 3 in. long, 0.05 in. thick, striated with lines, 
so that it may be broken in width as desired ; 
texture hard and brittle, colour light gray ; com- 
position not known, but probably di-nitrocellulose 
dissolved in ether-alcohol. : 

French B.N. (for Large Guns).—Made in strips 
54 in. long, 2 in. wide, and about lin. thick. It 
has a dull yellow colour, and in storage has a strong 
odour of ether. Composition not known ; pro- 
bably same as for field-guns. It was found 
that both velocity and pressure were increased 
by heat. Stored in ordinary powder - barrels 
for four months, the velocity increased 111 
foot-seconds, and the pressure 1600 Ib. In a 
year a charge of 200 Ib. had shrunk to 196 lb. 4 0z., 
still giving 76 foot-seconds more velocity and 
2600 ib. more pressure than 204 Ib. had given 
before storagé. Hermetically sealed for a year, 
the velocity increased 49 foot-seconds, the pressure 
remaining about the same. The loss of weight and 
increase of pressure is an important observation, 
and will be referred to later. ‘ 

German Smokeless Powder.—Form, cubes 0.4 1n. 
on a side, of very even granulation, exterior coated 
with graphite ; within bears resemblance to ordi- 
nary glue ; composition: nitroglycerine, 56 per 
cent., nitrocellulose, 43 per cent. Fired in 
8-in. breech-loading rifle; charge, 48 lb. 8 0z., 
without heating, 2069 foot-seconds, and 32,000 Ib. 
per square inch ; heated to 100 deg. Fahr., 2099 
foot-seconds and 28,000 lb. per square inch ; heated 
to 120 deg. Fahr., 2106 foot-seconds, and 28,000 Ib. 
per square inch. Considered to be a highly satis- 
factory powder for the gun. ame 

United States Navy Smokeless Powder.—Cylindrical 
rods 1.2in. diameter, 4.4ft. long, cut to suit the cham- 
ber. Colour pale yellow ; extremely hard and brittle. 
Composition not known, though believed to consist 
mainly of gun-cotton with a restrainer. Results 
are given in Table V. , 

Troisdorf.—Grains 0.1 in. square by 0.04 in. 
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THE KUMASI 


(For Description, see Page 689.) 
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Cape Three Points lo” W.Gr Stanford's Geog'EstabtLondon! 
TABLE IV. KEYSEATERS AT THE GLASGOW 
cae" a poco EXHIBITION. 
| ¢@ &£ iss 8 g | Rapested of the Gum Pat Tuere are several machine tools of the key- 
| ee aii eel ge onder |S 285_, |seating class now on view at the Glasgow Exhibi- 
Date, Gun S |Ze\S=8] Powder. ¢ | & |e B | og Sat tion, to which we desire, this week, to draw atten- 
=) es gee ze 8 KTS BS Peery & ifs 533 tion. Of-these handy machines two are of British 
am — be ee a4 §-0 & | £ ae gs | Velocity. |fon of Gun. s, © SS ee while the remainder hail from the 
ieee Ib. oz.| Ib. |ft-s. ft.-tons, ft.-secs. ft.-tons | For man nents we have been familiar with 
Joly 24,1801..| Sim, rifle.. _.. _..| $2,480 82.0. 25.66 |G . 50 0) 300.0 |2174| 678. ? 24.8 eee , ; 
Oct. 23, 1891. .| 8.2-in. field (axial vent) | ~ “829 26.0 22.50 |French B.N. 2 8) 18:5 (2001| 1107.00 1685 718.84 | 540 | Several different kinds of keyway cutting machines 
SS Tar eaeec "SABES Klean” 1" Gast sea] mo | Mas | 32 |for machining the note in sbafing bah in thin 
. 29, .7-in, ron md : : : 0! Pe | 45.0) . | ili i 
Feb, 18, 1808... 3.2-in. field (radial vent)| 829 26.0| 2250 |Troisdort ©. 2 1| 18:5 2016|1020.00 1685 | 718.84 43,1 | Country, we have been rather less familiar with the 
dein Sn aceon) | aap suo a290 Leonard’. $12 in gl sooaio ives | Hea | 80 | 120m the goneral Britah practice to ‘prepare inside 
Aug. 18, 1893 | 6-in. crown segmental..| 9,311 a3 84.30 / Ditto "| 21 0 63.0 [2874] 868.90, 2600 | 711.10 | 929 be ahs egret erence + mongesd wk vant te 
' i e] ? 
Or See ee confessed, are somewhat cumbrous and unhandy 
TaBLE V.—Navy Powder. to whether these qualities may be combined with po pr om noon ee apvueuerd ‘eehadas 
RSS bcs eae eae ~—~ | uniformity and stability. : , ’ 
. |S hake ‘‘ There is little doubt, however, that this will be or _ are made in ey ee = om a 
Gu. | &. £1 8 'SBl 8 Vielen done, and that we will eventually for all guns |*%® Deen Fomarrerese te ae asians ‘i hed 
$3 S/E\38| z obtain powders as much superior to black and inthe dane agen Fe ao doin er thioalees fauk, 
_ AF ole ia’) & |_| brown powders in all respects as they have already The int an o ’ 8 5 dies Sdenad 
we | Ib. | Ib. | been found to bein ballistic properties ; and to this |; 7 wae er “ny em y mo Pek pe pti 8 f 
Zin. field M.N.2) 2 | 18}|1588,17,100) Considerable powder | end it is recommended that more samples be pro- | "YP© O! keyseater, placed a tool at the dis “3 
x | 24} 184/1862/27,900/ | blown out unburned | cured from abroad, that all ibl ragement | ‘he machine shop, which very much simplified the 
|M.N.3| 3 | 13}|1650/22,300/ | at each round ; } oz. m abroad, baa’ a possible encouragenmcn” | execution of this kind of work. Not only has it 
| » | 8 | 184|1777/25,200] | ignitor used ;’ 3b. | be extended to inventors or producers of smokeless | ©*°°! = : y. 
ee or 3 | 13)|1791|26,100| { completely filled | powders in this country, and that, with such as| !#¢ilitated the cutting of key-grooves, but it also 
rin.siege..| |; | 7 | 45 |1455/11,800| | the chamber of the | 2° Fee TY» ’ : t useful for internal slotting : as, for insta: 
: ole is most useful for internal slotting ; as, for instance, 
wee ee eee eee eee oe the cutting of the teeth of inside ratchet wheels, of 
i! | | sf compensate them for the cost of producing sample 1 a d holes, internal gears, &c : 
thick ; lustre of plumbago ; strong smell of ether. lots for test and development in larger calibre | POST “ , gol 


Not tested for keeping qualities. 

Leona rd Smokeless Powder.—Resembies explosive 
gelatine in texture and appearance, though more 
a and not so clear. Contains 75 per cent. nitro- 
glycerine, some gun-cotton and oil, and one other 
ingredient. Forced through dies and cut into 
grains. A charge of 21 Ib., projectile 63 lb., gave 
meaty of 2874 foot-seconds, and a pressure of 

600 Ib. per square inch in the 5-in. Brown seg- 
mental gun. 

The Teport on these powders ends as follows : 
ha Spea ing generally of these powders, they 
: ve very high ballistic properties. They are all 
nk nearly smokeless, and leave little or no residue 

© bore ; but we are still somewhat uncertain as 


guns,” 

The conclusion to be derived from these trials is 
that the United States Army, at the end of 1893, 
had not a serviceable smokeless powder for small 
arms or cannon, but they ad te powders of 
domestic production in view, namely, Leonard and 
Peyton powders, which gave excellent ballistic 
results, but of which nothing was known as to 
keeping properties. 

(Zo be continued.) 





Manrcarita Istanp.—The German cruiser Vineta has 
completed a survey of Margarita Island. A fine harbour 
has been discovered on the coast, offering every advantage 





as a coaling station. 





When visiting the pavilion of Messrs. Charles 
Churchill and Co. we stumbled across quite an old 
friend in the shape of the Colburn keyseating 
machine, which we illustrate by Fig. 4 on page 693. 
As many of our readers will know, the cutter-bar 
of this machine receives its reciprocating motion 
from mechanism placed within the pedestal 
below the wiek-table. The type of driving gear 
strikes one as essentially American, for the motion 
of the cutter-bar is reversed by putting friction 
clutches into and out of action; that is to say, for 
the upward motion of the tool, one friction clutch 
is put into gear, and for the downward stroke, that 
one is thrown out of action, and a second brought 
into use. Of course, with such a gear as this, the 





length of cutter-bar stroke can be varied to any de- 
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THE “GLOBE” KEYSEATER AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. POLLOCK, WHYTE, AND WADDEL, ENGINEERS, JOHNSTONE, N.B. 











sired extent within the range of the machine, by 
the mere adjustment of tappets, but the use of 
friction satabes in drives of this kind, which re- 
quire to be put in and out of action many times a 
minute, does not exactly appeal to the British idea 
of sound engineering. The driving mechanism 
used on the ‘*Globe ” keyseating machine is more 
likely to please engineers in this country, as it is 
generally considered to be less likely to get out of 
order. In this machine the reciprocating motion is 
obtained from an oscillating slotted link, like that 
so often found in shaping machines, which gives a 
quick return motion. 

We annex three illustrations, Figs. 1 to5, in which 
this machine, made by Messrs. Pollock, Whyte, and 
Waddel, of Johnstone, may be seen with different 
— of ‘a gas engine set up for machining. It will 

noticed that the tool is handy for a variety of 
other kinds of work in addition to keyseating. 

In general appearance the machine somewhat 
resembles the ‘‘Colburn,” with its back column 
and projecting arm. _ The feed in both cases is put 
on by traversing the work-table, which, in the 
‘*Globe” machine, is provided. with compound 
motion ; whereas, usually, the ‘‘ Colburn” has one 
direction of motion only, although, if specially re- 

uired, it is fitted with a compound circular table. 

he Scotch machine has a substantial appearance, 
and does not look likely to get out of order. It 
will, no doubt, make many friends in its own 
country. Visitors to the Exhibition who wish to 
take a look at it must search amongst the gas 
engines. 

There is one other machine of the inverted ty 
which may be found at the stand of Messrs. C. W. 
Burton, Griffiths, and Co., of London. The name 
given to it by the manufacturers, Messrs. Mitts and 
Merrill, of Michigan, is the “Giant” keyseater. This 
machine we illustrate by Figs. 6 to 9, on page 696. 
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As will be seen on reference to these views, there are 
a number of points of difference between this and 
the machines just referred to. . There is not, for 
instance, a back standard with overhanging arm to 
form a top guide to the cutter-spindle. Instead of 
this, there is a post A (see Fig. 7) which passes 
through the interior of the hub in which the key- 
way isto becut. This part is stationary, and has 
down one side a broad groove running its whole 
length along which the cutter-bar B reciprocates. 
To bring the work central with the tool-post, a series 
of bushes are provided that fit into the hole and 
upon the post. Instead of the work being fed to 
the cutter by a movement of the work-table, which 
is a disadvantage when handling heavy jobs, the 
tool is caused to feed into its cut. This feed is 
obtained by inserting within the tool-post and at 
the back of the cutter-bar a second bar C that has 
a wedge D at its upper extremity. The cutter-bar 
and this wedge-bar reciprocate together ; but in 
order to put on the cut, a slight relative motion 
may be given. For the purpose of the drive, the 
crosshead E is provided with a rack which is 
driven both ways by a pinion, and this latter is 
driven from forward and backward driving pulleys 
through the medium of clutches. During the 
upstroke the tool is automatically relieved about 
yy in., to prevent it dragging on the work. This 
is obtained by connecting the cutter-bar B to 
the loose holder F which is so attached to the 
crcsshead as to admit of a slight relative motion 
between them on the upstroke. The wedge bar C is 
independently connected tothe crosshead. It will 
be seen to pass through the upper part of F at H, 
and to be secured to the clamp block G. This 
block is cut with worm teeth on its side to mesh 
with the worm I, which is in turn carried by lugs 
on the side of E and slides upon the vertical 
splined shaft J. At the upper end of J there isa 
pair of bevel wheels making communication to the 
handle K. To regulate the cut, the action then 
is—a rotation of K causes a corresponding turning 
of the worm I ; this, by regulating the relative posi- 
tions of E and G, causes a corresponding regulation 
between the cutter and wedge bars to which they are 
respectively attached. When anumber of keyways 
are to be cut of the same depth, the adjustment of 
the cutter is gauged by the aid of the screw L cut 
upon the spindle carrying the handle K. As the 
handle is turned, the nut M moves horizontally 
until it engages an adjustable stop immediately 
below, this deciding the depth of the keyway. If 
the keyways are required te be taper, a long 
wedge, which may be seen in Fig. 7 to the left 
of the pillar, is placed within the groove of the 
post A, at the back of the wedge bar. This gives 
all of the tapered keyways a standard taper. By 
the aid of adjustable tappets, the stroke of the 
cutter can be varied to any extent within the full 
range of the machine. The chief claims that are 
made on behalf of this machine are that it is quite 
clear overhead, there being nothing to interfere with 
the handling of the work, and that the tool cannot 
spring because it has a solid support the whole 
length of the stroke, making the keyseat perfectly 
straight without any springing at either end. 
Messrs. Smith and Coventry also show a key- 
seater for cutting the keyways in pulleys. This ma- 
chine, which we illustrate by Fig. 10, page 696, has not 
a reciprocating tool as is the more general form; but 
it is provided with quills to suit all sizes of keyways 
within the capacity of the machine. The quills re- 
mind one somewhat of a drift, because they have a 
number of teeth, or cutting edges, each projecting 
a little further from the bar than the one in front of 
it, so that as a quill is drawn through the hub of 
a pulley, each of the teeth will take out a small 
shaving the full width of the keyway, and when the 
last cutting edge has been drawn through, the 
keyway will have reached its full depth. A glance 
at the illustration will convey a clear idea of the 
construction of the machine: There is a horizontal 
bed, having upon its upper part a rack slide, to 
one end of which the quill to be used is fixed. 
The driving motion is obtained from fast and loose 
pulleys of large diameter, through powerful gearing 
to a steel pinion that meshes with the rack. It 
will be observed that a bracket is bolted to the 
end of the bed, and to this bracket, one of a series 
of bushes, graded to suit all kinds of work, may 
be fitted. When the machine is to be used, the 
uill is run out to its extremity ; the pulley is then 
slipped upon its sipporting bush, and the operator 
places his foot u»on the treadle, which may be 
seen at the end of the machine near the floor. 


The treadle actuates the belt striker, and the 
quill is drawn through the hub of the pulley, 
the one stroke completing the keyseat. It is 
claimed that this machine can cut 140 keyways 
2} in. long by § in. wide by ,% in. deep in one 
hour, to standard measures, either parallel or taper. 

There is one other machine to which we would 
advise our friends to give a little attention, as it 
embodies something novel in keyway cutting. 

All machinists agree that when producing a 
number of articles alike it is advisable to use 
roughing and finishing tools, the latter having a& 
little work to do as possible, so that it may retain 
its cutting edges and finish the work accurately to 
size. The Newton keyseat milling machine, ex- 
hibited by Messrs. Charles Churchill and Co., and 
illustrated by Fig. 5, page 693, is provided with two 
cutters for the sake of this accuracy of finish and also 
for speed of execution. An ordinary face milling- 
cutter will remove metal at a much faster rate than 
an end mill, but it will not give the shape of key- 
way usually required. In the Newton machine an 
ordinary milling-cutter, the width of keyway re- 
quired, is mounted upon a horizontal arbour, and 
an end mill is fixed upon a vertical arbour in line 
with the former. The first operation in cutting 
the keyway is torough out the key-groove with the 
cutter on the horizontal mandrel, and the work- 
table is then moved over until the end mill is in 
“orang for the second operation to complete the 

eyseat. To insure accuracy of location the fol- 
lowing arrangement is made: The work-table has 
four stops, two at the front and two at the back ; 
these are so set that the V-blocks carrying the 
shaft to be splined, come central with the cutters— 
the front pair of stops locating to the vertical finish- 
ing mill, and the back pair to the roughing cutter 
on the horizontal arbour. When the front pair is 
once set to bring the VY-blocks central with the 
vertical spindle, it is right for any width of cutter ; 
but not so with the roughing cutter, unless 
special provision is made to bring the centre of 
the cutter thickness always in the same place, irre- 
spective of the actual thickness of the cutter. 
For this purpose, packing washers, of various 
widths to suit the different cutters, are provided, 
and these are always kept with their respective 
cutters, so that the wrong one may not inadver- 
tently be used. These washers are placed on the 
arbour before the cutters, thus bringing the latter 
to their correct positions. The stops, therefore, 
should not often need to be adjusted. If properly 
handled, the machine should mill a large number 
of key-grooves accurately to size and at low cost. 





THE TRANS-SIBERIAN RAILWAY. 
(Concluded from page 646.) 

THE same obstacles in respect to commisariat and 
transport, and lack of local contractors, were ex- 
perienced on the Trans-Baikal line as on the re- 
mainder of the Trans-Siberian Railway, with the 
addition that all transport animals were more or 
less attacked by the ‘‘ Siberian cattle plague,” which 
was almost always prevalent in epidemic form in 
these districts. In 1898 this was so severe that prac- 
tically all transport horses were killed off, and their 

laces had to be filled by droves obtained in 

ongolia and driven over hundreds of miles to the 
site of the works. The railway had to organise a 
special veterinary service to fight the epidemic, and 
the. measures then adopted as a consequence of 
scientific investigation of the causes of plague, have 
resulted in almost complete success, so that little 
or none now lingers in the country, and no serious 
recurrence is dreaded. The works were practically 
all carried out departmentally with only a sprink- 
ling here and there of small local sub-contractors. 
There was no lack of stone or timber (Siberian 
larch, pine, fir—all conifers), but nothing in the 
nay Bd material supplies save these ; all else had 
to be imported, vid Vladivostock, Khatarovsk, and 
the Amour, to Chilka, and thence vid Stretensk. 
Private steamers ascend no further than the latter 
place, and the remaining distance of 68.29 miles up 
the Chilka, where the current is particularly swift, 
was dealt with entirely by the Government steam- 
boat service specially established for the purpose. 

One-third of the line was laid and provisionally 
worked from Myssovaia ; the remainder was dealt 
with in two sections—from Chilka towards Mys- 
sovaia, and from Stretensk towards Chilka. Ex- 
cellent quarries of coarse gravel existed throughout 
for ballasting. The Tchita-Stretensk section of 239 





miles, which lies entirely along the precipitous 


sides of the narrow mountain valleys; here the 
works comprised : First, an excessive proportion of 
cutting through hard and rocky ground, requiring 
dynamite ; second, an excess of retaining works as 
protection from slips due to river erosion ; third, 
an excess of culverts and bridging. During the 
short open summer season the rivers were con- 
stantly in flood, construction dépéts were almost 
impossible to establish and maintain. For this 
reason, advantage was taken of the ice and snow of 
winter, which simplified the transport and protected 
the dépéts from risk of being carried away; thus 
most of the work was done in this season. The 
winter climate, being particularly trying, the co- 
operation of natives, accustomed to its rigour, 
though scanty, was most acceptable. The masonry 
was carried out under artificially heated shelters, 
and in the case of the foundations of the major 
peopories of the bridges up to 175 ft. spans, and 
of the Tchita Bridge (525 ft.), recourse was had to 
the action of frost to freeze the sides and avoid 
pumping. The special process was to allow the 
soil within the water limits of the excavation to 
freeze for 13.78 in. to 17.32 in. in depth, then 
partially to thaw the upper surface for a depth of 
5.15 in. to 7.08 in., mine it and loosen it with 
dynamite, and remove the loose stuff. This work 
required both experience and great care, because if 
the lower frozen stratum should be accidentally 
cracked by the explosion, there was always the 
chance of flooding out the excavation. Wood in 
bridge foundations, requiring caisson construction, 
usefully replaced iron, which, in many cases, would 
have caused interminable delay in the obtaining. 
Railway construction was the cause of the establish- 
ment of two local cement works, one near Zaigraievo 
(137.24 miles), and at Chilka (601.34 miles) ; the pro- 
ducts of these works equal in quality the best Euro- 
pean-made Portland cements, and in this way only 
7000 barrels had to be imported. The mineral and 
fossil riches of the Trans-Baikal region—coal, iron, 
lead (silver-bearing), copper, gold-bearing sands, 
and precious gems—are phenomenal. 

Chinese Frontier Branch.—The railway from 
Kaidalovo to the Chinese frontier, close to Nagadan 
on the River Argougne, is 215.03 miles in length, and 
crosses a steppe country for nearly its entire course, 
thinly populated by Cossacks and Bouriates. The 
general maximum gradient is consequently limited to 
9.4 per 1000 on straights and 7 per 1000 on the mini- 
mum curve of 15.90 chains. This is altered to 17.4 on 
tangents, and 15 per cent. on the minimum curve, 


TABLE XI.—Chinese Frontier Branch.—Bridges and 
verts. 





Description. No. Length. Span. | Cost. Remarks. 
jper cb. yd. 
8 ft. 6in. (Por. 18 6} 
to 21 ft. per lin. ft.) 
21 ft. to 41.111. 
42 ft. per ft. | 
opening 
7ftt.to | 80/. 210 
28 ft. | 





Barrel drains in| 48 


mentee 
Timber bridges 


Timber bridges 102 
with masonry 
abutments 


Metallic bridges 571. 14 5}/Single span 
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350 ft. to '1557. 144 |With several 

1260 ft. | spansand ma- 
| | gonry abut- 
| | ments 
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Taste XII.—Chinese Frontier Branch.—Chief Bridges. 
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in the mountainous watersheds between the valleys 
of the Ingoda, the Onon, and the Argougne, the first 
being 19.23 miles and the second 5.30 miles across. 
It is the intention here to have banking engines, 
to avoid subdividing trains. Construction on “4 
Chinese frontier branch was commenced during t I 
summer of 1899, and it is intended that it sha 





be completed in 1902 ; a large portion of the line 
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will be opened to temporary traffic this summer. 
The estimated cost is 12,492/. per mile, with an 
aiditional 19371. per mile for rolling stock. This 
relatively high ( > 
portions of the Trans-Siberian Railway, present- 
ing equivalent natural difficulties, is to be ex- 
plained by the heavier type of permanent way 
(viz, rails weighing 72 lb. per yard), and in- 
creased width of road-bed, 18.23 ft. It must 
be remembered in explanation that this branch 
enters the limits of the Chinese sphere of influence, 
and that both territorially and ethnographically the 
anticipated traffic will cease to resemble that of 
Siberia, and approximate to that of Manchuria. 
Many additional trains, beyond through and service 
trains, are anticipated, and the doubling of the 
line is by no means a remote contingency. The 
earthwork will amount to 8,276,500 cubic yards, or 
38,490 cubic yards a mile, costing on an average 
92991. per mile, or 13.80d. per cubic yard. The 
present scanty population, the absolute absence of 
all means of communication, and the distance from 
established Russian centres of supply, explain the 
relatively heavy cost of the earthwork and bridge- 
work. 
THe Amour Ratiway. 


The fifth section of the Trans-Siberian Railway 
was to have been 1375.72 miles in length, from 
Stretensk to Khabarovsk ; but its construction has 
been relegated by recent events in the Far East to 
a somewhat remote future, and has been replaced 
by the Eastern of China Railway, 950.74 miles in 
length, which is being built, under arrangement with 
the Russian Government, by a private company. 
The branch to Port Arthur, and the connection with 
the existing North China Railway at- Shan Haik- 
wan, are also being built by the same company. 
Work was commenced on these lines in August, 
1897, and they have to be completed in 1902, at 
the same time with the Trans-Baikal branch to 
Nagadan. Very full details of both these lines 
have been given by us some time ago, in a series 
of communications, for which we have to thank 
Mr. Birch. 

Ovussourr Ratiway. 

The sixth and last section of the Trans-Siberian 
Railway is confined entirely to the Oussouri district 
of the Pacific maritime province--or, in other 
words, to the valley of the tributary of the Amour, 
which was the frontier between Chinese and Rus- 
sian territory on the Pacific coast. The line runs 
between Khaborovsk—the seat of government, 
situated close to the Amour—and Vladivostock, on 
the Zolotoi Rog Bay (Golden Horn). For con- 
struction purposes, the Oussouri line was divided 
into two sections—the southern section, 250.28 
miles in length, being completed first, and the 
works started on the northern section, 228.20 
miles in length, just when the former was opened for 
traffic. The staff was, however, the same for both, 
the engineer-in-chief being, from May, 1891, to 
October, 1892, A. J. Oursatti, and from that time 
to completion in January, 1895, O. P. Viazemsky. 

From the southern shore of the Golden Horn at 
Vladivostock Harbour, the line crosses the town, 
and winds along the shores of the Amour Gulf. 
After circling round the bay of Ouglovoi, it 
enters the valley of the Souifoun, and follows the 
left bank of the river in a northerly direction, 
reaching Nikolskoi, the junction of the branch to 
the Eastern of China Railway, at 67.63 miles. 
From this junction the line traverses the dividing 
hills between the Souifoun and the Lefon, winds 
across a range of mountains, then turns eastward, 
contouring round Lake Khanka and the adjacent 
swamps, and winds among the spurs of the surround- 
ing mountains and intervening swamp lands, till the 
valley of the navigable river Oussouri is reached, and 
that river crossed with a bridge of 840 ft. span. The 
railway then turns due north, and terminates at 
Mouraviev-Amourski at the 250th mile. The cost 
of construction was 81131. per mile, the allowance 
for rolling stock being only 6201., or lower than any 
other portion of the Siberian Railway. The reason 
for this was that the traffic between Nikolskoi and 
Mouraviev was not likely to expand much beyond 

overnmental requirements for some years to come, 
and there was plenty of additional rolling stock 
provided in connection with the branch to the 
Chinese frontier. The total earthwork amounted to 
10,820,108 cubic yards, or 43,230 per mile, costing 
on @ average 19451. 15s, 8d., or 10}d. a cube yard. 

_ Thesecond section to Khaborovsk is 228.20 miles 
in length, and follows the valley of the Ussouri in 


cost, as compared with other | - 





TaBLE XIII.—Ovssourr Ramway.—DeEtalits OF BRIDGES AND CULVERTS. 





Span. | 








DESCRIPTION. | Number. | Length. | Cost. REMARKS. 
Southern Section. per cubic yard 
Barrel culverts in masonry.. 49 \8 ft.6in. tol4ft.! 27. Os. 2d. 
| per cubic foot 
Timber bridges, with longitudinals 73 ne | 7 ft. to 14 ft. 437. 168. 14d. | With masonry abutments. 
Metallic bridges, single span 41 = | 7 ft. to63 ft. 437. 10s. 73d. Ditto Ditto. 
opening | 
a several spans... 9 84 ft. to | 84 ft. | 402. 168. Od. {Masonry abutments and piers with me- 
252 ft. | tallic piles. 
pe % 1 840 ft. 280 ft. | 790. 153. 5d. Ditto Ditto, 
—H— { 
Total .. 178 | 
Northern Section. | per cubic yard 
Barrel culverts in masonry .. 39 3 ft. 6in. tol4ft.| 37. 1s. 103d. 
per cubic yard 
Timber bridges with longitudinals 135 | 875 ft. 7 ft. to175 ft. 42. 28. O}d. 
Trestle bridges, ‘‘Howe” type .. 2 re 660 ft. to 840 ft.| 157. 13s. 10}d. |Over the rivers Podkhorenok and Kiia, 
Timber bridges, girders ae 45 | 7 ft. to 21 ft. 65/. 38. 23d. | With masonry abutments. 
Metallic bridges, single span 13 | 21 ft. to 42 ft. 671. 33. Ditto Ditto 
ts several spans ..| 3 560 ft. to 1120ft.; 1322. 33. 63. Ditto Ditto 
| | 
Total 








Chinese Frontier Branch.—Details similar to the Trans-Batkal Line ; prices s'milar to the southern section of the Oussouri Railway. 


TaBLE XIV.—Oussouri Railway.—Details of the Main 
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Notr.—A maximum gradient of 15 per 1000 (1 in 66.66) coinciding 
with maximum curves of 12.73 chains radius was selected for 
the first 35.80 miles out of Viadivostock ; 8 per 1000 (1 in 25) coin- 
ciding with curves of 31.82 chains for the next 214.48 miles; and 
for the remaining 228.20 miles the rule has m maximum gra- 
dient 1 per cent. with curves of 53.03 chains and 1 in 125 with those 
of 31.82 chains. 

The minimum distance between watering stations is 26.02 
miles, and the effective maximum 50.35 miles on the southern 
section, while on the northern those distances are 29.10 miles aud 
56.48 miles respectively. 

a northerly direction from Mouraviev-Amourski, 
following the right bank of the river at a varying 
distance of from 2 to 264 miles, and crosses three 
of its main tributaries, the Imam, the Bikine, and 
the Khor. At the first of these there is a short 
branch down to the jetty, and here the Oussouri 
Railway is placed in direct communication with 
the Amour navigation system (Imam, Ossouri, 
Amour). This section ends on the Amour close to 
Khaborovsk at one of the river ports. The average 
cost was higher than the southern section, viz., 95941. 
per mile, and the allowance for rolling stock nearly 
half as much again—viz., 9751. So both the earth- 
work involved and the traffic anticipated are heavier 
in the northern than the southern section. The 
country traversed by the Oussouri system is very 
scantily populated, so in the construction of 
the line recourse was chiefly had to exile, 
convict, and military labour, with a sprinkling of 
Corean and Chinese, who were specially trained to 
railway work. European free labour was almost 
entirely deterred from participating, by the serious 
illnesses contracted during the damp summer 
season. Roads and tracks being practically un- 
known, the first work was to establish a main road 
along the trace of the future railway; then roads to 
quarries and rivers were built. This main road served 
till the opening of the line as the sole postal route 
through the country. As there was absolutely no 
agriculture of any kind in the Oussouri region, the 
railway administration had to take steps to produce 
or import all vegetables, corn, hay, and oats, &., as 
well as all cattle, horses, and appliances for trans- 
rt; while all manufactured articles had to be 
rought from Russia, vid the Suez Canal. Great 
difficulties were experienced in carrying out the 
work through the virgin forests of gigantic 
cedars and larches, intertwined with wild vines 
and creepers. The very brief open working season, 
which, in any case, would have been too short, was 
still further reduced by the coincidence of rainy and 
summer seasons. This contributed to the difficulty 
of the work by causing sudden floods in the water- 
courses which gave rise to slips in the road-bed, 
and carried away the materials for bridges, or forced 
them to be stored far from the site of the 





works. The tardy thawing of the ground, often 
delayed to the end of June in the valleys, was also 
a serious obstacle in the northern section ; so was 
the yearly outburst of the cattle plague, which 
was so severe in 1894 as to kill off nearly all the 
beasts of burden. No contractors were forth- 
coming, so everything was practically done depart- 
mentally. From Vladivostock to Doukhovskaia 
(433 miles) track-laying was done solely from the 
Viadivostock end, the remainder (45.48 miles) from 
the Khaborovsk. This uneconomical method of 
laying the permanent way was due to the shallow 
bar of the Amour, and the absence of a port near 
its mouth where cargoes could be transhipped for 
the upper river. The portion laid from Khaborovsk 
and the necessary proportion of rolling stock was 
taken by steamer partly, to the landing-place on 
the Imam (256.58 miles ex- Vladivostock), and partly 
to that at Ilovaiskaia on the Oussouri (381.22 miles 
ex-Vladivostock). 

Geologically, the Oussouri has been little ex- 
plored, but very extensive coal seams are known 
to exist there, as well as iron, copper, and silver- 
lead ores and auriferous sands. The vegetation 
which is varied and luxuriant, is a strange mixture 
of arctic and temperate—the common fir (P. picea), 
the white fir (P. abies), the larch and Siberian 
cedar, growing side by side with the birch, the 
walnut, the cork oak, and the wild vine’ with its 
diminutive acid grapes. The same strange mixture 
occurs in the fauna : the sable, the red deer, the 
roebuck, and the reindeer, as well as the tiger, the 
panther, antelopes, and pheasants. Annexed Tables 
give particulars of the bridges and culverts on the 
Oussouri line. 

The branch of the Chinese frontier, hereafter to 
become a portion of the main through line, of 
67.09 miles in length, was opened as far as Grode- 
kovo (60.33 miles) on January 1, 1900, the re- 
mainder in June; the cost was as high on an 
average as the Trans-Baikal line (11,167/.) per mile, 
while the rolling stock allowance, in view of the 
Manchurian trafiic, was over 86,181 roubles more, 
or 12841., the highest of any, save the Nagadan 
branch peerrey, Be7 the other end of the 
Eastern of China Railway. This latter line, which 
in many respects is of peculiar interest at the 
present juncture, on account of its direct bearing on 
the political situation in Northern China, we have 
already dealt with. 

The last section of the Siberian system to be de- 
cided upon and undertaken along with the new Man- 
churian section, No. 5, and its connections, was, 
curiously enough, in European Russia—from Perm 
on the Kama to Kotlass on the Northern Dvina. 
This branch was built to establish a direct 
outlet for the agricultural produce of Western 
Siberia (corn and cattle) through the Dvina Navi- 
gation on the White Sea, at Arkhangel, whence it 
could be exported without blocking the main lines 
and markets of Central Russia. Its being attached 
to the Trans-Siberian Railway administration is 
explained and accounted for by these trade reasons, 
but it is anomalous that the Siberian administration 
should not have taken over the intermediate link, 
Ekaterinburg-Perm and the Tiumen branch, which 
is wholly on Siberian territory. 


Tae Perm-Korziass Ratuway. 

This line is 537.53 miles in length, and starts from 
the station of Perm on the 58th parallel of north 
latitude, close to the seat of Government of that 
name. It runsalong the right bank of the navigable 
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KEYSEATERS AT THE GLASGOW EXHIBITION. 
(For Description, see Page 691.) 
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river Kama for some 44 miles, then crosses the river | 
by a bridge of 2800 ft. opening. The line, whose | 
general direction is westerly, then turns north, | 
running along the lower valley of the Kama and | 
across the watershed between the Lysva, the Kama, | 
and the Tcheptza ; intersects the 58th parallel once | 
more at the 914 mile, follows it some distance, 
till at the 131.91 mile it crosses the Tcheptza with 
a 630-ft. bridge, then follows down the valley 

t Glazov (at 171.72 miles) to Viatka(at 303 miles). | 
Pasi this town, which is the seat of the Govern- 
ment of the same name, the line turns north-east 
and crosses the navigable river Viatka at 314.26 
miles, with a bridge of 1400 ft. opening. Beyond 
the 371st mile the line leaves the last inhabited 
places of the Government o? Viatka and penetrates 
into the swampy virgin fcrest (taiga), extending 
almost without a break to the terminus at Kotlass, 
which is a port situated at the junction of the 
Vytchegda with the Northern Dvina. Work was 
commenced in January, 1895, and the line was_ 
opened to regular traffic in 1899 under the super- | 
vision of Engineer J. N. Bykhovetz. The maximum | 
gradient of 11.3 per 1000 (1 in 88.5) on tangents | 
which constitute be per cent. of the whole line and | 











9 per 1000 (1 in 111.11) on the minimum curve | 
15 to 90 chains radius. The level portions of the 
line contribute 41.5 per cent. of the whole a. 
The cost amounts to 68621. per mile for road- 

and permanent way, and 6911, (about 10 per cent.) 


Fic. 10. Keysrirer sy Messrs. Smirayanp Coventry, MaNcHESTER. 
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for the equipment. The earthwork per mile 
averaged 36,606, or a total of 19,676,847 cubic 
yards, and the cost, to 1084]. a mile, and 7.10d. a 
cubic yard respectively. Other particulars are 
given on the accompanying Table. For the first 
338.13 mile the line passes through a well-populated 
country, where both agriculture and small village 
industries are well developed. On the remainder 
of the line, however, villages are quite an excep- 
tion ; the whole country is practically a continuous 
rimeval forest of pine trees with a marshy sur- 
ace (the taiga) which is rarely dried up. The chief 
difficulties were experienced here, and for nearly 
200 miles corduroy roads had to be formed, and 
often continuous low wooden bridges for thousands 
of feet; the surface had also to be drained before 
the road-bed could be formed. The maintenance 
and provisioning of the railway were by no means 


Taste XV.—Perm-Kotlass Railway—Details of Bridges 























and Culverts. 
Description. No. Length. Span. | Cest. Remarks. 
Ga WDE OARS ae | ; 
ft. diameter | per c. ft. 
Cast-iron barre], 2 ay 3 ft. 6 in. |11/. 28, 73d. 
drains opening | 
Timber bridges 505 32,0839 7ft.to (41.148. 1}d. Timber 
252 ft. jper cub. yd. abutments. 
Masonry barre) 11 3 ft. Gin. | 2/. 83. 43d. 
drains to | 
17 ft. 6 in.) 
Metallicbridges, 18 35 ft. to |54/. 14a. 1d.| Masonry 
— spans) 815 ft. | abutments. 
Metallicbridges|) 4 560 ft. to |L07/.103.2}d. Masonry 
(several spans) 2800 ft. | abutments 
and piers. 





TabLeE XVI.—Perm-Kotlass Railway—Details of Big 














ridges. 
gre iS ae a 
| gs jg ig 
| 6. § 2 
| 82 |» |S 
Name of |Description £ 2 iS is Description of 
River. of River. $8 _ s Girder. 
gsi lgule ¢g 
aes lg 2s 
ae miles | tt. | | ft. me 
Kama ..| Navigable 4.64 |2800) 8 350/Semi-parabolic 
| | with lower deck- 
| ing. 
Tcheptza |Rafting only 135.91 | 680) 3 210) Ditto 
Viatka ..| Navigable 314.26 |1400) 4 350 Ditto 
Louza ..|Rafting only! 483.33 | ad | 2 280) Ditto 





Nors.—The maximum distance between watering stations is 
26.41 miles, with an effective maximum of 45.40 miles. 
an easy task. The rolling stock, the rails and 
fastenings, and the other materials for construc- 
tion, were transported along the navigable rivers 
the Kama, the Volga, and Northern Dvina, and 
collected at three dépéts at Perm, at Viatka, and 
at Kotlass, which contributed not a little to the 
speedy completion of the works. The effect of the 
wise, foreseeing policy of the Russian Government, 
in providing direct communication with European 
ports for the Western Siberian districts, has already 
produced results which are giving our agricultural 
interests serious food for reflection. It is surel 
more than anomalous that a country with suc 
a rigorous climate, and at such a distance from 
our markets, should successfully compete with our 
own farmers in all dairy produce. 





RHODESIAN RAILWAY ROLLING 
STOCK, 

Wirs that broad-minded progressive spirit which 
has characterised all his doings in South Africa, 
Mr. Cecil Rhodes has naturally recognised that 
transport facilities must be extensive and economi- 
cally worked, and, where possible, sufficiently 
comfortable to induce the reluctant traveller to 
take the long overland voyages, so as to acquaint 
himself with the potentialities|of the unknown, but 
promising, regions beyond the Limpopo, and even 
northwards of the Zambesi. Interest can only be 
thoroughly awakened by the travels of independent 
investigators, and it is well that while the ordinary 
settler should be provided for, and rolling stock of 
the most suitable design engaged for the convey- 
ance of cattle, minerals, &c., there should be at 
least as comfortable trains as are to be found on 
the great transcontinental railways of Europe and 
America. That is the view taken by Mr. Rhodes, 
and when Sir Douglas Fox and Sir Charles Met- 
calfe had completed the extension of therailway from 
Mafeking to Buluwayo, it was determined that the 
¢ame engineers should be set the problem of de- 





signing and constructing a train which would pro- 
vide all the comforts of a hotel, and thus relieve 
the unavoidable tedium of the 1361 miles between 
Cape Town and the capital of the great Rhodesia, 
much of it through the long upland plains, whose 
grandeur is not dissociated from the vastness, which 
is kin to desolateness, characteristic of the veldt. 
Entrusted with this liberally-defined task, Sir 
Douglas Fox and Sir Charles Metcalfe consulted the 
Lancaster Railway Carriage and Wagon Company, 
Limited, Lancaster, and the result was a train 
which embodies many interesting conveniences not 
usual in British rolling stock. This train has been 
completed for some time, but the war in the Trans- 
vaal and Orange Free State made it imprudent to 
send it to South Africa. However, it is now 
being erected at the Cape, and all who desire to 
see South Africa prosper, hope that an early close 
to warfare will enable the train to enter upon its 
important service. 

This train de luxe, as it is called, we illustrate 
on our two-page plate and on page 697. It 
consists, as will be seen from the general plan 
(Fig. 1), of six coaches, with four-wheel bogies, the 
first being a combination postal and baggage van, 
the second the dining car, with kitchen and pantry, 
the third, fourth, and fifth, convertible day and 
sleeping cars, and the sixth has a buffet, smoking- 
saloon, reading-room, with book-cases, writing 
table, &c., card-room, and observation platform 
at the rear. The cars are 54 ft. 7 in. long 
over the body, and 56 ft. over the vestibule, the 
total width being 8 ft. 6 in. to suit the 3 ft. 6 in. 

auge of the Cape Government and Rhodesian 
ilways. 

Leaving for the present the bogie, we illustrate 
the underframe of the carriages by Figs. 3 to 7 on 
the two-page plate. It is constructed of steel 
channel mad strongly framed, with gussets and 
diagonal bracing, the dimensions of the parts being 
clearly given. The length over the inner headstock 
is 47 ft. 7 in. ; the width outside the frame, 7 ft. 11} in. ; 
and the length from centre to centre of bogie, 
37 ft. The total height is 12 ft. 2} in. from rail level. 
The frame is strengthened by four truss-rods 1} in. 
in diameter, with 1}-in. screws at the ends, the rod 
pillars being of malleable iron placed at 10-ft. 
centres. In the case of the dining and buffet cars, 
wine cellars have been fitted in the underframe, 
varying in size from 3 ft. by 1 ft. 6 in. downwards, 
with trapdoors from the kitchen or pantry, while 
water tanks—one of them 1 ft. 10 in. in outside 
diameter—are fitted, and have inlets with brass 
inlet valves, and hand-pumps in the kitchen for 
filling the kitchen boilers, &c. The total water 
capacity of the train is 1216 gallons. The under- 
frame also carries the electric lighting plant, 
current being generated in dynamos, belt-driven 
from the axle, with reserve accumulators. But to 
return to the structural work of the cars, the main 
bolster is of truss bars, the top bars being 9 in. by 
@in., and the lower 9 in. by 1 in., and secured to 
the main channels, as shown in Fig. 5. 

The body framing and sheeting is illustrated by 
Figs. 8 to 11, which show the dining car. The 
details of framing are clearly given on the longi- 
tudinal section, Fig. 8, and the end framing 
sections, Figs. 10 and 11, while Fig. 2 shows the 
side sheeting, and Fig. 9 that at the ends. It is 
only necessary, therefore, to mention here that the 
pillars of all frames below the cant rail and 
under floor are of teak ; the cant rails, monitor 
rails, arch rails, and the end diagonals and truss 
planks, are of pitch pine; the hoopsticks are of 
American elm ; and the roof-flooring boards of red 
deal. All sheeting and framing exposed to view 
is of teak. Moulmein teak alone is used, and has 
been thoroughly seasoned, the company’s stock of 
timber being very extensive. Felt is inserted 
between the flooring boards, which are of two 
thicknesses. The name of the railway, instead 
of being painted, is cast in brass and screwed to 
the cars, the advantages being obvious. 


(To be continued.) 





STEAM ELECTRIC GENERATORS AT THE 
GLASGOW EXHIBITION. 
No. I.—Wiinans AnD Rosrnson SEts. 

WE have already referred generally to the splendid 
collection of electric generating machinery installed at 
the Glasgow Exhibition, both for driving the various 
motors in use and for lighting the Exhibition. The 


collection, includes a fair representation of the best of 
British practice, comprising large vertical units, hori- 





zontal engines, and a large number of high-speed 


engines and dynamos. The _ illustrations given 
on page 702 show a large power set, included in 
the power _ section, by Messrs. Willans and 
Robinson, Limited, and we hope in subsequent 
issues to similarly illustrate several of the other sets 
at Glasgow. 

The exhibit of Messrs. Willans and Robinson is indeed 
one of the largest steam electrical plants ever shown 
in operation by a single firm at an Exhibition, with the 
exception, perhaps, of the Paris Exposition of 1900, 
where, it may be noted, they were also largely 
represented, and showed a 3000 horse-power engine 
coupled to a dynamo. This set, which obtained a 
Grand Prix, was employed in supplying light and 
power, and was one of the largest steam dynamos 
there. The exhibit at Glasgow is of the same tota 
power as that at Paris, but is divided into two engines, 
each having a normal output of 1200 horse-power and 
a maximum of 1500 horse-power. The engines ar) 
triple-expansion, of the firm’s usual vertical central- 
valve type, and run at a spsed of 230 revolutions per 
minute. They are supplied with steam at 180-Ib, 
pressure, and are intended to work with condensation, 
though at present they exhaust into the atmosphere, 
Each engine has three cranks at 120 deg., with a 
complete tandem engine placed over each, having 
low-pressure, intermediate-pressure, and high-pressure 
cylinders 37.5 in. (950 millimetres), 23.6 in. (600 milli- 
metres), and 15 in. (380 millimetres) in diameter 
respectively, thus giving the same turning moment on 
each at all loads. The stroke is 17in. The weights 
of the three sets of moving parts are equal, a property 
which, for reasons now well known, ensures nearly 
complete freedom from vibration. The cranks run 
in an oil bath contained in the bedplate, and by their 
_— affords copious and automatic lubrication to 
the moving parts. As the engines are single-acting, 
caps are not required upon the bearings, which are 
therefore continuously exposed to the lubricant. The 
engines differ in no way from smaller sizes, except 
that the crank chamber is divided longitudinally to 
facilitate removal of the crankshaft without complete 
——- 

The total floor space required by each engine is 
16 ft. by 8 ft. 6in., and the weight of each is about 
34 tons. One engine has a small flywheel faced to 
form a coupling, and the other merely a coupling 
disc, the necessary flywheel power being provided by 
the revolving part of the dynamo. In both cases the 
couplings are bolted directly to flanges upon the 
armature castings, and not to couplings upon the 
shafts. 

One engine is coupled to a compound - wound 
continuous-current dynamo by Messrs. Crompton and 
Co., having a normal output of 700 kilowatts at 
520 volts, and a maximum for one hour of 960 kilowatts 
at 510 volts. The dynamo has 12 poles, and is over 
compound-wound for traction work, the voltage being 
500 volts at no load and 520 volts when generating 
1400 amperes, which is the full designed load of the 
machine. The magnet frame is of cast iron, and is in 
four segments. The poles are of wrought iron, and 
the series winding is carried round the shunt with a 
clearance of about an inch for ventilation purposes. 
The armature has a toothed cored, and is drum- 
wound. Its diameter is 7 ft. 6 in., and it weighs 
18 tons. The copper strip conductors number 1500, 
and are bent to shape in formers before being placed 
in their slots. Of these slots there are 250. The 
commutator has 750 sections. The combined set can 
safely run for an hour or so at a load of as much as 
1900 kilowatts. 

The other engine drives a dynamo of the same output, 
by the British Schuckert Electrical Company. The ma- 
chine is of the company’s normal outer pole type, in which 
the stationary field magnets are arranged in the form of 
a frame on the inner side of which the actual magnet 
poles project radially. The machine is designed for a 
normal output of 697 kilowatts at 570 to 600 volts 
when running compound, at a speed of 230 revolutions 

r minute. The maximum output for two hours is 

40 kilowatts at 510 volts, or 1150 kilowatts at 600 
volts, The armature is arranged slot-wound in accord- 
ance with the Glasgow Corporation requirements. The 
magnetic field between the armature and pole pieces 
is so proportioned that the armature reaction is 
reduced to a minimum, and thus a-small displacement 
of the brushes is of no importance. The magnet 
frame is in two parts, the joint being in the horizontal 
axis, the top half being provided with lifting attach- 
ment, and being easily removable for inspection of 
armature. The coils are wound on sheet zinc spools, 
from which they are insulated with mica, and are held 
firmly in position by means of the pole pieces. The 
commutator consists of hard drawn copper segments 
built up concentrically true. The radial depth of the 
bars is such as to allow a wear of 1 in. without undue 
heating of the bars or risk of breakdown from mecha- 
nical or electrical causes. The shaft is of steel. 
The bearings are provided with removable caps an 
have white metal bushes. The efficiency of the 
dynamos is guaranteed: At full load, 93 per cent. 
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at three-quarters load, 93 per cent. ; at half load, 
92 per cent. The weight of the whole machine is 
26 tons. 

During the Exhibition both sets will be — in 
supplying light and power, and atits close will become 
the property of the Glasgow Corporation ; they will be 
removed to one of their electric stations, where 
Willans’ engines, to the extent of some 14,000 horse- 
power, are already installed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 22. 


DEVELOPMENTS in iron and steel have been insignifi- 
cant. The flurry in stocks has altogether subsided, 
but well-informed investors understand that the general 
level of the stock market is still above normal. This 
market is feeling in a measure the effect of lower prices 
for mill products abroad, especially in bridge iron. 
But this fact is to be mentioned—that bridge material 
could be sold for export at considerably less than it is 
now held. The reason why there is no earnest effort to 
secure European or other trade is that home mills are 
so far oversold that more business is no object. The 
critical time will come when home requirements are 
supplied, anda surplusaccumulates. The expansion of 
capacity will be continued until that condition results. 

A very heavy demand is still in sight, for the latter 
part of the year, in plates and structural material, 
but the managers of the combination regard it 
the wiser Lage, not seek additional engagements 
at this time. No seeking, however, is necessary, as 
contractors and builders are entering upon enough 
new work to engage all possible capacity. All in- 
terests engaged in railroad equipment work ara con- 
templating additional large purchases in June. Agri- 
cultural implement manufacturers have continued for 
another week to make large purchases of raw material. 
The rush of farmers from the Central West to the 
Pacific Coast States continues, and this outflow is 
represented in a larger demand for implements. So 
far, 17,500,000 tons of ore have been arranged for, 
and 20,000,000 tons will be wanted at least. 

The question of ironworkers’ wages will be arranged 
this week, and an advance is sockable, A strike of 
50,000 machinists is on this week for a nine-hours’ 
day and a ten-hours’ day wages. Another stcel-rail 
mill will be erected at Pittsburg. The development 
of steelmaking at Sault Ste. Marie, Canada, is being 
closely watched. Philadelphia capitalists are largely 
interested ; money knows no country. The steel- 
rail makers report prospects of a heavier demand 
later on for small extensions to provide traffic- 
gathering facilities in connection with main lines. 
Another great railroad. combination is now being 
worked up, but details are carefully guarded. 
The existence of one such combination necessi- 
tates the creation of another. Railroad traffic grows 
in volume. Immense crops are in sight, and de- 
velopments of industries are in progress, all of which 
mean more traffic. The coal situation is sound. Oil 
developments in California have been checked by the 
inability of railroads to reach producing fields. In 
Texas the oil territory is discovered to extend far be- 
yond the primarily established limits. The cheapness 
and abundance of this fuel will attract numerous in- 
dustries within the zone of possible distribution. In 
fact, this tendency is already manifest. 





, Mipianp Ratiway.—The Midland Railway Company, 
In conjunction with the Glasgow and South-Western 
Company, contemplates a re-arrangement of its time 
tables, with the view of accelerating the trains by the 
Midland route to Glasgow. The changes will take effect 
July 1. The speed will be considerably increased between 
the stoppages, as the Midland Company has for some 
time been carrying on extensive reconstruction works, 
including the laying of new rails weighing 100 lb. per 
lineal yard. At the same time the bcuseae have been 
adding to their rolling stock, and both have now very 
powerful engines. The latest’ Midland engines and 
tenders weigh, when in working order, nearly 103 tons. 


Lowestorr.—Mr. W. T. Douglas, C.E., has been con- 
sulted 4 the Lowestoft Town Council as to the best 
means of protecting the beaches north and south of the 
borough, which are threatened by sea encroachments. 

- Dougias is of opinion that unless immediate steps are 
taken to prevent the wastage of the beach, the effect 
upon borough property near the northern foreshore will 

f very serious. But he does not think the construction 
th any wall in front of the Denes will be useful without 

© addition of suitable protective proynes or breakwaters, 
and he considers a concrete wall more suitable than a 





timber box wall. The concrete wall should, he thinks, | ha: 


> 7 ft. above high water, the total height to the founda- 
ng being 14 ft. Mr. Douglas proposes the construction 

oF @ concrete wall, four main groynes, and 16 subsidiary 
| erga He also favours a timber pile spur groyne 
pind t. long from the present Great Eastern south pier, 
8 & substantial groyne and revetments at Pakefield 
a. At Pakefield, Mr. Douglas recommends the con- 
os aan of a timber groyne similar to the spur, running 
ft. The cost of the works suggested by Mr. 

glas amounts to 34,3561, 





NOTES FROM JAPAN. 
(From Ourn Own CorRESPONDENT.) 


THE business position here is not very much altered. 
Money still remains scarce. A number of small banks 
in Osaka and the provinces have come to grief, but on 
the whole, perhaps, this is a good thing, because there 
were too many banks with less than 5000/. of capital, 
and the reduction in number of these small institutions 
cannot have but a beneficial result. 

The large banks are continuing without a hint 
against their reputation. Bank rate of discount on 
first-class paper still remains at about 11 per cent. 
Some of the smaller railways are floating loans at from 
10 to 12 per cent. on bonds issued at par down to 
96 per cent. This money is generally being raised to 
repay overdrafts with banks, nearly all the private 
railways in Japan having overdrafts with banks on the 
security of promissory notes, and the banks charge 
these railways the current rate of interest or discount. 
The Government has had to postpone work on 
railways, and other public works which were con- 
templated this year, because of the want of funds. 
This step was taken by the Minister of Finance, and 
has caused a good deal of friction between him and the 
rest of the Cabinet, especially with the Minister of 
Communications. To show you the way this curtail- 
ment has affected business, I may mention that the 
Government railways had called for tenders for.some 
14,000 tons of rails, but they cancelled the inquiry, 
and also for some other railway material. 

It seems a pity that productive works like railways 
should be ea ge and Baron Shibuzawa, one of the 
clearest-headed of Japan’s business men, while he 
agrees with retrenchment for unproductive work, 
laments the necessity of stopping work which will aid 
in the development of the country’s resources. 

It seems a strange thing that while Europeans and 
Americans seem but too willing to chuck money at the 
heads of the Chinese and Koreans, Japanese private 
railways and other institutions are unable to get 
money on the security of their property. Some day 
some foreign capitalist will awake to his opportunity, 
and reap a rich harvest. The earnings of these rail- 
ways at present are all eaten up by the high interest 
which has to be paid on loans, Nearly all of the rail- 
ways in this country offer excellent security for 
capital, for two reasons ; one is that they were mostly 
built when the cost of labour was about one-third of 
about what it is now; and another that wherever a 
railway is built the country around about it quickly 
developes, and traffic gradually increases. Some of the 
railways have not been able to get money to finish the 
line to the terminus which was the object in building 
the line, and have to be content to work the inter- 
mediate traffic in the meantime. 

Some day Japan will get over her financial diffi- 
culties, and with her resources developed she will, 
with her industrious and clever population, be one of 
the rich countries of the earth. es sure that Japan 
has a great commercial future before her, and in the 
future she will astonish the commercial world more 
than she did the military one some six years ago. 
She is passing through the fire just now, but to 
thoughtful men who study her she proves an object- 
lesson in the way she is facing her difficulties. 

It is reported that the Nippon Yusen Kaisha will 
pay a dividend of 12 per cent., and carry 1,000,000 
yen to the reserve. 





Gas at Lerps.—The accounts of the Leeds Corporation 
Gas Works for 1900-1 show a Ey of about 10,0002. 
This is considered a good result, in view of the high 
prices which have prevailed of late for coal and other 
materials, 





Coat In NorrincHAMsHIRE.—The Duke of Newcastle 
has leased 30,000 acres of land on his Nottinghamshire 
estate to the Wigan Coal and Iron Company, who are 
sinking a pit at Manton. It is stated that a further pit 
Aimar: ted between Ollerton and Edwinstowe on the 
fringe of Sherwood forest. 





Dutcu Drepcrers.—Mr. A. F. Smulders, of Rotter- 
dam, has received an order from the River Wear Uom- 
missioners for two powerful dredgers. The diversion of 
the order is said to be due to a marked difference in the 
prices submitted by English firms and the terms sub- 
mitted by Mr. Smulders. The dredgers are to be capable 
of dredging to a depth of about 40 ft., and of lifting 600 
tons of débris per hour. 





Tue Exxcrric Licut at RorHeRHAM.—The Rother- 
m Corporation electricity generating station in Raw- 
marsh-road, in that town, was formally opened on the 
23rd inst. by Mr. D. L. Winter, chairman of the electric 
lighting and tramways committee. The works and plant 
have cost 24,5007, or 20007. below the amount authorised 
to be borrowed. The ee ee have been 
Messrs. Kennedy and Jenkin, of London, and the three- 


wire system of supply has been adopted. From 4000 to 
5000 lamps can be supplied at one time, and the 
works are capable of extension. The price per unit has 
been fixed by the town council at 5d. 





THE LIVERPOOL TRIALS OF MOTOR 
VEHICLES FOR HEAVY TRAFFIC. 


As os. announced in our columns, the trials as 
to the hill-climbing and manceuvring powers of heavy 
vehicles, organised by the Liverpool Self-Propelled 
Traffic Association, will commence on Monday next. 
These trials in the past have done much to promote the 
aim of their organisers—viz., the scientific investigation 
of self-propelled vehicular and locomotive road traffic. 
We shall in our next issue deal with the results 
attained, but we are glad to be able to publish this 
week illustrations vod particulars of cars entered by 
some of the principal makers. 

The cars entered for trial by Mann’s Patent Steam 
Cart and Wagon Company, Limited, Leeds, are of 
an entirely original type, being based, as regards 
their broad lines, on traction engine practice, whilst 
cars by other makers are widely different, and are 
in many respects similar to the cars used for pas- 
senger traffic. In short, as our engravings on the 
next page show, the Mann car consists of a modified 
traction engine; straddled at the rear by a two-wheeled 
cart or lurry. These carrying wheels have axes con- 
centric with the driving wheels of the tractor, which are 
coupled to and rotate them. The advantages claimed 
are, in the first place, a more complete compliance 
with the regulations of the Local Government rd, 
which require that the car shall be capable of being so 
worked as to haul backwards or forwards, and that it 
shall be constructed so as to be at all times under such 
control as not to cause undue interference with other 
traffic on the highway. The makers also claim that 
the plan in question simplifies the requirements as to 
brakes, and since the wheels are close together and 
present a wide area, they damage the road less than 
if one followed in the track of the other. The 
lurry, which we represent in Fig. 1, has a platform 
12 ft. long by 6 ft. 4 in. wide. The framing is of 
steel channels braced together by flanged steel ends, 
and the floor is of wood. The body is balanced, and 
can be tilted to obtain easier access to the engine. 
As already stated, this lurry is quite distinct from the 
engine, being carried on independent wheels, each 
3 ft. 6 in. in diameter by 54 in. wide. The engine is 
of the horizontal compound type, and is supported on 
an extension of the sideplates of the external firebox. 
The cylinders are 4 in. and 6} in. in diameter by 8 in. 
stroke, and the engines are intended to be run at a high 
speed ; hardened wearing surfaces and long bearings 
being provided with this object in view. The whole of 
the working parts are protected by sheet-steel casings, 
which, however, are so constructed as not to interfere 
with the accessibility of the engine. The crank and 
intermediate shafts to the axles are all of steel and 
run in long bronze Looe The latter are sup- 

orted on steel castings bolted to the main framing. 

nfair strain on these bolts is prevented by the fact 
that the brackets are provided with large pins or 
projections turned to fit into large holes in the 
framing. All the gearing is of cast steel, and 
connection to the driving wheels is made without the 
use of chains. Two travelling speeds are provided 
for, one of 5 and the other of Of miles per hour. The 
boiler is of the locomotive type, and is, it will be 
seen, fired at the side. The firebox is suitable for 
either coke or smokeless coal, and is built of mild steel 
plates. The sides of the external box are extended to 
the rear and serve to carry all the engine shafts and 
axle brackets. The ——. working pressure is 
150 1b, per square inch. The steering is affected by 
a worm and quadrant gear, the wormshaft terminat- 
ing in a handwheel over the footplate. Two powerful 
brakes are provided, one a a foot lever strap 
brake, and the other a screw brake acting on the 
rims of the lurry wheels. pa 

To a very large extent, the foregoing description 
also applies to the steam tipping cart shown in Fig. 2, 
but the engine, which is of exactly the same size and 
construction, is mounted on the top of the boiler, 
instead of at the rears The cart body is 6 ft. 5 in. 
long by 6 ft. 2 in. wide, and it is built of flanged 
steel plates stiffened by angle-irons. Like the lurry, 
it is quite separate from the engine, its carrying 
wheels being 4 ft. in diameter by 54 in. wide. After 
tipping, the cart body can be hauled back by means 
of a windlass. The designed load is 5 tons, the cart 
weighing 21 cwt. empty, and the engine 2 tons 18 cwt 

Another car entered in the 5-ton class is illustrated 
on page 701, and has been constructed by Messrs. T. 
Coulthard and Co., Limited, of Preston. This is also 
a steam car, the engine, which is capable of giving 25 
horse-power on the brake, being designed to run at 
450 revolutions per minute. [t is of the compound 
type, the cylinders being 32 in. and 7 in. in diameter 
by Gin. stroke. A link-reversing gear of the usual 
type is provided. A special feature of the engine is 
the arrangement of valves and main cover. A single 
cover serves for both cylinders and the piston valves, 
and also acts as receiver. On it is fixed a ‘‘ multiplier,” 
which is used in admitting high-pressure steam to the 
low-pressure cylinder when necessary, the exhaust 
then passing to the atmosphere. At the same time 
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THE LIVERPOOL MOTOR WAGON TRIALS. 








Mann’s Steam Lurry. 











Fic. 2, Mann’s Steam Tiprine Cart. 


lock for the compensating geaf is provided for use 





frame is possible. The engine, motion work, aud gear- 


this multiplier serves alo as a relief valve, and pre- 
vents any accumulation of water in the cylinders. 
The crankshaft of the engine and the two eccentrics 


in special cases. The whole of these gears are | ing are, in short, self-contained in a rigid casing which 
completely enclosed and run in an oil bath. All is suspended from the main frame in stich a way as 
allow the elasticity and spring needed without any 


are cut out of solid billets, amd one end of this shaft 
carries the pinion which engages with a wheel on the 
second motion shaft. This shaft is square in its 
central portion, and on this square portion slide 
two unequal pinions, either of which can be pla 

in gear with the balance box of the compensat- 
ing gear, thus affording a means of changing the 
tractive power applied to the wheels of the car. A 





the gears are of cast steel with cut teeth, and are 
attached to their shafts without the use of keys. 
The shaft for the compensating gear runs in long 
bushes attached to the casing, and these bushes are in 
turn carried on spherical bearings, supported in cast- 
steel brackets rigidly bolted to the main frames. The 
method of supporting the cylinder ead is such that 
a ball-and-socket motion with reference to the main 


internal cross windiog strains coming on the trans- 
mission gearing. This casing, it should be added, also 
supports the feed pumps and feed-water heater. The 
pump in question is driven by an eccentric on the 
second motion shaft, and whilst the ram is protected 
from grit and dirt, the — so and the valve-box 
are easi'y accessible, The framing of the wagon 
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Fic. 3, CovttHarp anp Co.’s (Lumrep) Stream Wacon. 

















Fie. 4, Lancasuire Stram Motor Company’s Steam Wacoy. 


is of steel channels, and is eupported on the axles 
by long laminated springe. Those at the back are 
arranged so that the spring which holds the leaves 
together clips the axle, to which it is securely bolted, 
whilst at the same time it permits a slight move- 
ment of the leaves longitudinally and transversely. 
The wheels are of the gun-carriage pattern, with 
steel hubs and bronze bushes. The felloes are of ash 
and the spokes of oak. The front wheels are 2 ft. 9in. 
in diameter by 5 in. wide, whilst the back ones are 
3 ft. in diameter by 64 in. wide. The firm’s trian- 
gular drive and band-brake drum is fitted to these 
wheels and transmits the pull of the chains direct to 
the wheel felloes. The chains are Renolds’ silent 
pattern. 

_ The brake arrangements consist of two steel cables 
lined with hard wood blocks and coiled round the 
brake drum. By means of a worm and wheel and a 
simple system of levers, pressure is applied or released 
at both ends of each cable simultaneously, thus secur- 
ws the advantage not only of a very powerful brake, 
ut of one that is double-acting and equally efficient 
when running either backward or forward. The water 
— is at the rear, the bulk of the weight coming 
roomed on the back axle. The capacity of this 
ank is about 145 gallons, which is sufficient for a 





run of about 15 miles on ordinary roads. The 
boiler is of the vertical fire-tube type with straight 
solid drawn steel tubes suitable for either coal or coke. 
The tubes are electrically galvanised, making them 
non-corrosive. The boiler is constructed for a workin 
pressure of 225 lb. per square inch, and has been tes 
hydraulically to 450 1b. per square inch, and is inspected 
by the National Boiler and General Insurance Com- 
pany. It is dropped between the main frames 
to which the bearer bars are bolted, and is placed 
behind the front axle. The foot-plate is below the 
main frame, and the boiler is fired from below. This 
arrangement not only increases the tractive force, 
thus relieving the front wheels, but also enables the 
driver to see wellin front of the vehicle. An auxiliary 
steam pump is provided having a separate suction and 
a separate delivery and check valve on the boiler. 
Two safety check valves are fitted to the boiler and 
are so constructed that the check valve can be 
examined whilst the boiler is under steam, and should 
the driver omit to open communication from feed 
pump to boiler, which under ordinary circumstances 
would mean bursting the pipes, then the delivery will 
be discharged through a by-pass well in sight of the 
driver. The steam regulator is a balanced valve 
attached to the high-pressure cylinder steam chest, by 


means of which the steam supply may be easily regu- 
lated or instantly shut off. The whole of the operating 
levers and controlling levers are within easy am of 
the driver, who is also conveniently placed for firing 
up. The front axle is divided, the steering being on a 
modified Ackermann principle, giviog a big angle of 
lock without reducing the stability of the wagon. To 
enable the engine, gearing, and tank to be examined, 
the platform is hinged at the back end. A trailio 
bar is fixed to the main channel, and rollers behin 
driving wheels. 
The general dimensions are : 


Length over all... eas 18 ft. 54 in. 
Width over all ... err oF pe ee 
Height over chimney ... oot 8,, BS 
Platform... ... 12 ft. 6 ia. by 6 fb. 6 in. 


Bunker capacity 12 cubic feet, equals 3 cwt. 19 lb. 


The Lancashire Steam Motor Company, of Leyland, 
have always taken a prominent position at these con- 
tests. The steam wegon entered by them this year 
is illustrated herewith. ‘lhe wagon proper has a plat- 
form measuring 12 ft. 9 in. by 6 ft. 5 in. over all, and 
is of the ordinary lurry type, with a net area avail- 
able for goods of just 75 square feet. Its height from 
the ground, when loaded with 5 tons, is 3 ft. 6 in. 
The framing is of channel steel. The wheels are of 
the artillery —— which is growing in favour even 
in the case of light motor vehicles, and embodies the 
results of centuries of experiment as the type best suited 
to withstand the hard treatment of a military campaign; 
such wheels, therefore, are probably incapable of sub- 
stantial improvement in the matter of strength. The 
drive of the chain, it will be seen, is taken on the 
felloes close to the tyre, thus relieving the spokes from 
all strains save those due to the load carried and the 
roughness of theroad. The front wheels are 2 ft. 10 in. 
in diameter, and are 4 in. wide, whilst the back ones 
are. 3 ft. in diameter, and have 5-in. tyres. The 
boiler, which is situated over the front carriage, is 
of the fire-tube type, and has 80 square feet of -heat- 
ing surface. It is fired from above by a central shoot, 
and the fuel used being gas coke. The tubes are of 
seamless copper. The working pressure for which the 
boiler is calculated is 225 lb. per square inch, but 
the safety valve is set toopen at 210 lb. pressure, 
the discharge — into the water tank. The feed 
pump is worked off the compensating gear sheft, 
and is peculiar in that not only does it feed the 
boiler from the tank when the water is too low, 
but also feeds back to the tank from the boiler in 
case of high water. The level at which the pump 
tends to maintain the water is adjustable, and can be 
regulated by a handwheel fixed near the driver’s seat. 
As an auxiliary feed, a small steam pump, placed 
underneath this seat, is fitted. Both pumps have 
double check valves. A hinged ashpan and a lid 
covering the central firing shoot afford means for regu- 
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lating the fire. The coke bunkers are fixed at each 
side of the driver’s seat, and hold sufficient fuel for 
an ordinary day’s work. The engine, which is of the 
compound type, is placed with its cylinders horizontal. 
These measure 34 in. and 6} in. in diameter, by 6 in. 
stroke, and are designed to run at 420 revolutions 
per minute. The working’ parts, together with 
the compensating gear, are enclosed in a dustproof 
and oiltight casing. High-pressure steam can be 
admitted to the low-pressure cylinder when desired. 
The gearing is of steel throughout, all teeth being 
machine cut. The silent chains introduced by Mr. 
Hans Renolds, of Manchester, are used to convey the 

wer to the driving wheels. These chains have their 
inks bushed with hardened steel, and the pins are also 
hardened. In order to avoid shock at starting, a cushion 
arrangement is fitted to the small pinion on the com- 


pensating gear shaft, owing to which at starting under | 4 


a heavy load the engine makes almost a complete turn 
before its full power is exerted on the drive wheels, 
The compensating gear shaft is hollow, and a bolt 
passing through it takes the end thrust of the bevel 
wheels, which would otherwise come on the bearings. 
The gear can be locked by an internal clutch, which 
can be thrown in by a lever at the outside of the 
casing. No keys are used in fixing wheels, but each 
is attached toa flange. The now well-known ‘‘ Castle” 
nuts are used throughout, each being eecured by a 
aplit pin. 

The water tank has a capacity of 150 gallons, and is 
fitted with a strainer, which is movable. A water 
lifter and a suction hose (40 ft. long) complete the 
equipment of the car. 





NOTES FROM THE NORTH, 
Guascow, Wednesday. 
Glasgow Pig-Iron Market. — What with “Victoria 
Day” and the accession of Whitsuntide and occurrence 
of Whit Monday, there has been almost a week of 
holidaying in the Glasgow pig-iron warrant market. 
But the market re-opened on Tuesday, when things were 
very quiet and prices easier. At the forenoon market 
some 4000 tons only were sold, and Scotch iron declined 
2d. per ton in price. In the afternoon only 1500 tons 
changed hands, and prices were still easier, Scotch 
dropping 14d. per ton from the forenoon rates, and 
Cleveland 4d. per ton, the total decline for the 
day being respectively 3}d. and 4d. per ton. At 
the close of the market last Wednesday sellers’ (cash) 
rices were: Scotch, 54s. 14d.; Cleveland, 453. 8d 
ematite iron, 57s. 8d. per ton. At the forenoon market 
to-day only 4000 tons of pig iron changed hands. The 
tone was fiat, Scotch declining 44d. per ton, and Cleve- 
land 14d. In the afternoon 7000 tons were dealt in, and 
prices closed steady at near the forenoon rates. The 
settlement — were: 533. 44d., 453. 14d., and 57s. 44d. 
rton. There is but little fresh to report, dealings being 
argely restricted owing to the occurrence of the holidays. 
Prices all round are decidedly easier, especially for Cleve- 
land warrants; while from America the reports are again 
distinctly easier, and no improvement can yet be announced 
from the Continent. Home trade reports continue to show 
a moderate improvement. The prices quoted for makers’ 
No. Liron are as follow: Clyde, r ton; Gartsherrie, 
67s. ; a heey ae and pamenenen, cehipna 
foregoing all ship; rom ow ; Glengarnock (ship 
at Ardrossan), 683. ; Shotts “ahi ped at Leith), 703s. per 
ton. The stock of pig iron in Messrs. Connal and Co.’s 
ublic warrant stores stood yesterday afternoon at 
9,848 tons, as compared with 59,898 tons yesterday week, 
thus showing a reduction amounting for the past week to 
50 tons. 


Finished Iron and Steel.—In nearly every direction the 
prospects of employment have improved; still, at the 
same time, while business been more active, any ad- 
vance on recently quoted prices has been quite excep- 
tional. The belief strengthens, in the malleable iron 
eentres, that bottom has been touched ; certainly, buyers 
have been more disposed to do business at an advanced 
level. Those merchants who deal largely in angles and 
ship-plates, and have committed themselves to lower 

rices, are finding a difficulty in making satisfactory 

ins. Some shipbuilders are taking delivery of 
material which was months ago at 7/. per ton, 
while the market quotations for ship-plates has been 
steady at 5J. 153. per ton. The quotations for best bars 
range at present from 6/. 7s. 6d. to 6/. 123. 6d. per ton. 


Glengarnock Iron and Stee! Works.—There are now four 
blast-furnaces again in operation at the Glengarnock 
works in Ayrshire ; other two are being rebuilt, and one 
is being relined. At the stevl works double shifts have 
been resumed, and the chain works, where the ammonia, 
tar, &c., are dealt with, have been restarted. 


ae Contracts—It is reported from Clydebank 
that Messrs. Brown and Co. have booked orders for the 
building and supplying with engines two large Australian 
meat-carrying boats and a Cunard liner, and that they 
are in great expectation of securing one or two orders 
within the next few days.—The two vessels which Messrs. 
D. and W. Henderson and Co., of Meadowside Ship- 
ard, have contracted to build for the China Mutual 
Sreain Navigation Company, are to be leviathan carrie 
as they are to have a deadweight carrying capacity 
about 11,500 tons each, or a measurement capacity of 
about 17,500 tons each. They are to steam at a rate of 
nearly 15 knots per hour, the boilers are to be so 
titted as to be adaptable for burning either coal or oil as 


ty 
we 


fuel. Thijs order replenishes the work on hand in the 


Meadowside stocks, and the yard will be kept busy 
until the middle of next year with their present contracts, 
to say a. of an important one at present in prospect. 
The Anchor liner Olympia is now more than half plated, 
but the fast twin-screw Columbia—whose model is one 
of the very handsomest in the Exhibition—is not to be 
launched until the vo gga. Be next January.—Messrs. 
Murdoch and Murray, ipbuilders, Port G Ww, 
are laying a couple of keels, the steamers being those 
lately contracted for by the firm. Only two of the berths 
in this yard are occupied.—Messrs. William Hamilton 
and Co., also of the ‘* Port,” have just handed over the 
steamer Carl, built by them for oemee 4 owners. The 
vessel was engined by the Clyde Shipbuilding and Engi- 
neering Company of the same port.—The mouth of the 
Kelvin is fairly well occupied with vessels in for 
overhaul; but it has lost the busy appearance which 
it had when there were two or three river steamers 
getting fitted out. Messrs. Laird’s Lily is on the slip at 
eadowside, with the Alaska and the new Anchor liner 
Perugia close by. On the other side, in the yard of 
Messrs, A. and J. Inglis, is the Clyde Shipping Com- 
pany’s Medway. Messrs. Laird’s Fern joined the group 
within the past few days, and now there is hardly room in 
the estuary for another vessel. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIpDLEsBRoUGH, Wednesday. 
The Cleveland Iron Trade.—The market re-opened to- 
day after the ney Oy but few of the habituds put in an 
appearance, and little business was transacted. Buyers 
and sellers entertained very different views as to what 
rates should rule. Makers quoted 46s. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but buyers 
would not offer more than 45s. There were merchants 
who would readily have sold at 45s. 9d. Quotations for 
the lower qualities were on a similar basis, llers put 
No. 4 foundry at 44s, 3d., and grey forge at 433. 9d., 
and buyers were 1s. below these rates. East Coast 
hematite pig was 563. 6d. for early delivery of mixed 
numbers, and producers complained that the quotation 
was too low, considering cost of production. Spanish ore 
_ very firm in price; Rubio was fully 153. 9d. ex-ship 

‘ees. 


Manufactured Iron and Steel.—Holidays are general, 
and consequently there is very little new to report with 
regard to the manufactured iron and steel trades. Quota- 
tions are pretty much the same as those last named. 
Common iron bars are put at 6/, 103.; best bars, 7/.; iron 
ship-plates, 6/. 10s. ; steel ship-plates, 6/.; iron and steel 
ship-angles each 5/. 15s.; and heavy sections of steel 
rails, 5/.—all less the customary 24 per cent. discount, 
except rails which are net at works. The report of the 
accountant to the Board of Conciliation and Arbitration 
for the Manufactured [ron and Steel Trade of the North 
of England for the two months ending April 30 last shows 
the average net selling F poy of rails, plates, bara, and 
angles during that period to have been 7/. 1s. 7.08d. per 
ton, as — 71. 10s, 9.53d. during the previous two 
months. In accordance with sliding-scale arrangements, 
wages are reduced 6d. per ton on ‘ee and 5 per 
cent. on all other forge and mill work. 


Sir Lowthian Bell on Progress in Iron Shipbuilding.— 
The members of the North-East Coast Institution of 
Engineers and Shipbuilders recently paid a visit to 
Middlesbrough, and were shown over the works of 
Messrs. Dorman, Long, and Co., and Messrs. Bell 
Brothers. Sir Lowthian Bell, in addressing the gather- 
ing and offering them a welcome to Middlesbrough, said 
there was no one, perhaps, whose mind could travel 
further back than his in tracing the gradual pro of 
iron shipbuilding. He was present at the launch of the 
first iron ship built on the Tyne. The visitors had come 
over there that day to a district where the material they 
required for the construction of their vessels was to be 
found in great plenty. He had never ceased to believe 
that the day would arrive when the difficulties in manipu- 
lating their native ore would be overcome. His faith 
had been justified. They would be conducted over works 
where they would find iron being converted into plates 
that satisfied surveyors. He congratulated them also on 
the great yi in navigation. The first time he 
crossed the Atlantic they used 120 tons of coal a ~, 
whereas now they were driving a vessel at double the 
speed by using 70 tons a day. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Rotherham Corporation Electric Power and Light 
Station.—The electric light and power station erected 
by the Rotherham Corporation was formally opened on 
Thursday. The plant and machinery consist of two 
Lancashire boilers capable of raising steam which will 
drive engines ating 600 horse power. There are 
two 150 indica orse-power engines with dynamos, and 
two smaller engines with dynamos at each end, the 
nominal speed being 500 revolutions per minute. The 
batteries are capable of discharging at the rate of 
50 am per hour for five hours at a pressure of 
460 volts. Mr. Winter (chairman of the Electric Light 
aud Tramways Committee) performed the opening cere- 
mony, and stated that he was informed that the engines 
and dynamos were equal to anything for their size, power, 
and purpose to be found in the United Kingdom. The 
whole undertaking would cost about 24,5007. 

Modern British Locomotives.—Mr. H. G. Snow, of the 
Great Northern Railway Works at Doncaster, read an in- 
teresting paper on this subject to the members of the Shef- 





field Untven ty College Student Engineering and Metallur- 








gical Society, on a Soe 21. Mr. Snow mentioned 
the principal defects to be surmounted in modern locomo.- 
tive design, and di the relative economy of various 
types, concluding with a short notice of electrical locomo- 
tives. The paper was illustrated by lantern slides, 
Through the courtesy of Mr. E. Worsdell, M. Inst. C.K , 
the locomotive superintendent of the North-Eastern Rail. 
way Works, some photographs and particulars of recent 
fast runs made by the company’s engines were presented, 


Tron and Steel.—It is a long time since the Whitsuntide 
holidays were more age! kept in Sheffield than 
they have been this year. n Monday and Tuesday 
business was almost universally suspended. Some of 
the works re-opened on Wednesday morning, but many 
more will not commence operations until next week, the 
interval being occupied in repairs and renewals, The 
iron and steel markets remain without incident of 
moment. The demand for bar and other classes of 
finished iron, which has been very quiet for a long time, 
shows signs of revival, and the output at some of the 
mills has been increased. In Swedish material there is 
rather more activity, and supplies are ample. With a 
view to encouraging business, a reduction of from 10s. 
to 203. per ton has been made on. large quantities, but 
for small parcels old quotations are still charged. Firms 
that are in an especially favourable position for pro- 
ducing wire rods have lately secured some good lines, 
and their works are well employed. For the smaller pro- 
ductions of engineers there is very little demand, but 
colliery stores continue to move off fairly well. 


South Yorkshire Coal Trade.—The pits in the district 
have extended the Whitsuntide holidays over a longer 
period than usual. Some will resume operations to- 
morrow (Thursday), while others will Fond until Monday 
next. The anticipation of a sharp drop in house-coal 
prices is apparently not to take place at present, as the 
local owners have decided that the reduction from 
June 1 shall vary from 1s. to 1s. 3d. per ton, and it is 
sta that this will be the minimum price for the 
summer. There isa steady trade doing in manufacturing 
fuel, and rates are well maintained. Stocks are not being 
increased, the collieries being worked to the demand. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal for prompt shipment has been 
the turn eacier at 17s. 9d. to 18s. per ton, secondary 
a being quoted at 163, to 17s. 3d. per ton. 

here has not been much doing in house coal; No. 3 
Rhondda large has made 16s. to 16s. 6d. per ton. Coke 
has been inactive ; foundry qualities have made 17s, to 
17s, 6d. per ton, and furnace ditto 14s, 6d. to 15s, 6d. 
per ton. As regards iron ore, Rubio has brought 14s. 3d. 
to 143. 6d. per ton, and Tafna 15s. to 15s. 6d. per ton. 


Weston-super-Mare.—The Weston-super-Mare and Dis- 
trict Electric Supply Company has now commenced the 
supply of current for electric lighting purposes. The 
company has aon 7, He customers, with from 4000 to 
5000 lamps, upon its books. The company is also making 
arrangements for generating current for tramways. 


Coal for Brazil.—A Brazilian railway contract for the 
supply of 70,000 tons of Cardiff or Monmouthshire coal 
has been secured by Mr. Lage, of Rio de Janeiro. The 
price obtained by the contractor is stated to be 34s. 9d. 
per ton, all charges included. 


The ‘* Essex.”—The armour-plates on the athwartship 
bulkhead of the Essex have been fitted. It is expected 
that the ship will be launched August 29. 


A Welshman for the Cape.—Mr. J. B. Miller, of the 
secretary’s department, peg A Railway Company, has 
received an _ in the accountancy department 
of the Ca vernment railways, and sails for Cape 
Town on June 1. 


Keyham.—It appears that forty-five students are to be 
entered this year at the Royal Naval Engineering Col- 
lege, Keyham. Forty of them will be entered by open 
competition, two as nominated service candidates, and 
three as Colonial candidates. Forty-three students, now 
in their last year, will be transferred in July from the 
College to the active service list for duty as assistant 
engineers. 

The ‘‘ Bulwark.”—The Bulwark line-of-battleship has 
returned to Plymouth, after a 30-hours’ steam trial at one- 
fifth power. Only eight of her 24 Belleville boilers were 
used, these covering an area of 471 squarefeet. With an 
indicated horse-power of 3174, a speed of 11} knots per 
hour was maintained throughout, the coal consumption 

r indicated horse-power per hour working out at 

.78 lb. The other details recorded were: Steam in 
boilers, 227 1b.; steam at engines, 223 lb.; vacuum at 
engines, starboard and port, 27.5; revolutions, starboard, 
65.7 ; — 66.3 ; indicated horse-power, starboard, 1622; 
port, 1552. 

The Electric Light at Cardiff.—A meeting of the Elec- 
trical and Lighting Committee of the Cardiff Town 
Council was held on Thursday. The engineer stated that 
he had made a statement showing the position of the 
works. The estimated revenue was 9969/. for the year 
ending March 31 last. The actual revenue was 11,6702. 
The loss for the year ending March 31, 1900, was ie 
For the year ending March 31, 1901, it was about 300/. In 
each case, however, the loss was sustained after payin a 
between 5000/. and 60007. on interest and sinking — 
account. The council accordingly really made a pro ‘ 
last year, and was working at a profit at the presen! 
time. 

Minehead.—A new pier was opened at Minehead on 
Saturday. The pier has been erected under a provision r 
order granted by the Board of Trade in 1895. The ple 
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was designed by Mr. J. J. Webster, C.E., of West- 
minster. The contractors for the pier and landing-stage 
were Messrs. A. Penney and Co., London. The cost of 
the pier, including approaches and sundry other accessory 
works, was something under 12,0007. The pier is 700 ft. 
long and 24 ft. wide at the narrowest part, while it widens 
out to 76 ft. at the head. It is built of composite piles of 
cast iron and steel, specially designed by Mr. Webster. 

Great Western Railway.—The Great Western Railway 
Company contemplates an extension of its system to 
Fishguard, so as to materially shorten the sea passage 
between Wales and Ireland. 





MISCELLANEA. 
Tue Niagara Falls Power Company are about to estab- 
lish plant on the Canadian side of the river which will 
ultimately develop 100,000 electrical horse- power. 


A new blast-furnace for producing sandless pig has 
just been blown in at the works of Palmer’s Shipbuilding 
and Iron Company, Limited. The furnace will have a 
capacity of about 50,000 tons of pig per annum. 


The traffic receipts for the week ending May 19 on 
thirty-three of the principal lines of the United King- 
dom amounted to 1,798,601/., which was earned on 20,425? 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,799,577/., with 19,869} 
miles open. There was thus a decrease of 9762. in the 
receipts, and an increase of 5564 in the mileage. 


It is announced that the remarkable development of the 
pneumatic despatch system of conveying mails now in use 
in Brooklyn and elsewhere, and which was described in our 
issue of March 2, 1900, is not likely to be further extended, 
aince the postal authorities have come to theconclusion that 
the cost of working is too great. It is, however, stated 
that they have in consideration a system in which the 
conveyors will be propelled by electricity in place of 
compressed air. 


We understand that, with a view to encouraging a 
practical interest in the exhibits, more particularly in 
connection with marine engineering, the directors of the 
Central Marine Engine Works have granted a bonus to 
those of their foremen who choose to avail themselves 
of the opportunity to visit the Exhibition during the 
Whitsuntide holidays. They have, as a further induce- 
ment, offered a special prize for the best essay descrip- 
tive of the visit, and cf any labour-saving appliance 
they may observe affecting any department of marine 
engineering. 


The United States Consul-General at Cairo contributes 
to his Government an interesting report on the Assouan 
dam, which he states will form a lasting memorial to the 
British sojourn in Egypt. At the time his report was 
prepared the low-level sluices were practically complete. 
Of these there are 150. The lowest level the water reaches 
at Assouan is 278.89 ft. above the level of the Mediter- 
ranean, and when the dam is complete the top water 
level will be 347.6 ft. To secure a satisfactory foundation 
for the sluices it has been necessary to excavate to a depth 
of 75 ft. below the ordinary rock surface. As the dam 
will close the Nile to navigation a canal 6540 ft. long, and 
provided with four locks, each 87.2 yards long by 10.3 
yards broad, is being constructed. This canal will enable 
boats to Assouan at all stages of the river, whilst 
hitherto they could do so only at high Nile. The whole 
werk will, 
vance of the contract time. 


A capital programme has been arranged for the enter- 
tainment of the Institution of Electrical Engineers during 
their visit to Berlin next month. The establishments of 
the Allgemeine Elektricitiits-Gesellschaft, and of Messrs. 
Siemens and Halske, are to be thrown open to the visitors. 
The former company have works in different parts of the 
city, which are connected by an electric underground 
railway. One erecting and fitting _— alone an 
area of 120,000 square yards, whilst the cable works, 
situated in the east of Berlin, cover 120,000 square 
vards more. A number of the central lighting and 
power stations equipped by this firm will also be visited, 
the 3000-kilowatt generators at the Oberspree station 
being worthy of special notice. Two days are to be 
devoted to the works of Messrs. Siemens and Halske. 
On the first of theee high-tension experiments and appa- 
ratus will be shown at the Charlottenburg shops, and 
subsequently visits will be paid to the firm’s cable works, 
and to the Berlin overhead line of which they were the con- 
tractors, The experiments on three-phase railway work- 
ne ~ being made by the firm will be shown at Lichter- 


The enormous engines needed to haul freight on the 
modern system in which the load is concentrated as much 
48 possible in very long and heavy trains have consider- 
ably increased the fireman’s labours. To meet the new 
condition an automatic stoker for locomotives is now 

ing tried experimentally on the Chesapeake and Ohio 

ilroad, and a description of a trip with an engine thus 
fs a usin = rx recent issue = “4 pee ee 
w York). The engine to which the appliance 

was fitted had — 22 in. in diameter by 28 in stroke, 
bee area of 35 square feet, the length being 11 ft. and a 
iler 71 in. in diameter, with a total of 2566 square feet of 
eating surface. The designed working pressure was 
aah ber square inch. The train hauled consisted of 45 
= . eating Eo agi te weight of 1800 tons. The trip 

tag Hinton, estern Virginia, to Clifton Forge, a 
ce of 80 miles, in the course of which the divide of 

 Alleghanies was crossed. 
are heavy, one of 35 ft. to the 


The gradients on the route 
mile being 12 miles long, 


r. Long states, be finished fully a year inad- | P@PY 





and the numerous sharp curves add to the train resistance. 
The report states that the automatic stoker maintained 
steam at practically the 200 Ib. per square inch through- 
out the run, and the furnace door had to be se only 
four times on the run for slicing the fire. The stoker 
can be fitted to any ordinary furnace, merely replacing 
the usual door. It can be fixed or removed in a few 
minutes, so that in case of a breakdown, hand firing can 
be resorted to almost immediately. 


At a meeting of the New England Association of Gas 
Engineers, held in Boston, Mr, H. N. Cheney gave par- 
ticulars of tests made on a 20 horse-power gas engine 
direct-connected to a —— and arranged so that it 
could be operated at will either by tube or: electric igni- 
tion. No account was taken in the experiments of the 
gas used to maintain the temperature of the ignition, 
since it was estimated that this would merely offset the 
cost of maintaining the batteries, &c., of the electrical 
igniter ; yet it was found that at all loads a somewhat 
higher efficiency was obtained with electrical ignition, as 
the following figures show : 
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An article in Transport gives some interesting figures 
showing how the speeds of long and short distance 
trains in this country compare with the speeds attained 
in the United States. The general result of the com- 
parison is to show that, taken as a whole, our train ser- 
vices are somewhat quicker than the American services : 
but the lead is not such as until recently we have thought 
ourselves able to claim, and in one or two particu the 
Americans have the better of us. ‘‘One may note, how- 
ever,” says the writer of the article, ‘‘ that the most bril- 
liant American services are the two short-distance ser- 
vices—Camden to Atlantic City, and Philadelphia to 
New York—while as the distances increase the English 
superiority becomes more and more pronounced. This is 
somewhat unexpected, for the circumstances of the two 
countries would rather lead one to anticipate that the 
United States would have made the long-distance service 
their strong point, while England developed the shorter 
services. Another point of interest is the comparative 
slowness of the Chicago services, and this is not wholly 
accounted for by the great distances to be travelled, for 
primd facie one would have anticipated the effect of dis- 
tance to be to reduce the number rather than diminish 
the s of the express trains. Yet the shortest journey 
time between Chicago and Cincinnati—towns of 1,850,000 
and 415,000 inhabitants respectively—gives the very 
moderate speed of 38.4 miles per hour.” 


The report of the Suez Canal Company, which is to be 
read at the annual general meeting of shareholders in 
Paris on Tuesday next, June 4, by Prince Auguste 
d’Arenberg, is now to hand. Ina preliminary auditors’ 
statement it is set forth that the receipts of the com- 

ny to December 31 of last year amounted to the 
sum of 93,451,403f. 12c. The net profits are given as 
52,502,445£.22c. Ib is added that this balance-sheet shows 
results nearly equal to those of the year 1899, which was the 
most favourable period since the opening of the canal. 
In the report iteelf. it is stated that the year 1900 began 
badly, but this condition was rapidly altered, owing to the 
expeditions sent to China by the Powers. This, it is re- 
marked, shows once more the extreme diversity of elements 
making for and insuring the company’s profits. Great 
things are hoped from the approaching development of 
steamship lines by English, French, aD, an 
Russian companies. An English firm intends, for in- 
stance, to run lines from ports in the United Kingdom to 
the East Coast of Africa, and the French are to have 
vessels plying between their northern ports and Tonkin. 
The Russians, on their side, propose to have steamship 
communication between Odesea and the ports on the 
Persian Gulf. The report concludes with the request for 
authorisation to contract a new loan of 25,000,000 francs 
for further works which are absolutely necessary, such as 
deepening the canal and the construction of new stations. 
It is added that the prosperity of the company places 
it under these obligations to shipowners, who have every 
right to expect the necessary improvements in the 
waterway. 

In acceptance of a pressing invitation from the German 
Government to attend an international fire congress, to 
be held at Berlin next week in connection with the Fire 
Exhibition which was opened on Saturday, the British 
Fire Prevention Committee will be represented by a depu- 
tation comprising Mr. Edwin O. Sachs, chairman; Mr. 
Max Olark, A.R.I.B.A.; Mr. F. R. Farrow, F.R.1.B.A.; 
Mr. F. Hammond, F.R.I1.B.A., district surveyor, Hamp- 
stead ; and Mr. Ellis Marsland, district surveyor, Cam- 
berwell. The deputation will be taking the oppor- 
tunity to examine the r arrangements as to 
the working of the Building Law at as 
well as the influence of the new theatre, factory, 
and workshop regulations upon modern structures in that 
capital; and they will, on their return journey, visit 
Hamburg, with a view to studying the general fire pro- 
tective arrangements of the port, and the more recent 
forms of warehouse construction which have been ado 
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-1 1900 


djand consume 2.21 Ib. per horse- 


in that city. The observations of the deputation, both 
at Berlin and at Hamburg, at the Exhibition, and in 
attendance at the lectures of the Fire Congress, will be 
embodied in an exhaustive report, each member of the 
deputation taking up a special chapter dealing with that 
part of the subject with which he 1s particularly conver- 
sant. The report will be published in due course. The 
arrangements of the deputation show an exceedingly 
busy week’s travelling, interspersed with several flatter- 
ing receptions and entertainments. The zn leave on 
Tuesday vid Ostend and North Express, for Berlin, and 
after paying some official visits on Wednesday, and in- 
specting various buildings, will view the Exhibition and 
attend an informal reception in connection with it. 


The report for 1900 of the Comptroller-General of 
Patents, Designs, and Trade Marks has been issued as a 
Parliamentary Paper. The number of applications in 
respect of patents again shows a falling-off. The highest 
point was reached in 1897 with 30,952, in 1899 there were 
only 25,800, and in 1900, 23,922. The applications for 
designs, which were 22,849 in 1896, were 19,495 in 1899, 
and dropped to 16,952 last year. The applications for 
trade marks numbered 8927 in 1899, and 7937 in 1900. In 
spite of this general decrease the total receipts in 
from 225,701/, to 226,0917. The patents fees amounted to 
204,140/. as against 202,977/. in 1899. The designs fees 
decreased from 32872. in 1899 to 3094/., and the trade 
marks fees from 11,3547. to 10,9992. Thus the in- 
crease of 391/, in the receipts of 1900 is entirely due 
to the patents fees. The increase in this item is 
attributed to the expanding number of annual fees paid 
for the renewal of patents. The renewal fees since the 

resent scale came into force has been as follows: 1893, 
8562.; 1894, 95,620/.; 1895, 99,7612.; 1896, 109,2597.; 
117,5977.; 1898, 123,1877.; 1899, 128,5537.; and in 
, 134,6862. The total expenditure has dropped from 
123,2162. in 1899 to 120,667/. in 1900. The surplus of re- 
ceipts over expenditure in 1900 stood at 105,424/., as 
compared with 102,484/. in 1899, The number of appli- 
cations accompanied by provisional a was 
18,117, which is 1912 less than in 1899, while those 
accompanied by complete specifications were the most 
numerous ever received in one year. The percen of 
applications with complete specifications has grown from 
13 in 1885 to nearly 25 in 1900. The number of complete 
specifications filed after provisional ones had sent 
in was 7288 in 1900, against 8234 in 1899. The total 
number of specifications was 34,034 in 1899 and 31,210 in 
1900. Theapplications from England and Wales havede: 
creased from 15,354 in 1899 to 13,775 in 1900, and those 
from Germany have dec from 2921 to 2631, and for 
France from 1031 to 946. The United Stater, on the 
other hand, account for 3189, instead of 3022 in 1899. 
Applications from Scotland number 1154 (as against 
1116) ; Austria, 418 ; Ireland, 371 (as inst 396); Bel- 
gium, 184; Canada, 156; Switzerlan » 150; Sweden, 
104: Italy, 100 


The May number of the Marine Rundschaw devotes 72 
pages to discussing ‘‘ The Water-Tube Boiler Question in 
the German Navy.” The conclusion come to is that 
Fegerms f in the near future only water-tube boilers will 

used in the German navy, and those of one particular 
sort ; but at present a process of selection has resulted 
in Schulz boilers being used for the new gunboats and 
small cruisers, where a saving in weight is of the first 
importance ; Diirr boilers in the new large cruisers, and 
both cylinder and Schulz boilers in the new battleships, 
where the question of weight is not of such prime im- 
portance. e article is followed by two tables, in which 
the ships of the German navy are classified according to 
the type of boiler with which they are fitted, full par- 
ticulars being given in each case of the work done by the 
boilers in proportion to their weight, coal consumption, 
heating surface, &c. Twelve ships, including the 
Brandenburg class and the Hohenzollern, are fitted 
with cylinder boilers, which on the average weigh 
154 lb. and require 1.98 Ib. of coal per horse-power when 
going ab full trial speed; 12 ships, including the —_ 

ried class, have locomotive boilers which weigh 105 31b. 
power; five, including 
the Baden class, have Diirr boilers, which weigh 109.4 lb. 
and consume per horse-power 2.03 Ib.; five small cruisers 
of the Iltis class have Thornycroft boilers with average 
weight and consumption per horse-power of 81 lb. and 
2.19 lb. ; the Wiirtemberg and Nymphe have Schalz 
boilers with average weight consumption per horse- 
te of 845 lb, and 1.93 lb.; the figures for the Niclausse 
ilers of the Gazelle are 90.2 and 1.93 lb. ; for the Belle- 
ville of the Bertha and Hansa 102.2 Ib. and 1.99 1b. ; for the 
mixed cylinder and Thornycroft of the Kaiser Friedrich 
IIL. 123.8 lb. and 1.81 1b. (at medium meee, full speed not 
iven); and for the mixed cylinder andSchulz of the Kaiser 
ilhelm II. and Fiirst Bismarck 129.1 Ib. and 1.79 Ib. (at 
medium s ). The Diirr boiler has wide tubes, and is 
heavier t the narrow-tube boilers, but it is easily 
cleaned, though the cleaning is a long business. Some 
improvements have been recently made which consider; 
ably shorten the time required for cleaning and the neces- 
sity for doing it as often as in the earlier type. The 
ulz is a narrow-tube boiler and is consid to be an 
improvement on the Thornycroft and Normand boilers, 





Biaoxpoot TRAMWAYS.—The Blackpool Town Council 
has completed a tramway three or four miles in length, 
round suburbs, - including the residential district of 

ton ; and the official inspection was made on the 23rd 
inst. by Major Druitt of the Board of Trade. There were 
no serious objections, and the cars began running in the 
afternoon. here are 15 cars altogether, each is 
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NOTICES OF MEETINGS. 


Society OF CHEMICAL INDUSTRY— LONDON SECTION. — Monday, 
June 3, at the Chemical Society’s Rooms, Burlington House, 
Piccadilly, the following papers will be read and discussed : 
“The Need of Greater Care in introducing Gas Firing into Small 
Gas Works,” by Mr. G. Cecil Jones, ‘‘The Chemical Aspects of 
Bacteriology,” by Dr. Walter C. C. Pakes. The meeting will com- 
mence at 8 p.m. 

GxoLoaists’ AssociaTION.—Friday, June 7, at University Col- 
lege, Gower-street, W.C., at 8 p.m., when the following lecture 
will be delivered: ‘‘The Geysers of the Yellowstone,” by Mr. 
John Parkinson, F.G.S. (Illustrated by lantern slides.) 

Tue RénteEN Society.—Thurseday, June 6, at 20, Hanover- 
square. The chair will be taken at 8.30 p.m. A paper by Dr. 
Hugh Walsham on ‘‘ X-Ray Diagnosis of Aneurism.” With lantern 
demonstration. 

Roya InstrruTion OF Great Brrran.—Fri evening, June 7, 
at 9 o’clock.—Professor Raphael Meldola, F.R.S., M.R.I. Sub- 
ect: ‘* Mimetic Insects.” fternoon lectures next week, at 


j 

3 o’clock: On Tuesday, June 4. Mr. Churton Collins, M.A., 
on ‘The True Functions of Poetry, and Wordswo as a 
Teacher” (Lecture II.).— On Thursday, June 6. Professor 


Dewar, M.A., LL.D., F.R.S., M.R.I., on “The Chemistry of 
Carbon” (Lecture III.).—On Saturday, June 8. Professor J. B. 
Farmer, M.A., F.R.8., on ‘* The Biological Characters of Epiphytic 
Plante” (Lecture II.). On Monday, June 3, general monthly 
meeting, 5 p.m. 

Society OF ENGINRERS.—Monday, June 3, at the Royal United 
Service Institution, Whitehall. A paper will be read on ‘*Con- 
crete Subways for Underground Pipes,” by’Mr. A. Taylor Allen. 
The chair will be taken at 7.30 p.m. 
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THE MONORAIL RAILWAY. 


Tue scheme for the monorail railway between 
Liverpool and Manchester is, like Mahomet’s 
coffin, in a state of suspension. It the 
House of Lords before Parliament rose for the 
Whitsuntide holidays, but it has still to face the 
scrutiny of the Commons, and it is not an unknown 
thing for the two Houses to come to exactly oppo- 
site decisions. As engineers we must rejoice to 
see that an attempt is to be made to construct a 
high-speed electric railway in this country, for if 
the undertaking be taken in hand promptly and 
brought to a successful conclusion, it will put us 
ahead of the world in this branch of electric engi- 
neering, and do something to rehabilitate our de- 
clining reputation. It isnecessary, however, that no 
time should be lost, for other nations are seriously 
considering the construction of high-speed electric 
lines. One such road is projected from Brussels to 
Antwerp, another from Vicamn to Budapest, and a 
third from Berlin to Zossen. It would be most 
gratifying if we could get ahead of all these, and 
there is a peculiar appropriateness in the district 
between Manchester and Liverpool being chosen 
for the site of the experiment, as it was there that 
the first practical passenger railway was built, and 
where the possibilities of steam traction were de- 
monstrated to all the world. One scarcely dare 
attempt to imagine what the result would be to 
humanity if the presont undertaking were to 
effect one-half the economical and social changes 
that its predecessor did. It is, however, scarcely 
worth while to discuss that point. Wonderful 
as is the speed of 110 miles an hour, and 


3) still more wonderful the 150 miles an hour 


thought of in Austria, yet it is a much 
smaller relative advance on the express train than 
was that train on the stage coach. The effect of 
the electric railway would be that we should travel 
farther and oftener ; the effect of the steam rail- 


way was to make the bulk of the population travel, 
whereas before they had not travelled at all. 

It would have been a satisfaction to us if the pro- 
moters of the new electric railway had not crowded 
the problem they essay to solve with so many un- 
known quantities. It is a sufficiently complicated 
matter to run a train at 110 miles an hour, and to 
provide for the motive power, the braking, and the 
signals, while following known methods of con- 
struction which have been arrived at by long years 
of trial, and not a few breakdowns. But when 


"| to all these difficulties there is added an entirely 


new form of permanent way and a novel design of 
carriage, the matter becomes really appalling. For 
it must -be remembered that an accident which 
would be of little account at ordinary speeds, would 
become a disaster of the first magnitude on the new 
line. The energy stored in the train increases as 
the square of the speed, so that when the speed is 
trebled the train has nine times the power to 
destroy itself and its passengers. This, of itself, 
is no argument against high speed, for it has been 
abundantly proved that the quickest traffic can be 
conducted with safety ; but it certainly makes one 
pause at the idea of conducting such a traffic by un- 
tried means. It isa well-known maxim in research 
that one factor only should be varied at a time; and 
although it is not possible to apply the same prin- 
ciple strictly in engineering, yet it is desirable not 
to depart from it further than is necessary. 

The idea of the monorail line appeals very for- 
cibly to the lay mind. At first sight it seems 
that when a carriage is set astride on the rail, like 
panniers on an ass, all chance of derailment is 
excluded. Not infrequently, in flying round sharp 
curves, such as those of the Midland Railway in 
the Derbyshire Dales, one has the sensation that 
the whole train is on the point of capsizing and 
rolling down the hillside into the Derwent, and that 
it really needs a guide rail somewhere about the 
level of the seats to render it safe. That, however, 
is merely a mistaken interpretation of our sensa- 
tions. We believe that no train ever capsized 
yet from centrifugal force on a properly kept 
road, and we have only to consider the construc- 
tion of the carriage to see that the centre of 
gravity is so low that it is impossible that such a 
thing should happen. The first vehicle to go over 
would be the locomotive, and it is matter of com- 
mon knowledge that as speeds have increased the 
centre of gravity of locomotives has been raised, 
and, notwithstanding this change, they have been 
rendered steadier and more comfortable on the 
road. In spite of the high boiler barrel, the weight 
of the cylinders, frames, connecting-rods, &c., 
keep the centre of gravity low. We published on 
December 29, 1899, an account of a test made to de- 
termine experimentally in America the position of 
the centre of gravity in a consolidation locomotive 
weighing 216,000 lb. It had cylinders 23 in, in 
diameter by 30 in. stroke; its boiler barrel was 
80 in. in diameter by 13 ft. 8 in. long, and its 
centre 9 ft. 2 in. above the rail level. Yet the 
centre of gravity of the entire engine, in spite of 
its top-heavy appearance, was only 504 in. above 
rail level, or considerably below the tops of the 
wheels. It would need a speed of 132 miles per 
hour, round a 30-chain curve, with no supereleva- 
tion of the outer wheel, to cause this engine to 
capsize. Of course, a moderate superelevation of 
the outer rail would enable this speed to be greatly 
increased. Judging from his sensations, a pas- 
senger may find it very difficult to realise this, and 
hence he welcomes the idea of a railway with the 
centre of gravity below the rail. 

f course, no train could go at 132 miles an 
hour round a 30 chain curve. Long before that 
speed had been attained the leading wheel of the 
locomotive would have mounted the rail, and the 
whole train would have followed it. Fifty miles 
an hour is about the limit on such a curve that a 
locomotive superintendent will permit, with such 
an amount of superelevation as is practically 
possible. Consequently, the fast electric railway of 
the future will either have to be laid out with curves 
of long radius, or it will have to slow down on curves, 
or it must have some device to guide the carriages 
when they are not running on the straight. Person- 
wy br prefer the first and second alternatives. A 

i for 110 or 150 miles an hour must of 
necessity be an expensive affair. Economy can 
have no a in the design ; safety must occupy 
the first place, and safety can only be obtained by 
lavish expenditure. The most satisfactory outlay 





will be that spent in obtaining a practically straight 
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route, for there is no question that a straight road 
is a safe road. Of course, there may be physical 
obstacles which must be circuited, while in towns 
the cost of following a bee line may be prohibitive. 
Then the speed must be lowered. It is a difficulty 
of the Manchester to Liverpool scheme that it offers 
a gain of only 20 minutes over the present service, 
and that if the speed were lowered for curves, this 
small gain would be so far reduced that the dif- 
ference would not be sufliciently great to justify the 
expenditure of two millions or more of capital. On 
a longer route, such as that from Berlin to 
Zossen, this consideration would not be so im- 
portant. 

The third plan, of guiding the train round curves, 
does not commend itself to us. It will be remem- 
bered that the main rail of the Behr system is 
carried on the apex of a series of A-frames set 
1 metre apart, and is 4 ft. 6 in. from the level of 
the ballast. On each side of the A-frame are two 
other rails, situated respectively 19 in. and 35 in. 
below the main rail, and on these rails run guide- 
wheels, designed to bear the centrifugal stress, and 
lead the carriage from the tangent into the curves. 
The main weight is carried by the upper rail on 
which run six wheels, each 4 ft. 3 in. in diameter, 
two wheels being driven and four being carry- 
ing wheels only. There are four lines of seats run- 
ning fore and aft, the passengers on the middle 
seats being back to back, with the wheels between 
them, the floor of the carriage being about level 
with the rail. The position of the motors is not 
clear; the promoters declined to state definitely 
how the driving was to be effected. There were 
three possible plans. in J might (1) be put directly 
on the axles, or they might be below the floor, and 
transmit the power through (2) chains or (3) gearing. 
There are very obvious advantages about putting 
the motors on the axles, for the difficulties of trans- 
mission are great. Each motor is of 375 horse- 
power, and the speed of the axle is 720 revolutions 
a minute. The space, of course, is exceedingly 
limited, so that the chain wheel on the axle can 
only be 10 in. or 12 in. in diameter. This gives a 
speed of 1900 ft. to 2200 ft. a minute for the chain, 
and we think that most mechanical engineers will 
agree with Professor Short that they would not care 
toundertake theresponsibility of makingthe arrange- 
ment work in a way to satisfy commercial conditions. 
It was asserted that a chain drive worked satisfac- 
torily at the Brussels Exhibition (see ENGINEERING, 
vol. Ixiii., pages 788, 815, and 849, 1897), but the 
conditions were very different. We believe there is 
no case on record of 375 horse-power being trans- 
mitted through a chain at 1900 ft. a minute, and 
we are sure that it is most undesirable to introduce 
such doubtful features in an undertaking which is 
already so full of novelties. The plan of driving 
by gear wheels is scarcely less objectionable. In 
that case the speed of the pitch line is far above 
what prudence recommends, and the teeth would 
rapidly cut out, while the noise would be intoler- 
able. 

To put the motors on the axles would be the 
simplest plan, but as they weigh 16 tons in all 
they would bring the centre of gravity higher than 
was intended. By the terms of the Bill, as it now 
stands, the promoters are bound to keep the centre 
of gravity of the loaded car at least 12 in. below 
the surface of the rail. This clause was introduced 
because the opposition declared that after the Act 
was obtained the monorail would be dropped, and 
the line built as a surface road. With the wheels, 
axles, motors, and passengers above the rail, it 
seems scarcely possible that the centre of gravity 
should be below, unless ballast were carried, 
and the idea of carrying useless weight at 
110 miles an hour would scarcely commend itself 
to anyone. We take it that a low centre of 
gravity is an essential feature of the scheme, 
for a heavy side-thrust on the flanges of the upper 
wheels is as undesirable as on the wheels of a 
steam locomotive. If they mounted the rail, the 
consequence would be serious. Evidently the 
upper guide rail ought to be about at the level of the 
centre of gravity, for no attempt is to be made to 
meet the centrifugal force by canting the bearing 
rail. There is nothing corresponding to the super- 
elevation of the outer rail. On an ordinary rail- 
way this elevation greatly reduces the pressure on 
the flanges, but in the Behr railway this pressure 
must be otherwise borne to insure safety. Which- 
ever way we attempt to solve this question of con- 
veying 1500 horse-power to the wheels, we are met 
with difficulties of no ordinary kind. 





The A-frames are carried on sleepers laid on 
ballast and packed in the usual manner. It is 
not proposed to lay them on concrete, or to anchor 
them down in any way. One witness suggested 
cross-bracing the frames to convert them into a 
trestle, and so stiffen the rail against vertical sub- 
sidence. This, however, is a small point; vertical 
subsidence on a single rail does not greatly matter. 
The more usual difficulty is that sleepers go down 
at one end. Then the rail drops under the train ; 
in the Behr railway the rail will not drop very 
much, as it is over the centre of the sleeper, but 
it will deflect sideways, and as it has little strength 
in that direction, it will go over the full amount. 
It will certainly be a work of considerable responsi- 
bility keeping the line in order. Ordinarily a dif- 
ference of an inch under the end of a sleeper is 
not a serious matter, but here it means a sideways 
deflection of an equal amount on the rail. With the 
trestles 40 in. apart the rail must deflect when the 
weight comes on to it unless the sleeper has a firm 
bearing, and when one frame goes to the right and 
the next to the left, the strain will be con- 
siderable. 

The opponents of the Bill made a great point of 
the inefficiency of the braking appliances, but we 
do not think that they were very successful. Cer- 
tainly most ample brake power is needed, for there 
is a dead end at each extremity of the line, and to 
overrun it would mean death to the passengers. 
It is proposed to use both electric and Westinghouse 
brakes, in addition to there being an incline at each 
end. No sane person would dream of running into 


a terminal station at high speed depending even on | p 


two sets of brakes, and certainly the Board of 
Trade would not permit it. With a retardation of 
3 ft."per second per second, equal to about 2 miles 
per hour per second, the carriage could be 
stopped in 54 seconds, and in less than a mile. 
More than this amount of retardation can be got 
by the Westinghouse brake, and to this can 
be added the electric brake, and, if necessary, 
a slipper brake for emergencies. Of course, 
the limit is the adhesion of the wheels to 
the rail. There is no reason to believe there is 
anything occult in high speeds. If a train can be 
on from 60 miles an hour in a certain time 
and certain distance, it can be stopped from 120 
miles an hour in twice the time and four times the 
distance. It is well known how to bring an ex- 
press into a terminal station, and it only requires 
simple arithmetic to deduce from this knowledge 
the like conditions for a high-speed line. 

In relation to the signalling arrangements also 
we have certain knowledge to guide us, and where 
there is room for doubt it is easy to err on the safe 
side, and to provide an excess of safeguards. It isa 
pity that this assurance cannot be felt regarding the 
entire design, for the matter is one of vital interest to 
engineers. The difference between the failure and 
success of the line will mean a great deal to them. 
The public has to find the money, and lately it has 
awakened to the fact that electric enterprises are 
safe investments, and not infrequently the shares 
can be sold at considerable profit. A large industry 
has sprung up in motors, cars, generators, and the 
like, in addition to those which are imported from 
America, and there is the prospect that it will in- 
crease for some years. If high speed electric rail- 
ways were also shown to be both possible and pro- 
fitable, we should find ourselves borne upwards ona 
wave of prosperity; while, conversely, if heplovaih 
disaster either to the shareholders or the passengers, 
public confidence would be destroyed, and vast 
sums that might have been invested at home to the 
good of the entire community, would go into Ameri- 
can breweries and wild-cat mines. We would be the 
last to oppose progress, or to throw cold water on 
ambitious schemes ; but there is a zeal that is not 
according to knowledge, and which not only wastes 
its efforts, but destroys the opportunities of others. 
It should satisfy the ambition of any man to be 
the engineer of a line to run at 110 miles an 
hour. Why need he complicate the problem by 
a new type of permanent way, a novel kind of 
carriage, and a method of transmission which 
is perilously near the impossible? And all 
for what? To be able to employ curves of 30 
chains radius, instead of 150 chains as Messrs. 
Ganz eg, tage for the Austrian line. It would 
certainly much easier to find a straight road 
than to maintain a curved one on trestles, and we 
doubt if it would be more expensive in the long 
run. There is wisdom in the proverb, “‘ It is better 
to be sure than sorry.” 





SPARKS FROM LOCOMOTIVES. 


At the commencement of the present Session, 
the important question whether railway companies 
shall be made liable for damage occasioned to 
crops by sparks from passing locomotives came 
before the House of Commons for consideration. 
The Bill, which was discussed upon a motion for 
second reading on March 6, is similar in form to 
that which was introduced last Session at the 
instance of the Central Associated Chambers of 
Agriculture. Having regard to the support which 
was given to the motion for second reading (307 
voting for and 80 against), it seemed likely that 
the Bill might become law this Session. The state 
of public business, however, does not now seem to 
warrant us in saying that it will pass this year. 
It appears likely that the measure may eventually 
become a statute; albeit that a member of the 
Ministry—acting, however, in his private capacity 
—spoke and voted in opposition to the motion. 

A perusal of the Bill serves to show that although 
it does not cover damage which may be done to 
any property in the neighbourhood of a railway 
line, the new burden which it proposes to lay upon 
the shoulders of the railway companies is sufti- 
ciently onerous. It is entitled ‘‘A Bill to give 
Compensation for Damage by Fires caused by 
Sparks from Railway Engines,” and it consists of 
one clause which provides as follows: ‘‘ Where 
damage is caused to crops, hedges, or plantations 
by fire arising from sparks emitted from any 
locomotive engine on railways, the railway com- 
any owning such engine shall, notwithstanding 
their statutory powers and rights to the contrary, 
or the provisions of any special or general Act 
relating thereto, be liable to pay to the person 
whose crops, hedges, or plantations have been so 
damaged, the amount of such damage to be re- 
covered in any court of competent jurisdiction.” 

Assuming that the measure becomes law in its 
present form—and we would respectfully draw the 
attention of its supporters to this point—the ques- 
tion may at once arise, Does it only apply to grow- 
ing crops, or may the farmer whose hayricks are 
destroyed seek compensation at the hands of the 
company. We presume that the Act is not in- 
tended to apply in such a case, for it is obvious 
that any farmer who deliberately lays his rick or 
stores his corn in the vicinity of a railway is 
guilty of courting disaster. At the same time, he 
may be compelled, owing to the circumscribed 
nature of his holding, to build his rick within such 
a distance of the railway that flying sparks may 
reach it. In such a case the question might arise, 
and it is hoped that the pe measure, if it is 
ever to become law, may be modified in such a way 
as to place this question of liability beyond 
dispute. 

In order to consider whether there is any real 
need for the proposed measure, it is necessary to 
glance at one or two cases in which the liability of 
a railway company for the damage done by flying 
sparks has been considered. In Vaughan v. the 
Taff Vale Railway Company (which is generally 
regarded as a leading case upon this question), it 
was decided that an action would not lie against a 
company for damage done by sparks, where it was 
shown that the company had taken every precaution 
in its power, and adopted every means which 
science could suggest to prevent the emission of 
sparks, and where, moreover, the driver had not 
been guilty of negligence in the management of 
the engine. Chief Justice Cockburn there said : 
‘* Although it may be true that if a person keeps 
an animal of known dangerous propensities, or & 
dangerous instrument, he will be responsible to 
those who are thereby injured, independently of any 
negligence in the mode of dealing with the animal 
or using the instrument ; yet when the Legislature 
has sanctioned and authorised the use of a particular 
thing, and it is used for the purposes for which it 
was authorised, and every precaution has been 
observed to prevent injury, the sanction of the 
Legislature carries with it this consequence—that 
if the damage results from the use of such thing 
independently of negligence, the party using it 1s 
not responsible.” 

Although the company are bound to take every 
reasonable precaution, it does not follow that they 
need take such precautions as will hinder the 
efficient working of their locomotives. Thus, if 
experience shows that a spark-arrester seriously 
interferes with the engine, the company are not 
bound to use it. In illustration of this, we might 
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refer to a case from Scotland, where it was held 
that the mere fact that a railway company do not 
use ‘‘ spark-arresters” is not sufficient evidence of 
negligence on their part. The case in question 
was heard in the House of Lords in 1893 on appeal 
from the Scotch Court of Session. A flax store 
near a railway line had been set on fire by a spark 
from a passing engine, and the owners brought 
an action against the railway company, alleging 
that the engine was improperly constructed in 
respect that it had no ‘‘spark-arrester.” The 
defenders maintained that in the more modern 
engines the use of spark-arresters has been dis- 
continued, both because they impaired the efficiency 
of the engine, and because other means, as effica- 
cious to prevent the issue of sparks, were.adopted. 
The House of Lords, affirming the First Division, 
held that no negligence had been proved against 
the company ; and the observation was made by 
Lord M’Laren that railway companies are not 
under a legal disability to improve the efficiency of 
their engines, merely because such improvements 
may tend in some small degree to decrease the risk 
of setting fire to adjacent property. It was inci- 
dentally decided in that case that the owners of the 
flax store had not been guilty of contributory negli- 
gence in leaving the windows facing the railway open. 
The question whether the company has been guilty 
of negligence is for the jury to determine, and the 
following extract from the summing up of a case will 
serve to show upon what principles the jury are to 
decide the point : ‘‘The company, in the construc- 
tion of their engines, are bound not only to employ 
all due care and skill for the prevention of mischief 
arising to the property of others by the emission of 
sparks, or any other cause, but are bound to avail 
themselves of all the discoveries which science has 
put within their reach for that purpose, provided 
that they are such as under the circumstances it 
is reasonable to require the company toadopt. But 
if the dangers to be avoided were insignificant, or 
not very likely to occur, and the remedy suggested 
was very costly and troublesome, or such as inter- 
fered materially with the efficient working of the 
engine, you will say whether it could reasonably be 
expected that the company should adopt it.” 

aving regard to the foregoing cases, the law 
may be taken to be that where the use of steam 
locomotives or railways is authorised by Parlia- 
ment, the company are not liable for damage done 
by sparks, although by the use of spark-checkers 
or other device, which might tend to decrease the 
efficiency of the engine, they are in a position to 
mitigate the evil. 

Such is the existing law, as it appears on paper ; 
but it was pointed out by Mr. Lawson Walton in 
the House of Commons that claims for damage to 
crops are often made against and are generously 
met by railway companies, who are unwilling to 
allow the question to be determined by a jury 
whose agricultural interests might bias their minds 
in favour of the plaintiff. 

It next becomes important to study the effect of 
the proposed measure; in the first place, as it 
affects the occupiers of land near a railway ; and in the 
second place, as it affects the railway companies 
themselves. 

Assuming that it is right in principle, it is diffi- 
cult to see why the agricultural interest should be 
specially protected. Houses, timber-yards, and 
other classes of property in the neighbourhood of 
railway lines, are sometimes inflammable; why 
should not their owners or occupiers be entitled to 
compensation, if Farmer Hayseed, whose ricks are 
destroyed, can claim damages from the railway com- 
pany? ‘‘Tf,” said Mr. Lawson Walton, ‘‘ the 
farmer had his hedges or hayricks destroyed by 
sparks from a railway engine, he is to get damages ; 
but if a millowner has his mill burned down by 
sparks, perhaps from the same engine, he is to 
obtain no compensation.” So far as those in- 
terested in agriculture are concerned, however, the 
Bill has much to commend it. 

But the case for the railway companies must also 
be considered. There is no doubt that unless 
some efficient ‘‘spark-arrester,” which will not 
diminish the efficiency of a locomotive, is placed 
upon the market, the new measure will place a 
heavy burden upon railway companies, especially 
when we bear in mind how easy it is for a farmer 
to prove that his crops have been ignited by 
sparks. Thus, for the sake of proving this point, 
it is admissible to show that other engines belong- 
ing to the company upon other occasions threw 
Sparks or ignited matters to a sufficient distance to 








reach the premises in question! Those who sup- 


port the principle of the Bill now before the House, 
often say it is an anomaly that the humble 
traction engine must keep its ‘sparks to itself, 
while the locomotive can spread these elements 
of danger broadcast. The cases, however, are 
entirely different. When a landowner sells land 
under compulsion to a railway company his pur- 
chase price is enhanced by and he receives increased 
compensation for these very dangers. If, there- 
fore, the railway companies are in future to bear 
the cost of burnt crops, they will have to pay 
damages twice over. If railway enterprise were in 
its infancy, or if the present question had taken a 
concrete form seventy years ago, the fact that com- 
pensation might have to be paid from time to time, 
might materially reduce, or might have materially 
reduced, the price of land to the railway companies, 
but no alteration for their benefit can now be made. 
As it is, the railway companies can only obtain 
relief from their new burden by an application to 
the commissioners for els to raise their freights, 
and these they certainly will not get. 

Taking a still broader view of the question, any 
attempt to saddle the railway companies with 
increased liability appears to us to be an encroach- 
ment upon the wholesome principle that all such 
bodies are entitled to have a good return for the im- 
measurable benefits which they confer not only upon 
the districts through which they pass, but upon the 
country generally. It is often said that in the 
smaller parishes the poor rate is to a large extent 
paid by the railway company. Furthermore, if 
flying sparks are not ‘incident to” the proper 
working of the line, it is but a short step onward 
to say that vibration, noise, and smoke. should be 
subject to restriction. To render a railway com- 
pany liable for any of these would be to sacrifice 
the interests of the many to the personal comfort or 
convenience of the few. 





THE NATIONAL PHYSICAL 
LABORATORY. 

Tue National Physical Laboratory is no longer 
a prime desideratum. It has a temporary home 
in Kew Observatory. A director was appointed 
in the last months of 1899, and the certificates of 
examination issued by the institution are signed 
‘*R. T. Glazebrook.” A new home is being fitted 
up for it in Bushey Park, and its sphere of activity 
will gradually be widened. It is to be hoped 
that its resources will grow to permit of that 
extension which an institution of truly national 
importance demands. For the present the funds 
are small, and the buildings now under reconstruc- 
tion and erection are not of a character to satisfy 
the many advocates of the National Physical 
Laboratory. To enlist further a was the 
object of the discourse which Mr. R. T. Glaze- 
brook, M.A., D.Sc., F.R.S., the director of the 
laboratory, delivered at the Royal Institution on 
Friday last. Further to interest our readers in an 
institution which cannot but benefit our national 
industries is the object of these lines. 

When we think of the committees which have at 
various times deliberated on the National Physical 
Laboratory, any efforts of ours may appear — 
fluous. The best men, eminent in pure and applied 
science, sat on those committees; the Govern- 
ment, approached by petition, has lent its aid. 
It might be imagined that the institution could 
now take care of itself, for the question has been 
ventilated for years. But people are apt to become 
lukewarm. They may not exactly remember 
whether or not a start has been made, and in their 
uncertainty they will be content to do nothing. 
Times are not propitious, moreover, for anything 
beyond the needs of direct utility. Retrenchment 
is the acknowledged policy of the moment. Such 
arguments will be re-echoed. There will be, on 
the other side, the inevitable reference to Ger- 
many, her industrial expansion, and her Reichsan- 
stalt. People resent always to be told that 
Germany does this and that so much better than 
this country. The comparison is overdone occa- 
sionally, no doubt, or misdirected and misapplied, 
at any rate. Take the technical education ques- 
tion. There are bad, indifferent, and good 
schools in Germany and other countries; and 
there are some Englishmen who, from their own 
experience, have no particular reason to eulogise 
the Continental training at the expense of that 
which can be acquired in Great Britain. But 


British marks system—which is so nice for 
children, and so pleasing to teachers, whom it 
enables to pocket credit and grants, provided 
they can always keep a few pages ahead of their 
pupils—has not penetrated yet into Germany. The 
remark is not beside the question. To claim more 
funds for an_ institution, professedly of high 
scientific standard and to be conducted by scien- 
tists, which will not assist the individual manu- 
facturer, manager, nor agent directly in the slightest 
way, will appear to many a business man as un- 
reasonable as toask for increased rates in favour of 
continuation classes and similar courses of instruc- 
tion, upon which so much money has been spent, 
and, in their opinion, wasted. But when we hear 
that prosperous individuals, shrewd business men, 
ascribe their success largely to the Reichsanstalt, 
we are decidedly on practical ground which has 
nothing to do with scientific fads nor national 
preferences. 

Mr. Glazebrook could point to several such 
examples. Unfortunately, hisaudience resembled 
too much the political party meeting ; all staunch 
partisans, no opponents, ere was, it is pretty 
safe to assert, hardly anybody present whom the 
directors might have had to convert. If there were, 
Mr. Glazebrook will certainly not have spoken 
in vain. He naturally opened his discourse with 
an historical retrospect. If particular credit can 
be assigned to any special person as the originator 
of the scheme, it is certainly due to Principal O. 
Lodge. At the Cardiff meeting of the British 
Association in 1871, Dr. Lodge, as president of the 
Mathematical and Physical Section, took the first 
available opportunity of bringing a subject forward 
that had long been in his mind ; namely, that the 
quantitative portion of the advance of physical 
science should be undertaken in a permanent and 
publicly supported physical laboratory on a large 
scale. The laboratory was not to weaken the 
sinews of private enterprise and individual research. 
But it was to serve public interests and to prevent 
the sacrifice of the enthusiastic amateur, who spends 
a lifetime on routine work which permanent instal- 
lations can, after all, do better. 

Many investigations cannot possibly be carried 
to any fruitful end during the lifetime of one 
worker. The time-effect on molecular arrange- 
ment, on the elasticity of metals and the per- 
meability of iron, the influence of long exposures 
to light, heat, and mechanical concussions — 
not to speak of astronomical problems like the 
movement of our planetary system in space, 
which will occur to everybody—the study of 
such phenomena must be continued for centuries. 
Colleges are hardly the place for such work. Under 
the conditions of migration, interregnum, and 
anew régime, continuity of investigation is hope- 
less there. The national laboratory would, of 
course, be the custodian of our standards, and 
accuracy should be our great end. Only one thing, 
as Dr. O. Lodge put it, should be more thought 
of than the fifth significant figure: that is the 
sixth. A committee of the British Association 
was appointed, but it separated with the con- 
viction that nothing could be achieved without 
the help of the Government, which could not be 
obtained. 

In 1895, the late Sir Douglas Galton, then Presi- 
dent of the British Association, once more raised 
the question in the Mathematical Section. He had 
just come from the Reichsanstalt. The Associa- 
tion again took the matter up, a petition was pre- 
sented to Lord Salisbury, and an influential com- 
mittee was formed, under the presidency of Lord 
Rayleigh. Sir Courtenay Boyle, whose sudden 
deach we have to lament, was one of the most 
energetic members of this committee. More than 
thirty witnesses were examined, Sir Douglas him- 
self being the first. Thus the scheme entered upon 
its practical phase. 

Modern science, scientific industry, and exact 
measurement, have grown up together. When 
the medizeval scientist felt himself baffled by his 
experiments, he found comfort in metaphysical 
speculation ; science sought the cloisters and courts, 
and to break down the barrier between theory and 
ractice would have been condemned as vulgarity. 
e think differently now. Professor Riedler, some 
time ago, boldly proclaimed that applied science 
ae tl her than pure science. odern che- 
mical oe ir rests upon scientific researches, 
undertaken without any view to direct practical 





the examination rage, and the beauty of the 





application. Mr. Glazebrook briefly touched upon 
the often-quoted example of the Badische Anilin 
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Fabrik, the largest chemical works in existence. 
Started in 1865, at Mannheim, with 30 men, it occu- 
ied in its chief works at Ludwigshafen, on the 
Rhine, last year, 148 scientific chemists, to whose 
originality every scope is left ; 75 engineers, 305 
clerks, and 6200 men. German artificial indigo, 
whose synthetical peapecniae was worked out step 
by step by many distinguished chemists, threatens 
to crush the natural Indian product. When it was 
almost too late, the British Government granted 
30001. for research, At the Paris Exhibition 
last year German instrument makers had. com- 
bined, and arranged their exhibits in masterly 
fashion, both according to instruments and to 
fms. Their catalogue, issued in German, 
French and English, is a compilation of lasting 
value. ‘Till the middle of last century the German 
scientist was accustomed to order his accurate in- 
struments in England and France. Then came 
State endowment, and the Reichsanstalt. More than 
100,000 men now make their living in this industry ; 
‘* fine mechanics” and ‘‘ precision technics ” have 
become household terms in Germany, and the ex- 
ports of accurate instruments have trebled within 
recent years. The optical glass industry offers 
another example of State-endowed scientific deve- 
lopment. When Ernst Abbe came over to the 
Loan Exhibition of Scientific Apparatus, held in 
South Kensington in 1876, the number of elements 
which entered into the composition of optical 
glasses could be counted on the fingers of the hand. 
Abbe, then a partner in the Zeiss glass firms of 
Jena, established the glass technical laboratory at 
Jena in 1884, together with Schott, whose glass 
works were later united with the Zeiss Foundation, 
and by 1888, twenty-eight elements were used in the 
fluxes for optical glasses, which have made Jena 
so famous. Mere perfection of apparatus was no 
longer sufficient ; we wanted different elements to 
raise the refractive index or the dispersive power, 
which are differently influenced by certain constitu- 
ents in various parts of the spectrum. The researches 
have helped us also to improve photographic 
lenses, a question which the British National 
Laboratory, Mr. Glazebrook informed the meeting, 
will take up. The German thermometer industry, 
which had once been flourishing, had come toa 


dead ~~ some twenty years before the Loan Col- 


lection Exhibition of 1876. It was the depression 
of the freezing-point which had brought them into 
discredit. ‘Thermometers, heated and then cooled 
again, would not mark the same freezing-point, 
but gave different readings according to the tem- 
perature previously applied. The error amounted 
to as i as 0.7 deg. Cent. The Kew glass was 
much better in this respect, as it had a depression 
error of 0.15 deg. only, and the French verre dur was 
better still. But the superiority was accidental ; 
nobody knew what caused the trouble, until a 
scientific investigation carried on chiefly in Ger- 
many and by the Reichsanstalt, demonstrated that 
the glasses might be essentially either potassium 
silicates (Kew glass) or sodium silicate (French 
glass), but not mixtures of both silicates (German 
glasses). In the new optical glasses, phosphates, 
and especially borates, play an important part. 
Our thermometers and thermo-piles having be- 
come more and more accurate, the comparison of 
the various standard thermometers filled with 
mercury, hydrogen, nitrogen, &c., is now chiefly 
exercising scientists, and the importance of low 
and high temperature research need not be pointed 
out to metallurgists and chemists. In this field 
excellent work has been done by Callendar and 
Griffiths, Guillaume, Le Chatelier, and, again, by 
the Reichsanstalt, and the New British National 
Physical Laboratory will carry the work further. 
Mr. Glazebrook also dwelt on the advance of 
microscopical metallurgy, illustrating his remarks 
by slides lent by Sir W. Roberts-Austen. The 
subject is familiar to our readers. Much has 
been achieved by Bakkuis Roozeboom, Ewing, and 
Rosenhain, Le Chatelier, Osmond and Werth, J. 
Stead, the Alloys Research Committee of the 
Institution of Mechanical Engineers, headed by 
Sir W. Roberts-Austen, and others. We know 
that iron and steel are complex bodies ; we speak 
of graphite, ferrite, perlite, martensite, &c., and 
are quite aware that changes severely affecting the 
mechanical properties occur in the constitution 
of the iron at temperatures far below its melting 
point. But the real nature of the peculiar changes 
which slow and rapid quenching and annealing 
effect, are not clearly understood, and there can be 
no more appropriate place for continuing that 





work, in which the time will be one of the great 
factors to be studied, than a permanent national 
institution. 

Another subject, mentioned by Mr. Glazebrook, 
will appeal to the engineer. The old Board of 
Trade rule demands that a possible wind pressure 
of 56 lb. should be allowed for in bridge construc- 
tion. The experiments conducted by Sir Ben- 
jamin Baker on the Forth Bridge, with revolving 
and fixed gauges, recently confirmed by Sir J. 
Wolfe - Barry, showed that though small areas 
seem to suffer relatively larger pressures than large 
areas, the 56-lb. limit was unnecessarily high. 
That is in accordance with what scientists all over 
the world have ascertained in investigating the 
wind pressure on plane and curved surfaces of 
various shapes. But the questions are not settled, 
and meanwhile engineers remain obliged to erect 
structures, unduly strong and unduly costly, to 
face improbable wind pressures. 

We have emphasised the scientific side of the 
question. It is unnecessary to speak of the high 
utility of the standardising and testing work done 
by the Board of Trade and at Kew. But further 
advance demands independent research, and for 
that, little provision has so far been made. Mr. 
Glazebrook, under whose excellent care, as is well 
known, the electric standards of the British Associa- 
tion have been for many years, is content to start 
with a nucleus, provided that he may look forward to 
development on lines enabling the institution to 
employ the best men capable to deal with the diffi- 
cult problems which they will have to sulve. The 
grant of 14,000]. now made, and the 40001. yearly 
allowance for maintenance, with freedom from rent 
and taxes, are not encouraging, and, indeed, a little 
suggestive of a starvation policy. A superior kind 
of a standardising laboratory will not help Great 
Britain to maintain, or to regain, her industrial 
position. The United States have allowed 60,0001I. 
for building a national laboratory, and have settled 
an income of 90001. upon it ; a vast deal more can, 
in such cases, be accomplished with double the 
means. The impetus for the establishment of the 
Reichsanstalt was given by Helmholtz and by 
Werner Siemens in 1883, in whose works indepen- 
dent research had long been encouraged. Werner 
Siemens presented the site in Charlottenburg, 
others helped, the Government stepped in with a 
generous endowment, and the organisation was 
entrusted to Germany’s greatest scientist, Helm- 
holtz. The sum of 201,625/. has been spent on 
building and equipping the Reichsanstalt, which now 
enjoys a yearly income of 16,6501. It consists of 
two divisions, the scientific division, devoted to pure 
research, and the technical division. The council 
comprises the leading scientists, heads of obser- 
vatories, delegates from the Army and Navy, and 
Government officials, and further representatives 
of the chief industrial firms. We have from time 
to time placed reports upon the work of the Reichs- 
anstalt before our readers, and a new instalment 
will soon appear. 

The new home of the National Physical Labora- 
tory will be Bushy House, in Bushy Park, not far 
from the great avenue, an ideal site in many 
respects, better than that of the Reichsanstalt, 
which is now hemmed in and too near some large 
factories to allow of magnetic work of highest 
accuracy. Bushy House dates from the reign of 
Queen Anne, it has been the residence of Queen 
Adelaide, and of the Duc de Nemours, is very 
solidly and substantially built, has a splendid base- 
ment, and is, in Mr. Glazebrook’s opinion, quite fit 
for being transformed into a scientific institution. 
The ground floor and the basement will alone be 
used for the present. But there are four wings, 
in which chemistry, electricity, metallurgy, and 
physics, will find their special abodes, and there are 
anumber of rooms, six in front, among others, 
available for private research. Boilers, engines, 
and dynamos, which could not be tolerated in 
the building, will be placed in sheds, rising 
around an old washhouse, about 100 yards from 
the main building. With the obliging assistance 
of Lord Esher, the President of his Majesty’s 
Board of Works, and of his staff, the conversion 
of the old mansion into a scientific laboratory is 
making good progress. So far as floor space is 
concerned, Bushy House will not bear any com- 
parison with Charlottenburg, and it is, therefore, 
doubtful, in how far, and when, work, urgently 
needed—the certification of steam-pressure gauges 
and screw gauges, the calibration and standardisa- 
tion of glass-measuring vessels, the perfecting of 





photographic lenses, telescopes, magnetic testing, 
and special testing for the Board of Agriculture— 
will probably be taken up. Mr..Glazebrook did 
not enter into particulars concerning the staff and 
organisation. Much will depend upon the support 
that the country accords to the institution. Private 
munificences by enlightened men would not be 
found wanting, we are convinced. But the ques- 
tion affects the national welfare. Thoroughly rouse 
certain sections of British industry, too fond of 
their old-established habits and grooves, and the 
funds should come from the national exchequer. 





THE PAN-AMERICAN EXPOSITION. 

At the present moment, the City of Buffalo is 
attracting more than usual attention. Renowned 
for many years as a great seat of industry and an 
important station for the carrying trade of the 
West, it is now adding to its fame the further dis- 
tinction of an Exposition City. Some of its mag- 
nates persuaded themselves and others that it would 
be a noble enterprise to gather together within 
sound of Niagara Falls samples of the products 
and natural resources of the many States that 
flourish on the American continent, surrounding 
them at the same time with all the ornaments that 
science and art, in their finest and latest develop- 
ments, can afford. 

There is no doubt that such a collection would 
prove interesting and attractive to the general 
public, especially when displayed in close proximity 
to the greatest waterfall and the greatest power 
plant in the world. But nowadays people have 
seen so many local, national, and international 
exhibitions, that to be drawn in adequate numbers 
they need the additional magnet of amusement and 
social festivities, or, to use a euphemism, recreative 
instruction. The eye must, of course, be pleased 
with the style and architecture of the courts and 
buildings, and the mind stimulated with the extent 
and character of the exhibits; but, over and above 
this, the pilgrim to such temples of science, art, 
and industry, must find entertainment, amenities, 
and distractions, of many kinds. 

The organisers of the Pan-American have not 
been oblivious of this, for they seem to have made 
extensive provision to meet all reasonable demands 
for restive instruction and congenial distraction. 

The official opening was fixed for May 1; but, 
owing to a severe storm, and the prevalence of bad 
weather, it was postponed to the middle of the 
month. Arrangements have been made by which 
President McKinley, wherever he may be on his 
Western tour, will close an electric circuit, and 
thereby set the machinery of the Exposition in 
motion. 

The site covers an are. of 350 acres, and includes 
a portion of Delaware Park, whose irregular-shaped 
lake, with its thickly-wooded banks, forms the 
principal water feature of the Exposition. Through- 
out the city—the Queen City, as the inhabitants 
like to call it—considerable attention has been paid 
to trees and parkways; the Exposition grounds 
themselves are hidden behind a dense mass of 
foliage. 

The important buildings, to the number of about 
twenty, surround an extensive esplanade, and have 
been grouped together with a special view of setting 
off the numerous courts. These are distributed 
over 30 acres, thus securing large spaces for the 
accommodation of the public, and permitting an 
effective treatment of electrical and fountain dis- 


plays. 

The style of architecture generally adopted is a 
free treatment of the Spanish Renaissance. This 
has been adopted out of compliment to the Latin- 
American countries, which are expected to be 
prominent exhibitors. The greatest architectural 
efforts have been concentrated on the buildings 
which surround the highly ornate court of foun- 
tains. Round this court are grouped the Liberal 
Arts, Manufactures, Machinery, Transportation, 
Agriculture, and Electricity Buildings, while close 
by rises the Electric Tower to a height of 409 ft. 

The Machinery and Transportation Building is 
one of the largest structures of the Exposition, 
being 500 ft. long and 350 ft. wide. It will contain 
an extensive display of modern machinery of 
American invention, indicating the progress that 
has been made during the last ten years. It is 
intended also that the transportation exhibits shall 
include the latest specimens in road vehicles of all 
kinds, as well as locomotives and railway carriages 
and appliances, 
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The Electricity Building is a rich and imposing 
design, having a broad loggia on one side, while 
the roof line is broken with domed towers. The 
Electric Tower will be the central attraction of the 
Exposition. It is a structure of richly-moulded 
work, with large groups of sculpture adorning its 
salient points. It stands in a broad basin, and 
from a niche in its southern face will gush forth a 
cascade 30 ft. wide and 70 ft. high. It will be 
illuminated at night with 40,000 incandescent 
lamps and 100 searchlights. These will cast 
coloured lights on the fountains and cascades, and 
will heighten the beauty of the electric and hy- 
draulic effects. Many visitors will, no doubt, find 
the most significant part of the Exposition in the 
electrical displays which will be given nightly ; at 
any rate, they will not fail to recognise the in- 
genuity and skill of the electrical engineer, when 
looking over the lake with its floating lights, the 
great cascade shooting up from the Electric Tower, 
aud 500,000 glow-lamps fringing every building in 
the grounds. They will be reminded that the 
power which produces such luminous and iridescent 
effects comes over wires a distance of 20 miles, and 
will not fail to think of the wheel-pits at Niagara, 
179 ft. below the Falls, as well as the turbines 
which drive the great alternators. One of these, 
capable of developing 5000 horse-power, will be 
devoted to the work of the Exposition. Day and 
night will its whole output be sent over the lines 
for the special purposes of the various buildings. 
In addition to the energy thus transmitted, 5000 
horse-power will be generated on the grounds. 

The great searchlight is erected on the Electric 
Tower at a height of 360 ft. It will send out from 
its 30-in. reflector a beam which, in favourable 
conditions, will be visible at a considerable distance 
beyond Niagara. We may picture to ourselves the 
spray-cloud of the cataract lit up by the electric 
energy derived from a slender portion of the very 
stream that leaps over the mighty precipice, and 
the picture will help us to realise all the more the 
progressive and undaunted spirit that animates our 
cousins beyond the Atlantic. 

The Manufactures and Liberal Arts Building 
covers more than four acres, and will contain the 
latest productions of the mills and factories of the 
United States and other countries of the Western 
hemisphere. 

The Government has appropriated 500,000 dols. 
to be spent upon a group of three buildings. The 
several Governmental departments will be repre- 
sented, and in addition to their exhibits will be 
displays from the newly-acquired possessions, such 
as the Hawaiian and Philippine Islands, Guam, Port 
Rico, and Cuba. 

The New York State Building is to be a perma- 
nent edifice in white marble. At the close of the 
Exposition at the end of October this fine structure 
will become the property of the Buffalo Historical 
Society. It will cost 170,000 dols., of which the 
State pays 100,000 dols., and the City of Buffalo 
the remainder. 

Another building that will be permanent is the 
Art Gallery, which has been erected by Mr. J. J. 
Albright, at a cost of 400,000 dols. The generous 
donor will hand the building over to the city to be 
the home of its public art treasures. 

The organisers of the Pan- American have 
thought it well to add a few other buildings not 
generally met with at Exhibitions. Among these 
we find a Temple of Music. It is a pleasing and 
ornate structure, providing an auditorium with a 
seating capacity of 2200. It is being provided by 
Mr. Emmons Howard, at a cost of 15,000 dols., with 
one of the largest organs built in the United States. 

Another of the unusual structures isa stadium, 
or arena for sport and races, with seats for 12,000 
people. It has a quarter-mile racing track and 
ample space for all popular athletic games. It will 
also be used for displays of live stock, automobiles, 
and other road vehicles, as well as for farm and 
road machinery in motion. 

The amusements are situated in the inevitable 
“midway.” They are varied in character from a 
glass factory in operation, a house upside down, 
and a Filipino village, to the ‘‘ Streets of Mexico,” 
the Thompson aerio-cycle, and a trip to the moon. 

The people of Buffalo are getting ready for the 
millions t t are expected to visit the Electric 
City during the summer months. Profiting by the 
experience of the past, they are putting up very 
few hotels of an expensive character, but are pre- 
paring for the entertainment of their guests by ex- 
panding and improving existing structures. Many 


business blocks and —— houses are bein 


fitted up as hotels for the season, and will be turn 
back to their original use when the Exposition is 
over. 

The approximate cost, excluding exhibits, is 
estimated at 10,000,000 dols. The authorised 
capital is 2,500,000 dols., and the authorised bond 
issue is 2,500,000 dols. The appropriation made by 
the Government is 500,000 dols., and that made by 
the State of New York 300,000dols. The balance will 
be made up by appropriations from other States and 
from foreign countries, together with the cost of the 
buildings to be erected on the grounds by the City 
of Buffalo and by private enterprise. 

As 40,000,000 people live within a night’s ride of 
Buffalo, it is expected that the attendance at the 
Exposition will be among the largest on record 
either in the New World or the Old. 

The president of the Exposition is Mr. John G. 
Milburn, the director-general the Hon. William J. 
Buchanan, and the chairman of the executive com- 
mittee Mr. John N. Scatcherd. 








PROFESSOR HENRY A. ROWLAND. 
By M. F. O’Retty, D.Sc., Lond. 


AMERICAN science and the science of the world 
are the poorer by the death of Professor Rowland, 
of the Johns Hopkins University, Baltimore. For 
more than a quarter of a century, he stood in the 
front rank of physicists, being universally known 
as an assiduous worker and as a stickler for the 
utmost precision in scientific work. Not only did 
he make extensive contributions to our knowledge 
of physical phenomena, but he also devised weapons 
of attack by which the frontiers of knowledge have 
been considerably pushed back. 

Henry Augustus Rowland was born in Honesdale, 
Pennsylvania, in November, 1848. After the 
usual elementary school course, he decided to study 
for a civil engineer. He accordingly proceeded to 
the Rensselaer Polytechnic Institute, Troy, where 
he received the degree of C.E. in 1870. On leav- 
ing the Institute he obtained employment as a 
railroad engineer, which, however, he soon ex- 
changed for the position of teacher of science in 
Wooster College, in the State of Ohio. He held this 
position for a year, returning to his Alma Mater in 
1871, first as instructor, and then as assistant pro- 
fessor. He remained in Troy until the summer of 
1875, when President Gilman, of the Johns Hopkins, 
offered him a position on the staff of the newly- 
created university. Before entering on the duties 
of his professorship, Rowland obtained leave to 
visit Europe with a view of visiting some of the 
principal laboratories and meeting some of the most 
eminent professors of physical science of the day. 
He stayed quite a time in Berlin, where he enjoyed 
the advantage of working under the direction and 
inspiration of that great teacher of great professors, 
Von Helmholtz. 

It was in the laboratory of Helmholtz that Row- 
land carried out an experiment which he had had 
for years on his mind, an experiment mainly of 
theoretical value, but beset with enormous practical 
difficulties. The object of this classical experiment 
—for classical it is—was to show that a rapidly 
rotating electric charge produces the same magnetic 
effect as a current from a battery. The ingenious 
way in which this difficult experiment was carried 
out and disturbances eliminated was described in 
our issue of February 16, 1894. The accuracy of 
Rowland’s experiment was questioned last year by 
M. Cremieu, a French physicist, and not only ques- 
tioned but emphatically denied, in his paper, as 
printed in the Comptes Rendus. Of course, such a 
denial, very unusual in the history of scientific 
discovery, could not pass by unnoticed in Balti- 
more, and the consequence was that this unique 
experiment on electric convection was repeated a 
few months ago in the laboratory of the Johns 
Hopkins, when Rowland’s_ conclusions were 
triumphantly confirmed. We understand that this 
important question of the magnetic equivalence of 
a rotating electric charge and a steady current has 
been taken up by the Cavendish laboratory, Cam- 
bridge ; if so, the physical world will await with 
keen interest the result of the work done under 
the direction of Professor J. J. Thomson, more 
especially as he has done so much to awaken our 
interest in electrons. If a vibrating electron can 
generate so-called light waves, then surely it is 
natural to expect that a revolving electron should 
act as an ordinary magnet. 








But of greater importance from their practical 


value are the researches which Rowland carried out 
on his Trojan hill in 1873 and 1874, on the per- 
meability and susceptibility of the magnetic metals. 
This work attracted at once the attention both of 
the professor and the electrical engineer. It was 
a revelation to them, an opening up of a new vista 
of ideas, which stamped at once the young Pro- 
fessor of twenty-five as an investigator of trans- 
cendent merit. There was clear evidence of genius, 
and of the infinite capability for details which 
accompanies it. Indeed, it is only fair to say that 
to Rowland we owe the law of the etic circuit, 
a law which had been distantly felt and dimly 
foreseen by such men as Joule and Henry, but 
which was clearly formulated for the first time in 
the remarkable paper which the young Professor 
contributed to the Philosophical Magazine in 1873. 

In 1879, just two years after he had entered on 
his life-work at the Johns Hopkins, Rowland had 
completed a new determination of the mechanical 
equivalent of heat. He adopted Joule’s fluid- 
friction method, introducing some important re- 
finements—notably, that of replacing the ordinary 
mercurial by an air thermometer. This was the 
most careful, elaborate, and complete study ever 
made of the great physical constant which is at the 
basis of all thermodynamics. The number finally 
adopted by Rowland is 4.187 x 10’ ; that of Joule 
being 4.159 x 10° ergs. 

It was while engaged in this determination that 
Rowland recognised that the specific heat of water 
is not constant, as had been previously assumed. 
He set to work, and, after much prosaic labour, 
determined its value from 5 deg. Cent. to 36 deg. 
Cent. The results which he obtained will be found 
in Professor Everett’s invaluable little book on 
‘*The C.G.S. System of Units.” 

Rowland was alive to all the great physical 
questions of the day, whether theoretical or prac- 
tical, There can be no doubt but his early engineer- 
ing trainingis accountable for the keeninterest which 
he took in applied science, and the advances which 
he made in several of its departments. When the 
value of the unit of electrical resistance was attract- 
ing so much attention in every country, Rowland 
set himself to a careful determination of the ohm. 
He did so out of love for accuracy and honour for 
his university ; and the work which he then did 
was repeated later on at the request of the 
United States Government. The mean result of 
the several methods which he employed gave in 
1887 for the true ohm the resistance of a column of 
pure mercury at zero having a cross-section of 
1 square millimetre and a height of 106.32 centi- 
metres. Mascart, in 1884, had found 106.33, and 
Kohlrausch, in 1887, gave 106.32 ; the number 
finally adopted by the Board of Trade in 1890 being 
106.3 centimetres. 

Like every grand teacher, Rowland kindled in 
his students a love for work and inspired them 
with some of his own enthusiasm. It was under 
his direction that Dr. Edward Hall began, in 1879, 
the study of the lines of current flow in a magnetic 
field which led to the famous paper that he pub- 
lished in the Philosophical Magazine for 1880. In 
this paper the young investigator surprised physi- 
cists by the ingenious way in which he eatablis ed 
for steady currents an effect of the same nature as 
that which Dr. Kerr’s experiments of 1875 had 
shown to exist for the rapidly alternating currents 
that, on the electromagnetic theory, constitute light. 

The last great work of Rowland which we shall 
here notice, is his study on the solar spectrum. In 
this connection, his name will ever live beside 
that of Angstrom and of his illustrious country- 
man, Professor S. P. Langley, now secretary of the 
Smithsonian Institution at Washington. 

The better to carry out the measurements of wave 
lengths to which he had resolved to devote much of 
his time, he proceeded to rule lines on a spherical 
surface. No one had hitherto attempted it, and 
we are not sure that this difficult art survived 
its inventor. The writer of these lines well re- 
members meeting Professor Rowland in the 
Machinery Hall at the Centennial Exposition of 
1876, and seeing there the dividing engine which 
he himself had constructed. The Professor dis- 
cussed at length on the importance of cutting a 
perfectly accurate screw, and the valuable work 
that could be done with its aid. It is precisely 
this almost perfect screw that enabled Rowland in 
later years to rule his concave gratings, and present 
the student of spectroscopy with its simplest and 
most powerful means of wave-length analysis. 








These gratings are now in use in all the pbysical 
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laboratories of the world, thanks to the broad 
liberal spirit of Professor Rowland, who placed 
them on the market at such prices as simply paid 
the wages of the mechanician who supervised their 
construction in the physical laboratory. 

With his concave grating, Rowland mapped out 
the whole solar spectrum from the extreme red to 
the limits of the ultra-violet. He had these charts 
enlarged and photographed, and it is these mag- 
nificent photographs that he has offered to the 
world. 

We are told by one who knew him well—Pro- 
fessor J. S. Ames—that questions pertaining to 
the fundamental properties of electricity, mag- 
netism, ether, and matter, were always in his mind ; 
the exact measurements of spectrum lines interested 
him only so far as the results might lead to accurate 
knowledge of molecular constitution or of solar and 
stellar phenomena ; and it is worthy of notice that 
all instruments and methods perfected by him were 
precisely those which could be used to measure the 
great physical constants of nature. — He enjoyed in 
a very high degree the gifts of intuitive knowledge 
and self-confidence. His energy, manual dexterity, 
and keenness in detecting and avoiding errors, as 
well as his skill in devising apparatus, were always 
strikingly evident. Professor Ames says that no 
scientist of this generation had greater power than 
he in using his imagination under the restraints and 
guidance of scientific knowledge. ; 

‘‘His intellectual apparatus,” said President 
Gilman, in his address before the officers and 
students of the Johns Hopkins University, ‘‘ was 
controlled by a powerful will. When he was 
determined upon a given course, no regard for 
consequences, no apprehension of perils or of 
difficulties, no dread of failure, proved a barrier. 
They heightened his zest. Fortunately, his ends 
were noble and his proceedings wise—so that 
rarely, if ever, did failure disappoint him or 
weaken his self-confidence. He would have been 
a great soldier, a great explorer, a great lawyer.” 

We remember the evening, in 1889, when he 
delivered a lecture in New York City before the 
American Institute of Electrical Engineers. He 
talked at length about the growth—the organic 
growth—of scientific knowledge, and sounded a 
note of warning which we have been unable to 
forget, though eleven years have passed away since 
we heard it. 

‘* We know,” said he, ‘‘that light is the undula- 
tion of the luminiferous ether, and yet the consti- 
tution of the latter is unknown. We know that 
the atoms of matter can vibrate with purer tones 
than the most perfect piano, and yet we cannot 
even conceive their constitution. We know that 
the sun attracts the planets with a force whose law 
is known, and yet we fail to picture to ourselves 
the process by which it takes the earth within its 
grasp at a distance of many millions of miles, and 
prevents it from departing for ever from its life- 
giving rays. 

** Science is full of this half-knowledge, and the 
proper attitude of the mind is one of resignation 
towards that which it is impossible for us to know 
at present, and also of earnest striving to help in 
the advance of our science, which shall finally allow 
us to answer all these questions.” 

Later on, Professor Rowland, in addressing a 
Baltimorean University audience, gave expression 
to the following pithy and characteristic state- 
ment: ‘* For myself, I value in a scientific mind 
most of all that love of truth, that care in its pursuit, 
and that humility of mind, which makes the possi- 
bility of error always present more than any other 
quality. This is the mind which has built up 
modern science to its present perfection, which has 
laid one stone upon the other with such care that 
it to-day offers to the world the most complete 
monument of human reason. This is the mind which 
is destined to govern the world in the future, and 
to solve problems pertaining to politics and 
humanity, as well as to inanimate Nature. 

‘* It is the only mind which appreciates the imper- 
fections of the human reason, and is thus careful to 
guard against them. It is the only mind that values 
the truth as it should be valued, and ignores all 
personal feeling in its pursuit. And this is the 
mind which the physical laboratory is built up to 
cultivate.” 

The life of Professor Rowland reminds us very 
forcibly of that of the late lamented Dr. John 
Hopkinson. Both were eager students and hard 


workers, and both were enthusiasts for genuine 
sports. Hopkinson was never absent from the 





cricket field, the football ground, or the banks of 
the Cam, even while engaged on his immediate 

reparation for the Mathematical Tripos ; while of 
Rovind, President Gilman significantly said the 
other day that ‘‘ Nobody could walk with him, hunt 
with him, sail with him, talk with him, or work 
with him, without perceiving his firm grasp, his 
clear aim, his concentrated energy, and his extra- 
ordinary powers.” 

Professor Rowland was a C.E. of the Rensselaer 
Polytechnic Institute, 1870 ; a Ph.D. of the Johns 
Hopkins, 1880; an LL.D. of Yale University, 
1895 ; and an LL.D. of Princeton, 1896. Besides 
these American honours, he enjoyed the distinc- 
tion of being a Fellow of the Royal Society of 
London, as well as a member of the French 
Academy of Sciences, and other academical honours 
too numerous to mention in this brief account of 
his life and work. 





NOTES. 

THE Inst1TvTION oF ELEecTRICAL ENGINEERS. 

THE annual report of the Institution of Elec- 
trical Engineers, just issued, shows the affairs of 
the society to be in a very flourishing condition. 
The membership continues to increase, a total of 
428 new names Seine been added to the register 
during the past twelve months; and the state- 
ment of accounts shows a surplus of receipts over 
expenditure amounting to 1549]. The principal 
event of the year was the joint meeting of the 
Institution and of the American Institute of Elec- 
trical Engineers, held at Paris in connection with 
the International Electrical Congress, and the 
Institution had previously had the pleasure of 
entertaining their American brethren in London, 
and seem to have succeeded in still further pro- 
moting the long-standing friendship and goodwill 
between the two societies. The establishment of 
local sections of the society has proved a great 
success, excellent papers being read at all these 
centres, many of which are being published in the 
Institution’s Journal. By the death of Professor 
Fitzgerald, the Dublin Section has lost their first 
President, and all workers in physics a friend, whose 
advice and criticism were at the service of every 
original investigator. The Institution Premium, 
which is the principal prize at the disposal of the 
society, has this year been awarded to Mr. M. 
O’Gorman, for his highly suggestive paper concerning 
‘Insulation on Cables.” The Salomons Scholarships 
have been awarded to Mr. J. D. Griffin, of the 
Central Technical College, and to Mr. H. A. Skel- 
ton, of King’s College ; whilst Mr. C. J. Hopkins, 
of the Central Technical College, has been ap- 
— ‘* David Hughes” Scholar. The building 
und of the society has been largely increased 
during the year, and now stands at 84211. 


Emery. 


The statement that an American syndicate has 
acquired a concession for working the emery mines 
on the Island of Naxos is interesting. The mining 
of emery is a Greek Government monopoly, and the 
revenue from this source is ete, along with 
that from the other monopolies in salt, petroleum, 
matches, and so forth, for the payment of the 
interest on the foreign debt. It is open to Greece 
to make arrangements with American concession- 
hunters ; but in all probability it has gone no 
further than to grant a privilege for the working 
of some properties hitherto undeveloped. In any 
case there is no ground for the assertion that ‘‘ this 
concession, if actually made, together with the con- 
cessions of a similar character made in Turkey last 
year, will give the syndicate the control of the emery 
market.” In a quiet way, emery is extensively 
employed in Europe and America in the making of 
polishing wheels and for finishing and polishing 
work of cutlers, plate-glass manufacturers, plough, 
shovel, and tool makers, and for many other pur- 
poses in the arts. The Greek emery is used 
extensively for wheels made by the vitrified pro- 
cess, because it can endure more heat than the 
Turkish article. Its use being of a special sort, 
some rise in the price might be tolerated without 
particular hardship ; but that is no reason why one 
should view with equanimity the possible control 
of the output by a group of Americans, whose 
possible purpose is to corner the supply if it may, 
and put up the price. It may be permitted, in this 
connection, to draw attention to the miscellaneous 
mineral wealth of Greece, which might attract 
foreign capital and be developed on a fairly commen- 





surate scale but for the narrowness of the country’s 
mining regulations. In Greece iron is found every- 
where ; manganese in Anoros, Syra, Seriphos, and 
Zea ; tungsten in Anoros ; maeneene in Eubea ; 
copper in Anoros and Thessalia; argentiferous 
lead in Milos and Thessalia ; and lead and zinc in 
Zea, Kimilos, and Eubea, in addition to chrome, 
sulphur, asbestos, and other minerals. The 
Laurium Company’s successful career in the mining 
of argentiferous lead, zinc, manganiferous iron, and 
other ores, should convince mining interests of the 
possibilities of the country—given reasonable care 
in the selection of properties. The exportation of 
emery is subject to ae violent fluctuations, but, 
on the whole, the movement is an upward one. 
To England the shipments during last year were 
20,816 quintals compared with 15,100 quintals in 
1899, and as much as 89,256 quintals in the pre- 
vious year. With the United States the trade is mak- 
ing rapid progress, the takings of that country last 
year reaching 36,339 quintals against 7423 quintals 
in 1899. To Germany the exports were only 4004 
quintals in comparison with 10,200 in the preced- 
ing twelve months, and 82,600 quintals in 1894, 
Belgium is a big consumer, and accounts for about 
45,500 quintals annually, while Austria takes about 
32,000 quintals. 


An Armour-Piate Factory For Japan. 

The Japanese are evidently determined to push 
on their iron and steel industries, as they now see 
that they can easily supplement their own defi- 
ciencies in the way of raw materials by drawing on 
the immense resources of China. The steel works 
at Wakamatsu, to which we have several times 
alluded, and which are now nearing completion, 
are placed in a very convenient position, and as 
near to China as possible, so that it will be pos- 
sible to import ore and coal from that country as 
cheaply as from many parts of Japan. For 
manufacturing purposes, therefore, the mineral 
resources of China and Japan may be looked upon 
as common to both countries, and we may rest 
assured that the Japanese will not be slow in avail- 
ing themselves of them. The Japanese Govern- 
ment has included in its estimates for 1901-2 the 
sum of 6,300,000 yen for the establishment at Kure, 
one of the dockyards recently established in Japan, 
of a factory to make armour-plates and other mate- 
rials for shipbuilding. When the subject came up 
for discussion by the Budget Committee of the 
House of Representatives, Admiral Yamamoto, 
Minister of the Navy, explained that such a factory 
was essential to render Japan independent of 
foreign countries in matters of naval construction, 
and that the object of the Government was not a 
mere question of profit or loss, but rather one of 
military necessity. Colonel Yamanouchi, Chief of the 
Kure Dockyard, speaking as an expert, explained that 
the new Wakamatsu Iron Foundry would supply 
materials for the manufacture of arms but not for 
the manufacture of armour-plates. Japan was 
absolutely dependent on foreign countries in this 
matter, and her predicament, in the event of war, 
might be very embarrassing. Although the question 
of profit or loss was quite subordinate, he said 
that he might point out that if Japan possessed 
such afactory, she would save, ‘in the case of one 
ship, such as the Shikishima, a sum no less 
than 1,700,000 yen on account of the design, 
the insurance, the cost of bringing out the 
vessel, and in the matter of construction. The 
Committee, probably rendered apprehensive by 
the expense involved in the Wakamatsu Foundry, 
and realising the great sums that have had to 
be appropriated over and above the original 
estimates for that enterprise, showed some dis- 
position to criticise the proposal, but finally decided 
to consider it more closely. Meantime, we under- 
stand that Professor Waita, director of the steel 
works at Wakamatsu, has tendered his resignation 
to the Government, and it is understood that his 
reason is that he wishes all the work to be con- 
centrated in the establishment under his control. 
We need not discuss this aspect of the question, as 
there seems to be little difference of opinion as to the 
desirability of having an establishment in Japan 
for the production of armour-plate. We may 
assume that the project will be carried out before 
long, in some part of Japan, and this is the fact 
that we wish to impress upon our readers. 


Tue Composition oF BoreR WATER. 
In deciding on suitability of a particular feed- 
water, it is sometimes of importance to know 
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what the composition of it will be after the salts 
in it have been concentrated into one-fifth to one- 
twentieth of the original bulk, as it is conceivable 
that a water innocuous in its primitive state, 
may become dangerous on concentration. A 
paper, showing how the proportion of substances 
originally present in a feed-water varies as the 
water is evaporated in a boiler, was contributed 
to the Analyst last year by Mr. C. H. Cribb, 
B.Sc., F.I.C. He finds, as was to be expected, 
that the relative proportion of the different salts 
in a feed water and in the boiler, after some 
days’ working, is widely different. To estimate the 
concentration, that is to say, the ratio between the 
bulk of water in which the salts were originally dis- 
solved and its final bulk, Mr. Cribb takes the 
chlorine content as his criterion, since practically all 


chlorides are very soluble in water; and, for reasons | f 


he gives at length, there is little probability that any 
portion escapes from the water in a gaseous form as 
HCl. As showing the importance of pressure and 
temperature, Mr. Cribb relates one case of a set of 
boilers using the same feed, but of which one was 
worked at 140 Ib. Y grag per square inch, and 
was powerfully acted on, whilst the others worked 
at 80 lb. gave no trouble. Magnesia and lime tend 
to disappear when water is used in a boiler for some 
days. Thus, with Bedford water the following 
analyses were obtained, the figures a 
parts per 100,000 of water. The boiler was worke 
at 180 lb. per square inch : 





From | atter | After After 





Hotwell. | 1 Day. 7 Days. | 24 Days. 
| } | 
Total solids 38.0 | 10612 | 1710 | 8417 
Chlorine (C1) /. 2.85 | 14.95 41.15 | 90.0 
Carbonic acid | 
KOs) bee Hs 1.27 0.97 1.22 8.60 
Sulphuric acid 
eee 41.02 49.58 82.52 
Lime(CaQ) 7.35 8.00 | 5.34 9.20 
Magnesia(MgO0) 1.35 2.77 | 047 | 0 
| 





As will be seen, the effect of the initial day’s 
work, as represented by the chlorine content, is 
much greater than that of the following days. If 
the chlorine is taken as representing the concen- 
tration factor, and the total feed is deduced there- 
from, the parts per 100,000 of the various solids 
pee on making up with pure water that lost 
y evaporation, would be as follows : 





From After After After 


Hotwell. 





ig | 1 Day. 7 Days. 24 Days. 
Total solids 88.0 | 20.28 11.84 10.56 
Chlorine .. , 2.85 | 2.85 2.85 2.85 
Carbonic acid .. 1.27 | 0,184 0.085 0.108 
Sulphuric acid ..| 11.36 7.82 3.43 2.55 
Lime ool 7.35 1.525 0.396 0.285 
Magnesia... 1.35 0.528 0.032 0 








These figures show clearly the progressive deposi- 
tion of the solids as time went on. From the un- 
corrected figures it would appear that the amount 
of sulphuric acid increased as the experiment con- 
tinued ; but, as shown above, there was really a 
continuous loss. In another series of experiments 
Mr. Cribb has attempted to ascertain the com- 
parative effect on the salts content of conducting 
the evaporation at high and at low pressures. 
Thus, with a Lancashire boiler working at 70 lb. 
to 80 lb. per square inch, the following figures 
were obtained : 


| | | 
| 

















Same Water 
After 82 After 468 
—— Fuel. | Hours’ | Hours’ oats fee 
| | Work. | Work. poo 
Nitricacid(NoQ5)) 1.315 | 3.587 6.68 16.29 
Chlorine (Cl) ..| 1.70 15.75 37.0 37.00 
Carbonic acid 
Os). oA S88 4.49 607 1.99 
Sulphuric acid | 
Et ees ee 18 37 29 96 59.92 
Silica (SiO) _..| mmm Wess 8.35 2.88 
Oxide of iron, &. | “ | 0.4 0.82 0.76 
Lime(Ca0) ..| 118 | 27.0 13,55 47.76 
Magnesia (MgO) 0.81 0.43 0.18 3.37 
Total solids .. 83.7 115.0 | 1820 «=©| ~— 285.0 


The figures recorded in the last column were ob- 
tained on analysing a water evaporated at a pres- 
sure of 6 oz. per square inch to the same concentra- 
tion (represented by the chlorine) as the water in 
the boiler after 468 hours’ work. It will be seen 
that the differences are very considerable. 








, AMERICAN RaIts ror Sparn.—A shipment of iron ore 
18 Row on its way to the United States from Bilbao. The 
return cargo will consist of American steel rails. This 
will be the first shipment of American rails to Spain. 





GRADUATES’ ASSOCIATION OF THE INSTI- 
TUTION OF MECHANICAL ENGINEERS. 


THE last meeting of the session of the Graduates’ 
Association took p at 7.30 p.m. on Monday even- 
ing, May 13, in the reading-room, Mr. E. B. Ellington, 
Member of Council, in the chair. A paper on ‘‘The 
Training of Naval Engineers” was read by Mr. W. 
H. Michell, Graduate. The training of engineer officers 
for the Royal Navy is carried on at the training 
school for engineer students at Keyham. The entrance 
to the college is a competitive examination, held 
half-yearly by the Civil Service Commissioners about 
= an of April, = gm bein —e 

nglish, geography, Eng tory, French, natu 
science, drawing, and additional mathematics. The 
examination is open to the sons of British subjects 
between the age of 144 and 164 on May 1. After the 
results have been announced, the candidates have to 
undergo a very rigorous medical examination. The most 
uent cause of failure is defective sight. The author 
divided his paper into four divisions—viz.. educational 
ee subjects, and practical training and 
social, The educational training staff consists of a head 
master, a senior assistant, and four junior assistants, all 
graduates of Oxford or Cambridge. School work occu- 
pies two mornings and evenings a week, the remainder of 
the time being devoted to professional lectures, &c. The 
students are divided into two divisions—the third, fourth, 
and fifth years on the first division, and the first and second 
the second. The first and second year’s course is practically 
an advanced school class, and examinations every six 
months. In the third year course a start is made in the 
practical subjects of mechanics and applied mechanics ; it 
also comprises dynamics, electricity and magnetism, and 
for the higher mathematics class, higher algebra an 
trigonometry. This class is a epee wan | class for the 
Royal Naval College, Greenwich, and consists of the more 
successful students in the final examination at the end of 
the second year to the number of 15 to 20, In the fourth 
year a start is made with differential and integral calculus 
and conic sections, strength of materials, applied me- 
chanics, electricity, &c., and practical physics class is also 
formed for work in the physical laboratory in electricity, 
&c. In the fifth year hydraulics, light, heat, and sound 
are taken, and a resumé is made of the whole course to 
prepare for the final examination in the beginning of 
June. This comprises—obligatory subjects: elementary 
mathematics, statics, hydrostatics, hydraulics, dynamics, 
chemistry, physics, applied mechanics, heat, combustion, 
and metallurgy, steam and the steam engine, practical 
engineering, workshop appliances and practice, and me- 
chanical drawing. Optional subjects: Higher algebra, 
en and conic sections, — physics, de- 
sign and details, yg tudents who obtain 
over 60 per cent. proceed to the Royal Naval 
College Greenwich; those who obtain over 50 per 
cent. on the compulsory subjects obtain second-cl 
certificates; those who get under 50 per cent. third- 
class certificates ; and students who obtain under 30 per 
cent. are not allowed to enter the service or have another 
trial. The professional staff consists of a fleet or staff 
engineer, R.N., The marine engineering course consists 
of some 60 lectures, 12 being delivered in each of the first 
four yeara, and a few more during the fifth year. First 
year lectures are on materials used, component parts 
of marine engines, and the various modifications intro- 
duced for various p' , and tests of ps of machi- 
nery, slide valves and their setting. The third year course 
is on boilers, and embraces all types fitted to his Majesty’s 
ships, The fourth year course is on the care and preser- 
vation of boilers and engines, and lectures on propellers 
and propulsion, and descriptions of steam t 
The Fit year, lectures are on all the auxiliary engines 
fitted to his Majesty’s ships and their uses, and methods 
of construction and working ; also lectures on workshop 
practice, metallurgy, drawing, and machine design. 
Practical training is carried out at Keyham yard under 
the direction of the chief engineer. In the first and 
second years and part of the third, it takes place 
in the engineering students’ fitting shop. In the 
third year parties go ‘‘ fitting afloat” in various ships. 
In the fourth and fifth years, each class spends two 
weeks as follows. There are four runs per week 
into the Channel—to Salcombe, Hope Cove, and the 
Eddystone. The fourth-year students are divided into 
two parties—one s “fitting afloat,” the other goes 
through a course of outside shops. 





WORKMEN’S..COMPENSATION. 

Whitehead v. Reader.—This case was heard in the Court 
of Appeal on March 26. It was an ap from the 
pres of the Judge of the Covent unty Court, 
made by him under the Workmen’s Compensation Act, 
1897. It appeared that the applicant was a mter 
who at the time of the accident was employed by the de- 
fendant. Theapplicant was ry a tool on a grind- 


his hand was injured. The applicant had orders not to 
touch the machinery, and in trying to replace the band 
as he did, he was acting contrary to orders. The County 
Court Judge held that the accident arose out of, and in the 
course of, the man’s employment, and that the case was 
not governed by Lowe v. Pearson (15 T.L.R. 124). 

The employers appealed. 

Mr. T. W. Chitty appeared for the employer, Mr. 
Montagu Lust for the applicant. , 

The Court dismi 6 8 op hy the course of his 

8 said : 


judgment the Master of the 


&e. | A 


In this case the County Court Judge has awarded the 
splines 12s. 6d. a week, and the master appeals upon 
the ground that the injury did not arise out of, and in the 
course of, the man’s employment. That is the only 
we [His Lordship recited the facts and continued. | 

hat the injury primd facie arose out of, and in the 
course of, his employment is to me clear, but the man 
has been told not to touch the machinery, and it is sug- 
gested that this causes the injury nob to have arisen out 
of, and in the course of, the employment. Does dis- 
obedience to this order cause the man not te have been 
injured in the course of his po I think nob. 
It cannot be said that every disobedience to an order 
terminates a man’s employment. Disobedience may 
or may not give a defence to a master under the 
clause relating to serious and wilful misconduct. The 
County Court Judge was right in holding that Lowe v. 
Pearson has no application to the present case. That was 
not acase of any employment at machinery at all. It 
was a case in which a boy was employed to make clay 
balls, and to take them when made to a woman who was 
working a machine. That was his sole employment. 
The balls were then moulded by the woman at the 
machine. The boy was told not to touch the machine. 
He attempted to clean it, and in doing so he clearly 
went outside his employment, and in addition he dis- 
obeyed the express orders of his master. In the present 
case the workman’s course of his employment was to grind 
tools at the grindstone, and, though he was told not to 
touch the machinery, still, he was acting in the course of 
his employment when, in — to adjust the band after 
it came off, he was injured. In my view, the County Court 
Judge was right in coming to a conclusion in favour of 
the workman, and the ap must be dismissed. 

Collins and Romer, L.JJ., concurred. An application 


d | for a stay, pending an appeal to the House of Lords, was 


dismissed. 





Rottine Stock 1n Ecyrt.—The Board of Trade Journal 
reprints in full a report on the locomotive and carriage 
department of the Egyptian railways by Mr. Trevithick, 
chief mechanical engineer of the Egyptian Railway 
Administration, enclosed in the recently issued report of 
his Majesty’s Agent and Consul-General at Cairo. ‘The 
report says that with the rolling stock, which has made 
satisfactory ay ge there have been some interesting 
experiences in the comparative utility of the English, 
American, and Belgian makes. The English make of 
rolling stock and machine tools has been largely and 
successfully used in Egypt since the beguaning of its 
railways, and the working staff is thoroughly conversant 
with its use. The equipment of American make now in 
use is twenty locomotives, three hundred wagons, and 
nine machine tools ; besides these there are twenty-two 
locomotives which have not as yet been put into traffic. 
The twenty locomotives that are in use are of the freight 
type, and of similar weight and pe to the engine used 
on these railways. They have been manned by drivers 
and firemen of tian nationality only, and, inasmuch 
as they have already run an average of nearly 70,000 
miles without having entered the workshops for general 
repairs, they have earned for themselves a satisfacto 
reputation as regards design and quality of material. 
There are 22 engines on order. The workmanship of these 
locomotives, with the exception of the working parts, 
is rough, and far short of the finish that is considered 
desirable by Euro; engineers, and it would be a satis- 
faction if a mutual standard of finish could be fixed. in 
order that firms might compete on the same basis. The 
make of American and English locomotives differs so 
widely that it does not follow that two engines, one 
merican and one English, of similar weight and power, 
and equally good in design and quality of material, 
should give the same good result in a strange land, where 
for many years the working staff has been accustomed to 
the use of the latter type. The stock that has been 
supplied by Belgium since 1886 consists of 202 locomo- 
tives, 36 sets of boilers, cylinders and gear work used 
in remodelling an equal number of locomotives of the 
original stock, 14 tubular wagons, 376 sets of metal work 
for the construction of carri and 3620 sets for the 
construction of wagons; besides this the whole of the 
metal work used for the roofs of the new Boulac work- 
shops and the eight overhead lifting cranes are of Belgian 
manufacture. he 202 locomotives of Belgian make, 
—_ (with the exception of 24) constructed to the 
same drawings and specification and exactly similar, so 
far as the eye can judge, to 28 others of English make, 
have given very different results. The difference has 
been most marked in the case of the boiler tubes, a large 
percentage of the temporary disablements of ines 
which have been reported lately having been due to burst 
boiler tubes. The average life of the boiler tubes of the 
six express engines constructed in land in 1889 was 
nine years and eight months, during which time they ran 
an average of 252,206 miles, as — an average of but 
five years and five months and 146,364 miles in the case 
of four similar engines constructed in Belgium in 1893. 


-| stone, which was worked by a leather band, driven by | Again, the life of the boiler tubes of the 12 nger 
steam power. While he was so employed the d | engines that were constructed in En d in 1889 was ten 
slip) off, and when he was endeavouring to replace it | years and two months, during which time they ran an 


average of 276,507 miles ; whilst 52 engines of identically 
the same class, but of Belgian make, gave an average of 
only seven years and eight months and 221,122 miles. 
The average — company’s rE for these 74 en- 

ines was 2206/.E., as against 2251/.E. in the case of the 

ritish maker, and considering that during the last three 
years the Administration has purchased 33,075 boiler 
tubes costing 24,777/.E., and has also had to defray the 
cost of labour in retubing, it will be readily understood 
how shortsighted has been the policy of accepting the 





lowest offer. 
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SEA WATER AT LAMBETH. 
To THE EprTor OF ENGINEERING. | 

Srr,—The possibility of the contamination of the 
Thames with sea water is, of course, an obvious one, ai 
has an important bearing upon all manufactures which 
derive their supply, whether for boiler or other purposes, 
from this source. : : 

For some years past it has been observed that during 
the summer and autumn months the river water is un- 
suited for use with certain of Messrs. Doulton’s manufac- 
tures, and our attention was further directed to the matter 
by a communication appearing in ENGINEERING from Mr. 
Strohmeyer, of the Manchester Steam Users Association, 
in which he deals with this question in its connection 
with boiler feeding, which led to an attempt being made 
here to ascertain during what months in the year the per- 
centage of sea water exceeds the limit of safety for this 
purpose. , 
It is apparent that the ratio of fresh to salt water de- 
pends, at any particular point, on the weight of fresh 
water wage oy by the Thames on the one hand, and 
upon the height of the tide on the other ; also, that the 
following figures, applying as they do to Lambeth in par- 
ticular, cannot be anything more than a warning to manu- 
facturers higher up, or lower down, the river. 


MONTHLY 
WATER 


AT HIGH 


2 
% 
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The samples examined were taken from the river oppo- 
site Broad-street, Lambetb, and as their number is some- 
times as high as 40 per month, it was impossible to make 
a complete analysis of each. 

Ip was therefore necessary to estimate the chlorine 
in each sample, and as this element in each of these waters 
is probably practically constant we have an easy means 
of calculating the proportions. 

is calculation presupposes that the salt water from 
the estuary of the Thames has the same ratio in its 
mineral constituents as has been shown by Messrs. 
Dittmar and Forchhamer to obtain in the open sea in 
various parts of the world, but inasmuch as at the open- 
ing of the series of trials the sea water was practically 
nil, the ratio could not be confirmed until June, 1900. 

On June 20, 1900, I found the sample contained the 
following proportions of chlorine, magnesia, and lime: 


June 20, Ordinary 
ad 1900. River Water. Increase. 
grammes per | grammes per | 
litre litre } 
CaO... -1500 -1214 | -0286 
MgO -1080 004 -0948 
Silas -9017 -0213 -8804 
The ratio of Cl to CaO and Mg O is a3 follows : 
Writer. Dittmar. 
Cl =100.00 .. 100.00 
CaO= 3839 .. ia 3.02 
MgO= 1079 .. .. °: 11.57 


The ratio is therefore practically maintained, and, in- 
cidentally, the only essential difference lies in the SO,, 
which has increased probably asa result of manufacturers’ 
refuse, which is deposited in the Thames at a lower point 
on the river. f 

The chlorine having thus been shown to be a reliable 
measure of the extra calcium and ee salts in the 
water, it now remains to illustrate by Tables and diagrams 
the figures derived by this method. 

The low tide has only been considered from July, inas- 
much as the proportion must necessarily be negligible 
from January to June. 

The tabulated monthly averages are represented by a 
curve given above. 

highest percentages occur, therefore, during the 
autumn months, and not at the hottest period of the year. 

The height of the October tides is no doubt partly re- 


sponsible for this, but another explanation of the com- 
parative freedom from saline matter during the hot 
weather of June is that the water in the estuary during | th 
the first six months of the year will contain a relatively 





lower proportion of salts than from July onwards, owin 
to the re flow of the river during the former peri 

—hence, # definite flow of water from the estuary up the 
river during July to December would give a larger in- 





























crease of salts than would a similar flow during the earlier 
months. 
Percentage Volumes of Sea Water at High Tide. 
— Jan. Feb. | Mar. | April. May. June. 
Highest ay os ..| 1.18 -29 -09 | 1.45 | 2.056 | 5.75 
Lowest Nil | Nil | Nil -02 -81 | 1.68 
Average .. -20 | .08 -03 .87 | 1.82 | 3.65 
Number of observations 22 19 19 21 24 23 
July. Aug. Sept.| Oct. Nov. Dec. 
Highest . 16.2 | 17.0 | 19.7 | 24.4 14.6, 8.0 
Lowest 4.02; 7.6 8.9 | 12.0 7.4 1.2 
Average .. ... 9.85128 14.9 | 17.96 10.0) 4.06 
Number of observations 22 | 18 19 20 13 20 








Percentage Volumes at Low Tide. 


7 | % 
— July. Aug. | Sept. Oot. | Nov. Dec. 





Highest | 475 | 4.0 | 62, 63 | 39 | .80 
Lowest 272/15 | 8/19 | 8 | 02 
i —-|—- —. |-— —- 
Average .. | 3.98 | 307] 3.9 3.62 | 1.94  .35 
Number of observations | 8 | 16 | 2 20 | 16 | 10 





It is a question for practical experience as to what 
amount of sea water can, without risk, be permitted in 
the boiler feed water, bui it is obvious that if this pro- 
portion materially exceed 5 per cent. the bulk of calcium 
and magnesium carbonates thrown down by the soda-ash 
(or other precipitant) will be excessive, and, further, that 
an equivalent quantity of sodium sulphate and chloride 
will accumulate in the water—these two factors necessi- 
tating frequent blowing off and cleaning to correct. _ 

It is further to be remembered that if the precipitation 
be incomplete, magnesium chloride will remain in the 
water and exert its pi wd action on the plates. : 

The river water normally contains 1.5 to 1.75 grains of 
chlorine per gallon, and requires for complete precipita- 
tion : 

5.4 oz. 58 per cent. soda ash per 1000 gallons. 

For every 1.00 grain per gallon of chlorine beyond this 
it is therefore necessary—see ratios of chlorine to lime 
and magnesia—to precipitate, 

.0325 grain CaO = .0615 grain 
1079 ,, MgO=.2870 ,, 
=.3485 grain sodium carbonate 
per gallon. 
This is equivalent to: 
.80 oz. sodium carbonate per 1000 gallons. 
=.83 oz. 58 per cent. soda ash per 1000 gallons. 
Yours troly, 
Wa. Tuomason, F.I.C, 
Doulton and Co., Limited, Lambeth Pottery, 
London, 8.E., May 15, 1901. 








120-TON DERRICK CRANE. 
To THE EpiToR OF ENGINEERING. 

S1r,—In a paragraph on page 681 of your last week’s 
issue, ib is suggested that the 120-ton steam derrick crane, 
Sonignet, manufactured, and erected at Belfast, by the 
late Mr. James Taylor, originated with Messrs. Russell, 
of Motherwell. This suggestion is wholly unfounded. 

Doubtless, many of your readers will — with me, 
that after the considerable number of ‘‘largest steam 
cranes” which were designed, made, and built ry the late 
Mr. Taylor for this country and abroad, it would be quite 
unnecessary for him to consult any firm about steam 
cranes. 

My late father was the originator and patentee of 
the steam crane; its first application was in connection 
with quarry work near Glasgow, and I strongly resent 
any attempt being made to take from him the honour 
that is his due. 

Regarding the 120-ton derrick crane at Sunderland, all 
the designs and working drawings of the above-mentioned 
steam cranes, are in my possession. Mr. R. P. Doxford 
obtained, on certain conditions, the loan of my drawings, 
for the Belfast crane, which I understand in some respectz 
has been altered. 

Yours truly. 


Birkenhead, May 28, 1901. J. M. H. Taytor. 








CORNISH IRON MINES. 
To THE EprTor oF ENGINEERING. 
Str,—Can any of your correspondents say why the 
Restormel iron ore mines were abandoned, and when; 
also, how long were they worked? Any other information 


relating to the Cornish iron ore mines’ future prospects 
would be very acceptable. 
I am, yours truly, 
May 29, 1901. SEAMEW. 





THE CASPIAN AND THE Brack Szas.—A canal to unite 
the Caspian and the Black Seas is under consideration. 
The projected waterway is Lacy gree to be 22 ft. deep and 
about 150 ft. wide. It would begin at Astrakhan, on 

e ian, and end at Taganrog, on the Sea of Azof. 
The cost is estimated at 4,200,000/. 


-| power, they worked noi 





LAUNCHES AND TRIAL TRIPS. 


Tue Schichau shipbuilding yard at Danzig have had 
the satisfaction of seeing two of their warships pass their 
trials with honours within a few days of one another. 
On May 10 the German battleship Barbaroesa arrived at 
Kiel with the Imperial Commission and representatives 
of the firm on ha ing most successfully gone 
through her trials on the way from Danzig. The Barba- 
rossa was built and completed at Danzig, in the remark- 
ably short period of thirty months. She is fitted with 
the improved type of Schichau water-tube boilers, which 
during the trial runs worked with an air pressure of from 
10 to 30 millimetres (0.4in. to 1.2in.) of water. The 


— | stokers, we are informed, had a fairly easy time; there 


was very little smoke, and, though the engines indicated 
a couple of thousand horse-power above their contract 
essly, and no vibrations 
were noticed. The commissioners expressed themselves 
highly satisfied with the results. The ship will now, at 
Kiel, be fitted with her submerged torpedo tubes. The 
other trials of May 15 concern the Nowik, a _pro- 
tected cruiser which the Schichau firm has built at 
Danzig for the Russian Government. The Nowik 
represents a new type of cruiser, which owes its 
design to the chief of the Russian Navy, the Grand 
Duke Alexis, and her career will be watched with 
interest. The Nowik left her wharf at half-past seven in 
the morning, and returned after an enjoyable cruise in the 
Danzig Bay by four in the afternoon. Russian officers, 
among them the commander of the boat, Captain Gawri- 


— | low, and Mr. Zieze, the present head of the Schichau 


firm, and other members of the firm, were on board. The 
stipulated 1800 horse-power of the t engines was 
easily maintained, although only eight of the twelve boilers 
were under fire, and a speed of 15 knots was kept up. 
Very little smoke and no vibrations were observed. AQ. 
miral Werchowsky is expected for the final trials. 





On Wednesday, the 22nd inst., the steamer Neuenfels, 
which has been built by Messrs. Wigham-Richardson and 
Co., Limited, Newcastle-on-Tyne, to the order of the 
Deutsche D. G. ‘‘ Hansa,” of Bremen, Germany, went 
for a very successful trial trip off the coast, and imme- 
diately proceeded upon her voyage. The steamer is 
430 ft. in length by 55 ft. beam, and carries 8000 tons 
deadweight, she is fitted with four-crank quadruple- 
expansion engines on the Yarrow, Schlick, and Tweedy 
system, which, together with the boilers, have been 
constructed by Messrs. Wigham-Richardson and Co., 
— On the trial trip a speed of 124 knots was 
attained. 





The trial trip of the twin-screw steamer Egga, built 
yA the Londonderry Shipbuilding, and Engineering 

ompany, Limited, to the order of Messrs. Elder, 
Dempster, and Co. of Liverpool, took place on the 
Foyle on Wednesday, the 22nd inst. Principal dimen- 
sions of the boat are: Length between perpendiculars, 
220 ft.; breadth, 36 ft.; and depth, 14 fb. he net ton- 
nage is 896 and the capacity 1400 tons. The machinery 
has been supplied by Messrs. M’Kie and Baxter, Cop- 
land Works, Govan, Glasgow, and consists of two com- 

und surface-condensing engines supplied by steam 

rom two large horizontal return-tube boilers. 

On Saturday, 25th inst., the s.s. Vauxhall Bridge, a 
—_ steel screw steamer, built by Messrs. Wm. Gray 
and Oo., Limited, for the Bridge Steam Shipping Com- 
pany, Limited, London (Messrs. Moor, Innes, and Co., 
managers), had her trial trip. She has been built to 
Lloyd’s highest class, and her on al dimensions are: 
Length over all, 341 ft.; breadth, 47 ft,; and depth, 27 ft. 
4 in. Triple-expansion engines have been supplied from 
the Central Marine Engine Works of the builders, having 
cylinders 25 in., 40 in., and 65 in. in diameter, with a 
piston stroke of 42 in., and large steel boilers adapted for 
a working pressure of 160 lb. per square inch. A speed 
of 114 knots was averaged, the trial being a satisfactory 
one. The vessel afterwards proceeded to Cardiff, where 
she loads for Suez. 





_On Tuesday, the 28th inst., the s.s. Nicomedia, a large 
side tank steamer, built by Messrs. William Gray and 
Co., Limited, to the order of the Hamburg-Amerika 
Line, Hamburg; she is a sister ship to the Numantia, 
whose trial we reported a month ago. She has been built 
to Lloyd’s highest class. Her length is 385 ft., breadth 
52 ft., and depth 28 ft. 4 in., and her deadweight capacity 
is 7100 tons. The engines are of the Central Marine 
Engine Works triple-expansion type, having cylinders 
27 in., 43 in., and 72 in. in diameter by 45in. piston stroke. 
The main boilers are three in number, and work at a 
me ogg of 180 lb. per square inch, The trial was satis- 
actory, the “ee developing a horse-power of 2200; 
steam was easily maintained ces the trial, and 
the average speed was 11} knots. 
afterwards proceeded to Hamburg to | 


e s.s. Nicomedia 
d. 





Pustic Hearta at THE ANTIPoDES.—The salubrity 
of the climate of New Zealand is indicated by the low 
rate of mortality prevailing in the colony. In 1898 the 
deaths were 14.94 ie 1000 of the mean population, while 
the average rate of mortality in the same year in the six 
colonies forming the Commonwealth of Australia was 
17.88 per 1000. ‘Tasmania is the healthiest member of the 
Commonwealth, but even in Tasmania the death-rate 
was 15.86 per 1000. Substantially the same results were 
indicated in 1894; but it is noticeable that both in | 
Commonwealth and in New Zealand the average rate © 
mortality is rising rather than otherwise. 
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The aggregate expenditure was 154,933/. 53. 10d. 
Of that total 30,2077. 9s. 2d, was expended in unem- 
ployed benefit, and 465/. 5s. 1d. in sending members 
out of work to situations. The increase spent on 
out-of-work benefit was 14,9937. over the previous 
year, or very nearly double in 1900, as compared with 
1899. Sick benefit reached a total of 35,647/. 5s. 10d.; 
medical fees, 10007. 23. 3d.; and sick stewards, 
1296/. 8s. 10d. Accident benefit absorbed 3340/. Super- 
annuation benefit amounted to 18,605/. 3s. 8d.; and 
funerals to 6623/. 128. 11d. Tool benefit, loss by 
fire and theft, 3437/. 2s. 8d.; benevolent grants, 
35271. 7s. All the above amounts comprise provident 
benefits as defined in the Act, giving relief in the 
matter of income-tax on investments, &c. 

‘* Trade privileges,” that is, cost of labour disputes, 
amounted to 26,687/. 1ls.; and trade management ex- 
penses to 3974/. 8s. 7d. Salaries for the 801 branches 
and general office and district offices naturally reach a 
la: ge aggregate ; thus, among the chief items are: Secre- 
taries, 3838/. 16s. 2d.; treasurers, 1622/. 10s. 11d. ; 
other branch officers and committees, 2309/. 9s. 10d. 

With respect to the items having reference to 
‘trade privileges and trade management expenses,” 
another portion of the report tells us the net 
result, as follows: In 99 places and districts there 
were advances in the rates of wages, and, in 20, re- 
ductions in the hours of labour. In Scotland, only 
were there reductions in wages in six towns, and an 
increase of working hours in one town of an hour 
per week. The advances in wages in England and 
Wales affected 72 towns and districts, the lowest ad- 
vance was le. 2d. per week, the highest 5s. 74d. 
Only iu five places was the advance below 2s., all the 
rest ranged from 2s, to 4s. 2d. except the one, 5s. 74d. 
In Ireland the advance was from 2s. to 2s.3d. The 
hours were reduced in nine places in England and 
three in Ireland. The decrease in Scotland was 
2s. 14d. per week, increase in hours five per week in 
one place only. In arranging the changes in wages 
there is in many instances a slight difference between 
the summer and winter rates, dependent upon the 
hours worked, The notable thing in respect of these 
changes in wages is that in all instances the rates were 
regarded as low in the districts affected. It is the 
levelling up process that is going on. In the best 
paid districts there was no change during the year 
1900. A greater uniformity in the rates paid will 
operate fairly to employers as a whole, and be better 
for the workers. 

The report refers to the growth of trade unionism 
in the United States, no fewer than 1168 new members 
being admitted into this one union. In Buffalo the 
union has now three branches with 633 members. But 
there has recently been revived in the States the old 
antagonism against American branches of a British 
trade union, The American workmen prefer their own 
organisation, called the United Brotherhood of Car- 

ntera and Joiners, and to emphasise their brother- 
hood they show disfavour to the members of the Amal- 
gamated Society of Carpenters and Joiners. At one 
time they had a working agreement, by which the 
members of both associations worked in unity, side by 
side. Now the American Brotherhood are exercising 
a policy of oppression and of aggression. This may 
cause strife, unless more peaceful counsels prevail. It 
shows how brotherhood can be advocated in principle, 
but not applied in practice. 

The aggregate amount of benefits paid by this 
society in the 41 years of its existence is shown by 
the following Table : 





Per Member. 








1 Years. 
£ £8. d. 
Unemployed benefit .. 605,701 a. 277 
Sick benefit .. a 4 531,966 23 17 2 
Superannuation benefit we 148,588 6 18 3 
Loss of tools by fire and theft 50,592 2 6 4 
Funeral benefit oe i 95,824 4 611 
Accident benefit 51,305 26606 
Benevolent grants ie 83,341 z 92 
Grants to other trades 5 25,538 2. 29 
Trade privileges (disputes) .. 220,177 9 17 6 
Agyregate amount 1,763,027 7 & 6 


With all this expenditure in benefits, besides cost 
of management, &c., the total worth of the society’s 
assets in funds and property at the end of 1900 was 
210,379/. 7s. 9d., or an average of 3/. 4s. 84d. per 
member. Of the total balance in hand, the union ie 
invested in permanent securities 80,225/. 6s. 8d. This 
is regarded as a security for the payment of super- 
annuation in old age. 





In the Wolverhampton district increased buying is 
reported of best finished iron as a result of the recent 
reduction in marked bars to 8/. 103. per ton. Common 
iron also has been in better request. This increase of 
business is chiefly confined to home requirements. 
Business on export account has been slow, owing to 
the competition of other iron-producing districts in 





the North of England and elsewhere. There has been 
a brisker demand for black sheets, with the result 
that prices have had an upward tendency. The steel 
industry has been more active, but prices have not 
improved. A larger weight of pig iron has changed 
hands than has been the case recently, and foundry 
iron has been much in request for prompt delivery. The 
last report to the Labour Department reports improve- 
ment in the iron and steel trades in South Staffordshire 
and East Worcestershire, especially with steel smelters. 
But the forges and mills have only been working about 
half time. The wire mills in South Shropshire have 
been fairly well employed. In the se and 
allied rag A employment is reported to good, and 
also with boilermakers, bridge and girder constructors, 
tank makers, and gasholder makers. It is somewhat 
slack with ironmoulders. Employment in the railway 
sheds continues good. The malJeable iron workers at 
Walsall are working full time. Employment in all 
branches is good at Coalbrookdale and Madeley. 
Cycle and motor shops are so full of work that over- 
time is being worked. In the hardware industries 
ee is good in all sections of electrical fittings 
and eight other branches ; moderate in fourteen in- 
dustries ; improved with the anchorsmiths at Cradley 
Heath. The anvil and vice trade has also improved at 
Dudley. At Wednesbury trade is quiet in two 
branches, and moderate in four. Employment is re- 
orted to be slack in seven branches in other outlying 
Jistricte, On the whole the position is encouraging. 





In the Birmingham district the improvement recently 
manifest in the iron trade is maintained. Itisadmitted 
on all hands that the reduction in the price of marked 
bars has given an impetus to trade generally. The 
demand for pig iron continues good. The list houses 
are well supplied with orders for finished iron. A 
considerable activity has developéd in the galvanised 
sheet trade, and prices show an upward tendency. 
The tinplate trade is active, and prices have been well 
maintained. Hoops are in request at advanced rates. 
The steel trade is flat, owing—it is said—to German 
competition. The general state of employment is 
shown in the latest returns of the trade union branches 
in the district. In lodges with an aggregate of 18,312 
members, 581—or 3.2 per cent.—were reported to be 
unemployed from all causes, as compared with 3.8 
per cent. in the month previous. Three branches 
of the Engineers report trade to be good, and 
nine moderate; but two of the latter had not a 
single member on donation benefit. Smiths and 
strikers report employment as good ; toolmakers and 

tternmakers as moderate ; ironfounders as bad. 
At Redditch and West Bromwich trade is good ; at 
Coventry, moderate. In the brass and copper trades 
employment has been from good to fair generally. In 
the other iron, steel, and metal-using industries em- 
ployment is good in seven branches, moderate in eight, 
quiet in three. In the outlying districts employment 
generally is from good to fair. Altogether, the posi- 
tion is encouraging ; the prospects have brightened, 
as compared with what they were a few weeks ago. 





The position of the engineering trades in Lancashire 
has somewhat improved. Some of the improvement is 
attributed to the equipment of new works nearing 
completion, and to the introduction of new and more 
modern plant into some of the older long-established 
workshops. Be that as it may, improvement is mani- 
fest in some departments. Boilermakers are full of 
orders, but some have had to be taken, it is said, at 
low rates. Locomotive and railway carriage builders 
are still exceptionally busy, both on home account and 
for abroad. . In all sections of electrical engineering 
there is still a great pressure of orders, and builders 
of electric overhead travelling cranes report a large 
amount of work giving out. It is, however, only in 
exceptional cases that machine-tool makers are booking 
new orders of sufficient weight to replace contracts run- 
ning out. The textile machine-making branches are in a 
depressed condition, and in general engineering shops 
the position is not regarded as satisfactory. In the iron 
trades there has been very little change either as to 
business or prices, but finished iron makers are well 
engaged on bar orders at the reduced rates. The general 
run of employment has improved in the large districts 
of Manchester and Salford. In branches of trade 
unions with 24,483 members, 935, or 3.8 per cent., were 
reported to be unemployed, as compared with 1105, or 
4.5 per cent., in the previous month. As regards em- 
ployment in the engineering trades, the engineers, 
ironfounders, brassfounders, brassworkers, and wire- 
drawers report it as moderate ; boilermakers as good ; 
machine workers and sheet metal braziers as fair ; 
wheelwrights as bad. Smiths and strikers report em- 
ployment as good in Earlstown, moderate in Man- 
chester and Northwich, bad in Salford and War- 
rington. In the other large centres the reports vary 
from good to fair, or moderate, but bad in the textile 
machine-making branches. 





There seems to be considerable unrest in the indus- 





trial world in the United States, where strikes, and 
threatened strikes, have developed almost into an 
epidemic. It is thought that the recent vast combina. 
tions among capitalists, enabling comparatively few 
wealthy men to exploit and control vast concerns, will 
tend to solidify labour organisations on a large scale 
in order to keep in check the power of capital over 
labour. The labour organisations of the United States 
seem to care little how much or how little capitalists 
exploit each other, or to what extent they are able to 
mulct the public in rates and prices; but they have 
some apgerentiy well-defined policy as to wages, 
It would seem that their idea is—no matter 
what the price of commodities is, so long as 
wages keep up correspondingly. But this attitude 
will scarcely commend itself to the political, econo. 
mical, and social reformer. The iron and steel 
workers are on the eve of arranging the schedule 
of wages for the year, and the chiefs of the Steel 
Trust are disquieted at the demands which it is 
rumoured will be made. It appears that in some 
‘sag disputes recently the men have either won, or 

ave beenconceded so much as to amount to victory, 
The attitude of the workers in the States indicates that 
the big Trusts will not have it all their own way. If 
prices advance, the cost of production will increase 
in some corresponding ratio. But the operators know 
this, that the producers are comparatively few, while 
the consumers are many, so that the latter will bear 
the extra cost, and still leave a good margin of profit. 
In some trades the cost of production per article is 
trifling, many 99 with the purchase price, and alittle 
increase on the latter will be equivalent to a compara- 
tively large advance in the wages paid to the workers, 
The only drawback which the great Trusts have to 
consider is what increase in price will the article bear, 
without ruining the demand. 


The breach between the London and North-Western 
Railway Company and some of their employés does 
not appear to have been healed at the interview re- 
cently between the directors and those dismissed or 
transferred. A man has come forward and declared 
that he was the writer of the article complained of, 
and that the other men knew nothing of his action. 
The feeling of irritation is great, and the whole 
question has been under the consideration of the 
Executive Committee of the Amalgamated Society of 
Railway Servants. The moment is one of peril. 


With the end of the fourth week of the Swansea 
builders and general labourers’ strike, the Building 
Trades’ Federation have decided to cease to support 
those on strike. The several branches of the building 
trades have been affected by the dispute, and they 
think that they ought to have a voice in its settlement 
as well as contribute to the funds. The labourers do 
not appear to see the justice of it. 





The miners of Northumberland have decided to 
support a suggestion for an inquiry, by a Royal Com- 
mission, into the desirability and practicability of an 
Eight Hours’ Day Act in Durham and Northumber- 
land. They hardly need discuss it, for the proposal 
is not likely to be agreed to either by the Government 
or the Miners’ Federation, as it would open up the 
whole subject of eight hours by Act of Parliament. 

The Austrian Reichsrath, after an all-night sitting, 
adopted the Government Bill for 2 nine hours’ day in 
coal-mines, The Socialists tried for eight hours, but 
were beaten by a large majority. 


Some 50,000 men engaged in the engineering trades 
in the United States came out on strike last week for 
the nine hours. In some districts, New York espe- 
cially, some firms have conceded the men’s demands. 
The Pacific Coast and New England States are most 
affected. 





Some 3600 ironworkers at the iron works near 
St. Petersburg struck work last week, stoppin 
the machinery by force. A riot followed, in whic 
many were injured, some fatally. Three Englishmen 
are reported to have been expelled Russia, as ring- 
leaders in the dispute. An eight-hours day, in two 
shifts, has been conceded in fourteen factories, as an 
outcome of the dispute. 





A strike of some 4000 ironworkers employed at the 
iron works of the Austro-Hungarian State Railway 
Company took place at the close of last week for a 
ten-hours day. 





ARGENTINE Ratways.—The increase in the capital of 


the Buenos Ayres Great Southern Railway Company in 
the last three years has been 4,185,925/. The ca py s 
in 


the Buenos Ayres and Pacific has also expande 
same period to the extent of 1,349,406/., while that of the 
Argentine Great Western is larger by 291,308/. The 
increase in the net profit realised during the last three 
years was as follows: Buenos Ayres Great Southern 
303,7492.; Buenos Ayres and Pacific, 73,627/.; an 

Argentine Great Western, 28,5841; 
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THE GEOMETRY OF ENGINE BALANCING.* 


By J. MacraRLang Gray, Member of Council. 


EnaIneE balancing is the ~— of papers in our Trans- 

actions by Messrs. Yarrow, Schlick, Mallock, Sankey, 
Dalby, and myself ; its principles are, therefore, fully ex- 
plained, and on this occasion only drawing-office methods 
of applying these principles will be considered. 

In many engine works the balancing problem has 
already become an established part of the regular work of 
the draughtsman, and is no more thought of than settling 
the lap and lead and angles of the eccentrics for the re- 
quired cut-off used to be, and with this great experience 
methods better than those now to be described may have 
been perfected. In the discussion some of these may be 
brought forward. " Ay 

In comparing the balancing of different engines, it is 
necessary to eliminate the element of mere size, and to 
express the results obtained according to some intelligible 
standard of unification. The mean piston-line recipro- 
cating weight is in this paper represented as 1000. alf 
the distance between the centres of the extreme cylinders 
is taken to be the unit tilting arm. The piston stroke is 
unit travel. For example, if the mean piston-line recipro- 
cating weight is 1540, and the reciprocating weight of a 
slide-valve line is 740, and the travel of the valve is one- 
fourth of the travel of the piston, then 740 + 4 = 185 is 
the actual equivalent reciprocating valve weight, and 
185 + 1.540 = 120 is the unified valve-line reciprocating 
weight to be used in the balancing problem. If the 
centres of the extreme cylinders are 120 in. apart, 60 in. 
the unit tilting arm; and if a slide-valve centre is 75 in. 
from the central plane, 75 + 60 = 1.25 is the arm by 
which the unified weight 120 is to be multiplied for the 
tilting moment in the problem. 





























Engine No. 1.—Figs. 1 to 4, 
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distance A X= X D is entered in the column of cylinder 
arms as unity. Similarly, B X and X C are entered each 
as .515, but these are notalways alike. In the valve arms 
column the distances from X to A 4, B4,C 4, and D 4 are 
entered. The actual weights of the piston line have been 
added together, and the sum divided by 4 was, say, equal 
to 1000 M. The actual weights were then each divided by 
M, and the quotients, or unified weights, 985, 1005, &., 
entered in column 0. In column 1 are written the 
moments of column 0, obtained by multiplying each 
weight by the arm preceding it on the same line. In 
column 2 are entered the unified revolving crank weights 
obtained by dividing the actual equivalent weights, as at 
crank radius, by the same M. Column 3 gives the 
moments of column 2. The other columns give similarly 
the valve arms, the unified valve line reciprocating 
weights in column 4, moments of these in column 5, 
valve gear revolving weights consisting of the sheaves 
and the eccentric straps in column 6, moments of these in 
column 7. Balance weights at A and D are entered in 
column 8, and their moments in column 9. 

Having completed the tabulation, the diagram is drawn 
as in Fig. 4, beginning from the point F. From columns 
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If a tilting moment is in this way calculated to be 670 
for any engine, this will mean that the inertia force of 67 
per cent. of the mean reciprocating piston-line weight 
acting at the extreme cylinder, is the measure of the tilt- 
ing moment. According to this system of unification, the 
comparison numbers will be the same whether the cal- 
culation be made on the metrical system or in tons, 
pounds, feet, and inches. By making the mean weight 
1000 instead of unity, we get rid of the decimal point in 
the comparison numbers. ; , 

Only the unified weights are employed in this paper ; 
the actual weights are suppressed, as I have not been 
authorised to publish the data kindly furnished by makers 
for my own use, and they are unnecessary for the under- 
standing of the methods. ; 

The scheme of lettering adopted is a letter, A, B, C, D, 
&c., for each cylinder with an even number, 0, 2, 4, &c., 
to distinguish the parts for weights, and the same letter 
with the next number, odd, for the tilting moment of that 
weight. Example: For parts in connection with cylinder 
A we have A, the piston line reciprocating weight ; A 1, 
the moment of A; A 2, the crank revolving weights ; 
A 3, the moment of A 2; A 4, the valve line reciproca- 
ting weight: A 5, moment of A 4; A 6, the valve line 
revolving weight ; A 7, momentof A 6; A 8, the balance- 
weight at A, if any; A 9, moment of A 8; 10, 12, other 
balanca weights, if. any; 11, 13, moments of 10, 12; and 
similarly for B, C. D: &c. The signification of these 
numbers ought to be kept in mind. Preparatorily to 
making the balancing diagrams, the actual weights and 
arms are tabulated, and from that, with the slide rule in 
hand, the unified weights and arms are written out in a 
similar Table next column. The column 0 refers to the 
piston line weights ; the 0 is not written after the letter 
unless when its omission would lead to doubt. _ 

The cranks are at right angles, as shown in Fig. 1. The 
cylinders and valves are arranged as in Fig. 2. There is 
an air pump on A reducing the effective weight from 
1005 to 985. The cranks and angles of eccentrics are 
shown in Fig. 3, looking aft. The direction of rotation is 
from left to right. In Fig. 2 the central plane is drawn 
midway between the extreme cylinders A and D, and the 


* Paper read hefore the Institution of Naval Architects. 








0 and 4 the lengths A, A 4, C, C 4, B, B 4, D, D 4, to U, 
the ultimate point, are drawn, each in the direction of 
its centre line for the position chosen to be represented in 
the diagram. As these lines can be drawn in any order of 
sequence, it is well to make a lettered hand sketch first of 
how the lines will fall together. Until the draughtsman 
gets into the way of it he is very apt to draw the eccen- 
tric lines erroneously. Instructions are useless to prevent 
this ; he must think how the eccentric radius leads the 
crank at the o ite side of the shaft with an outside 
slide valve, and, follows it at the same side of the shaft 
with an inside slide valve. By outside and inside is here 
meant a valve to which the steam is supplied outside or 
inside. The examples given can be drawn over again for 
experience and verification. The valves of No. 1 are all 
outside valves, that is, the steam is admitted at the ends 
and the exhaust is to the inside of the valves. It must 
be remembered that the direction in which the lines are 
wn is from the centre of the shaft. Spend time in 
verifying the weights diagram before going on with the 
moments diagram, then the directions have to be the 
same in the moments —— for A and B lines, and 
the opposites forC and D lines. The ahead gear alone is 
taken in column 4, and the centre of the eccentric is 
laced at 45 deg. and .9 of the actual radius ; this allows 
or the weight of astern gear. The lines for all the dia- 
rams start from the point F, and the d m should 
finish at the same point. There are actually four dia- 
grams in the figure, the A 0 or A, the Al, the A2, and 
the A 3 polygons. The A2 polygon, having its sides 
A2, C2, B2, D2, and A6, B6, C6, D6, closes. The 
, UI, U3. The scheme of lettering and the darts on 
the lines make it easy to follow the diagram. Here F U 
may be disregarded, it is so minute. In this example 
Ae starts from U instead of from F to make the figure 
clearer ; as this portion is in itself a closed polygon this 
is allowable. 

The columns 0 and 4 make one polygon, that of the 
reciprocating weights. The columns 2 and 6 make the 
poiygon of revolving weights. The columns1 and 3 make 
the polygon of reciprocating moments, the columns 
3 and7 the polygon of revolving moments. Having com- 


others do not close, and their ultimate points are lettered | - 


FU 1 = 540, a reci ting moment. 

F U 3 = 320, a revolving moment. 

These are cumulative, and together represent a vertical 
reciprocating moment 850, and a horizontal reciprocating 
moment 320. In this case these were reduced by the two 
balance weights in column 8 to a residual disturbance 
equal to one revolving moment 270. Theconstruction for 
this is as follows: Join F U 1, bisect in Y, uce 
U1F, and make FW = YF, Join W U 3 and bisect 
inZ. Mark ZWasAS8and A9, Mark ZU 3asD8 
andU3Zas D9, The balance weights are Z W at A 
and ZU3atD. The weight A 8 is to be placed in the 
direction Z W in relation to the direction of the crank A 
in the diagram. A being on the positive side of the 
central plane, the moment A 9 is in the same direction as 
A8. e equal weight D 8 is to be in the direc- 
tion Z U 3; this is indicated by the arrow before D 8. 
As D is at the negative side of the central plane, its 
moment D 9 is in direction opposite to the weight. The 
moment D 9 is, therefore, in the same direction as A 9, 
and the two compose the moment U 3 W. 

It is instructive to examine this in detail. Green is 
popularly regarded as composed of blue and yellow. If, 
therefore, we to denote rotational motion by green, 
we can distinguish vertical motion by blue, and horizontal 
motion by yellow, and the nature of the forces and 
moments can then be kept before the eye by this analogy. 
Draw the line U 3 Win m, it is the moment of the re- 
volving weights A 8 and D8. But U 3 Wis equivalent 
toU3F+FW. The Me A sea ee oly csi gon, 
and there are left the green F W and the blue 1, or 
a blue and a yellow F W, and, in the opposite direction, 
two F W in blue. A blue cancels an oP ite blue and 
leaves a yellow F W and an equal blue in the oppo- 
site direction. These make up a green residual disturb- 
ing perp whose magnitude is represented by yellow 
F W and blue F Y. This resultant green revolves re- 
versely to the motion of the engine, because the direction 
F W 1s opposite to the direction F Y, and, therefcre, it 
cannot be annulled by a balance-weight moving with the 
engine. The reciprocating moment 540, and the revolv- 
ing moment 320, have been together reduced to a revolv- 
a 270 at arm unity. 

he fundamental assumption on which balancing 
methods are based is, that the motions considered are 
either circular or else rectilineal components of circular 
motion, as the travel of a piston is, when the crank 
has uniform velocity and the crankpin slides in a slot 
connecting-rod. Any number of such motions of different 
magnitudes, having the same period are, in balancing, 
equivalent to one similar motion of the same peri 
circular or else reciprocating, and our problem is to find 
the magnitude and the direction of this resultant at the 
instant for which the diagram is constructed. In Fig. 4 
the resultants are F W_ yellow, and F Y blue. In the 
moving diagram now exhibited, * circles have beendescribed 
upon these arms, and the discs are cut out to expose the 
stationary vertical and horizontal lines, blue and yellow. 
The circles are mounted on an axis, and revolved as the 
engine revolves ; the components of a revolving weight 
represented by these arms are then seen, the horizontal 
yellow intercept, and the vertical blue intercept. As the 
yellow circle refers to a horizontal pgs, meg nd weight 
only, we must take notice of only the yellow line through 
the — circle, and similarly we must take note of onl 
the blue line through the blue circle. On another axis 
there is mounted a single gréen circle of equal diameter 
also with the blue and yellow stationary lines. The 
reciprocating moment-resultants in Fig. 4 are together 
equivalent in magnitude to the moment of one equal 
revolving weight, or the green circle should give the 
same components as these two circles, blue and yellow. 
I have mounted these before you to show you that they are 
of equal magnitude at equal angles, but the yellow in the 
green circle is always oppoeed to the yellow in the yellow 
circle when revolved in the same direction as the engine. 
If, however, we revolve the green circle in the oppc<site 
direction, the components are the same, and in the same 
directions, at equal angles from the vertical, and this 
represents the effect of the addition of the ce- 
weights A 8 and D 8 in Fig. 4. This can be shown in 
another way, writing G, B, Y for green, blue, and yellow, 
and resolving the G, B, and Y resultants into their blue 
and yellow components at angle a and at angle (a + 180 
deg.) and at angle (—a) we get 


{Beem D sane, 
Y at (a + 180 tins | ppt! = — sina, 
tat (—a) gives {= ORS 2h 
But cos (— a) = cos a, therefore 
G at (— a) gives (eos e 


Bata, 
Or the same as {¥ St ( + 180 deg. ). 


Thesecondary or obliquity effect is easily calculated in 
this example. The elements are tabulated as follows by 
inspection of the diagram : 

No. 1.—Obliquity Effect. 


| 


| 
Virtu- 








= a a | Cc. {| D. | Sum.| +4 Hyp.) ally. 

Cos 2.. 985 | 1005 | -1005 | -1005 | —20 5) ey ae 
Sin 2.., 0 o| 0} 0 oO 0 | 
| Al B1/ O1 D1 
Cos}2..| 985 | 618; 618 1005 3096 756 

Sin 2..| 0 9) 0 0; 0| 0 } 756 | 189 


| 


“To be comparable with the numerical primary resul- 





@ following resultants : 


pleted the laying off we have 





* ‘This was shown ab the meeting. 
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tant, these obliquity results must be divided by 4. These | cos 2a = 985. The angle bis = 0, and twice 0 is still 0, | lines cos 2 and sin 2 ie, therefore = 5, which is the maxi- 
forces act relatively for only half the time in each impulse, | and the cosine is, therefore, ogein = 1, and B = 1005; | mum obliquity lifting effect, a negligible quantity, being 
and just asa falling body falls a quarter of the height in | therefore B cos 2 6 = 1005. e angle c = 270 deg., | only the half of 1 per cent. of the piston-line reciprocating 
half the time, so these obliquity eff 





ects have tobe similarly | and twice 270 is 540, or 360 + 180, and the cosine | weight. This 5 would be the radius of the rosette for 
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reduced. The irrational expression cos 2 is a contraction | of 180 deg. is — 1, and C = 1005; therefore C cos | obliquity lifting, if it were drawn as on page 162 of 
for A cos 2 a, &c., and so with the other lines. Here aisthe 2 ¢ = — 1005. The angle d = 90 deg., and twice 90 is | Transactions for last year. Raye y 

angle from the upright vertical to the centre line of crank | 180, and the cosine of 180 deg. is — 1, and D = 1005;| The obliquity tilting effect is in this case very great, 
A. The angle a measures 180 deg., twice that is 360 deg., therefore D ccs 2d = - 1005. The other lines are taken | 76 per cent. of the tilting effect of the mean piston-]ine- 
or 0 deg., and its cosine = 1, and A = 985 ; therefore, A | in the same way. The hypotenuse of the two sides in | reciprocating weight at one of the extreme cylinders. 
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This is, however, again only a see-saw—it is not a lifting 
force. The radius of rosette for this would be 756. 

These unified expressions are not in tons, nor in foot- 
tons. The 756 above means that, expressing the effect of 
the mean piston-line-reciprocating weight in the position 
of one of the extreme cylinders as 1000 at any speed of 
the engine, this obliquity effect would be 756 in intensity. 

No. 2, represented by Figs. 5to 10, page 716, is a large 
long-stroke engine, with its cranks also at 90 deg., but 
not in the same sequence asin No. 1. The reciprocating 
weights are dealt with in Fig. 5, and the revolving weights 
in Fig. 6. Figa. 7 and 8 are enlargements of crowded 
portions of Fig. 6. Fig. 9 shows the arrangement of 
cylinders and valves, and Fig. 10 shows the angles of 
cranks and eccentrics. The unified tabulated weights are 
as follow : 


Engine No, 2.—Figs. 5 to 10. 





Cylin- dis 

Ser M2) etme) a ee Ww 

Arms. | : 
A i. 876, 8761190 1190) 1 29 49.8 64.2 | 46.0 60.0 
B .388 910' 8354/1190 461 -70 74.5 52.1 | 46.0 |81.5 
C  .29 1205] 349/1190 344, .113 104.0 11.7 | 46.0) 4.4 
D z, 1006 | 1006/1190 1190; .69 85.4 69.0 | 46.0 32.5 


| 


This example is interesting, as I am told that the 
arrangement of cranks is similar to that of the Terrible, 
originally ; the Powerful resembling No. 1. In Fig. 5 the 
residual vertical force arising from the reciprocating 
weights is represented by the vector circleon F U = 165. 
The revolving weights in Fig. 6 have a force resultant, 
the vector circle which could be drawn on F U 2 = 135 
omitted for clearness. The maximum of the two com- 
bined is = 65, or 64 per cent. of the effect of the mean 
piston-line reciprocating weight. The longitudinal tilting 
moment, due to reciprocating weights, is represented by 
the vector circle on F U 1 = 2090, and that due to the 
revolving weights in Fig. 6, by the circle on F U3 = 
2500. Combining these gives the vector circle of total 
longitudinal tilting with its diameter = 4660, not shown. 
This represents an enormous disturbance, exceeding the 
effect of placing the cylinders two and two in the extreme 
positions, each pair on one crank, and the two cranks at 
180 deg., which would give a resultant circle only 4000 in 
unified measure. It is well that this is only a see-saw 
result ; were it a lifting resultant, it would be intolerable. 
There are no balance weights in this example. 

The weights that would be necessary to make a balance 
can be ascertained by drawing, in Fig. 6, the line U 2 U 3, 
bisect in Q, and draw Q F. Mark U2Q as D8, and 
QFasA8andA9. The gap U 2 F is now made up b: 
the weights U 2 Q and Q F ; andthe moments gap U 3 
is made up by U 3 Q, the moment of D 8, and Q F, 
which is A 9, the moment of A8. Observe that D 9 is 
the same length as D, because D is at unit distance, and 
it is oppositely directed, because D is on the aft side, or 
negative side, of the central plane. The moment A 9 is 
coincident with the weight A 8, and in the same direction, 
because A is on the forward, or positive, side of the 
negative plane. The directions are throughout indicated 
by darts on the lines, and the lettering is intended to be 
exp in the vector sense, U3 Q being the opposite 
of Q U3. The A8 and D8 here represented are, of course, 
quite cn 5 omg as balance weights ; A 8 would in this 
instance be 18 tons in weight, and D 8 would be 164 tons. 
The obliquity effect is, however, in this example prac- 
tically nil. 

No. 2.—Obliquity Effect. 











| " 
a ie Maia «8 D. |sum.|+ 4. Hyp. _ 
Cos 2.. 876 |- 910 — 1205 ~ 4006 |- 233) 58 ‘ 
Sin 2.. 0 0 0 0 0 o} 58 14 
A1.|B1.| Cl. | D1 | 
Cos! 2.. 876 |— 354 349 |~1006 /— 135) 34) g,/ x 
Sin! 2.. 0 0 0 | 0 «Os 


0) 








To convert unified expressions for resultant forces, or 
resultant moments, to common measure, say, tons and 
foot-tons, or kilogrammes and kilogrammetres, or any 
other standard, multiply by 


N?R W for forces, 
91,200 g ; 
or by a 
N? RW LE gop moments. 
91,200 g 
Here 


N = revolutions per minute. 


R = length of crank. 
= mean piston-line-reciprocating weight. 
L = half the distance between the centres of the 


extreme cylinders, 
g = gravitation accelerity. 

These may be in any units. When lengths are in feet 
and g is 32.2, the denominator is 2,937,000. 

In the example No. 2 this reduces to : 

Divide by 42 for forces in tons. 
» _. 2.7 for moments in foot-tons. 

The combined resultant lifting force 65 amounts, there- 
fore, to only 1.5 tons, and the combined vertical longi- 
tudinal tilting 4660, divided by 2.7 gives 1726 foot-tons. 

The latter is equivalent to a pair of equal forces, each 
55 tons, acting vertically in opposite directions, harmonic- 
ally, at the extreme cylinders, stroke for stroke with the 
engine. These features were known to the makers when 
they ——s the data tome. ‘hey have since sent me 


rticulars for a more modern engine which is completely 
anced. I do not give it in this paper. 


No. 3.—Unified Data.—Figs. 11 to 15. 





j | | 
| Valve | 





Cylinder | ; 
Arms. 0 1 2 3 Arms. ay 5 6 7 
——— ee | —# + —— —_— —_— 
A i. | 890 890; 560) 560, 1.482 100 143 74 | 106 
B -5655 =| 1032 | 573) 845) 470' = .23 04, 22; 74) 17 
Cc 477 1190 567; 855| 407, .06 114 7,74) 5 
D 100 143 74 | 106 


1, ; 890 se 640) 640, 1.432 


ee 





This is an aie approximately on the Schlick plan, 
but the particulars as supplied to me do not combine 
exactly. It is instructive to observe how slight variations 
of weights and angles affect the resultants, therefore, the 
diagram has been made first with the data received, and 
another diagram will be shown with the data probably as 
designed. There is an air pump at the fore end, its 
unified reciprocating weight 66 and moment 110. The 
valves are outside, inside, outside, outside. 

The maximum resultants, in unified measure, are as 


follow : 
FU = 160, reciprocating weight. 
FU2 = 80, revolving weight. 
Combined = 170, vertical force. 
FU1 = 100, reci ting moment. 
FU3 = 150, revolving moment. 


Combined = 150, vertical moment. 
FU 2 = 80, horizontal force. 
FU3 = horizontal moment, 


The combined resultants are not drawn, they are ob- 


NEs | 
Anns 


& 











gonal from F = 170. 


No. 4.—Figs. 16 and 17. Modified Data. 





Cylinder Arms. 





a 0 1 
| a 

A %, 70 | 870 

B ‘652 1032 | 570 

C .478 1150 | 550 

D a: 890 890 
The other particulars are the same as in No. 3. The 


initial point F is moved to the left from the former posi- 
tion marked by a cross, A is diminished by 20 and C by 
40. The centres of cylinders B and C are shifted—in 
-003 and .001 respectively. The resultants are now nil 
for the reciprocating weights. The revolving weights 
— a vertical force 115, and an equal horizontal 
orce ; and a vertical moment 165, with an equal hori- 
zontal moment. The vertical force has been reduced 55, 
and the horizontal force increased 35. The gross result is : 


No. 3. No. 4, 
F U 2 = Vertical force ... 170 115 
F U 3 = Vertical moment 150 165 
F U 2 = Horizontal force es 80 115 
F U 3 = Horizontal moment ... 150 165 


This comparison shows that the total results are about 
equivalent. No. 4, however, admits of an easier applica- 
tion of balance weights to complete the primary balancing, 
were that considered to be requisite. The weights might 





be either as in Fig. 17 or as in Fig. 17a. In Fig. 17 there 
is U2 Y =10at D, producing a moment U 3 Z; these 
areD8and D9. The position is D, because the direc- 


“i 13755 


| tion of U 2 Z is opposite to the direction of U3Z. The 
darts are not shown, but the direction is indicated by the 
sequence of the other lines. There are also two more 
weights, one forward and the other aft, the forward one 


the heavier ; the difference = Y F = 115, placed so that 
| their combined moment is U 3 F =165. The polygons 
|are closed by these, U 3 F by U 3 Z and Z F, and the 
gap U2 Fby U2 Vand YF. : 

| Amore direct way of closing the gaps is that shown in 
| Fig. 17a. Join U23, bisect in Q, and joinQF. The 
| line U 2 Q represents D 8, a weight = 31 at D, and U3Q 
is D 9 the moment of The line Q F is A 8 and 
A 9, a weight = 138 at A, and its moment the same in 
length and in direction. Observe that the weight U 2Q 
| is at D, because U 3 Q has opposite direction and is of 
the same length. Also Q F is a weight at A, because its 
moment, also Q F, has the same direction as the line 
representing its weight. In 17a the weight U 2 Q is not 
restricted to the age sory D._ The point Q may be any- 
where in U 2, U 3; but the distance of this weight from 
the central plane must always be QU 3 + U2Q. 

The obliquity effect for inclined piston lines as A and C 
(Fig. 16) is conveniently found thus: Draw a line at the 
reverse angle from either end of the piston line, using a 
jointed sector and a tee-square ; then, shifting the equare 
to the other edge of the drawing board, apply the sector 
again to complete the right-angled triangle upon the 
piston line as hypotenuse. Mark only the right angle 
j corner, as at C. he length along the reversed—angle 

line is C cos 2c, the other side is C sin 2c. A 45 deg. set: 









Fig.22. 














v3 7s 
f 4 
(serz 0) “ -_ a P 
Low HIGH MEAN Low 
tained by completing the parallelogram on the com- | square seated to the piston line shows in which octant it 
ponents, say, on F U and F U 2, and measuring the dia- | lies, and the signs are as marked on the semicircle here 


drawn. 

If linesas in Fig. 17) are drawn upon a 45 deg. celluloid 
set-square, it will be found very convenient in working 
the problem of obliquity effect. The set-square must be 
turned the right side up for the direction of rotation. In 
the first octant on the left the sine and the cosine are 
both negative. In second octant the sine is alone nega- 
tive. In the third octant both are positive. In the 
fourth octant the cosine alone is negative. There are 
other guides to the proper signs, but this is the safest and 
simplest known to me. The signs are read irrespectively 
of the directions of the dart upon the line. The centre of 
this semicircle is pl upon the line with the _ 
tenuse of the set-square horizontal. Tabulating these 
from Fig. 17 we get: 

No. 4.—Obliquity Effect. 














| Virtu- 
~ ja |B. | ©. | D. Sum. +4 Hyp. Vint 
Cos2 ..| 560 | 1032 | -977 | -890 |-275 | — 69) | 47 
Sin 2..|-660| 0] 618 | 0 |— 42; —10 
Al} Bi i O01 |] Bi | 
Cos! 2..} 560| 570} 466 | 890 | 2486 621} 675 169 
Sinl2..|-660} 0|-295 | 0 — 955 —239/°° 





The obliquity resultant for vertical force is very small, 
= 70; but the obliquity tilting is great, 675. _ 

he effect of the slide valve gear in the balancing result 
has not been specially dealt with in any of the papers we 
have had on balancing. Professor Dunkerley made some 
remarks on this in the discussion on Herr Otto Schlick’s 
paper last year. I have, therefore, made some dia 





grams to show the effect of the valve gear, especially 
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the influence of the slide valves, as they are outside valves 
or inside valves. % 
In the three examples next given, the centres and the 
valve gear weights are as in No. 1. The reciprocating 
weights alone are represented, as these are the important 
weights nob easily admitting of ameliorating balancing 
by the addition of revolving weights. The object of the 
diagrams is to determine what are the proportions of the 
piston-line-reciprocating weights that will give closed 
polygons, and the centres and inclinations of the cranks. 
In balancing a four-crank engine according to the 
Schlick system, it is a characteristic feature of the con- 
struction that the moving elements of the two inner 
cylinders must ba heavier than those of the outer cylin- 
ders. This difference is so great that it is impracticable 
on this system to have the forgings and brasses for the 
four cylinders duplicates. The rule he gives for dealing 
with the valve gear is to make the distances between the 
valve-rodz, the weight of the moving parts of the valve 
gear, the radii and angles of the eccentrics to have the 
same relation to one another as the moving elements of 
the cylinders and cranks. This insures that the same dis- 
rity of weights will be maintained throughout the com- 
ined system of valve ee and piston-line weights, which 
is the characteristic of the system of piston-line weights 
by themselves. : : 
This mode of dealing with the valve gear precludes 
altogether the application of any modifying influence latent 
in the valve gear. In some classes of steamships it is 
desirable to limit a ae of weights to such differ- 
ences as can conveniently be made by adding to the 
weights of piston castings, so that the spare gear carried 
will be identical for all the cylinders. To exhibit the 
influence of the valve gear weights, the examples 5, 6, and 
7 are given, with the same centres and the same valve 
gear weights as in No. 1, which represents an actual 
engine of the class referred to. The piston-line weights 
are here tabulated, along with those of No. 4. The type 
of valve for each cylinder is given in the heading of each 
eslump. 











No. 4. No. 5. No. 6. No. 7. 
raat ABCD ABCD ABCD ABCD 
O100 0000 IIIlI OI1O 
A 870 852 920 979 
B 1032 1091 1136 | 1923 
Cc 1150 1091 | 1136 | 1023 
D 890 966 808 | 975 





These are given in unified measure: the mean piston 
line reciprocating weight is 1000 in each column. It 
‘is remarkable how the disparity is reduced when the inner 
cylinders have inside valves and the outer cylinders have 
outside valves. In No. 7 the two outer cylinders have 
the piston-line weights only 44 lb. and 48 Ib. less than 
those of the inner cylinders, or less than 5 per cent. of 
difference. 

Examples No. 8 and No. 9, shown in Fig. 21 and 





Fig. 22, carry this principle still further. As the centres 
and weights are somewhat different from those in the 
— examples, the complete Tables of elements are 

given. These are drawn as for rotation right to lef. 

No. 1.—Unified Data.—Fig. 21. 

: | | | 

Cylinder ¢ | Valve | 
Arms. 0 1 | 3 | Arms. | #| 5 | ? 
a | 2 265 | 965 840| 840, 1.4 | 130182 | 76 | 105 
B .55 970 | 531 840) 462} .22 90|19.8| 75 | 16 
Cc 445 1098 | 487 840] 374, .044 | 110 4.4 75 | 3.3 
yp] 2% 967 | 967 840) 840 1.4 | 130182 75 | 105 

| | | 








The valves are O, I, I, O in No 8. The high-pressure 
cylinder would be B, the intermediate C, and the two 
low-pressures would be A and D. 

In No. 9 by reducing the angle between the inner 
cranks, the inequality of weights has entirely dis- 
appeared, the valves being outside, inside, inside, outside. 

No. 9.—Unified Data,—Figs. 22 and 23. 


| ies; 


Cylinder | Valve 5 | 











abe 
Arms, | ” 1 eT 3 Arms.| *| 5 wal Fs 
A 1. | 1€00 1000 840| 840, 1.375 140, 192! 80 | 110 
B 5 | 1000 500 840] 420, .14 = 100! 141 80| 11 
0 5 | 1000 600 840| 420/125 120) 15 80 12 
D 1. | 1000 1000| 840) 840 1.375 140, 192 80 110 
No. 9.—Obliquity Effect 
a 7 B bt eee tae: _ Virtu- 
| Cc I pee he 4 Hyp ally. 
Cos 2..) 965 | 10001 —s9s| —174 | 996 | os fea | faa 
Sin 2"), 2590/9 30 | as | 1694 iss oo) 
cars, 41, BI oc. | pi | 
Soe 4] 0) | 7 208) y 
int 2.” 959| 0 | S05 965 |-951 238 578 | 148 
| 


238 


_ The effect of obliquity has, however, greatly increased 

in the vertical force. If Herr Otto Schlick’s views are 

correct on the effect of secondary forces and secondary 

couples, the neutralisation of these obliquity effects ‘is 

not of very great importance.” 

me intended to have gone over more ground when I gave 
€ title to this paper, but I became otherwise engaged. 
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AGRICULTURAL APPLIANCES, 
J. Gordon, Castle Douglas, N.B. Drills. [4 Figs.) 


24, 
January 1, 1901.—In turnip drills Feng to this invention, and 
with the object of preventing weed from collecting on the coulter, 
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and in order to allow of its ready removal should it so collect, the 
coulter frame is fixed over the top of the roller, the said frame 
having a curved arm projecting from the centre of it, to which 
the coulter blades are attached. (Accepted April 3, 1901.) 


8283. J. Roots, East Dereham, Norfolk. Culti- 
vators. [3 Figs.) May 4, 1900.—In the mounting of the 
tines upon the frame and in applying pressure to the tines and 
regulating the depth at which they work, according to this in- 
vention there is provided a frame mounted preferably upon three 
wheels, and having the two rear wheels carried upon a through 
axle upon which is mounted an oscillating frame at the rear of 








which is a bar upon which the cultivator teeth are fixed. At the 
front of the oscillating frame is an arm upon which a screw that 
works through a nut on the frame of the cultivator bears, and the 
lower end of this screw is connected with the before-mentioned 
arm, and serves for regulating the position of the oscillating frame 
and consequently the depth at which the tines work. (Accepted 
April 10, 1901.) 


ELECTRICAL APPARATUS. 


393. P. A. Ne London. (The National Electrolytic 
Company, Niagara’ Fails, N.Y., U.S.A.) Production of 
Chlorates. (3 Figs.) January 7, 1901.—In making chlorates 
from chlorides electrolytically, or in allied. processes, and to 
increase production efficiency in relation to current expenditure, 
the solution is caused to flow continuously through the electro- 
lysing vats, the chlorate being removed when it reaches a propor- 
tion of about 8 per cent. of the total salt in solution. The bath, 












































it is stated, can be heated sufficiently by the electrolysing current, 
its temperature being controlled by varying the rate of flow of 
the electrolyte. It is stated that, owing to the proportion of 
chlorate in solution being kept low, it is unnecessary to use a 
porous diaphragm. Platinum anodes are used upon common metal 
conducting supports ; an insulating liquid-proof wall extending 
from the kathode to the anode edge in order to prevent access of 
electrolyte to the conducting anode support or its connections. 
Contributory devices are described. (Accepted April 3, 1901.) 


Rectifying Alternating Currents, (2 Figs.) August 25, 
1900.—It is stated that the slower the BR of the current 
by which an alternating synchronous motor is actuated, the 
greater is the tendency of the motor to periodically run 
more or less out of phase (though remaining in step) with the 



































(45,063) 


actuating current. In order that rectifiers may be driven more 
truly in phase as well as at the correct the motors driving 
them are worked by alternating currents of high frequency. The 
inventors — to use an auxiliary generator to produce such 
currents of higher frequency and to couple its rotor mechanical] 
to that of the dynamo prod 
(Accepted April 3, 1901.) 


10,029. M. W. Storer, Edgewood, Pa., U.S.A. 
Current Distribution. (2 Figs.) May 31, 1900. (Conven- 
tion date, November 1, 1899.)—In order to provide means for 
automatically maintaining a constant electromotive force in a 
branch circuit receiving its energy from a main circuit the elec- 
tromotive force of which is variable, or for increasing or decreas- 
ing the voltage of the branch circuit so as to make it higher or 
lower than that of the main circuit, according to this invention 
there are provided three dynamo electric machines, the armajures 
of which are mechanically coupled together. One of the machines 
is proportioned so that its field magnet is saturated under all 
conditions of normal operation, and this machine is connected 


ucing the currents to be rectified. 
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across the mains. The second machine is arranged so that the 
iron of its field magnet shall always be worked at a point well 
below saturation, and one of its terminals is joined to one of the 
mains, the other terminal being joined to one end of the field 
magnet winding of the third machine, the armature of this latter 
machine being included in the branch circuit. There are three 
claims, the first of which is broadly for: ‘‘ The method of main- 
taining a constant electromotive force in a circuit supplied with 
energy from asource of variable electromotive force, which con- 
sists in impressing directly upon the said circuit a variable elec- 
tromotive force that is substantially equal to the difference be- 
tween the electromotive force desired and that supplied to the 
circuit by the main generator.” (Accepted April 3, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6563. P. Naef, New York City, U.S.A. Recoverin 
Volalite Condensible Constituents of Fu 


eC. 
(2 Figs.) April 7, 1900. (Convention date, September 11, 1899.)— 


10029 7 





This invention, which the inventor proposes to apply to locomotive 











the rate of 44 per cent. per annum, 





15,169. The British Thomson-Houston 
Limited, » Swamp 


London. (E. Th ott, Mass , U.S.A.) 


boiler and other furnaces, appears to 
some of the more valuable products of 


have for object to recover 
coal distillation commonly 
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by-products of coal-gas manufacture, as well as to make the 
furnaces smokeless in working. The coal is coked on an attach- 
ment to the furnace, from whence the coke is to the 
firebars. Gas is drawn away and through condensin 
apparatus for the extraction of the constituents which it is 
desired to retain. The particular arrangements which would 
be 'y for adapting the invention for use on locomotives are 
not described or illustrated. The first claim is broadly for ‘‘ the 
hereinbefore described method, which consists in subjecting 
bituminous fuel to distillation, and afterwards burning the same, 
and treating the gas derived from the distillation for the recovery 
of by-products.” (Accepted April 10, 1901.) 


8055. J. F. Simmance, London. Lamplighter’s 
Torch, (2 Figs.) May 1, 1900.—This invention claims broadly 
the use in a lamplighter’s torch of a jet of airgas ‘‘ formed by 
the carburation of air with a volatile hydrocarbon.” In the 


Fig./. Fig. 2. 
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preferred arrangement, which is adapted for lighting incan- 
descence gas burners in street lanterns, a jet of air is equirted 
from a rubber ball through a carburator and when carburated 
across the torchlight so that it issues as a stream of flame at right 
angles to the torch-rod. (Accepted April 3, 1901.) 


GUNS AND EXPLOSIVES. 


20,524. J.A., F. E.,and M. E. Normand, Le Havre, 
France. Gun Mountings. [4 Fiys.] November 14, 1900.— 
In the pointing arrangements of guns shoulder-pointed without 
the intervention of screw and tooth-wheeled gearing, according to 
this invention a lever is provided having a guiding handle and 
independent of the shoulder-piece which remains fixed to the 
gun or gun mounting, the position of the fulcrum of the lever 


and the connection between the lever and the gun being such 
that the path described by the handle is greater than if the handle 
were a fixed part of the gun or its ting, this arrang t 
reducing the effort required when altering (and therefore conduc- 
ing towards accuracy in) the elevation of the gun, and permitting 
the gunner while performing this operation to keep his eye in the 
line of _— without having to alter his bearing on the shoulder- 
piece. (Accepted April 3, 1901.) 


9051, W. H. Wright, Buffalo, N.Y., U.S.A., W. Roths- 
child, London, and G. D. Smith, London. Gun Car- 











riage Brakes. [3 Figs.) May 16, 1900.—Brake blocks, 
according to this invention, bear on the wheel tyre only at their 





two ends, and are ser peng held by a rod so that two such 
blocks bear on the wheel at opposite sides of the axle. The brake 
is stated to be of special value for gun carriages. (Accepted 
April 8, 1901.) 

2993. F. Cavill, Sydney, N.S.W. Rifle Back Sight. 
(4 Figs.] March 7, 1901.—In this sight the top bar (which may 
have its saddle slidably adjustable for wind allowance) is used 
for all ranges, being carried by a parallel motion, so that it is 
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suitably situated whatever may be the angle of the leaf. The 
usual slide is retained for match shooting, and to allow of setting 
the position of the leaf for short ranges by sliding it on an 
inclined ridge or-ridges, a3 is the case with sights as at present 
constructed. (Accepted April 10, 1901.) 


HYDRAULIC MACHINERY. 


10,266. J. Shanks and R. Burnside, Renfrew, 
N.B. Water Taps and Valves. (3 Figs.) June 5, 1900.— 
A non-concussive self-closing tap or valve, in which the self-closing 
mechanism can be regulated so as to suit the pressure at which 





water is supplied, according to this invention comprises a piston 
part working in a cylindrical chamber closed by a cover at its 
upper end, which end communicates by a valve-controlled 
passage with the inlet end of the tap or valve box. (Accepted 
Apri 3, 1901. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8726. R. Ziese, St. Petersburg, Russia. Water- 
Tube Boilers. (6 Figs.) May 11, 1900.—Each of these boilers 
has three top drums, but varying numbers of bottom drums may 
be employed. When there are three bottom drums, each of the 
lateral top drums is arranged above and between a lateral and the 
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central bottom drums, and the central top drum is arranged above 
the central bottom drum, and there are five series of tubes of 
which one series connects each lateral bottom drum with the 
corresponding lateral — drum and three series connect the 
bottom central drum with the three top drums. (Accepted April 


8, 1901.) 
8571. A.F. Yarrow,London. Tu 
May 9, 1900.—This invention comprises a method of 
tubes for leakage (limited in the claim relating thereto to boiler 


g 





Limited, Rugby. Vertical Steam Engin 
May 22, 1900.—According to this invention, in the construction 
of vertical engines a hollow standard (or standards) is provided 


which has ‘‘ 0; ing 
being cylindrical,” and ‘“‘end or intermediate pieces having 
ye A fit into the lower part of the openings and carr) 


be Testing. res) re 


tubes) and some means whereby the method may be made use of 
for testing tubes (in general) for ir. The method consists 
in each tube, charging it with fluid, and observing 
whether the level or of the fluid becomes lowered. The 
simplest way of g out the inventicn is to stop the tube at 
the bottom, fill it with water, and observe the level of the water 











to see if there is any sinking. Various means contributory to 
utilising the method in the testing of tubes aredescribed. There 
are four claims, the first being as follows: ‘‘ The herein-described 
method of testing boiler tubes for leakage by closing each tube, 
charging it with fluid and observing whether the level or pressure 
of the fluid becomes lowered.” (Accepted April 10, 1901.) 


9639. A. B. C. Danks, Netherton, Worcester. Steam 


Boilers. (6 Figs). May 25, 1900.—In steam boilers having 
internal flues of the Lancashire or Cornish type, the flues are 


Fig 1.  ) a 
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I united to the end plates by means of channeled rings, with the 
object of giving sufficient elasticity to the junction to allow 

| of normal expan: 
(Accepted April 10, 1901.) 


sion movements between the flue and the shell. 


9460. J. H. Street, and Willans and Robinson, 
8 es. [5 Figs. 


gs at each end, the lower of the opening 


e crankshaft. (Accepted April 3, 1901. 
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YARROW'S 


STRAIGHT TUBES. —The distinctive 
feature of this boiler is its extreme simplicity, and 
after lengthened experience in practical working, 
it has been found to be thoroughly reliable. 
The advantage of straight tubes is evident. Thev 
can be cleaned and examined internally and ex- 
ternally with facility, which is essen’ in every 
boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure 
necessary is exceptionally low. As evidence of 
this fact, on the official trial of the Torpedo 
Boab Destroyer ‘‘Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was 
obtained, during three hours, carrying a load of 
30 tons, the mean air-pressure being 1% in. On 
the official trial of the Japanese Destroyer ‘‘ Niji” 
a speed of 31 knots was obtained, during three 
hours, carrying a load of 35 tons, the mean air- 
pressure being % of an inch. 


RETUBING.—Complete retubing of any boiler 
can be readily carried out without shifting its 
position, and any defective tube can be removed 
and replaced. 


ARRANGEMENT OF FORCED DRAFT. 
—The air on its way to the fire passes through 
non-return hinged doors at the sides and then com- 
pletely round the boiler casing, thereby m4 
the compartment and coal bunkers cool. is 
arrangement offers greater safety as compared 
with hinged dampers placed below the fire bars, 
where they are liable to get distorted through 
heat, or rendered inoperative by cinders pre- 
venting their closing. 


SPARE TUBES.—The tubes being straight 
throughout, the number of spare ones can be 
tly reduced, as compared with what is required 

lor boilers having tubes bent in various forms. 
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TUBE BOILERS. 


OUTSIDE DOWN PIPES. — As outside 
down pipes are considered ee by some 
engineers, Messrs. Yarrow & Co., Ltd., are pre- 
pared to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be 
suitable for lengthened service at must be 
capable, in case of need, of being worked with salt 
water, whieh may at any time be unavoidable 
through a leaky condenser. Experience has proved 
that the Yarrow boiler conforms to this require- 
ment. Scale collecting on the heating surfaces by 
the occasional use of sea water, can be more readily 
removed in this type of boiler than in water-tube 
boilers having curved tubes, 


ECONOMY OF FUEL.— Exhaustive ex- 
periments and long trials under working conditions 
prove beyond doubt that this boiler is second to 
none in economy of fuel. 





Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Ltd., 
are prepared to give facility ta Engi- 
neers in every part of the world to 
construct Boilers of this type. 


Conclusive evidence of the success & advantages 
of these Boilers will be given on application to 


Messrs. YARROW & CO. Ltd. Poplar, LONDON, 


TO WHOM APPLY FOR 


LICENSH TO CONSTRUCT. 
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DAY, SUMMERS & 


CO., 


——— ENGINEERS, BOILERMAKERS, SHIP AND YACHT BUILDERS, —— 
NORTHAM TRONWORKS, SOUTHAMPTON. 





Contractors to the 
Admiralty, 
War Office, 
Russian Government, 
Spanish Government, 
Egyptian Government, | 
Argentine Government. 


1600 TON HAULING-UP SLIP MACHINERY, 











Several Sets of this 
Machinery are now 
at work in various 


parts of the World. 





Designed and Constructed by Day, Summers & Co. on their Patent Non-Fleeting Wire Rope System, which enables a vessel to be hauled up in 30 minutes, 


D., 8. & Co. are also the original Inventors and Patentees of 


STEAM TRIPOD TRAVERSING SHEERS (Land and Floating). a 


Over 80 Sets of these Sheers have been made by D., S. & Co. to lift weights up to 180 Tons. 
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Stone Breakers & Ore Crushers, 


THEH “BLAEKEH-MARSDIN” IS THE BIST. 


——— TWE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, FRENOB, 4#D SPANISH. 4417 








HIGHEST AWARD FOR VENTILATION. 
Paris Exhibition, 1900: 2 Gold Medals and 1 Silver Medal. 


THE “BOYLE” SYSTEM 


VENTILATION FOR SHIPS. 


ROBERT BOYLE & SON, Ltd, Ventilating Engineers, 
64, Houzorn Viapvcr, 110, Boruws.. StTRezt, 
LONDON. GLASGOW. 4480 
Catalogues and full particulars on application. 


“Alr 





No. 10. 





Pump” Ventilator (Up-cast). 
cast Ventilator. No 12. 


Boyle’s Latest Patent 
Boyle’s Latest Patent Down- 





Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


ACENT WANTED, 2c r iltration 


a Steam-users. Address :— 


VuLiTE SynpicATE, LTp., sis a of the largest quantities of 





40, Wilson Street, Finsbury, London, E.C. muddy River and Canal 
ne JOHN FLETCHER & SONS, Water by the aid of the 


cele cc caret eee TORRENT FILTER, 
MACHINE-MADE AT A NOMINAL COST. 


ABLISHED, way TELEGRAMS 
= of MANCHESTER WHEEL CASTINGS as 
6. 3” pen ltl REFERENCES TO A LARGE NUMBER OF THE MOST SUCCESSFUL 


FINISHED MORTICE WHEELS A SPECIALITY. INSTALLATIONS. 
FAGLE FOUNDRY, wien 'tipe Fale ond tht nt Beg Paley Gt Wheel, Fiz 
dimensions, can be su 


SALFORD. cummmetneeierne | PUL SOMETER ENGINEERING C0., Lid. 


~, MANCHESTER. DmnsrOn, okmsTae mOOHORE iy rRODOUtiOn . F] 4497 
~ RE SUPPLIED TO THE ADIIRALTY. NINE ELMS IRON WORKS, LONDON, 8.W. 


EAGLE FOUNDRY, satrorp, MANCHESTER 
DAVEY, PAXMAN & Co., LTD., omen - & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one of on D. P. & Co. are Makers of High-class Cornish, 
the best steam generators before the Public, - ee Lancashire, “Essex,” Vertical, Locomotive, 
and it is being adopted very largely for e ae ““Economic,” Safety, Water-Tube, Marine, 

® etal and other Boilers. 





























OMNTRAL 


ELECTRIC LIGHTING STATIONS e | = ge Boilers made up to 200 Ib. working pressure. 


MILLS & FACTORIES, &c., iS je ALL RIVET HOLES DRILLED. 
WiTH GREAT sUCCEssS. 


Od 6901 
CATALOGUES, PRICE LISTS, ESTIMATES, &¢., POST FREE. 





TELEGRAPHIC ADDRESS :—“PAXMAN, COLCHESTER.” PANMAN' PATENT. EOONOWIC” | BOILER, London Office: 78, Queen Victoria St., E.6. 


~ PURIFICATION OF WATER. 


PATENT GRAVITY FILTERS, Simple and Compound. 
PATENT PRESSURE FILTERS. 
PATENT FEED-WATER FILTERS for Extracting Oil. 


MATHER & PLATT, L®» Enaineers, 


SALFORD IRONWORES, MANCHESTER. 


One of our Specialities is Fitted by Hadfield’s Fast Method. 


HADFIELD’S a ( ‘“HECLON” 
MANGANESE STEEL) QDA/ELD S| vic DRILL STEEL 


Sole Makers under the Hadfield System and Patents p4 
COMBINES SHEFFIELD — The Best in the Market. — 
€ 


EXTREME HARDNESS win GREAT TOUGHNESS sis AND OTHER 
Specially wecssencesred ie London Office: 60 a 51, Lime Street, E.C. SPECIAL TOOL STEELS 
GRINDING AND CRUSHING MACHINERY, ) «Hadield, shefi.” “Requisition, London.” \ OF ALL KINDS. 


- STEEL CASTINGS & FORGINGS. 
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DIE FORGING.—No. III. 
By JoserH Horner. 

TueRE is more than one way of doing almost any 
job of stamping. In this article, therefore, we 
propose to consider examples of work involving 
other ways of bossing than that already described. 

In previous examples we saw webs drawn down 
from bars having the original cross-section of the 
bosses, and the bosses shaped roughly by removing 
the angles with a hot sett from the original square 
lump. This is the fashion of doing work on the 
anvil, and which is thus transferred to the hammer. 
But this labour in detail should be saved in a shop 
where much stamping is done by employing a tool 
which will impart a circular shape at once, instead 





a semi-circumference at once, the resistance would 


be too great to permit of the employment of the 
sledge on the anvil, but it is practically as easily 
operated under a power hammer as a common hot 
sett would be. A few blows, about half a dozen, 
would suffice to cut down to the depth of 2 in. 
or more, depending on the size of the boss, and the 
force of the blows. The appearance of the bar 
at this stage is as shown in Fig. 38, the metal 
being partly fullered and thrown up behind ina 
ridge. The other, or outer, half of the boss is cut 
with the same tool ; the work being turned round, 
or with a left-hand tool, depending on which is 
most convenient. In the case of bosses which have 
large radii at their bases a sharp gouge sett like 
that shown is not so suitable as one having some 


in dies, Each end of the lever in Figs. 35 and 36 
may be finished separately in different dies, or if 
the total length does not exceed 6 in. or 7 in., both 
ends, with the intermediate web, can be finished in 
a single die. 

For shallow bosses, tools like Fig. 34 are used. 
The section is semicircular. There is no cutting 
action here, but fullering only, which renders the 
method unsuitable for deep work, though very 
proper for bosses the depth of which does not 
exceed the diameter of the cross-section of the bar 
from which the tool is made. Such shallow bosses 
form a very large proportion. Forgings are also 
better for such treatment, since a moulding and 
displacement of the fibre accords with that flow of 
the metal which is the most favourable to strength, 
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of a number of facets, each involving a distinct and 
Separate operation. These tools and their action 
are seen in succeeding figures. It will be noticed 
that there are two types of bossing tools; those, 
Fig. 33, suitable for deep bosses, and those, 
Fig. 34, for shallow ones. The first cuts, the 
second fullers only. Both are made right and left 
handed, and the fullering type is also made as a 
complete ring for special sizes of work. Each can 
@ made in various stock sizes, and the nearest toa 
given size required is selected. And if a job occurs 
in sufficient numbers, tools are made of the exact 
dimensions desirable for that. 

Taking now the single-bossed lever in Figs. 35, 








'tion over A is being constantly changed, moving 
from the boss outwards, and so drawing down the 
36, a tool like Fig. 33 will be used for roughing out | bar rapidly to a trifle over the thickness of the 
the boss, in the manner shown in Fig. 37, where|web. The slight ridges-left from the tool in 
A is the rough bar laid on the anvil B, of the| Fig. 39 are then obliterated by the tup of the 

mer, the gouge sett C being held in position| hammer. The edges of the lever are drawn down 
for the delivery of the blows. As this cuts round |at the same heat, after which the finish is imparted 


oo a _ 


convexity at the edge, so that its action shall be | 
that of fullering instead of cutting. But in any 
case a cutting tool must be used for dressing off the 
outer end of the boss. 

The web is now drawn down under the hammer. 
But instead of using the tup direct, a tool like 
Fig. 39 may be often employed with advantage 
instead. It isa piece of steel rod of about 14 in. 
in diameter at the enlarged portion, reduced thence 
to form a handle a couple of feet or more in length. 
It is laid upon the portion A, Fig. 38, and as the 
hammer blows are rained rapidly upon it its posi- 
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while severance of fibre is, when practicable, to be 
avoided. Fig. 40 shows the tool laid upon a bar 
ready for service, and Fig. 41 the boss fullered 
round, with the section of the tool indicated. 

Each of these tools leaves the boss practically 
true, and ready for the dies, as soon as the webs 
have been drawn down; and each is a method 
much to be preferred to welding the bosses on, 
being more rapid, more sound and safe in steel at 
least, and often more economical of material, be- 
cause odds and ends of stock can be used up in this 


way. 

The cases in which welding on is suitable will 
be now considered. Three principal cases exist. 
The first is that in which there is a great 
difference in the dimensions of the web and 
of the boss, the second occurs when the presence 
of two webs involves the alternatives of bending 
or of welding, the third when drawing down 
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would involve more time than welding, as when 
the web or rod is of great length. To take 
examples: In Figs. 42 and 43, the disproportion 
between the dimensions of the web and the boss 
A would render welding a proper course to adopt. 
In Figs. 44 and 45, where the webs stand at a right 
angle, the bosses would be properly welded, as 
would also the tie rod eye in Fig. 54. 

There are two ways of effecting the welds in 
Figs. 42 to 45. The bosses may be shaped with 
the fullering tools just illustrated, and a short 
length left beyond to make a scarfed joint with the 
web, which is the usual method adopted. Or 
pieces of round bar can be cut off and butt welded, 
or ‘“‘dabbed on.” In some cases this is the most 
ready device. Dabbing on is done readily and 
securely. It is assisted by the common plan of 


hatching up the surface of the boss to be united | 


pe ee. 
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with the corner of the hot sett, so forming minute 
joggles, and reinforce the union of the plain faces, 
Fig. 46. 

In Figs. 42 and 43, the boss A might be dabbed 
on, in which case the course of procedure would be 
as follows : A flat bar of width a, and of a thickness 
a trifle more than b, would be drawn down to form 
the ends B and C ; A would be welded on, and A 
and B finished in one stamp, and C in another. Or 
if the web were, say, double the length shown, it 
would be better to prepare and stamp C separately, 
and weld that to the web. 

The lever, in Figs. 44 and 45 and subsequent 
figures, illustrates another case where and why the 
necessity for welding bosses comes in. In the straight 
lever, Fig. 47, drawing down would be as easy as 
welding. But Figs. 44 and 45 present a case in which 
the reverse is true, because of the cranked form. To 
attempt to make such a lever by drawing down the 
webs from the boss and then bending the web 
would be impracticable, for it would mean that the 
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shape first obtained would be that in Fig. 48, after | 


which one of the webs would have to be pulled 


round 90 deg. into the position seen dotted, which | 
could not be done without crumpling the metal on | 
the inner angle and tearing it on the outer one. | 
Such acute bending, when necessary, is done by | 
cutting the web and welding, but the boss would | 
prevent that in this example. The webs therefore | 
are welded first, and the bosses welded on each face | 
subsequently. There are three ways in which such | section as the eye. 
welding can be done : (1) to take a bar, notch out a, 


portion from the part that will come on the outer 
angle at the bossed section, bend it, and weld a 
glut piece in; or (2) notch a piece out from the 
intended inner angle, and bend and weld a glut 
there ; or (3) take two pieces of bar, upset the ends 
that come next the bosses, and make a scarfed 
joint. Afterwards, in either case, the finish is 


vos 


Fig.60. 











large numbers, they are stamped in dies, and the 
holes are also stamped in, which again raises the 
question of punching holes, one that seldom arises 
in the forgings with small holes already noted. 
These eyes, which are either circular or, more 
often, slightly elliptical, Fig. 54, are invariably in 
common shop practice prepared separately from the 
rods, to which they are welded subsequently with 
scarf joints. A bar is taken having the same cross 
The outer end is roughed, 
Fig. 55, by the methods already described, either 
by cutting off facets, or by shaping the semicircular 
form at once with a gouge sett under the hammer, 
Two nicks are set in, and the bar is thence 
drawn down nearly, but not quite, to the width of 
the tie rod itself, Fig. 56, the extra width left being 
the equivalent of upsetting allowance for welding. 
The rough end is then finished in a pair of dies, 
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imparted in dies like Figs. 49 and 50. Or if the 
levers are but 5 in. or 6 in. long, in dies which 
include them entirely. 

Again, in the lever, Figs. 51 and 52, to draw down 
and bend the webs would be nearly impracticable for 
a similar reason. But if the attempt were made to 
treat it so, the first stage would be represented by 
Fig. 53, and if the webs were then violently bent 
to a right angle a severe twist would be given to the 
boss, which would much distort its shape. Here, 
too, therefore, the proper course is not to attempt 
such barbarous treatment, but either to draw 
down one web from the boss section, and weld the 
other web on the boss directly, or with an upset 
scarfed joint ; or else to prepare two webs and dab 
on the boss between them, either of which is a 
suitable method to practise. 

There is now that large class of bossed ends, 
comprising the eyes of truss, and tie rods, in which 
the thickness is the same, or nearly the same, as 
that of the bar. As these are generally made in 
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Figs. 57 and 58, made similarly to an example in 
the last article, and it is brought to correct outline 
in two or three ‘blows of the hammer. The dies 
are bonded, and both halves are furnished with 
handles, those in the upper half being longer by 
8 or 10 in. than the om ones, as shown in 
Fig. 59, which is an external view, so that the 
hands shall not be hampered between the lower 
and upper ones. A recess is cut at the end of the eye 
for the fin to squeeze into. As the formative action 
only goes on around the edges—the flat face of the 
eye being exactly the same as the. original bar—a 
finish in another pair of dies is not necessary. But 
if the hole has to be punched, as is almost invariably 
done, whether boring is performed subsequently or 
not, the die just used is of no use for that work. 

It must be noted also in connection with the 
stamps in Figs. 57 and 58 that the form there 
shown need only be employed when the eyes are of 
a fair thickness, say over aboutan inch. Below that 
e is finished in a plain solid 
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die in which the eye is laid flatwise. This also 
may in some cases used for punching the hole 
in, the methods employed for which will now be 
considered. 

A good deal of punching is done under the 
hammer without any guide. A thin eye or common 
boss may be laid on a ring or bolster, Fig. 60, of 
which several are kept in stock, and the hole be 
punched through without any guide except that of 
rough measurement. This device is also employed 
for opening out holes which have been already 
punched. Thus, Fig. 61 illustrates a bossed end, 
through which the drift is about to be driven 
in order to slightly enlarge and rectify the hole. 
This is necessary, because a punch does not 
make a perfectly parallel hole; and since the boss 
faces have to be corrected by reason of the burr 
raised in punching, a finish with a drift is essential. 
Punching is done in a die, of which there are several 
forms. A simple type is shown in Figs. 62 and 63. 
The recess in the centre receives the tie-rod end on 
its removal from the dies in Figs. 57 to 59, but it is 
deeper than the thickness of the eye by about $ in. 
or # in. to receive a washer of that thickness. The 
washer is of the same size and shape as the eye 
outside, and has a hole of the size required in its 
centre. This is slipped into the recess above the 
eye, and becomes the guide to the punch. The 
burr falls out into the hole beneath, which is 
tapered to allow it to clear. 

In Fig. 63, the bottom of the stamp is solid, 
except for the hole. But another device is to form 
the bottom with a ring, Figs. 64 and 65, which has 
two advantages, the primary one being that for the 
same external size of eye, rings can be inserted, 
each with a hole of a different diameter, varying, 
say, by } in., which is a little detail favourable to 
the standardisation of eyes of the same external 
dimensions. It is also favourable to the removal 
of the eye from the stamp if it shows a tendency 
to bind therein. 

Another common device is shown in Figs. 66 and 
67, in which a plate, dowelled on the block, having 
a hole of the same size as the punch, or rather a 
shade larger, becomes the guide. This is used on 
thin eyes chiefly. A tapered hole beneath allows 
the burr to clear. Since punching a hole raises a 
burr on the faces of the eye, this is removed under 
the hammer, after which a clearing punch or drift 
is generally driven through the hole away from the 
dies upon a bolster, ss previously noted, which is 
the final stage. The whole of this work ona tie 
rod end can be performed at one heat; the mass 
of metal being sufficiently great to retain the heat 
long enough, after which another heat at the 
scarfed end is taken for welding. 
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A Practical Treatise on Segmental and Elliptical, Oblique, 
or Skew Arches. By Grorck JoszPH Bett, County 
Surveyor and Bridge Master of Cumberland. Carlisle : 
Chas. Thurnam and Sons; London: E. and F. Spon, 
Limited. 

Skew arches without voussoirs are now so seldom 

constructed, that to many people there must have 

seemed to be a risk of this extremely elegant type 

of structure existing merely as a survival of a 

former age, when cements were not sufficiently 

reliable for such structures being built as rubble 
masonry, and when the metal girder was still in 
the womb of the future. Nevertheless, there are 
still some parts of the country in which stone 
is cheap, and skilled stone-workers to be had 

at a reasonable rate of pay, but even here a 

“square bridge” is often erected when a skew 

structure would give a better alignment to the 

road. In Cumberland, which is one of the favoured 
regions referred to, Mr. Bell informs us, in the 
preface tothe work we are aboutto review, numerous 
accidents have arisen owing to bridges at the foot 
of long inclines being placed square across the 
stream, and thus making a sharp angle with the 





line of the road. The — l reason for such’ 


engineering is no doubt to be found in a desire 
on the part of the surveyor to avoid the geome- 
trical exercises insuperable from the design of a 
skew arch, though it has also to be noted that the 
latter must always cost somewhat more than a 
Square structure, since wider centring is required. 
The cost of cutting the stones is, however, but little 
increased, as with a little practice the mason will 
turn out as many skew voissoirs per day as he will 
those of the ordinary type. 








Mr. Bell’s book has been written with a view to 
repopularising the skew type of structure in those 
parts of the country in which the local conditions 
admit of its being adopted commercially. The 
volume opens with a chapter on ‘‘ Projection,” and 
this is followed by one on making the necessary 
drawings, and another giving rules for setting out 
the templates needed for cutting the stones. 

Following this are a series of chapters containing 
practical directions as to the stone cutting, and on 
the setting out and erection of the bridge. These 
are likely to be much more valuable than the earlier 
portion of the work, and are illustrated by photo 
engravings representing the Sickersgill Bridge in 
various stages of progress. This bridge is a skew 
voussoir arch crossing the River Raven at an angle 
of 45 deg. It has a square span of 25 ft. and a 
skew span of over 35 ft., and appears to be a capital 
example of such a structure of moderate span.. 

We notice that in much of his geometrical and 
trigonometrical work, Mr. Bell has fallen into the 
practical error of using seven-figure logarithmic 
tables when four-figure ones would be more than 
ample in view of the limits to the accuracy obtain- 
able in practical work. Thus the length of a check 
is stated in one place to be 2.1756788 ft., and 
numerous other examples of similar useless em- 
ployment of unnecessary figures could be given. 
A series of tables for spans ranging from 10 ft. to 
50 ft., and for angles of 35 deg. to 70 deg. obli- 
quity are given, but the explanatory letterpress 
accompanying is far too meagre. Mr. Bell evi- 
dently knows his subject thoroughly, but he has 
scarcely realised the wants of the student who may 
consult his book. His work, therefore, is one which, 
whilst it will economise the time of those already 
thoroughly conversant with the matter, is hardly 
to be recommended to the tyro. A valuable appen- 
dix is a copy of the specification and of the form of 
tender issued in connection with the erection of a 
bridge at Kingsbridgeford, in the parish of Laner- 
cost, Cumberland. 





Notes on Permanent-Way Material, Platelaying, and 
Points and Crossings; with a few Remarks on Signal- 
ling and Interlocking. By W. H. Cots, M. Inst. C.E. 
Third Edition. London: E. and F. N. Spon, Limited ; 
New York: Spon and Chamberlain. [10s. 6d. net.] 

Mr. W. H. Corz’s ‘‘Notes on Permanent Way,” 

&c., has, we are glad to see, reached a third edition, 

once more brought up to date as a complete modern 

road-master’s handbook, for use wherever English 
is spoken in this hemisphere. Having already 
reviewed a former edition of this new standard 
work, we need not go fully into its details. We 
find this edition even better than its predecessor, 
from which, by the way, we note that Captain 

Twiss, R.E., has quoted largely and judiciously in 

‘Part VI., Military Railways,” issued by the War 

Office. Besides ballast, sleepers (both timber and 

metal), rails and their fastenings, switches, &c., 

regarded as material, the book goes adequately and 

practically, but far from tediously, into their laying, 
maintenance, and renewal under traffic, and also 
treats of the cognate subject of interlocked switches 
and signals. On all these subjects the author 
brings judicious proportions of theoretical and 
practical knowledge to bear. His formule for 
switch-leads, &c., are at once simple, accurate, 
and brought quite down to latter-day examples. 

The latest practice with long and heavy rails of the 

London and North-Western Railway, the American 

committee’s recommendations as to standard rail 

sections, and Mr. Inglis’s favourable experiences 
with open-hearth steel are among the new matter 
we note in the present revision. Most of what is 
new has been obtained at first hand from the 
fountain head, be it from a chief engineer of ways 
and works or from a permanent way inspector. 

Occasionally the text embodies, it would seem, the 

actual words of such contributions, and this per- 

haps explains the use of sometimes English and 
sometimes Anglo-Indian technical expressions. In 
all cases the writer aims at clearness and brevity 

with notable success. In some few instances a 

casual reader might, perhaps, wish for more ex- 

pansive treatment. The instruction, for example, 
to cut 4 in. at a time from inner rails on a curve, 
when they lead their outer rails by over 2 in., 
might be expanded to explain that the rail should 
be so cut (usually 4 in. from the end) as to bring 
what was the second fish-bolt hole from the 
joint into the place of the first. Perhaps, too, 
the designer of the latest Indian State type 
of 75-lb. rail might like a word said on the re- 








strictions which involved the more notable dis- 

parities between his dimensions and those of the 

American committee. The Indian head and foot 

are narrower (and therefore thicker) than the 

American, the foot narrower in the ratio of 64 to 77. 

Consequently, the Indian rail, though slightly 

higher, has a slightly less fishing depth between its 

flanges, and offers altogether a less satisfactory 
disposition of its material. If we correctly surmise 
that its lesser widths may have been necessitated 
by a demand for new rails to fit old metallic 
sleepers, they eT do not embody their de- 
signer’s ideal of what is best per se. We do not 
find in Mr. Cole’s new edition any reference to an 
arrangement which once met, if we mistake not, a 
measure of approval from Mr. Sandberg. The idea 
was to lay Vignolles rails flat on their sleepers 
without canting them on adzed beds to meet the 
coning of the wheels. Of course the rail head 
would have a curved section equally tangential when 
new, to coned and to cylindrical tyres, and, equally 
of course, the wear with new rails might prove 
excessive. How far ills of this class outweigh the 
undoubted objections against cutting away sleepers 
for cant has possibly been determined by practical 
experience, and we turned to Mr. Cole’s new 
edition in the hope that this not unpromising 
scheme might be there discussed. That is the 
only point of any material interest, so far as we 
see (and it is a very small one), on which the new 

edition is silent ; and, in short, we find the work a 

thoroughly sound, safe, and compact guide for the 

younger generation, and an excellent aid memoir 
for experts. The printing and diagrams are clear; 

but we noticed a printer’s error in clause 68, 

which speaks of Fig. 4 where it means Fig. 18. 

Die Hebezeuge, Theorie und Kritik Ausgefiihrter Konstruk- 
tionen. By Ap. Ernst. Berlin, 1899: Julius Springer. 
Third edition, three volumes, small quarto. 

A SPECIAL treatise on lifting machinery, the second, 

considerably enlarged edition of which was out of 

print within two years, and which now appears in 
its third edition, needs no recommendation. If 
there had been any doubt as to the leading rank 
of Professor Ernst’s ‘‘ Lifting Machinery, ‘ Theory 
and Critique of Executed Constructions,’” nobody 
will question that the work has now left all rivals 
far behind. The second edition comprised two 
volumes. At present we have three volumes before 
ns, two of subject-matter, 808 and 783 pages, illus- 

trated by more than a thousand text figures ; and a 

third volume of 85 lithographic plates. The length 

of the work has practically been doubled. 

Since we spoke somewhat fully of the second 
edition, we need not again explain the general 
arrangement, which remains unaltered. We should 
no longer be able to refer critically to a good many 
features upon which we commented on page 314 of 
our issue of September 4, 1896. There are now 
more references. There was then no alphabetical 
index ; we find now two excellent and carefully 
compiled indexes, names, and subject-matter. That 
feature will turn many an indifferent and subse- 
quently discouraged inquirer into afriend. Electric 
lifts had been treated rather like novelties still under 
trial. The author retains, on the whole, his pre- 
ference for hydraulic lifts, both for slow and i 
movement. But the electric lift has acquired a 
position, and a significant addition has been made 
to the very title of the book, ‘‘ with special regard 
to electric installations.” In fact, 429 pages of the 
second volume are devoted to electric motors and 
apparatus for their working. The author states 
that he would have preferred to refer his readers 
to some standard book on electric motors. He 
found good papers on special features of electric 
motors of various types, but nothing like a text- 
book. That statement is rather a challenge to 
writers on electrical subjects; at the time when 
the task confronted Professor Ernst, it was justified. 

Recognising then that he put new problems 
before the engineer, without being able to tell 
him where he could inform himself concerni 
the behaviour of electric motors on starting an 
stopping, and concerning their regulation, he felt 
compelled to step himself into the breach. We 
readily grant that he has acquitted himself in an 
original and thoroughly practical manner. Yet it 
was, perhaps, not indispensable to commence with 
electric units, magnetic moments, rectilinear con- 
ductors cutting lines of force, and the section need 
not have assumed the dimensions of a complete 
treatise on electric motors and their action. But 
the trouble the author has taken will not displease 
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STAGE ALTERATIONS AT COVENT GARDEN THEATRE, LONDON. 
MR. EDWIN 0. SACHS, ARCHITECT, LONDON. | 


anybody ; and as he aims at enabling the studen 
to learn to design on his own account, without 
further help, as he has compiled a work for self- 
instruction, he cannot be charged with inconsis- 
tency. For this section in particular the author 
has had the assistance of Mr. W. Maier, of the 
staff of the Technical High School at Stuttgart, at 
which Professor Ernst occupies the chair for Engi- 
neering, and later of Mr. Maier’s successor, Mr. R. 
Rau. 

Another point upon which we dwelt last time 
has received due consideration. There are still no 
references to the text on the excellent plates. But 
the atlas opens with a full explanatory index of all 
the diagrams, and more cannot reasonably be ex- 
pected. One would like to have the leisure for 
studying such a work, guided by the author's 
experience, extending over thirty years. It might 
prove quite as instructive as a course of Greek, and 
the future designer and constructor of machinery 
in general, and hoisting machines in particular, 
could possibly not select a more fruitful speciality 
on which to train himself. It offers an inexhausti- 
ble store of problems, the answers to which 
can in most instances be verified by actual 
experiments, and whose general conditions and 
requirements, the efliciency and accuracy aimed at 
and realised, vary through an unusually wide 
range. In one case the crudest device will suffice ; 
abstraction may be made of almost everything, 
provided we manage to raise and move the load ; 
dangerously excessive strains may be tolerated ; 
we are, in fact, prepared to see certain parts 
succumb. In other cases the most perfect 
machinery is only just good enough ; everything 
must be done to exclude the possibility of irregu- 
larity or failure. 

Yet, after all, 1600 large-size pages, even if so 
well printed and so splendidly illustrated, approach 
the elastic limit of time. Perhaps, we ask our- 
selves, the work might have been remodelled and 
placed on a general mathematical basis, and much 
shortened. It would be a ‘harder task to start 
with, and easier in the end. But the author may 
have anticipated that question. The engineer does 
not care for reference books in which he is fed on 
symbols ; and the author has supplied three excel- 
lent reference volumes. They form a monograph; 
and short monographs are not appreciated. 





STAGE ALTERATIONS AT COVENT 
GARDEN THEATRE, LONDON. 

On page 659 ante we referred to the Brandt 
counterweight system employed at Covent Garden 
in connection with the various scenes used, whereby 
one man can handle quite a number of them ata 
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time, and much more quickly than has hitherto been inclination upwards to right and left to the pulleys 
possible. This system, with which we have before which are carried on stanchions placed near the 
dealt in ENGINEERING, is illustrated by Figs. 20 and outer walls ata, a. The wires are wound on and 
21, on the present page, and Fig. 1, page 640 ante. ‘off these pulleys by means of an endless rope which 
It will be seen from the figures that no mecha- | passes vertically down to stage level, then round 
nical contrivance is necessary further than the’ another pulley at the bottom, and up again to the 
pulleys and balanceweights. Fig. 20 shows the pulley above. To the wall side of this rope is 
electric battens, the wooden girders, and the cur- fixed a weight, which balances the weight of the 
tain batten in elevation, while Fig. 21 is a vertical | batten, girder, or scene, as the case may be. The 
section through the same. It will be seen that rope can be operated from any level with equal 
each section has, on the average, one wooden | facility, and one man can work any piecealone. The 
girder, a girder batten, and about ten lines for continuous ropes are not all brought down the 
ordinary battens. The wooden girder is used for| same side of the building, some being at one side 
suspending heavy pieces of scenery, cloths, &c., of the stage, and others at the opposite. 
and can down through the flaps in the electric, The girders b, Figs. 20 and 21, are part of the old 
bridges shown at Fig. 2, e 640 ante. building, but it was found necessary to strengthen 
At the upper part of Fig. 20 can be seen the them before they could be used. They were found to 
cords and pulleys by means of which the wooden be of great assistance in the construction of the new 
girder, the curtain, the battens, and the scenes are | roof, which, as stated in a previous article, had to 
worked. The arrangementis also shown in Fig. 1, | be erected entirely without ordinary scaffolding, 4s 
page 640 ante, where the wire ropes which suspend the latter would have interfered with the space 
the various pieces are easily run, as they rise ver- below the girders. The whole system of pulleys is 
tically to the pulleys shown, and then at a slight carried on rolled steel channels and joists, which 
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rest on the girders b and the two outer walls as 
shown. 

On reference to Figs. 20 and 21, page 724, it 
will be seen that there are some brackets marked 
¢, which project from the under side of the 
rolled steel joists that carry the pulleys. These 
rackets are in connection with the wires which 
control the movements of flying figures, such as 
angels, fairies, &c., and they can be reached 
at any point by means of the galleries marked 

These galleries extend nearly the whole width 
of the building and are reached by steps down at 














each end. The way these flying wires are worked 
18 as follows ; Standing up above the level of the 
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pulleys over which the wires which raise and 
lower the battens pass, will be seen the braced 
stanchions e which carry the drums f, which, with 
their spindles, form a wheel-and-axle arrangement. 
These are clearly shown in Figs. 20 and 21, page 724, 
and at Fig. 1, page 640 ante. Round these drums 
are coiled ropes which pass over pulleys, and fall 
vertically at g. By means of these ropes the wheel- 
and-axle arrangement is turned. From the top and 
bottom part of the spindles are led steel wire ro 

to the right and left, the top one going to the right, 
and the lower one to the left. ese turn round 
pulleys near the end of the galleries and then 
horizontally from one side to the other. is 


round from the upper part of the spindle of f to the 
lower part of the same spindle. 

It will be readily seen that when the hand rope g 
is raised or lowered the fly wire is let out or drawn 
in, thus being made slack or tight at will. On the 
fly wire there is a runnin pulley to which the angel 
or fairy is attached, and from this pulley a line is 
taken to each side of the stage. It will be seen 
that by means of these wires and lines any figure 
may be raised or lowered at will, and at the same 
time drawn either to the right or left, as the case 
may be. The sagging of the fly wire tends to give 
a more realistic effect to the motion of any figure 
attached to it, as a more or less swooping move- 
ment can be given, according to the kness of 
the fly wire. 

Figs. 22 and 23, annexed, show the various 
racks used for storing scenery, &c., in the rear 
part of the stage ; their position in the building is 
shown in Fig. 4, page 659 ante. They are com- 
posed of vertical steel stanchions with cross-pieces 
made of steel channel bars. By means of them 
large quantities of machinery can be stored away 
in as small a space as practical. With regard to the 
Brandt counterweight system which we have 
described above, we may say that it is the only ex- 
ample of its kind at present at work in this country. 





THE DEVELOPMENT OF SMOKELESS 
POWDER IN THE UNITED STATES, 

By F. A. Wittcox, B.Sc. 

(Continued from page 691.) 

Dunrine the year 1894 a very considerable advance 
was made in the manufacture of small-arm powder. 
In December, 1893, contracts for 5000 Ib. of 
powder for the .30-calibre rifle were awarded to the 
California Powder Works, makers of Peyton 
owder, and to the Leonard Powder Company. 
he Peyton powder was delivered in good season, 
and an additional lot of 10,000 lb. was ordered in 
August, 1894. The Leonard Company had difficul- 
ties in manufacture, and could not fulfil the 
requirements of the specification. In spite of this, 
we are told that, with the sources of supply now 
available, ‘‘the Department is in a position to pro- 
cure needed supplies of smokeless powder of 
domestic manufacture for ammunition for the new 
magazine rifle.” 





Not only was a great advance made in the manu- 
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facture of powder, but also great monte 
were made in the methods of testing. The specifi- 
cation for powder for the .30-calibre rifle required 
that the powder should give certain ballistics under 
ordinary conditions ; but besides this, it was sub- 
mitted to many rigorous tests to determine its 
stability and keeping qualities under service condi- 
tions. Under ordinary conditions the powder was 
required to give a muzzle velocity of 2000 foot- 
seconds, with a mean variation of 20 foot-seconds 
on twenty rounds, and the maximum pressure in 
ten consecutive rounds was limited to 38,000 lb. per 
square inch. Special tests were made, in which 
the powder was submitted to excessive moisture, and 
cartridges to heat, moisture, and cold as low as — 
40 deg. Fahr., and under these tests the velocity was 
allowed to vary 100 foot-seconds from the standard 
velocity, with a mean variation of 30 foot-seconds, 
and the limit of maximum pressure was raised to 
45,000 lb. The powder was also submitted to a 
stability test similar to the English heat test. Other 
observations made were : 

1. The corrosive effect of the powder on steel 
and cartridge metal. 


2. The residue left in the bore of the rifle on|_ 


firing. 

3. Facility for machine loading. 

. Specific gravity. 

. Gravimetric density. 

. Granulation. 

. Residue from flashing. 

. Temperature of ignition. 

. Heating effect on the rifle barrel during rapid 
fire. 
It is interesting to note that 25 rounds of Peyton 
powder in 64.5 seconds increased the temperature of 
the bore 107 deg. Fahr., or from 89 deg. Fahr. 
to 196 deg. Fahr. 

Besides these tests, comparative tests were made, 
selecting Peyton and Leonard powders as represen- 
tative of the class containing nitroglycerine, and 
Troisdorf, Wetteren, Walsrode, and Rifleite as 
nitrocellulose powders to observe the effects of 
sun-exposure. The nitroglycerine powders gave 
most loss of weight, and showed the greatest 
exudation and change of colour and constitution of 
grain. 

Leonard Powder lost 5.7 per cent. in weight. 
The grains had almost entirely lost their original 
colour, were soft and greasy, with a slight ten- 
dency to agglomerate ; exuded an oily substance, 
which adhered to the glass; edges of the grains 
became slightly rounded; velocity changed from 
1864 to 1833, stability greatly reduced, temperature 
of ignition increased. 

Peyton Powder lost 2.67 per cent. in weight. 
Grains lost lustre, and had a dull appearance, with 
a greenish yellow efflorescence on the surface ; 
yellow resinous protuberances exuding from the 
grains, slight agglomeration ; whitish exudation on 
glass, which gave a yellowish solution on alcohol ; 
velocity reduced, temperature of ignition increased ; 
stability slightly decreased. 

New Troisdorf Powder lost 1.368 per cent. up to 
29 days, then gained 1.066 per cent. ; total fim 
0.302 per cent. No apparent change, except pos- 
sibly the grains had a less polished appearance. 
Velocity and stability not affected; temperature 
of ignition slightly reduced. The other nitrocellu- 
lose powders gave practically the same results as 
Troisdorf powder. 

The general conclusion to be derived from these 
tests is that the nitrocellulose powders were practi- 
cally unaffected by exposure to sun and weather, 
whereas the nitroglycerine powders were very seri- 
ously affected, both exuding nitroglycerine ; and in 
the case of Peyton powder, besides this exudation, 
ammonium picrate, one of the ingredients, came to 
the surface and crystallised out. 

In all, during the year, « most elaborate series of 
trials were made of 25 different powders, the 
results being favourable to the nitrocellulose 
powder ; and that this is so is borne out by the fact 
that, in the specification which was drawn up as a 
result of these trials, it is stated that non-nitro- 
glycerine powders are preferred. Leonard powder, 
although giving excellent ballistic results, appeared 
to be very unsatisfactory in keeping qualities ; and 
Peyton powder, which the Government appeared 
to be adopting at this date, could not be called 
satisfactory according to the tests. But it must 
not be judged too harshly, for the writer has seen 
a sample of cordite, which had been stored for two 
years in a bottle, out of the sun, in America, from 
which sufficient nitro-glycerine had volatilized to 





‘completely cover the walls of the vessel with drops 


of this substance. 
Tables VI. and VII. give results of a batch of 
Peyton powder, representing the nitroglycerine 


TasBLe VI.—Peyton Powder. 
Charge, 44 grs. Bullet, German silver, 220 gre. weight. 
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TaBLe VII.—Wetteren Powder. 
Charge 35 gre. Bullet 220 grs. German silver. 


Change in 


| 
Changein | 
Pressure. 


| 
| Change in 
| Velocity. 


Weight. 


per cent. 
- 0.849 


ft.-sec. | Ib. 
+ 46 + 3500 
- 53 | — 1500 
nil nil 
— 35 - 1500 
+55 | 
\ | 
Heat.—Powder exposed in an open box to a temperature of 
180 deg. Fahr. for 24 hours. 
Cold.— Powder exposed to a temperature of - 40 deg. Fahr. for 
four periods of six hours each. 
Moisture and Air Dried.—Powder exposed over water for 24 
hours in a closed vessel and then exposed freely in air. 
Air-Dried.—Powder exposed freely to air. 


Heat .. i a 
Moisture 

Air-dried 

Cold .. oe 
Heat cartridges 


+ 1.144 
~ 0322 
~ 0.0244 | 





type, and new Wetteren powder, representing the 
nitrocellulose type. 

Besides these trials, which were carried out at 
Frankford Arsenal, Pennsylvania, trials were also 
made at Benicia Arsenal, on the Pacific Coast, of 
United States smokeless powder—a mixture of 
ammonium picrate, potassum picrate, and ammo- 
nium bichromate, Giant powder, Peyton powder, 
and Niedl powder. 

In the development of cannon powders very little 
progress was made during the year. Some experi- 
mental firings of Leonard powder were made in the 
5-in. Brown segmental gun, the 3.2-in. breech- 
loading rifle, and the 6-pounder rapid-fire gun, 
which gave no tangible results. A trial was made 
of the German smokeless powder in the 8-in. rifle 
to test its stability, which proved that it could be 
kept within sealed vessels for three years without 
material deterioration. 

The following specifications of the ballistics 
required of smokeless powder in various guns were 
drawn up: 

5-in. siege gun, 1830 foot-seconds muzzle velo- 
city, 31,360 lb. per square inch. 

7-in. siege howitzer, 1085 foot-seconds muzzle 
velocity, 26,880 lb. per square inch. 

8-in. sea coast, 2000 foot-seconds muzzle velo- 
city, 33,600 lb. per square inch. 

10-in. sea coast, 2025 foot-seconds muzzle velo- 
city, 33,600 lb. per square inch. 

Although very little progress was made in the 
way of really obtaining cannon powders of domestic 
production, yet very energetic steps were taken to 
ensure supplies in the near future, the Government 
adopting the plan of assisting and encouraging 
manufacturers and inventors. An ordnance 
officer was stationed at the works of Messrs. 
Dupont, who, by his technical acquirements, would 
be able to render assistance to the manufacturer in 
the investigation and development of powders. He 
was furnished by the Department with a 3.2-in. 
breech-loading field-gun and an 8-in. breech-load- 
ing rifle, mounted on carriages, with an outfit of 
projectiles and instruments for determining pres- 
sures and velocities. With regard to this policy, 
the Chief of Ordnance reports: ‘* The great advan- 
tage of having an ordnance officer constantly on 
duty at powder works, and working in conjunction 


with the investigations and tests at the new chemical | 
powder laboratory at the Frankford Arsenal, are | 


already so apparent that we are warranted in be- 
lieving that important improvements in our military 
powders, which is of paramount importance, may 
result from this plan.” 

Proof ranges were established at Benicia Arsenal, 
and the officer in charge instructed to bring himself 
in touch with all powder and explosive manufac- 
turers on the Pacific Coast, and inform them they 


would receive every assistance in developing 
smokeless powders. 

Tn the following year (1895) the benefit of this 
policy was felt in a very considerable development 
in powders both for small arms and ordnance. 
With regard to the former, the Chief of Ordnance 
reports: ‘*The De ent feels assured that the 


~— | manufacture of smokeless powder for small arms is 





now so developed in this country that the supply 
|which might be required for military purposes, 


. | even in time of war, can be relied upon from 


| American manufacturers.” 
| In the manufacture of small-arm ammunition the 
| Peyton powder was exclusively used, the manufac- 


8 | turers being able to supply the powder as needed ; 


and a year’s trial, both at Frankford Arsenal and 
in service with the troops, proved that it was of 
good quality. 

Besides this powder, a considerable batch of 
Leonard powder was received. The chemical in- 
vestigations led the Department to make the 
stability test more stringent, but the velocity of 
2000 foot-seconds and pressures of 38,000 under 
ordinary circumstances, and a maximum of 45,000 
under all circumstances of trial, were adhered to. 


| It is worthy of note that the accepted powders were, 


as a rule, materially below these limits. 

Some highly interesting experiments were made 
on the erosion of the barrel produced by smokeless 
powders. Two powders—Peyton and Leonard— 
were compared, both containing nitroglycerine, the 
latter much the higher proportion. The test was 
as follows : 

The arms were at the commencement tested for 
velocity and accuracy ; again after firing 1000 
rounds ; and then, at the completion of the firing 
of each 500 rounds, until 3000 rounds had been 
fired. Fifty rounds were fired rapidly ; the barrel 
was then cooled and cleaned, 50 rounds again fired, 
and soon. The results are given in the following 
table : 

Rounds. Peyton Powder. 

1000 . No visible effect 

Very slightappear- 

1500 


Leonard Powder. 
No visible effect 
Very slight appear- 
ance of pitting at 
the seat of the 
bullet 
— able increase 
of pitting and ap- 
pearance of scoring 
— and scoring 
developing rapidly 
Marked evidence of 
scoring, and ap- 

— of annu- 

ar depression just 

beyond the seat of 
the shell 

At the beginning of the experiments the Peyton 
ammunition gave a velocity of 2042.45 foot-seconds, 
with a variation of 51 foot-seconds; after firing 
3000 rounds, a velocity of 2042.45 foot-seconds, 
and a variation of 70 foot-seconds. The Leonard 
ammunition gave a velocity of 1964.3 foot-seconds 
and a variation of 52 foot-seconds at the beginning, 
and a velocity of 1879.4 foot-seconds and a varia- 
tion of 103 foot-seconds at the end. This is a drop 
of 99 foot-seconds in velocity. 

It was concluded that the presence of a large 
quantity of nitroglycerine in small-arm powders 
produced a detrimental effect on the barrel of the 
gun, and developed high temperature of the metal 
on rapid firing. It was found that on firing 25 
rounds from the 30-calibre rifle in about one minute, 
the temperature of the bore just in front of the 
chamber was increased with Rottweil powder, which 
did not contain nitroglycerine, 85.5 deg. Fahr., 
with Peyton powder 107 deg. Fahr., and with 
Leonard powder 130 deg. Fahr. 

As a result of this trial, the manufacturers of the 
Leonard powder decided to put not more than 20 
per cent. of nitroglycerine in their powder. 

Trials were made of two non-nitroglycerine 
powders—Rottweil, of German manufacture, and 
Cannonite, of English manufacture. Neither would 
conform to the specification, the former being too 
irregular, and the latter developing too high pres- 
sure. 
| The trials in the small arm indicate that the 
erosive properties of a powder increase with the 
addition of nitroglycerine as an ingredient of that 
powder. This has bee ised of late in Eng- 


ance of pitting at 
the seat of the 
bullet 


No appreciable in- 
crease of injuries 

No appreciable in- 

*\ crease of injuries 


2000 


2500 


a No appreciable in- 


5000 crease of injuries 





n 
land (vide Sir Andrew Noble’s lecture in Nature, 
May 24 and 31, 1900): ‘‘ But I have to draw your 
attention to another point. From the curve show- 
ing the quantities of heat you will note that in 
passing from 10 per cent. nitroglycerine to 60 per 
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cent. the heat generated has increased by about 60 
per cent. But here is the curve indicating the 
corresponding amount of erosion, and you will see 
that, while the quantity of heat is only greater by 
60 per cent., the erosion is greater by nearly 500 
per cent. These experiments entirely confirm the 
conclusion at which I have previously arrived, viz., 
that heat is the principal factor in determining the 
amount of erosion.” 

Here Sir Andrew Noble proves that erosion is 
proportional to the amount of heat developed, and 
that, given two explosives having the same ingredi- 
ents, that containing the larger percentage of nitro- 
glycerine will be the more erosive. The in- 
spector of powders, who was established at Messrs. 
Dupont’s works in 1894, came to the same conclu- 
sion, but not by means of such an elaborate series 
of scientific experiments. However, since he came 
toa conclusion which is now proved to be correct, 
a quotation from his report is given below: 
‘Whether the erosion of the bore of guns is due 
principally to mechanical or chemical action, it may 
be safely assumed that it will be proportional, in a 
general way, to the temperature of the products of 
the explosion, which products, by heating a super- 
ficial film of the metal of the bore, render it liable 
to both mechanical and chemical attack. The force 
of a powder being proportional to the product ob- 
tained by multiplying the quantity of heat given off 
by the volume of the gases at standard tempera- 
ture, it would appear that.the less erosive powder 
would be that in whith the product is obtained 
from a large gas factor and a small heat factor. Of 
course other considerations would modify this con- 
clusion to some extent. Thus it might be found 
that the low-grade gun-cotton, giving a very large 
proportion of CO, might prove more destruc- 
tive to the bore through the chemical activity of 
the gases than the use of a higher grade, giving 
more heat, but less CO.” 

The following Table, based on the researches of 
Berthelot, Sarran, and Vieille, show pretty closely 
the relative amounts of heat and gas, and the force, 
of equal weights of the three most important com- 
ponents of smokeless powder : 





| | 
Quantity | Force. 
Substance. of | Volumect| reat by 





Heat. | Gas. | Gas. 
Nitroglycerine .. nf 145 | 71 10,300 
High-grade gun-cotton .. 93 | 86 } 8,000 
Low-grade gun-cotton .. 71 | 93 | 6,600 





From these results it would appear that gun- 
cotton powder would be less erosive than nitro- 
glycerine powder—that is, that a charge larger in 
proportion as the force is less would do the work 
more by means of the production of gas, and less 
by heat. 

So, also, of low-grade cotton in comparison with 
high-grade. The figures given for low-grade are for 
the lowest grade that may be used. If we take a 
mixture of about 25 per cent. of nitroglycerine and 
75 per cent. of this low-grade cotton, we shall 
obtain practically the same figures for the heat gas 
and force as are given for high-grade cotton. The 
proportion of nitroglycerine to obtain this result 
would, of course, decrease as the grade of the 
cotton increased ; and these figures indicate that 
about the same erosion, in effect, would be pro- 
duced by high-grade gun-cotton as by a mixture of 
low-grade and nitroglycerine having the same force. 

An increase of the force by the addition of nitro- 
glycerine, of course, unduly increases the heat- 
factor at the expense of the gas-factor. In this 
connection it is well to remember that the initial 
temperature of the gas is practically independent 
of the size of the charge and the amount of 
chamber-space. The temperature, which is the 
result of the combination of the materials of the 
charge, is not sensibly lowered by the expansion 
which takes place in the chamber because this ex- 
pansion performs no work. The only expansion 
which lowers the temperature is that which per- 
forms work in communicating velocity to the pro- 
oe This fact emphasises the desirability of 
keeping the heat-factor as low as possible. An 
interesting corollary of this law is that the heating 
of the surface of the bore (and so, in a general way, 
the erosion) depending upon the duration of explo- 
sion as well as its temperature, will be greater for 
charges giving comparatively low velocities than for 
larger charges of the same explosive giving high 
velocities and lessening the stay of the projectile 
in the bore 





This conclusion appears to be verified by some 
recent tests at Sandy Hook, in which the smaller 
charges of a powder containing a large percentage 
of nitroglycerine appeared to produce greater 
fusion of the head of the spindle than larger 
charges of the same powder. 

Another matter which may prove to be of some 
importance is the fact that the addition of a small 
portion of nitroglycerine to gun-cotton makes the 
powder work much better in the soft state, and 
gives it better consistency in the dried state. 

While these theoretical considerations, perhaps, 
are not yet all established by experiment, they are 
still in accord with the knowledge we have already 
acquired. They indicate the desirability of nitro- 
glycerine from a ballistic point of view, and its dis- 
advantage in respect to erosion. The indications 
we have had in firing powders containing high pro- 
portions of nitroglycerine indicate that their erosive 
effect is so great as to be practically prohibitive of 
the use of such powders in our sea-coast guns ; and 
though its effect is comparatively less in smaller 
calibres, it now seems probable that this condition 
will limit the use of nitroglycerine to low propor- 
tions in powder containing high-grade gun-cotton, 
and to less than 40 per cent. when low-grade cotton 
is used. Low-grade cotton powder has not sufficient 
force to give the required results in most of our 
guns, but in siege guns, for which the velocity is 
limited by conditions of recoil, and the chamber 
for black powder is, as yet, retained, a powder of 
this type would probably be best. For the field 
guns the cutting down of the chamber-space in the 
adoption of a metallic cartridge-case for smokeless 
powders reduces the allowable charge, so that the 
conditions can only be fulfilled by a powder with 
force at least equal to that of high-grade cotton 
powder, unless, indeed, the use of the perforated 
cylindrical grains shall come to our aid. For the 
sea-coast guns, the fact that the greatest practicable 
power is desired will lead to the use of as much 
nitroglycerine as may be deemed allowable in view 
of the erosion. 

In conclusion, the Department has at its disposal 
smokeless powders of domestic manufacture for 
four types, namely : 

1. Powder consisting of gun-cotton without nitro- 
glycerine. 

2. Powder containing a small proportion—about 
10 per cent. or less—of nitroglycerine. 

3. Powder containing a considerable proportion 
—20 per cent. or 30 per cent.— of nitroglycerine. 

4, Powder containing a large proportion —40 per 
cent. or more—of nitroglycerine. 

So far as ballistics go, the first type will probably 
prove adaptable to use for field and siege guns, and it 
has been very successfully adapted by the Navy to 
their 6-in. guns. The other types will undoubtedly 
meet the ballistic requirements of all calibres. The 
choice among them will depend upon conditions of 
erosion and stability, and the examination into 
these conditions is the next step in due order to a 
wise selection. 

(Zo be continued.) 





THE SCHRODER TACHEOGRAPH. 

Mr. Wiirrip Arry, B.A., M. Inst. C.E., in the 
interesting review of geodetical instruments and 
methods given in the lecture on ‘‘ Geodesy,” delivered 
some mouths since before the students at the Institu- 
tion of Civil Engineers, gave the theory of several 
tacheometers and tacheographs in prevalent use in 
foreign countries, and more or less known in the 
Colonies and the United Kingdom. In this lecture 
(see ENGINEERING, page 220 ante) the great value of 
the majority of these instruments for saving labour, 
and as giving ready means for determining vertical 
and horizontal distances with exactitude and des- 
patch, was carefully pointed out. > implication 
the lecturer made it amply apparent that it would 
be well were his hearers to break through the regret- 
table attitude of neglect so uniformly evinced to- 
wards these instruments by English engineers of the 
elder generation. In the late Paris Exhibition an 
instrument of this class was exhibited, which was 
specially adapted for use as a telemeter combined with 
a plane table. This instrument, both in the principles 
involved and in the method of application, presents 
many points of novel interest, as compared with the 
pene Ah yr mte tect mentioned by Mr. Airy. The 
Schroder tacheograph was exhibited in connection 
with the cadastral survey appliances, among which 
it has been so far chiefly classed, although the sphere 
of its usefulness could readily be extended to almost 
every other form of survey and levelling : 

This tacheograph is a happy combination of the 





principle of the plane table, with that of the triangle 
of Praetorius—determining the position of points hori- 
zontally by the former and vertically by the latter. 
Practically it is a modern revival with perfected de- 
tails of appliances well-known to and constantly em- 
—— by surveyors in Roman times. 

The triangle of Praetorius was simply a right-angled 
triangle with variable hypothenuse fixed in a vertical 
position, so as to permit the angles subtended between 
the horizontal and the line of sight being measured, 
The plane table enables the position, in plan, of any 
sighted point to be determined with no more difficulty 
than their position in section by the right-angled 
triangle with adjustable hypothenuse; but both deter- 
minations to be made absolute involves the measure- 
ment of a base and certain a calculations. 
The want of analytical knowledge forced the engineer 
of that epoch to have recourse entirely to the graphi- 
cal solution of the data involved in the use of the 
triangle. Owing probably partly to improvements 
in the water level, and partly to the lack of precision 
attaching to graphical solutions, this instrument 
gradually went out of use and was forgotten. The 
same principle was in modern times embodied in 
the tacheometer of Peaucellier, and the homolograph 
of Lagner, both of which, however, are complicated 
in = 59 se and not over reliable. 

The Schroder tacheograph, within certain limits, 
—— a simple, exact, and expeditious means of 

etermining the co-ordinates of any point in a survey 
by reference to any other point, and of reproducing 
them at the same time on paper to a given scale by 
one and the same operation. The Ziegler-Hager 
tacheograph, mentioned by Mr. Airy, is essentially a 
Praetorius triangle, but the determination of the 
co-ordinates of the observed point involves a certain 
amount of calculation in the numerical solution of 
these co-ordinates by similar triangles and the calcula- 
tion of the tangent of the subtended angle ; and, lastly, 
two readings of the staff to afford the indispensable 
measured base. In the Schroder tacheograph the neces- 
sity for two readings is done away with by furnishin 
the eye-piece of the telescope with a shifting system o' 
vertical hairs and using a cross-staff with a correspond- 
ing system of fixed targets. The distance between 
the targets furnishes the measured base, and is observed 
at one setting of the telescope. The movement of the 
shifting system of vertical hairs is governed by that 
of a cam, whose curvature is such that the distance 
between the vertical hairs is constantly maintained pro- 
portional to the apparent distance between the targets 
on the cross-staff, for each length of sight, involving 
a proportional variation in the length of the hypo- 
thenuse. It is evident that when the vertical hairs 
and the centres of the targets are in apparent coin- 
cidence, the external or real triangle and the internal 
or instrumental triangle are absolutely similar, The 
proportion between the sides of these triangles bein 
a known quantity, the reading of the vertical side o' 
the latter directly determines the position of the 
point sighted in elevation ; and if a pencil be fitted 
at the intersection of the vertical and horizontal sides, 
this will mark the position of the same point in a 
horizontal plane or in plan. The horizontal distance 
from the observing station is given by a suitably 

aduated horizontal scale or by measurement of the 

istance on the paper from the centre of the instru- 
ment to the pencil mark at the intersection of the 
vertical and horizontal sides, and the elevation above 
the plane of the instrument on a similar vertical scale. 
By simply substituting a shifting system of vertical 
hairs for a fixed one (as in ordinary tacheometers), it 
is possible therefore to do away with all the com- 

lications and liability to error involved in the calcu- 

[ation of angles, the use of logarithmic tables, double 
sights, readings, and entries, and often graphic con- 
struction as well. 

The working of the instrument will be readily under- 
stood by reference to Fig. 1, page 728. The line of colli- 
mation of the telescope L L coincides with and forms the 
shifting hypothenuse of the instrumental right-angled 
triangle. The other sides are provided with direct 
reading scales E and e, e respectively, and the pencil 
carrier at their intersection will be noticed at ¢. The 
triangle thus formed, lying in one vertical plane, is 
free to move horizontally round a vertical central 
axis o. The cam C, which governs the motion of the 
shifting vertical hairs, is carried on a slide attached 
to the side of the telescope which shifts with the 
shifting of the latter obedient to the motion of the 

ivot II. formed by the clamping screw of the vernier 

longing to the vertical scale E. 

The working is simplicity itself. After havin 
directed the telescope on to the point to be observed, 
by turning the mill-headed ecrew B attached to the 
pinion working a rack which shifts the vertical side 
of the triangle, by reference to the centre of the 
instrument, together with other correlated parts, the 
intersection of the cross-staff targets by the shiftin 
hairs is effected. This done, the difference of leve 
indicated on the vertical scale E is read off directly 
—the horizontal distance is similarly read off on 





scale e e—while the direction, and distance from the 
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centre of the instrament, of the station sighted is 
indicated by the mark made with the pencil carrier ¢ 
on the paper or metal sheet with which the circular 
horizontal plate P is covered. This plate P is provided 
with verniers and suitable horizontal graduation ; 
while the vertical graduated quadrant attached to the 
telescope, working against a vertical vernier attached 
to the vertical axis, enables the vertical angles to be 
measured. The observations with the instrument ean 
thus be checked and controlled by ordinary trigono- 
metrical calculation, if the work is of sufficient im- 
portance to make this desirable. 

The range of the instrument necessarily varies with 
the dimensions of the staff and the scale to which the 
plan is plotted. The ordinary size of table and of 
aerate enables all the points contained in a circle 
of 240 metres diameter (787.44 ft.) to be observed to a 
scale of yy, (about 14 chains to the inch). By 
doubling the length of the cross-staff the scale would 
be halved, the distances within working range would 
be doubled and the surveyed area q upled, and so 
on, with the same size of instrument, so that the 
working range can be inc to any convenient de- 
sirable limit. The construction of the cross-staff 
is shown in Fig. 2. It is composed of a vertical piece 
m, and of a horizontal arm r which is fixed at right 
angles tom. The horizontal arm carries three targets 
v,v, and v”., The.vertical position of m is determined 
by a spherical bubble or a plumb bob attached thereto, 
and when so determined, the staff-holder kee 
it fixed in that position by clamping two side 
struts; the horizontal position of the cross-arm 7 is 
involved in the vertical position of the support. In 
sighting, the target v is intended to coincide with the 
fixed vertical hair of the micrometric group in the 
eye-piece of the instrument, while the two shiftin 
hairs are designed to coincide with the targets v’ an 
v’. A small telescope / perpendicular to the plane of 
m, enables the staff-holder to adjust the staff correctly 
perpendicular at right angles to the line of sight. 

he system of cross-haira contained in the tele- 
scope of the instrument (Fig. 3) consists of a fixed 
horizontal hair A h intersecting the line of a fixed 
vertical hair m’ and of two movable vertical hairs m 
and ¢; each of these vertical hairs has, as pre- 
viously stated, a special function to perform, corre- 
sponding with one of the three targets of the cross- 
staff; ¢ which appears to the left of the visual 
field of the telescope is made to bisect the inverted 
image of the target »; m works with the target v’, 
and is used for short sights (20 to 50 metres to 
the yey scale), while m! works with v’, and corre- 
sponds (to the same scale) with distances above 
50 metres (164, &c.). The position at which the 
observer has to cease using m and transfer his 
attention to m’, and vice versd, is indicated by the 
dotted line ¢' of the diaphragm, but it is also indi- 
cated by the relative apparent interval between the 
targets v/ and v’ and the hairs mand m’. If in con- 
sequence of the nearer approach of the staff-bearer, 
the hair m' appears closer to m than the target 
is to v’, i.e, that the targets appear further 
apart than the corresponding hairs, the hair m! must 
be abandoned, and the other hair and target used 
{i.e., hair m and target v). Inversely, if the staff- 
bearer is receding, the target v” would appear closer 
to v/ than m does to m', the observer must, there- 
fore, have recourse to the external targets which 
compose the longer cross-staff. 

After setting up the instrument on its legs in the 
ordinary way, the next operation is to fit a sheet of 
paper or metal to the circular table. If paper be 
used, three incisions in the shape of an }{ must be 
made at the centre, so that by folding back the small 
flaps thus formed a square opening is produced of the 
proper size to insert the screw of the vertical axis of 
the instrument. Thisaperture, after the sheet is used 
and removed, can then be closed by folding back the 
flaps. If metal is used, such as sheet zinc, the 
aperture can be punched out and then the hole 
subsequently closed with the punched piece. Or, in 
either case, a circular opening of a diameter of 
0.01 metre (0.39 in.) can be made, which can be 
similarly closed after use. The vertical axis is then 
screwed into the centre of the circular table. The 
instrument is then placed in position over the axis, 
the gearing of the tangent screw V’ (Fig. 1) being 
duly inserted. The next operation in setting up is to 
level the instrument in the ordinary way and by the 
ordinary means. Sighting involves three operations : 
First, make the horizontal hair of the telescope co- 
incide with the horizontal line of the cross-staff ; 
second, make the left-hand fixed vertical hair bisect 
the white vertical line of the corresponding target ; 
third, bring the movable right-hand hair to bisect the 
white vertical line of its target. The sighting opera- 
tion is then complete. 

The staff has to be worked as follows: The length 
of the cross-staff varies inversely with the scale. The 
following explanations apply specially to the scale of 
rv'sx, Which is the one generally in use for cadastral 
surveys and for the preliminary surveys on reilways. 
The staff-bearers examine and divide up the area to be 
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surveyed, the centre of which is occupied by the 
observer. During the time required for this pre- 
liminary work of the staff-bearers, the observer sets 
up his instrument as above described. The staffmen 
then commence their round, occupying the nearer 
points first. A start is made at 20 metres, mea- 
sured by pacing, and from each station they proceed 
diverging. The operator takes his sights successively, 
in order of their numbering. Each staffman having 
completed the section allotted to him, returns towards 
the operator. The first returned fills up his time, if 
necessary, by moving on points closer than 20 metres 
from the centre, and which, being too close, had not 
been previously determined by means of the staff and 
sighting on the targets. 

Each observing station forms the centre of a survey 
disc which requires to be connected with the previous 
and succeeding discs, if any, so as to take its place on 
the general plan. The first thing to do is, therefore, 
to determine the position on the general plan of each 
station from which the distances are taken. If paper 
discs are used, the central aperture is first closed, as 
before described ; a needle is run through the mathe- 
matical centre, and the disc placed in its correct rela- 
tive position by means of the direction sights on to 
known points marked thereon. The B poses of the 
centre is then verified and confirmed by the super- 

sition of common sighting points on two or more 

iscs—the position of which is exact when these 
common points coincide. The same results may be 
obtained by tracing pure and simple with a sheet of 
tracing paper, on which the successive station discs are 
fitted os their centres and the direction of common 
points. By this latter means it is even possible to 
obtain a general plan at least as exact, and often more 
exact, thau by the older methods of plotting with a 
straight edge and protractor. Of course the scaling of 
the sides of polygons must always be done on the 
original discs and not on the tracings. 
he diameter of the circular table of the tacheo- 
graph necessarily limits the radius of the areas sur- 
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veyed, and for the scale of one-thousandth this radius 
is limited, as we have stated, to 120 metres, 

Each survey disc to this scale comprises an area of 
three to four hectares (6.41 to 9.88 acres), and it is in 
practice easy for one observer to complete observations 
at from four to six stations in an ordinary working 
day, or to survey an area of from 12 to 24 hectares 
(29.64 to 59.28 acres). The radius of 120 metres 
(393.72 ft.) is the limit of direct survey only ; but the 
extreme range of the instrument can easily be extended, 
without altering the scale, to four times that distance, 
simply by using the tacheograph as a tacheometer. 
If the work to be undertaken is of the nature of flying 
surveys to a relatively small scale, say, 1 to 20,000 
or 1 to 50,000 (3.168 in. to 1.2672 in. to the mile) in 
extensive open country—like the Steppes of Russia, the 
Pampas of South America, the barren lands of North 
America, the Karoo of South Africa, &c.—it is easy 
to produce a correct map with accurate altitudes 
with very small expenditure of time and money. So 
that the survey of these regions, which up to this 
day has never been attempted on the score of 
expense, now can reasonably be undertaken with 
the Schroder tacheograph. In this kind of surveys 
the croas-staff mentions previously would necessarily 
be replaced by ‘“‘living staves,” as suggested by 
Colonel Goulier in his instructions for the use of the 
telemeter. These might consist of pairs of men on 
foot, or on horseback, who should rapidly move from 
point to point to be surveyed, holding the ends 
of a steel tape suitably placed, the men holding 
it becoming themselves the sighting targets, 20, 
30, and even 40 metres apart. A simple reading 
of the difference of level is generally sufficient, 
but if extreme accuracy is desired, this may be 
obtained in the following way: Ist, by repeating the 
reading and taking the mean; 2ad, by reading the 
angles on the vertical arc in degrees and fractions, 
and calculating the difference in level by the known 
distance. Check readings of this kind, alone or 10 
combination, ensure a degree of precision nece:sarily 
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is effected as follows with the tacheograph: The 

clamping screw II, which clamps the friction-plates 

of the upper tangent screw V, maintains the inclina- 

tion of the line of collimation constant, independently 

of distance; in this case the differences in level 

read on the vertical scale E vary as the distance. 

If II is unclamped and II’ is clamped with the vernier 

which moves along the scale E, then the differences of 

height become constant, while the inclination- varies 

with the distance. In this case all points along the 

line of sight situated at those distances where the 

hairs of the diaphragm coincide with the respective 

targets of the cross-staff, are evidently points along 

the same contour, whore height above or below the 

level of the instrument is that shown by the selected i 

position of the vernier on the scaleE. This furnishes i 

a ready means of determining the position of all i" 

required contours visible from each observing station, i 

at any desired distance apart, with a very great 

degree of accuracy. The greatest rapidity is obtained ! 

in contouring by employing two staffmen, who work 

along the given contour by alternately passing each 

nine ‘ ie ' Ke ; other. The required height being given at the starting 

Ree ERT seen canes ee point, each staffman when setting up his staff sights 
a on to the cross-staff of his mate through a small hori- 

zontal sight attached to his own cross-staff. In this 

way the staffs are all approximately set up at the same 

level by the staffman, and require very little adjust- 

ment by the operator. In conclusion, we should like 

to draw the attention of our Ordnance and the Cape i] 

Suryey Departments to the instrument above de- 

scribed as eminently calculated to simplify, shorten, 

and cheapen the great task of survey in South Africa, 

which will have to be undertaken so soon as military 

operations are over in that vast country. 
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Morizy Srwack Works.—The Morley Sewage Puri- 
fication Works, designed by Mr. W. E. Putman, were 
opened on Monday, the 3rd inst., by the Mayor (Mr. C. i 
Scarth). The cost of the works, including the site | 
of 126 acres, has been 43,826/., or about 2/. per head of i 
the whole population of the borough. Mr. Putman has i 
developed a combined chemical —— and bacterio- 1 
logical system, to be followed by land treatment. The 
total capacity of the three settling tanks is 1,567,617 
gallons, or about one and a half a storage for the present 
: ae maximum dry-weather flow. The bacteria beds, which 
in degrees, &c. ; second, repetition of one, or both, | receive the effluent from. the settling tanks, age each 
readings. : : 120 ft. long by 60 ft. wide, while they have an average 

The determination and direct plotting.of contours! depth of 4 ft. 





far exceeding that of single readings. These checks, 
order of the increase in exactitude of the result, 
band as follows : First reading, of the vertical angle 
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THE LIVERPOOL TRIALS OF HEAVY 
MOTOR VEHICLES. 


Tae TRIALS. 


Two years have elapsed since the last important 
series of trials of heavy motor vehicles were carried 
out by the Liverpool Self-Propelled Traffic Associa- 
tion, which modestly describes itself as the local 
centre of the Automobile Club of Great Britain and 
Ireland. Of other local centres we hear little, 
probably because few of them are blessed with a 
secretary of such great organising capacity as Mr. 
Shrapnell Smith, who has succeeded in inoculating 
the many enterprising public men and manufac- 
turers of the Liverpool district with some of his 
own enthusiasm. 

Such trials are necessarily very expensive, but 
Liverpool has never lacked public-spirited citizens, 
and the requisite funds have been provided by 
generous donations from members of the club. 
Others, such as Mr. Henry Fowler, A.M.I.C.E., 
and Mr. Basil H. Joy, gave their services as 
honorary officials, and Professor Hele-Shaw, who 
was one of the judges, was able to provide a 
number of trained observers in the persons of his 
students. Our own thanks are especially due to Mr. 
Shrapnell Smith, Mr. Fowler, and Mr. Joy, for 
great assistance in every possible direction. 

The trials, which are to be completed to-day, 
have been of an eminently practical character, and 
are of especial importance, in that application is 
being made to the al Government Board for a 
modification of the present regulations, under which 
the maximum weight of the vehicles must not 
exceed 3 tons. There is no question but that this 
limit of weight has indirectly been most valuable, 
since it has compelled makers to seek strength in 
& proper distribution of material rather than in 
mere massiveness. Nevertheless, the regulation, 
if maintained, would seriously handicap the 
industrial development of heavy motor traction, 
for which powerful syndicates have, we gather, 
been ical in the Lancashire district. 

In order to provide data to guide the final 
decision of the authorities in a possible revision of 
the law, arrangements were made on this occasion 
for the trial of two new classes of car, in which no 
tare limit was fixed. The larger of these cars, 
known as Class C, were to be capable of carrying 
a minimum load of 5 tons, at a speed of 5 miles 

r hour, and to have a level platform area of not 

ess than 95 square feet. 

In the case of the smaller cars, Class D, the 
minimum load carried was to be 4 tons, and 
there were no requirements as to the size of the 
platform. The cars entered in Class C numbered 
three—one by the Thornycroft Steam Wagon Com- 
pany, Limited, of Chiswick, and two by Messrs. 
. and A. Musker, Limited, of Liverpool. 

In Class D there were six entries by the following 
firms: The Thornycroft Steam Wagon Company, 
Limited, Chiswick ; Messrs. T. Coulthard and Co., 
Limited, of Preston ; Mann’s Patent Steam Cart 
and Wagon Company, Limited, of Leeds ; Messrs. 
Simpson and Bibby, of Manchester; and the Me- 
chanical Transport Company. The car entered by 
the last-named firm was, however, not ready, and 
was withdrawn from the trials. 

In addition to these two new classes, trials were 
also made of oil and steam-driven cars complying 
with the law as at present established. In Class A 
the cars were required to take a load of 14 tons asa 
minimum, with a tare not exceeding 2 tons. The 
platform area was fixed at 45 square feet, the 
width of the driving tyres at not less than 3 in., 
and the speed at 8 miles per hour. Two cars only 
were entered in this class, both by Messrs. G. F. 
Milnes and Co., of 17, Balderton-street, London, 
W. These were the only petrol cars competing, 
all others being steam cars 

In Class B the requirements were decidedly 
stringent, the cars being required to take a load of 
5 tors on a tare of 3 tons. ‘The platform area was 
fixed at 75 square feet, the width of driving tyres 
at 5in., and the speed at 5 miles per hour. The 
only car entered in this class was one built by the 
Lancashire Steam Motor Company, of Leyland, near 
Preston. 

The most severe tests of the cars so far were 
those carried out on Monday last, in which the cars 
were required to mount an incline varying from 
1 in 22 to 1 in 9, sections of which are shown in 
Figs. 1 and 2. Two sets of trials were made, one with 
the cars light, and the others with them laden. The 


former proved the severer test, since a less propor- 
tion of the total weight to be moved was then avail- 
able for adhesion. e cars were started at a point 
where the gradient was 1 in 22, and on reaching the 
gradient of 1 in 9 they were stopped by whistle. 
After resting a few seconds, they were sent on 
again, and the rate of acceleration noted. It was 
originally intended to merely note the time taken 
for the car to traverse the first 3 yards after 
the signal to start. This plan was, however, 
modified, and speed curves obtained instead, 
which are not yet available. After starting on 
the incline, the cars proceeded further, and 
finally reached the 1 in 11 gradient, marked 
“DE” in the profile. In the ‘‘ light” trials this 
proved more difficult to most of the cars than the 
lin 9 gradient, since the latter was laid with sets 
which afforded a good hold for the wheels, whilst 
the 1 in 11 gradient was paved with cobbles, 
the smooth surfaces of which gave little adhesion. 
One or two of the cars almost ‘‘ stalled” here, but 
all finally succeeded in getting up, with the excep- 
tion of two automatic cars, which, having only left 
the shops on Saturday, proved to be out of adjust- 
ment, and were withdrawn by the makers for 
correction. 


In addition to the above, other trials were also 
made on Monday, but these, consisting as they did 
of manoeuvring the car into an embayment 1} 
times the length of the car, were tests rather of the 
skill of the drivers than of the steering qualities of 
the cars, which are, we fancy, practically the same 
in all cases. 

On Tuesday the cars made the trip from Liver- 
pool to Manchester, and all got through save that 
entered by Messrs. Simpson and Bibby, which was 
overladen on the Monday. This, we understand, 
led to a twisting of the frame, and consequently 
the brakes could not be freed from the wheels, yet, 
in _ of this, the car managed to get as far as 
Speke, about 7 miles from the start. The incident 
was a very unfortunate one, as the makers have 
spent much time and capital in developing a car on 
original lines, and have had, we gather, a number 
working satisfactorily at Manchester for some time 
past. None of the gradients on this trip were to 
be compared to those tackled on the previous 
day. The petrol cars were rated at a higher 
speed than the others, and it will be seen that 
the best of them ran the 39 miles on tho 
Tuesday at an average of 7.57 miles per hour, 
whilst the big Thornycroft car, carrying 7 tons, 
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On reaching the top of the incline a return 
journey was made, and the car stopped by signal 
at some point or other of the 1 in 9incline. The 
distance travelled, after the signal, was measured, and 
will be found tabulated on the next page. The speed 
of the car at the moment the whistle sounded was 
accurately measured by means of a simple chrono- 

ph. This consisted of a clock-driven drum of 
the usual type. A spoke of one wheel of the car 
was chalked, and as the chalk mark reached the 
ground at each revolution, the ‘‘chronographer ” 
pressed a key marking the revolving drum. On 
measuring the records thus produced, the speed of 
the car when signalled could be deduced with great 
certainty. Even when laden, the cars proved to 
be under excellent control on this very steep 
gradient. A good deal depended, no doubt, on the 
driver, as all were not equally alert. 

The vehicles entered by Mann’s Patent Steam 
Cart and Wagon Company, which were de- 
scribed in our last issue, seemed to slip less than 
the others when ascending the cobble paving at 
the top of the incline. We should, however, be 
disposed to attribute this mainly to the wheels of 
the cars, the treads of which had projecting rivet 
heads, and were also grooved at intervals. The 
other cars had smooth tyres, giving much less grip 





on the road. 


accomplished the distance in 6 hours 7 minutes, 
corresponding to a speed of 6.37 miles per hour, 
whilst the slowest of the cars maintained an 
average of 4.41 miles per hour. ; 

On the Wednesday, cars A, and C, missed their 
way, but nevertheless made good time. Car B, 
had the misfortune to sink into a soft piece of 
made road, which caused a considerable delay ; 
but ultimately it completed the 43-mile trip in 
7 hours 14 minutes. Car A, was more fortunate 
than its fellow, and, keeping the proper route, 
completed the distance in 5 hours 47 minutes, 
corresponding to an average speed of 7.41 miles 
per hour. The quickest of the heavy cars took 
5 hours 46 minutes, so it will be seen that on this 
occasion the steam car beat the petrol one, its 
average speed being 7.43 miles per hour. 

In our previous issue we gave details of several 
of the cars submitted to trial, and we now supple- 
ment this below with some particulars of certain of 
the other cars entered. 


Messrs. Mitnes anp Co.’s Cars. 

The two petrol cars entered in Class A by 
Messrs. G. F. Milnes and Co., of 17, Balderton- 
street, London, W., were built to the same 
patterns. The length over-all of the cars was 17 ft., 
and the extreme width 4 ft. 9 in. The platform 
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provided rests on a steel channel frame, and 
is capable of carrying a load of 3 tons. The 
motor is of the Daimler type; and is capable of 
giving 10 horse-power on the brake. The engine 
governor is adjustable to cut off at from 750 to 1000 
revolutions per minute. The cylinders are, of 
course, water-jacketed. The circulating water is 
passed through a cooler at the front of the car, 
much resembling an ordinary surface condenser in 
construction. The cooling water passes round 
the tubes, and air is drawn through the tubes by a 
fan mounted on the crankshaft of theengine. The 
cooling is said to be very efficient, the loss of 
water not exceeding one quart per day. Four 
changes of speed are provided by change gear on 
the constant system. 


Messrs. C. anD A. Musker’s Wacons. 


Two lurries were entered by Messrs. CO. and A. 
Musker, Limited, of The Brook, Liverpool. Un- 
fortunately, these had only left the shops on Satur- 
day, and hence there had been no possibility of 
getting them into adjustment for the trials. This 
was especially necessary, in that the working of the 
cars is almost entirely automatic. One car was 
designed for burning oil (Figs. 4 and 5, page 729), 
and the other for coke (Figs. 6 to 8, page 732). 
In both cases the boiler is of the simple coil type, 
the fire chamber being entirely surrounded by the 
water tubing. The coke-fired boiler (Figs. 15 and 16) 
is stoked through a central shoot. The ashpan is 
closed, and the draught is produced by a steam jet 
forcing air beneath the grate-bars. In working, 
when the pressure rises to 225 lb., the designed limit, 
steam is automatically shut off from the jet; and 
the supply of air being correspondingly reduced, the 
pressure is maintained at the desired point without 
needing attention from the driver. 

The boiler is intended to supply superheated 
steam, and to secure this, means are provided by 
which the feed is reduced automatically, should 
saturated steam be generated. To this end, a long 
brass rod is fitted in the main steam pipe, where it 
is entirely surrounded with the steam passing to 
the cylinders. One end of the rod is secured to the 
steam pipe, whilst the other passes through a gland. 
As the temperature inside the pipe varies, a greater 
or lesser length of the brass rod projects through 
its gland, and this motion of the end of the rod is 
utilised to throttle the suction of the feed pump. 
When the boiler is generating saturated steam, the 
suction is accordingly closed ; and the feed being 
thus shut off, the temperature of the steam pro- 
duced rapidly rises, and when superheated to the 

esired degree opens the feed suction again. ‘ 

The engine is of the four-cylindered single-acting 
type (Figs. 9 to 12, page 732), the pistons being 
im. in diameter by 5 in. stroke. The valves 
are of gas-engine pattern, and are actuated by 
tappets on a frame rocked by eccentrics, secured 
to a shaft geared level with, and fixed parallel to, 
and above, the crankshaft. 

© two Musker cars were by far the lightest 
entered in Class C, in which cars were scheduled to 
carry 5 tons as a minimum load, there being no 
tare limit. The oil-fired car weighed 3 tons 


3qr. Asalready stated, both cars proved out of 
adjustment on Monday, and had to be withdrawn 
from the hill-climbing trials. The makers, how- 
ever, hope to have them in working order to-day, 
when the run up Shear Brow, in Blackburn, part 
of which is 1 in 7.06, will give them a very severe 
test. 
In general dimensions both cars are similar, 
each being 18 ft. long by 6 ft. 6 in. extreme width. 
The wheel base measures 10 ft. by 5 ft. 7 in. be- 
tween centres of treads. The platforms are wholly 
of hard wood, and has each an area of 106 square 
feet available for goods. When light, each measures 
4 ft. in height from ground level, and when loaded 
with 5 tons, 3 ft. 94in. The wheels at the front 
are 3 ft. by 5 in. wide, whilst the drivers are 
3 ft. 94 in. in diameter by 6 in. wide. The plat- 
form is supported by springs, and has no machi- 
“a whatever attached to it. 
he boiler is fixed on a special machinery plat- 
form below the main platform. In each case it is 
built up of weldless steel tubes, with but three 
joints in the entire length of the coils. The heating 
surface —— is 70 square feet, and in the case 
of the coke-burning one (Figs. 15 and 16, page 733) 
the grate area is 24 square feet. Both boilers have 
a test pressure of 2500 lb. per square inch; the 
designed working pressure, however, is 250 lb. 
As already mentioned, the draught for the coke- 
fired boiler is supplied by a steam jet, but for 
the oil-fired boiler (Figs. 13 and 14, page 733) cen- 
trifugal fan is used (Figs. 17 and 18, page 733). This 
fan is driven by a separate engine, to which also are 
coupled the boiler and feed pumps. As the pressure 
rises, the steam supply to this engine is throttled, 
so that both fan and pumps run at a slower speed. 
Immediately the pressure drops, however, the 
engine gets steam again, and the speed of the fan 
and pumps is increased to their maximum. 
The whole of the machinery, including main 
engines, fan engine, and transmission gears, is 
borne on a teak platform strengthened with steel, 
and i noes at each corner from the axles by 
means of spiral springs. 
The oil-burner (Fig. 14) is of a type patented by 


are machine-cut, and run in oil-tight and dust-proof 
casings. 
Messrs. Stimpson and Brssy’s Wacon. 

Messrs. Simpson and Bibby, of the Pomona En- 
gine Works, Cornbrook, Manchester, submitted a 
lurry in Class D. In this the minimum load igen 
was 4 tons, the tare was unlimited, as was also the 
— area ; but the speed required with the full 

oad was 5 miles perhour. The carshown weighed 

3 tons 19 cwt. and 3 qrs. light, and was provided 
with a platform for goods measuring 11 ft. 6 in. by 
6 ft. 6 in., giving an area of 74? square feet. It 
has been designed to carry a load of 5 tons, and at 
the same time haul a trailer with a 3-ton load up a 
gradient of 1 in 9. 

The boilers of the flash type, being built up of 
indented tubes; these provide only a tortuous 
path for the steam or water, and as a consequence 
it is claimed that there is no ‘‘gulping,” as with 
certain round-tube boilers, this being effectually 
checked by fluid friction. It is further claimed 
that the boiler is self-cleaning, no matter what 
water may be used. The boiler has been tested to 
1000 1b. per square inch, but has no fixed limit of 
working pressure, since the pressure is varied 
according to the work to be done, between 26 lb. 
per square inch and 400 lb. In fact, this variation 
of pressure is relied on for varying the speed and the 
effective torque on the drivers. Along a good road 
down a slight incline, for instance, only 26 lb. pres- 
sure is needed. On reaching the foot of a particularly 
stiff up-grade, on the other hand, the driver would 
halt afew seconds to boost his pressure up to pos- 
sibly 400 lb. per square inch. Two engines are pro- 
vided, each having three single-acting cylinders, and 
capable of generating 22 horse-power on the brake, 
making a total of 44 horse-power for the car. The 
steam supply is superheated, under ordinary con- 
ditions, some 600 deg. Fahr. As in most of the 
other cars, the steering is effected on the divided axle 
system, .but in the present instance link and pin con- 
nections are avoided, flexible wire cables being used 
instead. It is claimed that in this way all backlash 
is avoided; whilst as the weight istaken on ball-thrust 
collars, very little power is needed. All the wheels 








the firm, in which the oil is vaporised and mixed 
with the air needed for combustion before leaving 
the burner, and the latter has no small holes liable 
to become choked. The size of the flame is 
automatically adjusted in accordance with the heat 
required. 

The engines are designed to run at 500 revolu- 
tions per minute, at which speed they are cap- 
able of generating 25 horse-power. As already 
mentioned, the valves are of the gas-engine type, 
this pattern being adopted as giving the best 
results with the highly superheated steam with 
which the car is intended to be operated. Reversal 
is effected by a sliding wedge which shifts the 
eccentric driving the rocking frame carrying the 
valve tappets. The arrangement also permits of 
‘ linking up,” and allows the driver and others to 
vary the cut-off between } and jstroke. The tank 
will hold 160 gallons of water. The exhaust steam 
is not condensed, but superheated, and passed up 
the boiler chimney. Spur-gearing is used to con- 


are of the artillery pattern, and have phosphor- 
bronze hubs lined with magnolia metal. e front 
wheels are 32 in. in diameter by 44 in. wide, whils t 
the drivers are 36 in. in diameter by 6 in. wide. 
Tue THornycrorr Wacons. 
The vehicle shown in Class D by the Thornycroft 
Steam Wagon Company, Limited, Basingstoke, is one 
of the company’s standard patterns (Fig. 19, page 
736). It is designed to carry a load of four usefyl tons 
on its own platform, and under favourable condi- 
tions can, at the same time, haul another couple of 
tons on a trailer. Its dimensions are as follows : 


Ft. In. 
Length Sa 18 6 
Width over all das aah om aa 6 6 
Height an As RE ses is 9 0 
Wheel base, length ad a <p 10 0 
1, _.width (to centre of tyres)... 5 6 
Platform, length ... soe fe 12 6 
ad widt' 5 8 

= area... ; 71 sq. fb. 











16 cwt. 2 qr., and the coke-fired one 3 tons 14 cwt. 


nect the driving wheels and the engine. The teeth 


The tyres are of steel, those for the leading 
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STEAM LURRY WITH COKE-FIRED BOILER. 
CONSTRUCTED BY MESSRS. C. AND A. MUSKER, LIMITED, ENGINEERS, LIVERPOOL. 























= (For Description, see Page 731.) = 
Bis ve 

Ee |... Fig.6 ris ; 

a 






































































Fics. 9 To 12. ENGINE FOR 
Coke anp Ow  Firep 
LuRRIES, 












































Set) eee 






































































































































































































































nd 
pe Ed i phe SE 





























i} 











Peet Oy, 1om-- she) -. 


, 





= 
et 




















June 7, 1901.] ENGINEERING. 733 


————————————— 


DETAILS OF STEAM LURRIES. 
CONSTRUCTED. BY MESSRS. ©. AND A. MUSKER, LIMITED, ENGINEERS, LIVERPOOL. 
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wheels being 4} in., and for the driving wheels! In Class C Messrs. Thornycroft are submitting a | 736), The wheel base is 12ft. 6 in. long by 5 ft. 7 in. 
Sin. wide. Both cars can maintain on average |car which they claim to be the largest yet con-| wide between the centres. The makers claim that 
toads a speed of 5 to 7 miles per hour, and may | structed. It is 22 ft. 6 in. long and 6 ft. 6 in. wide, |the car can easily take 7 tons of paying load on 
be expected to travel 40 miles five days per week. | and 9ft. 10in. extreme height (Figs. 20and 21, page | its platform. The tyres are of a special steel, those 
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on the drivers being 8 in. wide, but 12-in. tyres can 
easily be fitted, if needed, in particular services. 

The arrangement for isolating the engine from 
the shock due to the inequalities of the road is two- 
fold. In the first-place, each wheel rides loose on 
its axle. On the felloe a lug is bolted, on either 
side of which is a helical spring, which is com- 

ressed between this lug and one or other arm of a 
fork keyed to the driving axle. Actually, there are 
two lugs and two sets of springs at opposite ends 
of a diameter, thus securing symmetry. All the 
driving power supplied to the wheels passes — 
these springs ; the play allowed is small, but as the 
engine is greatly geared down, this play is suffi- 
cient to allow the engine to make nearly one com- 
plete revolution before its full power is transmitted 
to the wheels. The elastic coupling thus obtained 
prevents all torsional shocks reaching the engine ; 
whilst the rise and fall of the framing on the springs 
is provided for by another device, which the makers 
call a bell-crank drive. The third-motion shaft, in 
fact, is in three parts, connected together by two 
universal couplings. One end of the shaft is carried 
in brackets secured to the frame, and supports a 
spurwheel gearing with the second-motion shaft. 
The one end of the three-part shaft is carried on 
arms supported and riding loose on the driving 
axle. These arms are connected by horizontal 
links to the framing, thus preventing the arms 
turning with the axle ; but they rise and fall with 
this axle, carrying with them the free end of the 
third-motion shaft. 
universal joints, this rise and fall has no effect on 
the other end of the third-motion shaft, Between 
the arms named is a spurwheel keyed to the third- 
motion shaft, and in gear with the main wheel of 
the balance-box on the driving axle. 

The steering is effected on the divided axle 
system, each of the leading wheels being moved 
round a vertical spindle at the end of the front axle 
by means of worm gearing. The front axle is also 
pivoted at the centre, and the platform is supported 
on this pivot and by the two axle-boxes of the 
driving wheels. A three-point support is thus ob- 


tained which prevents any racking strains on the 


channel steel underframe. 

The platform, which has an oak floor, has a 
level area of 974 square feet, its length being 
15 ft. 14 in. and width 6 ft. 5} in. The underframe 
to which this platform is bolted is of steel channels 
rigidly braced by transverse members and gusset 
plates, suitable provision being made for carrying 
the boiler, engine, and transmission gear. 

The boiler is Thornycroft’s straight water-tube 
type. It is fired from the top through a central 
shoot, ordinary gas coke being used as fuel. It is 
built of steel throughout, and has been inspected 
and tested and guaranteed by the Manchester 
Steam Users’ Association. The fire is regulated 
by a door in the ashpan, and by a cover on the 
firing hole. The firebox is of such dimensions that 
it is not necessary in ordinary work to supply fuel 
more often than about once in 45 minutes. 

Two safety valves are fitted, the one being set to 
lift at the normal working pressure, and the other 
at 10 lb. higher pressure. A feed pump, driven 
direct by the engine, is provided, which can be 
used not only when the car is moving, but also 
when it is at rest, since disconnecting the engine 
from the transmissicn gear does not disconnect the 

ump. An injector of a special type, which can 
be opened up for cleaning and examination, even if 
under steam, is also fitted. An exhaust steam 
feed heater is provided which economises fuel. 

The fire can be cleaned through a clinkering hole. 
Special provision is made for keeping clean the 
water tubes. By removing the top cover of the 
boiler, the inside of the tubes can be cleaned by 
a steel wire brush. About three hours is needed to 
complete the job, which should be done every 
week. The outsides of the tubes are easily cleaned 
by means of a steam jet, after taking down the 
removable sides of the boiler casing. 

The engine is of the compound horizontal type, 
fitted with a radial valve gear, giving constant lead 
at all points of cut-off. The cylinders are 4 in. 
and 7 in. in diameter by 5 in. stroke, so that at 
800 revolutions per minute, and taking steam at 
200 lb. per square inch, the engine generates 35 
indicated horse-power. As already mentioned, the 
exhaust steam is passed through a feeder heater. 
Thence it passes to the smokebox, where it is 
superheated before — out through the funnel. 
A spark arrester is fitted in the smokebox. 

e bunkers have a capacity of 38 cubic feet, and 


Owing to the presence of the] pe 





contain sufficient coke for a trip of 50 miles, carry- 
ing the full designed load. The feed tank, which 
is placed underneath the platform at the rear, 
holds enough water for a full-load run of 18 to 20 
miles. It can be filled when empty in about five 
minutes by means of a steam water lifter. 

The transmission of the drive is effected entirely 
by spur gearing. Two running pes are pro- 
vided. Special attention is due to the arrangement 
for supporting the ‘‘third countershaft,” which is 
that next to the driving wheels. 

At the time of writing the trials are not com- 
plete, and, therefore, we shall continue our account 
of them in the next issue. We have still to chronicle 
the results of yesterday and to-day, and we may 
finally be able to add something in the way of a 
general account of the way in which the various 
vehicles behaved. They are, however, of such general 
excellence that it is only by a very detailed 
examination of the whole of the records, and by 
comparing the evidence of the recorders travelling 
with the various vehicles, and finally by opening 
up the engines and boilers—matters which are 
possible alone to the judges—that more than a 
superficial judgment can be arrived at. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
steady on ow forenoon, but very idle, only some 
2000 tons being dealt in. Scotch warrants rose to 33s, 7d. 
r ton cash, and left off $d. lower. Cleveland made an 
advance of 1d. per ton, and left off at 453. 3d. per ton 
cash buyers, ematite iron was not dealt in, but was 
quoted 1jd. per ton higher at 57s. 6d. buyers one 
month, Business in the afternoon was limited to 
prices, however, being harder. Scotch 
closed 2d. up on the day at 533. 7d. cash buyers, 
and Cleveland left off 34d. per ton upon the day 
at 45s. 44d. cash, whilst Cumberland hematite iron re- 
mained idle and unchanged in price. The settlement 
— were: Scotch iron, 533. 74d.; Cleveland, 453. 3d.; 
umberland hematite iron, 57s. 6d. per ton. The market 
was rather harder on Friday forenoon, and the dealing 
was confined to Scotch markets, which improved to 
53s. 84d. per ton cash buyers. Cleveland and hematite 
iron were both guoted better, and about 3000 tons of Cleve- 
land were dealt in at 45s. 8d. per ton three months. 
In the afternoon from 3000 to 4000 tons were done, 
the quotations finishing practically round the fore- 
noon close. The settlement prices were: 53s. 9d., 
45s. 6d., and 57s. 74d. per ton. On the pig-iron market 
on Monday forenoon business was wa poor, only a 
few thousand tons changing hands. cotch was un- 
changed in price, but Cleveland made an advance of 4d. 
per ton. At the afternoon meeting of the market 1000 
tons of Scotch only were dealt in, but the quotations re- 
mained steady, the same as at Friday’s close, while the 
settlement prices were: 53s. 74d., 45s. 6d., 57s. 9d. per ton. 
At the forenoon session of the pig-iron market on Tuesday 
some 5000 tons of Pig iron warrants were dealt in, wholly 
Cleveland, which fell 3d. per ton. Scotch was a’ 
marked down. Atthe afternoon market only one lot of 
Cleveland iron was sold, and Scotch closed at 533. 7d. per 
ton sellers. The settlement prices were: 53s. 6d., 45s. 3d., 
and 57s. 6d. per ton. The market was again very idle this 
forenoon, only 2500 tons changing hands. Scotch was down 
14d. per ton, and Cleveland was unchanged. No business 
was done in the afternoon, and the settlement prices 
were ; 53s. 44d., 45s. 14d., and 57s, 6d. per ton. The follow- 
ing are the quotations asked for No. 1 makers’ iron: 
Clyde, 66s. 6d. _ ton; Gartsherrie, 67s. ; Langloan, 
67s. 6d.; Calder, 68s. ; Summerlee, 70s. 6d.; Coltness, 733. 6d. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 653. 6d.; Shotts (shipped at Leith), 
69s. 6d.; Carron (shipped at Grangemouth), 67s. per ton. 
Speculative inaction continues to characterise the various 
warrant markets. As other metal markets show similar 
open. it is safe to argue that this inactivity is due, nob 
entirely to dull trade, but in a great measure to political 
causes, such as the Chinese difficulty and the Transvaal 
War. These difficulties seem to be tending towards a 
speedy and happy solution, and speculation may at any 
moment anticipate what effect such an ending would have, 
— as, notwithstanding the great outcry about 
d trade, 


stocks of pig iron are ev here decreasing, | wages 
and shipments of ae iron, poet from Middles- 


brough, are phenomenally 
rather more business doing 
several works covering their requirements for the next 
two months. The number of furnaces in blast is 76, 
against 85 at the same time last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood yesterday afternoon at 59, tons, as compared 
with 59,848 tons yesterday week, thus showing a reduction 
amounting for the week to 10 tons. 


Finished Iron and Steel.—One of the leading fea- 
tures of the iron and steel trades of the past week 
has been the reduction in the prices of fuel, and 
the further indication that workmen are sharing in 
the backward condition of ruling prices. ie coal 
supplies have not only been abundant, but the Concilia- 
tion Board of the Scotch Manufactured Iron ie have 
decided that ironworkers’ are to be at once reduced. 
Prices are now back to near the level of those ruling at the 
end of the year 1899, and thus the gain of nearly a year 
has been lost in half that time. At the beginning of the 


here has been 
ge hematite iron, 





year ship-plates were selling at 67. 103. to 6/. 12s. 6d. per 
ton, and they were quoted two or three weeks ago at 5/. 10s, 
~ ton, although makers have during the past week 

en holding out generally for 6/. During the past week 
mills have been running steadily, and the Clydebridge 
Works, which had cl down owing to the low rates of 
remuneration, have this week resumed the work of rolling 
plates and giving employment to fully 500 hands. Girdera 
are in fairly steady request, but for steel sheets there is 
only a little demand. 

Assessor for the Revaluation of Works in Lanarkshire. 
—Mr. William Muirhead, iron and steel merchant and 
manufacturer, of 37, West George-street, Glasgow, has 
been appointed as steel ee for the revaluation 
of the steel and iron works in Lanarkshire under the 
income tax assessor, 


New Steamship Contracts.—It has just been officially 
announced that the P. and O. Company have placed an 
order with Messrs. Caird and Co., Greenock, for two new 
mail and passenger steamers of 10,000 tons register, and 
having engines of 11,000 indicated horse-power. They 
are to be named temporarily the Moldavia and the Mon. 
golia—Messrs. Napier and Miller, Limited, Yoker, have 
recently booked an order for a handsome steel screw 
steamer for Messrs. Langlands and Son’s well-known 
trade. This vessel will somewhat larger and more 
powerful than her predecessors, and will be fitted 
up with all the latest improvements for passenger 
service. Like the later boats of the fleet, she will 
be built to the classification and special survey of the 
British Corporation Registry.—It is stated that the 
P. and O. 6544 have contracted with Messrs, Bar. 
clay, Curle, and Co, Glasgow, for the construction of a 
twin-screw steamer of about 6700 tons gross and about 
4200 tons net, to be similar to the twin-screw steamer 
Sicilia, just built by that firm.—The Ardrossan Dry Dock 
and Shipbuilding Company have just booked orders for two 
steamers of 170 ft. in length, to carry 700 tons of dead- 
weight. They are intended for the general coasting trade. 

Clyde Shipbuilding: Launches in May.—There is an- 
other prosperous month in the Clyde shipbuilding trade 
to pub on record, one of the vessels being a turbine- 
driven steamer, the first commercial vessel of the sort 

eb ordered. There were 32 vessels in the month’s 
aunches, of which 25 were steamers and seven sailing 
yachts. The following are the names and details of several 
of the more notable veasels. The Somali, of 6660 tons, 
built for the P. and O. Company by Messrs. Caird and 
Co , Greenock ; the Baltico, 3500 tons, built for Austrian 
owners, by Messrs. Russell and Co., Port Glasgow; the 
Dorisbrook, 2300 tons, built by Messrs. A. ye a end Co., 
of the same porb, for Messrs. Millar and Richards, Glas- 
gow ; the Etretsia, 3400 tons, built fora North Brunswick 
rm by Messrs. Russell and Co.; the Tomaidipas, 3000 
tons, built by Messrs. M’Millan and Co., Dumbarton, 
for Mexican owners; the Haverford, 11,300 tons, built 
for the International Navigation Company, by Messra. 
John Brown and Co., Clydebank; the Egria, 6600 tons, 
built by Messrs. Stephen and Sons, for the P. and O. 
Company ; the Perugia, 4500 tons, built for the Anchor 
Line, by Messrs. D. and W. Henderson and Co., Glas- 
gow ; and the Gordon Castle, 4750 tons, built by Messrs. 
Connell and Co., Scotstoun, for the Union-Castle Com- 
ae There were several dredgers and towing barges 
uilt by Renfrew firms for foreign owners. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Corporation Electric Undertakings. — The 
accounts of the Sheffield Se gag tramways under- 
taking have just been published. After providing for 
interest and for the repayment of loans, a net available 

rofit on the year’s operations of 21,8177. is disclosed. 

rom this amount it is proposed to place a sum of 
15,0007. to a special fund to provide for renewals of 
track, rails, machinery and electrical equipment, bring- 
ing this account up to 51,2777. The total street ~¥ 
now in use is 22. Since the Corporation have had the 
tramways, 22,000/. has been contributed towards the relief 
of the rates out of the profits. The accounts of the 
Corporation electric cauae ——— are also pub- 
lished. These cover a period of fifteen months, during 
which time a net profit of 40487, has been made, after 
payment of all capital charges. A comparative state- 
ment of the cost of generating and distributing the unit 
of energy shows that the cost per unit for coal has in- 
creased 0.20d., the total cost of same for the fifteen 
months being 5715/., as against 2084/. for the twelve months 
in 1899. There is a reduction in the cost per unit of 
and management, due to the large increase in the 
number of units sold. 


Proposed Tramway Extensions in Wakefield and Dis 
trict.—A scheme is being promoted for a series of impor- 
tant tramways in the district of Wakefield. It is intended 
to construct an electric tramway to connect Ossett with 
Horbury, which in turn is to be joined with Wakefield. 
Then it is proposed to lay a line from the centre of Wake- 
field to the colliery district of Outwood, and thence 
through Lofthouse and Rothwell to Hunslet, there to 
join the system belonging to the Leeds Corporation. 

A Bridge Contract.—The tender of Messrs. Whitaker 
Brothers, of Leeds, for the erection of a bridge which 2 
to connect the recently incorporated district of ae 
Side with the town of Workington, has been recommen 
for acceptance by the Street Committee of the. Working- 
ton Corporation. The amount of the contract is between 
20,0007. and 21,0007, 

Messrs, William Cooke and Co.—The annual meeting of 
shareholders in this omen’, was held at the = 4 
Steel Works, on Tuesday, Mr. Thomas Wilkinson, © 
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man and managing director, presiding. The report 
showed a profit of 79377. 13s. 10d. A dividend of 74 per 
cent. for the year was recommended, carrying forward 
15247. 3s. In moving the adoption of the report, the 
cbairman alluded to the fallin value of all classes of bar 
iron, which, coupled with a greatly diminished output, 
accounted for a reduction in profits. Under the difficult 
circumstances of the year, he regarded the balance-sheet 
as exceedingly satisfactory. Mr. C. D. Pettinger seconded 
the resolution, which was carried. The dividend recom- 
mended was agreed to. Mr. W. D. Holford was re- 
elected a director. 


Iron and Steel.—Taking the iron and steel trades all 
round, there has been very little business doing since the 
holidays, es remain practically the same. Con- 
gumers are sti _— off ordering to any ng wemeng 
extent, and there is difficulty in conducting business. 
The great obstacle to the improvement of the steel trade 
| the high price of coke. Whatonly comparatively a short 
time ago sold freely from 11s. 6d. to 13s. per ton is now 
making 22s , and makers are refraining from production 
except to fill orders. In most of the lighter trades busi- 
ness is quiet. One exception is the very fair demand for 
sterling silver f aapx in anticipation of free sales at no 
distant date. In plated goods there is little doing, and 
prices are most severely cut. 


South Yorkshire Coal T'rade.—There has been no pres- 
sure for supplies of house coal after the holidays, and 
trade in this class of fuel is very moderate. Prices were 
reduced on Saturday last, the drop averaging from 1s. to 
1s, 3d. per ton, but a few pits who deal in a specially high 

uality coal have dropped their top sorts 1s. 8d. per ton. 

his increase in the reduction is uot due to any under- 
selling tactics, but is in accordance with the agreement 
arrived at at a meeting of the coalowners of the district. 
Business in steam coal is decidedly improving, and prices 
have a tendency to harden as the season progresses, not- 
withstanding the fact that June opened with quotations 
from 6d. to 1s. per ton under May figures, There is 
practically no coal going to stock in consequence of the 
pits working only to the demand. The better sorts of 
coke maintain their prices, and the commoner qualities are 
a trifle dearer. 





Natal GOVERNMENT RaILWways.—It appears from a 
report presented to the Natal Legislative Assembly by 
the general manager, that the gross revenue of the Natal 
Government railways last year was 1,242,281/., as com- 
pared with 910,1002. collected in 1899, showing an increase 
of 302,181/., or 32.14 per cent. The revenue gradually 
improved month by month last year, having risen from 
54,220/. in January to 148,542/. in December. The work- 
ing expenses increased last year to 891,0897. They were 
augmented to the extent of 126,073/. by the enhanced cost 
of the coal which had to be imported for working pur- 
poses, in consequence of the colonial coalfields having 
passed into the possession of the Boers. The ratio of the 
working expenses to the traffic receipts increased last year 
to 71.73 = cent., as compared with 66.90 per cent. 
in 1899. The capital expended upon open lines stood last 
year at 7,808,216/. ; and the net revenue for 1900 hav- 
Ing been 351,1927., the return realised for the twelve 
months was at the rate of 4/, 9s. 1ld. per cent. per 
annum. The corresponding return obtained in 1899 
upon the capital then — upon open lines 
was at the rate of 4/. 53, 8d. per cent. per annum. 
The length of new line opened upon the system last year 
was 57 miles. The past twelve months opened at about 
the darkest period of the war. The main line was only 
in possession of the British forces as far as Chieveley, 
1664 miles from Darban ; and about 40 per cent. of the 
total mileage of the system was rendered unavailable by 
the exigencies of war. Upon the relief of Ladysmith, 
strenuous efforts were made by the reconstruction engi- 
neers employed ; and a forward movement of General Sir 
Redvers Buller resulted ultimately in the colony being 
cleared of the enemy, and the restoration for traffic work- 
ing of the whole of the mainline in June. The forma- 
tion of large supply dépéts at Newcastle, Volksrust, and 
Intermediate parts, as well as at Standerton, kept the 
rolling stock fully employed. The capture of the Nether- 
lands line as far as Heidelburg united the two main 

ritish armies, and the Natal railway system was then 
called upon to convey a large proportion of the stores re- 
quired for the forces in the Transvaal. During the 
<< moni ; ot ime the Natal Baliway Depart- 

0) moved the | tonnage per ever yet 
attained in its history. In -contrast with the ee 
Rinning of 1900, the end of the year witnessed the 
entire recovery of the Natal Government railway system, 
and the department working its available resources at 
the highest pressure. The Natal coal mines were, after 
their recovery, erg ma again into operation without loss 
of time ; and their development has been stimulated by 
. ¢ heavy demand which has prevailed for coal, and also 

y the high prices which have current. The heavy 
traffic which has been passing of late over the Natal 

overnment line has rendered it necessary to give out 
orders for the construction of 300 trucks of large 
eying capacity. The trial of a ten-wheeled coupled 
owe named the Reid engine, after its designer, Mr. 

Ne Reid, proved highly successful, the engine hauling 
of th ease a gross load of 200 tons over the worst sections 
b a system, or 50 per cent. in excess of the loads taken 
rh pecight-wheeled coupled type of locomotive. An order 
Reid a Sven for the construction of fifty engines of the 

esign. The policy of the management in re-laying 
toners line with permanent way capable of carrying 
- motives of ater weight, has been fully justified by 
panne of the Reid engine. The general manager (Mr. 

* Slunter) regards the future with hope and confidence. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Uhange, but the tone of the 
market was somewhat dull and very little business was 
transacted. Buyers and sellers differed somewhat in 
their ideas as to the value of Cleveland pig iron, 
and they did not easily come to terms. The general 
market quotation for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pis iron was 45s. 6d., and a few small 
lots changed hands at that figure, but several purchasers 
considered it too high a’price. On the other hand, there 
were sellers who would not quote below 45s. 9d., an 
some of the makers held out for as much as 463. No. 1 
Cleveland pig was 47s. Foundry 4 was put at 443., but 
business was said to have been done at 43s. 9d.—a price out 
of all proportion to what itshould be. Grey forge was 43s.6d. ; 
mottled, 433. 3d. ; and white, 43s. For East Coast hema- 
tite pig iron a fairly good demand was reported ; and, in 
fact, notwithstanding that the output has recently been 
increased, the requirements were with difficulty met. 
About 56s. 6d. was the general rate named for early de- 
livery of Nos. 1, 2, and 3, but some firms were inclined 
to hold out for a rather higher price. ucers com- 
plained that with present cost of production quotations 
were too low. Spanish ore was strong, and a tendency to 
advance — was noticeable. Rubio was put at 15s. 9d. 
ex-ship Tees. Freights, Bilbao to Middlesbrough, were 
very stiff, as high as 53. 104d. being paid. To-day the 
market was bag Egon but steady. Quotations showed 
no alteration. e@ are now just entering upon what is 
usually rather a quiet time of the year. Large orders 
are consequently not looked for, but makers are hoping 
for some instructions on Continental account. 

Manufactured Iron and Steel.—Though in several 
branches of the manufactured iron and steel trades a 
large amount of work is going on, quotations all round 
have a decided downward tendency, and prices of some 
articles have actually fallen 5s. since last week, This is 
chiefly in consequence of the competition-in other dis- 
tricts. Orders just now are not at all plentiful. Common 
iron bars are 67. 5s. ; best bars, 6/. 153.; steel ship plates, 
51. 153.; steel ship angles, 5/. 10s. ; and heavy steel rails, 
5/.—all less the customary 24 _ cent. discount, except 
rails which are net cash at works. 


Shipments for. May.—The total shipments of iron and 
steel from the port of Middlesbrough during May reached 
153,716 tons, of which 94,449 tons went to foreign coun- 
tries, and 57,267 tons coastwise. Of the clearances, 
110,510 tons were pig iron, 21,198 tons manufactured 
iron, and 22,008 tons steel. Scotland was the best cus- 
tomer for pig iron, taking 30,827 tons; Germany came 
next with 28,232 tons; then Holland, 10,931 tons; and 
Italy, 6136 tons. The largest customer for manufac- 
tured iron was India, who took 5986 tons; whilst Russia, 
with 4690 tons, was the largest importer of Oleveland- 
made steel. 


Coal and Coke.—The fuel trade is steady, but the 
demand on forward account is very moderate, Un- 
screened Durham bunkers can be bought at 93. 6d. f.0.b., 
but most sellers ask 10s. Gas coal and a 
coal show no change in price. Household coal very dul 
Coke continues very firm at 153. for medium blast-furnace 
qualities delivered here. 





Tue IRoN AND STEEL Resources or Canapa.—We 
have on several occasions drawn attention to the remark- 
able works for the manufacture of iron and steel at 
Sydney, Cape Breton, a portion of which is now in opera- 
tion. Those desirous of going more deeply into the 
matter should study the series of articles now ‘sppeating 
in Commercial Intelligence, entitled *‘ Canada’s New Place 
in the Iron and Steel World.” These articles are the 
work of a special correspondent, and constitute, we 
believe, the most comprehensive report on Canada’s 
manufacturing possibilities which has yet been published. 


CaTaLocurs.—Meessrs. T.S, M‘Innesand Co., Limited, 
41 and 42, Clyde-place, Glasgow, have issued a new cata- 
logue illustrative of the various or" of the M‘Innes and 
Dobbie indicator manufactured by them, and it is speci- 
ally interesting as it deals specially with their exhibit at 
Glasgow.—Measrs. Francis and Spilsbury, 20, Bucklers- 
bury, Queen Victoria-street, London, E.C., who have 
been appointed sole agents for the United Kingdom for 
Messrs. Mohr and Federhaff, Mannheim, Germany, send 
us @ seb of catalogues of electrical and steam cranes sup- 
plied by them to different of the world. Also a 
small booklet illustrative of the other class of goo 
they manufacture-—grabs, scales for weighing, testing 
machines, &c.—Messrs. Dewrance and Co., 165, Great 
Dover-street, London, 8.E., in their catalogue illustrate 
and describe the construction and working of the various 
pressure gauges—steam, hydraulic, &c.—with which their 
name has long been identified.—The General Electric 
Company, Limited, 67, 69, 71, and 92, Queen Victoria. 
street, London, E.C., have issued Section M of their cata- 
logue, which deals with ammeters, voltmeters, electricity 
meters, galvanometers, automatic cut-outs, testing sets, 
&c. The great variety and reliability of this company’s 
work is well known, so that it is only necessary to direct 
attention to the new portable instruments included in this 
catalogue. Messrs. D. Bruce Peebles and Co,, Edinburgh, 
have issued a beautifully-printed catalogue, so arran 
that additions may be included in the corded binding. 
This firm, which has a prominent exhibit at 2 
make all types of generators and motors; and they not 
only illustrate their works, but uce drawings or 

ifications, and eapacity tables of the various machines 
ey manufacture. 








NOTES FROM THE SOUTH-WEST. — 


Cardiff—There has been a good demand for both large 
and small steam coal at about previous rates. The best 
descriptions have made 17s. 9d. to 18s. per ton, while 
secondary qualities have brought 16s. 6d. to 17s. 3d. per 
ton. House coal has been dull; No. 3 Rhondda large 
has made 163. to 163. 6d. per ton. Foundry coke has 
been quoted at 17s. 9d. to 183s. 3d. per ton, while furnace 
ditto has made 15s. 6d. to 163. per ton. As regards iron 
ore, Rubio has’ brought 14s. 3d. to 143. 6d. per ton, while 
Tafna has made 15s. to 15s. 6d. per ton. 


An Egyptian Coal Contract.—Meesrs. Pyman, Watson, 
and Co., of Cardiff, have obtained a contract for the 
supply of 87,000 tons of Welsh and Monmouthshire coal 
to the Egyptian Government railways, deliveries to be 
made at Alexandria during the last six months of the 
year. The price secured was 233. 2d. per ton, inclusive of 
tax, for the best coal, while inferior qualities were taken 
at slightly lower terms. 


Death of Mr. T. D. Roberts.—The death is announced 
of Mr. T. D. Roberts, for 20 years engineer for the South 
Wales division of the Great Western Railway. The sad 
event occurred at the residence of the deceased at New- 
port. Mr. Roberts was 68 years of age and had retired 
three years. 


Oil Fuel for the Navy.—The naval authorities at Ports- 
mouth propose to shortly make some interesting experi- 
ments with liquid fuel, for which the Surly, a torpedo- 
boat destroyer, which has been previously used for trials 
of this nature, and is specially fitted up for the purpose, 
will be again employed. — t+ year American oil was 
tried, but it proved unsatisfactory, owing to the columns 
of dense smoke thrown up. This year an oil obtained 
from Borneo will be used. The supply is practically in- 
exhaustible, and not long since a merchant steamer 
accomplished the journey from Borneo to the Thames 
solely by means of this oil, and found ita satisfactory 
substitute forcoal. In the Surly experiment the oil fuel 
will be sprayed on beds of coke. e hope later on to 
be able to give some account of the results obtained. 


Aberystwith.—The Mayor of Aberystwith has laid the 
memorial stone of a promenade extension which is being 
a round the Castle Promentory at a cost of 


New Dock at Swansea.—It is stated that the Swansea 
Harbour Trustees have concluded arrangements for the 
acquisition of the whole of Messrs. Lambert and Co.’s 
works at Port Tennant for a Lag =~ new dock. Messrs, 
Lambert and Co. will receive 135,000/., in addition to 
which 30,0007, will be pea to Mrs, Tennant, who has a 
leasehold interest in the works for something like 1000 
years. The trustees have also arranged to take over 
ten or twelve acres of land from the Earl of Jersey, 
for which they will pay an average price of 6502. per 
acre. Negotiations are proceeding with the Great 
Western and the Rhondda Valley Companies. Ib was 
originally intended to construct an additional line of 
railway in connection with the proposed dock, but the 
Rhondda Company took exception to this; and as a 
resulb of negotiations which have been pending fer sume 
time past between the trustees and the company, an 
amg pom has been arrived at by which the trustees will 
pay the company five thirty-seconds of a penny for every 
ton of traffic brought over the Rhondda Crossing. The 
Great Western Company has obtained from the trustees 
a frontage of 1000 ft., which at 47. per foot would mean 
about 40007. per annum. 


The ‘* Bulwark.”—The Bulwark, line-of-battle ship, 
completed on Monday her contractors’ series of speed 
trials with satisfactory results, the three runs at 3000, 
11,500, and 15,000 horse-power each having passed off 
without any drawback. The vessel left Plymouth Sound 
at 7 o’clock on Monday, and had worked A to full power 
by 9.15, when the eight hours’ trial started. Runs were 
made over the measured course between Rame Head and 
Dodman Point, and also to the eastward, the trial con- 
cluding shortly after five o’clock. With a total horse- 
power of 15,353, a speed of 18.15 knots per hour was 
maintained throughout, the coal consumption working 
out at 1.83 lb. per indicated horse-power per hour. The 
mean results were: Steam in boilers, 258 lb. ; steam at 
engines, 218 lb, ; vacuum at — starboard, 26.4 in, ; 

rt, 26.3 in. ; revolutions, star . 109.6; port, 110; 
indicated horse-power, starboard, 7695 ; port, 7e58. 





“THe National PuysicaL Lasoratory ”—ERRatum, 
—The second line of this article, on e 707 of last 
week’s issue, should read ‘‘piwm desiderium.” The 
Cardiff meeting of the British jiation, referred to on 
the same page, took place in 1891, not 1871, 





AMERICAN SooreTy OF MECHANICAL [ENGINEERS ; 
STANDARDISING THE Metuops or Makine Steam En- 
GINE TESTS.— RT OF COMMITTEE.—This preliminary 
report, of some 70 pages, has just been received in Eng- 
land, signed by the following members of the Committee 
appointed by this Society: G. Barrus, F. H. Boyer, 

ryan Donkin, D. 8. Jacobus, and G. Richmond. It 
contains rules and many hints for conducting steam en- 
gine tests, and is called the Code of 1901, It also gives 
rules for conducting tests on and oil engines—1901 


Code. The thermal unit standard is epee throughout: 


per indicated horse-power and per 
also thermal efficiency per indicated horse-power and per 
brake horse-power. Blank sheets are added for filling in 
the data of results of trials of steam, gas, and oil engines. 
The report seems very carefully drawn up, and gives 
much detailed advice, 


e horse-power, 
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THREE-TON AND SIX-TON STEAM LURRIES. 
CONSTRUCTED BY THE THORNYCROFT STEAM WAGON COMPANY, LIMITED, BASINGSTOKE AND CHISWICK. 
(For Description, see Page 731.) 
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BerLIN INTERNATIONAL Fire EXHIBITION: BRITISH 
Exuisits.—The attention of the British Fire Prevention 
Committee having been called to the fact that the curious 
lack of enterprise on the part of the English fireproofing 
and fire appliance trades had resulted in this country 
ent eoneey represented at the Berlin International 
Fire Exhibition, steps have now been taken to see that 
Great Britain is at least represented by some scientific 
exhibits. A large stand has, in fact, now been retained | 
by the Committee to show photographs, plans, &c., of | 
such materials and systems of construction as have been | 
before the Committee for investigation, and a number of | 
models are also being sent to Berlin. Further, some | 
large plans and drawings of London fires are being | 
shown, together with a very interesting collection o 
old insurance plates. Although the British Fire Pre- 
vention Committee has, from patriotic motives, tried to 
step into the breach at short notice with exhibits 
arranged from a scientific point of view, the lack of 
enterprise on the part of the trades concerned is highly | 
regrettable ; as the natural result can only be that much | 
of the business to which Great Britain might well lay | 
claim must again drift into the hands of the more | 
energetic foreign competitors, who have taken the pains | 
to show what they can do in meeting the requirements of | 
fire protection. An exhibition of this description has | 
particular influence on visitors from the colonies, and from | 
countries such as Russia, Turkey, and the South Ameri- | 
can republics; and if individual firms do notsee their way | 
to participate in exhibitions, the petty jealousies and | 
rivalries oud at least be so far overcome as to allow of | 
an economical “collective” exhibit, so that the credit of | 
our industries is upheld, and a loss of trade tige | 
avoided. The remarks of the Paris Exhibition Commis- 
sioners in respect to the lack of initiative in foreign trade | 
exhibitors can only too truly be repeated regarding this | 
unfortunate case of industrial apathy at Berlin, | 














Fics. 20 anp 21. Sranvparp 6 to 7 Ton Lurry: 








—— 


















































LO ART | big ad | | linn At 

_ lM Pye OL CESS |] a) AMS. 
So) aa 7 17 > on 

{72 ~ Ji Soke. detec Se: deanna, cosas AR coe oC ee SS ae 2 M 





2=== 


®zee,\) 





poy s§——-- 


; eee, : 
— 


toon 
I 


See 





























(‘9¢1 ahog aas ‘uoudisosaq 10g) 
‘VSN “Vd ‘HOUNASLLId ‘SHYOM AALLONOOO] HOUAASILId AHL LY GALONALSNOO 


‘VIGNI AO AVMTIVA NUALSHM-HLUON HHL YWOA AAILONODOT ANVIL AAVAH 





‘1061 ‘2 a89¢ ‘ONIHRDANIONG 











e Banus 
VE Lit | 
QW Vane 







































































o! 
i a) 












































TT 


= i iy 





IIL 


1 
a) 














































































































JUNE 7, 1901.] 


ENGINEERING. 





737 











AGENTS FOR ‘‘ ENGINEERING.” 


Avsrri, Vienna: Lehmann and Wentzel, Kirtnerstrasee. 

Cars Town : Gordon and Gotch. 

Eprvsures : John Menzies and Oo., 12, Hanover-street. 

Frances, Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 81bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Gupmany, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

Frankfurt-am-Main: Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Ma i Tit Stuckelberger. 
ouse : H. ' 
Giaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Oo., Limited. 

Iraty: U. Hoepli, Milan, and any office. 

LivERPOOL: Mrs. Taylor, Landing 

MaANcHESTER : John Heywood, 143, ony 

Norway, Christiania: Oammermeyers el, Oarl Johans 


Gade, 41 and 43. 

New Sourn Wauzs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Go’ Geo . 

QUEENSLAND Gotch. 


‘oRTH), Townsville : T. Willmett and Oo. 
RorrsrpaM : H. A. Kramer and Son. 
Sour AvusTraia, Adelaide: W. O. Rigby. 
UnsiTap Stratus, New York: W. H. Wiley, 48, East 19th-street. 
Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Vioror1a, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuzy, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin ng paper edition, 12, 16s. Od. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or if remitted to Agente, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmgs, 1257-8, Monadnock 
Block, Chicago, or Mr. .WiLARD O. TYLER, 150, Nassau-street, 
Room 1910, New York City, from whom all particulars and prices 
can be obtained. 


ows} Brisbane : Gordon 














ADVERTISEMENTS. 

The for advertisements is three for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must —! all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 

’ SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be ougtet, direct from the Publisher, 
post free for twelve months, at the following rates, payable in 





advance :— 
For the United Kingdom.............. £1 9 2 
»» all places ab: om 
Thin paper copies .... 2... #21 16 0 
Thick 9 énsccccsscet On OS 


All accounts are payable to ** ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, ing Cross Branch.” 


Post Office Orders payable at Bedford-street, Strand, W.O. 
When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 


Offices for Publication and Advertisements, Nos. 35 
and 36, Bedford Street, Strand, London, W.' 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


Tateararnic Appress—ENGINEERING, LONDON. 
TeLErHons Numser—3663 Gerrard. 














CONTENTS. 


PAGE 

Die Forging.—No. III. (Ji- 

lustrateds 721) 
Literature 
Stage Alterations at Covent 

Garden Theatre, London 

(Illustrated) .......+-... 
The Development of Smoke- 

less Powder in the United 

Soa ss cevcai opecadseses 725 | 


PAGE 


= 
g 
3 
8 
5 
@ 
CG 
5B 
g 


eee er ee tees eeeees 


tates 1 
23 || A New Scotch Lighthouse.. 742 
The Monorai 7 


eee ee eeeeeens 





Ball Bearings v.  Roile 
= 3 


arin: 
The Drift of Projectiles.... 743 


The Schroder Tacheograph || 120 Ton Derrick Crane .... 743 
(IUustrated) ........4.+- 727 | Launches and Trial Trips.. 743 

The Liverpool Trials of || Miscellanea..............+- 744 
Heavy Motor Vehicles (JU- || Diagrams of Three Months’ 
lustrated) ..cccosccceses 730|| Fluctuations in Prices of 

Notes from the North...... 1 Sees 74 


Notes from South Yorkshire 734 | 
Notes from Cleveland and | 
the Northern Counties .. 735 
Notes from the South-West 735 
American Contractors and 


The Bruun-Lowener Water 
Softener (Jl/ustrated).... 745 

Heavy Tank Locomotives 
for the North - Western 
Railway of India pet 


British Contracts........ 737 SR ees Gee 46 
A Technical Dictionary .... 738 || Industrial Notes .......... 74 
The New Edison Storage || The Physical Society...... 747 


32 
F 
aE 
: 


Castings (Illustrated) .. 748 
Inorganic Chemistry in 





Se eee ee eat teseseeee 


With a@ Two-Page Engraving of a HEAVY TANK LOCO- 


ped VE FOR THE NORTH-WESTERN RAILWAY OF 
NDIA, 





4|by English firms. 





TRACTION and TRANSMISSION. — 


(Published on the first Tuesday in each month.) 
No. 3 NOW READY. 
Price 2s., Net; Post Free 2s. 4d. 


Published at the Offices of ENGINEERING, 35 and 86, Bedford Street, 
Strand, London, W.O. 


CONTENTS OF No. 3. 


E PAGE 
! Rlectric Conduit Tramways. By 
j rest . Phillips. (Plates 
XXXIV., X +» and Ilus- 
trations in Text).............+5+ 155 
| Electric Tramways in the South 
| Staffordshire District 1 
28 | Protection Afforded by Earthing 160 
The Present State of Electric 
} jon in Ita'y. By 4G. 


PaG 
Tests of Electric Motors on Belgian 
State Railways. By Ernest 
Gerard, Brussels. (Plates XX VL., 
XXVIL, XXVIII, and Illus- 
trations in Text)................ 121 
Welding Rail Joints. By Philip 
Dawson (Illustrated) 1 
The Education of Electrical Engi- 
neers in Belgium. By Professor 


Eric Gerard, Lidge. (Plate Semenza, Milan .............-+++ 161 
XXIX., and Illustrations in Power Plant of the Metropolitan 
Text) ...cscrccccccscces soeces 32|| Street Railway, New York. 
Conduits: Past, Present, and | (Plates XXXVI. to XLIIL, and 
Future (Illustrated) ............ 137 | Illustrations in Text) .......... 


Conduit Electric Tramways. By 
A. N. Connett. (Plates XXX., 
XXXL, XXXIL, XXXIIL, and 
Lilustrations in Text) 


| Traction and 
(Pate XEIV.) 2 ...ccccccccocvese 174 








Reaping Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 63. each. 





NOTICES OF MEETINGS. 

Tue IxcorPorateD’ Gas InstiTuUTE.—Tuesday (10.30 ©a.m,), 
Wednesday and Thursday (10 a.m), June 11, 12, and 13, the 
thirty-eighth annual general meeting will be held at the Royal 
United Service Institution, Whitehall, London, under the presi- 





: | dency of Mr. T. Ormiston Paterson, M. Inst. C.E., who will deliver 


an address at the commencement of the proceedings.’ A lecture 
on ‘‘ The New Table Photometer and Pentane Ten-Candle Lamp” 
will be given by Professor Frank Clowes, D.Sc., and the — 
papers will be read and discussed: ‘‘The Effect of Quality an 
Pressure of Gas on the Efficiency of Incandescent Gas Lighting, 
having regard to Economy,” by Mr. W. Grafton, of Beckton ; 
‘“‘Why I adopted Water Gas,” by Mr. William Langford, of 
Longton ; ‘‘ British Water Gas Practice,” by Mr. Robert Porter, 
of Elland ; “‘ Self-Intensifying of Gas Pressure by Means of Waste 
Heat,” by Mr. C. Scott-Snell, of London ; ‘* High and Low-Pressure 
Gas Incandescent Lighting,” by Mr. William Sugg, of London. 


“ENGINEERING. - 


FRIDAY, JUNE 7, 1901. 











AMERICAN CONTRACTORS AND 
BRITISH CONTRACTS. 

THose persons whose leading desire is ‘‘ not 
to be bothered” will not thank Lord George 
Hamilton for taking up the challenge thrown 
down in the House of Commons by Sir Alfred 
Hickman regarding the American railway con- 
tracts for India. It will be remembered that the 
member for West Wolverhampton, on the motion 
for adjournment over the Whitsuntide holidays, 
complained that large purchases of railway mate- 
rial made by companies under the control of 
the British Government, were negotiated under 
conditions not governed by business principles, or 
with due regard to efficiency, public safety, nor 
to economy. The accusation was not replied to by 
a representative of the Indian Government at the 
time, but Lord George Hamilton, who was not in 
the House, has since addressed a letter to Sir 
Alfred, in which he meets the allegations. 

These allegations constitute, as Lord George 
Hamilton says, a serious indictment against the 
management of Indian railways. They carry with 
them the inference that the placing of the orders 
was not due to the ability of engineering firms in 
America to compete with English firms, but to the 
ignorance, carelessness, and partiality displayed by 
the railway directorate. 

The chief matters in dispute are the purchase of 
twenty new engines from the Baldwin Locomotive 


te Works, of Philadelphia, the construction of the 


Gokteik Viaduct’ on the Burma railway by an 


2| American firm, and the purchase of certain loco- 


motives, in Belgium, for Egyptian railways. Sir 
Alfred Hickman, basing his criticism on reports 
that have been made, says that the Baldwin 
locomotives are inferior to those manufactured 
Lord George Hamilton, on 
the other hand, states that though the earlier 
reports were unfavourable, yet, when the working 
of these engines was better understood, and altera- 
tions were made to suit the local fuel, a marked 


¢|improvement was noticed; so much so that one 


company wishes to obtain more engines of a similar 
construction. Sir Alfred Hickman then goes more 
closely into detail. He quotes the report of the last 


51] half of 1899, which says: ‘‘ The twenty new engines 
3| received from the Baldwin Locomotive Works on 


the whole are doing well. They gave much trouble 
at first . . . in coal consumption. They do not 
compare unfavourably with our English engines.” 


The-next report he quotes. is that for.the follow- 
ing six months, the first half of 1900. ‘‘ We have,” 
it is stated, ‘‘ increased the height of the fuel fence 
on the tenders (of the Baldwin engines), to enable 
them to take sufficient fuel to last between wood- 
fuelling stations. . . . I have taken out the con- 
sumption of all fuels for the first five months on all 
services. This shows that the Baldwin burnt 35.5 
per cent. more per train-mile, and 23.5 per cent. 
more per vehicle-mile than the English. . . . It is, 
therefore, evident that the remark made in the last 
eg that the Baldwins did not compare unfavour- 
ably in coal consumption, was rather premature.” 

It might perhaps be evident, if all the facts were 
known, but is by no. means so, simply on the 
evidence quoted. Fuel per train-mile is a very 


«3| indefinite measure of efficiency ; and even when 


the comparison is made per vehicle, the results 
may still be misleading. One needs to know, 
before definite information is obtained, whether 
the conditions of running were alike in both cases ; 
whether the fuel was the same, the loading similar, 
and whether the same track was covered in the 
same direction, for the gradients may be favour- 
able or unfavourable. : 

There is another point that should be cleared 
up. The first report quoted—that dealing with the 
last half of 1899—states that the American locomo- 
tives were burning coal, whilst in the following 
six months they were evidently using wood for 
fuel. It is desirable to know, therefore, whether 
these locomotives were designed for coal or wood 
burning. 

Without going further, it is evident that unless 
Sir Alfred Hickman has far more detailed infor- 
mation than has been put at the disposal of the 

ublic, he is hardly warranted in bringing, to quote 

rd George Hamilton’s words, accusations of 
‘ignorance, carelessness, and partiality” against 
the railway authorities. We are justified in assum- 
ing, in the absence of more direct evidence to 
the contrary, that the directors of the railways, 
under the guidance of their expert advisers, were 
acting in the best interests of the lines in ordering 
locomotives from abroad ; and that there was no 
spirit of partiality which led, to quote Sir Alfred 
Hickman, ‘‘the railway officials to screen the 
Americans at all costs.” 

In regard to the Gékteik Viaduct, it would 
appear that Mr. Constable, a late employé 
of the Burma Railway Company, and who was 
engaged in superintending part of the work of 
this bridge, reported that the riveting was de- 
fective. Lord George Hamilton states that ‘‘a 
most searching inquiry and inspection had been 
made by the chief engineers of the Burma Railway 
Company, assisted by the Government inspector, 
and they in no way endorsed Mr. Constable’s 
opinion.” The expression is a little vague, but we 
are bound to accept a statement from the prin- 
cipal Secretary of State for India without arriére 
pensée, and conclude that the authorities named were 
of opinion that the work was sufficiently well done. 
At any rate, we are informed that the Burma Rail- 
way Board, ‘‘composed of most competent railway 
experts, were satistied that the work upon the bridge 
is sound and reliable.” 

So far we have the definite statements of a single 
engineer, who has since left the employment of the 
railway, in direct opposition to authorities that 
certainly, from their position, should carry more 
weight ; supposing, of course, there were equal 
opportunities on both sides for gaining information. 
Sir Alfred Hickman, however, supports Mr. Con- 
stable’s allegations by further evidence, the weight 
of which our readers may judge for themselves. 
He states that the inspecting engineer reported 
that ‘‘for two months he had little or no time to 
inspect rivets, and when he did examine ‘he found 
the riveting not so good as formerly.’” Exactly 
what this means it is difficult to surmise, but it 
would appear that the inspecting engineer forebore 
to describe the riveting as ‘‘ bad,” or ‘* dangerous.” 
Possibly there may have been a lack of finish or 
appearance. It should be pointed out that this work 
was riveting done on the spot, presumably during 
erection, as it is reported to have been carried out 
‘* by coolies wholly unaccustomed to the work,” and 
‘* physically incapable of doing it.” This statement 
comes from the chief engineer of the Irrawaddy 
Steamship Company, who possibly was no more 
than a casual observer of the operations. Another 
indictment of a hearsay character, brought against 
the viaduct by a gentleman who has written to the 








papers, is contained in the following sentence, 
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quoted by Sir Alfred Hickman : ‘‘ I was informed 
by more than one engineer that one of the piers 
was out of the true, aud had sunk slightly; it 
rattles a good deal. They say it won't last long.” 
A pier that has sunk slightly is not altogether 
unknown in bridge construction, although we do 
not remember to have met with one that “rattles a 
good deal.” However this may be, neither the 
sinking of a pier, nor bad riveting by coolies on 
the spot, can be considered asa reflection on Ameri- | 
can workmanship ; the point Sir Alfred Hickman is 
striving to make. | 

It may be thought that we, like the railway | 
officials (according to Sir Alfred Hickman), seem | 
resolved to screen the Americans at all costs. We! 
are careless as to such an accusation. Unlike Sir | 
Alfred Hickman, we believe that American com- | 
petition in the engineering industry is an extremely | 
serious question, with which British engineers must | 
deal in a most strenuous manner ; and we are of | 
opinion that it is the height of folly to put aside 
unpleasant facts by cavilling criticism on details. 
It is difficult to believe that English engineers 
should be guilty of the dishonesty attributed to 
them by Sir Alfred Hickman; for it would be 
nothing less than dishonesty, and that of a gross 
nature, if they betrayed the trust placed in them 
by screening the Americans. Sir Alfred gives Mr. 
Constable credit for disinterestedness. He says 
the latter ‘‘had no object to serve by reporting 
against the work.” Why can he not allow equally 
disinterested motives to those who do not take his 
own view of the situation ? 

Sir Alfred Hickman, in his letter to Lord George 
Hamilton, touches a wider issue when he enters on 
the question of protection and bounties. ‘‘I will 
tell you,” he says in his letter, ‘‘ one great advan- 
tage which the Continental and American manufac- 
turers have over ours. It is the system of what 
practically amounts to export bounties.” He then 
goes on to point out that the Wire-Nail Syndicate, 
at a meeting held in Cologne, fixed prices at about 
103. a hundredweight for the home trade, and 7s. 
to 7s. 6d., f.0.b. Rotterdam, for the English market. 
The German Wire-Rod Syndicate made a profit on 
rods sold at home of 2/. 12s. 6d. a ton, and a loss 
on those they sold abroad of 2l. 4s. 6d. This, as 
Sir Alfred states, is an indirect but effective bounty 
of over 30 per cent. As our readers are well 
aware, the same policy, known as that of the 
‘*Surplus Product,” is being largely pursued in 
America. If it is consistently followed we have 
some difficulty in seeing where the grievance of 
the English people at large arises. We could 
understand the German user of wire nails, or the 
American user of locomotives, raising a very 
vigorous protest against being compelled to con- 
tribute largely towards the cost of wire nails and 
locomotives supplied to the English market. If 
we can purchase wire nails at a cheaper rate than 
our German competitors, British goods, into the 
composition of which wire nails enter, should be 
made more cheaply than German goods, other 
things being equal. The same rule applies to 
American locomotives; in fact, if the Americans 
will only carry the principle far enough, and sell us 
locomotives, steel rails, and rolling stock at merely 
nominal rates, we can reduce our railway freight 
charges to a very low point indeed. 

A good many British steelmakers have been com- 
plaining of late that American manufacturers are 
taking their trade by selling steel in this country 
at less than cost price, recouping themselves by 
high prices charged in the home market. It is very 
natural for the British steelmakers to complain ; 
but we have heard no lamentations from British 
shipbuilders on the same score. The latter rather 
take the view, so far as our observation goes, that 
as long as steel may be obtained cheaper in England 
than in America, so long wiil ships be constructed 
at British ports. 

There is, of course, a danger in this, and one 
that should by no means be ignored. It is that 
the foreign steelmaker, either American or German, 
or perhaps the two combined, having killed the 
British industry, will raise their prices to an 
abnormal extent. Unless our manufacturers are 
handicapped by inferiority of natural resources — 
an eventuality entirely beyond our control— 
they should be able to make as stubborn a 
fight as their foreign competitors. There is, it 
is true, the protected market at home ; but pro- 
tection is a two-edged sword which may cut more 








keenly on the back stroke. Sir Alfred Hickman 
‘**ventures to assert with confidence, that but for 


the 37 per cent. duty, we should send more engines 
to America than they would send here.” We 
gather from this that Sir Alfred Hickman assumes 
that the successful competition of American loco- 
motive builders in neutral markets is due solely 
to the fact that the locomotives supplied to 
such markets are sold at prices far below those 
demanded for the same engines in the United 
States. We have not, however, had before us any 
evidence of the existence of such a state of things. 

In regard to the detail of fuel economy, we 
should not be at all surprised to find that British 
locomotives have a superiority. It is a question, 
however, whether we in this country have not made 
fuel economy a feature to which too much has been 
sacrificed. It is a detail of expenditure, doubtless 
an important one, but it is possible to over-estimate 
its value. The American railway manager takes 
the view that a few dollars extra spent on coal is 
a profitable outlay, if it enables an engine to do 
more work, better time to be kept, and other econo- 
mies to be secured, in regard to capital expenditure, 
wages, &c. 

These things, like other points raised, need 
working out quantitatively, so as to give a just 
balance on the total of expenditure and return. It 
may be that British engines would show a supe- 
riority, We cordially hope such might prove to be 
the case, but, on the information we possess, we are 
assured that American competition in nearly all 
branches of engineering industry is not a thing 
lightly to be dismissed, in the way that some opti- 
mistic persons in this country would have us dismiss 
it. This is more true of some other engineering 
products than of locomotives. Steel bridgebuilders 
especially would do well to bear it in mind. 

here is one other point upon which we would 
touch in conclusion: ‘‘ How do you account,” Sir 
Alfred Hickman asks, with an air of triumph, ‘‘that 
the English maker is full of orders, while the 
American will undertake to. deliver immediately, 
at any price?” The fact may not be so flattering 
to our home industry as the writer would have us 
suppose. If there is an excess of demand over 
supply, why do we not take steps to meet it? Is 
there in this country a lack of capital? A lack 
of confidence in its investment? A lack of talent 
tor the management of manufacturing enterprise, or 
a lack of skilled workmen to carry on the opera- 
tions ? It is quite possible that the workshops of a 
country may be full of orders because they are too 
small, and there are too few competent operatives 
to supply the demand. The great engineering 
strike of three years ago has been given as a reason 
for orders going to America. That is not a cause 
of which Englishmen may feel proud. There are 
thousands of unskilled labourers who might have 
been competent mechanics had it not been for arbi- 
trary restrictions placed in their way ; and even those 
who are capable might turn out more work than they 
do were it not for a deplorable system which stifles 
energy and handicaps talent, reducing all to a low 
level of mediocrity. When we have engine-building 
firms that can turn out, as one establishment in the 
United States can, a thousand locomotives in a 
year—when we have fewer millions of capital seek- 
ing profitable investment ; when we have fewer 
able-bodied men unemployed, who might be 
turned into skilled mechanics; when we have done 
all that can be done by the installation of improved 
machinery and labour-saving plant-—-then it will be 
time enough to point with complacency to the fact 
that we have got to the end of our resources, and 
accept that other countries are encroaching on 
markets once exclusively our own. 








A TECHNICAL DICTIONARY. 
In July, 1900, the Verein Deutscher Ingenieure, 
of Berlin, announced in a circular letter, address 
to the scientific and technical societies and technical 


journals of the chief countries in which English, 
French, and German are spoken, that the Society 
intended to publish a dictionary of technical terms in 
these three languages, under the name of ‘‘ Techno- 


lexicon.” The title is itself a concession to inter- 
national phraseology. How very much such a 
dictionary is wanted and would be appreciated, if 
really complete, handy, and reliable, need hardly 
be pointed out. There are technical dictionaries of 
general and special characters, and some of them 
deserve as much commendation, probably, as text- 
books may claim on the whole. As a rule, 
however, the inquirer is confronted by a string 
of words out of which he is fairly certain to 





make the wrong selection, since little trouble 
is taken to guide him. Hence the common con- 
viction that all technical dictionaries are equally 
useless, 

This was the view to which one of the members 
of the Institution of Mechanical Engineers* gave 
expression in October last, when Sir William 
White communicated the proposal of the German 
engineers to the Institution. We do not radically 
differ frem that opinion. Most of us do not 
call in the aid of the technical dictionary except 
in cases of distress, and we rarely find succour. 
We should not, however, in reason apply a more 
severe standard of criticism to the compiler of a 
technical dictionary than to the author of a pocket 
manual, or to the technical writer in general. 
Definitions are the feeble point of most of 
these publications. The pocket-book abounds in 
formulse and tables. What they exactly refer to, 
often only the expert knows, and he does not 
consult that style of pocket-book. The non- 
expert who does, must go somewhere else to find 
out. The concise description of a novel machine 
or a piece of apparatus does not—and frequently 
could not—explain all the terms. What is worse is 
that it often does not intend todoso. For the article 
is only written with the object of drawing atten- 
tion to a novelty which is to be made known—all 
rights reserved. Let the reviewer or translator 
get over the difficulty as well as he can. 

When the original account has been penned by a 
specialist, the reader is not always much better off. 
The specialist is full of his subject. In dwelling 
upon the novel features which alone interest him, 
he forgets that the average reader may have only 
@ very indistinct notion of what it is all about. A 
few words of introduction would make the article 
of general value, and excite interest in the details 
which constitute the novelty. But general remarks 
are eschewed, and the abstractor, or translator, has 
to drudge on, painfully conscious that he will be 
condemned as incompetent. 

We seem to have drifted from our subject. But 
we wish to emphasise that a new technical dic- 
tionary which cannot spare space for proper, though 
brief, definitions, will not long enjoy more favour 
than its many predecessors, no matter how compre- 
hensive it be. We are not quite sure that the 
—_ is sufficiently accentuated in the new circular 

etter which the Society of German Engineers has 
recently issued. Let us examine the chief aims as 
now set forth there. 

The first aim will be completeness of the treasure 
of words, terms, and phrases. A conscientious 
study of the chief sources of information will assist 
the compilers in accomplishing that task. Among 
the sources we find mentioned general and technical 
dictionaries and encyclopsdias, published in the 
several languages; text-books of science, mathe- 
matics, physics, chemistry ; technical manuals, 
technical journals, pamphlets, catalogues, &c., of 
the last decade. The ordinary business corre- 
spondence, trade circulars, advertisements, price 
lists, and industrial reports will, of course, have 
to be searched. But there are expressions, the 
workshop phraseology of foremen and artisans, 
special words designating parts of machinery, 
safety appliances, manipulations or simply dodges, 
which do not often find their way into printed 
columns, but whose knowledge is yet very de- 
sirable, since they may characterise a style of article 
or a special process better than a brief description 
would do, which shuns the respective term because 
it is not properly understood, or is considered un- 
grammatical. 

Dr. Hubert Jansen, who will edit the new Techno- 
lexicon on behalf of the Verein Deutscher In- 
genieure, is very properly anxious not to miss such 
terms. In order to insure that nothing of any im- 


ed | portance is left out, he will supply note-books to 


anyone interested in the scheme. These note-books 
form three alphabetical indices, one in each of 
the three languages, and it is suggested that the col- 
laborator should enter any term that concerns the 
technical branch which he has taken up under the 
respective initial, without troubling further about 
lexicographical arrangement. This is an eX- 
cellent idea, and it would be still better if the 
suggestion, hailing from this country, were acte 

upon, to let the note-books lie on the tables of 
libraries, so that competent men could add their 
translations and comments. It is also mentioned 
that explanatory diagrams may be necessary. But 





* See ENGINEERING, vol. Ixx., page 527. 
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more stress might have been laid upon the dia- 
grams, we think, and we miss a demand for proper 
‘definitions. Mere equivalents in the three lan- 
guages are of little use. 

The second aim will be accuracy and correctness. 
It is acknowledged that good, or partly good, dic- 
tionaries exist. But the object of this undertaking 
will be to have the terms duly revised and approved 
by experts. To realise these two objects practically 
involves the general codification, or even creation, 
of a proper technical terminology, and this is the 
third task which the committee has set itself. Much 
that is obsolete will have to be weeded out. Yet 
antiquated expressions cannot simply be omitted. 
For though the new dictionary is to represent the 
modern state of technical practice, old-fashioned 
terms die hard, and we must be able to trace their 
signification and to convert them into modern 
language. In spite of the rapid advances of recent 
years, many of our best papers date back several 
decades, and a dictionary must help us to under- 
stand them. But the dictionary has also to dis- 
criminate, and hence the addition of parenthetical 
adjuncts, such as: ‘local dialect,” ‘‘ provincial,” 
“obsolete,” ‘‘rare,” ‘incorrect for—,” is recom- 
mended. The publication of a standard dictionary 
may contribute a great deal to the general recognition 
of certain terms by preference to local names which 
are certainly not less common in Germany than they 
are in this country, and thus simplify technical ter- 
minology. On the other hand, historical successors, 
such as the secohm, the quadrant, and the henry, 
are not always strictly synonymous ; they will have 
tobe explained. All that will swell the size of the 
new dictionary and -will raise its price. Really good 
books are never cheap. 

The circular letter quotes the example of 
Whitney’s Century Dictionary, published in New 
York, which illustrates the subject-matter so far 
as possible. The letter adds that explanations and 
diagrams will be welcome to the editor ; in how 
far they could be incorporated in the Technolexicon, 
would have to be decided at the time of the re- 
vision. We can only express the hope that a liberal 
allowance will be made for explanations by word 
and picture, and we should like to refer, as an in- 
dication of what can be done on a minor scale, also 
to a much more modest type, the Dictionnaire 
Complet Illustré, of Pierre Larousse. The recent 
editions—more than eighty have already been pub- 
lished—of this miniature encyclop:edia, which can be 
purchased for a few francs, are adorned with group 
diagrams, sketches of a house, ship, horse, musical 
instruments, &c., on which the names of the chief 
parts are marked. Those illustrations are very in- 
structive to the foreigner, for whose particular benefit 
the work is not compiled, by the way. Since the 
undertaking of the Society of German Engineers is 
novel, and is to be carried out on a novel plan, we 
might, perhaps, go a step further, and venture a 
suggestion which may not appear well-considered at 
the first glance. Take the word “ lathe.” Would 
it not be possible to commence with a brief descrip- 
tion ofthe chief parts and their objects, accentuating, 
not the noun, but the verb—i.e., explaining what 
is done on a lathe, and refer the reader to further 
details on chucks, turrets, cam drums, and special 
types of lathes, under their respective headings ? 
Or consider electrolysis: what electrodes are and 
have to serve for, the meaning of ions and their 
migration, decomposition, deposits, polarisation, 
&c., might all be stated in a few words, and the 
reader would know where to look for further infor- 
mation. This general part would claim additional 
space, but it would save more space in other 
columns. 

The committee of the Verein Deutscher Inge- 
nieure, consisting of Messrs. von Borries, Lemmer, 
and Th. Peters, naturally rely upon the co-operation 
of cognate bodies and authorities in other countries. 
Their first circular letter of a year ago has brought 
them many an expression of sympathy, and has in- 
duced them definitely to decide upon the publication 
of the Technolexicon. The editor selected, Dr. 
Hubert Jansen, is a well-known lexicographer ; 
all communications should be addressed to Ber- 
lin, N.W. 7; Dorotheenstr 49. The second 
circular letter expresses more fully what kind of 
Co-operation would be welcome from kindred 
Societies, authorities, establishments, and private 
individuals. No pecuniary contributions are asked 
for; the Verein will bear the costs of compiling 
the dictionary and of printing it, and will in due 
time make arrangements with publishers. The 


names of competent contributors and collaborators, 
ready themselves to deal with their own special 
branches, or -to put the editor in communication 
with such bodies or individuals as could supply the 
desired information. The committee is engaging 
permanent assistants; but it hopes that the co- 
operation of societies and of suitable members 
designated by them, will, as a rule, be given gra- 
tuitously. The Institution of Mechanical Engi- 
neers last October did not deem it advisable that 
the Institution, as a body, should take part in 
the work. But it invited the co-operation of indi- 
vidual members, and the reserve of the council 
was not due to any want of sympathy, but to 
the conviction that voluntary offers would be 
more satisfactory than selection of members by the 
council. Several members—Mr. Bryan Donkin, 
Mr. Macfarlane Gray, and Professor R. Smith— 
warmly welcomed the scheme, and the suggestion 
was made that Italian should be added as a fourth 
language. The Berlin committee has from other 
quarters been urged to arrange for a Spanish part, 
and this suggestion has, in our opinion, more 
weight, for two reasons: Italian is hardly spoken 
outside the country, whilst Spanish is the chief 
language for all America south of the United States. 
Further, most Italian writers publish their papers 
also in other languages, in addition to their own ; 
and if not, they may rely upon soon seeing their 
researches duly translated or noticed in French, 
German, or English journals. That applies much 
less to Spanish. The committee has, however, 
resolved to confine itself to the three languages, 
and three volumes, with German, English, and 
French respectively, as leading language, will in- 
deed constitute a sufficiently big task. Itwill bea 
labour of years, in any case. 





THE NEW EDISON STORAGE BATTERY. 

By the courtesy of the editor of the Electrical 
Review (New York), we have received a reprint of 
the paper on the ‘‘ Edison Storage Battery,” read 
by Dr. A. E. Kennelly before the American Insti- 
tute of Electrical Engineers on May 21. This 
battery appears to be attracting a great amount of 
attention in America, where it is claimed that it 
will solve the question of driving vehicles of the 
automobile type by electricity. Unfortunately, 
we have already heard so often before that the 
question was solved, and inventors have been so 
positive that their batteries were perfect, when as 
a rule their only original features were their defects, 
that we cannot share the enthusiasm of our con- 
temporary in the matter. Nevertheless, we fer- 
vently hope that a light and reliable battery has 
been produced, for its advent would work a revo- 
lution in automobilism. It probably would not do 
all that the petrol motor will do, but it would work 
far more pleasantly, and in towns, at any rate, it 
would satisfy many requirements. 

We are told that the storage capacity of the new 
cell is 14 watt-hours per pound of the total weight. 
This, it is said, is two and a half times the power 
of a lead cell, or, in other words, that the storage 
capacity of the lead cell is only 5} watt-hours per 
pound. This figure is probably correct for the 
batteries made for lighting work, but we fancy that 
most makers would claim a higher figure for their 
traction cells. Seven to eight watt-hours would 
probably be a fairer estimate, and we have heard 
confident allusions to 12 or 14 watt-hours, although 
we certainly never believed them. In default 
of the records of exact tests we can only wait 
for further information as to how the capacity 
of the Edison cell has been demonstrated. Assum- 
ing, however, that the figure of 14 watt-hours per 
pound of battery can be realised over an extended 
period, it is evident that a convenient source of 
power is put at the disposal of the carriage builder. 
A weight of half a ton will provide 20 horse-power 
hours at the terminals of the battery, and possibly 
three-quarters of this at the wheels. If this be 
spread over four hours’ work, it means 5 horse- 
power at the terminals, and 3} horse-power at the 
wheels, which is about the lowest amount which is 
practically useful. We believe that the electric 
cabs which ran in London carried a heavier battery 
than this. They were satisfactory as to speed at 


first, but at that time the public had not realised 
the speed which is possible in a motor car of the 
petrol type. 

The initial voltage of discharge, after recent 
The mean voltage of full dis- 


charge, is 1.5 volts. 





Committee will, however, be pleased to receive 





The normal 


charge is approximately 1.1 volt. 


discharging current rate per unit area of active 
milliamperes 
square inch ’” 
ae , or 0.93 — Fs oan The 
square foot square decimetre 
mean normal discharging power rate per unit mass 
of total cell is 4 watts per pound, corresponding to 
a normal discharge period of 3} hours. The cell 
may, however, be discharged at a relatively high 
rate, in approximately one hour, but with a reduced 
total output of 12 watts per pound. The cell does 
not appear to be injured by overcharging or dis- 
charging, and only suffers in electrical efliciency 
under such treatment. 

The positive element, corresponding to the zinc 
of a primary cell, isiron. The negative element, 
corresponding to the carbon, is a super-oxide of 
nickel, believed to have the formula NiO,. The 
electrolyte is an aqueous solution of potash contain- 
ing 10 to 40 percent. by weight of potassium hydro- 
oxide. The positive and negative plates are alike to 
the eye, and differ only in the chemical contents of 
their pockets. Each plate is formed of a sheet of 
steel .024 in. thick, stamped with rectangular holes 
to form a grid. Each opening is filled with a 
pocket or shallow box containing the active material ; 
this box is perforated with fine holes to admit the 
electrolyte, the material being hidden from view 
and completely enclosed. It is made in briquettes, 
and one is lodged in each pocket. The plate, with its 
pockets, is squeezed in an hydraulic press, and the 
whole is thus bound together. The positive bri- 
quettes are made by mixing a finely-divided com- 
pound of iron, obtained bya special chemical process, 
with nearly an equal volume of thin flakes of 
graphite. The graphite does not enter into any of 
the chemical actions, but assists the conductivity 
of the briquettes. The mixture is pressed into 
briquettes in a mould, under an hydraulic pressure 
of about 2 tons per square inch. The surface of 
each face is the briquette measures, 3 in. by $ in. 

The negative briquette is made similarly by 
mixing a finely divided compound of nickel, with 
a nearly equal bulk of graphite, and solidifying 
the two by pressure. A suitable number of posi- 
tive and negative plates are assembled together in 
a cell, and are separated from each other by thin 
sheets of hard rubber. The containing cell is also 
of sheet stee!. The charging current reduces 
the iron oxide to spongy iron, and carries the 
oxygen through the electrolyte to the nickel 
compound, oxidising it to the hyper-oxide NiO,, 
a higher oxide than the peroxide. On dis- 
charge the oxygen moves back against the current, 
the nickel being partly reduced and the spongy 
iron oxidised. The electrolyte merely acts as a 
conductor ; it is believed that the weight of it in 
practice will be about 20 per cent. of the plate 
weight, or 14 per cent. of the cell weight. In fact, 
the cell may be worked in the same manner as the 
so-called ‘dry ” cells. Itis stated that this battery 
can be manufactured at about the same price as the 
lead battery. If it really does all that is claimed 
for it, and does not deteriorate when discharged 
rapidly and completely, the price is a matter of 
secondary consideration. 


element (positive or negative) is 60 


once: 





THE FOREIGN TRADE OF CHINA IN 
1900. 

From time to time we give some of the most 
important parts of the Consular reports on the 
foreign trade in China. During the past year 
things were so disturbed in that part of the world 
that few reports have been published as yet. We 
shall note them as they appear, but meantime the 
administration of the Chinese Imperial Customs, 
under Sir Robert Hart, has issued its usual report, 
a few of the chief items of which will be of inte- 
rest. During the year 1900 the average value of 
the Haikwan tael was 3s. 1}d., as compared with 
3s. O4d. in 1899. 

The great expansion of China’s foreign trade, 
shown by the statistics of 1899, was continued 
during the first half of 1900; but the disturbances 
in the north, which became serious in June, not 
only stopped for a time all trade at Newchwang and 
Tientsin, which had shown such improvement 
during the previous year, but naturally had a de 
pressing effect throughout the ports. A disastrous 
commercial panic with heavy failures might have 
been expected ; but the year, generally speaking, 
was a fairly good, though anxious, one. Trade was 
so brisk during the first six months, and revived so 








strongly towards the close, that, contrary to all 
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expectations, the value of the foreign trade was well 
up to the average of late years, although naturally 
falling short of such an exceptional year as 1899. 

The net value of the foreign import trade was 
211,070,432 hk. taels. It was not to be expected 
that under such unfavourable circumstances the 
figures of the previous record year would be reached, 
but it will probably come as a surprise that the 
total of 1898, which beat all former years, amount- 
ing to 209,579,334 hk. taels, should have been 
exceeded. As regards opium, the year was 
profitable to importers and dealers; but our 
readers arenot interested in this department, and 
therefore, we need not enter into details. On the 
other hand, importers of cotton goods have passed 
through an anxious crisis, but disaster was averted 
by another short cotton crop in America. The 
goods which arrived in the spring were imported 
at enhanced prices, and although on the breaking 
out of the trouble in the North the spring pur- 
chases for the autumn market were stopped, there 
were large stocks which could not be placed, and 
which would have shown a heavy loss had the price 
of cotton fallen. The banks assisted importers, the 
short cotton crop saved the situation, and the de- 
mand which arose late in the year, especially for 
the Yangtze ports, effected satisfactory clearances. 
With the exception of jeans, all heavy goods felt 
the disturbance in their principal markets in the 
North, though Dutch and Indian drills and Indian 
sheetings showed small improvement. English 
cotton yarn fell away again, and the importation 
declined to 30,916 piculs—less than half what it 
was ten years ago. Indian yarn only amounted to 
985,989 piculs, a great decrease on previous years ; 
while Japanese yarn was still imported almost as 
freely as in 1898. The principal feature of the trade 
was the increased demand for printed and dyed 
goods. Cotton prints rose to 968,828 pieces ; 
printed twills, to 68,915 pieces ; cotton lastings, to 
1,216,460 ; velvet and velveteens were in greater 
demand. The total value of the cotton goods was 
75,606,360 hk. taels, as against 103,465,048 hk. 
taels in 1899, and 77,618,824 hk. taels in 1898. 
But exchange was higher, and the year turned out 
well for importers. 

The value of the woollen goods was slightly in 
excess of that of 1898, and most of the principal 
staples showed an improvement on that year, 
though nearly all fell below the import of 1899. 
Camlets, long ells, lastings, and especially blankets, 
were imported in excess of the arrivals in 1898, 
but Spanish stripes and Italian cloth fell off. 

Metals were about equal in value to the 1899 
total, but, with the exception of iron plates, tin, 
and tinplates, quantities did not compare favour- 
ably. his trade seems to make no progress. 

Among sundries, brass buttons, candles, flour, 
needles, silk piece-goods, soap, and umbrellas all 
exceeded the quantities imported in 1899. Ameri- 
can kerosene oil fell from 40,724,989 to 34,447,112 
gallons ; Russian, from 35,695,116 to 32,708,757 
gallons ; while Sumatra oil rose from 11,993,202 
to 16,424,155 gallons. There was again an increase 
in the import of coal, which amounted to 864,158 
tons. The value of sundries was rather in excess 
of that of 1898. 

The value of the exports was estimated at 
158,996,752 hk. taels, a falling-off of 36,788,080 hk. 
taels, as compared with the figures for 1899, but 
only 40,397 hk. taels below those of 1898. This 
result may, under the circumstances, be regarded 
as remarkably satisfactory and unexpected. Raw 
cotton, in consequence of the short crop in America, 
was exported to the extent of 711,882 piculs (1 
picul = 133} lb. avoirdupois), but this is not likely 
to be a permanent feature of the export trade. 
The tea trade is chiefly with America and Canada and 
Russia, and continues to increase. The year was 
a disastrous one for the silk trade, but we need not 
enter into details of that. 
sisted of miscellaneous focdstufis and sundries, 
in which we are not particularly interested, 

The Table in the next column shows the value of 
the imports (not deducting re-exports to foreign 
countries) into all the Treaty ports and the exports 
from all the treaty ports from and to the principal 
foreign countries in the years 1899 and 1900. 

The difference between the value of the total 
imports in this Table, and the amounts exported 
from the various treaty ports, is explained by the 
fact that the figures in the above Table only refer 
to the direct imports and exports, and do not in- 
clude the inter-port trade. 

The relative interests of the various nations in 


"he other exports con-|_ 





1899. 1900. 


From and To. sare ———__——_— 
Imports. | Exports. | Imports. | Exports. 
hk. taels hk. taels | hk. taels 

40,161,115 | 13,962,547 | 


--|118,096,208 | 71.845,558 
31,911,214 | 





United Kingdom 
Hong Kong* 
— as 
in re & Straits 
Amelia and New) 
Zealand .. | 


16,816,029 
2,625,258 


517,884 | 


1,731,498 
3,646,195 | 2,231,792 


: 670,078 

South Africa and) 
Mauritius oa <- 236,613 
British America --| 1,208,865 | — 259,519 


British Empire ..| 195,296,150 | 90,937,605 
Japan --| 35,896,745 | 17,251,144 


Europe (except) | 

R ne -.| 10,172,398 36,763,506 
United States of 

Americs ..| 22,288,745 21,685,715 
Russian Empiret | 3,522,404 18,556,992 
M ..| 8,408,516 5,824,487 


‘Indo-| 

1,611,140 945,544 
| 1,559,967 8,819,839 
oe |273,756,065 195,784,832 '222,129,473 


807,446 | 729,418 1,188,538 
| 





861,020 


224,159 
457,589 


272,553. 


653,591 | 


80,16 1,530 
16,938,053 


24,976,619 


159,926,788 
25,752,694 


10,273,405 
16,724,493 | 
4,373,463 
2,236,289 


986,445 
1,855,896 


14,751,631 
12,374,115 
acao 4,710,359 
French 

hina .. ; 
Other countries .. 


Total .. 


1,302,833 
3,781,612 


158,996,752 


Corea 804,C69 


* The imports from Hong Kong come originally from, and the 
exports to that Colony are further carried on to, the United 
Kiogdom, America, Australia, India, Straits Settlements, and the 
Coast Ports of China. 

t Includicg Russian Manchuria. 


the trade of China are indicated in the following 
Table, which shows the number and tonnage of the 
shipping (steamers and sailing vessels) entered and 
cleared at the Chinese treaty ports in 1899 and 
1900 : 
1900. 
No. | tons No. | 
. .| 25,350) 23,888,230, 22,818) 23 
1,854,246 3,527 
2} 2,839,741 4,917 
| "613,191 978 
310,107 1,311 
439,718 324! 
361,501 449 


1899. 


British 

German .. 

Japanese .. 

French a, 
American os oe 
Swedish and Norwegian 
Russian .. ai as 
All other foreign vessels 


328,528 
292,278 


29,919,083 35,101 


8,944,819 26,420 
404,428 7,709 


9,349,247 34,129 
39,268,330, 69,230 


32,913,025 


7,544,496 
319,721 


7,864,217 
40,807,242 


Total foreign vessels 





22,548 
8,461 


31,009 


Chinese shipping (foreign type) 
Pa junks .. oe 


Total Chinese 


Grand total.. 65,418 








| 


The chief features of the above Table, comparing 
the figures of 1900 with those of 1899, are the 
remarkable increase of Japanese and German 
shipping. The steady growth of American shipping 
may also be noticed. In 1895 the number of 
American vessels entered and cleared at all the 
Chinese Treaty ports was 92, of an aggregate ton- 
nage of 86,427 tons. Since that year the figures 
have been as follows; 1896, 143 vessels, 165,578 
tons ; 1897, 333 vessels, 269,780 tons ; 1898, 743 
vessels, 239,152 tons; 1899, 716 vessels, 310,107 
tons ; and 1900, 1311 vessels, 474,479 tons. 

The following Table shows very distinctly the 
predominant share which the United Kingdom holds 
in the total volume of the shipping and trade at the 
Treaty ports of the Chinese Empire, and in the 
dues and duties paid at these ports, as compared 
with other nations, in the year 1900 : 
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We shall give some details of the different depart- 
ments of trade as the Consular reports appear for 
the various ports. 








NOTES. 
Tue Resistance or Arr To THE Morion oF 
PROJECTILES. 

In a paper published in a recent issue of the 
Philosophical Magazine, Dr. A. F. Zahm gives 
particulars of some experiments on the air resist- 
ance experienced by moving bodies, carried out by 
him at the Johns Hopkins University. The range 


3 | for steelmaking. 





of velocities covered by the experiments was from 
243 ft. up to 931 ft. per second, and so far as they 
go the results lead to the conclusion that the true 
law of resistance between the limits named is of 


the nature 
R=avr? +b 


The apparatus with which the work was effected is 
of much interest, as Dr. Zahm has succeeded in 
avoiding the uncertainties attaching to the various 
types of electric chronograph in which reliance is 
placed on the breaking of wires by the projectile 
used. There is no guarantee in such instruments that 
the wire does not stretch even if it is not struck on 
one side by the bullet. In either case the time of 
fracture is somewhat uncertain. Dr. Zahm accord- 
ingly substituted for the usual wire screens beams 
of sunlight reflected from a heliostat and arranged 
to come to focus on a falling photographic 
plate. The beam of light was passed through 
narrow slits, and the lines honed on the photo- 
graphic plate were only ;}5 in. wide, so that accurate 
measurements could be easily made. These light 
screens were placed 7 ft. apart, and the bullet as it 
traversed them in succession, served as a shutter, 
so that the photographic traces of the correspond- 
ing lines contained gaps, the distance apart of 
which measured the time taken for the bullet to 
traverse the spaces between the screens. This 
time could be deduced from the record with an 


1 
error of not more than <aaaaan second. In orderto 


emphasise the effects of ‘the atmospheric resistance 
the projectiles used were of wood, their diameter 


_| being 4 in. 


Tae SMELTING OF TUNGSTEN. 


Tungsten has been known for more than 100 
years, but it did not attain any industrial import- 
ance until it was used by Mushet in the production 
of hard tool steels. Since that time there has been 
a steady—although small—demand for the metal, 
and the supply has gradually fallen into the hands 
of the Germans. Their great chemical and metal- 
lurgical skill enabled them to deal with the ores 
more successfully than was done here, and hence 
they secured the trade. Tungsten is seldom 
found alone; generally it is combined with tin, 
and it is a matter of considerable difficulty 
to separate the two metals. It is, however, 
most important that the separation shall be 
effected thoroughly, for tin is a most undesirable 
addition to steel. Wolfrain ore is found in Spain, 
and is despatched from there to Germany, and 
much of the metal, after extraction, comes to 
Sheffield. Lately, the owners of a large mine, 
who have a supply of exceptionally pure ore, 
determined to transfer the manufacture to this 
country, and, under the name of the Tungsten and 
Rare Metals Company, Limited, they have erected 
works adjoining the Queen’s-road Station, Batter- 
sea, London, where they are just about to com- 
mence operations. The ore is rst crushed in ball 
mills, and is then roasted in presence of soda with 
the object of producing tungstate of sodium. This 
substance is leached out, and then, by the addi- 
tion of an acid, the tungstic acid is libe- 
rated from the soda and separated out by a 
filter press. The final operation is conducted 
in crucibles, as a very high temperature is re- 
quired. The tungstic acid, mixed with charcoal, is 
charged into these crucibles, which are placed in 
a furnace of the same type as that used in Sheffield 
Here the oxide is reduced, and 
gradually recedes to the bottom of the crucible, 
where it is found in a fritted mass. The series of 
operations sounds very simple, but it is difli- 
cult to carry out successfully, as a very slight 


39 | Change of temperature upsets the reactions. It is 


a matter of congratulation that, when our trade is 
being assailed on all sides, we should be able to 
snatch a part of it out of the hands of the Germans, 
and bring back to this country an industry which 
had its rise here, and should never have been 
allowed to leave. 


THe LusricaTion oF MACHINERY BEARINGS. 

Some interesting experiments on the all-important 
matter of securing a uniform distribution of lubricant 
in a machinery bearing, irrespective of the load 
exerted by the shaft on the bearing, have been carried 
out by Messrs. Dewrance and Co., Great Dover-street, 
London. Effective lubrication can only be insured 
if the molecules of oil are transmitted with a force 
corresponding to the load of the shaft, so as to keep 
apart the surfaces of the shaft and bearing at the 
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point where the load exerts its greatest pressure ; 
and the first tests were made to ascertain the 
pressure which the velocity of the oil and its adhe- 
sion to the shaft could produce in order to counter- 
balance the force of the load. Considerably over 
2000 lb. per square inch was registered on a pres- 
sure gauge. e machine used for the tests had 
then reached its limit, but there is no reason to 
believe that the pressure of the oil had attained a 
maximum. The film formed by the lubricant tends 
to adhere to the one side of the shaft, and travels 
with it ; whereas on the other side it adheres to the 
bearing, and is stationary: so that the molecules 
have to be arranged in a state of progressive move- 
ment from the bearing side of the film to the shaft 
side, and the thicker the film or the greater the 
number of molecules, the less each globule has to 
move, and the more perfect the surfaces of the 
film, the less the friction. Where the load re- 
ciprocates, as in the connecting-rods of vertical 
engines, the application is simple. The lubricant 
should be introduced, not at the top but at the 
sides, where there is comparatively little load, with 
artificial inclined planes carefully made, and dying 
away at a point exactly equidistant from each end 
of the bearing. As the swing of the rod causes 
some pressure, @ portion of the surface at each end 
is left, which also tends to retain the reserve of 
lubricant. The oil for the connecting-rod pin 
should be delivered by a vertical pipe into a copper 
pipe fitted into the shell of the bearing, before the 
white metal is poured in. In order to bring the 
white metal to a perfectly even surface, so that it 
may bear evenly all over the journal, and thus 
retain the oil, Messrs. Dewrance recommend 
that after the bearing has been bored out a 

olished mandrel shall be forced through it by 
aa pee pressure. By this means the white metal 
is compressed and greatly improved in durability. 
A surface like a mirror is produced, perfectly true 
and fitting the shaft all over. 


British Licht Ramways AND TRAMWAYS. 


It is now five years since the Light. Railways Act 
came into operation and enabled railway facilities 
to be provided for the suburban and rural districts 
at a considerably less cost than was possible under 
the requirements of the ordinary legislation, and 
it is thus interesting to note the progress of the 
work done. That such legislation was called for is 
best proved by the fact that under it application 
has been made for the construction of 3006 miles of 
railway, which it is legitimate to suppose would not 
have been promoted under the former conditions. 
The number of applications made was 309, and of 
these 167 have been approved by the Commissioners 
appointed under the Act. The length of railway thus 
sanctioned is 1360 miles, at a cost of 8.8 million 
sterling ; while 265 miles have yet to be adjudi- 
cated upon, involving nearly 1? million sterling 
more. Of those approved, 1063 miles, costing 
63 millions, have been finally sanctioned by the 
Board of Trade. There can be no doubt that 
those railways must confer great advantages in dis- 
tricts where the traffic is only developing and is 
not yet sufficient to justify a fully equipped pas- 
senger line, but it is interesting to note that the 
type of railway being constructed under the Act 
has entirely altered its charactersince the Act was 
passed; and now the majority of the schemes 
partake more of the characteristics of electric tram- 
ways than of ordinary steam railways. From this 
point of view it is interesting to give the number 
and mileage of applications for purely steam 
railways and also for electric tramways, the 
figures showing also the steady diminution since 
1898 of the number of applications, which would 
seem to suggest that the requirements of the Act 
have been largely fulfilled, or that further experi- 
ence as to the financial results is dosired before 
more is done. Taking the steam lines, we find that 
the mileages in the nine half-years since the Act 
was passed were as follows: 231 miles, 2307, and 
166} miles, then in the half-year ending May, 1898, 
the maximum was attained—301} miles ; and since 
then there has been a gradual decrease—255}, 2423, 
197}, 994, and 33}. e total mileage is 1756, or 
fully one-half of the 3006} miles embraced in the 
aggregate of applications. With the electric 
tramways, on the other hand, the maximum was 
attained six months later, and the diminution 

not been so great. Thus, in the first period 
the totals were 763 miles, 43, 125}, 1283, and 244 
miles (the maximum which was attained in the half- 
year, November, 1898), and the mileage in the suc- 





cessive periods were : 169}, 1764, 107, and 97} miles. 
This makes a total for the whole period of 1168} 
miles. Although there is thus nearly 600 miles 
less of electric than of steam lines, the cost of 
the two is about equal, being for the electric 
lines 9? millions, and for steam lines 10} millions. 
It is scarcely necessary to point out to our readers 
the reason why street tramways are promoted under 
this Bill instead of in the ordinary method of a 
Board of Trade provisional order. It is due to the 
remarkable anomaly that under the Light Railways 
Act the provisions of purchase by municipalities of 
schemes privately promoted, are more equitable 
than under ordinary procedure; and one would 
expect that the Legislature would take an early 
opportunity of amending the ordinary conditions. 





SIR ANDREW FAIRBAIRN. 

Tus last distinguished representative of a great 
name, which in the previous generation had already 
enjoyed a twofold celebrity of world-wide extent in 
connection with mechanical engineering, died some- 
what suddenly on Friday night, May 31, at his London 
residence, 39, Portland-place, at the age of seventy- 
three. Only the previous evening had he returned to 
London from Biarritz, where for some years past he 
had spent the greater part of the winter at his Villa 
Trois Fontaines. Though he had stood the journey 
remarkably well, a stomach trouble, under which he 
had become perceptibly weaker, necessitated an imme- 
diate operation ; and, notwithstanding its success and 
the temporary relief it afforded, he rapidly sank, and 
quietly passed away without suffering. 

Sir Andrew Fairbairn was born on March 5, 1828, 
at Anderston, Glasgow, being the only son of Sir 
Peter Fairbairn, and his first wife, Margaret, daughter 
of Mr. Robert Kennedy, of Glasgow. He was named 
after his paternal grandfather, Andrew Fairbairn, a 
land steward at Allan Grange, in Ross-shire, and 
afterwards manager of the Percy Main Colliery, 
Newcastle-on-Tyne ; whose two sons, William (1789- 
1874), and Peter (1800-1861), were successively 
honoured by royalty : the elder receiving a baronetcy 
in 1869 in acknowledgement of his eminent scientific 
attainments and services, while the younger had 
earlier been knighted when the Queen visited Leeds 
to open the Town Hall during his mayoralty, in 1858. 
About five months after young Andrew’s birth, his 
father left Glasgow, where he had been in partnership 
with an engineering firm, for whom he toll wearlannly 
travelled on the Continent. Settling in Leeds in 1828, 
he took the vacant Wellington Foundry, in New- 
road End, with the aid of Mr. John Marshall, 
flax spinner; here he started making improved ma- 
chines of his own designing, and gradually deve- 
loped the works for the manufacture, not only of flax 
machinery and then of woollen machinery, but sub- 
sequently also of machine-tools generally. 

After receiving his earliest schooling from Mr. 
Duncan, in St. James-street, Leeds, neler Andrew 
was placed from 1838 to 1842 under Professor 
Rodolfe Topffner, at Geneva, under whose guidance 
he enjoyed the advantage with his schoolfellows of 
several excursions on foot in Switzerland. Next, he 
was sent to the High School, Glasgow; and there he 
also attended lectures at Glasgow College under Pro- 
fessors Ramsay, Lushington, and others. At the age 
of eighteen he went to Huntingdon, to be coached by 
Rev. C. Ebdens for Cambridge, whither he proceeded 
in October, 1846, and became a pensioner of Christ’s 
College. From this foundation he migrated four 
months later to Peterhouse, whence after four years’ 
study he graduated in 1850 as thirty-seventh wrangler. 
In the same year he entered himself as a student of 
the Inner Temple, and read for a year with Mr. 
Davidson, conveyancer, and afterwards with Mr. 
Kemplay, Q.C. In Easter term, 1852, he was called 
to the bar at the Inner Temple, and joined the 
Northern Circuit, practising also at the West Riding 
sessions. Retiring from practice in 1855, he travelled 
in the United States. In 1856 he went to Hanover, 
and spent the winter in studying German there, 

In 1857 he returned to Leeds, and entered his 
father’s business, for which he now had qualifica- 
tions of a high order. Besides his inherited leanin 
to industrial pursuits, he had gained an educationa 
training and a knowledge of the world, which 
together gave him a considerab advantage in 
dealing with spinners and manufacturers abroad. 
With a view to extending the business of the Welling- 
ton Foundry, he was despatched by his father to Ger- 
many, and travelled in Bohemia, Moravia, Silesia, and 
Prussia, where he made himself familiar with the 
practical working of the local flax mills. Subsequently 
visiting France, Belgium, Switzerland, and Italy, he 
obtained an insight into the spinning of waste silk. 
Again, in 1858, he went on a business tour.to Russia, 
and visited Moscow, Narva, Warsaw, and Vienna. In 
1860 he was taken into partnership by his father, on 
whose death in the following year he assumed the 
sole charge of the business until 1863, when he took 





into partnership his cousin, Mr. Thomas Stuart Ken- 
nedy, and Mr. John William Naylor; the firm was 
known as Fairbairn, Kennedy, and Naylor. Mr. Ken- 
nedy, who had entered the works in 1861 as an 
apprentice, retired in 1883, and the firm then became 
Fairbairn, Naylor, Macpherson, and Co. ; Mr. Naylor, 
who had entered the works in 1843 as a youth of six- 
teen, was made the managing director of the firm. 
His death took place in 1899; and in 1900 an amalga- 
mation was made with Messrs. S. Lawson and Sons, 
of Leeds, and Messrs. Combe, Barbour, and Combe, of 
Belfast, under the title of Fairbairn, Lawson, Combe, 
Barbour, and Co. Sir Andrew was the chairman of 
the joint concern. 

In 1866 he was elected Mayor of Leeds, and re- 
elected in the following year. During the second year 
of his mayoralty a national exhibition of works of art 
was opened in Leeds by the Prince of Wales in 1868, 
and the honour of knighthood was then conferred 
upon him. From 1870 to 1878 he was the first 
chairman of the Leeds School Board. Along with 
Lord Frederick Cavendish, he took an active part 
in founding the Yorkshire College, Leeds, in 1874. 
The success of their efforts is attested by the 
rapid progress and present prosperity of the col- 
lege, of which he was for many years treasurer, 
besides being a life governor, a member of the 
council, and chairman of the engineering committee. 
He was a member of the Society of Arts from 1861, 
and of the Institution of Mechanical Engineers from 
1868. In 1877 and 1878 he rendered distinguished 
service as a member of the Royal Commission for the 
Paris Exhibition in the latter year, and did much to 
secure an efficient representation of the machinery and 
manufactures of Leeds. In 1878 he was elected a 
a director of the Great Northern Railway, and was 
also a member of the Great Northern and Great 
Eastern Railways joint committee, He sat in Parlia- 
ment for the eastern division of the West Riding, 
1880-5, and for the Otley division 1885-6. As a vice- 
president of the Railway Congress held in Brussels in 
1885, he was created a Knight Commander of the Order 
of Leopold of Belgium; and at the International 
Railway Congress in Paris in 1889, as President of the 
first section, he was made a Commander of the Legion 
of Honour. He was a magistrate for Leeds and for the 
West Riding, and a deputy-lieutenant for the latter ; 
in 1892-3 he filled the office of High Sheriff of York- 
shire. He entered the Leeds Rifle Volunteers as a 
private, and rose to be major. For two years he 
served with the Yorkshire Hussar Yeomanry, retiring 
in 1877 with the rank of captain. 

In 1862 Sir Andrew Fairbairn married Clara 
Frederica, youngest daughter of the late Sir John 
Lambton Loraine, eighth baronet, of Kirk Harle, 
Northumberland. He has left no children. 

Evidently he was a most able administrator and 
industrial leader, and must have possessed a remark- 
ably shrewd appreciation of what was good in me- 
chanical engineering, though not having gone through 
the special training usually considered essential for 
success in this branch of the profession. Everything 
that he learnt he seems to have been able to turn to 
good account. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 31. 

THE next projected move of the United States Steel 
Corporation is to centralise production as much as 
possible in the Pittsburgh district. A number of 
plants will be dismantled. This centralisation policy 
will be also followed out by the larger concerns, and 
inspection tours looking to this end are being arranged. 
Rumours have been rife for some time of a combina- 
tion of independents to the extent of a harmonious 
policy; but this impression is without basis. It 
was a bit of newspaper enterprise. Both interests 
are apparently working in harmony. So far this 
year contracts have been placed for 18,000,000 tons 
of Lake Superior ore, of which 13,000,000 tons will be 
handled by the United States Steel Corporation. The 
Republic Iron and Steel Company, which owns some 
thirty-six rolling mills and several blast-furnaces, is 
about to construct a large billet mill at Youngstown, 
Ohio. The machinists’ strike is still on, but the men 
are gaining ground daily. In this city, up to to-day 
sixty-seven firms have agreed to the nine-hour work- 
day, with pay for ten hours. 

As a result of the discoveries of petroleum in 
Southern California and Texas, its use for fuel, for 
which it is especially fit, has very greatly increased. 
Recent tests on locomotives are highly gratifying. 
The cost of installing oil burners on locomotives is 
200 dols. to 300 dols. per engine. About three barrels 
of oil go as far as one ton of coal, according to several 
— by General-Manager Polk, of the Gulf, 
Colorado, and Santa Fe Road. That road uses 500 
tons of coaladay. The oil can be had at 30 cents per 
barrel in large quantities. All the south-western rail- 
road managers are deeply interested in the matter. 
One road figures out a saving of 180,000 dols. per year 
in oil over coal. The United States Association of 
High-Speed Engine Builders held an annual convention 
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in Indianapolis this week. A steamship line is to be 
operated between Chicago and Brazil especially for 
the benefit of the implement trade. The chief diffi- 
culty is the high price of coal in Argentina. The 
return cargoes would be largely copper. 

The growth of great combinations has given rise to 
an agitation for a national corporation law. A second 
issue that is to be met by the next congress is that of 
reciprocity. The movement failed in large part through 
the opposition of highly-protected interests. There 
is a deeply-seated opposition to allowing trusts 
to have such a free hand as they have now, and 
a step towards free trade will be taken. The 
industries are all overcrowded, excepting textiles. 
Good crop reports afford strong grounds for faith in 
enduring prices. The railroad returns show an ex- 
pansion of traffic all over the country, and prices for 
nearly all commodities rule high and firm, Money 
conditions are stable. The exportation of gold makes 
no impression. It is expected that by Saturday be- 
tween 3,000,000 dols. and 4,000,000 dols. gold will have 
been shipped. A new line of ships is to ply between 
Philadelphia and Manchester. American shipbuilding 
capital is increasing fast, and three yards are projected, 
besides numerous extensions. 





A NEW SCOTCH LIGHTHOUSE. 
At the Glasgow Exhibition there is a lighthouse, with 
optical apparatus of some novelty, which is destined to 
u or 


supersede the oldest existing rock lighthouse 
tower in Great Britain—that on the Bell Rock off the east 
coast of Scotland, first lighted in 1811. This tower, origi- 
nally designed by Stevenson, is still quite equal to its 
purpose ; the lantern needs renewal, partly because of its 
antiquity and because the light is too weak in power for 
such an important place. The Commissioners of Northern 
Lighthouses accordingly resolved to renew these parts 
of the installation, and they are exhibited, with the 
consent of the Commissioners, by Messrs. Steven and 
Struthers, Glasgow, who have constructed the lantern 
and machine, the optical apparatus being constructed 
by Messrs. Lepaute, Paris, and the whole designed by 
Messrs. D. and C. Stevenson, civil engineers, Edinburgh. 
The optical apparatus has been designed specially by 
Messrs. Stevenson to suit the peculiar circumstances. The 
light had to be maintained of its existing character, viz., 
a red and white flash alternately, and of a maximum 
power consistent with one of the beams being red. It is 
somewhat of the bivalve type, but differs largely from 
anything yet constructed. It is a combination of two 
orders—hyper-radiant and first order. The white flash 
consists of 40 deg. of a hyper-radiant, the light from 
which is supplemented by back prisms of a size never 
before attempted. ‘The red flash consists of 40 deg. of 
hyper-radiant, the light being intensified by totally reflect- 
ing prisms subtending 145 deg. Seeing a large portion 
of the light is lost by the red glass shades which naturally 
so far abstracted a portion of the rays by absorption, the 
red flash is further intensified by dioptric mirrors of the 
best type. It is worthy of note that, with the exception 
of the totally reflecting prisms of the first order portion, 
not one of the elements of the apparatus is of Fresnel’s 
design. The glass work, although made in Paris by 
Messrs. Lepaute et Cie., is not of French design. The 
flash will about 112,000 candle-power, and is thus 
about five times the power of the most powerful red light 
on the French coast. The profiles of the prisms are 
designed for an index of refraction of 1.53, and the glass 
is set in a strong gun-metal framing; the whole face of 
glass through which the parallel rays from the burner are 
sent present a surface of no less than 9 ft. by 9 ft., or 
81 square feet of focal opening. 

The apparatus stands on a cast-iron table, which is 
made to revolve on conical steel rollers, with ball bear- 
ings between steel rings, by a circular rack and pinion 
driven by a clock machine. Antifriction roller bushes 
and ball-bearing bushes are used in the construction of 
the different journals. The flyshaft makes 200 revolu- 
tions per minute, and absolute regularity of the machine 
will be attained when fitted at the lighthouse by means 
of the governing fans. The burners are six-wick patent 
Doty burners, and will de — with paraffin oil 
forced up by a pump driven off the main gear of the 
revolving machine. apparatus and machine are 
enclosed in a lantern 13 ft. 6 in. in diameter, which will 
be erected on the tower at the Bell Rock after the exist- 
ing lantern has been removed. The lantern is sixteen- 
sided, the sash frames and astragals, which are triangu- 
larly made, and thus of the strongest form, are made 
of gun-metal, of such composition as to attain a 
strength of 16 tons per square inch, with an extension of 
at least 6 per cent. The frames are glazed with polished 
mirror plate-glass. The dome ig of sheet copper, of a 
spherical shape, surmounted by a ventilator to secure a 

roper draught and exclude tse severest storm. The 
ightning conductor is } in. in diameter, and will be 
connected to the existing lightning-rods of the Bell Rock. 
The Bell Rock Tower, with Stevenson’s forethought, was 
protected by a lightning-rod inside as well as outside, so 
that all metallic bodies were in metallic connection. 





PrrsonaL.—Messrs. Julius Sax and Co, Limited, 
have removed their offices and stores from Camberwell to 
51, Rupert-street, Coventry-street, London, W.—The 
Hon. R. C. Parsons, of 39, Victoria-street, Westminster, 
consulting engineer, has retired from the ition of 
chairman of the executive committee and director of 
the British Westinghouse Electric and Manufacturing 
Company. 





THE MONORAIL. 
To THe Eprror oF ENGINEERING. | 

S1r,—I have read with great interest the article on the 
‘Monorail Railway ” in your issue of the 3lst ult., but 
I think in fairness to the scheme under consideration 
many points you mention require elucidation. Of the 
three high-speed electrical railways you mention as pro- 
jected on the Continent, that between Vienna and Pesth 

as been shelved for some time, on account of difficulties 
of building an ordinary railway for such speeds at a 
reasonable cost with sufficient safety. - 

The Berlin-Yossen railway is an existing military line, 
about 12 miles long, practically straight and level, on 
which it is pro to run experimental cars towards the 
beginning of next year. Such an experiment under sach 
conditions would prove very little, and would not carry 
us nearly as far as my experiments in Brussele. ” 2 

As to the Antwerp-Bruseels Railway, that I believe is 
the only one at present immediately contemplated, but 
the system to be employed has not yet been decided upon, 
and you will have seen in the proceedings of the Lords’ 
Committee that Mr. Gerard said he would recommend 
the construction of this line on the monorail principle. 
Now as to your remarks about the curves, or straight 
lines, both these suggestions appear to me to present most 
insuperable difficulties in their practicable application. 

1. To build straight lines through a highly civilised 
community, where only these lines are required, is not a 
question of expense only. Many vested interests have 
to be sects Hee which no money payment can overcome, 
but which — must be avoided, or the line would have 
to be abandoned. 

Farther, if the curves and routes of the present great 
through lines could not be adhered to, so as to form an 
integral part of the old company’s system, then the cost 
of working and administration would be largely increased, 
and would gradually tend to the creation of a number of 
new companies competing with the present railways, 
which is entirely opposed to the spirit of the present 
proposal, 

2. To lower the speed in the curves seems to me most 
dangerous, difficult, and costly. The safety of the pas- 
sengers would then be even much more than now at the 
mercy of the care and attention of the driver—one of the 
most objectionable features in such a scheme, which in 
my proposal is entirely eliminated. The expense, both 
in the first cost and of working the line, would also be 
enormously increased. This increase in the short railway 
between Manchester and Liverpool would amount to at 
least 33 per cent. of the cost of the electrical equipment, 
as it would require a retardation and acceleration in at 
least 15 curves on that short length. 

On the monorail, of course, the speed once attained, 
the energy required is all through considerably reduced, 
and the safety arrangements are such that in passing the 
signal at danger, the alarm is given to the driver in the 
car, the current is cut off the motors, and the brake is 
put on all automatically. 

Allow me to add only a few words as to the details you 
give of my car. There are several other cars designed on 
the same principle, with eight motors, on four two-wheel 
bogies, each motor exercising a maximum power of 220 
horse-power during acceleration, and the maximum power 
transmitted per chain for short periods is 110 horse-power. 
The trestles will also be tilted on the curves; in fact, you 
know yourself that on the Brussels line they; were so 
much inclined that I bad to reduce this considerably 
during the experiments. 

I am, Sir, your most obedient servant, 
F. B. Bene. 
5, Queen Anne’s-gate, London, 8.W., June 3, 1901. 





ELECTRICITY AND THE STEEL TRADE. 
To THE EpiToR OF ENGINEERING. 

Sir,—The recent startling events in the American in- 
dustrial world have brought very forcibly before the 
English manufacturer the fact that the future has in store 
for him a very severe struggle, not only in obtaining fair 
share of the new markets which are being from time to 
time created, but in actually maintaining the hold which 
he has on existing markets. 

In nothing is this more patent than steel. Mr. Carnegie 
is said to have remarked that commercial supremacy is 
the inevitable result of cheap steel ; and it is, therefore, 
of the utmost importance to all interested in the future 
of our trade to make a careful study of the methods by 
which America has been enabled to undersell us in the 
steel markets of the world. 

The natural disadvantages under which the steel trade 
in America had to work were enormous. The ironstone 
deposits, were, as a rule, at vast distances, as much as 
1000 miles in some cases, away from the blast furnaces ; 
but what was more important than the actual distance, 
only a small of this journey could be performed by 
water, even this resulted in a double transhipment. The 
methods adopted to overcome these drawbacks were, in 
some cases, little less than heroic. Innumerable labour- 
saving devices were invented and installed to facilitate 
the operations of excavating, loading, and unloading. To 
anyone who has seen enormous steam diggers removing 
several tons of Mesabi ore at a stroke, the sight of hand- 
excavation appears almost prehistoric. But money was 
even more necessary than brains to enable the cost of 
transportation to be reduced to a mininum. A line of 
steamers and railway was constructed for the freight 
traffic exclusively, with the result that ore is now handled 
on the Pittsburgh route at a rate per ton-mile which 
would appear incredible, had the writer not received the 
— from an unim hable source. 

ut it is in the works themselves that the real causes of 
economical production are found. Since the great strike 





at Homestead Works, the policy of replacing labour by 
machinery has gone on steadily ; until to-day, with the 
enormously in output, there are fewer men em. 
ployed than ever before. Every class of work seems to be 
done by electricity, from the operation of the ingenious 
charging machines to the heating of water for cooking 
purposes. The result can be seen in the extraordinary 
ve with which work is re the ingots being 
rolled into plates, cut to size, marked with their destina- 
tion, and loaded into the freight cars before they are cool 
enough to touch with the hand. 

The Homestead Works are supplied with direct current, 
but the neighbouring Edgar Thomson Works are supplied 
with alternating current throughout, and there are so 
many advantages in each system that the ideal equipment 
for a steel works of moderate size would, undoubtedly, 
be a double-current one; that is to say, steam-driven 
rotary converters should be used as the generators; a 
double-current supply is being offered to the shipyards 
on_ the Tyne by the Power Kgrnng & 

In spite of what has been done, however, it should be 
clearly understood that neither of these works are by any 
means completely equipped with electrical plant. In the 
Edgar Thompson Works especially, there are still a 
number of small and inefficient single-cylinder steam 
engines, which are gradually being replaced by motors. 
The desire being naturally to — the heavy capital 
outlay involved over a considerable period. 

The rolling mills are siepeabinnliaie driven by steam, 
although there seems to be no good reason why motors 
should not operate theze quite as well, if not better. The 
repairs necessitated by the frequent starting, stopping, 
and reversal of these engines, judging from the size of the 
Sunday repair gang ab Homestead, are very great, and a 
ne engine does not seem at all an ideal means 
of doing this class of work. It is doubtful whether a 
direct-current motor of this size would be entirely suib- 
able for this class of service, but an induction motor 
would be well fitted to work under these conditions, the 
temporary nature of the load enabling a very high heat 
rating to be adopted. The majority of English steel- 
makers are still in favour of auahdeiven rolling mills, 
which is probably due to the large capital outlay involved 
in the change. This objection will not apply in those 
districts served by the 1 power companies, as the 
scheme of motor hiring is almost always a part of their 
system ; and it is more than probable that one or two of 
our largest steel works will completely equipped as 
soon as current can be supplied. 

‘Whether it be in the direction of installing more eleo- 
trical plant or in some other, the steel trade of this 
country will shortly be compelled to take very vigorous 
steps, if it is to maintain its hold upon the markets of the 
world, to say nothing of obtaining a fair share of the 
newer ones which are constantly being opened. 

The time is coming when none but the most carefully 
organised and operated works wlll be able to work at a 
profit ; and this result can, as a rule, only be obtained by 
a careful division between the purely scientific and com- 
mercial side of the business. The crying need in English 
steel trade, as in so many other branches of industry, is 
for capable organisers with thoroughly open minds, rather 
than for brilliant technical men. 

At the same time, it will be necessary to educate the 
employés as far as possible into assisting, instead of offer- 
ing that opposition to change which, in the past, has done 
such irreparable injury to British trade. 

T. H. MInsHALL, 





BALL BEARINGS v. ROLLER BEARINGS. 
To THE Eprtor oF ENGINEERING. 

Srr,—Absence from town has prevented my replying 
to the letter which appeared in your issue of May 24 from 
Mr. Hoffman, which, however, calls for but little com- 
ment in reply, seeing that ‘“‘the proof of the pudding is 
in the eating.” 

I have no desire to obtain a gratuitous advertisement 
for roller bearings, nor to labour the question under 
the hospitality of your correspondence columns; but 
claiming as I do to have made a special study of the 
subject of roller bearings, and having watched their 
gradual development, and been associated with their prac- 
tical application for many years, I cannot accept the 
statement now made that roller bearings will continue to 
be useful only for the rougher class of work, since experi- 
ence shows that in order to successfully operate them they 
must be made of the highest quality of material and best 
finish. In short, many of the failures of roller bearings 
hitherto have been due to the cheap article introduced 
into rough work, which has tended to produce a doubt in 
the minds of engineers as to the efficiency of roller bear- 
— generally. 

r. Hoffman, in his dream of what he repeatedly terms 
a a or perfect ball bearing, acknow- 
ledges that it should not have too much curvature of cone, 
fitting the ball at points of contact either allowed for in 
manufacture or produced by wear ; and that ball bearings 
rok, preg are made too small in all their parts for the 
1] they are expected to cont AL and that beyond his 
many requirements and complications in the way of 
cups, cones, large and small balls, cages, &c., is the 
conclusion that all that remains to be done for the 
bearing to be useful and satisfactory for any load, is 
to make the contact surfaces as large as possible, 
without, of course, interfering with other vital con- 
ditions. Herein lies his difficulty. To make 4 
bearing suitable for any load of sufficiently liberal 
dimensions to hold ther without crushing of balls or 
indentation of cups and cones at point of contact, would 
unfortunately entail a complete Teseget of uniformity 
of design mes | other vital conditions, for which steel of the 
highest grade obtainable could not reasonably be expected 
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to be a sufficient antidote. The ball of a ball-bearing 
bears its load at a point only ; and as, on the other hand, 
too much curvature of the cup fitting the ball would very 
seriously affect its anti-friction qualities, it would be 
interesting to know where to strike the medium; and 
obviously it is at least very incorrect to say that the actual 
contact points of a ball bearing probably amount to as 
much in area asis practically possible with a roller bearing 
of similar proportions and for similar work. In the case of a 
roller bearing, the effective bearing surface area of a roller 
must exceed that of a ball by its whole length, and proves 
that much greater efficiency is obtained by a roller 
bearing than by a ball bearing as a heavy load bearer. 

Parallelism or correct alignment of rollers in a care- 
fully constructed roller bearing is very easily and most 
effectively controlled by the roller e: which cage re- 
volves around the shaft or journal with the rollers, and is 
not affected in any way by the bearing load. Moreover, 
all tendency of rollers to wind and strain the cage is 
avoided by obtaining correct distribution of load over the 
whole roller length y a spherical swivel arrangement of 

edestal or case; and adjustment for wear in the roller 
fearin s that I am most familiar with can easily be pro- 
vided for in the most delicate adjustment of high-speed 
bearings. No one can dispute the fact that a roller bear- 
ing, a ball bearing, or any ordinary bearing, will give 
trouble if it is not constructed upon correct principles, 
and finished in a suitable and workmanlike manner. 

It is, I think, noes that the general experi- 
ence of users of ball bearings and roller bearings is that 
ball bearings are useful and satisfactory for very light 
loads, and that roller bearings prove much more efficient 
and durable than ball bearings under heavy loads. 

In short, all the points declared to be impossible of 
aitainment in a roller bearing are actually attained, and 
thousands of such bearings in everyday work demonstrate 
their absolute success. 

We are, yours faithfully, 
For THE Empire Router BEaRines 
Company, LiMiTED. 
Thomas W. How, Managing Director, 
1, Delahay-street, Westminster, S.W., June 5, 1901. 





THE DRIFT OF PROJECTILES. 
To THE EprTor OF ENGINEERING. 

Sir,—I wish to know if any reader will kindly inform 
me through your columns if any experimental numbers 
have been obtained connecting the distance through which 
& a has travelled and the magnitude of the 
‘ ri b. ? 

In other words, I want to know if the path of an ordi- 
nary .303 projectile has been accurately measured, and, 
if so, where I can obtain the results. 

IT am yours, &c., 
G. R,. Darr. 

The Hermitage, Tonbridge, June 2, 1901. 





120-TON DERRICK CRANE. 
To THE EprtTor oF ENGINEERING. 

Sir,—We observe in last week’s issue (page 712) a 

letter from Mr. J. M. H. Taylor, in which he states that 
the large derrick crane at Belfast was ‘‘ designed, manu- 
factured, and erected” there by the late Mr. James 
Taylor, and that the es that it originated with 
us is ‘wholly unfounded.” We claim that the general 
arrangement of the design is ours. 
_ On May 3, 1887, the Belfast Harbour Commissioners 
invited tenders for a crane to lift 100 tons, and with their 
inquiry issued a short description, ia which the proposed 
crane was to have a fixed radius, and revolve all round on 
& massive stone or concrete foundation. 

This type of crane was then, and still is, in very 
general use ab harbours at home and abroad. Many of 
the best examples of this class of crane had been erected by 
the late Mr. James Taylor, who was an engineer of great 
ability, and we agree that ‘‘it would be quite ununneces- 
sary for him to consult any firm about steam cranes.” 

We persuaded the Belfast people to have a crane with 
& derricking jib, and an additional separate purchase for 
light weights at the top of the jib; and, in consequence, a 
circular letter was issued to the firms invited to tender, 
stating that the crane would be preferred with these im- 
provements. We do not know whether Mr. Taylor 
tendered or not in response to this invitation, but if so, 
he did not offer a derrick crane. 

When the tenders were opened, it was found that ours 
was the lowest by 600/. Another firm had also offered a 
derrick crane, and this was the second lowest tender. 

For shortness, we shall herein refer to this firm as 
Messrs, X. 

_,t was then asserted that the vertical range of the 
lifting block, 80 ft,, should be increased to 120 ft., and 
some alterations made, which would increase the cost of 
the crane. The Commissioners instructed their engineer 

Communicate with us and ascertain the extra cost of 
the alterations, which we fixed at 560/., and we sub- 
mitted a new specification and outline drawing dated 
July 21, 1887, 

he Commissioners met on Tuesday, J uly 26, and Mr, 
“ ussell was requested to attend then to give any infor- 
ton that might be required, and have the contract fixed 
at that me 
em Mr. Russell entered the harbour office on the 
Mes day, he was informed that a representative from 
h ary X. was present: that without being asked, 
= ad brought a new tender. The engineer said he 
pond en when he saw him, and could not explain 

e. 


It would occupy too much of your space to relate the 


Messrs. X., because they offered a crane the same as 
ours at a lower price. 

Mr. Russell then requested that the contract be not 
concluded till he made a communication on the subject 
in writing to the Commissioners. This was conceded, 
and a letter, dated July 29, 1887, was addressed to the 
chairman, and copies of it were sent to each Commis- 
sioner ; & correspondence followed, with the result that 
Messrs. X. did not get the contract. 

Nothing further was done till inquiries were sent out 
by the engineer with an outline drawing and specification, 
dated Cctober 26, 1887, asking for new tenders. 

We accordingly tendered again on November 19, 1887, 
and in doing so we sent a letter of protest to the Commis- 
sioners, from which the following is extracted : 

““We make the tender for 100-ton steam derrick crane 
sent herewith under protest, because the printed specifi- 
cation dated 26th ult, and outline drawing issued by 
your engineer, is virtually the same as we sent you, dated 
July 21 last, and which were laid before you at the meet- 
ing of July 26, when our Mr. Russell was present by 
request. The design is ours, and ought not to be circulated 
without acknowledgment.” 

Messrs. X. did not tender. Mr. Taylor tendered on 
our design, and his offer being the lowest, it was accepted. 

That is the origin of the present Belfast crane. fter 
Mr. Taylor obtained the contract, he endeavoured to 
persuade the Commissioners to take an all-round fixed 
crane, instead of the derrick ; but they adhered to their 
decision, and the derrick was built very reluctantly by 
Mr. Taylor, unfortunately with results unsatisfactory 
financially to him. 
probably the first large derrick he built of that type. 

If Mr. Taylor was the originator of the ‘‘ steam crane,” 
the claim should be made circumstantially and histori- 
cally, so that it can be recorded; it is possible that he 
applied a steam engine to a crane first, and we would be 
pleased if the fact is established to his honour. 

Yours truly, 
Gro. RussELL AND Co. 

Motherwell, N.B., June 4, 1901. 





LAUNCHES AND TRIAL TRIPS. 

In the presence of King Victor Emmanuel, the first- 
class battleship Regina Margherita, laid down in 
November, 1898, was successfully launched on Thursday, 
the 30th ult., at Spezia. The chief dimensions of the 
vessel, which will be the most powerful unitof the Italian 
Navy, are: Length, 130 metres; breadth, 23.84 metres ; 
draught, 8.25 metres; displacement, 13,426 tons. The 
two triple-expansion engines, fed by 28 Niclausse water- 
tube boilers, calculated to develop 19,000 indicated horse- 
power with forced, and 16,000 indicated horse-power with 
natural draught, are expected to develop a speed between 
19 and 20 knots. The extreme coal capacity is 2000 tons, 
the bunkers being arranged longitudinally, as an additional 
protection to the vital parts of the vessel. The hull con- 
sists of 5000 tons of soft steel, wood being entirely ex- 
cluded. The thickness of the armoured belt varies from 
10 to 15 centimetres, that of the gun turrets being 20 
centimetres, and that of the armoured deck 8 centimetres. 
Along the water-line, however, the conjunction of the 
armoured deck with the belt = a thickness of nearly 
30 centimetres. The principal armament consists of four 
305-millimetre guns in turrets situated fore and aft, and 
the secondary armament of four 200-millimetre, twelve 
152-millimetre, sixteen 76-millimetre, and several 47-milli- 
metre guns. The vessel is also furnished with four torpedo- 
tubes, two of which are submarine. 





The s.s. Priestfield, recently launched by Messrs. 
Irvine’s Shipbuilding and Dry Docks Company, Limited, 
West Hartlepool, and built to the order of Messrs. 
Beckingham and Co., Newcastle-on-Tyne, proceeded on 
Wednesday, the 29th ult., on her trial trip. She is of 
the following dimensions: Length, 360 ft.; breadth, 
47 ft. 9 in.; and depth, 30 ft. 24 in.; and of a large- 
measurement cargo capacity. Engines of the triple-ex- 
memo type have been fitted by Messrs. Richardson, 

estgarth, and Co., Limited, Sunderland, with cylinders 
25 in., 41 in., and 67 in. in diameter, and a stroke of 45 in., 
steam being supplied by two single-ended boilers, con- 
structed to work at a pressure of 165 1b. After adjusting 
the compasses, the vessel was ran at full speed. It was 
ascertained that a mean speed of 11 knots had been main- 
tained during the trial. 





A successful trial trip was carried out on Thursday, the 
30th ult., by the s.s. Ousel, which has been built by 
Wigham Richardson and Co., Limited, at their Neptune 
Shipyard, for the Cork Steamship Company, Limited, of 
Cork, being destined for their Continental trade. The 
steamer is 255 ft. in length by 334 ft. beam. The engines, 
which are of the triple-expansion type, have, as well as 
the boilers, been constructed by Wigham Richardson and 
Co., Limited, and on the trial trip the speed was 12 knots. 


The official trials of H.M.S. Teal took place at the 
mouth of the Thames last week, the result of which was 
highly gratifying. The Teal is the first of two shallow- 
draught gunboats which are being constructed for the 
Admiralty by Messrs. Yarrow and Cv., of Poplar, for 
specially shallow river navigation. The problem was to 
carry a load, consisting of armament and fuel, of 40 tons, 
on a draught of 2 ft. 3 in.; to have all the vulnerable 
parts of the vessel plated, so as to be proof against rifle 
firing; at the same time to attain a speed, with the 
above load, of 13 knots under forced draught, burning 
wood fuel alone. The result of the trial showed that on 
@ continuous run of some hours’ duration the contract 


immersion of the hull being 2 ft. 2}in. This vessel is 
—— by twin screws and compound engines, which 
abtter are bars 8g with steam from two Yarrow straight- 
tube water-tube boilers. 


Messrs. Wood, Skinner, and Co., Limited, Newcastle- 
on-Tyne, launched on Saturday, the 1st inst., a steel 
screw steamer built by them to the order of Mr. A. 
Capelle, of Cardiff, for Messrs. A. d’Orbigny, Faustin 
and Cie., of La Rochelle. She is a sistership of the ss, 
Deux Charentes, recently built by Messrs. Wood, Skinner, 
and Co., Limited, for the same owners. The mo 
dimensions are as follows, viz.: Length, 250 ft.; breadth, 
37 ft.; depth moulded, 18 ft. 5 in.; with a deadweight 
carrying capacity of about 2300 tons. Herengines, which 
are of the improved triple-expansion type, with cylinders 
20 in., 33 in., and 54 in. in diameter respectively, and a 
stroke of 36 in., supplied with steam from two large 
steel multitubular boilers working at a pressure of 160 lb. 
per square inch, have been constructed, and will be fitted, 
by the North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. 


The new steamer Penlee, 352 ft. by 48 ft. by 28 ft. 4 in., 
built by Messrs. Ropner and Son, Stockton-on-Tees, to 
the order of Mr. R. B. Chellew, Truro, made her official 
trial trip in the Tees Bay, on Friday, the 31st ult., and 
made an average 8 of 11} knots. The vessel will 
carry 6550 tons on Lloyd’s summer freeboard, and is fitted 
with triple-expansion engines by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, with a working pressu © of 


It was his last large crane, but also | 160 lb 





Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on Monday, the 3rd inst., a steel screw steamer of the fol- 
lowing dimensions, viz.: Length, 383 ft. 7 in. ; breadth, 
extreme, 50 ft. 6 in. ; depth, moulded, 31 ft. The vessel 
is fitted with 9-ft. ’tween decks. Triple-expansion 
engines will be supplied by Messrs. Blair and Co., of 
Stockton-on-Tees, having cylinders 25 in., 43 in., and 
73 in. in diameter by 48 in. stroke, steam being supplied 
by three single-ended boilers, each 15 ft. by 11 ft., with a 
working pressure of 200 lb., and fitted with evaporators, 
&c. The vessel has been built to the order of the British 
Steamship Company, Limited, London, and is named 
Beckenham. 


Messrs. John Reid and Co., Limited, Whiteinca, 
launched, on Saturday, the 1st inst., a steel screw cargo 
steamer named Mildura, of the spar deck type, measuring 
about 300 ft. by 42- ft. by 24 ft., register tonnage about 
2300 tons, to carry about 3250 tons deadweight. The 
steamer is for the Australasian United Steam Navigation 
Company, Limited, London, and is intended for their 
Australian trade. The machinery is being supplied by 
Messrs. Dunsmuir and Jackson, Limited, Govan, and 
consists of one set of triple-expansion engines having 
cylinders 21 in., 34 in., and 56 in. in diameter by 42 in. 
stroke, working at a pressure of 170 lb., and supplied 
with steam from two large boilers fitted with Howden’s 
forced draught. 


The Kumano Maru, the fourteenth mail steamer which 
has been built on the Clyde within the last five years for 
the Nippon Yusen Kaisha, of Tokio, was launched on 
Saturday, the 1st inst, from the yard of the Fairfield 
Shipbuilding and Engineering Company, Limited, Govan. 
The general dimensions of the vessel are :—Length over 
all, 415 ft. ; breadth moulded, 48 ft. 6in. ; depth moulded, 
30 ft. ; gross tonnage, about 4800. The Kumano Maru, 
which is of the three-deck type, has been built of steel to 
class 100 Al at Lloyd’s, with additions to meet the Japa- 
nese Government rules, and to the British Board of Trade 
regulations for passenger certificate. The first-class state- 
rooms are arranged on the upper deck amidships, and the 
dining-saloon, social-hall, and smoking-rooms titted up in 
the houses on the bridge deck. Second-class accommoda- 
tion is fitted under the poop, with a smoking-room in the 
house on the deck above. Steerage berths are fitted for a 
limited number of passengers in the forward and after 
compartments on the main deck. A special feature of 
the vessel is the ventilation and heating and oceans | of 
the cabins, which is on a most elaborate and complete 
scale. Stewart’s patent thermotank system has been 
adopted forall living spaces, four thermotanks, with the 
necessary electric fans, &c., being fitted in conjunction 
with steel trunks led to the various apartments. 
cabin will have its own adjustable louvre, so that the 
amount of air to be admitted can be regulated ; and by 
this means the passengers will be supplied with fresh air, 
heated toa suitable temperature, without the discomforts 
of cold draughts and steam-heating pipes. A further 
improvement has also been effected by fitting a system of 
brine pipes from the refrigerating machine connected 
with the thermotank coils, so that the air to be circulated 
through the cabins may be cooled. By these means the 
passengers can be supplied with air either at the natural 
temperature of the —— or higher or lower accord- 
ing to the climate in which the vessel may be sailing. 
The propelling machinery consists of one set of triple- 
expansion surface-condensing engines, having three in- 
verted cylinders working on three, cran The high- 
pressure cylinder is 3lin., the intermediate 51 in., and 
the low-pressure cylinder 85 in. in diameter, all adapted 
for a stroke of 4 ft. 6 in. The crankshaft is in three 

ieces, each piece being built up and interchangeable. 
The propeller shaft is of Morison’s patent lockfast iron. 
The propeller boss is of cast iron, and is fitted with four 
blades of manganese bronze. Steam will be supplied by 
three double-ended and two single-ended boilers, made 
entirely of steel. Each of the double-ended has six 
Morison furnaces, and each of the sing led three, 











Preeaings of that meeting ; but, at its close, we were 
formed that it was decided to accept the tender of 


speed of 13 knots was obtained with exceptional ease. 
with natural draught only and wood fuel, the depth of 


making a total cf 24 furnaces, all adapted to work ab 
185 lb. pressure. 
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MISCELLANEA. 


Tue latest United States combine—the American Loco- 
motive Company—includes the Brooks, Schenectady, 
Pittsburgh, Richmond, Cooke, Rhode Island, and Man- 
chester Works. The only important establishment not 
jucluded is the Baldwin. 


The total deliveries of tin in May were 5407 tons, much 
less than in the previous month and in the two corres- 
ponding months of the two preceding years ; while the 
supplies were considerably greater—7202 tons—with 
16,623 tons ‘‘ visible.” The total deliveries for twelve 
months ended with May were 67,646 tons, and in the 
preceding three years the total was only abovt 1000 tons 
greater. These facts we take from Messrs. Ricard and 
Freiwald’s circular. 


Kynoch Limited report a neb profit amounting to 
100,275l. 43. 6d., and a dividend of 10 per cent. with a 
bonus of 10 per cent. on the ordinary shares. In addi- 
tion to the usual extensions and developments, two new 
properties have been acquired ; one a large factory and 
about 5 acres of freehold land at Stirchley, from the Ea- 
durance Company, for which 20,234/. 3s. 3d. was paid ; 
the other an estate of 265 acres adjoining the company’s 
land at Arklow, where a new nitro-glycerine factory is 
being erected. 


Some interest attaches to the replacing of one of the 
lower guns in the two-storey turret of the United States 
battleship Kearsarge, as the difficulty was considered one 
of the objections to the double system. The new 70-ton 
13-in. gun was placed in the turret of the United States 
ship Kearsarge at the Navy Yard, New York, to replace 
the damaged one removed a few days previous. The old 
gun was pushed out with hydraulic jacks. The new gun 
was pulled in by means of a‘steel cable, which was run 
through its bore and cleated at the muzzle. It took about 
four hours to pull the gun in. 


The. report of the general manager of the Cape of 
Good Hope Railways shows that the earnings last’ year 
amounted to 3,520.537/., against 2,792,975/. in 1899. On 
the other hand, the working expenses increased from 
1,830,321. to 2,192,205. The effect of war upon civil 
traffic has, the manager observes, been disastrous, and 
thousands of tons of traffic are waiting at each port for 
the necessary means of conveyance .up country. . He 
records that all classes of the community have, however, 
shown a readiness to put up, as far as possible, with the 
inconvenience which is entailed by military operations. 


In the course of a meeting of .the shareholders of 
Electric Lighting Boards, Limited, held at their offices, 
7, Pall Mall, it was announced that the American rights 
of the ‘‘ E.L.B.” system have been disposed of for a very 
considerable sum, the first payment, which was 
recently cabled, alone amounting to 15,000. As Admiral 
Sir Henry Nicholson, K.C.B., the chairman of the com- 
pany, remarked, the purchase has a far wider interest 
than the more financial side, seeing that Americans are 

rticularly chary of electrical inventions hailing from 

Zurope, and it speaks well for the system to have suc- 

cessfully passed all the electrical patent and insurance 
ordeals to which such inventions are subjected in the 
Sbates. 

The effect of electrical railways and tramways on the 
magnetic results has been carefully studied at the Royal 
Observatory at Greenwich. The London County Council 
propose to adopt for their electrical tramways in the 
neighbourhood a system of well-insulated returns, and if 
other companies do the same it would seem that little 
disturbance is to be feared. The copper dampers on the 
magnets, which have been in use for 60 years, were 
recently adopted at the French observatory at St. Maur, 
where they reduced the oscillations caused by electric 
tramways to one-tenth of their amount. This was verified 
at Greenwich by temporarily removing the dampers, the 
disturbances increasing to ten times their former amount. 
It is hoped that the employment of copper with higher 
conductivity will further diminish these disturbances. 


Ueberall os the following particulars as to the 
boilers fitted, or to be fitted, to the new German war- 
ships: Part Thornycroft and oa cylinder boilers to the 
battleship “‘D,” building by Messrs. Schichau, at Dan- 
zig; Schulz boilers to the small cruisers Thetis, at the 
Imperial Yards, Danzig, Medusa, at the Weser Yards, 
Bremen, and Amazone, at the Germania Yards, Gaarden, 
to the gunboat Pantha, at the Imperial Yards, Danzig, 
and to the coast defence ships Heimdall and Hildebrand 
when they undergo their transformation ; part Schulz 
and part cylinder boilers to the battleships Wittelsbach, 
at the Imperial Yards, Wilhelmshaven, ‘‘E,” at the 
Germania Yards, Gaarden, ‘‘F,” at the Vulcan Yards, 
Stettin,” and “G,” at the Imperial Yards, Wilhelms- 
haven ; Diirr boilers to the cruisers Prinz Heinrich and 
**B,” both at the Imperial Yards, Kiel, and to the 
Ersatz Kénig Wilhelm, at the yards of Messrs. Blohm 
and Voss, at Hamburg. 


A special committee of the Elder Brethren of Trinity 
House has recently been conducting experiments as to 
the value of improvements in sound signalling, at St. 
Catherine’s Point, in the Isle of Wight, where there isa 
lighthouse with a powerful electric arc light, produced 
by steam power, which also serves for compressing air 
into receivers for ecounding a ——— fog-signal. One 
important question upon which the committee have been 
engaged is that of the relative merits of sirens as sound- 
producing instruments, as compared with reeds. It does 
not seem probable that the vibrations set up by means of 
& reed can possibly be so powerful as those produced by 
means of a siren, and it will be interesting to learn the 
results of the committee’s observations on this point. The 
form of the trumpet or sound projector is also receiving 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Makcu. APRIL, May. 


MARCH “APRIL MAY 


In the accompanying diagrams each vertical line represents a market day, and each horizonta 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 lb. -The' metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 





considerable attention, Lord Rayleigh himself having | with the best site for a land sound signal, regard being 


int which he desires to had to the nature of the coast line and the neighbouring 
which is to be 


by the sound of 


certain theoretical views on the 
have practically tested. The relative merits of notes of physical features ; also how a sea area 
different pitch, in regard to their capability of penetrat- | guarded can be most efficiently covered 
ing the atmosphere under unfavourable conditions, is | the signal. 
another branch of the inquiry which is being followed up | 
by the committee, and some useful information on this | as 
point may result from the experiments. The question’ THE Hawpurc-AmericaN Ling.—The fleet of this im- 
of the most effective and economical utilisation o “gated | portant line was increased in April * six steamers, of a 
for operating sound signals is also receiving much con- | collective burthen of 13,392 tons. On May 1, 1901, ra 
sideration. It is obvious that there must be limitations | fleet comprised 104 ocean steamers, of an ag <4 
in respect of the size of instruments and the develop- | burthen of 499,920 tons. Account should also be hip 

ment of power for working them. Other matters for | of vessels still in course of construction, and seven § ™ 
inquiry and experimental test are questions connected | just purchased from the Atlas Line. 
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THE BRUUN-LOWENER WATER SOFTENER. 
CONSTRUCTED BY MESSRS. LASSEN AND HJORT, LONDON. 





Fug. 2 













































































Tue above illustration represents the Bruun-Lowener 
water softener, manufactured by Messrs. Lassen and 
Hjort, 52, Queen Victoria-street, E.C. The mecha- 
nical arrangement of the softener is as follows: The 
water to be treated is led through the pipe K into ose 
of the chambers of the oscillating receiver C. When 
this chamber is filled, the centre of gravity is moved 
and the receiver tips over, pouring its contents into 
the mixing tank B below, at the same time bringing 
the other chamber of the. receiver underneath the 
orifice of the pipe K. Above the oscillating receiver 
is fixed a semicircular tank D, containing the chemicals 
(lime and soda ash), and in the bottom of this tank a 
valve is fitted, through which the chemicals fall into 
the chamber of the oscillating receiver. To the receiver 
is fixed a system of levers, which, at every oscillation, 
actuates the valve in the bottom of the tank D. The 
lift of the valve can be regulated by two small nuts, 
fixed on the valve spindle, so that a given quantity of 
chemicals can, by this arrangement, be mixed with 
the water, 

The lime milk used in this apparatus has a strength 
of 10 per cent.; the lime water used in other apparatus 
has only an average strength of 0.13 per cent. ; the 
lime milk, therefore, has a strength of nearly 100 times 
that of the lime water, making it possible to reduce 
the size of the tanks containing the lime, in the same 
Proportion. A further advantage of using lime milk 


1s, that a certain quantity of fresh burnt lime is mixed 
with a certain quantity of water, a solution being ob- 
tained, the strength of which is always known. 

n order to keep the lime milk in constant motion, 
4n agitator is fixed inside the semicircular vessel con- 




















A 








taining the chemicals, and the oscillation of the re- 
ceiver C, is utilised for driving the agitator through a 
parallel rod, connected to one side of C. 

The water and the chemicals in the mixing tank B 
are kept in motion by means of a plate §, fixed to the 
bottom of the receiver C. The mixture then passes 
from B into the heating chamber H, which is pro- 
vided with a steam nozzle for either live or exhaust 
steam. The water is generally heated to a tempera- 
ture of about 130 deg. Fahr., to facilitate the precipi- 
tation of the foreign matters. However, where the 
water cannot be heated it can be softened cold, but in 
this case the size of settling tank will be somewhat 
increased. 

From the heating chamber the water passes through 
tke by-pass pipe G into the settling tank A, where the 
precipitation takes place. Before leaving the tank, 
the water is filtered through the filter I, which is 
made of wood wool, packed tightly between two rows 
of wooden bars. The filter can easily be taken out 
and cleaned by removing the top bars, and the filter- 
ing material can be used over and over again, after 
having been properly cleansed. A sludge cock F is 
fixed on the side of the softener. 

The softened and purified water coming from the 
filter flows into the storage tank O at the end of the 
softener, and is drawn therefrom through the pipe L. 
The flow of water to the oscillating receiver is regulated 
by means of a ball valve P, fixed on the pipe K. 

It will be seen from the foregoing description that 
the softener works perfectly automatically, requires 
very little attention and no motive power. Further, 
the proportion between the crude water and the 





chemicals will always remain the same, no matter how 
much or how little water is passing through the 
apparatus; and owing to the simple mixing arrange- 
ment, the softener is absolutely self-contained, and it 
can be made to suit any local conditions. 





Proposep Sratur To JAmMges Bremner, C.E —The 
citizens of Wick and Pulteneytown, in Caithness, pro- 
@ to commemorate by a public statue the labours of 
their celebrated countyman, James Bremner, ° C.E. 
Daring a long and useful life this engineer raised 236 
vessels, some of them lying in as much as 11 fathoms of 
water, and for periods as long as two years. He was, 
besides, the builder of a large number of harbours on the 
coasts of Northern Scotland. His magnum was the 
raising of the G:eat Britain in Ange, 1847. Thisship was 
then the largest vessel in the world, and was built of izon. 
When making her maiden trip across the Atlantic, she 
was the great sensation of shipping circles and the pride 
and boast of Liverpool. But on the start for her fourth 
voyage she ran ashore in Dundrum Bay, on the Irish 
Coast, in September, 1846. James Bremner’s services were 
not called in till eleven months after the accident.. The 
Admiralty sent two steamships, H.M.S. Scourge and 
Birkenhead, to assist, and during an exceptionally high 
tide on August 27 the leviathan was successfully drawn 
into deep water and towed into Belfast for repairs. It is 
said that when shortly afterwards she revisited Liverpool 
the bells of the town were rung in honour of the event. Ib 
was acommon joke of the day that Jim Bremner had re- 
moved Great Britain from Ireland. Mr. Hector Suther- 
land, town clerk of Wick, and Mr. George A. O. Green, 
the town clerk of Pulteneytown, will receive subscrip- 
tions towards defraying the expenses of the public 
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HEAVY TANK LOCOMOTIVES FOR THE 
NORTH-WESTERN RAILWAY OF INDIA. 


Tue Indian State Railways have lately obtained 
from the Pittsburgh Locomotive Works, Pittsburgh, 
Pa., U.S.A., eight tank locomotives of a heavier 
type than has been previously used in India. They 
are intended for service on the North-West frontier, 
on the Mushkaf-Bolan Railway. While these locomo- 
tives have some points in common with the ordinary 
American type, yet they have a great number of 
English features. Tyres, axles, and crankpins are of 
Taylor’s steel ; the boiler mountings were supplied by 
Messrs. Dewrance and Co.; best Yorkshire iron, from 
Messrs. Taylor Brothers, Leeds, has been employed 
where specified by Sir A. M. Rendel, K.C.I.E., the 
consulting engineer; the brakes were supplied by the 
Vacuum Brake Company, of London, and soon. The 
London office of the makers is at 26, Victoria-street, 
Westminster. 

Below we give the principal dimensions of the 
engines, which are illustrated on our two-page plate : 


Heavy Tank ENGINE FOR THE INDIAN STATE 
RatLways.—NorTH-WESTERN RaILway. 
General Description. 
Gauge of track... ons sat 
Kind of fuel used... 


Total weight in working order... 
Weight on coupled wheels 

ade leading trucks 

eA trailing ,, 

Dimensions : 

Wheel base, total... 

ma coupled 
Length over buffers _... cus 
Height of centre of boiler above 


5 ft. 6 in. 
Bituminous coal, 
Tons Cwt. Qre. 
95 15 
70° 11 
10 9 
14 14 


34 ft. 0 in. 
16 ” 0 ” 
45 9 14 ” 


Bias Oa 


13 ” 5h,, 
148 sq, ft. 
1912 ,, 


a total ... - 2090 sq. ft, 
Grate area... a a = 30 4, 
Wheels and Journals : 
Coupled wheels oan 
diameter ~ 
* material of cen- 


rails es ses ae: ee 
Height of top of stack above 


rails AH Si 
Heating surface, firebox 
tubes 


” 


51 in. 


tres ed ie aa Cast steel 
Truck wheels, diameter ... 37 in. 
a material of cen- 
es Cast steel 
8} in. by 10 in. 
7, by ll,, 


8,, byll,, 


Journals, coupled wheels 
me leading truck... 
~ trailing ,, 

Cylinders : 

Cylinders, diameter 
stroke ... 

Steam ports 

Exhaust ports... 

Cylinders and valves 


20 in. 
26 ,, 
16 in. by 13 in. 
16 9 3t ” 
Oiled by sight-feed 
lubricator 
Boiler : 
Boiler, type aa 
>, water test 
+, Steam test 
»» working pressure 
s» material in shell... 


Straight top 
270 lb. 
200 ,, 
ise 180 ,, 
...Carnegie O. H. steel 
io » thickness § in. 
», diameter of barrel at 
front sheet ce mae. we 64 ,, 
Boiler, diameter of barrel at back 
head an ss ‘a. 
... Butt joints and sex- 
tuple riveted 


... Lapped and double 
riveted 


Horizontal seams... g 
Circumferential seams ... 


Tubes : 
Number _... om . 
Outside diameter... ies 
Length over tube sheets 
Material ... ae Le 
Firebox: 
Length 
Width 
Material : 
Stay-bolts ... 
Crown 


267 
= 2in. 
PRS 14 ft. J, in, 
. Solid-drawn brass 


88), in. 
ah" ,, 
ae Copper 
... Lin, diameter, copper 
... Supported by radial 
stays 
OTHER PaRTS. 
Steam and branch pipes Copper 
Exhaust pipe nozzles Gun-metal 
Slide valves kee as ies ss se 


Main axle-boxes ... re i. ee 
Injectors... ... Gresham and Craven 
Steam sander ... Gresham and Craven 
(Holts) 

Taylor steel 

Vacuum Brake 
Company 

. United Kingdom 
ic Side tanks 
...2200 Imperial gallons 
.. 6 tons 9 owt. 2 qrs. 


Axles, tyres, 
Brak 


and crank-pins ... 
es hak * 


Metallic packing ... 
Tank, type... at 


” ca ity ase ove 
Fuel caahes, capacity ... 





Pic 1x Germany.—The production of pig iron in Ger- 
many in April was 651,944 tons. The corresponding out- 
putin April, 1900, was 688,059 tons. 





INDUSTRIAL NOTES. 

In the forty-third annual report of the Associated 
Blacksmiths’ Union itis noted that it deals with the last 
year of the last century, and a brief review is given of 
the union’s work. It was started in 1857. The wage of 
skilled smiths at that date, on the Clyde, was 22s. 
per week, and the working hours were 60 hours per 
week. Since that date the hours have been reduced 
10 per cent. per week, and wages have been advanced 
60 per cent., so that the position of the worker has 
vastly improved. The report also calls attention to 
the fact that trade has been revolutionised, and 
workers have now opportunities of social advance- 
ment such as were not dreamed of 43 years ago. 
The secretary remarks that ‘‘ no one who has had any 
experience of the ‘ good old times’ has any anxiety or 
desire to have a return of them.” 

As regards the past year, the report states that ‘‘ it 
was of a disappointing character.” The abnormal 
advances which took place in the price of fuel and of 
materials used in the engineering and shipbuilding 
industries unsettled all calculations, and altogether 
disarranged and upset those industries.” The volume 
of work produced was immense, but employment was 
intermittent ; the average number of unemployed, 
and of those in receipt of idle benefit, was consider- 
ably in excess of the previous year. The month in 
which the greatest aie of unemployed was recorded 
was March; in July the number had receded to 
less than one-half, compared with March, But in 
this union, as in most of the Scotch unions, idle 
benefit is given for part time lost over a certain 
proportion of time worked; the number, therefore, 
includes those partially unemployed on account of 
holidays and other causes. 

The report gives statistics of the shipbuilding and 
engineering trades in 1900, and then reminds the 
members of the society that the rate of progress in- 
dicated cannot be maintained. Depression is sure to 
come; the members must be prepared for it. They 
are told to husband their resources, and waste no time. 
The advice tendered is, Do not rest ina fool’s paradise ; 
be prepared to meet depression when itcomes. There 
is nothing lost, but everything is gained, in being fully 
and wisely prepared. 

The income for the year was 7692/. 14s. 10d. There 
was an increase in the subscriptions, but a decrease in 
the amount of entrance fees and levies; there was also 
an increase in the income from interest on investments. 
It is pointed out that while interest accrues from 
money in the hands of the council, many of the 
branches get more from their balances in hand. The 
total cash balance in hand amounted to 22,678. 11s. 6d. 

The total expenditure for the year was 5560/. 12s. 5d., 
the gain on the year being 2132/. 2s. 5d. This increase 
goes to the reserve fund, which now amounts to 
17,1177. 19s. ld. The cost of idle benefit, at 10s. per 
week, for over 2194 weeks, was 1097/. 6s. 8d. ; and at 
7s. per week, for over 400 weeks, was 140/. 5s. 10d. 
There was also half benefit, at 5s. per week, for 349 
weeks—87/. 8s. 4d. The cost of dispute benefit in the 
year was 37/. 17s. 6d. Butit is pointed out that this 
does not mean strike pay, for it was spent in averting 
a strike, or rather in carrying out the mutual arrange- 
ment of the union with the Dundee employers as to 
the minimum — of 30s. per week, graduating up 
to 42s. per week for skilled men in some hranches of 
work. Inthe case of seven members in Dundee, in 
three firms which refused to be bound by the conces- 
sions of the Dundee Employers’ Association, the men 
in the union paid them full wages until those firms 
agreed to terms and took the men back. 

Superannuation benefit amounted to 386/. 93. 2d., 
representing payment to the extent of 1546 weeks 
during the year. This benefit was added when the 
rules were revised in 1861. On this subject the report 
gives information to the members of the actuarial 
value of an allowance of 5s. per week, on the basis that 
payments cease and the allowance commences at the 
age of 65, The ages commence at 21 and end at 40; the 
Table of the Government is given, and also the Tables 
of the Oddfellows and Foresters. Three sums of 100/. 
each were paid to members disabled by accident. 
Grants to members in distress amounted to 91/., and 
contingent grants to 19/7. 19s. 6d. Sick benefit at 10s. 
per week was paid to 702 members, representing 2270 
weeks, costing 1135/.; at 7s. per week, to 58 members, 
452 weeks, at a cost of 1587. 4s. There was also 
reduced pay at 5s. per week. The death claims 
amounted to 290/.—members and members’ wives. A 
Table is given showing the relative position of seven 
of the principal trade unions in the engineering and 
shipbuilding trades, as regards income, expenditure, 
and the balance funds in hand in each case. 

A summary of income and expenditure from 1858 to 
1900 inclusive is given in a Table. The aggregate 
income was 163,252/. 18s. 7d.; the expenditure, 
146,134/. 19s. 6d.; balance in hand, 17,117/. 19s. 2d. 
Sick benefit cost 43,611/. 4s. 4d.; unemployed, 
53,7521. 3s. 7d.; funerals, 7878/.; superannuation, 
55712. 14s. 6d.; accidents, 31347. 3s.; working ex- 
penses and miscellaneous, 30,940/. 12s. 2d. The 


remainder of the expenditure consisted of repayments 
to members. 

In concluding the report, attention is called to the 
complaints of employers as to loss of time, entailing 
serious loss to employers as well as to the men them- 
selves, This is deprecated very strongly as a danger 
as well as a great wrong. ‘‘ Be men, be sober and 
industrious, and you will have no cause to regret 
being so.” It adds: ‘Let no man lag behind in his 
work.” Sound advice that ought to have effect upon 
the members. 


The monthly report of the Asgociated Blacksmiths 
states that trade has improved. Shipbuilding orders 
have been numerous, about 65,000 tons being booked 
on the Clyde alone ; and there are plenty more orders 
in the market, it is stated, so that what with the 
orders booked, the uncompleted work in hand, and 
prospective work at an early date, there need be no 
anxiety as to employmentin the current year. Again, 
the members are reminded that their share in the 
prosperity of trade largely depends upon their own 
exertions, sobriety, and industry. In referring to the 
recent dispute at Fairfield, Provost Kirkwood, of 
Govan, is complimented upon his good offices in arrang- 
ing terms. The report adds: ‘‘ Had a little more tact 
and consideration been displayed on the one side, and 
a little less precipitancy on the other, the settlement 
now arranged might have been arrived at without the 
loss of a single hour’s time.” The cost to this societ 
alone was 174l. 3s. 4d., which might have been avoided. 
The report admits that the firm had good cause for 
seeking to make the changes in question, but it adds 
that eome consideration should have been shown to 
the menaffected. Full particulars are given respecting 
that dispute, and as to the action of the council as 
regards those men who were members of the union. 
The dispute affected all workers of various unions. 
An unpleasant difficulty has arisen over the demarca- 
tion of work between the Boilermakers and Black- 
smiths, in which one branch of the latter has taken 
rather high ground, which might have led to a strike. 
But the executive have resolved to appoint a committee 
of the branches in the district affected to investigate 
the question and report, with the view of a conference 
between the representatives of the respective unions. 
In this way the difficulty will doubtless be mutually 
arranged. A strike would be disastrous to all con- 
cerned, 


Last week was quite remarkable for the number of 
congresses and conferences affecting labour, and 
matters affecting the working classes generally. 
Whitsun week is well adapted for such purposes by 
reason of the holidays, cheap excursions, and gene- 
rally the state of the weather, the latter on this occa- 
sion being propitious. 


The Fifth International Miners’ Congrers met in 
London, at the Westminster Palace Hotel. Foreign 
delegates were present from France and Belgium, but 
none from Germany. It was explained that German 
miners only attended alternate years. America sent 
no delegate. One of the British delegates, who had 
attended a congress in America, stated that the latter 
had persistently refused to come into line. Miners in 
the States were associated in clubs representing 
nationalities, rather than in one consolidated union. 
The total number of delegates present at the congress 
was 65; Northumberland alone of the British coal dis- 
tricts being unrepresented. Durham stood alone in 
opposing the Eight Hours Bill, but it seems that the 
National Federation, the Welsh and the Scotch miners, 
now favour local option in the Bill, so that the dis- 
senting districts shall not be touched by it. The 
congress resolved in favour of a minimum wage ; but 
when it came to the mode of enforcing it—by a uni- 
versal strike—differences arose ; thrifty Scotland alone 
seemed to favour the foreign delegates’ opinion on that 
subject. Universal starvation, to insist upon a mini- 
mum wage, seems how not to doit. Nationalisation 
of mines was carried, with dissent by some British 
delegates. A resolution in favour of o}d-age pensions 
was unanimously agreed to. On the question rais 
by the foreign delegates of a general strike there was 
a divergence of opinion, the French delegates hinting 
that such a strike was probable in France before the 
end of the year. The matter was referred to a com- 
mittee. The congrees has done little real work. Ite 
aims are beyond the possible, especially in the way 
proposed, 

The thirty-third annual Co operative Congress 
assembled at Middlesbrough during last week. Its 
reports were voluminous, and its proceedings very 
varied. Only a bare indication of the points most 
nearly affecting labour can here be touched upon. 
The Central Board recommended that surplus funds 
should be utilised in the building of workmen’s houses 
for the members. A draft Bill was adopted to amend 
the Truck Acts. It was resolved to support the Bill now 
before Parliament for the compulsory closing of shops. 





The co-operative societies alene have over 5(00 of such 
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shops. It was resolved to establish a ‘‘ Robert Owen 
Institute” in Manchester, and to give 1000/. towards a 
library and institute at Newtown, besides 300/. for a 
memorial over Owen’s grave. He is recognised as the 
founder of socialism, of co-operation, and the earliest 
promoter of factory legislation. Reform of land tenure, 
the nationalisation of railways, and international arbi- 
tration were carried. At the close of 1900 there were 
1602 co-operative societies, with an aggregate member- 
ship of 1,827,653; as these are mostly heads of 
families, it is computed that the figures represent 
7,310,612 of the prt Fee esa The share capital 
is stated to be 23,103,729/.; sales in the year amounted 
to 77,276,8581.; the profits realised were 8,573,800/. 
The trade of the productive societies amounted to 
6,475,4437. Deputations were introduced and listened 
to from France, Holland, and Italy; also from the 
Parliamentary Committee of the. Trades- Congress, 
from the National Union of Teachers, &c. The Con- 
gress was numerously attended, and its proceedings 
were in the highest degree businesslike. The 
delegates represented vast and varied iuterests, for 
co-operative societies are great traders and large em- 
ployers of labour. The object is to reconcile labour 
and capital, each sharing in the net result. With 
some, interest or dividends seem to be the main object; 
but on the whole the old idea holds the first place, 
that of bettering the condition of the workers by 
mutual aid out of funds contributed by themselves, 


The Amalgamated Society of Engineers is holding 
a conference of delegates, or general council, in Man- 
chester, the object being to revise the rules if need be, 
and discuss other matters relating to the progress and 
management of the union. The meetings commenced 
last week, and are expected to last at least three 
weeks; but as the proceedings relate to internal 
economy and government, the sittings are not open 
to reporters. The matters are indeed regarded as 
private until completed, when a report will be issued 
to the members. 





The Gasworkers and General Labourers’ Union held 
its annual conference in Newcastle-on-Tyne last week, 
but there were no new departures advocated. Mostly 
its proceedings were confined to matters pertaining to 
and within the union. It, however, telegraphed to the 
International Miners’ Congress in favour of an eight- 
hour day by Act of Parliament for miners. 

The dockers held their annual gathering in Liver- 
pool, and they, too, kept mostly to their own special 
affairs. Telegraphing to the Miners’ Congress, they 
sympathised with the Welsh miners in respect of the 
deplorable accident, and expressed the hope that legis- 
lation would be passed to avert such disasters. 





The question of old-age pensions seems to have 
developed into another phase. The Colonial Secretary 
appears to have suggested that the friendly societies 
should formulate a scheme, apparently of doles in aid 
of aged members. Those societies have not, as a rule, 
taken kindly to state pensions. But there is one 
aspect of the case which suggests that State aid in 
certain cases would be very justifiable. Societies like 
those mentioned, and trade unions giving superannua- 
tion to their members, keep their own sick and or 
and yet they have also to pay the poor rates. Thus 
they are doubly taxed. Is this fair to the wage- 
earners ? 





The annual conferences of the chief ‘‘ orders’’ of 
friendly societies only touch the industrial classes by 
the provision for sickness and old age. It is labour’s 
thrift side, and a most important one it is. It helps 
to promote sobriety as well as thrift, for a drunken 
member is at a discount in the society to which he 
belongs. In the Manchester Unity of Independent 
Oddfellows the total number of members had reached 
982,830 at the close of last year. It was hoped that 
the Unity would start the new century with a million 
of members ; the spurt led to an increase of 21,359 last 
year, after deducting deaths. In the National Inde- 
pendent Order there were 63,179 adult and 9845 juvenile 
members, The former held their conference at Norwich, 
the latter in Birmingham. The Ancient Shepherds 
held their conference in Glasgow, in which district 
alone there are 26,000 members. In the united orders 
of Ashton and Wisbeach there are 200,672 members. 
Other “orders” and societies have also met during the 
Whitsun holiday. There is one great aim now actuat- 
ing the officers and members of these great and valu- 
able societies, namely, to bring their funds up to the 
high water mark which shall satisfy the official actu- 
aries of the Government as to the financial soundness 
of the societies registered under the Acts. For a great 
many years they were allowed to proceed at their own 
Sweet will as to contributions and promised benefits. 
No great disaster occurred, thanks to the foresight of 
the founders, and the character of the officials and 
members. But now that millions of the working classes 
are enrolled as members of these societies, the State 
eels a responsibility, and suggestions are made from 





time to time as to financial soundness. There has been 
also a system of investigation which has led to bene- 
ficial results. On the subject of old age pensions they 
are not agreed, but most of the chief leaders are un- 
favourable to State pensions as proposed in recent 
years. 





In the Wolverhampton district something like a 
revival in the iron and steel trades is reported. 
Manufacturers of finished iron are in receipt of good 
orders, and specifications for the completion of old con- 
tracts are coming at a satisfactory rate. 
round: are firmly maintained, and for some qualities 
of rolled iron have substantially advanced. List 
houses have new bookings for bars for early delivery, 
and merchants are said to be anxious to place con- 
tracts. Common unmarked iron is in request in heavy 
lots.. Galvanised. iron-is-in--such- heavy demand for 
Australia and. South Africa that makers are able to 
ask an advance of from 5s. to 10s. per ton. Black 
sheet makers also require more money tban of late. 
Tube strip is quiet owing to the strike in this branch. 
Steel is in active demand at an advance of 2s. 6d. per 
ton, and pig'iron at an advance of 1s. per'ton. In the 
engineering and allied industries there is practically 
no change in conditions, except that the holidays of 
last week caused a — stoppage, as usual, at nearly 
all the works. The same applies to the hardware 
trades, Some of the latter are less busy than they 
were. The tube industry is at a standstill nearly, 
owing to a dispute. 





In the Birmingham district business was quiet owing 
to the holidays, but the above remarks, as to the con- 
dition of the iron and steel trades, apply both as to 
increasing demand and stiffening of prices. There is 
a more active demand for plates and sections for con- 
structive purposes, and also for boiler plates. Hoop 
makers have more orders, and prices are going up. 
This also applies both to black and galvanised sheets. 
In the bar trade an impetus is observable since the 
reduction in. rates. In the engineering and allied 
industries no change of importance has taken place, 
nor in the other iron, steel, and metal industries. 
Generally, it appears that trade prospects are brighter. 


In the Lancashire districts the holidays, as usual, 
caused a general stoppage of work for several days, 
for Whitsuntide is whale kept in the County Pala- 
tine. There has been no change of importance in the 
sey of the engineering and cognate industries, 

ut the general opinion is that the prospects are better 
than they were. Several of the great engineering 
concerns are full of work, but in the textile machine- 
making industry there is still stagnation. Improved 
conditions in the iron and steel trades are expected, 
especially in some branches. 

The prospects as to the reopening of the Penrhyn 
quarries are not encouraging. The owner and manager 
appear to expect violence, and it is said that indica- 
tions thereof have been manifest already ; consequently 
an increase of the police force and a force of military 
have been asked fon The former was granted, the 
latter refused. Whatever the rights or wrongs of the 
dispute, there can be no doubt as to the wrongfulness 
of ee The interests of labour cannot be served 
thereby, and come will undoubtedly suffer. The leaders 
have a grave responsibility at this crisis. May they 
be equal to it. 


The unrest in the labour world on the Continent of 
Europe and in the United States seems to have sub- 
sided somewhat. {t would appear as though the 
threatened railway strike, and the probable dispute in 
the iron and steel trades in America, have, been 
averted, or that negotiations are pending to avert it. 
In Spain, also, the disputes recently chronicled seem 
to have been settled, and also those in France. But in 
the latter country some severe labour contests would 
seem to be in contemplation later on in the year. It 
is to be hoped that these also will be averted. 





RusstaN COALMINING.—The production of coal in 
Russia last year was 985,192.345 poods ; the output for the 
first half of the year was 477,172,395 poods, and for the 
second half 508,019,950 poods. The southern provinces 
are the great Russian coal-mining region, and their pro- 
duction in 1900 was 691,470,000 poods. Poland turned 
out 250,650,049 poods (63 poods equal 1 ton). 


Tyne SHIPBUILDING.—Negotiations between Sir Chris- 
topher Furness and others for the acquisition of a con- 
trolling interest in the Howdon Shipyard, the property of 
the Northumberland Shipbuildi port my imited, 
have been completed, with the result that Sir Christopher 
Farness, Mr. J. Barwick, of Sunderland, and Mr. 
Rowland H are now the sole proprietors of the 
concern. Mr. Hodge, who was the promoter of the com- 
pany which in 1896 acquired. the business of Edwards’s 
Shipbuilding Company, Limited, will remain managing 
director. Great c — have been made in the me- 
chanical equipment of the yard, the chief improvement 


being electrical driving power. 


Prices all’ 





THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held May 31, 
Professor S. P. Thompson, President, in the chair, a paper 
“On the Resistance of Dielectrics and the Effect of an 
Alternating Electromotive Force on the Insulating Pro- 

rties of India-Rubber,” wy Mr. A. W. Ashton, was read. 

y Professor Fleming. The author has obtained from 


his experiments formule for the ome and di 
currents of a condenser with rubber 7p: Baro iomparging 
rents are exponential functions of the time. Curves 
for various potential differences have been plotted and 
were exhibited. Theee curves show that the insulatin 
‘properties of rubber are increased by the application o 
ig’ alternating electromotive forces. 
rofessor Fleming then read a note by Mr. Ashton 

“On the Electrification of Dielectrics by Mechanical 
Means.” A sheet of pure Para rubber was placed in a 
condenser, the plates of which were connected to # quad- 
rant electrometer. A 2-lb. weight was then dropped on 
to the condenser from a height of 3in. The electrometer 
received two impulses of opposite sign, one quickly follow- 
ing the other. The rubber was then stretched while in 
— and a potential difference of 7 volts was shown 

tween the plates, the top plate being negative. The 
condenser and electrometer were then di , the 
sheet reversed, and the experiment repeated. e same 
effect was produced, the top plate again being negative. 
It appears, therefore, that polarisation of a dielectric 
being thus produced by mechanical energy, some part of 
the mechanical energy expended on the india-rubber 
during manufacture would remain in the dielectric as 
electric energy. 

‘A Model which Imitates the Behaviour of Dielectrics,” 
by Professor Fleming and Mr. Ashton, was exhibited b: 
Professor Fleming. The behaviour of dielectrics wi 
regard to their residual charge is analogous to that of 
wires subjected to mechanical stress. A simple twisted 
wire is uot, however, able to imitate all dielectric effects, 
and the present paper describes a model which represents 
things more completely. Six ner separated by springs 
are p inside a vertical cylinder. The bottom piston 
fits fairly tightly in the cylinder; the second piston fits 
slacker than the first ; the third piston has a small hole 
in it, and each succeeding piston has a greater area cut 
away, the top piston having just sufficient metal left to 
make the spring come to rest without vibration after 
being compres The cylinder is filled with machine 
oil and vaseline. To the top piston is attached a rod by 
means of which pressures can be exerted on the pistons 
for any length of time. This represents the charging of 
the condenser. The motion of the rod after releasing the 
weights represents the discharge of the condenser. is 
is registered graphically by a revolving drum, and the 
curves obtained are very similar to those from condensers 
with dielectrics. 

Professor Ayrton said he would like to know in what 
respect the model shown was superior to a strained wire. 
He had noticed about ten years ago that alternating 
electromotive forces appeared to improve condensers. 
He was then working with com gy voltages, 
and he was interested to know that Mr, Ashton, working 
with high vol had established the improvement. 
The deflection obtained by stretching the indiarubber 
sheet might be due to changes in temperature, the di- 
electric having a high thermo-electric power. 

Mr. Price was glad that the question as to what actu- 
ally might be called the resistance of a dielectric had 
been raised. There are two theories of residual c 
one due to Maxwell and the other to Heaviside. e 
model exhibited represents Maxwell’s theory. He con- 
sidered that the electrometer experiment with the rubber 
dielectric favoured Heaviside’s theory ; that is, that the 
dielectric is composed of small charged bodies, similar to 
the small magnets conceived to constitute a et. He 
expressed his interest in the fact that the top plate of the 
condenser was always negative. — : 

Mr. Blakesley suggested putting a small hole in the 
bottom piston of the model so that it might re a 
condenser passing a small steady current. With regard 
to the stretched rubber experiment, he said it would be 
interesting to make observations with the plates of the 
condenser vertical. : 

Mr. a said he had made experiments, and 
found that the change in capacity of the rubber condenser 
affects the voltage sufficiently to mask the real effect, 

Mr. Appleyard said it was important to have perfect 
contact between the dielectric and the metal plates. 

Ib was pointed out by a visitor engaged in the cable 
industry that manufacturers are aware that pressure 
affects the insulating properties of gutta-percha. Rubber 
is a mixture, and different rubbers behave differently 
under the action of alternating potential differences. — 

The chairman said that if the quantity of electricity 
taken in on charging was equal to the quantity given out 
on discharge, then there could be no dielectric hysteresis, 

The Society then adjourned until June 14. 





IncrEASED Coat Exports.—At present the export 
—_ on coal has not adversely affected the quantity of 
shipped from the North- 


tern ports. A return 
for the month, just issued by the Durham and 
Northumberland Coalowners’ Association, shows that there 


were 1,137,251 tons shipped foreign, as compared with 
1,014,485 tons during the corresponding month of last 
year, while the coastwise shipments showed a falling off 
of 15,000 tons. It is not known how long the Chancellor 
of the Exchequer will allow a rebate on contracts to 
extend over; and merchants are therefore pushing 
forward deliveries soas to take the fullest possible advan- 
tage of the rebate, 
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THE PROPERTIES OF STEEL CASTINGS.* 
By Joun Oniver ARNOLD, Professor of Metallurgy in 
the University College of Sheffield. 

PART L. 

THE researches embodied in the papers of which this is 
the first were commenced about six years ago in the steel 
works and laboratories of the Sheffield University College. 
The plan of campaign was to determine : 

1. The influence of chemical composition on the mecha- 
nical Em a and micro-structures of steel castings. 

2. The influence of annealing on the mechanical pro- 
perties and structures. 


F iG. 


.) 














COOLING GURVE OF ANNEALING FURNACE .(umiversiry couece Serrietn) 


BENDING ANGLES. 


“a 


Fig. 3. BENDING CURVE OF ANNEALED 1RON-CARBON CASTINGS . 
S88R. 


3. The mechanical influence of variations in the specific 
gravities of steel castings. 


4. The influence of process, namely, the difference, if | 


any, between crucible and open-hearth castings. 

5. The influence of mass—that is to eay, the difference 
between the properties of large and small castings. 

6. The influence of heat treatment on annealed and 
unannealed steel castings. 

7. The influence of oil quenching on annealed and 
unanpealed castings. 

8. The influence of silicon and manganese on the heat 
of recalescence at the carbon change point, Ar 1, the 
object of such observations being to obtain, if possible, 
thermal indications of the formation of double or triple 
carbides, 

9. The relative properties of annealed castings and 
similar steels after forging. 


* Paper read before the Iron and Steel Institute. 








| ey a silicon, manganese, sulphur, and phosphorus sbould | “‘ pulling. 





| tested in Group A would inordinately lengthen the paper, 
| The results set forth in Table I. must therefore os re. 
| — as merely typical, and the castings therein have 
composition for steel castings, it was, of course, necessary | been selected to give a fair view not only of the influence 
to bear in mind the specifications at present issued by| of carbon on iron, but also to record a due proportion of 
engineers to insure high-class material. A common speci- | those protons variations which set at defiance both the 
fication demands a maximum stress of about 30 tons per | skill of the practical man and the science of thetheorist. On 
square inch—an elongation of 20 per cent. on 2 in., and a | referencetothe Table (page 750) itwill be seen thatthe series 
bending angle on an inch square bar of at least 90 deg. | consists entirely of crucible steel manufactured from best 
In order to ascertain the influence of chemical composi- | Swedish iron. It will be shown in Part ITI. that it is quite un- 
tion on attaining, excelling, or falling short of the above | necessary in general works practice toemploy such a costly 
requirements, it was decided to manufacture series of base. The castings were madein dry composition moulds 
castings in three distinct chemical groups. é _ |in the form shown in Fig. 1, namely, a group of four 

Group A.—Nearly pure iron and carbon castings, in bars about 1j in. round, and, of course, tapered to avoid 


CuEmIcAL COMPOSITION. 
In a research designed to ascertain the best standard 


Fie. 4. Reduced from 6-In. Circle showing Magnification of 


4 a J Fie. 5. Reduced from 6-In. Circle showing Magnification of 
200 Diameters. Magnification of Reduction = 80 Diameters. duction = 184 Diamet 


460 Diameters. Magnification of R 





Fie. 7. Reduced from 6 In. Circle showing Magnification of 


Fie. 6. Reduced from 6-In. Circle showing Magnification of E f 
315 Diameters. Magnificaticn of Reduction = 126 Diameters 


200 Diameters. Magnification of Reduction = 80 Diameters. 


From the 3-in. round head four feeders 
kept low. arranged cruciformly lead to the actual bars, the whole 
Group B.—Iron, carbon, and silicon castings, all other | group weighing about 28 lb. Two of the bars were 
elements low. | broken off to be annealed, the other two being tested as 
Group C.—Iron, carbon, and manganese castings, low cast. From such a casting sets of test-pieces containing 
in other elements. tensile, compression, bending, and specific gravity pieces, 
together with micro.sections of the material both as cast 
Group A.—IRoN AND CARBON CASTINGS. 


and after annealing, are readily obtained. _ ed 
The group dealt with in the present paper is A, con-| It will be seen that in the seventeen castings select 5 
sisting practically of iron and carbon. This group, | as types for Group A, the carbon varied from 0.06 to 1 
although perhaps the least intetesting from a practical | per cent. It is hardly necessary to add that only castings 
works point of view, is really of vital importance, because above suspicion as regards soundness were included. 
it forms the base-line from which alone the influence of | p 
the elements silicon and manganese can be accurately | Sizes or Test-Prgcgs. : 
gauged. This fact does not seem to have appealed to| ensile.—0.564 in. diameter, or 0.25 square inch area, 
some workers in the field of steel research, and in conse- | and 2 in. parallel. 
quence much acrimonious, but unnecessary, controversy | Compressicn.—0.564 diameter, 
has resulted. * | and 2 diameters long. Shia 
To include all the castings which have been madeand' Bending.—10 in. long and # in. diameter. 


or 0.25 square inch area, 
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Micro-sections.—Transverse only (the material being | The only noticeable feature is, that, as a rule, but not in- | such differing crystalline and mechanical properties 


cast), } in. diameter by ;4 in. thick. 
Specific Gravity.—Polished bars 2 in. long and @ in. | but, speaking broadly, no correlation has 


METHOD OF ANNEALING. 

The bars being somewhat small, it was necessary to| has been expended on this branch of the investigation. 

rotect them from undue scaling. a were therefore | 

annealed in covered cast-iron boxes filled with quicklime. | CHEMICAL, MECHANICAL, AND MIcROGRAPHIC 
Daring the annealing process the boxes were maintained | CORRELATION. 


variably, the specific gravity rises sli wy a annealing ; | Chemical analysis being practically the same, and the 
ad , n established | annealing conditions identical, there remains only one 
diameter. between the densities of the castings and their mechanical 


other condition not under control, and that is the initial 


roperbies—a disappointing result, because much labour | temperature of the casting. It would almost seem 


that this may determine a crystalline habit which sur- 
vives even the drastic operation of annealing applied te 
steel castings. Whether this idea is well or ill founded 
can only be proved when scientific pyrometry can, under 


at a temperature of about 950 deg. Cent. for about seventy) The twocastings FeB and 473 (Figs. 4 to 6), both of nearly | practical conditions, measure the temperature of molten 
hours. The castings were cool enough for drawing | pure iron, both annealed under like conditions, present | steel, a feat which up to the present it has entirely failed 


about another hundred hours. The cooling curve of the 





specimens of those almost disheartening discrepancies | to perform. 


furnace is shown in Fig. 2, the co-ordinates being time | which the a steel metallurgist hasfrom time totime| Passing to the next casting, 521 (Fig. 7), it will be noticed 
° 


and temperature. The readings were taken every 15| to face. 


minutes by students working in shifts, and the tem- | carbon crucible steel castings. It is, after the annealin 

perature of the furnace during the annealing operation 

was prey controlled by experienced students. 
ted that the capability of the constituents 


operation, to all intents and purposes, equal to forged d 





It will be no 


probably constitutes a record for iron and | that increasing the carbon from 0.6 to .18 does not alter 


the elastic limit or maxinium s and the ductility lies 
between the results registered for the good and bad dead 


mild steel. On the other hand, 473 nob only gave vastly | mild castings, respectively FeB and 473. It will have 
inferior mechanical results, but was not mechanically! been remarked that all the castings hitherto considered 





“Fic. 8. Reduced from 6-In. Circle showing Magnification of Fic. 9. Reduced from 6-In. Circle showing Magnification of 
{815 Diameters. Magnification of Reduction = 126 Diameters 245 Diameters. Magnification of Reduction = 98 Diameters. 


i 10. Reduced from 6-In. Circle showing Magnifi atio: of 
460 Diameters. Magnification of Reduction = 184 Diameters, 





Fig. ll, Reduced from 6 In. Circle showing Magnification of Fic. 12. Reduced from 6-In. Circle showing Magnification of 
46) Diameters. Magnification of Reduction = 184 Diameters. 65 Diameters. Magnification of Reduction = 26 Diameters. 


to segregate ceases about twenty hours after luting up|amenable to the influence of annealing, although its 
the furnace; in fact, the vital range of temperature in | structure was completely changed during the operation. 
which is determined the ultimate structure of ordinary | In view of these facts, t @ micrographic examination was 
castings—namely, from 750 deg. to 550 deg. Cent., occu- | made as thorough as — In the steels as cast there 
Pies only thirteen hours. The prolonged period of slow | existed little or no difference between their curious struc- 
cooling from 650 deg. to, say, 30 deg. has little influence | tures. (See ah key to Table.) After annealing, 
on the structure, but is highly necessary from a physical | the intensely crystalline structure of 473 came up wi 
point of view in connection with the question of the| very slight etching, whilst ceteris paribus no structure 
a contraction of varying masses when cooled too | developed in FeB. On deeply etching the two under 
quickly, exactly the same conditions, FeB —— very large 
In spite of the precautions taken to prevent undue | ferrite crystals with close joints, whilst 473 showed small 
oxidation, it will be seen that during the annealing de- | ferrite crystals with loose junctions—that is to say, the 
cided decarbonisation has taken place in the supersatu- | etching acid developed broad spaces between them. ‘ 
rated castings, the figures given being the mean carbon| The present case is only one of many in the author's 
of the tensile test-pieces. hese results show how much | experience in which very large crystals have been asso- 
more readily the carbon in cementite is oxidised than that | ciated with extreme ductility. This would seem to 
im martensite. suggest = the —— of the joints = Se the 
size of the tals is the important mec! actor. 
CoxstvgRation or THE Resvtts—Srrciric GRAVITY. | Bot, hembeer tie may be, we are dealing with an effect 
The specific gravity results have been quite negative. ' rather than a cause. What is the cause which produces 








Fie. 13. Reduced from 6-In. Circle showing Magnification of 
65 Diameters. Magnification of Reduction = 26° Diameters, 


have, both as cast and after annealing, bent double cold 
without flaw. ; 

A reference to the micrographs of 521 as cast and after 
annealing will show that, as in the case of FeB, the 
annealed sample presents much larger crystals of ferrite 
and masses of pearlite than are present in the steel as 


th | cast. Nevertheless, the ductility of the annealed is 


distinctly greater t that of the unannealed metal. 
The very mild castings hitherto considered are, however, 
undesirable for general constructive purposes, and suitable 
only for dynamo work. 

The next casting of the series—namely, 458 (see Table)— 
contains 0.37 per cent. of carbon, and the influence of thi 
element now begins to make itself decisively felt by saiaing 
the maximum stress about 2 tons per square inch, and muc: 
lowering the ductility, especially in the unannealed bars. 

As the carbon in this casting is about the average 
amount employed for ogee pe work, three other castings 
—namely, 518 CC and 541 of similar carbon—were selected 
so as to make a series of four which should embody the 
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TABLE I.—Tue Propertizs oF SMALL IRON AND CaRBon Castincs Moutpep 1n Dry ComposiTion. 
| ANALYSIS. TENSILE. 38 s 
Ga aes es eg hase as 
| | me 3 | aA ¢ | 98" 
| | | = ee = 2 
Mark.| Process. | | & c | g Ig | = i § asl 
CO. | Si. |Mo.} 8. P. fo il Tae a | E \& £3, 2s Eee : 
| 3} 3 | bees BE oS» 
eee |B | 4 | SB isks 3< ea | 888 
| @ | a? |e a=! 
ee ene ee ak tears tons per toma per p.c. | deg. 
| } 8q. in. . in, 
‘ | 5 
. ait 0.07 | : 7.9162 10.69 19.79 | 30.0 | 88.7 | 180U; 62.3 |As cast 
FeB | Crucible {| 0.07 | f-028| 05.02 | .01 18 { 7.9249 | 9.10 | 10.18 | 46.0 | 65.1 |180U| 63.0 | Annealed 
| 0.06 | ov | os ‘ \Notesti- f| 7.9954 | 11.53 | 17.48 | 18.5 | 28.5 |180U} 62.7 |As cast 

478 » {| 008 }.06 |.o7)02 | 02 {  naved {| 7.9247 | 8.83 | 16.91 | 18.5 | 30.9 |180U| 64.4 | Annealed 

0.18 | | por | 0 | | 7.8868 11.85 19 92 | 19.5 | 291 |180U} 61.8 |As cast 

521 ” O16 |f-01 |-09 027} 01 | 088 { | $0141 | 935 | 19.61 | 81.0 | 47.0 | 180U) 61.9 | Annealed 

0.37 a | 7.9164 14.71 21.77 6. 5.9 | 4 ‘ 8 
458 ” 0.87 |f-05 | -08/.03 | .02 025 { 7.9761 | 10.28 | 90.84 | 12-5 | 19.8 | 1800) 58.9 | Annealed 
0.37 - » | ; 7.9842 15.95 23.22 6.0 6.3 | 82 ; 8 Cas 
8] » = { or }.08 aie; 025 {| 8.0925 | ‘9.00 | 21.97 | 20.0 | 224 | 1800 67.7 | Annealed 
| 0.42 \Notesti- f | 7.8510 17.22 23.41 6.5 8.4 | 90 45. As cast 
co}  {/ O45 |}-08 |.06/ 0.9) or { MDeeea' {| 7eess | 1008 | 24.03 | 245 | 20.0 | 1800) 50.0 | Annealed 
0.44 03 3 016 | 032 7.9650 13.33 24.62 84 | 123 | 43 57.3 As cast 
541 » {) os } 076] .08 | 0. ; oe { 7.9782 | 12.21 | 28.60 | 16.0 | 16.0 | 180U) 62.3 | Annealed 
| 0.48 | | | ; 7.893 18.38 18.38 . 3.2 
coz » — {) oc50 |f-0 | 10) 0.2) 02 | 022 {| 79607 | 15:81 | 96.75 | 20.5 | 15:7 | 86 | 663 | Annealed 
. | 0.50 075! .07 |.022 | Not esti- Not esti- | 8.0449 17.53 19.28 2.5 1.7 | 12 60.8 As cast 
YB ” {| 0.54 }- 75) 04 |.022) mated | ma { 8.0054 | 10.52 | 25.28 | 16.0 18.4 180 U 55.5 Annealed 
a 0.56 | | 7.8981 15.74 22.98 ‘ 3. ! cas’ 

617 » — {) oo | }-08 | 08.081) .019 — { T9644 | 12.82 | 25.82 | 10.0 | 10.0 | 185 | 58.3 Annealed 

0.€0 9276 16.92 18 80 2 1 d A 8 cast 

556 ” 0.60 }-.078 eed ot 018 028 {| 7'9633 | 9.80 | 1649 | 20 | 24 88 | 55.0 | Annealed 

. 0.70 | Notesti-) | . 7.8954 18.52 20.12 1.5 1.8 . 8 Cas 

oo1| » {| ore | ft | 20 |.045 | { mated J; °° {| 7'sgi2 | 192 | 30:82 | 60| 53 | 80 | 51.8 | Annealed 
| | | Brokeat 

0.86 bee 7.9463 | 26.48 | 26.48 | 1.5 | 21 | 04/4808) \ As cast 
459 ee | 05 |.02 | 02 0.18 { ay \ on te 
L. 0.80 Pa | 7.9580 | 15.48 | 93.76 | 26 | 42| 18 | 45.4” |Annealed 
: ( } | —- 
» oor - | at 90.4 
oe 7 { 0.97 | \ o5g| 63 |.025 018 089 7.9054 | 22.25 | 82.42 | 2.0 | 18 | 84 lions per| 48 cast 
0.83 | J ] } \ sq. in. 
panne 18.54 29.03 4.0 | 1.7 | 7: | ef rg 
1.29 5 -8788 | 22.30 22.30 0.0 0.0 | 8 Cas 
0| » {/Tt0 } 098 ae; oe {| 7 16.55 | 29.93 | 2.5 | 8.5 | 20 | 40.7 |Annealed 
| | | roke a 
| 1.95 7.8454 13.18 13 18 0.0 0.0 0+ |99.5tons| } As cast 
pez] { + } 084 02 |.015| 0,16 031 & { porenit 
7.8771 | 12.86 | 1286 | 00) 0.0 | 8 | 586 |Annealed 
1.26 | 7.7424 20.32 20.32 | 0.0 0.0} 0 as —- 
573 | - 7 -058 | .07 |.020 | 022 -020 } | 2 n- 
57 | { 1.38 } { 7.7661 11.69 14.11 | 0.0 0.0 | 5{ lenovo nealed 
} ‘ an ! | 
Key To THE MicroGRAPHIC ANALYSIS OF CASTINGS IN TABLE I. 

Mark Carbon. | Condition. Micro-structure. 

"Fes. .07 Ascast. |Pearlite and cementite practically absent. Irregular particles of pale ferrite mixed with about 
equal sectional areas of dark etching ferrite, looking almost like manganiferous pearlite. These 
darker areas evidently contain a minute quantity of finely divided carbide. Very drastic 
etching was necessary to bring up this a looks almost like that of a 0.45 per cent. 

= FeB. 
normal carbon steel, See micrograph 7° cank ae teat ‘ 

FeB 07 Annealed /|On light etching isolated particles of laminated pearlite surrounded by and with offshoots of 
cementite showed themselves. The ferrite did not etch brightly, and the crystalline junctions 
| were practically undeveloped. See Micrograph Ps. Pe 
} On deep etching the close crystalline joints became visible, showing here and there isolated bits 
of dark pearlite and streaks of cementite between the junctions. The ferrite crystals are 
| very large, and sometimes exhibit within them parallel lines. See Micrograph pa. - 
FeB. 
| annealed. 

473 | .06 As cast Same as FeB as cast. See Micrograph. 

473 -06 Annealed (Light etching pe up well-marked ferrite crystals, some pale, some grey-brown. A few 
isolated patches of laminated pearlite surrounded by cementite were also visible. Orystals rather 
| small. See Micrograph. 

On deep etching the crystalline joints were very broad, presenting the appearance called by Sorby 
} “loose.” See ey 

£21 -18 | Ascast /Ground mass of small ill-defined ferrite crystals, with elongated or rounded patches of granular 
| } pearlite. Micrograph 521. 

§21 16 | Annealed (Ferrite crystals large and well defined. Pearlite in large isolated masses, partly surrounded by 
| cementite. Micrograph 521. 

458 . As cast Irregular trellis work pattern of ferrite and pearlite. 

458 -87. | Annealed /Pearlite areas somewhat small and badly defined owing to segregation of the carbide striw into 
massive cementite. Ferrite crystals not very large. 

618 .87 | Ascast |Same as 458 as cast. 

618 ‘37 | Annealed |Large ferrite crystals and large well-marked pearlite areas. 

co 42 As cast The micro-section from this piece was lost, but from memory its structure was much as 458 as cast. 

co .40 Annealed /Pearlite evenly distributed in somewhat small pieces enveloped to some extent in walls of cementite. 

541 44 As cast Much as 458 as cast. 

541 85 Annealed /|Much as 518 annealed. 

OC2 48 Ascast, (Irregular trellis-like pattern of mixed ferrite and granular lite. Long lines of ferrite broken 
in two lon rudinally by dark brown lines of sulpho-silicide of iron (?) See Micrograph. 

Cc2 -50 | Annealed /|Well-marked and moderately large iron crystals, with large segregated patches of laminated 
| pearlite y developed in cementite. See Micrograph. In another section from this casting 
the lamination of the pearlite areas was not so well marked. 

YB 50 | <Ascast |Much as 458, but pearlite area larger. 

YB -54 | Annealed (Same as 518 annealed, but pearlite areas larger and ferrite areas smaller in extent. 

517 -56 As cast ——s — pattern with some brown lines of sulpho-silicide of iron (?) in the ferrite. See 

icrograph. 

617 -50 Annealed /Large patches of ferrite and pearlite, the latter partly laminated, but often the pearlite lamin» 
| p bed segregated into patches of massive cementite. See Micrograph. 

556 -60 As cast liis-work pattern of ferrite and granular pearlite, the latter being the greater in area. 

556 .60 Annealed (Ferrite segregated from the pearlite in patches,, Fe3C in pearlite showing a tendency to segregate 

into patches rather than laminz. 

601 70 Ascast Cells of granular pearlite surrounded by walls of ferrite. Patches of sulphide of iron concentrated 
} into the ferrite walls were very distinct, toes eri on etching. 

601 72 | Annealed Pee as such practically absent. - Carbon distributed through the ferrite in rounded globules of 

459 | .86 Ascast _/Ill-defined orystals of granular peailite with small patches of ferrite. See Micrograph. 

459 | «80 Annealed Laminated pearlite with some patches of white ferrite. See Micrograph. 

524 | 97 =| «©Ascast Granular or slightly laminated pearlite. 

524 | 83 | Annealed Ditto ditto. 

460 | 1.29 | Ascast bem Oe —_- pearlite enveloped in walls of cementite. Streaks of the latter also within the 
} ce icrograph. 

460 | 1.10 Annealed = 1 —— pearlite with envelopes of cementite ; a few patches of sulphide of manganese 
} e. icrog: 

sez | (195 «| ~ Ascast Grund — of granular pearlite cells with envelopes, streaks, and patches of cementite. See 
} | icrogra, 

522 1.10 | Annealed (Cells 4 ferrite dotted with little patches of cementite and surrounded by thick walls of cementite. 

573 | 1.76 | Ascast’ (Much like 522-a8 cast. . 

573 | 1388 Annealed | Much like 522 annéaled, except that nodules and thin rods of graphite are here and there visible. 








variations met with in general practice with castings of 
almost identical chemical composition. Unfortunately, 
upon these mechanical variations the micro-structures 
throw little or no light, The mechanical discrepancies in 
nearly pure iron and carbon castings containing about 
0.4 per cent. of the latter element may be thus sum. 
mai 2 

In the metal as cast, the elastic limit varies from 13.3 
to 17.2 tons per square inch, and the maximum stress 
from 21.8 to 24.6 tons. The elongation per cent. on 2 in, 
varies from 5 to 8.4, and the reduction of area per cent, 
rag * 9to 12.3. The bending angles range from 32 deg. 
to 90 deg. 

In the annealed castings, the elastic limit varies from 
9 to 12.2 tons per square inch, and the maximum stress 
from 20.8 to 24 tons. The ductility, as measured by 
pow gaged cent. on 2 in., varies from 125 to 24.5, 
and the reduction of area from 16 to 29 percent. The 
annealed bars all bent double without flaw. 

Passing now to about 4 per cent. of carbon, the casting 
CC 2 (Fig. 8) exhibited very F revs properties, The bars as 
cast fractured so suddenly that no difference was observed 
between the elastic limit and maximum stress, although 
the slight elongation of 3 per cent. proves that some differ- 
ence must have existed. The bending angle was trifling, 
being only 12 deg. On annealing, the tic limit fell 
from 18 to 15 tons per square inch, whilst the maximum 
stress rose from 18} to tons. The elongation gave for 
0.5 per cent. of carbon the high figure of 20.5 per cent., 
whilst the reduction of area was only 16 per cent. and the 
bending angle 86 deg. The result last named is quite 
abnormal. Asarule, a casting elongating 20 per cent. 
will bend double without flaw. A study of the micro- 
sections of CC2 will reveal vital principles connected 
with the mechanical properties of small unannealed cast- 
ings low in manganese and high in silicon. 

The brittleness of the unannealed bars seems due to 
two main causes. First, imperfect adhesion between the 
long, sharp junction lines of the constituents. Although 
the latter exhibit sectionally a trellis-like form, their 
solid geometry really consists of dark etching elongated 
cells of granu lite, surrounded by pale thick walls 
of ferrite, But the second cause, namely, the brown lines 
running almost exclusively through the ferrite, and 
inclosing large groups of the two constituents, is dis- 
tinctly the more potent factor producing brittleness. 
These lines of extreme weakness will be dealt with more 
fully under Group B, namely, the iron, carbon, silicon 
series ; but it may be well here to make a few preliminary 
remarks on their nature. 3 

Several years ago the author showed to his friend, Mr. 

. E. Stead, these curious enveloping films, and at Mid- 
dlesbrough Mr. Stead independently confirmed their 
existence in small casti Both Mr. Stead and the 
author are agreed as to their fatal mechanical effects. Mr. 
Stead, however, is inclined to consider them of a scoria- 
ceous nature, that is, a readily fusible dissolved slag 
segregating during cooling. The author has not been able 
to confirm this view, because before etching they are 
invisible, and hence apparently of a metallicnature.. The 
author them as a fusible metallic sulpho-silicide 
of iron, segregating in a minutely granular form. Indeed, 
Mr. Stead has, by differential sieving, obtained from cast- 
ings exhibiting this phenomenon a residue high in silicon 
and sulphur. These envelopes are dangerous only in small 
medium carbon castings; their more detailed description 
may be advantageously left until Part II. of this paper is 
reached, because by that time additional observations by 
other workers may be available to assist in deciding as to 
their actual nature. : 

In the meantime it may be remarked that the lines of 
these sectional meshes are often defined on etching by an 
evolution of H2S gas, which covers the iron adjacent to 
the lines with iridescent sulphide films. On annealing, 
these meshes are usually destroyed, running up into little 
isolated patches of pure sulphide of iron. (See Micro- 
graph CO2.) The removal of these films, together with 
the destruction of the sharp, interconstitutional cleavage 
lines, largely accounts for the increase not only in duc- 
tility, but often also in tenacity observed after annealin 
8 castings, particularly those in which carbon an 
silicon constitute the bulk of the foreign elements pre- 
sent. 

be gd will F Siiee 

aradox that a small percentage o 
Laws: favourable to the production of the dangerous films 
just described than a relatively large amount of sulphur. 
With reference to the action of annealing on the carbide 
of 0.4 per cent. carbon steels, the following exglansion, 
which excludes ultra-scientific theories, is practically = 
substantially accurate. On heating the casting in the 
annealing furnace to a temperature of about 700 deg. 
Cent., the comngenns peut areas, which consist of 87 per 

y 


resend the curious 
P sulphur is actually 


cent. of iron intimately mixed with 13 per cent. of norm 
carbide of iron, Fe,C, pass at Osmond’s point, Ac 1, a 
the simple constituent martensite, 4 highly — 3 
but definite alloy corresponding to the formula ve ; 
Then, as the temperature further rises between 700 deg. 
and 800 deg. Cent., the points Ac 2 and Ac 3 are , 
and the martensite and ferrite areas graduall, pew gn 
trate until molecular equilibrium is established and t! 
mass is homogeneous. (n cooling, the constituents — 
and martensite commence to te at about 750 of. 
ee Se deg. Cent. are distinct, ee 
avin; ered into large masses, 

into slicteimorphic crystals. At about 650deg. C. a a 
martensite, Fe.,C. decomposes into — (21Fe+ Ma 4 
Passing from 650 deg. to 550 deg. Cent, the her 
segregates first into lamine, then partially ae a ae 
envelopes surrounding the pearlite areas, and finally, 








tches ; 80 that 
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constituted become y ferrite containing 
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globules of cementite. Whichever _— of the annealed 
structure ogra, A remains, Bg rare anical — of 
the castings is ly improved, but in varying degrees. 
This subject will be better finally dealt with after the data 
on the heat treatment of unannealed and annealed cast- 
ings have been presented. _ 

Proceeding with the consideration of the results em- 
bodied in the Table, the = YB (JB, Fig. 11) ia 
reached, in which the carbon is a little over 0.5 per cent. 
This steel, when compared with CO2, presents some re- 
markable mechanical discrepancies in the annealed metal. 
The elastic limit is — 10.5 tons per square inch, as against 
15.2 tons in CC2. Although the elongation per cent. of YB 
is 4.5 per cent. lower than CC2, nevertheless YB has bent 
through 180 deg. against the 86 deg. of CC2. The micro- 
graphic analysis does nob seem to reveal any differences in 
structure capable of accounting for these curious varia- 
tions. Also in the case of 517 (Fig. 9) it will be noted that 
an elongation of only 10 per cent. is accompanied by a 
bending angle of 135 deg. 

Passing next to 556, which contains 0.6 per cent. of 
carbon, it is evident that a critical mechanical point has 
been passed, accompanied by a decisive falling off in duc- 
tility, and in this particular casting the elastic limit and 
maximum stress are also very poor. 

The carbon being well over the semi-saturation point 
(0.45 per cent.), the pearlite is now the predominating 
constituent, and in the annealed bars of 556 the pearlite 
had to a considerable extent decomposed into globules of 
cementite. It is therefore possible that, owing to their 
different co-efficient of contraction, these segregated 
cementite patches have partially detached themselves 
from the ferrite, thus forming innumerable flaws, which 
account for the unsatisfactory mechanical tests. But such 
a view is not easily reconciled with the properties of the 
next casting—601—which contains 0.7 per cent. of carbon, 
and in the annealed sample of which the globular segre- 
gation of the pearlite lamine into cementite is even more 
marked than in 556. It is true that 601 has little duc- 
tility, but its maximum stress is over 30 tons, or nearly 
twice that of 556. 

From 601, carbon 0.7 per cent., to 460 carbon, about 
1.1 per cent , the maximum stress fluctuates from 24 to 30 
tons, the latter evidently being the usual stress, the 
former the exception. 

From 556 to the end of the series, ductility has prac- 
tically vanished, if we exclude the slight recrudescence 
shown in the bending angle of 524, which curiously re- 
gistered 50 deg. 

_ 522 (Fig. 10) and 523 show that very high carbon cast- 
ings, both as cast and after annealing, can rank only with 
good grey iron castings. 

The micrographs of 522 as cast and after annealing are 
interesting. I» will be seen that during annealing a con- 
siderable amount of cementite was oxidised. In the 
annealed bar the residual cementite formed large cell 
walls, originally containing pearlite, but during the slow 
cooling the pearlite lamin ted into short thick 
— which no doubt, with. still slower cooling, would 

ave ultimately become isolated globules. In this case 
there is no doubt that, owing to their different contrac- 
tion co-efficients, the cementite walls partially pulled away 
from the cells they envelop. In fact, this section is 
7 of a No. 5 cemented bar. 

he remarkable mechanical variations so frequently re- 
ferred to make it impossible to plot curves in which carbon 
is co-ordinated with the maximum stress or elongation ; 
but taking the annealed bending tests, and excluding the 
vara abnormal cases of CC2 and 524, a curve is 
obtained which represents with approximate accuracy the 
influence of carbon on annealed iron castings. The results 
are plotted in Fig. 3, in which the co-ordinates are carbon 
per cent. and bending angles in degrees. 

Tt will be noted that after the carbon reaches about 
0.55 per cent. there is a sudden drop in the ductility, the 
latter, so far as practical test purposes are concerned, 
having virtually disappeared. 

The compression tests call for no particular comment 
beyond remarking that the capability for compression 
falls with the carbon in the steel as cast from 63 per cent. 
in the nearly pure iron to 17.3 per cent. with 1.8 per cent. 
of carbon. After annealing, in the greab ma jority of 
cases, the percentage a empenn registered is only 
slightly increased, showing that the causes producing 
remarkable weakness in tension have relatively little 
effect when the material is in compression. 


(Zo be continued.) 





Coxe in Beta1um —There are now 15 fewer blast-fur- 
naces in activity in Belgium than were in operation at 
the commencement of April, 1900. It is computed that 
this will have the effect of reducing the consumption of 
coke to the extent of 1600 tons per day, or 547,500 tons 
per annum. 

, Houtpars in Eastern Countigs.—There has just been 
issued by the Great Eastern Railway Company’s pub- 
lishers a brochure entertaining alike in its chatty letter- 
aad and in its pretty glimpses of the scenic beauties of the 
Hastern Counties. It is a guide to those bracing haunts 
in Norfolk, Suffolk, and Essex served by the Great 
astern Company, and is written in his characteristic 
reezy style by Mr. Percy Lindley. From Cambridge, 
With its classic associations, to Dunwich, the great sea- 
= of past centuries, now but a fragment, or from the 
gue Clacton or fashionable Cromer to the quietude of 
uthwold, with its many suggestions of the land of the 
utch, one may find in these counties all varieties of 
a, resorts ; and now when temperatures are amongst 
the eighties one might do worse than consult Mr. Percy 
Lindley’s narrative in anticipation of the reality or in 
teflective contemplation of possibilities, 





INORGANIC CHEMISTRY IN FRANCE. 
(Concluded from page 656.) 

Arsenic.—Apart from certain colouring matters, such 
as orpin, Scheele’s green, and Schiveinfurt green, no 
arsenic compounds are manufactured in France. Orpin 
is made by the firm of Thommeret-Gelis at Villeneuve la 
Garenne, which powdered about 100 tons in 1899. Itisa 
mixture of several arsenic sulphides, and is prepared by 
the action of sulphur on arsenious acid, whilst the Saxon 
orpin, which it replaces, is obtained by the distillation 
of arsenical sulphides. The compound is employed in 
tanneries for unhairing skins. 

Liquid Carbonic Acid.—This industry has undergone a 
complete reformation during the last years, and has made 
vast strides ; the variety of processes in use attaches a 
further interest to it. The productions of 1899 amounted 
to 3800 tons, and of this very respectable bulk Paris and 
environs supplied about a third, 1200 tons. Of the 
seven firms which share in this industry, the most in- 
fluential are: La Carbonique Frangaise, at Paris; the 
distillery of M. Springer and Cie., at Maisans, Alport, 
and Vi St. Sepulcre, near Paris, with a branch at 
Babigny, near Pantin, in operation since 1889. Further 
works are at Bordeaux, Lyons, Chambéry, and at Rouen, 
the latter quite recently established. The first firm men- 
tioned produces its carbonic acid by calcination of mag- 
nesia carbonate in special furnaces; the second and third 
utilise the carbonic acid of the fermentation vats of dis- 
tilleries ; at Lyons coke is burned in special apparatus; at 
Bordeaux and Marseilles limestone is kilned ; the old de- 
composition of carbonates by means of acid is practised 
only at Chambéry. 

The most interesting of these processes is certainly the 
utilisation of the carbonic acid of the fermentation vats. 
The method has often been suggested, but also been re- 
garded with a certain suspicion. For it was justly ob- 
jected that the carbonic acid thus obtained was not pure. 
The new amylo p however, yields a pure gas, which 
is free of butyric acid and of hydrogen, and great expec- 
tations are placed on the development of this method. In 
the recently opened works near Rouen the carbonic acid, 
resulting from the fermentation by the aid of mucors, of 
starch is liquefied. Particulars have been communicated 


allowing of a cost estimate to be made of the Moeus pro- 
cess, though we are not in a position to study the basis 
on which it rests. The carbonic acid of the vats passes 
into a a, from which it is aspirated through a 
series of filters. These filters consist of cylinders charged 
with a liquid, about whose composition nothing is known. 
Finally, the gas is sent through sulphurous acid to be 
dried, and then enters the compressors in which the pres- 
sure is first raised to 8 or 10 atmospheres, and later on to 
70 and 80 atmospheres. The liquid is stored in cylinders 
of soft steel wages 22 kilogrammes (48.5 Ib.) having a 
capacity of 13.4 litres (3 gallons), and containing 10 kilo- 
grammes (22 lb.) of liquid carbon dioxide. 

The cost estimate for the liquefaction of 3000 kilo- 
grammes (3 tons) of carbon dioxide derived from the fer- 
mentation vats of the amylo process specialises the 
following items : 


One gasholder capacity, 500 to 800 hectolitres 
(11,000 to 17,600 gallons) .. ¥ a6 oa & 
Two pump sets for liquefaction .. oe pet 40,000 





Two filter batteries .. ay 16,000 
Pipes and cocks i = oe a0 <a 4,000 
Royalty (Moeus process) .. as a6 a 40,000 
Belts .. os ee = ov +s 5 800 
8000 cylinders at 30 francs .. on és -. 240,000 

Total .. ne -- 845,000 


A motive power of 20 or 25 horse-power, and a water 
supply of 90 hectolitres (2000 gallons) per hour would be 
required. The installation would thus cost about 400,000 
francs (16,000/.); but we do not expect any business man 
to be satisfied with this estimate, on which a great deal 
is left unsaid. For the working expenses for 300 days 
are reckoned : 


Francs. 
Interest and amortisation .. ie 53 Ms 60,000 
Coal, 600 tons at 30 francs .. be we ve 18,000 
Labour, six men at 3 france va - + 5,450 
Miscellaneous materials .. a as on 7,000 
Total 4 +s 90,480 


for supplying 3000 x 300 = 900,000 kilogrammes of liquid 
carbon dioxide. The working expenses pe kilogramme 
(2.2 lb.) of liquid carbon dioxide would, Meer be 
90,480/900,000 = 0.10 francabout, say, roughly, 1d. But, 
M. Guillet adds, it must be borne in mind that the 
motive power should not be charged for, if the works 
utilise their own carbonic acid, because ordinarily all the 
gas is sent to the columns still on the rectifier. Under 
that assumption, the working expenses would be reduced 
to 0.8 franc ; assuming a sale price of 0.50 franc per kilo- 
gramme, which is rather low, there would result a profit 
of 360,000 francs. Our readers may not place much con- 
fidence on these figures. But there will be no doubt 
about the applicability of liquid carbonic acid. It is, or 
can be, uti in restaurants, breweries, and for bottling, 
racking, and drawing 3; in the manufacture o! 
mineral and aerated water, of lemonades, sparkling 
wines, &c. ; for producing cold, and for diverse medici 
treatments. The preservation of foods by means of car- 
bonic avid has also been effected with success, experimen- 
tally at any rate, and an indifferent gas like this dioxide 
is useful in metallurgical operations. : 

Carbon Bisulphide.—That the Fao 2 of carbon 
bisulphide, 5200 tons in 1899, has decreased in late years 
is not alarming. Large quantities of this chemical used 
to be required for curing sick vines, and the demand has 





aay ee since the introduction of American | pref: 


vines. e bisulphide has, however, other well-known 


to M. Guillet, who is empowered to publish certain figures d 


and important uses—as a solvent for fats and oils paraffin 
and perfumes, and as a vulcanising agent for rubber. 
The chief French firms are: Deiss, at St. Denis; La 
Société de la Sulfure de Carbone du Centre, at Lyon-la- 
Mouche ; La Société Marseillaise de Sulfure de Carbone, 
at Chartreux, near Marseilles ; and La Société du Sulfure 
de Carbone de ]’Alba, at Tac. 

Boric Acid and Borax.—The manufacture of these 
two products is now in a prosperous state in France. U 
to 1867, ope held a world-monopoly in boric acid, 
and was able, as Troost pointed out in a report on the 
Paris Exhibition of 1878, to raise the price ton almost 
at a stroke from 1800 to 2800 francs. The soffrani of 
Toscany were then the only source of raw materials, But 
when Desmazure discovered important borate of calcium 
mines in Asia Minor, the Laffite works could 
be started, and the price of borax be reduced to 800 franca 
perton. Thechief firms are the Borax Company, Limited, 
at Maisans Laffite ; the Etablissements Malétra, at Petit 
Cluevilly ; La Société Lyonnaise de Borax, at Lyon-la- 
Mouche ; Victor Vernier, at Lyons ; Chenal et Douilhet,. 
at Billancourt (only boric acid). The total production of 
borax comes up to 3500 tons (2000 in the district of Paris), 
and of boric acid to 1250 tons. The imports and exports 
can be seen from the following summary. 














| Boric Acid. | Borax. 

| | 
_ Imports. Exports. | Imports. | Exports. 

tons. tons, | tons, | tons, 

1889 213 151 683 334 
1890 277 79 564 469 
1891 307 59 608 
1892 450 58 175 596 
1893 | 556 | 20 225 | 205 
1894 | 478 | 48 538 | 360 
1895 | 388 73 | 443 | 255 
1896 513 98 255 | 398 
1897 | 621 136 | 263 | 452 
1898 | 856 227 121 | 675 





Potassium and Potassiwm Salts.—Apartfrom the chloride 
of potassium made by the Compagnie d’Alais et de la 
po and by the Compagnie des Produits Chimiques 

Midi, and from some insignificant works in the Bretagne, 
the potash industry of France is confined to the north 
of the country. There are three sources of raw materials: 
the sea water, the refuse from the beetroots, and the 
wool grease. About the latter no information can be 
obtained from the numerous woolcombers. The beetroot 
refuse yielded in 1899: 


tons. 
Refined potash ne ee “a nm es 2200 
Caustic ,, >. os as ia we 4800 
Potassium hydrate .. ae a a ve 6400 
SU og s See a ee ON 2520 
Potassium sulphate and chloride .. ae . 5600 


Among the principal firms are: Delaune and Co., ab 
Seclin; Villette, at Lille; Waché- 3 Lesage- 
Montagne, at Roeux; Savarg, at Nesles; Dicle, at 
Rocourt. The uses of potash are importantand manifold; 
glass works, soap works, fertilisers, &c., want them ; 
the sulphate serves for the preparation of alum, the 
chloride for the manufacture of saltpetre ; the sulphate 
also as fertiliser. The following Table comprises caustic 
potash and carbonate of potassium. 





- ; 
— | Imports. | Exports. | — | Imports. | Exports. 








| | 
tons. | tons. | | tons | tons 
1sso0| 3298 | ‘16,250 || 1804; sa1 | 19,464 
1890 2185 14130 || 1895 | —_796 15,667 
1891 1654 | 14,190 | 1896 1526 16,086 
1892 2280 | 14,196 | 1897| 1769 14,385 


1898 738 | 15,475 | 1908 | 1091 11,659 


Potassium Nitrate.—This nitrate is obtained by decom- 
posing the sodium nitre with chloride of potassium. 
About 1800 tons are produced in France by two works ; 
the one at Auby is a branch of Schintz and Co., of Liver- 
pool; the other at Bordeaux belongs to M. Brun. The 
Government powder mills did not manufacture any 
— during the year 1899, but refined the commercial 
article. 

Potassium Bromide and Iodide.—This industry is con- 
centrated in Bretagne and in the os of Paris, 
where the firms of ues la Pharmacie: Centrale, 
Poulenc, Chenal, and Douilhet are to be mentioned. The 
firms of the Bretagne are those already referred to under 
bromine and iodine. The production of bromide is 
60 tons, that of iodide 40 tons. The salts are of great 
value in pharmacy and photography, and serve besides 
for the preparation of other bromides and iodides. 

Alkali, Sulphides, Sulphites, and Hyposulphites.— 
Sodium monosulphide is made exclusively in the district 
of Paris by the three firms Thommeret-Gélis, at Ville- 
neuve la ne ; Michaux-Lal at Montreuil-sous- 
Bois; and Rousseau, at Pantin. The 1500 tons to 
tanneries and dye manufacturers. The liver of sulphur 
forms a mixture of polysulphides, which comes into the 
trade under the names barége sodique, barége mixte, 





f | barége potassique, according to their respective alkali. 


The first-mentioned works supply about 300 tons, which 
find therapeutical application. The 400 tons of neutral 
sodium sulphite are supplied by the first two and 
further by the Etablissements Kuhlman and tra. 
The bisulphites are much more important. The sodium 
bisulphite is a valuable textile bleac' t, and is 
further utilised in the fabrication of colouring matters, 
of Liga vanilin, &c., and for the extraction of alde- 
hydes. The annual production reaches 800 tons.. The 
potassium bisulphite finds a more limited use, but it is 
erred to the sodium salt in straw bleach works, as it 





gives the material a much-appreciated greenish shade; 






















































































752 


ENGINEERING. 


[JUNE 7, Igor. 











the production is only 50 tons. The calcium salt is the 





e firms already 





manufacture of preserves and foods. T 






850 tons of sodium hyposulphite. 
Sodiwm Nitrite.—This salt results when the nitrate 
is reduced by means of lead. It forms the source of the 






ing sugar, and the 1400 tons further find ag mg in the | ex 


To manufacture 100 kilogrammes of potassium cyanide, 


i oe ; _—— 
Imports. |1889 1800 18011902 1893 1894/1895 1896 | 1897/1898 


most common bleaching agent, and is also used for bleach- | we want 125 kilogrammes of ferro-cyanide: reckoning the 


s at 75 francs, the total cost would be 245-francs. 


he French trade in ferro-cyanide is summed up in the 
mentioned are the manufacturers, and they make also the | following Table in tons: 












St. Sépulcre, was engaged in this manufacture in 1899; 







the textile industry for dyeing and printing, in soap 
manufacture, and in the preparation of artificial stones 
and the impregnation of soft building materials. The 
chief suppliers are the Etablissements Kuhlmann ; Ancel, 
at Rasieres-aux-Salines; Bonnet, Ramee, Savigny and 
Co., in the centre. The trade statistics show that the 
exports have diminished since 1894 from 640 tons to 










same period between 300 and 160 tons. 
Cyanides, Ferro-Cyanides, Ferri-Cyanides, Sulpho- 











whose methods it has influenced in its turn. The old 






animal refuse is still practised in some German, British, 






years. 


nitrous acid, wanted for the preparation of azo-compounds, | England 
which play so important a part in the industry of colour- | Germany 


i firm, that of Thibant, at Villera| Belgium -. 
Pp se mead ag Mescdlr gn, —s Other countries .. | 63, 34) 11) 14 16,0.7/ 16 33) 0.3) 0.2 
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it supplied 400 tons of nitrite. foact re Suet wad ci 
jae ers and Sodium Silicates.—The productions, me 2 o-| 308 a a = Pro BB vi Pan 
3750 tons of the sodium compound, and 1250 of the| Exports, total ..| 15, 58| 118 64 119) 14€| 79 84) 234] 439 
agp poor already indicate that these mugen _ _ ae et || i PACS BE eS I OS 
of considerable technical utility; they are applied in The exports have thus risen rapidly during the last 


Most of the French ferro-cyanide goes to the 
United States to be converted into cyanide. The French 


tassium cyanide industry might, therefore, expand the 


erro-cyanide industry proper. The German exports are 
heavier, and amount to 650 tons ; Russia, on the contrary, 
does not make any ferro-cyanide. 


Potassiwm Chlorate.—Of the four works, the first two 


214 tons in 1898; the imports have varied during the uivics cian oe electrolytically; Société d’Eleo. 
— —— a iso Maurienne (Process ve and 
Cyanides. —This very important industry in recent Ched oe stage 3 Serge, Corin, and ©0., af 

: es; Com ie de St. Gobain at Chauny ; Société 
years has learned to depend essentially on the gas works, d’ Alsi et de A Camargue ihe cleotroly tic Processes 

rae i : e the lion’s share in the production, they supply 

process of utilising for the manufacture of ferro-cyanide a the total 7 3800 tons pc pe os ruse eT no 
: 4 ” | put considerably. is industry is very flourishing, as 
and American works ; but the recovery of cyanogen com the following figures will demonstrate : 





pounds from coal gas, either directly from the gas, as is 
done chiefly in England, or indirectly for the gas purifiers, 
receives much more attention. The following method is 









largely applied in Germany: The soluble ammonia com- 

unds are first extracted, leaving in the mass Berlin 
Jue and tarry substances. By boiling with milk of lime 
the Berlin blue is transformed into iron hydroxide and 
soluble calcium ferro-cyanide. To the latter is added 
just half its equivalent of potassium chloride so that 
the slightly soluble potassium-calcium ferro-cyanide is| _ 
precipitated. Decomposition with potash ly yields 
the pure ferro-cyanide of potassium. 









red prussiate) is obtained from the ferro salt (the yellow 






Among the cyanide processes for the preparation of 








thetic process. Charcoal and alkali carbonate are heated, 








Half of the commercial ferro-cyanide is transformed 
into cyanide of potassium; the other passes into dye 
works, cement steel works, &c. The ra oy finds 





_ Exports. | Imports. i _ Exports. Imports. 
tons tons | tons tons 
1889 170 6 | 189 | 361 16 
1890 114 1 1895 | 768 4 
1891 216 2 1896 544 15 
1892 110 12 1897 844 0 
1893 119 24 | 1898 | 1028 0 








Potassium Permanganate.—The production of this 


: idising agent and disinfectant is in the hands of three 

At Dessau the beetroot molasses form the raw material ; | OX}°"S!DB 6 Soeie ‘ 
perv d Ng ee ma in me —- and the hon a a aie Gad The Sesisté @Rlactrobnnic st St. Michel; 
which contain hydro-cyanic acid and ammonium cyanide, 2s ~ : 
are absorbed by various liquids. The ferri-cyanide (the tn ber pte: we eens electrolytically. 168 


Nitrate of Strontiwm.—M. Guillet knows only of one 


russiate) by oxidation with the help of chlorine. The ; : c 
apie cyanide is now extracted from the gas lime. anf ose gang in Vaugirard, which turns out 40 


Magnesia.—Besides the oxide, the sulphate and the 


potassium, that of er and Haselacher, of New York, | ..:honate are of technical interest. The oxide and car- 
Riswaonet, of feo-ane wih meilio sodium,” | Pate are Tornaed Oy toe Dharmas Castes 8 

, “ : nage “| Denis an n- ier at Le Mans ; the output is 20 tons 
tained by the Stassfurter Chemische Fabrik with a syn- of calcined magnesia and 80 tons of carbonate. The mag- 
and a current of gaseous ammonia is passed over the by the sulphate is supplied by the same firms, and further 


Société des Produits Chimiques du Midi and the 


mass, which is afterwards lixiviated with water, and pre- Saeed Paesal ds ix Claman” Pha eectantien cane 
ipitated with potassium carbonate. The Franck and : rg pr y 
ee te to Sc teased ob Waiaiiabaniie saaniy be estimated at 1000 tons, but reliable data are 


Main tities o' 








most application in the paper industry. The sulpho- 
cyanide serves for the preparation of the tin and alumi- 
nium compounds, which are good mordants, and of the 
copper compound which makes a paint that will last 
under sea water. The potassium cyanide is wanted for 
the extraction of gold and for gilding and electrolytic 








Ferro-cyanide is in France made in seven works: Camille 
Arnaut, at Ste. Ouen-l’Auméne; |’Administration des 
Mines de Bouxwiller, at Lanoueville-devant Nancy ; 







another firm of that name at Marinitre, near Nantes ; 






Gillet, at Lyon. Germany and Austria s eleven 
such works ; England six or seven ; Holland and Belgium 
six. Cyanide of potassium is made in France by Tétard, 
at Gennevilliers, and the just-mentioned firms of Boux- 























we. a) CO 
The cyanide figures are : 

" . Tons. 
Franoe 250 
England . yd 
Germany .. 4 
United States 1,500 





Total .. os ~ re -» 6,250 
As to the working expenses for the daily production 
of 100 kil mmes of ferro-cyanide, M Guillet offers the | _ 
following (abridged) estimate : 


Francs. 

Coal (30 kilogrammes) .. ee os Se 10 
Lime (15 kil mes). . es os " os 
wad od loride and carbonate’ (90 kilo- 

e8) ab oF as dé > es 
A Ke a 2.5 
Gas and lime (1 ton) re Pm = 60 
Labour .. oe x as i - nae 10 
General expenses, rent, interest, &c. = “i 16 





deposits in general. sae Ks i 
Zinc Salts.—Zinc oxide is manufactured in France by 
~ es - la May 4 eaaee =< ee Mpg ser dey 
* ed i imi t ] rd ;|and by the Usines de Grenelle, near Paris ; further, b 

Booies des Produits Chissiques, ob Bigiss, near Bowdeaux the Société des Mines de Malfidaur, at Noyelies-Godanlt 

7 = ille; Dubois, at Marseilles; | Bruzan, near Tours; and the Société des Blancs de Zinc 
we te Dae Se de la Mediterranée. The 4300 tons of 1899 were used in 
paints and varnishes, powders, rubber, and celluloid, and 
match manufacture, &c.; the figure does not include the 
new works at Montdidier. Lithapane, which has begun 
to replace zinc white, is a mixture of 33 per cent. of zinc 


e- It will be seen that France imports large quan- 
magnesium sulphate. 
a secientoing Se 
oan | Exports. | Imports. = | Exports. Imports. 
tons | tons | tons | tons 
1889 234 «| ~=«814 1894 290 587 
1890 223 | 639 1895 224 974 
1891 251 594 1896 189 997 
1892 295 821 | 1897 204 1119 
1893 284 seo || 1898 122 1064 





i d of Dubois. 5 . “ 
wine owite production of ferro-cyanide for 1899 is esti- | Sulphide and 67 of barium sulphate. Zinc sulphate, of 
mated at: which France produces about 400 tons, comes chiefly from 

Tons. the Etablissement Kuhlmann and from the Delval and 


1,500 Pascalis Works, near Paris. 


England .. 3... =» +s se we we 8,000 Iron Salts.—The principal salt—the sulphate—is brought 
Austriaand Germany .. ©) ++ es es = on the market by a largenumber of works, most of which 
aoe phere Belgium .- +. ++ ss ss 899_| have several times been mentioned. The total production 
U o ibegighoiiie, St sah Ceamimaiags s- — is 32,200 tons. 


Sulphate.—Copper sulphate is not so widely 


made ; the production reached, in 1899, 8500 tons. The 
trade statistics of these two sulphates show that France 
depends 
copper sulphate. 


ely upon foreign countries for her supply of 





{ 


Iron Sulphate. Copper Sulphate. 





_—e fon ee} 





Exports. Imports, | Exports. Imports. 


tons | tons tons tons 
1387 878 308 13,500 
1790 | 1980) | 710 28,400 
1737 4280 549 15,800 
1655 | 6960 | 470 16,400 
1549 7746 522 17,700 
1480 4725 820 18,600 
1665 2 1078 24,400 
1748 8086 1890 33,800 
1509 | 858 1178 80,100 

760 807 1172 24,562 











Total .. oe 8 vs +» 135.5 





Alum and Aluminium Sulphate.—Eight works are de- 
voted to this industry, whose total output aggregates 
10,700 tons of aluminium sulphate and 8900 tons of 
alum. The raw materials are —, potassium, and 
aluminium sulphate, and alumina, -which yields potassium 
alum (Société des Matitres Colorantes, at St. Denis; Com. 
pagnie de l’Aun Romain, at Lescure). Another is repre- 
sented by the alum schistes, which contain pyrites, and 

ield iron and aluminium ey oon (Société de Chailvet et 

yancourt Lacarritre, at Noyon): Bauxite is converted 
into sodium alum (Chalas, at Aubervilliers ; Margueritte 
de la Charbonny, at Urcal; Kessler ; Société des Produits 
Chimiques de derneau ; ‘T'homas, at Avignon ; Mont. 
pellier works). The following Table concerns alum and 
aluminium sulphate. 











l j l 
— | Export. | Import. — | Export. | Import. 
1ss9_ | 1340 | 2601 1804 | 314 «| ~—728 
1890 | 852 1949 |, 1895 | 214 | 1539 
1891 | 855 | 2906 || ig06 | 188 | 1865 
1892 | 6570 1417 1807 | 190 2294 
1803 | 444 837 1898 102 1999 





The imports are chiefly aluminium sulphate, which 
comes from Belgium and England, 

Bismuth Sub-Nitrate.—Bismuth sub-nitrate is made in 
the Paris district by the firms of Chenal-Douilhet, 
Poulenc, Dubosc, Pharmacie Central, and others; the 
outputs aggregate 40 tons. 

Zin Salts.—Tin bichloride is manufactured by Bardot, 
Paris, and the Etablissement Malétra; the tetrachloride 
also by Bardot and by several works at Lyons, which used 
to be the centre of this branch. The respective produc. 
tions of the two chlorides come up to 125 and 6500 tons. 

Lead Salis.—The lead white manufacture has several 
large factories, among them Expert-Besangon, in Paris ; 
Th. Lefébore, Bériot, Brabant, Vilette, at Lille; La 
Société Francaise des Céruses, at St. Waast Bavay, 
Bruzon, at Tours ; Prat, and De Montluc, at Bar-le Duc— 
a total of thirteen works, producing 22,000 tons. The 
Dutch process is in use everywhere, except at Bavay, 
where precipitation is applied ; a factory at Nantes, 
using the latter method, has stopped operations. 

Minium is — by some of the same firms, further 
by Thibaut, at Villers-St. Sépulche ; Faure and Gautier, 
at Marseilles; Compagnie des Mines de Pontgibaud ; 
Despaigne, at Poissons. The output amounts to 7300 
tons. 

Mercury Salts. —Calomel is manufactured by the 
Pharmacie Centrale and Bardot, of Paris; sublimate 
probably only by the latter firm. The productions 
amount to 10 and 3 tons respectively, the want being 
covered by imports, chiefly from Italy. 

Gold, Silver, Platinum Salts.—Three firms are looking 

after this industry—Le Comptoir, Lyon- Allemand, Target, 
Caplain. About 25 tons of silver nitrate, 240 kilogrammes 
of gold chloride, and 10 kilogrammes of platinum potas- 
sium chloride, further 300 grammes of palladium chloride, 
represent the whole production. 
_ We thus see that certain of the minor chemical 
industries are very prosperous ; in others the demand has 
to be supplemented by imports from abroad. Some 
products—for instance, chromates and bichromates—have 
- —_ in France, and must always be ordered from 
abroad. 





Tue Larcest Steam Encine ror Exxrcrric Power 
Propuction.—The first of the eight 6000 horse-power 
Westinghouse steam engines ordered by the New York 
Gas, Electric Light, Heat and Power Company, is now 
completed. Although rated at 6000 horse-power, it is 
capable of exerting over 10,000 horse-power for some 
time. The following description of a few of the main 
characteristics of this engine is of interest. The total 
weight of the completed structure is over 1,500,000 lb. 
Its overall dimensions are 38 ft. high, 41 ft. wide, and 
23 ft. deep, from front to back. ‘All external parts are 
accessible from the three iron platforms surrounding 
the engine at different heights and approached by 
spira] staircases. The a of the engine is cast 
in three pieces, and weighs 100 tons. he three A 
frames bear the crosshead — frames, and above these 
are set the cylinders. The cylinders are three in 
number, the high-pressure cylinder is 43.5 in. in dia- 
meter, and the two low-pressure cylinders are 75.5 in. 
in diameter each. The engine stroke is 60 in., and the 
normal speed 75 revolutions per minute. Steam at 
175 lb. pressure per square inch and with 200 deg. of 
superheat is used. At the bearings the main shaft is of 
26 in. diameter, it is of open-hearth, hydraulic-forged 
steel, and has a 10-in. hole through its larger diameter 
length, and a 9-in. hole through its length at the bear- 
ings. The weight of the shaft is 136,000 lb. The 
cranks are set at 120 deg. with each other. The fly- 
wheel of the 6000 horse-power three-cylinder engine 
is 23 ft. in diameter. It is built of cast steel, cast in 
five segments, and with the rim strengthened so as to 
produce practically three rings, each self-supporting 
against centrifugal force. The armature of the Westing- 
house electric generator is —— on to the extension 
of the engineshaft to which it is keyed ; it is further 
secured by being bolted direct to the flywheel centre. 
The construction of the other seven 6000 horse-power 
engines for the New Gas, Electric Light, Heat and 
Power Company, is being rapic ily s ed forward, as 
is also the work connected wi e supply of the 
many sized Westinghouse engi mn order, includ- 
ing 16 of 5000 horse-power, each for the Third Avenue 
Railway, New York ; two of 5000 horse-power, each for 
the Boston Elevated Railway ; and two of 1500 horse: 
power, each for the Manchester Oorporation, 
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“‘ENGINEERING” ILLUSTRATED PATENT 
RECO 


Comrirzp sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECLFIOATIONS 
UNDER THE ACTS 1888—1888. 

Lhe number of views given in the Specification ts stated 

is 


‘a ee 


whore tnsentions Gre evmmuntented from abroad, the Dames, s., 
Foo Merssiheations tany'be ebenined ot the Patent O, Sale 
Branch, vampion Brading, Chancery-lane, W.0. at 
The’ date of the advorticoment of the ascoptance of « complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 


rive notice af the Patent Opies of opposicion to the grant of & 
atent on any of the mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


11,198. W. Hornsby and J. Lowson, Grantham, 
Lincs. Ploughshares. [5 Figs.) June 20, 1900.—Plough- 
shares according to this invention comprise two parts, an inner 
eupport or ‘‘neck” having a socket to fit on to the plough nose 


NU 2 








(11198) 


in the same way that an ordinary share socket would do, and a 
reidily removable sheet-metal cover or share proper to fit over 
and on to the socketed neck so as partially or wholly to cover it. 
(Accepted April 17, 1901.) 


ELECTRICAL APPARATUS. 


7777. G. Marconiand The Marconi Wireless Tele- 
graph Company, Limited, London. Wireless Tele- 
graphic Apparatus (11 Figs.) April 26, 1900.—In wire- 
less telegraphic apparatus intended to co-operate selectively 
Tesla transformers are used to furnish, and perhaps also to receive, 
the signalling oscillatory impulses, one end of one winding of the 














Fig.1. 
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ansformer being connected to a vertical conductor, and the other 
end to earth. Various means are described by which the trans- 


jormer circuits may be ‘‘tuned,” so that they have similar (or 
armonic) oscillatory periods, one of the circuits of each trans- 


claims, the last of which is for the wireless telegraph apparatus 
— and illustrated in the drawings.” (Accepted April 17, 
1901. 


3288. F. J. Howitt and P. R. Jackson and Co., 
Limited, Salford. Dynamos. [2 Figs.) February 15, 
1901.—According to this invention, and for the pur of pro- 
viding a sound piece of metal for drilling and tapping within a 
laminated mass, and especially for use when the said mass is to 





secured with the lamination edges against a surface; after the 
laminations have been riveted together, a portion or portions of 
the metal in the designed position or positions is fu down by 
means of the electric arc, any ene of metal being made good 
by melting some off from a strip or rod. (Accepted April 10,1901.) 


10,361. J. A. Halford, London. Lamp Suspension 
Conductor. [1 Fig.) June 6, 1900.—A large sized twin wire 
conductor suitable for use with spike terminal lamps is made 
with cables of loosely woven small gauge wire insulated or covered 





with some easily penetrable non-conducting material, such as 
waxed cotton. A non-conducting strip of homogeneous insulat- 
ing substance may be inte between the conductors which 
preferably have afirst serving of asbestos wound upon them. 
(Accepted April 10, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,954. J. Keith, London. By-pass Gas Lighter. 
[2 Figs.) September 24, 1900.—This apparatus belongs to that class 
of burner c ller which supplies gas from a main to the burner 
only when gas pressure in the main exceeds a certain minimum, 
and according to thisinvention the valve is so arranged that when 
it rises under increased gas pressure and as soon as the gas pa3- 








sage to the burner has become fully open that to the by-pass 
becomes closed. The by-pass is fed through a chamber above the 
valve diaphragm, so that when the valve is raised a slight extra 
spurt — is forced through the by-pass flame, this rendering 
vo ot 3 rt bef h i is 
valve the by-pass aperture opens before the main passage is con- 
stricted. (Accepted April 10, 1901.) 


10,849. W. Hornsby and W. J. Holloway, Grant- 

Lincs. Explosion Engines. (2 Figs.) June 14, 
1900.—Gasifiers or vaporisers for hydrocarbon engines or motors, 
such, for instance as those described in the specifications of 
Letters Patent Nos. 7146 of 1890, 15,994 of 1890, and 6933 of 1896, 
are, according to this invention, made of the same general form 
as described in the specifications above mentioned, but, instead 
of employing any of the therein specified variations in the con- 
struction of the vaporiser, there is arranged therein a plate 





(which may be of any desired size or shape to suit the shape 
of the vaporiser) provided with ribs to increase its surface, 
and so fixed that it does not touch the walls of the vaporiser, 
thereby preventing the heat from the plate radiating or being 
conducted into the said walls and allowing the hot gases caused 
by the ignition and combustion of the oil or hydrocarbon fuel to 
clrealate all round the plate and keep it at a ver, high tempera- 
ture. The said plate is so arranged as to be easily removable at 
will. (Accepted April 10, 1901.) 


GUNS AND EXPLOSIVES. 
2269. C. P. E. Schneider, Creusot, and J. B. Canet, 





former forming a “persistent oscillator,” and the other “a good 
tadiator or absorber of electrical oscillations.” There are four 





ing of the main burner more certain. On the fall of the | Tu 


of the class shown in the drawing, acco! 
have their longitudinal water-tubes 1 
superposed tubes cross each other. (Accepted April 3, 1901.) 


in such manner that the elevation of the be altered, as 
required by range changes without dlsturbing the sights ; 
according to this invention a sector serving as part of the - 
elevating mechanism and adapted to turn about the axis of the 























gun trunnions is provided and carries directly or indirectly the 
sights proper, mechanism being carried by the gun mounting for 
operating the said sector, as well as means for enabling the said 
sector to be locked to the gun or to move independently of it. 
Modifications are provided. (Accepted April 17, 1901.) 


10,736. J. Lucieni, Paris, France. Projectiles. 
(3 Figs.) June 12, 1900.—Nickled case projectiles for modern 
rifles are compressed or otherwise mechanically worked along the 
middle between the two ends, soas to reduce the diameter through- 


S 


out the greater part of their length for the purpose of decreasing 
barrel friction, the case preferably being made with a concavity 
at the base to enable the pressure of the powder gases to more 
readily expand it into the rifling grooves. (Accepted A pril 17,1901. 


HYDRAULIC MACHINERY. 
1594. J. Mo y. Jet 


hs, Brandenburg, German: 
. (7 Figs.) January 23, 1901.—In order to cause 
water forcibly ejected from a nozzle as a jet to pass on in an even 


Pig = 
en 


column, a central partition in, or Jectectinn from the jet nozzle 
is used. The partition or projection is ribbed, and preferably 
terminates ina point at the jet centre. (Accepted April 17, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &Xc. 


18,971. H. Janetschek, Vienna, Austria. Water- 
be Boilers, [8 Figs.] October 23, 1900.—Water-tube boilers 
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to this invention, 
manner that 





Gun Mounts and Sights. (25 Figs.) February 1, 


° us, Chicago, I1l.,U.8.A. Boilers. 
1901.—In order to separate the sighting apparatus from the gun ' [17 Figs.) March 2, 1901.— This invention relates to the 





4514, EF, R. Stettini 
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Stirling type of water-tube boiler, and a number of designs 
are described and illustrated in which are set forth boilers all 
having two mud drums, and some having two and some three 
steam and water drums. Cross connections are variously dis- 
posed with the object of maintaining a good circulation in the 





to act upon the said lever. As a necessary consequence of this, 
the roller frame is prevented from effecting its further move. 
ments, and this usually occurs when the roller-frame is between 
the platen and the bed. As the breaking of the hook does not 
cause stoppage of the other parts of the machine, the roller-frame 
gets crushed between the platen and the bed unless the atten- 
dant has thrown the machine out of gear in time to obviate this. 
According to this invention, and in order to preserve the machine 
from injury in the event of the breaking of the hook, the roller- 


Fg.2 


22,826. J.L. Stevenson, Middlesbrough, Yorks. 
Cocneere Steel Manufacture. (2 Figs.) December 14, 
1900.—A steel manufacturing plant, according to this invention, 
comprises a blast-furnace or cupola (preferably constructed in 
accordance with Specification No. 22,827, of 1900), and a large 
open-hearth steel furnace of a capacity of not less than 100 tons, 
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in close proximity to one another. The metal is run into the 
refining furnace in a continuous stream, and is refined on the 
surface of the bath, where it remains by reason of its levity when 
impure. Pure metal is taken off periodically from the bottom 
of the bath. The metal is carboned in the ladle. (Accepted 
April 10, 1901.) 
22,827. J. L. Stevenson, Middlesbrough, Yorks. 
(2 Figs.) December 14, 1900.—A_blast- 

furnace, according to this invention, and — suitable for 
use in the continuous production of steel by the process described 
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front rank of tubes, deposition of lime and impurities from the feed- 
water occurring in those parts of the boiler farthest from the fire. 
Boilers according to this invention, and as claimed in each of four 
claims, comprise ‘‘means for introducing feed-water and means 











for drawing off steam.” (Accepted April 10, 1901.) 


10,006. S. E. Howell, Wincobank, Sheffield. Sleeved 
Boiler Tubes. [1 Fig.] May 31, 1900.—Locomotive and other 
boiler tubes are sometimes provided with copper ferrules, drawn 
th the tube end, for the purpose of 


or rolled into close union 





preyenting the tube end when expanded from deforming the 
tubeplate. According to this invention, and for the prevention 
of leakage through the space between the tube and its ferrule, 
the inner end of the ferrule is brazed to the tubes. (Accepted 
April 10, 1901.) 


MILLING AND SEPARATING MACHINERY. 


t, Leigh-on-Sea, Essex. Roller 

pted for ier os aeelie ae 

or ¢ g or jurposes, each 

axis is situated in a horizontal plane, yet the ome on not parallel 
but cross each other, the surfaces being so formed that a line of 
contact is continuously maintained. e@ consequence of this 
particular position of the axes is that the rolls in crushing set up 
not only the simple action of crushing by pressure (as by parallel 


Fvg.1. 











662.8 


or straight conical rolls), but also a second action in a lateral 
direction. If a pair of rolls is used, one of the two, and if three 
rolls are used the middle one, is mounted in a fixed frame, and 
the other roll or rolls in separate frames which can revolve round 
& horizontal axis, the pressure on the axis being regulated by 
springs or hydraulic It three rolls are used, the 
lower roll is caused to press upwards and the upper roll down- 
wards, thereby red the friction in the bearings of the middle 
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in Specification No. 22,826, of 1900, is made without a “ crucible,” 
and the hearth or bottom is situated at a distance of only a few 
inches above the tuyeres, and slopes towards the outlet where a 
covered blast-tight runner may connect it to a receiver or to the 
steel-refining furnace. (Accepted April 10, 1901.) 


22,828. J. L. Stevenson, Middlesbrough, Yorks. 
Seeman Fi ‘urnaces. [2 Figs.) December 14, 
1900.—An open-hearth tilting steel furnace, for use in the process 


SS 


of refining steel, described in Specification No. 22,826 of 1900, has 
a wove te yee Naan and spout arranged in such manner that 
the refined and heavier metal from the lowest part of the bath can 
be readily poured. (Accepted April 10, 1901.) 


TEXTILE MACHINERY. 


10,183. H. Southwell, Rochdale, Lancs. Winding 
a — Bobbins. [3 Figs.) June 2, 1900.-In order to pro- 


vide strong flanges for bobbins to be used in connection with 











winding and warping frames, such Senge are made from two 
discs of wood fastened together and enclosing one or more turns 
of metal wire arranged upon the face of one of the discs and 
closely enclosed between them both. (Accepted April 17, 1901.) 


MISCELLANEOUS. 


Heidena 


iu, ° 
(2 8.) February 15, 190 tk 
is stated that in the use of platen presses it sometimes 
t the wedges and the leads that hold the type in 
position become slack, and then protrude from the type-form to 
such an extent as to impede the movements of the inking-roller 
frame, the general pope say og of be that the hook 
which serves to impart motion to the 


frame mechanism is provided with means for bringing the roller- 
frame back to its initial position in the event of the breaking and 
falling down of the hook, this effect being obtained by ee 
alongside the hook a safety device which performs a pushing 
action only. There are two claims, the first of which covers “‘ in 
a platen printing press, the provision of a part 7 located at one 
side of the hook d of the machine, and adapted in the case of 
breakage of the hook d, k exert a pushing action such as to bring 
my frame back into its initial position.” (Accepted April 
17, 1901. 


10,234. W. W. Trick, Swansea. Targets. [10 Figs.) 
June 6, 1900.—Rifle targets for mantlet working are, according to 
this invention, slung on rails at top and bottom, and adapted to 
travel laterally from behind the mantlet. When there is only a 
single target the rails are adapted to be run out from either side 


(10,934) 


of the mantlet, so that shade cast by the mantlet may not be 
allowed to obscure the target. A pair of targets are preferably 
used, arranged (as shown in the drawing) in such manner that as 
one et is run out the other is drawn in, the targets being 
mutually connected by cords. (Accepted April 3, 1901.) 


6694. The British Thomson-Houston oan, 
Limited, and F. Samuelson, London. ange peed 
Gear. [2 Figs.) April 10, 1900.—A gear suitable for greatly 
reducing the speed of, or entirely disconnecting a driven shaft, as. 
occasion may require, comprises two internally toothed rings of 
like diameter, but having unequal numbers of teeth, one of these 
rings being coupled to the driven axle, and the other adapted to 
be -held fixedly to the gear rea A smaller toothed wheel 
upon an eccentric’attached to the driving axle can be caused to. 
rotate within the two rings, engaging with the teeth of both, and 
therefore at each turn wedging forward the ring having the larger 


number of teeth a fraction of a revolution equa to the difference 
between the number of teeth in the two rings divided by 4 
number of teeth in the moving ring. A clutch device for han 
or solenoid operation is provided, by means of which the driving 
or aya Seager a wis 2 tae 
with consequent cessation , and w! 
i made to grip on te tome the smaller number 
of teeth so that it is held, the ning having the larger number 0! 
teeth and coupled to the driven shaft consequently then receiving 
motion. (Accepted April 3, 1901.) 


lever that actuates the said | be 








roll. (Accepted April 17, 1901.) 


roller frame, breaks at its weakest point and falls, and so ceases 














June 14, 1901.] 
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STEAM ELECTRIC GENERATING 
PLANT AT THE GLASGOW EXHIBITION. 

Ir can scarcely be said that there is anything 
strikingly new in connection with steam electric 
generating plant at the Glasgow Exhibition ; but 
the collection of boilers, engines, and electric 
generators is not only representative, but sugges- 
tive of the state of progress attained in this 
country ; and, as such, is worthy of close obserya- 
tion, because such a study is conducive to the 
evolution of improvements in details of design. 
The collection is neither so large nor so varied as 
that at the Paris Exhibition; indeed, there are 
practically no foreign exhibitors, if we except one 
or two electric generators which have been brought 
almost direct from Paris. Again, the units are not 
by any means so large, there being only two or 
three of more than 1000 kilowatts capacity. But, 
as regards the exhibition of engines generally, 
there is much to admire. 

It was the ambition of the Exhibition authorities 
to have on exhibition all the best-known types of 
water-tube boilers, with the object of a long series 
of evaporative trials being conducted by experts, 
and there is no question that such tests would 
have been of considerable value at the present 
time; but whether they would have solved the 
ditlicult question as to which is the best boiler for 
sea-going ships, is another matter. The conditions 
on board ship for a boiler with the great number 
of joints associated with the water-tube type are 
much more severe than can be experienced on land; 
the strains to which the ship is subjected in a sea- 
way, apart altogether from the ‘‘ working” of the 
parts due to vibration set up even in still water, 
must necessarily affect the boiler, and especially 
its endurance ; and this, after all, is the question 
of greatest difficulty in determining the relative 
advantages of different types. Evaporative trials 
on land have sometimes proved illusory, because 
the dryness of the steam had not been tested. We 
have heard it urged that the course which ought to 
be pursued in such investigations, and notably on 
behalf of the Admiralty, would have been to charter 
an ordinary steamer fitted with engines of normal 
efficiency, and, having subjected the existing cylin- 
drical boilers to a thorough and conclusive test in 
conjunction with the engines, to have put on board, 
in succession, installations of the best-known types 
of water-tube boilers, and carried through simi- 
larly searching tests with these various systems. 
Such trials, conducted with the same scrupulous 
care as was exhibited by the Research Committee 
of the Institution of Mechanical Engineers, under 
similar conditions, would have yielded reliable 
results for comparison. But this is, perhaps, a 
digression, especially as the aim of the Glasgow Ex- 
hibition Committee was not realised, only two types 
of water-tube boilers being forthcoming ; but at the 
same time all boilers have been separately installed, 
each with its own chimney-stack, so that, if deemed 
advisable, the trials may be made. 

The water-tube boilers in use at the Exhibition 
are of the Babcock and Wilcox and the Stirling 
designs, while alongside is one of Messrs. Davey 
and Paxman’s boilers with superheater, and four 
Lancashire boilers. We have already illustrated 
the Stirling water-tube boiler on exhibition (see 
page 634 ante), and on page 232 ante we reproduced 
drawings of a Babcock and Wilcox boiler, which 
showed the general principle of this type of gene- 
rator, so that it is not necessary to enter upon 
any explanation of the system of circulation, &. 
But the juxtaposition of the two types naturally 
Suggests a comparison as to the differences between 
the land and marine practice, and later we hope to 
refer further to this subject. Meanwhile it may be 
said that the boilers are fitted for mechanical stokers, 
& practice which is now very extensively adopted 
in all central stations, and also with the steam 
superheaters which Messrs. Babcock and Wilcox 
have so largely introduced in land stations. 

€ marine boiler exhibited is similar to 
those now being fitted in several of the British 
warships, the first of which, a sloop named the 
Espiegle, engined by the Wallsend Company, is 
7 to go on her trial shortly. As is also well 
pte the committee appointed by the Admiralty 
h investigate the whole subject of Navy boiler, 
4s recommended that this steam generator should 
be fitted in several types of vessels; and this sug- 
fittion is being given effect to. We hear this week, 
Owever, that it is under consideration whether it 
Would not be more advisable to adopt a combination 





of the cylindrical boiler and the water tube, using 
cylindrical boilers for three-fifths of the generating 
lant, the remaining two-fifths being of the 

beock and Wilcox type, in a British 15,000 
indicated horse-power battleship, which is to be 
engined by Messrs. Harland and Wolff, of Belfast. 
If this suggestion were adopted—which has not yet 
been decided upon—the cylindrical boilers would be 
used for cruising and low power generally work- 
ing at low pressures, and the water-tube boilers 
would be brought into service when a sudden in- 
crease in power was called for. There are diffi- 
culties in connection with the difference in steam 
pressure, and in the proportioning of the cylinders 
to suit a varying working pressure. This practice, 
however, has been adopted in one or two American 
ships, notably the cruiser Chicago, and in several 
German ships ; while in Holland, also, the Yarrow 
boiler is used in conjunction with the tank boiler. 
The decision of the committee and the Admiralty 
will be looked forward to with interest. 

It is scarcely necessary to refer to the differences 
—perhaps similarities would be the better word— 
of the various types of water-tube boilers ; for after 
all, it is largely a question of detail, the import- 
ance of which, however, must not be under esti- 
mated. The visitor to the Exhibition is able to 
compare the Babcock and Wilcox with the Niclausse, 
a large model of which is on exhibition, while a full- 
sized double tube, with its separate downcomer 
and upcomer in front, is shown. Here, also, it is 
not nec to enter into details, as the Niclausse 
boiler has been described and illustrated in Enat- 
NEERING. In the Exhibition, also, there is another 
type of water-tube boiler, constructed by Mr. 
George Sinclair, Leith, but not at work. In this 
type the two front plates are constructed with an 
angle corresponding toa > flattened, while the tube- 
plates at the back, liciaing the upcomer, are shaped 
to exactly the same angle, with the result that the 
tubes extending between the two form a triangular 
space between the bottom and the top tubes, which 
serves as a combustion chamber. But as we hope 
to illustrate this boiler later, we need not enter 
into details at the present moment. Messrs. 
Penman, of Glasgow, who have large experience in 
boiler agers and who have supplied the four 
Lancashire steam generators at the Exhibition, 
have also constructed a new type of water-tube 
boiler, the distinctive feature of which is that in 
front there is a circular drum, into the inner end- 
plate of which the tubes are expanded, while at 
the back, serving as the collector for the upcomer, 
there is a similar drum. The drums are circular in 
section, and both are covered in with ordinary man- 
hole doors. In this way the water supply to the 
tubes from the front drum is not only ample, but 
the opportunities for examination of the tubes or 
for their withdrawal are great. But this boiler we 
also hope to illustrate soon. 

Messrs. Davey, Paxman, and OCo.’s boiler is of 
their well-known ‘‘ Economic” type, which com- 
bines the advantage of the Lancashire with the 
return-tube type, the escaping gases being 
ignited ‘beyond the fire-bridge, passing thence 
into return tubes. Immediately alongside is 
the company’s superheater, built up with seven 
elements, and independently fired, the exhaust 
gases subsequently passing into the back 
chamber of the boiler alongside. The steam 
passes through all the elements, and its tempera- 
ture is increased 300 deg. Fahr., the capacity of 
the plant exhibited being 8000 lb. of steam per 
hour at 160 lb. pressure, The steam thus generated 
and superheated is used separately for the same firm’s 
beautifully-finished 650 brake horse-power electric 
traction set, the electric generator of which has 
been a by the Electric Construction Company, 
Limited, of Wolverhampton. This engine has two 
cylinders, the high presure being 154 in. in diameter 
and the low pressure 27 in., with a stroke of 30 in. 
The steam used is of 650 deg. temperature, and 
the high-pressure cylinder has two piston valves—a 
main and expansion, while the low pressure has 
also multiple valves—two of them main and the 
other for expansion. By this means not only is 
the pressure in the receiver maintained constant, 
whereby the maximum power of the engine is 
instantly available to deal with any sudden increase 
of load, but the variation in the speed of the engine 
is reduced toa minimum. Thestroke of the expan- 
sion valves is regulated by the governor, which is of 
special inverted 3-ball spring type ; but the gear for 

lating the valves is new, and we hope to deal with 
it later. It may be added that steam from the super- 


heater is used in the receiver to increase the tempe- 
rature of the steam for the low-pressure cylinder. 
The main bearings are only 8 ft. 6 in. apart, and the 
static deflection .008 in., so that the armature is 
concentrically maintained in an almost unvarying 
magnetic field. The generator is of the E.C.C. 
standard 500-kilowatt type, wound for a :, a of 
150 revolutions, to give an output of 300 kilowatts, 
at the usual electric-traction voltage—500 volts. 
The machine has eight poles, the yoke frame being 
circular, and of elliptical section of cast iron. 
It is divided horizontally, and the lower half is 
fitted with base-plates. There are eight pro- 
jecting magnetic cores, and the plates are cast 
into the ring and provided with removable 
pole faces of special shape, which form a 
means of magnetic adjustment when necessary. 
The armature core is of finely laminated charcoal 
iron divided into narrow discs, between which air 
is forced by an internal fan, the shaft being grooved 
below the core boss for the air intake, which greatly 
reduces the range of temperature for excess loads. 
The armature winding is of the usual barrel type, 
the conductors being machine formed, and the loops 
jointless. The slots are single-sided, and each loop 
of the insulation has been subjected to an indepen- 
dent pressure test of 3000 volts. The commutator 
brush connections are concealed from view by being 

laced in a cast-iron ring, which also carries the 

rush pillars. The brush ring is adjustable. 

The only other notable horizontal engine is that by 
Messrs. Robey and Co., Limited, of Lincoln, which 
is working the largest electric generator yet con- 
structed in Scotland, one of 350 kilowatts, made 
by Messrs. Mavor and Coulson, Limited, Glasgow. 
This steam engine is also of the compound type, 
with cylinders 20 in. and 35 in. in diameter by 
42 in. stroke, to indicate 600 indicated horse-power 
at 90 revolutions with 150 Ib. steam. The engine 
is of the type which Messrs. Robey have been con- 
structing for some years, and is fitted with their 
well-known valve gear and Richardson governor ; 
but there is now fitted an electrical regulator, 
which has entire control of the speed of the engine, 
and regulates it in acccordance with the electro- 
motive force of the current, so that in the event 
of short-circuiting, or other failure of the current, 
the engine is brought up before any change of speed 
takes place; and in this respect the gear is more 
efficient than a mechanical governor. This 
arrangement was exhibited for the first time in 
Paris, and is an addition to the system adopted 
for many years by the company whereby the 
engine was stopped, or slowed down to a crawl, 
in the case of an accident to the mains or a 
total cessation of the current. The governor gives 
automatically a steam admission from zero to .6 
of the stroke, according to load. The engine is 
of ample proportions, having bored guides for the 
cross-heads, four-part main bearings lined with a 
special plastic metal, and fitted with side adjust- 
ment; the total weight of the shafts, with discs 
and armature, is 20 tons, while the flywheel is 
proportioned to control the variation of angular 
velocity within 1 in 200. In this case, as in several 
other instances in the Exhibition, the armature 
is bolted to a large central boss, a practice 
which is to be greatly commended, as it relieves 


the key of the flywheel from undue strain. 
The generator is of the eight-pole type, to give an 
outpuc of 650 amperes at 550 volts. The armature 


is of the slotted drum type, and the charcoal iron 
discs are keyed to a spider which is detachable 
from the armature shafts. The discs were pressed 
together by hydraulic power, and air channels 
are provided. The commutator is carried on 
a cast-iron sleeve bolted direct to the armature 
core ; the joints were soldered by being dipped in 
a trough of molten metal. The insulation of the 
commutator is of mica and micanite. The magnets 
are of cast steel, of channel section, with pole-shoes 
bolted to the poles; and the coils—together with 
the armature—were stove-baked in dry air, and 
then varnished. The brushes are of the reaction 
type, mounted on a cast-iron ring supported from 
the magnets by a bracket. The fiel ets are 
supported on a massive base, attached to the frame 
of the engine to ensure true alignment. 

In addition to the two horizontal engines which 
we have described, and to the two Willans and 
Robinson’s engines which we described on page 698 
ante, there are eight high-speed vertical sets, all 
supplying current for the Machinery Hall at the 
Exhibition. Of one of these, constructed by Messrs, 





Ruston, Proctor, and Co., we gave illustrations and 
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a description on page 713 ante. Messrs. Browett, 
Lindley, and Oo., Limited, Manchester, exhibit a 
two-crank engine, which, at 380 revolutions with 
120 lb. steam, develops 160 indicated horse-power ; 
and it is shown coupled direct to a 130-kilowatt 
four-pole dynamo of the standard type of the 
Edison and Swan United Electric Lighting Com- 
pany, Limited. The engine cylinders are 12} in. 
and 21 in. in diameter by 9 in. stroke, both valves 
being of the piston type actuated by the ordinary 
eccentric on the crankshaft. The engine, of course, is 
enclosed, and the lubrication is by means of a valve- 
less pump driven by an eccentric on the engine 
shaft. The armature of the generator is of the 
drum pattern, with cylindrical bar winding, the 
bars being sunk in slots, while the 4-pole magnets 
are of cast steel, the magnet coils being wound on 
metal bobbins. The bearings are self-lubricated, a 
gun-metal disc on the shaft drawing a supply from 
a chamber in the pedestal and throwing it against 
a bafile-plate, from which it es on to the shaft at 
each end of the bearing. The voltage is 260 and 
the output 500 amperes. 

Alongside of this engine is a set by Messrs. Ernest 
Scott and Mountain, of Newcastle, also of the en- 
closed type, the diameters being 11} in. and 21 in. 
by 10 in. stroke. Working at 360 revolutions with 
140 lb. steam, the engines develop 240 brake horse- 
power, the electric output being 150 watts, or 
273 amperes at 550 volts. In the arrangement of 
this engine distance pieces are introduced to sepa- 
rate the cylinder from the top of the cast-iron box 
forming the crank chamber, which admits of the 
glands being examined at any time—a system 
introduced by several firms, and highly bene- 
ficial. One valve on this engine serves for both 
cylinders with - one ‘eccentric; the steam and 
exhaust ports being cut in a separate liner of 
specially-grained close iron fitted into the lining 
casings. A steam separator is mounted on a 
bracket on the engine bed late, and is fitted with 
steam stop valve. A crankshaft governor is adopted 
with hand regulating gear for adjusting the speed 
of the engine while running, and the oil pump, 
which is of gun-metal, is in this case worked off 
the eccentric strap. The oil is prevented from 
travelling along the crankshaft either to the 
governor or to the dynamo by special oil-throwers, 
which direct the lubricant to a drip ring, from 
whence it is returned to the crank chamber. The 
dynamo is of the company’s 4-pole continuous- 
current type, with circular magnet rings in halves, 
the bobbins for each magnet being wound separately 
upon insulated formers. The armature is of the 
slotted drum type, with embedded conductors, the 
core being mounted upon a cast-iron sleeve fitted 
over the dynamo spindle and bolted to the half- 
— on the crankshaft. Carbon brushes are 
used, working in reacting holders. A tacheometer, 
with driving belt and pulley, is mounted on the 
engine for indicating speed. 

Messrs. Belliss and Morcom, Limited, of Bir- 
mingham, have long been associated with the in- 
closed type of engine, and their exhibit at Glasgow 
shows a new development in respect that the 
triple-expansion system has been adopted, and the 
arrangement of the cylinders is somewhat different 
from their usual practice. The machine at Glas- 
gow has cylinders placed side by side as in 
marine practice ; it is double-acting, and the cy- 
linders work on t cranks at an angle of 
120 deg. The engine runs at a speed of 380 
revolutions, and is designed to develop from 325 
to 350 brake horse-power, at a steam pressure of 
170 lb. non-condensing. The cylinders have all 
piston slide-valves, and are designed to be self- 
draining. Forced lubrication is applied, and it is 
not without interest to recall that the system was 
introduced by this firm eleven years ago, and they 
have continued to perfect the details. In the 
engine exhibited, the cil pump is without valves 
or packing, is worked from the high-pressure 
slide-valve eccentric, and discharges at a pres- 
sure of from 10 lb. to 20 lb. through a specially 
arranged system of oil channels. The oil escaping 
from the bearings also drains into the crank pit, to 
be used over again. Theengine exhibited is one of 
the smaller sizes of the company’s manufacture, but 
of the same type they have a large number at work 
ranging up to 2200 horse-power, two of them of 
1500 horse-power being in use at the Glasgow Cor- 
poration Lighting Station. The engine we have 
described is coupled to a 225-kilowatt lighting and 
traction generator, by Messrs. D. Bruce Peebles 
and Co., Edinburgh. It is of their multiple slot- 





wound type, having a ventilated armature, and 
designed to run sparklessly from no load to 25 per 
cent. over full load without altering the position of 
the brushes. 

Messrs. Mavor and Coulson, Limited, of Glasgow, 
in conjunction with Messrs. Alléy and MacLellan, 
also show a high-speed set, to give an output of 
680 amperes at 265 volts, and a speed of 400 revo- 
lutions per minute. The steam engine is of the 
makers’ ‘‘Sentinel” three-crank compound type. 
The cylinders, 10 in. and 18 in. diameter and 9 in. 
stroke, arranged tandem-wise on each crank, so 
that there are six cylinders to the set, with three 
eranks set at 120 deg. In this engine distance- 
pieces separate the casing from the low-pressure 
cylinder which is under the high-pressure cylinder. 
In mounting the dynamo the usual combination 
baseplate has been dispensed with, three cast-iron 
anchor-plates being substituted for carrying the 
magnet and the outer bearing of the dynamo, the 
aim being to give greater facility of access and 
freer circulation of air than is obtained with the 
enclosed box bedplate. Side by side with this set 
is a 125 brake horse-power engine by Messrs. W. 
Sisson and Co., of Gloucester, coupled to a dynamo 
having an output of 400 amperes at from 220 
volts. . 

In addition to the large horizontal engine of 
which we have already given details, Messrs. Robey 
and Co. exhibit two of their well-known high-speed 
vertical engines, one of them enclosed, and the 
other of the open type, and both running dynamos 
constructed by Messrs. Scottand Mountain, Limited, 
of Newcastle-on-Tyne, similar in general arrange- 
ment, although differing in capacity from the 
dynamo which they themselves show coupled up to 
their own steam engine. The Robey enclosed 
engine has cylinders 8} in. by 14} in. in diameter, 
with the short stroke of 6in., running at 550 re- 
volutions ; the engines indicate 100 horse-power, 
and the generator, which is shunt-wound, gives 
200 amperes at 250 volts. The base-plate carries 
both engine and generator, and the crank-chamber 
is of cast iron, with the usual manhole doors. The 
steam distribution is through a piston valve on the 
high-pressure cylinder and a slide valve on the 
low-pressure cylinder, and the governor is of the 
throttle type, the high-pressure cut-off being 
arranged for adjustment to suit the load. Lubri- 
cation is through an oil pump worked by an 
eccentric, and drawing from a well in the base- 
plate and discharging throughout the working parts 
at 15 lb. pressure. The open engine, by the same 
firm, works at a less speed—250 revolutions—for the 
same duty; but the cylinders are “ by 18} in. 
in diameter with an 1l-in. stroke. This engine is 
fitted with the company’s well-known Richardson 
automatic link expansion gear, similar to that 
mentioned in connection with the horizontal en- 
gine ; and here, also, the flywheel is of the disc 
pattern, to which the armature is bolted. 

This exhausts the steam electric generators used 
for the supply of electric power and lighting in the 
Machinery Hall ; but before passing to the machi- 
nery for producing electricity, which is exhibited 
idle on the various stands, it may be mentioned that 
Messrs. Weir, of Cathcart, supply two of their ver- 
tical feed pumps of 3500 gallons capacity, the 
Worthington Company two feed pumps of equal 
capacity, and Messrs. J. H. Carruthers and Co. 
two vertical compound boiler feed pumps of 6000 
gallons capacity. The Sturtevant Engineering 
Company, Limited, fitted the induced draught 
eoamay and Messrs. E. Green and Co., Limited, 

ave one of their economisers in use, having 192 
tubes. 
(To be continued.) 
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Notes on Instruments Best Suited for Engineering Field 


Work in India and the Colonies. By W. G. BLIGH, 

M. Inst. C.E. London: E. and F. N. Spon, Limited ; 

New York: Spon and Chamberlain. [7s. 6d.] 
Tue author of ‘‘ Notes on Instruments Best 
Suited,” &c., Mr. W. G. Bligh, M.I.C.E., spent 
the end of his Indian service in the newly-acquired 
Upper Burma, and he very naturally writes of his 
experiences there as Indian; whereas, without 
being g phical purists, average readers may not 
unnaturally desire further iculars. Those at 
least who have lately been indoctrinated with the 
great perfection with which India Proper has been 
mapped (as compared, e.g., with Natal) for military 





urposes, will read with no small surprise Mr. 
Bligh’s opening reference to ‘*‘the Colonies, America, 
and India . .. where vast unmapped areas are 
necessarily met with.” From sources outside his 
book we understand that our author served four 
years’ articles on English railways, then ten years 
in India Proper on irrigation, ten more still in 
India Proper on provincial works, then a year or so 
on railway surveys in Upper Burma, and since then 
has been engaged in developing the roads and irri- 
gation works of that interesting virgin province, 
He has thus had an extended experience at home, 
in India itself, and in the wilds, of his subject. He 
earned the Burma War medal, 1889-92; has been 
expressly commended in connection with the Shan 
Hills Survey; was thanked for his services on famine 
relief ; and having invented an improved and 
apparently very useful form of prismatic compass 
(which is to be had from Harling), he has gone 
very thoroughly into the subject of stadia, tacheo- 
meters, dials of sorts, and, in short, surveying 
instruments at large. It is obviously inevit- 
able that such a book must speak of instruments 
as the writer finds them; to wit, in the work- 
shops and catalogues of their makers, whose illus- 
trative blocks he has very frankly utilised along 
with quotations both from catalogues and from 
earlier writers. All that is, as we have said, 
obviously inevitable, and our object in so saying 
is to lay stress on the inevitability lest it should 
disconcert any reader who, on meeting references 
to ‘the well-known firm of . . . and Sons,” may 
hastily conclude that the book is a disguised trade 
catalogue. On the contrary, it is a careful review 
of the subject: by a writer who has had excellent 
opportunities, and has been officially praised for his 
use of them. While he doubtless. believes very 
thoroughly in his invention, he is far from over- 
estimating his personal gifts. Some of his ex- 
periences are detailed with a frankness that is 
quite unimpeachable. Speaking of reconnaissance 
by interpolation, where the traveller locates his 
positions by taking the bearings of mountain peaks, 
&c., he is quite amusingly modest. Being ‘‘ pitch- 
forked on to the Shan Railway Survey without any 
qualification for the work—(he)—attempted this 
feat of interpolation with disastrous results. The 
work would not plot anyhow, even with the help 
of a liberal amount of fudging . . . (it) requires a 
person gifted with a good eye to country and 
habituated to this class of work.” We ought to 
add that the book is not meant for professional 
surveyors or map makers, but merely for surveys 
of engineering projects. 
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The Mining Manual for 1901. By Water R. SKINNER. 
London: 26, Nicholas-lane, Lombard-street, E.C. 
[Price 21s.] 

Kelly’s Directory of the Engineers and Iron and Meta 
Tr ‘olliery Proprietors. Ninth edition 
London : Price 30s. ] 


and CC 
Kelly’s Directories, Limited. : 

Der Schornsteinbau. Von Gustav Lane. Drittes Heft. 
Hanover i Helwingsche Verlagsbuchhandlung. [Price 
9 marks. 

Bericht iiber die Verwaltung der Bremer Feuerwehr und 
der Sanitétswachen. Fur das Jabr von April 1, 1900, 
bis Miirz 31, 1901. Bremen: H. M. Hauschild. 

Economics of Road Construction. By Hatpert PowERs 
Giutetts. New York: The ‘Engineering News 
Publishing Company. : 

Die Wérmeausnutzung bei der Dampfmaschine. Von 
W. Lynn. Berlin: Julius Springer. [Price 1 mark. ] 

Ministere des Travaux Publics. Commission des Méthodes 
@Essai des Matériaux de Construction, Deuxieme 
Session. Tome I. Docwments Généraux. Tome = 
et III. Rapports Particuliers. Paris: Vve. © 
Dunod. [Price 40 francs. ] J 

Motor Cycles, and How to Manage Them. By A. ¢- 
Witsox. ‘Fourth edition, revised and enlarged. 
London: Iliffe, Sons, and Sturmy, Limited. 
2s. 6d. net. | B 

A Guide to Chamounix and the Range of Mont Blanc. 4 
Ep. Wuywrrr. London: John Murray. [Price 
net. | By Ep 

A Quide to Zermatt and the Matterhorn. y t] 
Waymper. London: John rar gk inet ne By 

Hints on Steam Engine Design a truc 
CHARLES one. London : Charles Griffin and Co 
Limited. [Price 1s. 6d. net. ] 
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VERTICAL TURRET BORING MACHINE AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. WARNER AND SWASEY, ENGINEERS, CLEVELAND, OHIO. 
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THE DEVELOPMENT OF SMOKELESS 

POWDER IN THE UNITED STATES. 

By F. A. Wittcox, B.Sc. 
(Concluded from page 727.) 

In the year 1896 the powders mentioned at the 
end of the Inspector of Powders’ report were tested 
t» observe their properties. The trial is divided 
into three portions : 

1. Ballistics. 2. Stability 3. Erosion. 

The powders were designated as follows : 

a. Maxim-Schiippenhaus composition—Contain- 
iug 10 per cent. nitroglycerine. 

6, Peyton composition—Nitroglycerine, nitro- 
¢.llulose, and ammonium picrate. 

c. Gun-cotton alone —About 13 per cent.nitrogen. 

d. 25 per cent. nitroglycerine, 75 per cent. nitro- 
cellulose, 11 per cent. nitrogen. 

e. W.A. XX—Nitroglycerine high percentage. 
Soluble nitrocellulose. 

These compositions were made up into powders 
Suitable for the .30-calibre rifle and the 3.2-in. field 
gun. 

_ Ballistics. —3.2-in. field gun ; metallic case ; pro- 
Jectile, 164 Ib. : 


Powder Charge.| Pressure. | Muzzle Velo- 

















city. Powder. 

Ricca pee 
02. Ib. per sq. ia. | foot-seconds. | 

17.75 28,000 1450 A. 

16.0 28,000 1450 B. 

20.0 | 28,000 | 1450 C. 

15.75 28,000 } 1450 | D. 

21.5 23,500 1450 E. 





In these tests six 5-shot groups were made with 
each kind of powder, and the initial velocity deter- 











tions of the powders that had been subjected to 
treatment of various kinds — moisture, cold, 
heat, &. 

The means for each of the different compositions 
of the mean variations of velocity for each group 
were as follows : 


38 wee ... 2.16 foot-seconds. 
B. tad ar o. ~=38:83 bi 
C. ae a «See a 
|) aes ee © 


Stability.—In this term are included both chemi- 
cal and mechanical stability. The chemical stability 
is determined by the purity of the products, and 
care in manufacture and requirements in this respect 
can be easily satisfied, and the mechanical stability 
is as satisfactory as the chemical stability. The 
colloidal character of the powders, and the insolu- 
bility of their principal ingredients in water, are 
very favourable qualities, and, within ordinary 
limits, alternate changes of temperature and mois- 
ture did not appear to seriously affect them. 

Erosion.—This question was discussed from a 
theoretical point of view in the previous report. 
The conclusions arrived at were that the higher 
temperature developed the more erosion, and re- 
sults indicating the correctness of this conclusion 
were given. : 

The following Table shows for these experimental 
powders the theoretical temperatures of explosion 
as calculated from the approximate compositions, 
the actual rise of the temperature of the barrel of 
the .30-calibre rifle due to firing 25 shots ; the values 
given by the mean of 8 determinations at rates of 
firing ranging from 1 per minute to as fast as pos- 
sible ; and the relative order in erosive effect, as 
determined by examination of the barrels cut open 











2830 deg. C.|3000 deg. C.|2680 deg. € | otO dep. ¢ o- 
14, Fj 17 , F) 9 ., Fil OF . Fi} 187 dexz. F. 
% 1 5 

| 











The erosions produced by No. 1 were quite slight, 
those by No. 5 very great. They were mainly con- 
fined to a space within 2 in. of the seat of the 
bullet, and had caused no loss of velocity except in 
the case of composition E, in which the velecity 
had fallen off about 150 foot-seconds. 

The compositions arrange themselves in the same 
order in heating and erosive effects ; and, not only 
that, the intervals are much thesame. The interval 
between 1 and 2 in erosive effect is the least, and 
the successive intervals increase in rapid ratio up 
to that between 4 and 5, which is very great. 

It will be noticed that the temperature and ero- 
sive effects of C and D are about the same, C being 
@ pure gun-cotton powder, and D a mixture of 25 
per cent, nitroglycerine and 75 per cent. low-grade 
cotton. 

Therefore we can conclude that the erosive eff: ct 
can be approximately predicted from a determina- 
tion of the heating effect, which can be determined 
from a knowledge of the composition ; and, again, 
that the great heat developed by nitroglycerine can 
be modified by the addition of other suitable 
ingredients, so as to reduce the heat and erosion to 
any desired limit. 

These experiments constitute practically the 
whole development made in smokeless powders 
during the year. Itis stated that smokeless powder 
of American manufacture was exclusively used for 
.30-calibre ammunition for the service, the powder 
principally used being the Peyton variety, which 





aftar 5000 rounds : 





mined. The various groups were fired with por- 





was found to have excellent properties, both ballis- 
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tically and chemically, its ballistics not being 
affected by exposure or storage. 
Table VIII. indicates the position of develop- 
ment of powder for guns of all calibres at this time. 
The results of the experiments carried out in 
1896 indicated that nitroglycerine, as an ingredient 
of smokeless powders, when its proportion was kept 
within certain limits, had an effect beneficial rather 
than otherwise. 
TasLe VIII. 


| 
| 
| 
} 





per 


Remarks. 


uare Inch. 


Piece and Projectile. | 


| Muzzle Ve k 
city. 


| 
| 


Pressure 
Sq 


: g {t.-scs 
| $7.0 (35,000) 2000 Peyton. 
| 41.7 (34,000) 2000 |W.A. 


80-calibre service rifle 
and ammunition 

6-pounder R.F. gun, 45- 
calibre, 54 cubic inch) 
chamber oz. 19.4 33,600 2400 


- Maxim-Schti pphaus. 
8.2-in. aes aes, service,| 20.75 |28,500) 1685 
13 | | | 


Du Pont, plain gun- 
4% 1b. “ | cotton. 

3.6-in. field gun, service | 25.0 (28,500, 1540 | Same powder as 

| 9.0 |14,800| 66 


16.0 |28,000 
24.5. |23,500 
17.75 |28,000 


ng. 
3.6 in. field mortar, Du Pont, lain gun- 
service. 20 lb. cotton. 
Peyton. 
W.A. 


Maxim plain guno- 
cotton. 


1450 
1450 
1450 
$.2-in. field gun, 
metallic cage, 164 lb. 1450 


| 19.0 [25,000 
1450 


20.0 |28,000 
15.75 28,000 


Maxim-Schiipphaus. 
Du Pont, plaia gun- 
cotton. 

Du Pont, low-grade 
gun-cotton, 25 per 
cent. nitroglycerine 
| (Same powder as 

preceding. 
Maxim - Schiipp- 
haus 
Same powder as pre- 
ceding. 
Ditto. 
Du Pont plain gun- 
cotton 


Ib. | 

5.6 |21,800 

5.0 |21,000 
| 


5-in. siege gun, ~ 


vice, 45 Ib. 


7-in. siege howitzer, ser-; 4.75 15,000) 
vice, 105 1b. 
Ditto, 125 Ib. “~ --| 5.0 | 17,600) 
7-ia, siege mortar, ser) 3.12 |15,020 
vice, 125 Ib. 
8-in. B.-L. rifle service | 78 
300 Ib. 


128 


220 


2 Maxim-Schiipphaus. 
Ditto. 
Ditto. 


34,200 2 
34,500 
136,000) 
26,300 


29,760 
5,000 


10-in. B. L. rifle, service, 
575 Ib. 

12 in. B.-L. rifle, service 
1000 Ib, 

38 


-| 47 
-| ILS 


Same powder as in 
8-in. rifle above. 
Ditto. 

Maxim - Schtipphaus 
tor reduced charges. 


12-in. B-L. mortar, cast-| 
iron service, 800 Ib. 

Steel service 

1000 Ib. 


To examine more closely into this question, a 
further series of experiments was decided upon 
during 1897. These experiments were to be made 
on powders composed of nitroglycerine and nitro- 
cellulose, designated as the ‘* N.N.” type. 

Their compositions were as follow : 


N.N. 13-10 Nitrocellulose, yielding 13 per 
cent. of nitrogen, the powder 
containing 10 per cent. of nitro- 
glycerine. 

12-25 Nitrocellulose, yielding 12 per 
cent. nitrogen, the powder con- 
taining 25 per cent. of nitro- 
glycerine. 

Nitrocellulose, yielding 11 per 
cent. of nitrogen, the powder 
containing 40 per cent. of nitro- 
glycerine. 


N.N. 


N.N. 11-40 


It was also decided that these powders should be 
granulated in the multi-perforated form of grain as 
far as possible. This was found practicable with 
the more brittle compositions, but very difficult 
with compositions of an indiarubber consistency. 
This form of grain had, by some years of experi- 
ments at the Dupont Works, proved to be far the 
most satisfactory ballistically. 

The compositions of the experimental powders 
were so arranged as to keep the temperature of the 
gases within reasonable limits as regards erosive 
effects. As a result of these experiments, the De- 
partment determined ona suitable composition for 
service requirements for cannon powders. 

It was designated as N.N., 12-25, containing 25 
per cent. of nitroglycerine and 75 per cent. of nitro- 
cellulose, yielding 12 per cent. of nitrogen. This 
composition admitted of being readily manufac- 
tured into grains of the desired forms, ed 
excellent ballistic qualities, with allowable heating 
effects, and contained only a medium portion of 
nitroglycerine that could be firmly held without 
danger of exudation. 

The form of granulation was not fixed by the 
Department beyond the requirements that it had 
to be suited to the conditions in which the powder 
had to be used. We find that the Dupont Company 
had adjusted the size of the grain for all the new 





armament in the Service, and was prepared to 
turn out the powder on demand. 

At the end of 1897 we read that the only smoke- 
less powder adopted by the United States Army 
was the Peyton type for the .50 United States 
Army rifle ; and at the end of 1898 we find that 
the Department had, as a result of six years of 
experiments, adopted a composition of 25 per cent. 
of nitroglycerine, and 75 per cent. of soluble gun- 


_| cotton of 12 per cent. nitrogen. 


Table IX., given in the report of the Inspector 
of Powder in 1898, shows the general ballistic 
data of smokeless powder with the United States 
Army Service cannon at that date. 


TaBLe 1X.—General Ballistic Data of Smokeless Powder 
with Service Cannon, 1898. 





Pro- Pres- | muzzle 


jectile sure. (Velocity Remarks. 


Ib. | Ib. - foot-sec. 
sq. in 


32,000 | 1685 } 
32,000 | 1540 
16,000 | 700 


Charge. 


3.2-in. field gun. 

model 1885 & 1890 
3.6-in. field gun .. 
3.6-in, field mortar 


13.5 
20 
20 


Same powder. 
-30 - calibre 


1.15 
1.4 
-38 


jmagazinerifle 
|powder. 


1685 
1830 } /Same powder. 
1100 





3.2-in. field gun, 
model 1897 a 

5in. siege gun . 

7 in. siege howitzer 


13.5 
45 
105 
8-in. rifle .. 300 
10-in. rifle .. 575 
° Eee 1000 
12-in. steel mortar! 800 33,000 
12-in. cast-iron ,, | 800 26,000 


32,000 
32,000 | 
| 20,000 | 
35,000 | 
35,000 
35,000 | 


2250 
2250 
2250 
1325 


io} \Same powder. 





The results obtained by testing smokeless powder 
in large-bore cannon during the year 1899 were so 
extraordinary that one would be tempted to believe 
that all the years of experiments had failed to give 
any reliable information on the subject. 

In November, 1898, powder of the standard 
composition, when fired in the 8-in. breech-loading 
rifle, gave the following results : 

Weight of Initial Velo- | 

Powder. city. 


Pressure per 
Square Inch. 


Ib. 


No. of 
Round. 








foot-seconds. per sq. in. 


1976 
2197 
8 2434 
9 33 2150 


10 2434 


wens as eee 


The extraordinary pressure in the 8th round led 
to a repetition of the trial, with the results given in 
the 9th and 10th rounds. 

The appearance of the coppers in the gauge indi- 
cated a much higher pressure even than that of the 
81,200 Ib. 

The breech-block was jammed, the chase and 
breech-hooks were separated to a _ noticeable 
amount, all the parts of the breech mechanism 
were more or less injured or deformed, and there 
was every evidence of a detonation of a part of the 
whole of the charge. The only explanation of this 
abnormal pressure offered is that the size of the 
grain was reduced too far, thus developing in the 
first instant of time too rapid combustion. 

Also, during March, 1899, a 10-in. breech-loading 
rifle was burst while firing a charge of powder of 
the N.N, 13-10 type, containing 10 per cent. of 
nitroglycerine, and 90 per cent. of nitrocellulose of 
13 per cent. nitrogen. 

The pressures are given below : 


Weight of 
Powder. 


Ib. 
3 135 
4 141 


Pressure per 


Number of 
Square Inch 


Round. 


* Gun burst. 

A charge of 146 lb. of this powder had previ- 
ously given a velocity of 2486 foot-seconds, and a 
pressure of 46,000 lb. per square inch only. The 
powder, on examination after the accident, proved 
to have deteriorated, having become more brittle in 
structure and less stable. 

This explanation must be regarded as quite 
satisfactory, and probably the cause of the abnor- 
mal results in the case of the 8-in. gun may be dis- 
covered in the remarks of the Chief of Ordnance : 
‘* Tt is possible, also, that our powder-makers have 


not as yet had sufficient experience in the manufac- 


ture of smokeless ,owder to obtain a necessary 


degree of uniformity and stability in their products, 
It may be found necessary to adopt the improved 
machinery, and more careful and systematic methods 
of manufacture abroad, and the attention of our 
|manufacturers has been invited to this subject. 
| They have been authorised, however, to proceed 
| tentatively with the manufacture of powder, and 
if satisfactory results are obtained, to proceed with 
the deliveries required under their contracts. It is 
expected that no further serious abnormal results 
will be experienced.” 

This single trial in the 8-in. gun by no means 
condemns the composition adopted, and by no means 
left the department without smokeless powder. 
The large number of trials carried out at Sandy 
Hock in arms of all calibres clearly show that the 
department was in a position to obtain powder com- 
|posed of nitroglycerine and nitrocellulose giving 
excellent results in arms of all calibres. 

Smokeless powder, being a substance from small 
| quantities of which enormous energies are de- 
| veloped, is very susceptible to changes occurring in 
|manufacture. A damp charge of gun-cotton used 

in the manufacture of a small batch of powder, 
| would easily account for the accident in the 8-in, 
gun, as such a powder would undoubtedly be very 
brittle, and the abnormal results given in that gun 
are quite characteristic of smokeless powder of a 
brittle nature. To the powder manufacturer such 
abnormal results from an early batch of a new com- 
position would not appear to be extraordinary. 
Therefore, the composition arrived at by the United 
States Army must not be condemned because of 
one accident. 

We have seen that the investigations of the 
United States Army have led to the adoption of a 
nitroglycerine-nitrocellulose powder in which the 
percentage of the nitroglycerine and the nitrogen 
content of the nitrocellulose are so arranged that 
satisfactory ballistics are obtained unaccompanied 
by serious erosion. The investigations of the United 
| States Navy have, on the other hand, led them to 
adopt a pyrocellulose powder pure and simple, the 
pyrocellulose containing about 12.75 per cent. of 
nitrogen, and being almost entirely soluble in a 
/mixture of 2 parts ether to 1 part alcohol. This 
| powder is not merely an experimental powder, but 
is manufactured by the Navy Department on 
large scale, the details of manufacture being kept 
secret, and it has been proved to have excellent 
| ballistic and keeping qualities. 
| On considering the trials carried out from 1893 
| to 1900 by the United States Army one is bound 
to admit that the American nation has made very 
great and real progress in the manufacture of smoke- 
less powder. In Great Britain we are at the present 
time contemplating an alteration in the composition 
of cordite with a view to the reduction of the high 
temperature of combustion and consequent erosion ; 
the Americans have already studied this question 
and are aware of the ballistic difficulties encountered 
by the reduction of the percentage of nitroglyce- 
rine, and beyond this they are acquainted with the 
difficulties‘in manufacture also entailed by the re- 
duction of nitroglycerine, and have overcome these 
difficulties, and been able to manufacture powders 
on ‘a ‘large scale composed of nitroglycerine and 
nitrocellulose, in which the percentage of nitro- 
glycerine varied from 0 to 70 per cent. and the 
nitrogen in the nitrocellulose from 13 to 11 per 
cent. 

Besides this they have developed from the Peyton 
composition a mixture of nitroglycerine, nitro- 
cellulose, and ammonium picrate, an excellent 
powder which gives thoroughly regular results, not 
only in small arms, but also in guns of large 
_calibres, and has excellent keeping qualities. 
| Therefore, whether in the future further ex- 
|perience of smokeless powder will result in the 
| final adoption of the nitroglycerine-nitrocellulose 
| type or the non-nitroglycerine-nitrocellulose type, 
‘the Americans are in a position at the present 
moment to quickly avail themselves of any change 
| which may take place. 
| To manufacture a smokeless powder on a large 
bata is a very different matter to making 6 











batches in a laboratory, the nature of the solvent, 
‘the nitrogen in the nitrocellulose, the solubility of 
the nitrocellulose, the temperature and hygro- 
| metric state of the atmosphere, the pressure exe 

in the rolls or presses, all have an effect on the fina 
‘result. With most of these difficulties the Ameri- 
‘can powder makers are acquainted, from having 
manufactured so many different types of powder on 


a large scale. The fact that the United States 








JuNE 14, 1901.] 


ENGINEERING. 


759 











Navy advocates the nitrocellulose type of powder, 
and this type is also adopted by Russia, France, 
and Germany, and that the United States Army 
advocate the nitroglycerine-nitrocellulose type, and 
that cordite is about to be altered in England, all 
show in what a state of uncertainty is our know- 
ledge of smokeless powder. 

Lieutenant Dawson, in his able lecture on modern 
artillery, emphatically declares in favour of the 
nitrocellulose type, as these powders alone enable 
the artillerist to increase the velocity and energy of 
the projectile without destroying the gun by erosion. 
But it must be borne in mind that smokeless 
powders of the nitrocellulose type are by no means 
perfect, and in the manufacture, and as an ingre- 
dient, of smokeless powder, nitroglycerine is very 
valuable. The advantages of nitroglycerine may be 
stated as follows : 

1. It gives to the powder a tough india-rubber 
consistency. 

2. It facilitates manufacturing operations. 

3. It has a beneficial effect in eliminating vola- 
tile solvent. 

The india-rubber consistency must be regarded 
as a very valuable property in a smokeless powder, 
and it very largely accounts for the excellent 
ballistic properties of Cordite and the original 
Leonard powder. 

Powders containing large quantities of nitro- 
glycerine, properly manufactured, usually . give 
most regular ballistics, and nothing abnormal in 
their behaviour has been observed, and this must 
be largely due to the tough nature of the substance, 
which prevents the shattering of the grain by the 
shock of the primer, or by the pressure produced 
by the inflammation of the charge, and consequently 
such powders always burn according to parallel 
surfaces. This consistency also enables the mass 
to be pressed through dies at a fairly low pressure ; 
a reduction of the percentage of nitroglycerine 
immediately entails an increase of pressure in the 
presses, and produces a more brittle substance. 
If this tough nature in a smokeless powder could 
not be produced otherwise than by the use of large 
proportions of nitroglycerine, it is highly probable 
that these high proportions would have to be em- 
ployed, and the erosion of the gun tolerated. But 
fortunately there are other means, and these are 
adopted in the manufacture of nitrocellulose 
powder. These powders are all made of the soluble 
or pyrocellulose variety of nitrocellulose, the per- 
centage of nitrogen varying from 12 in the case of 
Troisdorf powder to 12.75 in the case of the United 
States Navy powder. The nitrocellulose is com- 
pletely soluble in ether-alcohol, and in manufac- 
ture is gelatinised by this solvent and by suit- 
able machinery moulded into the forms required. 
This variety of nitrocellulose is also soluble in 
acetone ; but were this solvent used, on evaporation 
of the solvent the resulting powder would be of 
a brittle nature, whereas when ether-alcohol is 
employed, the resulting product is of a tough 
nature. But these nitrocellulose powders have 
the objectionable property of clinging to the 
volatile solvent ; the majority of such powders in 
the form used for large-bore guns contain residual 
solvent to the extent of 3 to 4 per cent.; and 
although heating in a drying house for a week or 
more would not cause an appreciable loss of this 
solvent, yet, on storage, even at ordinary tempera- 
tures, a gradual leakage occurs ; and as this solvent 
acts as a strong retarding ingredient, this leakage 
1s accompanied by increase in ballistics. 

We had an example of this in the case of B.N. 
powder at the beginning of this article, where a 
loss of solvent produced a considerable rise in 
pressure, and the writer has experienced a case in 
which a loss of 1.5 per cent. of solvent from a 
nitrocellulose powder produced an increase of 
pressure of 25 per cent. using the same charge. 

_ Nitroglycerine has a very valuable effect as an 
ingredient of smokeless powder, in that the solvent 
in a powder in which it is an ingredient can be 
entirely eliminated by roasting in a drying house, 
whether this be due to the slight volatility of the 
nitroglycerine or to its property of keeping the 
surface and interior of the powder in a soft state, 
and thus preventing the formation of a hard crust 
on the surface of the grain. 

- nless some means can be found for entirely 
- minating the solvent from nitrocellulose powders 
— must always be the very serious objection to 
; em that their ballistics will be apt to increase on 
mne-continued storage, and since the use of nitro- 
S'ycerine as an ingredient has so many advantages 


it appears highly probable that the smokeless 
powder of the future will be composed of nitro- 
glycerine in a small proportion, and nitrocellulose 
of 12.75 per cent. nitrogen .completely.soluble in 
ether-alcohol and gelatinised by this solvent. Such 
a powder could be produced free from solvent and 
of a tough nature, and it would give the requisite 
ballistics without serious erosion. 

In conclusion, attention must be drawn to the 
methods by which the United States Government 
have developed smokeless powder. 

They began on the principle of fostering private 
enterprise, and have acted on that principle all 
through. The result has been that a large number 
of well-trained engineers and chemists have given 
their full attention to the subject, and this immense 
force has been backed up by the assistance the 
Government have lent to these investigators by 
establishing within easy distance of the works the 
means of testing their products and by giving them 
the advice of artillery officers. 

Nothing can be more striking, after experience 
of English officials, than the enthusiastic manner 
with which the officials of both the United States 
Army and Navy receive powder manufacturers. 
They are not only willing to test any new powder, 
but also gladly give to the manufacturers all 
the information on the subject at their dis- 
posal, and encourage them in every way to per- 
severe with their inventions. Their policy has been 
thoroughly broad-minded ; advantage has beentaken 
of the efforts of all inventors. We have an 
example of this in the case of powder for blank 
ammunition for small arms. Instead of chopping 
up the grain of the military powder so as to make 
it quick enough to ignite under the reduced pres- 
sure in a blank cartridge, and produce a report, 
and leave one-half of the charge unconsumed in 
the barrel, they have adopted a special powder 
made by the E.C. Powder Company, which enables 
them to use a much smaller charge, which is en- 
tirely consumed. In other words, they adopted 
the more scientific powder. 

The policy pursued in England is so well known 
that it is unnecessary to point out the contrast, 
but we can hardly expect to make very rapid 
advance in this industry when we remember that 
manufacturers of powders other than cordite have 
been entirely ignored, and the manufacturers 
of nitrocellulose powders, when their right 
to manufacture was challenged by the foreign 
owners of a patent, found arrayed against them 
as expert witnesses the chemists of the English 
Government. In many ways the British nation 
has experienced the evils of this exclusive policy, 
and, assuming that we continue on our lines and 
the Americans on theirs, it seems highly probable 
that in the future we shall have to add to the list 
of technical industries in which we have been com- 
pletely distanced by the American nation, that of 
smokeless powder. ’ 





THE WORK OF THE REICHSANSTALT 
IN THE YEAR 1900." 

Durine the year 1900 the permanent:staff. of the 
Reichsanstalt comprised 35 scientific-officials, 41 
technical officials, and 20 clerks and subordinates, 
altogether 96 persons. Professors Pringsheim and. 
Rubens have taken part in the work, as in pre- 
vious years, remaining attached to the Reichs- 
anstalt in the capacity of ‘‘ scientific guests.” The 
Reichsanstalt was officially represented at several 
of the scientific congresses of last year, and exhibited 
some instruments at Paris. A third volume of the 
Wissenschaftliche Abhandlungen der. Reichsanstalt 
has been published by Mr. Julius Springer, of 
Berlin, and an official abstract of the report pre- 
sented by the President of the Institution, Pro- 
fessor Kohlrausch, to the curatorium, has appeared 
in the April and May numbers of the Zeitschrift fiir 
Instrumentenkunde. There is, besides this, a long 
list of official and private papers by members of the 
Reichsanstalt staff, ublished in scientific and tech- 
nical journals. It been our practice for some 

ears to place a short article on the work of the 
ichsanstalt before our readers, and we are glad 
that we may now hope soon to comment on the 
work of our own National Physical Laboratory. 
We commence with the First Physical (or Scientific) 
Division of the Reichsanstalt, adding the names of 
the respective workers in parentheses. 
The experiments on the density of aqueous vapour 





between 100 deg. and 200 deg. Cent. (Thiesen, 
Scheel) have been continued with a glass vessel, as 





the vapour did not appear to behave normally in a 
steel cylinder about 100 deg. Cent. An influence 
of the cylinder walls seemed possible, and spots of 
rust were indeed found on the steel when the appa- 
ratus was dismounted, It was observed in the 
glass vessel that, when the pressure was slowly 
raised to 760 millimetres of mercury, the p v very 
gradually decreased in a regular fashion by 0.000025 
of its value for each millimetre of preesure increase. 
If this decrease in the p v had continued right up to 
full saturation of the vapour at 760 millimetres, the 
density of saturated steam at atmospheric pressure 
would have resulted to be by 2 per cent. higher 
than Boyle’s law would demand. Before the 
atmospheric pressure is reached, however, the 
curve begins to fall off irregularly. Very accurate 
determinations hardly appear to be possible with 
the general arrangement of. the apparatus, because 
the changes in volume proceed at an exceedingly 
slow rate, and that is not to be avoided. Certain 
water particles will thermally be isolated, the latent 
heat of steam is high, and the temperature differences 
between the source of heat and the water and water 
vapour respectively become exceedingly small. An 
attempt to eliminate any influence of the glass walls 
was not very successful ; strips of glass were intro- 
duced with the object of increasing the glass sur- 
face, but the volume calculations lost in reliability. 
The density of water vapour at the ordinary atmo- 
spheric temperature and the temperature of our 
rooms does not directly interest the engineer. But 
it is physically and meteorologically of considerable 
importance, and is being investigated by means of 
an ge consisting of three glass bulbs, ar- 
ranged in series and fed with the respective gas or 
vapour from the one end, and evacuated from the 
other. In other experiments iron vessels with 
cemented-in glass covers have been used; it is very 
difficult, however, to make such apparatus perfectly 
gas-tight for experiments extending over many 
weeks. 

The high temperature determination (Holborn, 
Day) by means of gas (nitrogen) thermometers and 
thermo-couples (generally platinum and platinum- 
rhodium) are going on. The thermo-couples are 
attacked by reducing gases in the presence of 
silicium, and the platinum suffers in such cases 
more than the alloy. Heating up to white incan- 
descence often will suffice to restore the couple to 
its original value. In checking the indications of 
the normal thermometer, the melting points of 
some metals render very useful service ; and these 
melting points have, therefore, been redetermined 
by various methods with great care. The values 
obtained are : 


Deg. Cent. 

Cadmium, melting point ar 322 
Zinc... Se dud bei ot ts 419 
Antimony ... se ioe =F dea 630 
Aluminium (not well defined)... ... 657 
Silver in air ve) az see ave 965 

96: Osco ies sek ae 962 
Copperinair .... ihe ia ‘a 

= pure bes wad = ea 1084 


For temperatures above 1150 deg. Cent., the 
graduation of the thermo-couples rests on extra- 

itions of a quadratic formula which is derived 
rom observations, conducted between the limits 


‘of 250 and 1150 deg. Cent. Thermo-couples, con- 


sisting of platinum as one metal and of iridium, 
rhodium, or platinum-ruthenium as the other, 
have been compared with the platinum and plati- 
num-rhodium couple up to 1500 deg. Cent. The 
agreement is very satisfactory, within5deg. 
The expansions of a number of metals which 
enter into the thermometer construction, at high 
temperatures, up to 1000 deg. Cent. mostly, have 
been determined by Holborn, Day, and Ditten- 
berger. The expansion, A, could in all cases be 
expressed by a quadratic formula. The following 
Table gives the 10°  : 


Platinum .... eis 190 8868 ¢ + 1.32472 
Palladium ... oe ... 11670¢ + 2.1870 

Platinum - iridium (80 P ¢, 
20Ir) Sh we eee~=—s 198 E + 1.418 2? 
Silver ... sa P2 ... 18270t + 4.793 #2 
Nickel... aa eS .. 18460¢ + 3.315 
Crustantan ... tse ... 14810¢ + 4.024 2 
+ 5.254 12 


I “aia Se .. 11705¢ 
tee! : 9173 t + 8.336 i? 


The analogous experiments with Berlin porcelain 
and the Jena glass 59!" are not complete; buta — 
quadratic formula does not express the relation be- 
tween temperature and dilatation in these cases. 

For low temperature research, thermometers 
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1300 H.-P. TRIPHASE CURRENT AND ALTERNATING CURRENT GENERATOR. 
CONSTRUCTED BY THE OERLIKON COMPANY, OERLIKON, SWITZERLAND. 


(For Description, see Page 766.) 






























































Fic. 2. 


filled with petroleum ether, which boils at 15 deg. | ance of Eg eee cannot, for low temperatures, be 


Cent., are very convenient. The standards used | expressed by the quadratic formula which holds 
in their calibration are platinum resistances, com-| for moderate and high temperatures. Dewar has 
pared with hydrogen thermometers. Unfortunately,|come to the same conclusion in working with 
it has once more been confirmed that the relation liquid hydrogen. Our advances in low temperature 
between the temperature and the electric resist-| research, which it is unnecessary to point out are 











Fic. 3. 


of fundamental importance, are severely impeded 
| by this difficulty, for which, after all, we could nut 
| but be prepared. The purer the platinum ae w “ 
‘experiment with, the higher would the absolu 
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zero of temperature be, so far as can be judged at 
present. 

We reserve our remarks on the thermal and 
electrical conductivity of metals (Jaeger, Diessel- 
horst), and on the passage of heat through plates 
of iron (Holborn, Dittenberger), two important 
subjects with which we intend to deal on an early 
occasion, 

_ The controversy regarding the constancy and re- 
liability of the standard cadmium-amalgam cells 
might have been mentioned in our article on the 

National Physical Laboratory.”* The Weston 
standard cells deservedly enjoy a high reputation, 
toestablish which, so far as the Continent is con- 
cerned, at any rate, the very painstaking tests of 
the Reichsanstalt have contributed not a little. But, 
last year, E. Cohen assailed the cadmium cells— 
both those of the Weston Company, which employs 
diluted solution of cadmium sulphate, and of the 

ichsanstalt type, which prefers a concentrated 
Solution—as quite unreliable below temperatures 
of 23 deg. Cent., 73.4 deg. Fahr., and, therefore, 
48 unsuitable for testing at ordinary temperatures. 
hen afterwards retracted some of his objections, 

ut had meanwhile been supported by Barnes. The 
consequences might have been serious for the many 


* See Encrnzerine, vol, Ixxi., page 707. 





* 


firms which are interested in the cadmium cells, 
if a body of so exceptional a character as the 
Reichsanstalt had not renewed its investigations, 
and entirely disproved the doubts thrown upon the 
fitness of the cadmium cell. Jaeger and Lindeck 
demonstrated once more that these cells are quite 
reliable, provided that the amalgams contain less 
than 14.3 per cent. of cadmium. As the Reich- 
sanstalt had already pointed out in 1896, though 
full particulars of these experiments are only now 
published—the warning was sufficient—cells with 
this latter amalgam, which both Cohen and Barnes 
had applied, behave irregularly about the tempera- 
ture of the freezing point, but may be used at 
10 deg. Cent. and higher temperatures. To avoid 
all danger, however, the Reichsanstalt applies an 
amalgam with 12 or 13 per cent. of cadmium ; the 
Weston Company uses a 12.7 per cent. amalgam. 
The cells have again been tested between the 
temperature limits — 16 and + 40 deg. Cent., and 
the publication of the results has quickly restored 
the confidence in the cadmium cells. 

We will here anticipate a few notes from the 
second technical division of the Reichsanshalt. 
During the course of the year 1900, 113 standard 
| Clark cells, and 48 Weston cells, were submitted for 
| examination ; and further, 33 dry cells and 9 accu- 
| mulators. The number of Clark cells was the same 
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as that of the preceding year; that of the Weston 
cells had doubled. The constancy was in all cases 
highly satisfactory. With the beginning of this 
year, 1901, the value for the electromotive force is, 
in accordance with the researches of Jaeger and 
Kohle, fixed for the Clark cell at 1.4328 volt at 
15 deg. Cent., and for the Weston cell at 1.0186 
volt at 2U deg. Cent.;5 ne fourth decimals are not 
quite certain. A fewcells were rejected on account 
of too high internal resistance. The Reichsanstalt 
is itself preparing 50 more Weston standard cells for 
its many laboratories. The recent tests. by Jaeger 
and Lindeck were made with 80 celis, eight of 
which contained the suspected amalgam of 14.3 per 
cent.; only two of these indicated an incorrect 
electromotive force, too high by 0.1 per cent., at 
0 deg. Cent.; but even these were normal again, as 
mentioned, at 10 deg. Cent. 

The capacity determination of a condenser con- 
structed by Professor Réntgen gave in 28 experi- 
ments 0.0146990 microfarad with a mean variation 
of only 0.00009 of the total value. The condenser 
consists of 59 aluminium plates of 18 square centi- 
metres surface, 2 millimetres in thickness, fixed 
1 millimetre apart, with one movable and one fixed 
plate system. The determination was made by the 
Maxwell-J. J. Thomson method. The condenser 
is placed on the one arm of a bridge and alter- 
nately charged and discharged, the resistance being 
varied until the constant galvanometer current 
is compensated by the mean charging current. 
The current is interrupted by the torsional oscil- 
lations of a knitting-needle, to whose middle a 
cross-bar of aluminium is fixed. By varying the 
length of the aluminium arms and the load resting 
on the bar, the vibrations of the needle could be 
varied between the limits of 16 and 118 periods per 
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second. Esch arm carries a platinum pin; one of 
these pins dips always into its mercury cup, the 
other once during each vibration. These cups are 
connected with the poles of the battery. Beyond 
these cups, each arm further bears an ebonite block 
in which two wires are fixed, also dipping in mer- 
cury cups, one pair always, the other at intervals. 
The oscillations of the knitting-needle were counted 
with the aid of a phonic wheel and a Hipp chrono- 
grapb, which permitted of determining the oscilla- 
tions to within a few hundred-thousandths. 

The continued determinations of the electrolytic 
conductivities of alkali salts(Kohlrausch, Griineisen) 
concern nitrates, chlorides, and iodates ; the normal 
lithium iodate solution conducts only a third as well 
as potassium chloride. 

The absolutely black body “oR by the 
Royal Porcelain Works, of Berlin, has fully 
answered the expectations anticipated. It is a 
tube of porcelain, surrounded by a platinum 
shell and coated inside with a black mixture 
of the oxides of iron, nickel, and cobalt. The re- 
searches on the relations between heat and light 
conducted by Lummer, Kurlbaum, and Prings- 
heim, are reported upon at some length. Theo- 
retically, the subject is of the highest importance. 
We may hope to obtain a new temperature scale 
based upon radiations and independent of assump- 
tions such as that of a perfect gas, which we have 
to make for air thermometers. It is hence in- 
tended to construct a black body of a substance 
which will bear still higher temperatures, namely, 
arc lamp carbon of tubular shape, to be heated in a 
nitrogen atmosphere. If, so far, the Stefan-Boltz- 
mann law, according to which the radiation in- 
creases with the fourth power of the temperature, 
had experimentally been confirmed within a few 
per cent.; or, in other words, if experiments so far 
yielded an index 3.96 instead of 4, the discrepancy 
has now almost entirely disappeared. The ex- 
ploration of the energy distribution in the spectrum 
of a black body demonstrates that for the long 
waves, up to 184, the formula of Planck agrees 
best with observations ; whilst for the visible spec- 
trum the difference between the formul:e of Wien, 
who had been regarded as one of the chief authori- 
ties, and of Planck, become almost insignificant. 
There are also the formule of Lummer-Jahnke, 
Rayleigh, and others; but the subject cannot 
be dealt with in a short abstract. For some of the 
temperature determinations in photometric tests, it 
is a fortunate circumstance that the light intensity 
increases at a far more rapid rate than the tempe- 
rature ; thus the brightness of the black body is 
doubled, when the temperature is raised from 
1800 deg. to 1875 deg. absolute. It is further 
fortunate for bolometer work that there seems to 
be hardly any difference between the temperature 
of the surface and of the interior of such a radiating 
body. A bolometer was blackened with platinum 
black on both surfaces, but only one surface was 
exposed to radiations, and the temperatures of both 
surfaces were derived from the rays they emitted ; 
the difference could be neglected. It should be 
mentioned that in some of these researches—for in- 
stance, those on the energy distribution—the tempe- 
rature ranged between — 180 deg. Cent. and + 1500 
deg. Cent. This work is by no means devoid of 
technical interest. It concerns the economy of 
heating and illuminating, and this part of the 
investigation is now being taken in hand. 

We turn to the second technical division of the 
Reichsanstalt. The Technical Division tests and 
standardises. The metrological department (Leman, 
Blaschke, Gépel) examined 20 scales on silver, 
brass, glass; 20 end measures ; 27 rings, bolts, 
disc3 ; 9 measuring and dividing screws and lathe 
spindles (one spindle 8 metres in length) ; 66 stan- 
dard screws for mechanical instrument makers ; 


3 goniometers; 45 tuning-forks for international 
pitch, and four for other’ pitches; 1 gyrometer. 
The Reichsanstalt has been trying with success to 
induce instrument makers to finish their gauges, 
&c., in such a way that the instruments have their 
face value at freezing point, and not at various 


temperatures. As used spindles are generally worn 
in the thread, the respective nuts are also asked 
for, and the Institution recommends the eral 
use of cast-iron nuts (instead of gun-metal nuts, 
which spoil the spindle much more) for steel 
spindles. A novelty was the examination of a 
water-meter which had been calibrated to English 
measures ; the Reichsanstalt added the metric 
equivalents, and regretted not to have been con- 
sulted in time, so as to prevent a deviation from 





the metric system. The number of tuning-forks 
has decreased, but the number of applicants sub- 
mitting forks has increased. A detailed descrip- 
tion of Gopel’s apparatus for determining the uni- 
formity of motion of revolving machines is to 
follow. 

The electrical department (Feussner, Orlich, 
Reichardt, Westermann, Voege, Thies, Kiihns), 
is divided on the usual German plan into a strong 
current, and a weak current, section. The former 
examined galvanometers, 128 electricity meters for 
continuous and for alternating currents, resistances, 
coils, ten condensers, spark inductors, bells, venti- 
lators, insulating materials, &c., and determined 
dieléctric constants. As regards electric meters, 
the manufacturers, meeting the Reichsanstalt re- 
presentatives in conference, had demanded that a 
certificate should imply a certain guarantee period, 
but had to admit that they had not sufficient ex- 
perience concerning the time increase of errors. It 
has hence been resolved to take about twenty 
instruments of all the important types, to test them 
in the Reichsanstalt, and then to distribute them 
in Berlin and vicinity ; so that the further occasional 
re-examination by the staff of the Institution will 
concern equal instruments which have been sub- 
mitted to different treatments. This proposal has 
universally been approved, and cannot fail to be 
most instructive and useful. The work will neces- 
sitate an increase in the staff. 

Daring the summer the electric laboratory has 
been joined to the Berlin electricity works, which 
supply three-phase currents of 3000 volts, by 
means of three transformers of 60, 15, and 
5 kilowatts respectively. For braking tests of alter- 
nating-current electric motors, a Feussner eddy- 
current brake of 4 horse-power has been constructed. 
The preparations for mono and triphase testing up 
to 1000 amperes and 3000 volts will meanwhile have 
been completed. In measuring instruments for 
powerful alternating currents we require main coils 
of considerable dimensions, in which a phase dif- 
ference will exist between the circumferential layers 
and the central part of the wire. To minimise this 
effect, a torsion wattmeter has been constructed 
with a main winding of a thin-walled copper tube, 
which is coiled and through which water circulates. 
So far this wattmeter has given satisfaction with 
currents of 1000 amperes. The Reichsanstalt has 
acquired a set of Siemens wattmeters of novel con- 


struction, which can be used for currents of two 


intensities, single and double, up to 400 amperes. 
A Hallwachs’ mirror electrometer is still under test. 

The set of self-induction standards—copper coils 
on marble—has been completed by a coil of 10° centi- 
metres, and the single coils have been measured 
by absolute methods. Currents of very high fre- 
quency, 1000 periods per second, are produced by 
means of asmall generator of the Wien and von 
Kries type. Thecircumference of a disc, 50 centi- 
metres in diameter, is set with sixty iron cores, 
which pass through the field of an electromagnet 
with two windings, Continuous currents circu- 
late through the one winding, and alternating 
currents are induced in the other. 

The weak current laboratory (Lindeck) has 
tested 26 materials for conductors, 19 for resist- 
ances, seven for insulations, 188 single resistances, 
40 sets of resistances, boxes, bridges, &c., 12 appa- 
ratus for thermo-electric temperature determina- 
tion, and, further, a large number of cells, as we 
have already pointed out. The insulating materials 


j are for telephone cables ; insulations, capacity, and 


conductance are measured. Almost all the resist- 
ances were of manganin ; only ten out of a total of 
228 consisted of constantan (six), German silver, 
and other materials. Of the apparatus mentioned, 92 
went abroad directly, namely, 50 to the United 
States, 23 to Austria-Hungary, seven to Great 
Britain, four each to Russia and Italy, &. The 
thirty Kundt resistances up to 700,000 ohms (plati- 
num films on porcelain), re-tested at intervals, 
show a most satisfactory constancy. 

The magnetic laboratory (Gumlich, Schmidt) 
has tested three magnetising apparatus of Koepsel 
(Siemens and Halske), and one magnetic balance 
of Du: Bois ; further, materials (35 specimens of 
iron and steel), eight dynamo sheet-irons, two 
horseshoe magnets, &c. Seven cast-steel rods were 
repeatedly heated in a furnace of the Royal Porce- 
lain manufacture, packed with sand, charcoal, iron 
filings, or simply with air, and re-tested each time 
on behalf of Soucens and Halske, for their con- 
struction of a magnetic balance of Du Bois. An 
attempt to simplify the hysteresis tests for rods of 





different diameters has not yet been successful, 
Two rods of the same material and diameter, 10 
millimetres, were first tested in a yoke; the one 
rod was at once turned to an ellipsoid, then the 
other rod reduced to diameters of 9, 8, 7, 6 milli. 
metres, tested each time in the yoke, and, finally 
turned to an ellipsoid for absolute measurement : 
regular curves were not obtained. ; 

The laboratories for testing thermometers, baro- 
meters, &c. (Wiebe, Griitzmacher, Rothe, Moller. 
Schwirkus, Hebe), continue very busy, though 
there has been a decline in thermometers from a 
total of 18,777 in 1899 to 16,859 in 1900. The 
decrease affects only clinical thermometers which 
since 1898, have been subjected to a more rigorous 
examination, to which the manufacturers are not 
all willingly submitting. Some of these makers 
had again a third of their thermometers re- 
turned, as not fulfilling the preliminary condi- 
tions. But the total rejections of thermometers 
amount to 18.7 per cent. only (20.5 in 1899), 
and that percentage, of course, includes instru- 
ments damaged during transport. There is a 
decided increase in superior thermometers (567 
now), accurate to within 0.01 deg. Cent., and in 
high and low-temperature instruments (33); most 
of the 38 deep-sea thermometers came from a 
Russian firm. The popular Réaumur scale has lost 
its legality in Prussia with the beginning of 1901 ; 
but the Bavarian brewers will not give up their old 
friend, which marks 80 deg. in boiling water. 
Branch departments for thermometer testing are at 
Ilmenau and at Gehlberg ; the latter is not very 
busy. Of the 437 thermo-couples of the Le 
Chatelier type, 425 were sent in by W. C. Heraeus, 
of Hanau. The thermo-couples for low tempera- 
tures are standardised for the present against iron- 
constantan couples which have been compared 
with platinum resistances on the Holborn-Wien 
scale at — 79 deg. and — 191 deg. Cent.; above 
— 79 deg. alcohol thermometers are used for com- 
parison, and the new petroleum ether thermometers 
will be available down to — 175 deg. On the other 
hand, three platinum-resistance instruments of the 
Callendar type have been prepared with the modi- 
fications suggested by Chappuis and Harker, for 
temperatures from 600 deg. Cent. downwards. 

Thirty-nine barometers, comprising 27 aneroids, 
were sent in. As pressure-gauge standardisations 
up to 1000 kilogrammes per square centimetre 
(more than 14,000 lb. per square inch) have been 
asked for, the method of Erik Lisell is to be 
tested. Lisell proposes to determine the pressure 
from the change in the electric conductivity of 
wires under that pressure. We mention examina- 
tion of 233 apparatus for petroleum testing, of 
1303 alloys for steam-boiler safety appliances, and 
of 41 indicator springs ; the latter are examined in 
the cold and hot, but the Reichsanstalt is not satis- 
fied with its own appliances; further, five areo- 
meters made of the Jena thermometer glass, 59"! 
for the explorer Nansen. 

The photometric department (Brodhun, Lieben- 
thal) examined 100 Hefner standard lamps, 190 
electric glow lamps, two Nernst lamps, 119 gas 
incandescence apparatus, seven gas incandescence 
lamps of special types, 13 acetylene burners, 12 
spirit incandescence lamps, and various other lamps 
and similar appliances. The gas incandescence 
lamp tests caused a great deal of trouble, and up 
till last summer the results were not particularly 
satisfactory. One firm presented a lamp whose 
luminous intensity had, after 300 hours’ burning, 
decreased from 86 to 76 Hefner candles only, with 
a consumption of 120 litres of gas per hour. Since 
then several firms have, however, submitted lamps of 
greater constancy and economy. These tests were 
conducted in conjunction with the German Associa- 
tion of Gas Experts. The Army asked for examl- 
nation of a lamp in which a cylinder of lime is 
heated by a mixture of acetylene and oxygen ; this 
burner gave more light than the oxyhydrogen flame. 
The best spirit incandescence burners consume 1.6 
gramme of spirit per Hefner candle per hour. 

The saccharimeter tests (Brodhun, Schénrock) 
will in future be conducted according to the reso- 
lutions of the International Congress for Sugar 
Determination which met in Paris last July. There 
was an uncertainty about the definition of the 
Ventzke scale. A polariscope is now to mark 
100 deg. when the normal solution of 26 grammes 
of pure sugar, dissolved at 20 deg. Cent. in 100 
cubic centimetres of water and weighed in alr 
against brass weights, is polarised in a tube of 2 
centimetres length at 20 deg. Cent. ; and the cubic 
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centimetre of water is defined as the mass of 
1 gramme of water at 4 deg. Cent., weighed in a 
yacuum. That would imply that the sugar should 
weigh 26.016 grammes in a vacuum, balanced against 
brass weights of density 8.4. Careful tests- with 
seven sugars from various countries not having 
given exactly the same results, a further purifica- 
tion of the sugar for the preparation of normal 
solutions is desirable. 

The chemical department (Mylius, Funk, Dietz, 
yon Wrochem, Meusser) has analysed silvers used 
in silver voltameters. As was to be expected, 
none of the commercial pure silvers were really 
pure; traces of gold and copper were found in 
every case. Electrolytic silver is, however, pure 
enough. Even the best silver does not behave 
uniformly when treated with nitric acid ; part of it 
will prove difficult to dissolve. That rolled silver 
is not readily attacked by nitric acid on its surface 
has long been known. The whole behaviour seems 
to indicate the existence of several modifications of 
silver, which would, however, hardly affect the 
kathode deposits. The most important source of 
error is the formation of silver peroxide on the 
anode, and this peroxide would have a threefold 
effect : to diminish the silver percentage in the bath, 
make the bath acid, and tend to produce nitrous 
acid and other reducing agents. 

The solubility tests of chromates, tellurates, 
tungstates, and molybdates of the alkalies demon- 
strate that analogous salts of different elements 
may have different solubilities, but that these 
solubility curves for different temperatures often 
show the same trend, whilst those of the modifica- 
tions of one and the same salt will take a different 
course. The investigations of the iodates of cobalt 
and nickel confirm the idea that the iodic acid 
inclines to polymerise. A copper acid does not 
appear to exist; traces of manganates, due to 
impurities of manganese in the copper, seem to have 
misled other chemists. The further chemical 
work concerns the hydrates of salts and oxides, 
and also analyses conducted in the interest of the 
Reichsanstalt, or for clients—of glasses, for in- 
stance. 





THE TRADE AND INDUSTRY OF 
OSAKA. 

THE district round Osaka seems destined to 
become the most important manufacturing district 
in Japan, combining many of the characteristics of 
Manchester and Birmingham. In it the cotton in- 
dustry has greatly developed, and, in addition, a 
large number of trades of all kinds are to be found 
in great activity. These industrial features have, 
toa large extent, been determined by geographical 
conditions. The position is central and conveniently 
situated for the reception of raw materials and the 
delivery of manufactured goods. The port of 
Kobe-Hiogo is one of the most important in Japan, 
and the carriage of goods by railway and river to a 
very large area of thickly populated country is very 
convenient. Moreover, even under the old régime 
in Japan, the people of the district were well 
known for their industrial activity and their artistic 
skill, and the new order of things has merely di- 
verted that activity and skill into new channels. 

The Consular Reports for the Far East have 
been delayed for some time for various reasons— 
in J apan, for instance, on account of the transition 
period, and in China on account of the internal 
troubles. That for the year 1899 for the Hiogo 
and Osaka district has only recently appeared, and 
Mr. Consul Hall explains that a special interest 
attaches to the figures of the foreign trade of that 
year, as compared with previous years. It was the 
first year in Japan’s new career under the revised 
treaties, which threw open the whole country to 
oreigners for residence and trade, and, at the same 
time, raised the rate of the old 5 per cent. tariff, 
under which the commerce of the country had 
made such giant strides, to a stiff Protectionist rate 
of more than treble that amount on the average. 

ere was also another change which makes com- 

mison with former years somewhat difficult. 

nder the old tariff, import duty was charged upon 
the value of the goods at the port of shipment; 
Whereas under the new tariff the value is taken at 
the port. of discharge, making a difference of at 
a 15 per cent. additional in the estimated value 
ot the goods. The importance of this change will, 
fe course, diminish with each succeeding year ; but 
or the purpose of comparing the figures of 1899 


From the official reports it appears that in .1899 
the foreign trade of the district—that is, of the ports 
of Kobe and Osaka—compared with the trade of the 
preceding year, was : 


— _ 
Imports... 12,922,880 14,456,548 
Exports... 8,233,871 6,330,038 


es a ee 


Total ee =: 21,156,751 20,786,586 


Showing a considerable drop in imports, but a 
larger gain in exports, and on the total trade an 
apparent increase of over 370,000/. But when the 
correction required as above noted is made for the 
imports of 1898 by adding 15 per cent. the figures 
should stand thus : 


— 
Total trade in 1899 ... ee oe | SADE TBL 
‘i 1898 ... oa oe 22 915,568 
Decrease in 1899 ... 1,758,817 


Thus showing, instead of an increase of nearly 2 
per cent., an actual decrease of over 7 per cent. 
On the other hand, it must be remembered that 


as there was a great inrush of imports towards the 
close of it, in order to secure the advantage of the 
lower duties under the old expiring tariff ; but 
taking into account this and other circumstances, 
it is impossible to deny that 1899, the first year of 
the new tariff, was marked by an unprecedented 
check in the advance of the import trade of the 
port. 

Moreover, not only are we confronted with the 
entirely new phenomenon in the history of the 
port of a ‘fall in the amount of its total trade, a 
fall exclusively confined to imports ; but a scrutiny 
of the tables reveal the fact that there was actually 
an increase of some 35 per cent. in the leading 
staple import, namely, raw cotton. This is a very 
significant fact, for it shows that the decrease has 

en place wholly in manufactured goods. 

Raw cotton imports in 1899 amounted to very 
close upon 180,000 tons, value over 5,500,0001. ; 
being nearly 43 per cent. of the total value of all 
the goods imported; and an advance of some 
42 per cent. on the value of the raw cotton import 
of the preceding year. During the year Japan 
imported from all sources 206,650 tons of raw 
cotton, which, with the exception of a fraction of 
about one twenty-sixth, was all ginned. Fully 
two-thirds of this total came from British India ; 
the next largest supply, that from the United States 
of America, amounted to one-fourth. The quota 
from China was rather more than a quarter of that 
from the United States. French India and Egypt 
sent the bulk of the remainder, the quantity from 
che former being under 5000 tons ; from the latter, 
just 2000 tons. But the whole of the Egyptian 
quota was ginned, while nearly three-fourths of the 
Annamese supply was cotton on the seeds. A 
novel feature of the business was the appear- 
ance of nearly 500 tons of unginned cotton 
from Dutch India, mostly from Sumatra. It 
thus appears that the Indian staple, contrary to 
some confidently expressed anticipations, is more 
than holding its own, the advance in the American 
uota being felt more by China. The advance of 
the Egyptian article from 700 tons in 1898 to seven- 
fold that amount in 1899 shows that the attempt of 
the Japanese to spin the finer counts has, at all 
events, not been a failure, though the quantity 
manufactured is yet too small to affect the prospects 
of the demand for Lancashire goods in this market. 

Passing from raw products to manufactures, a 
glance at the statistics shows that the value of the 
cotton manufactures dropped from 812,000/. in 
1898 to 645,000/. in 1899. With few exceptions 
the figures for all descriptions of yarns and piece 
goods exhibit a falling-off. The fact, however, 
ought not to be ascribed to a diminished demand 
from the consuming districts, but rather to the re- 
markable coincidence that the yield of cotton in 
America, India, and Egypt was considerably below 
the average ; a coincidence so unusual that many 
years may elapse before it happens again. 

As with cotton, so with wool; the increase in 
the import of the raw material is at once the accom- 
paniment and the cause of a diminished import of 
the manufactured products. Of wool, in 1898, 
the import was only 145 tons, value 118,000/. ; in 
1898 it reached 1560 tons, value 965,000/., an in- 
crease, in round numbers, of ten-fold in one year. 
Of woollen manufactures, cloth fell from 875,0001. 


1898 was not altogether a normal year, inasmuch | i 


460,0007. to 212,0007.; in blankets and woollen 
yarns there was a similar decrease ; the only rising 
fabric being Italian cloth. 

Bar iron dropped from over 30,000 tons import 
in 1898 to about half that amount in 1899 ; pigiron 
likewise fell from over 35,000 tons to less than 
19,000 tons ; rails from 31,600 tons to 4460 tons, 
This striking difference in the figures for the two 
years is abnormal, and is due to a very exceptional 
cause—namely, the heavy imports hurried into the 
custom-house towards the close of 1898 to get the 
benefit of the expiring tariff. Wire and wire nails 
show a large increase, in the latter case the import 
amounting to 125,000/. in value, more than double 
that of the previous year. e greater Rez of 
this came from the United States, the German 
makers being unable to compete successfully in 
point of cheapness. The import of iron plates 
remained sbaely, but with higher prices. The 
consumption of black plates appears to be de- 
creasing, but in galvanised sheets, plain and corru- 
gated, there was an increase of about 20 per cent. 
in quantity over the figures of 1898. 

Only 20,000,000 ons of kerosene oil were 
imported in 1899, as against more than 31,000,000 
salons in the previous year, a condition which 
arises from the increased production in Japan. The 
output of native oil in the province of Echigo 
reached the unprecedented figure of 9,000,000 gallons, 
with a prospect of largely-increasing production as 
better methods of mining are brought into use. The 
import of sugar fell from about 85,000 tons in 1898 
to under 60, tons in 1899, which is also to be 
accounted for by the fact that the Japanese are 
beginning to refine their own sugar. As yet, how- 
ever, the refinery at Osaka is the only one in Japan, 
and it takes nearly all the raw sugar imported. The 
output from it in 1899 was estimated at over 24,200 
tons, value about 375,000/. This product comes 
directly into competition with the Hong Kong re- 
fined sugar, which formerly controlled the market. 
Amongst refined or white sugars the German and 
Austrian beet sugar holds a minor place. The im- 
port of the latter—which has a beautiful soft white 
appearance—is on the increase, whilst the German 
article is on the decrease. The following Table 
gives a recapitulation of the quantity and value of 
the imports during the years 1899-8 : 





1899. | 1898, 


Quantity. | Value. 








| Quantity. | Value. 








| 
| 
| 











£ £ 

Cotton manufac- 

tures .. és os 645,457 oS 811,683 
Cotton raw _—Ib.| 402,957,282 | 5,511,501 | 288,940,584 | 3,879,026 
Silk manufactures) ws 128,495 ie 34,728 
Woollen manufac-; 

tures .. | ie 595,739 “a 622,394 
Kerosene oil gals.| 19,823,353 830,769 | 31,194,090 361,164 
Metals “s < ée 906,217 ee 1,109,187 
Rice and other) 

grains .. va aa 544,815 “y 3,069,521 
Sugar .. tons) 68,777 699,464 84,756 985,175 
Miscellaneous. .| re 8,560,423 » 3,683,670 

Grand total ..| 12,922,880, .. 14,456,548 

| I 








Coming now to exports, we find that the manu- 
facture and export of cotton yarn has rapidly 
increased. The following Table shows the rapidity 
of the ascent of this, the leading staple, and shows 
the quantities and values exported from Kobe 
(omitting the Osaka fraction) during the past five 
years : 


Year. Quantity. Value. 
tons £ 
1899... eas ae --- 51,000 2,353,300 
1898... ii sd ... 86,000 1,762,500 
a we reer 8 ee 
1896 .... os se ... 6,020 311,000 
1895 died .. 1,330 66,000 


Most of it goes to North China, distributing 
itself over the four ports—Shanghai, Tientsin, 
Chefoo, and Newchwang ; and Hong Kong serves 
as a distributing centre for the share of it which 
goes to Southern China. Korea is also beginning 
to take an appreciable fraction of this staple. The 
trade, however, is but to a small extent handled 
by foreign merchants ; Japanese and Chinese ship- 
ping the bulk of it. 

Rice is also an article of which large quantities 
are exported, but we are not specially interested 
in it, although it comes second in importance. 
Copper comes third in value among the year’s 
exports, about 12,100 tons, value 730,000. going 
out as against less than 9000 tons, value 400,000. 








with previous years it claims prominent mention, 


in 1898 to 650,000). last year; flannels from 


in 1898, London being the chief buyer. The 
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CORRIDOR TRAIN FOR THE RHODESIAN 


RAILWAY. 


CONSTRUCTED BY THE LANCASTER RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, LANCASTER. 





Fig. 12. 
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consumption of copper in the United States and 
Europe is steadily increasing, while the outlook for 
smelters and owners of copper mines in Japan is 
certainly cheerful. During the year several new 
mines were opened, and present paying prices will, 
no doubt, further stimulate Japanese enterprise in 
that direction. Antimony is the only other metal 
that figures on the list of exports, over 22,000. 
worth having been exported in each of the last two 
years. 


1899. 1898. 


Articles. es 
Quantity. Quantity. 





Value. Value. 

me 
8,042,764 

j > 


oe | 187,697 | 
98,261 | 810,426 
16,877,660 | 309,253 
| 848,526 





£ 
2,158,784 
124,160 
470,501 


285,238 
530,570 
84,295 
51,442 
2,625,048 


6,330,038 


Cotton 
Sik . 
Rioe 
Tea .. 
Metals 
ried fish .. 
“oal os 
sellaneous 


48,517 
14,258,617 


*) tone! 
Ib. 





.. | 90,688 me 
Coa 68,365 | 51,825 62,652 
Ms .. | 2,898,292 
Gran i total 





| 8,233,871 | 
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Matches still retain a high place among the ex- 
ports, though there was a slight falling-off in 1899. 
The average for the two years was about 20,000,000 
gross of boxes, value about 600,000/. Matting also 
shows aslight falling-off, but is still well over half 
a million rolls, value 375,0001. A variety of floor 
coverings of different kinds, such as rugs and carpets, 
are exported from the district and are attaining con- 
siderable importance. A recapitulation of the 
exports from the ports of Hiogo and Osaka during 
the years 1899-8 is given in the annexed Table. 





RHODESIAN RAILWAY ROLLING 
STOCK. 
(Concluded from page 698.) 

WE continue this week our illustrations of the 
train de luxe for the Rhodesian Railway, built by 
the Lancaster Railway Carriage and Wagon Com- 

ny, Limited, Lancaster, from the designs of Sir 

iouglas Fox and Sir Charles Metcalfe. In our 
previous article we described the general make-up 
of this six-coach train, and the construction of the 
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carriages. The bogies are illustrated by Figs. 12 
to 14, and are constructed of teak with steel fish- 
plates, and angle-steel headstocks and longitudi- 
nals. Teak has been introduced into the bolsters 
to insure easier and quieter running. This wood is 
strengthened. by flitches of steel, and to enable 
the curves to be taken more easily, the bolsters 
have considerable play with controlling springs at 
each end. The frame is stiffened at the corners 
with a flanged steel plate bolted to the main frame 
(see Figs. 3 and 4 on our two-page plate published 
with our issue of May 31). The auxiliary bearing 
springs are of the treble-coiled type, but the 
main bearing springs are of the elliptical pattern. 
and are arranged in groups of four to each 
bearing. The axle-boxes are of malleable iron, 
with improved dust-shields and lubricators, the 
spring being placed at top and bottom so as to 
keep the shield, which is leather-lined, close up 
to the axle. This, it may be explained, is now the 
standard arrangement adopted on the Cape Govern- 
ment Railways. The centre pivots and side bear- 
ings are of malleable cast iron, _The main dimen- 
sions of the bogie are ; Length outside headstocks, 
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CORRIDOR TRAIN FOR THE RHODESIAN RAILWAY. 





CONSTRUCTED BY THE LANCASTER RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, LANCASTER. 




















9 ft. 7 in. ; width over sole bars, 5 ft. 8} in. ; and 
wheelbase, 6 ft. 1 in. The wheels are 2 ft. 94 in. 
in diameter on the treads, the tyres being 4} in. 
by 2 in. thick; the centres of journals are 
5 ft. 44 in., the journals being 9 in. by 3} in. 
Brake-blocks are fitted to one side of all the 
wheels, and they are actuated on the vacuum 
automatic system provided with 15-in. cylinders. 
The wheel centres are of wrought iron with open 
spokes, and it may be mentioned that the Lan- 
caster Company have a special hydraulic press for 
most of their productions of this type. 

As to the interior decoration and fittings, it may 
be said generally that throughout the train wain- 
scot oak has been used, without any gilding what- 
ever. The only relief is that part is fumigated, 
and thus it was possible to have pilasters and 
mouldings of darker tone setting off the panel work, 
and with the crimson‘ leather upholstering the effect 

dsome and sifetantial. The roof is of 

ta with a quiet pattern, unrelieved by gild- 
ing ; but the clerestories have beautifully decorated 
Windows, extending from end to end, and they are 
opened and closed by a simple lever arrangement, 
Which is not at all likely to get out of order and 
which works readily. As the doors into the corridor 
are 3 ft. wide, it has been found possible to dispense 
With windows on this side of the compartment, for 
When the door is open the scenery is in full view, 
While at night a closed door insures privacy. The 























(5764.k) 


doors are of the sliding type, and are suspended | no subject connected with railway carriages has in- 
from the top with idle rollers on guide rails, The volved more difficulty, especially where sun-blinds 
panels are flush on the inside, reducing the thick- as well as windows are applied, than the method of 
ness of the door as compared with one having the | working these, and we certainly like the system 
ordinary panels and framing. adopted in this Rhodesian train. The windows are 

As regards windows, it may almost be said that | sashed with steel copper tapes, fitted with springs, 
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arranged to hold the window at any height, and 
there is an independent spring at the side to force 
the window we 4 in its groove. To pull the window 
forward against this latter spring there are two 
fixed handles on either side, so that the window 
can be pulled forward and lowered. In this way 
there is no struggle in lifting the window upward 
to relieve it from a ledge, and the handles are most 
convenient for giving the slight forward and down- 
ward pull, The inner sunshade is similarly 
arranged, but here, instead of the little strips as on 
foreign carriages, there is a leather strap the full 
length of the lower frame. This arrangement of the 
windows will easily be seen by reference to the 
engravings Figs. 15, 16, and 17, on pages 764 and 765. 
It should be mentioned that the floors are covered 
entirely with linoleum, and upon that thick velvet 
pile carpets of handsome design have been laid. 

Commencing at the observation end of the car, 
we have first a saloon, which serves many purposes. 
There is a sumptuous lounge along the side of the 
car returned at the end, tables with side flaps, 
and large comfortable wicker chairs alongside, so 
that ease and comfort may conduce to the enjoy- 
ment of the books, which can be taken from 
the library shelves fitted above and alongside 
the writing table. The folding down of the desk 
automatically pulls out the supports below. This 
saloon takes up one-half of the car, and next comes 
acompact card-room, with an envelope table and 
four arm-chairs, with shelves on two sides handy 
for a glass. Indeed, that this is the primary pur- 
pose is:proved by the fact that the buffet adjoins, 
and there is a gwichet convenient to the 
shelves. This retreat, we are sure, will be greatly 
appreciated by many of the young Colonials ; no 
doubt it will be a venue of profit in experience, if 
notalwaysincash. The buffet is thus between the 
card-room and smoking-room, and, as we have said, 
there is a wine cellar below in the underframing of 
the car. The buffet has also an ice cellar, and here it 
may be mentioned that the cellarettes are lined 
inside with layers of perforated zinc and canvas 
to insure coolness. 

The smoking-saloon is a very comfortable 
room. Fans are provided throughout the. train, 
but these are ensconced in neat boxes, the 
front of which has a carved oak panel perforated 
and having the words R.R. in gold relief—the only 
such gilding in the whole train. The closets, it 
may be said, have lead floors with teak gratings, 
and the walls are of lincrusta to simulate tiles. 
The lavatories are separate, and in. some cases 
there are two fixed basins and special filters for 
drinking water. 

Passing to the ordinary convertible day and 
sleeping coaches, note may be made of the fact that 
the end geer of the cars are open at the sides, a 
teak rail being fitted, in combination with the 
Pullman vestibule. There is some advantage in 
providing an outdoor resort on the journey; but 
it seems to us to offer several objections. 

The ordinary compartment cars, three in number, 
have four double-seated and one single-seated com- 
ee the former suitable for four and the 
atter for two sleeping berths. The width of the 
corridor is 1 ft. 8f in., and the compartment gives 
a bed 6 ft. long. Even the tables, which can be 
temporarily fitted in these compartments, have 
folding flaps, so that when in use only for light 
refreshments, they do not interrupt the passage. 
Again, importance has been attached to providing 
a convenient but easily-worked catch, for in many 
cases the arrangement adopted on English lines is 
difficult of manipulation, even on the part of the 
attendant. 

Again, in the utilisation of the back squab of the 
cushion for the upper sleeping berth an ingenious 
arrangement has been adopted. Usually the squab 
has a reverse curve, beoause long experience has 
shown this to be the mos; comfortable for the back ; 
but when swung upwards ‘the fact that it is not 
level militates against its use as a bed without cum- 
bersome additions. By an ingenious arrangement 
invented by the Lancaster Company, and consisting 
of a system of levers at the side, this squab 
is not only raised, but turned right over, the squab 
being on the underside of the bed, while the back, 
which is constructed on the principle of the spring 
mattress, provides the flat surface ready for the 
hair mattress. The front is suspended by brass 
rods from the ceiling. The conversion to a bed is 
done in two minutes. The mattresses are carried 
in a cupboard under the seat of the carriage, and 
netting is provided in profusion for cuffs, collars, 





&c., so that the comforts of the ship’s cabin are 
closely approximated, notwithstanding the limita- 
tions of size due to the narrow gauge. There is pro- 
vided a bath-room—dquite an unusual feature. ‘This 
is an apartment about 6 ft. by 4 ft., with a spiral 
needle and shower bath, the front part being hinged 
on a swivel: joint for purposes of entrance and exit. 
There is a folding seat and table, with mirror, pegs, 
&c., while a hand-pump is fitted in the corner for 
raising the water from the reservoir in the under- 
frame to the overhead tank. 

We come now to the dining-room, where 24 may 
be seated, and it is a commendable departure from 
time-honoured practice to have ordinary tables 
screwed to the floor, with movable chairs, for it is 
a great relief to be able to move a chair at table, 
even if itis only aninch. The dining-saloon, too, 
is one compartment, and suggests a comfortable 
West-end restaurant. The elevations of the 
interior of a car given on page 765 (Figs. 16 and 
17) show the mouldings, &c., and the introduction 
of alcoves for cruets and bottles between the windows 
adds to the effectiveness of the panel. Again, in 
the end elevation there is an ingenious deception 
in having a large roller door, although the opening 
is only one-half the width of the door. It gives 
a uniform elevation. There is a serving-room 
between the dining-saloon and the kitchen, with 
silver service, cutlery, napery, ice box, wine cellar, 
&c. The kitchen is very completely fitted up with 
an excellent range, grill, hot-water and cold-water 
cylinders, the water supply being maintained by 
hand-pump. 

The baggage car has folding-down hammocks, and 
a reserve of hammocks for use in the dining coach 
when the number of passengers is in excess of the 
ordinary berths ; but the equipment in this and the 
postal department need not be referred to. We have 
already incidentally mentioned that the train is 
lighted by electricity ; 8 candle-power lamps are 
used in the majority of cases, but in the public 
rooms there are ornamental electroliers with four 
8 candle-power lamps in each. 

The Pullman vestibule is used; it is too well 
known to require description. The couplings are 
of the standard Buckeye type, which is illustrated 
in Fig. 18, on page 765, in connection with an 
interesting arrangement designed to enable the 
cars with these couplers to be joined up to the Cape 
Railway vehicles, with their ordinary central buffer 
link. A special flanged steel buffer face has been 
constructed, with a slight curve as shown. This 
was made of compressed steel under hydraulic pres- 
sure, and can be fitted on the side rod, being tixed 
to a special casting on auxiliary drawbars. An 
aperture is left in the temporary buffer face, thus 
closing in the Buckeye coupling, and through this 
aperture a link is passed to the Buckeye coupler, 
and this link is connected up by a pin to the Cape 
Railway coupler. The details are fully illustrated. 

We hope to give some information later as to the 
other rolling stock made by the Lancaster Railway 
Carriage and Wagon Company, Limited, for the 
Rhodesian Railway, as this stock embodies several 
interesting features worthy of close study. 





30-IN. VERTICAL TURRET BORING 
MACHINE. 

AN interesting vertical boring machine, constructed 
by Messrs, Warner and Swasey, of Cleveland, Ohio, 
is exhibited at the Glasgow Exhibition by Messrs. 
Charles Churchill and Co., of 9 to 15, Leonard-street, 
London, E.C. The machine, which we illustrate on 
page 757, is intended for boring, facing, and turning a 
large range of work, and it is fitted with a turret, so that 
there is no delay in changing tools. Work up to 30 in. 
in diameter will swing in the machine, whilst the dis- 
tance between the top of the chuck and the under- 
side of the cross-slide is 22 in., and from the turret 
in its uppermost position to the chuck is 30 in. 
The bed and column are a single casting, having a 
broad base, and the bed is stiffened inside with ribs 
and feathers. The saddle carrying the cross-slide can 
move up or down for a distance of 9 in. on the broad 
ways shown on the upper portion of the column, 
a feature which greatly increases the range of work 
for which the machine is suited. This adjustment of 
saddle is effected by means of the large hand wheel shown 
at the back of the bed ; and to secure easy motion, the 
elevating screw is fitted with.a ball-thrust bearing. 
The cross-slide has a travel of 15} in., and can be fed 
along, either by the hand-crank at the right of the head 
or by power. Fixed automatic stops are provided 
at each end of the slide, so that overrunning is im- 
possible. Adjustable stops are also provided, which 
throw out the feed at any point desired. A binder 





for clamping the slide rigidly to the saddle when 
required is also provided. 

The turret slide has a possible travel of 16 in., and 
it is carried on a swivel saddle attached to the cross- 
slide by a central stud, and by hexagon bolts working 
in a circular T slot. The turret slide is provided 
with both hand and power feeds, automatic trip gear 
being provided for throwing out the latter at each end 
of the travel of the slide, and there is also an adjustable 
stop for throwing out the feed at intermediate points, 
The weight of the turret slide is balanced by a counter- 
weight connected to it by chains. The turret is 10 in. 
in diameter, and is bored to take four 24-in. turret 
tools, which are clamped _——— by binder bushings. 
The lock-bolt is of hardened tool steel working in a 
tool steel index, and it is placed directly under the 
cutting tool. A minor feature, but one contributing 
to the ease of working of the machine, is the detent, 
which keeps the handle for clamping the turret in a 
vertical — even when the turret is loose, 
The spindle, which is of large proportions, runs 
on adjustable Babbitted bearings. The main driving 
gear, which is of large diameter, is cast solid with the 
spindle. At its top the spindle carries a heavy three- 
wel grag scroll combination chuck. The jaws are 
fitted in | -slots planed in supplementary slides, and 
are not in the body of the chuck. These slides are 
adjustable universally by means of a scroll, or indepen- 
dently by means of a screw. The arrangement, there- 
fore, permits of either universal or independent adjust- 
ment and greatly facilitates the accurate s:tting of the 
work, The jaws are first set approximately by moving 
them in their slots, and the fine adjustment is then ob- 
tained by means of the screws, after which the whole 
three can be operated universally, 

The driving motion is fitted with ‘friction back 
gears,” the clutch being operated by the long lever 
shown at the side of the machine. By moving this 
lever right or left the back gear is thrown in or out, 
and with the lever in the central position the machine 
stops. The cone has three steps, the largest 18 in. 
in diameter, and it takes a 2}-in. belt. In addition to 
the range of speeds available by means of the belt 
cone and back gear, two more can be obtained from 
the countershaft, so that in all twelve rates of speed 
are provided, ranging from 2} to 72 revolutions per 
minute. 

Both horizontal and vertical feeds are driven by gear 
wheels. The feeds are reversible, and eight changes are 
available for any one speed of the cone, the adjustment 
being made by the levers shown at the side of the 
machine. The one to the right gives four changes, 
whilst that on the left increases the ratio of these four 
feeds, and the uppermost lever reverses them. The 
horizontal feeds are respectively 1 to 44, 34, 28, 20, 
11, 9, 7, or to 5 turns of the spindle, whilst the vertical 
feeds range from 1 in, in 72 turns to 1 in. in 8 turns. 
All geared and running parts are protected by metal 
shields. 

The countershaft provided has two 14-in. pulleys 
taking a 44-in. belt, either of which can be clamped 
to the shaft at will by a friction device. One of these 
pulleys should run at 180 and the other at 140 revolu- 
tions per minute. 





OERLIKON TRIPHASE AND MONOPHASE 
GENERATORS. 

On pages 760 and 761 we publish two standard 
types of triphase electric generators of the Oerlikon 
Construction Company, .of Oerlikon, Switzerland. 
The type illustrated in Figs. 1, 2, and 3 was one of the 
units in the Electricity Building of the Paris Exhibi- 
tion, 1900. It is described as a triphase-current and 
alternating-current generator of 1300 horse-power, 
2200 volts, and 225 amperes at 94 revolutions and 50 
periods. It is direct coupled to the steam engine, 
and has a power factor of .8 for triphase currents of 
5500 volts of 1300 kilovolt-amperes. It requires 1500 
horse-power to drive it. When working as a gene- 
rator of monophase currents, it produces 900 kilo- 
watts for cos ¢ = 1, and absorbs 1300 horse-power. 
At the Exhibition it was worked as a generator of 
2200-volt monophase currents, and abs rbed 1000 
horse-power. The outside diameter of the frame 


is 20 ft. 4.1 in.; the armature is built up of soft 


iron plates .0138 in. thick. The coils of the 
armature are wound on a mandrel and insulated. 
When they are finished, they are fixed in the 
coves of the armature by means of insulating 
locks driven into the lateral recesses formed in the 
grooves of thearmature. The frame, which is in two 
parts, rests on foundation plates so that it can be 
adjusted accurately both vertically and horizontally. 
In this way it can be centred exactly, with yebeceats 
to the engine shaft. The inductor wheel is mounte 
direct on the engine shaft and serves also as 4 y 
wheel. The weight is 23 tons, and the diameter © 
the centre of gyration of the mass is 14 ft. 5.23 mw 
The cores of the poles are formed of plates. The 
bottom of each core is shaped so as to fit in rece’ 
made in the cast-iron rim, where it is fixed Nd 
wedges and bolts between the poles (Fig. 3). By t 
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arrangement the rey can be easily removed. The 
coils are calculated for a maximum exciting current of 
200. amperes. The total weight of the generator is 
63tons. The exciter isa continuous-current machine 
with 12 poles and a gramme armature. It is placed 
direct on the centre of the main inductor wheel; the 
frame is fastened to a special foundation. The 12 
cast-steel poles that carry the coils are fixed, each by 
two screws to the frame. Fig. 4 is a characteristic 
curve of this machine. 

Figs. 5 to. 8, page 761, refer to a second triphase 
Oerlikon generator of from 700 to 800 horse-power, 
7500 volts, 46 to 50 amperes at 250 revolutions, and 
50 periods. The diagram, Fig. 8, shows the charac- 
teristic curves of this machine, which with a maximum 


Lig4 


THREE PHASE GENERATOR -/300 KILOWATTS 
5500 VOLTS MOAMPERES 9¢ REVOLUTIONS 50 PERIODS. 





excitation of 130 amperes and 23 volts, corresponding 
to 6 per cent., gives 7500 volts at 100 amperes, and has 
a coefficient of .7. For normal work the exciting cur- 
rent is 80 amperes, corresponding to 25 per cent. 
The fall in tension is 20 per cent. The machine is 
of the “‘homopolar” Oerlikon type. The two armature 
rings are made with open grooves. ‘The cores are 
wound on a mandrel, and enclosed in jointless caces 
of micanite. Placed in the armature grooves, they 
are secured by insulated blocks. The feld coils are 
formed of specially wound copper ribbon, the different 
spirals being separated by asbestos. The revolving 
part of the generator is of cast iron, carrying the 
poles as shown in the illustration. The total weight 
of this generator is 92 tons; that of the movin 
masses is 30 tons, and the diameter of their centre o: 
gyration is 14 ft. 5.23 in. 

We shall describe some other Oerlikon types in an 
early issue, 





ITALIAN EXPRESS LOCOMOTIVE. 

Iv our issue of May 17 we published some illus- 
trations of a high-speed compound locomotive, con- 
structed for the Northern Railway of Italy. On our two- 

age engraving this week we give some further details, 

he class of locomotive required was a more powerful 
one than had hitherto been in use on the system, and it 
was especially necessary that there should be a much 
larger power of steam production to work heavy trains 
over lines with steep gradients and at a high speed. 
All the existing locomotives were deficient in this re- 
spect, and the grate area could not be increased so long 
as the firebox was kept between the side frames.’ The 
length of the grate could not be extended beyond 
certain limits, which had already been reached. The 
only solution, therefore, was to raise the grate above 
the level of the frames and wheels, and in doing this 
some novel detail has been introduced. The locomotive 
&ppears arranged to run normally backwards, with the 
driver’s cab in front, the four-wheel bogie being placed 
under the firebox and the drivingwheels under the boiler 
barrel, Thus, as it were, the boiler has been reversed 
on the frame. The-arrangement of the firebox with 
relation to the tender, or, rather, to the reservoir 
wagon that contains the water supply, made it neces- 
sary to place the coal bunkers on the ootplate on each 
_ of the boiler. The locomotive is compound, with 
our cylinders, two outside and two inside: they are 
coupled in pairs; on one side the high-pressure, and 
on the other side the low-pressure cylinders. One 
valve gear operates each pair of cylinders. The out- 
side cranks are set at 180 deg., with reference to the 
— cranks, and consequently the outside cylinders 

ave their steam admission pipes crossed. The steam 


distribution is arranged that the waste spaces do not 
exceed 10 per cent. for the high-pressure and 7.5 per 
cent. for the low-pressure cylinders. The.steam pi 
are so disposed as to maintain in constant communica- 
tion between them the — ends of the two coupled 
cylinders, and the irregularities in steam distribution, 
due to the different angles which the two connecting- 
rods make with their cranks, are also allowed 
for. Very liberal dimensions have been given to the 
mechanism of this engine, and all bearing surfaces are 
large. Another feature that may be referred to is the 
brake gear. The Westinghouse brake has an air 
pressure of 57 1b. in the pipes, which insures an effort 
equal to half the weight of the locomotive with a 
maximum of 55 per cent. on the driving wheels, and 
53 per cent. on the bogie. We may now add some 
leading dimensions of this interesting engine, giving 
first the figures relating to the boiler : 

Length of grate 2 00 m. (6 ft. 6.74 in.) 

Width ,, Pee ras eS rome) Lee 

— eat ee 3 sq. m. (32.29 sq. fo.) 

rea of air spaces throu 
iit. ES 


grate ne ase ny: 

Inside height of firebox 
(front aed Pa .. 156m. (5 ft. 1.4 in.) 

Inside height of firebox 
back “ik oo wae OO OO Se} 

Inside width of firebox 
below a5 <a cou. ORE xp 40 ce Oe eed 

Inside width of firebox 
54 (6 ” 4.57 ” ) 


eS ee here 
Thickness of side plates ... 15mm. (.59 in.) 


”» tube-plates ... 30mm, and 16 mm. 
(1.18 in. and .63 in. 
Material of tubes... sia Steel 
Number of tubes... abe 273 
Outside diameter of tubes ... 50mm, (1.97 in. 
Thickness 


ete eee AO! 
Length between tube-plates 4 m. (13 ft. 1.48 in.) 
Heating surface, firebox ...11.70sq. m. (125.948q. ft. 
39 9 tubes 155 ” %” (1668.47 39 (89 


Total heating surface 166.70 ,, ,, (1794.41 ,, ,, ) 
Length of outside firebox 2.2 m. (7 ft. 2.61 in. 
Width outside (maximum) 1.68,, (5,, 6.16 ,, 

a me (minimum) 1.63 ,, »» 419 ,, 
Diameter of boiler (maxi- 

mum) sui a ... 1.564 m. (5 ,, 1.58 ,, ) 
Diameter of boiler (mini- 

1,400 ” (4 ” 7.12 ” ) 


mam fae ee ae 
Thickness of boiler-plates... 18 mm. and 17 mm. 
(.71 in. and .67 in.) 
Length of smokebox (inside) 2.450 m. (8 ft. 0.46 in.) 
Height of centre of boiler 
above rail ... iis «eee, Cy a4 
Minimum level of water 
above firebox - .. 100 mm. (3.94 in.) 
Water space in boiler ... 4.4 cb, m. (155.39 cb. ft.) 
Steam 2, ” eee ” ( 81. ” 
Total capacity in boiler ...6.7 ,, (236.61 ,, 
The special features of the mechanism are illus- 
trated by Figs. 7, 8, and 10. The number of 
cylinders, as said above, is four, the diameters being 
14.96 in. and 22.45 in. for the high and low-pressures 
respectively, the length of stroke being 25.59 in. The 
valve gear is-of the Walschaerts type with piston 
valves. The following are some dimensions : 
High- _Low- 
Pressure Pressure 
Cylinders. Cylinders. 
Diameter of steam 
valves... .... 185 mm. 320 mm. (7.28 in. 12.60 in-} 
Width of segments 74mm. 70mm, (2.91in. 2.76 in. 
Length of travel, 


—— 


maximum OO gp ASO ay TT: TO Ge) 
Area of ports, high 

pressure... _... 93 sq. cent. (14.42 sq. in.) 
Area of ports, low 

pressure... wis 175-55 tt Ce 
Area of steam sup- 

ply to high-pres- 

sure cylinders ... 177 (27.44 ,, ) 


Area of steam 
supply _connec- 


tions to low pres- 

sure cylinders... 346 SC, R65, 4) 
Area of steam ex- 

haust... oie 346 Ci, (68.6. ., ) 


Fig. 9 on our two-page engraving shows the two 
low-pressure cylinders in section, and explains the 
arrangement of the steam and exhaust passages. The 
steam admission to these cylinders takes place, it 
will be seen, past the inner edges of the piston valves, 
and the exhaust past the outer edges. The construc- 
tion of one of the piston valves for the low-prersure 
cylinders is shown by Fig. 10. : 

A few more general particulars may be given : 


Inside distance between ; 

main frames so» -eee-:1,180 m, (3 ft. 10.4 in.) 
Thickness of main frames ... .035 m. (1.38 in.) 
Width of footplate :..  —... 2.950 m. ( 9 ft. 8.14 in. 
Length of wheelbase ... 8.350 ,, (27 ,, 4.75 ,, 
Distance between coupled 

axles Sen a a ee a oe eee ee 
Diameter of coupled wheels 1.940 ,, (6,, 438,, 


, ” - 


” truc ” ° ’ ” 
Lateral play of thefifthaxle 10 mm. (.39 in.) 





Traverse of truck ... ... 50 mm. (1.97 in.) 





Weight of engine, empty ... 57.5 tons ~~ 


he in running 
we LS 66.5 ,, 

An interesting feature is the reservoir tender, 
reserved only for water eupply. As will be seen from 
the illustrations, it isa tank wagon like those built 
for carrying petroleum. The outside length is 10.52 
metres (34 ft. 5.4 in.). It is carried on three axles, 
placed 3 metres (9 ft. 10.11 in.) apart. The weight 
- ee empty is 14 tons, and it contains 15 tons 
of water. 





THE GLASGOW EXHIBITION BUILDINGS. 
(Concluded from page 666.) 

In a previous article reference was made to the 
bridge over the Dumbarton-road uniting the Ma- 
chinery Hall with the other sections of the Exhibition, 
and of which detailed drawings are now given on 
page 769, Figs. 124 to 130. The bridge has three spans, 
the centre one of which is 63 ft., and the side spans 
13 ft. 4 in. each, with a clear width of 40 ft., which 
is enclosed and covered by a roof. In consequence of 
the headroom required for the roadway, the depth 
remaining for construction for the supporting girders 
of the centre span, and which was further restricted 
by the architectural features of the design, was very 
limited for timberwork, and steelwork was therefore 
originally adopted, but this had ultimately to be 
altered to timber, and it was then decided to con- 
struct the bridge on the cantilever principle to 
enable full advantage to be taken of the depth allowed 
for construction in the design. The side spans have 
therefore been utilised in the design to form the 
anchor arms, the cantilevers being of the same length, 
and the girders between the latter formed with spans 
of 37 ft. 6 in. between centres of bearings. 

There are three main girders supporting the bridge 
(Figs. 124 and 125). They are spaced at equal distances 
apart, 20 ft. 64 in. centre to centre, the main girders 
having a uniform depth of 5 ft., while the cantilevers 
attain their greatest depth of 9 ft. 6 in. over centre 
of bearing, as shown. The main supports under 
the cantilevers are of cast iron resting upon concrete 
foundations, the lever arms being tied down to 
concrete anchors by means of timber ties to which 
cross-pieces, also of timber, are bolted and embedded 
in the concrete. 

The main outside girders (Fig. 124) are formed of 
double 12 in. by 6 in. timbers in top and bottom booms, 
spaced 6? in. apart, and between which the vertical 
and diagonal ties and struts pass, and are united by 
means of § in. junction plates and bolts, every third 
vertical being extended upwards between the window 
openings on either side to carry the roof trusses and 
eave girders, both of timber (Fig. 127), The centre 
main girder (Fig. 125) is formed of 12in, by 12 in. 
timbers in top and bottom booms, with a total depth 
of 6 ft. 4 in., and vertical and diagonal struts of 
timber and tie bolts of steel. The floor is of 14 in. 
tongued.and grooved flooring, covering 9 in. by 3 in, 
joists, spaced 18 in. centres, and supported on cross 
girders of varying depth and construction, and these 
are fully detailed in Figs. 128 to 130. 

The roof (Fig. 127).is carried by open braced timber 
trusses of one span, spaced 12 ft. 6 in. apart, the top 
members of which are of two 6in. by 2 in. timbers, 
spaced 2 in. apart, the bottom members being of two 
4} in. by 2 in. timbers. The diagonals are also of 
timber, alternate members being double and single, 
and attached to outside and between top and bottom 
members by means of a single bolt at each joint. The 
eave girders are of similar construction. The purlins 
and ridges are of timber, and the covering is of cor- 
rugated steel sheeting and Messrs. Halliwell’s patent 
glazing. 

In concluding our account of the Glasgow Exhibi- 
tion buildings, we have to express our thanks to Mr. 
James Miller, I.A., the architect, and to Mr. C. R, 
Bonn, M.Inst., C.E., for permission to reproduce the 
drawings of the buildings, and for facilities provided 
to enable us to describe them so fully. 

The principal contractors were as follow: Messrs. 
William Shaw and Sons, of Glasgow, for the whole of 
the Exhibition buildings ; with whom were arsociated 
Messrs. Arrol’s Bridge and Roof Company, Germiston, 
for the steelwork of the Industrial and Machiner 
Sections ; Messrs. Alex. Findlay and Co., Motherwell, 
for the steelwork of Grand Hall; and Messrs. George 
Rome and Co., Glasgow, for the fibrous plasterwork 
and ornamentation. 





THE CASSEL ss A acaerat IMPULSE 
HEEL, 
We illustrate on the next page a self-governing 
impulse wheel, which has been. devised iw . Elmer 
F, Cassel, of Seattle, and which has proved incapable of 
racing, even when employed under very unfavourable 
circumstances. The Cassel wheel is made by splitti 
an ordinary impulse wheel in halves; the gen 
appearance of one form of the wheel is shown in 





igs. land 2. The halves are mounted loose on the. 
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THE CASSEL SELF-GOVERNING IMPULSE WHEEL. 
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Detail of Spring Adjustment 





Front View 
of Bax 


shaft on either side of a central spider, and are | 
pressed together by springs. The spider is keyed 
to the shaft, and is fitted with lugs engaging with 
the two half-wheels described above. When the half- 
wheels are in contact the whole constitutes a simple 
Pelton wheel. The spider is, however, provided with 
two T-levers, the stalks of which project through one 
of the wheels and carries weights, as shown in Fig. 1. | 
These levers are pivoted on the spider at the junction | 
of the stalk and table of the T, so that if the T oscil- | 
lates about this pivot, the two half-wheels are forced | 
apart into the position shown in Fig. 9. The jet then | 
passes between the wheels and exercises no turning | 
effect. The force needed to throw over the T-levers 
against the pressure of the spring, tending to keep | 
the half-wheels together, is supplied by the centri- | 
fugal tendency of the weights shown. These can be | 
adjusted to correspond to any desired speed of revo- | 
lution, Wheels of this pattern have been success- | 
fully used for driving circular saws without the 
intervention of a flywheel, and also for electric 
lighting, the increase of speed, when the whole of the 
load is switched off, being tut!6.4 per cent. It will 
be seen that even should the spring break, the only | 
effect is that the wheels separate, the jet passing | 
between them ; and they are then soon brought to rest 
by the load. 

The sectional views given in Figs. 1 to 4 show that 
the details have been very carefully worked out. As | 
shown in Fig. 1, the T-levers are fitted with rollers | 
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which bear on the half-wheels, thus reducing and | detail ia Fig. 8. The wheel is, of course, completely speed of the wheel in the case of large variations for 


rendering more uniform the friction, and also diminish- | 
ing the wear. The lugs on the spider, which receive | 
the thrust of the wou, 

as shown in Fig. 4. 


keep the half-wheels g nge are clearly shown in | several jets, which are shut off one by one, either by 
the provision for adjustment | hand or automatically as the load diminishes. 


tion, and details of 
are shown in Fi 


. 6 
is shown in Fig. ; and the buckets are illustrated in | the emall variations of load, and would also control the 


are also provided with rollers, | can be used in addition to other methods, in parti- ciency can be reckoned 
In Fig. 3 the springs which | cular in cases in which a wheel is driven by means of feature of this wheel is a strong one, 


the period needed to close one or more of the jets. 


It will be seen that the Cassel system of regulation With a combined system of this nature a high effi- 


on at all loads. The safety 
all dangers 


arising from lack of attention or failure of auxiliary 
In governing devices to act promptly being entirely 


An end view of the spider | such a case the Cassel arrangement would provide for | eliminated. 


We give below a copy of a report by Mr. E. B 
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Hussey, of Seid: showing the results of tests made 
on the regulating powers of the wheel. 





otor as made at Everett, Wash 

a hy the Pumping Station of the Everett Water 
tall of wheel 
” nozzle 


18 in. 
§ ” 


ay ‘a Se ! 


-rowl vi 
tion: 


| No load to one-fifth _ a per 


SECTION DD. 






2 in. 
a ” 
_ Test of Elmer F. Cassel’s herstag 3 Hydronic Water r pressure approximately 105 lb. by gauge, but this pres- 


Diameter of ope 
rive pulley . 
Sines pulley on dynamo 


d from 100 lb. to 110 lb. according to pump pulsa- 


No load, revolutions per minute of motor . £95 
Per Cent. 


minute of motor. . 570 —4.2 decrease 


































One-fifth load to two-fifths load, revolutions 
per minute of motor 

Two-fifths load tothree fifths load, revolutions 
per minute o: 

Three-fifths fond tofour fifths load, revolutions 
per minute of m 

Four-fifths load roy ‘full Icad, revolutions per 
minute of motor.. 

Full load to four-fifths load, revolutions per 
minute of motor. . 

Four-fifths load to three-fifths ‘load, ‘revolu- 
tions per minute of motor 

Three-fifths load to two- fifths joad, *revolu- 
tions per minute of motor 

Two-fi load to one-fifth load, revolutions 
perminuteof motor .. 

One-fifth load to no load, revolutions per 
minute of motor 

No load to full load, revolutions per minute 
of motor 

= — ay no load, revolutions per “minute 


No he 4 full load, revolutions per minute 
of motor .. 


Per Cent. 
585 - 2.6 increase 


575 - 1.7 decrease 
570- .8 decrease 
550 - 3.3 decrease 
575—4.5 increase 
575— 0 variation 
580— .8 increase 
690—1.7 increase 
590— 0 variation 
655 —5.9 decrease 
590-~6.4 increase 


555 —6.9 decrease 


Resulting in a mean vasiation a 2. 9 per cen’ 

The greatest hoe is orpptie where the ‘fall “ages to no load 
and no Fioad to oe ntan 

The motor rodng ebelced rom dynamo, and a entirely 
free, ran at a speed of 600 000 someerene per — 


te: 1000 . B. Husssy, O.E, 
Seattle, Washington, Novented 17, 1900. 

The wheel is being introduced into this country and 
the Continent of Europe by The Cassel Self-Regulat- 


ing Water Wheels, Limited, of 56, Broad - street | 
Avenue, E.C. | 





STEAM ENGINE FOR WALKER-ON-TYNE 
ELECTRIC STATION. 

WE illustrate on page 772 a 1400 indicated horse- i 
power set of triple-expansion engines which have just 
been completed by the Wallsend Slipway and —_— 
neering Company, Limited, Wallsend-on-Tyne, who 
have produced several successful engines for electric 
generation from the designs of Mr. Andrew Laing, ' 
their general manager. The engines illustrated are 
for the central station at Walker-on-Tyne, and they j 
are specially interesting in view of the great economy 
attained in steam consumption, the variation from ' 
quarter-load to full-load being between 9.94 lb, to 
10.42 lb. per horse-power hour, or between 16.89 Ib, 
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to 21.8 lb. per kilowatt hour. The lowest.consump- 
tion was at three-fourths load, but the rate of 10 lb. per 
horse-power hour claimed for one-fourth load is very 
remarkable. The engines work with . superheated 
steam, the boilers having been supplied by Messrs. 
Babcock and Wilcox, of their well-known land 
typ2, fitted with superheaters by the same firm, 
capable of superheating the steam to 100 deg. Fahr. 
The boilers are fired by mechanical stokers of the 
chain grate type. The generator is a three-phase 
alteraator, manufactured by the British Thomson- 
Hou:ton Company, of 700 kilowatt capacity, at a 
voltage of 2 or 5000, and capable of carrying an 
overload of 334 per cent. 

The engine, which is of the vertical inverted three- 
cylinder triple-expansion type working on three cranks, 
is capable of developing a maximum indicate horse- 
power of 1400 when running at the speed of about 100 
revolutions per minute, with a steam pressure at the 
engine stop-valve of 200 lb. per square inch. The 
engioes are arranged to work either condensing or non- 
condensing, the surface condenser being bolted to the 
back columns of the engine. The air pump is driven 
by levers from the high-pressure engine. 

The cylinders are of the following sizes : High pres- 
sure, 174 in. in diameter; intermediate pressure, 
284 in. in diameter; low pressure, 48 in. in diameter, 
all having a common stroke of 36 in. They are 
jacketed in the covers, barrels, and bottoms in a most 
efficient manner. A complets arrangement of drain 
valves and drain traps are fitted in connection with 
the jacketing arrangement to make it as complete and 
efficient a3 possible. 

The engine is fitted with a Whitehead governor, 
and has a flywheel of a total weight of 40 tons. 
This large weight is due to the variation in angular 
velocity being limited to one-fifth of 1 per cent. 
The conditions of governing are also very strino- 
gent, it being required that the engine shall not race 
or hunt under a conditions of load, which may vary 
from no load to the maximum load; the steady speed 
shall not vary more than 2 per cent. above and below the 
normal and the maximum variation of speed, when the 
whole load is thrown off or on, shall not exceed 5 per 
cent. An Aspinall emergency governor is also fitted, 
so that in the event of the revolutions of the engine 
exceeding 112, the steam is instantaneously shut off. 

The crankshaft and generator shaft is made of the 
best ingot steel. 

The valve gear throughout the engine is of the Cor- 
lies type, the high pressure being fitted with a trip 
arrangement, controlled by the governor. The steam 
and exhaust valves on the high-pressure cylinder are 
worked by independent eccentrics, and on the inter- 
mediate and low pressure cylinders are worked by a 
common eccentric. Otherwise the engine, generally 
speaking, is of the usual marine type pattern, and is 
very strongly built. The generator, with its flywheel 
and shaft, is supported on two large bearings outside 
and independent of the engine ; each bearing is 16 in. 
ia diameter and 40 in. long. 

The lubrication of the engine has been very carefully 
considered, the oil being forced into the main gene- 
rator bearings. The engine is well protected by guard 
plates to prevent the oil being thrown about. 

The water consumption of the engine has been care- 
fully tested, the whole of the water used during the 
steam trials being weighed on large platform-weighing 
machines. 

The results, as furnished to us, are tabulated below: 


Summary of Watcr-Consumption Trials on an Engine 
for Driving 700-Kilowatt Electric Generators. 
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The whole of the work has been carried out under 
the superintendence of Mr. Charles H. Merz, consult- 
ing engineer to the Walker and Wallsend Union Gas 
Company (Electricity Undertaking), which was the 
first power station in the country. 





Pan-American Raruway.—The question of the con- 
£ tcuction of a pro Pan-Awmerican railway will be taken 
up again at the next Pan-American to be held at 

exico in October next. The cost of the pro) line, 
whic would stretch over 10,220 miles between New York 
and spuaene aoe, would be 40,000,0002. in round figures. 
The line would pass through the United States, yn 
Guatemala, San Salvador, Honduras, Nicaragua, Costa 
Rica, Colombia, Ecuador, Peru, Bolivia, and Argentina. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
w Pig-Iron Market.—The market continued very 
idle on Thursday forenoon, only 1000 tons of iron being 
dealt in. Scotch warrants were unaltered in price at 
533. 6d. cash buyers, and so also were the Cleveland war- 
rants at 45s. 2d. per ton cash buyers. In the afternoon 
about 3000 tons cha hands, and quotations left off 
just at the forenoon close. The settlement prices were : 
Scotch, 53s. 6d,; Cleveland, 45s. 14d. ; Cumber- 
land hematite iron, 57s. 6d. per ton. The market 
was quietly steady on Friday forenoon, and about 5000 
tons changed hands. After being done at 53s. 74d. 
cash per ton Scotch warrants left off at 53s. 64d. buyers ; 
while Cleveland, after being done at 45s. 24d. per ton 
cash, closed unchanged at 453. 2d. buyers. Cumberland 
hematite iron was not quoted at all. Two lots of Scotch 
iron were dealt in at 533. 5d. per ton three months. 
About 2000 tons changed hands in the afternoon at rather 
firmer prices. Scotch warrants being done at 53s. 9d. 
cash, and closed 24d. per ton up on the day at 533. 84d. 
buyers, and Cleveland was just the turn harder at 
453. 24d. per ton cash buyers. The settlement quotations 
were: 533. 6d., 453. 3d., and 57s. 6d. per ton. The market 
was very quiet on Monday forenoon, when some 2000 tons 
were dealt in. Scotch fell 1d. and Cleveland $d. per ton. 
A similar quantity of iron changed hands in the after- 
noon. tch was unchanged, but Cleveland gave way 
ld. at 45s, 2d. per ton. The settlement prices were: 
53s. 74d., 45s. 3d., and 57s. 6d. per ton. Oaly two or 
three lots chan; hands on Tuesday forenoon. Both 
Scotch and Cleveland fell 4d. per ton, The dealings 
amounted to 2000 tons, and that quantity was dealt in 
at the afternoon market. Scotch and Cleveland de- 
clined 1d. per ton. The settlement prices were: 
533. 74d., 45s. 14d., and 57s. 6d. per ton. There was 
rather more business done this forenoon, some 7000 tons 
changing hands, chiefly Cleveland. Scotch fell 14d. and 
and Cleveland 1d. per ton. A couple of thousand tons 
were bought at the afternoon market, and Scotch re- 
covered 4d. and Cleveland the 1d. lost in the forenoon. 
The settlement prices were: 53s. 44d., 44s. 10}d., and 
57s. 44d. per ton. The following are the quotations for 
No. 1 makers’ iron: Clyde, 66s. 6d. per ton; Gartsherrie, 
rte : —_ oy = : eae enor pry t ~ 6d.; 
tness, 733. 6d.—the foregoing ipped at Glasgow; 
Shotts (ship) at Leith), 69s. 6d.; Carron (shipped at 
Grangemouth), 67s. per ton. There is no fresh feature 
to report in respect of the past week’s market ; indeed, 
the market has been in a state of semi-stagnation. Some- 
times not a single transaction was reported. Dealings con- 
tinue to be of quite a jobbing character, operators who 
take a pessimistic view of the early future, being afraid 
to back their — by selling ‘‘short,” owing to the 
small stocks. Lord James of Hereford has given a de- 
cision on the question of the miners’ wages, which was 
submitted to him as arbitrator. He decided that 6d. per 
day would be sufficient to reduce the wages, as against 
the 1s. asked by the mineowners ; but the reduction of 6d. 
per day is not considered sufficient to cheapen the cost of 
manufacture very much, and it is thought that another 
reduction must be faced at the end of July. The latest 
advices from America, both of a private character and 
through the Press, are distinctly easier, the demand 
being less, and prices declining. The number of furnaces 
in blast in Scotland is 75, against 85 at this time last 
year. The stock of pig iron ia Messrs. Connal and Co.’s 
public warrant stores stand at 59,804 tons yesterday 
afternoon, as compared with 59,838 tons peatenleg week, 
a showing for the past week a reduction amounting 
to 34 tons. 


Finished Iron and Steel.—In finished material no great 
change has come over the trade position. There is rather 
a better demand for steel, especially for plates, and the 
manufacturers are quoting, and in some instances obtain- 
ing, better prices than those ruling a month ago. Some 
of the local merchants are believed to be-heavily oversold 
in the matter of shipbuilding materials. The price of 
Scotch hematite iron remains steady at 60s. per ton 
delivered at the local steel works, but buyers appear to 
be inclined only to satisfy their immediate requirements. 


Sulphate of Ammonia.—For the month of May the ship- 
ments of sulphate of ammonia at Leith amounted to 1538 
tons, against 1301 tons in the corresponding month of 
last year. The current price of the commodity is 10/. 7s. 
per ton f.o.b. at Leith. 


A New Form of Lightship.—The Clyde Shipbuilding 
and Engineering Company, Limited, Port Glasgow, have 
just launched for the Northern Lighthouse Commis- 
sioners a steel lightship, which embodies in her design 
some features of a strikingly novel character. The com- 
pound gas system has been adopted in order to obviate 
the necessity of having a crew — onboard. The hull 
is built of steel of extra strength, with fin and web 
keels 3 ft. in depth, which, along with the extreme 

of the vessel, should reduce rolling to a mini- 
mum. Two steel watertight bulkheads are fitted, 
dividing the vessel into three parts. In the centre 
division are placed two welded steel gasholdera, which 
have capacity for gas to last the vessel for several months. 
The lantern is 25 ft. from the water level, and communi- 
cation is effected through the mast, up which the gas 
connections are alsoled. To _— against fog, a large 
bell is hung in a belfry, and by a special arrangement 
the gas p from holders to lantern rings the bell. 
The bell is, besides, rung by the roll of the vessel. 
~ lightship will be stationed at the Otter Rock, near 
slay. 

Accommodation at Aberdeen Harbour for the Fishing 
Industry.—A report by the harbour engineer has lately 


been under the consideration of the Aberdeen Harbour ' dispersed 





Commissioners, more especially with regard to additional 
accommodation for the fishing industry. In the mean- 
time they favour the construction of a timber wharf on 
the north side of Point Lars, at an estimated cost of 
16,3501. The harbour engineer was authorised to accept 
the offer of Messrs. Ernest Scott and Mountain, New- 
castle, to supply two sets of electric machinery at the 
sum of 235/. each for the temporary bascule bridge at 
Regent Bridge. 





WorkING EXPENSES ON THE EASTERN OF F'RANCE.—The 
ratio of the working expenses to the traffic receipts on 
the Eastern of France Railway last year stood at 5251 
per cent. The corresponding ratio in 1899 was 52.43 
per cent. The receipts last year were 7,690,378/., while 
the working expenses for the twelve months were 
4,118,704/. 

Mexican PETROLEUM.—Petroleum has been discovei ed 
—or rather rediscovered —in the neighbourhood of 
Quadalupe, Mexico. It is stated that petroleum was 
found in this locality as long since as 1531, ten years after 
the occupation of Mexico by Cortez; but it was only in 
1869 that an effort was made to turn it to account. This 
effort was not persevered with. Now the petroleum has 
been rediscovered at a depth of 200 ft , and it is expected 
that working operations will be commenced in earnest. 








ARGENTINE Rariway Procress.—It appears from an 
official report that at the close of 1899 there were 10,259 
miles of railway in operation in Argentina, or about 
24 miles to every 1000 inhabitants. In the course of 1899 
additional lines were opened to the extent of 586 miles, 
The rolling stock upon Argentine railways amounted in 
1899 to 1245 locomotives, 1545 passenger carriages, {91 
brake vans, 32,897 goods and mineral trucks, and 647 
special trucks. The number of passengers carried in 1899 
was 18,014,503 ; the weight of the goods, minerals, and 
parcels carried was 11,962,870 tons. The profit realised 
in 1899 was 18,874,192 dols., giving a return for the year 
of 3.58 per cent. upon the — expended. The corre- 
sponding average return in 1898 was 2.70 per cent.; and 
in 1897, 2.38 per cent. The accidents returned in 1899 
resulted in 195 deaths, while 277 persons were injured. 





Tue INSTITUTION OF JUNIOR ENGINEERS: VISIT TO 
Kew Bripczk Works.—On Saturday, the 8th inst., a 
large party of the members were, by the courtesy of the 
engineers, Sir John Wolfe Barry, K.C.B , and Mr. C. A. 
Brereton, M.M. Inst. C.E., enabled to inspect the Kew 
Bridge Works. They were shown over by the resident 
engineer, Mr. R. W. Dans, M.A., Assoc. M. Inst. C.E., 
and on behalf of the contractor by his son, Mr. Alexander 
Gibb, Assoc. M. Inst. C.E. The work of reconstructing 
Kew Bridge consists of three distinct parts: 1. Con- 
struction of a temporary bridge. 2. Removal of the old 
bridge. 3. Construction of the new bridge. The tem- 
porary bridge was begun in March, 1899, and was opened 
for traffic on October 12 of thesame year. It consists 
of an 18-ft. roadway, with two 5-ft. footways carricd on 
timber trestles and piles, and is about 300 yards in length. 
For the river traffic three openings are provided: a central 
one of 75 ft., a northern one of 40 ft., and a southern one 
of 50 ft. clear span, the roadway being carried across these 
by trough flooring resting on plate — from which 
the footpaths are bracketed out. The roadway is wood 

ved throughout. The removal of the old seven-arched 

ridge was begun directly the temporary bridge had been 
thrown open to traffic. The parapets, rosdway, and 
filling above the arches were first removed, then centres 
were successively placed under the arches, and the latter 
were removed course by course. The old pier founda- 
tions, which have given some trouble to get out, are laid 
on timber platforms, sunk from 3 ft. to 10 ft. below low- 
water line. The old bridge is now all removed, with the 
exception of the foundations of the two central piers and 
a portion of the approach viaduct and piers. The new 
bridge consists of three elliptical spans: a central one of 
133 ft., and two side spans of 116 ft. Gin. each, with a 
central headway of 20 ft. above Thames high water. The 
width between parapets is 55 ft., or more than double 
that of the old —. and the gradient of the approaches 
is 1in 40. The arches are of granite throughout, and in 
the piers and abutments the granite is backed with 
brindle brickwork in cement. Over the piers there 
are to be four handsome shields, carved in granite, 
bearing the arms of Middlesex and Surrey respectively. 
The outline of the voussoirs is brought into relief 
by heavy rock facing with rustica joints. Both 
pier and abutment foundations were put in by means 
of whole timber (single row) sheet piling cofferdams. 
tongued and grooved, and driven 5 ft below the finished 
foundations level, which, for the piers, is 16 ft. below the 
bed of the river, or 14 ft. into the don clay. At pre- 
sent (May, 1901) the north abutment has been built up to 
springing level, and three courses of arching have been !aid, 
before the centering ribs, which are to carry the arching 
during construction, are erected. The north pier is built 
up to springing level ; the south pier foundation 1s €xca- 
vated, the concrete “be being put in, —_ soe ae 
ment cofferdam is being driven prepara’ exca ° 
The granite is obtained from Cornwall ‘and Scotland, that 
from the latter being exclusively used for the 8 

finer work. The bridge is expected to be complens 

in the course of next year (1902). The contractor 1s 4 = 
Easton Gibb, of Aberdeen. At the conclusion of the 
visit, Mr. P. J. Waldram, Past-Chairman of the Institu- 
tion, cordially expressed the members’ acknowledgments 
for all the arrangements which had been made for t 
reception, and added their tions to Mr. Dans 
on his appointment as secretary to the Institution of N — 
Architects, which was heartily end . Mr. eset us 
Mr. Gibb having replied, the party shortly after 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
. Messrs. John Brown and Co.—The report of this Com- 
y states that the various departments at the Atlas 
Works have been well employed, and a satisfactory 
output has been obtained during the past year. The 
tonnage of coal raised at the various collieries of the Com- 
ay a been greater than heretofore, and the selling 
rices realised have been considerably above the average. 
ood progress has been made with the construction of 
the various ships building at Clydebank. The first-class 
cruiser Sutlej has been delivered to the Admiralty, and has 
assed her trials satisfactorily. ree torpedo-boat 
estroyers have also been completed during the year, and 
the two large liners Vanderland and Zetland have been 
delivered. The balance-sheet shows that the net profit for 
the year is 440,393/. 10s. 94., which, with the balance of 
30,2047. 16s. brought forward from last year, gives a 
total undivided profit of 470,598/. 6s. 9d. ‘The directors 
recommend that 100,000/. be appropriated to meet neces- 
sary expenditure in the expansion of the company’s busi- 
ness, and that in addition to the usual dividend on the 
reference shares a dividend of 20 per cent. per annum 
- paid on the ordinary shares of the company, and that 
the balance of 71,5982. 63. 8d. be carried to next year’s 
account. 

The Hull Coal Trade.—The official returns of the coal 
dealt with at Hull during last month show a marked 
decline in the importation of South Yorkshire coal to 
Hull, as well as in the exports. So far, during the year 
the steam coal trade has not been over active, but hopes 
are entertained that a fair export season will be expe- 
rienced. It is expected, however, that prices: will be 
lower, owing in a great measure to the low rates at which 
the locomotive coal contracts were placed. The tonnage 
rent to Hull for the past month only reached 
342,960 tons, against 381,872 tons last year, a decline 
of 38,912 tons. During the five months of this year 
1,183,040 tons were sent, as compared with 1,458,944 tons 
in the corresponding period of last year, a decrease of no 
less than 275,904 tons. The business done coastwise has 
not been an average one. Last month 22,094 tons were 
dealt with, of which 13,998tons were sent to London. In 
the five months last year 118,202 tons were despatched, of 
which 80,111 tons went to the Metropolis. The exports 
show a marked falling-off when compared with last year, 
which was a busy one. The tonnage dealt with last 
month only reached 125,759 tons, compared with 199,628 
tons in the same period last year. During the five months 
the exports declined 236,674 tons, the quantity dealt with 
in 1900 being 666,748 tons against 430,074 tons during the 
present year. : 

South Yorkshire Coal Trade.—The important event of 
the week in connection with the coal trade of the district 
is the fixing of the half-yearly railway coal:contracts. It 
is understood that the coalowners decided to ask 93. 6d. 
per ton from the railway companies for Derbyshire coal, 
and 10s. per ton for South Yorkshire coal.’ In respect of 
the gas coal contracts, most of the companies consider- 
ably over-bought when last making their contracts, and 
now find themselves with stocks on hand, so that they 
are in no hurry to renew. It is said that the basis upon 
which some of the larger contracts have already been 
placed is at a. reduction of 2s. 6d. per ton. The Electric 
Light Committee. of the -Sheffield Corporation have 
placed a twelve months’ contract for the supply of 10,000 
tons of engine coal at 8s, per ton, * There is no change in 
the general trade. The output is still restricted to re- 
quirements, and prices remain unchanged. 


Tron and. Steel.—There has been during the present 
week an improying demand for Bessemer and Siemens 
steels. Consumers are buying more freely than’ for some 
time past, and there is every.indication that this trade 
has started on an upward movement.’ There is: also a 
growing inquiry for spring steel, and Jarge quantities of 
the commoner classes are going to Russia ‘and: other 
foreign markets. Some very large orders are in the 
market, and efforts are being made to place them on 
easier terms than those quoted, but makers are firm and 
decline to book. Bessemer prices for contract quantities 
are 6/. 15s. per ton, and for current orders 7/. per ton. 
The bottom figure for Siemens steel is 77. 153, per ton, 
and runs up to 14/., according to quality and temper. 
Some firms are doing rather better in railway material, 
and in a few of the lighter industries there is.a little 
improvement, ! 


NOTES FROM THE SOUTH-WEST. 

Cardifi—The best steam coal has been a good deal 
enquired for, and it has been difficult to conclude trans- 
actions for early shipment. ‘The small coal trade has 
been somewhat steadier. The best steam coal has made 
18s. 6d. to 193. per ton, while secondary qualities have 
brought 17s. to 17s. 9d. per ton. -The house coal trade 
has > nol a rather sluggish tone. No. 3. Rhondda. large 
has made 163. 6d. to 163, 9d. per ton. Foasery coke has 
brought 18s. to 19s. per ton ; and furnace ditto, 16s., to 17s. 
per ton. 


Water Supply of Llanelly.—At a meeting of the .Water- 
works Contin a the wry Town Council on Mon- 
day, the chairman (Mr. Ernest Trubshaw) reported good 
progress with a new reservoir, which Mr. L. P. Mott is 
constructing at Upper Lliedi. This reservoir will have a 
storage capacity of 200,000,000 gallons, and with the 
existing reservoir at Cwmlliedi holding 220,000,000 gallons, 
1t will place thé town in possesion of: a magnificent water 
supply. Mr. Trubshaw remarked that.the, cost of the 
works would be well within the amount, borrowed, and in 
all probability when’ the contract was completed the 
council would have 4000/..or even.more in. hand. It has 





Barry Dry Docks.—An inquiry into an Ryne of 
the Barry New Dry Docks Company, Limited, for certain 
foreshore rights in connection with a new dry dock 
scheme was conducted at Barry on Friday. The Com- 
missioner, Commandant Frederick, R.N., will make his 
report in due course to the Board of Trade. 


Bristol Wagon and Carriage Works Company, Limited. 
—The report of the directors of this mag § has been 
issued for the year ending March 31, 1901. After adding 
10,0007. to the reserve fund, making that account 45,0000. ; 
30007. to the depreciation fund, making that account 
24,000/.; and 2000/. to the contingency fund, making that 
account 5000/.; the net profits, including the balance 
brought forward, amounts to 19,4012. ucting an 
interim dividend of 4 per cent. paid in December last, 
amounting to 4400/., there remains a disposable balance 
of 15,0017. The directors recommend that a dividend of 
4 per cent. and a bonus of 2 per cent. should be declared 
on the paid-up capital of the company for the half-year 
endin Toon 31 last (which will amount to 6600/.), and 
that the balance of 8401/. should be carried forward. 

More Welsh Coal.—The Glamorgan Coal.Company, of 
Gilfach Goch, has for some time being seeking the No. 2 
seam, and on Friday it was struck. The company is 
sinking for steam coal, and is down about 50 yards. 


The Electric Light at Barnstaple.—Mr. W. Trentham, 
the engineer called in by the town council, has presented an 
elaborate — on the lighting of Barnstaple by electri- 
city. It had been thought by some that water power. at 
Raleigh could be utilised, but Mr. Trentham found that 
the flow of water was so small that it was unnecessary to 
make any detailed calculations upon it. He according}y 
recommends steam as the motive power. Public lighting 
is to be confined to streets where mains are laid for 

rivate lighting. For public lighting arc lights are, Mr. 

rentham thinks, best; but in view of the narrowness of 
the streets, incandescent lighting could, with advantage, 
be adopted at pee oy Mr. Trentham considers that 
2600 lamps of 16 candle power would be soon taken up 
in the oot: area, and the capital expenditure for 
this would bs 16,2257. . But Mr. Trentham thinks further 
development should be considered ; and he recommends 
that 5400 lamps should’ be provided for. This would 
mean a total expenditure of 21,4507. Mr ntham 
estimates the annual ‘net profits at 727/., the charge to 
private consumers — peed at 6d. per unit. The 
town council has adopt r. Trentham’s scheme. 








Our Coat ABROAD.—The recent imposition of an ex- 
port duty of 1s. per ton upon coal clearing from British 
ports imparts considerable interest to the current aspect 
of our export coal trade. Upon the whole, it does not 
appear that the new policy adopted by Parliament has 
been attended with any restrictive effects, the shipments 
for May having been 4,280,950 tons, as compared with 
4,170,220 tons in May, 1900, and 3,942,121 tons in May, 
1899. We must, however, make some allowance for the 
rebate of duty granted by the Chancellor of the Ex- 
chequer upon current contracts. We must also reason- 
ably allow more time for the working of the new duty 
before we can arrive at any definite conclusion as to its 
probable effects. The expression ‘‘coal,” it should be 
observed, includes coke, cinders, and patent fuel ; but 
the shipment of these are only small and, indeed, trifling. 
The principal exports in May compared as follows with 
those of May, 1900, and May, 1889: 





Couatry. | May, 1839. | May, 1900. May, 1901. 
tons tons tons 
Russia 32 oe 420,834 477,316 393,422 
Sweden and Norway 492,204 465 976 472,700 
Germany... +a 506,065 659,707 600,669 
France 558,413 694,511 669,317 
Italy .. 480,216 424,663 439,675 





shipped from the United Kingdom to the aggregate 
extent of 17,253,924 tons, as compared with 17,893,482 
tons in the corresponding period of 1900, and 17,088,826 
tons in the corresponding period of 1899. The principal 
shipments were: 





1899, 





Country. 1900. 1961. 

tons tons tons 
Russia io at 652.037 748,554 625,419 
Sweden and Norway 1,614,793 1,584,207 1,385,158 
Denmark 26 758,049 793,819 837,931 
Germany 1,829,367 2,213,753 2,116,821 
France 2,891,928 | 3,546,163 3,392,106 
Spain .. 1,01?,529 1,112,749 1,211,126 
Italy .. 2,507,242 2,161,578 2,237,095 
Egypt.. 983,222 822,485 | 906,570 





Bunker coal was shipped in May for the use of steamers 
engaged in foreign trade to the extent’ of 1,223,196'tons, 
as compared with 1,044,660 tons in May, 1900,° and 
1,051,636 tons in May, 1899. The ate shipments 
of bunker coal in the first five months of this year were 
5,290,899 tons, as ee gr with 4,744,154 tons in the 
corresponding period of 1900, and 4,877,013 tons in the 
corresponding period of 1899. The reduction which has 
recently taken place in coal prices is shown by thé fact 
that the 4,280,950 tons of coal exported in May this year 
were only valued at 3,000,671/., while the 4,170,220 tons 
exported in May, 1900, were priced at 3,391,179/. The 

até value of our coal exports in the first five months 
of this yéar was 12,583, 145/., as compared with 14,029, 355z. 





been decided-to pitch the sides of the new reservoir. 


In the five months ending May’31 this year coal was| ¢ 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLessroucH, Wednesday. : 
The Cleveland Iron Trade.—Yeaterday there was only 
a small attendance on ‘Uhange, and the market was the 
dullest that has been held for some months, but this 
circumstance created little impression upon } of 
Change, as we are now at what is gen y & very quiet 
season of the year. Prospects for the future were re- 
garded as fairly satisfactory, and as pig-iron producers 
are well sold they were not necessitated to press iron on 
the market. Buyers were backward, having apparently 
satisfied their wants for the present, and very few trans- 
actions were recorded. The general quotation of both 
makers and merchants for prompt f.o.b. delivery of 
No: 3 g.m.b. Cleveland pig iron was .45s. 6d., but 
small odd lots might possibly have been purchased 
from second hands at a trifle below that figure. 
No. 1 Cleveland Ra was steady at 47s. The lower 
qualities of Cleveland iron were very cheap as com- 
pared with the price ruling for No. 3, and this is 
rather surprising, seeing that they are reported to be 
somewhat scarce. No. 4 foundry was put at 43s. 9d., 
grey forge 433. 6d., mottled 43s. 3d., and white 43s. 
t coast hematite pig was in oyag Ag sos demand, and 
few makers would quote below 56s. 6d. for early delive 
of mixed numbers, but it was said that ants h 
sold at a little less. Spanish ore was fairly steady, not- 
withstanding reduced reights, Rubio being still about 
15s. 9d. ex-ship Tees. Freights Bilbao to Middlesbrough 
were down to 5s, 6d. To-day the market was very flat, 
and though prices were hardly Sele eens, the ten- 
dency was undoubtedly downwards. ers, as a rule, 
adhered to yesterday’s quotations, but buyers were not 
at all disposed to pay such rates, 


Manufactured Iron and Steel.—Not much new can be 
repo! of the manufactured iron and steel industries. 
New orders are rather scarce, but quotaticas all’ round 
are pretty well maintained. Steel oe are once 
more 6/.; and steel ship-angles 5/. 12s, 6d.,-whilst iron 
ship-plates kept at 67. 10s.; iron ship-angles 5/. 15s,; 
common iron bars, 6/. 5s.; best bars, 6/.'15s.; and heavy 
sections. of steel rails 5/.~all less the customary 24 per 
cent. discount’ for cash, ‘except’ rails which are net at 
works. The seeming anomaly of iron plates being a good 
deal dearer than steel plates is explained by the fact that 
the manufacture of iron plates here is confined to two 
firms, and ‘they will not reduce their quotations, 


Coal.and Coke.—Coal keeps steady. Bunkers range 
from 9s. 6d. to 10s. f.o.b. Manufacturing coal and coking 
coal show no change. Coke continues in very good re- 
quest and prices are moving u . Ave blast- 
furnace qualities are now realising 15s, 3d. delivered 
at “gow ide works, and for best kinds 16s. 3d. has been 
paid. 





ARGENTINE TRAMWAYS.—Plans for new electric tram- 
ways to connect Buenos Ayres with Quilmes have been 
submitted for official approval ' 


Our Rais AsroaD.—Notwithstanding all the talk 
about American competition, the foreign and colonial de- 
mand for British rails in 1901 appears likely to be toler- 
ably good. The shipments in May amounted to’ 40,695 
tons, as compared with 34,586 tons in May, 1900, and 
51,614 tons in May, 1899. ‘The principal ‘shipments last 
Poon as follows with those of May, 1900, and 
ay, 1899: 








Country. | May, 1899. May, 1900. May, 1901. 

| tons tons tons 

Sweden and Norway | 18,955 1,455 6,345 
Chili .. as vs ° 20 343 4,899 
Argentina .. . 873 | 3,086 8,158 
British South Africa 744 «| 2.972 2,059 
British India ae | 20,755 | 7,466 21,784 
Australasia .. a aah 2 #56 2,823 5,466 
3315 | 2,840 


anada ue xa mA | 2,911 





The aggregate exports in the five months ending 
May 31 this year-were 178,667 tons, as compared with 








163,159 tons in the corresponding period of 1900, and 
173,574 tons in the corresponding period of 1899. The 
principal exports were made as follows: 
Country. 1899. | 1900. | 1901. 
a tons | tons | -tons 
Sweden and Norway 41,840 8,910 | 19,070 
RENE Bes 676 578 5,657 
Argentina .. ia 992 | 15,072 30,966 
British South Africa 11,491 | = 18,888 23,977 
British India 44 86,310 43,072 82,800 
Australasia .. 16,302 | 25,657 | 26,751 
Can oe 2,985 23946 


It will be seen that the South African demand has con- 
siderably improved this year. The source of the 
strength observable in the current demand for British 
rails has, however, been the growth of ehipments_ to 
British India. The value of the rails exported in May 
was 234,682/., as compared with 201,315. in May, 1900, 
and 241,710 in May, 1899, while the exports for the firat 
five months of this year were valued at 1,135,525/., as 
compared with 954,901/. in the corresponding period of 
1900, and 827,720. in the corresponding period of 1899, 
It will be seen that the rails exported in the first five 
months of this year have commanded much better poe 
than those current two years since. On the other d, 











in the corresponding period of 1900, and 8,760,8687. in the 
corresponding ‘period of-1899, , 


sy = of, production has been increased by the dearness 
cf fuel. seemed 








ENGINEERING. [JUNE 14, 1901. 


a 


1400 H.-P. TRIPLE-EXPANSION ENGINE FOR WALKER-ON-TYNE ELECTRIC STATION, 


CONSTRUCTED BY THE WALLSEND SLIPWAY AND ENGINEERING COMPANY, LIMITED, WALLSEND-ON-TYNE. 


(For Description, see Page 769.) 
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SIX-WHEELED COUPLED COMPOUND LOCOMOTIVE AND TENDER; 
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DETAILS OIF 


SOUTH ITALIAN RAILWAYS. 


(For Description, see Paye 767.) 
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NOTICES OF MEETINGS. 
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the rooms of the Society, 70, Victoria-street, Westminster, S.W., 
at 4.30 p.m., the following papers will be read: ‘‘The Eclipse 
Cyclone, the Diurnal Cyclones, and the Cyclones and Anti- 
Cyclones of Temperate. Latitudes,” by Mr. H. Helm Clayton ; 
“The Seismograph as a Sensitive Barometer,” by Mr. F. Napier 
Denison, F.R. Met. Soc. 
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June 19, at the Museum of Practical Geology, Jermyn-street, 
London, S8.W., at 8 o’clock p.m. The following papers will 
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Mine Surveying,” by Mr. G. A. Troye (Member) ; 5. ‘‘ Mining and 
Other Statistics of the Thirty Mexican States,” by Mr. A. Cairn 
Hodge (Member). 
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CORPORATION WORKS DEPARTMENT. 


Tue Sheffield Corporation, fired by the example 
of Battersea and West Ham, and the London 
County Council, are desirous of having a special 
works department. To the average man, it doubt- 
less would seem a curious ambition, considering 
the results of former works departments, more 
especially that of the London County Council. 
However, there is no reading the mind of average 
vestrydom ; and, doubtless, the added dignity that 
comes from the spending of public money in large 
sums is considered sufticient to compensate for the 
additional work and responsibility involved. 

The chief reason given for the proposed existence 
of this new department is that ‘‘ it has been found 
increasingly difficult to get real competition amongst 
outside contractors for work the Corporation has to 
let.” We quote from a report of a committee ap- 
pointed by the Sheftield Corporation to consider 
the scheme, and we have no doubt that what is said 
is perfectly true, although it would convey a juster 


ak | estimate of the position if we knew accurately what 


has led to this difficulty in getting competition. 
‘In some cases,” we are further told, ‘‘the 
amounts of the tenders have been of an altogether 
unreasonable character, and in many cases in which 
contracts have been accepted, very great delay and 
inconvenience has been caused in getting the work 
carried out.” We have no special knowledge of 
the general procedure of the Sheffield Corporation ; 


g|but judging from what we have seen of the 


ways of like bodies, we think it extremely pro- 
bable that the difficulties referred to are of the 
Corporation’s own making. To say that it is 
difficult to get competition amongst contractors is 
for a public body almost to condemn itself. There 
are so many contractors anxious to get work, that 
it can hardly be possible not to get some one or 


1} more of them to tender on terms that would show 
2!no more than reasonable profit. 
a4 | ever, some notable examples why, contractors are 


We have, how- 


so shy of tendering to corporation municipalities, 


and why, in their own defence, they have to allow 


very large margins to cover abnormal expenditure 
due to the foolish restrictions put upon their 


39 | working.. There was the case of the fire-floats for 


the London County Council. The latter body, in 
asking for tenders, inserted clauses of so unreason- 





able a nature that responsible firms refused to 





63 | and material. 





compete. In accepting the order they would 
practically have put the management of their 
yards beyond their own control. The mainspring 
of this was a desire on the part of the County 
Council to conciliate the Labour vote, and it 
was a glaring instance of sacrificing the interests 
of the community at large to those of a section of 
the publie. 

In the Sheffield committee’s report we only hear 
one side of the question ; but if the contractors of 
the district were in a position to state their case, it 
is quite possible a very different complexion would 
be put upon the matter. Another reason put for- 
ward for the existence of a works department is 


1) that the Corporation will so be able.to insure 


work of the best. quality, both as to workmanship 
If they do not. insure it already, it 
is a serious indictment against their own super- 
vising officials. 

The Corporation wisely propose in the first in- 
stance to begin with work only. ‘‘of what may be 
termed a simple, straightforward character,” but 
they propose to extend as they grow ,in; wisdom. 
The work is to be carried-out under the control 
and direction of a standing committee of the Coun- 
cil, composed, say, of nine members, these gentle- 
men to have the carrying out by their staff of such 
work as should be placed in their hands by the 


pe} Council, The nine members will, of course, be in 


honorary positions—i.e., they will get no more 
than glory for their reward. _ There is, how- 
ever, to be a permanent staff, who is to be under a 
‘* properly qualified chief.”” The duty of the latter 
would be ‘‘to prepare estimates of cost of works, 
to submit same from time to time, as required, to 
the various Committees ,|having work to execute, 
and to carry out and complete in all respects work 
from time to time entrusted, to him.” In other 
words, this properly qualified. chief will be the 
man who will really conduct affairs and do the work. 
Unless the scheme breaks down under. the, strong 
light of public criticism, the works department will 
have the spending of many. hundreds of thousands 
of pounds ; and this expenditure must be directed 
by, and practically under the control of, the properly 
qualified chief. For his remuneration he is to 
receive about 400/. to 500/. per annum ; the larger 
figure being, it will be remembered, the maximum 
which that great supporter of public works in 
general, Mr. John Burns, thinks is as much as 
any man should earn, from the Prime Minister 
downwards. There is, however, the staff still to 
consider. The next official mentioned is ‘‘ a clerk 
having had experience in building work, and com- 
petent , to price out quantities and measure up 
work.” This gentleman, who will also have con- 
siderable influence in the spending:of. the very 
large sums of public money referred to, is to have a 
salary commencing at no less than 100/. a year ! 
Accountancy is not overlooked ; . the department 
will require one senior and two junior clerks having 
had experience of this class of work. The salaries 
of these are not mentioned ; probably 10s. to 15s. a 
week would not be considered an extravagant esti- 
mate, to judge by the amounts already settled for 
other high officials. The working staff would con- 
sist of foremen, timekeepers, and artisans. 

We have great faith in human nature, and believe 
that honesty is acommon commodity where tempta- 
tions are not too great. It is a question, however, 
whether it is reasonable to expect corporation 
officials to be above reproach, to be. above the 
suspicion of accepting commissions, presents, or 
bribes when they are underpaid in the absurd 
manner that is so frequently the case. Plain speak- 
ing, we know, is apt to lead to offence ; but as the 
Sheffield Corporation have appointed no one to 
supervise their constructive department as yet, 
it may be hoped that they will find a paragon of 
virtue with ‘‘ experience in building work and com- 
petent to price out quantities and measure up 
work,” who will be like Czesar’s wife, even on a 
salary of less than 2. a week. 

A valuable part of the Report of the Shef- 
field Corporation consists.of the details of an 
inquiry made by the City Surveyor as to the 
results of works departments of other local 
bodies. This gentleman had addressed commu- 
nications to the officials of upwards of thirty 
county, city, and borough councils and vestries. 
These included every place where he had reason 
to believe a works department was in existence. 
From replies received, he concluded that only 
five authorities: have, actually established; works 





departments. These are Battersea, Huddersfield, 
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the London County Council, and West . Riding 
Council. There were, however, other bodies who 
have dealt with constructional works without 
actually establishing a separate department, and 
some of these have carried on operations on a some- 
what extensive scale. For instance, Bristol has 
erected stabling for 200 horses, cart sheds, stores, 
a hospital, and a council chamber. Electric sub- 
stations have been built, and cables laid by the 
engineer's staff, whilst repairs to the City property 
form no inconsiderable item. Glasgow is said to 
be carrying out a great deal of work in connection 
with its tramways, including the construction of 
cars ; but there is no works department for build- 
ings as the term is generally accepted. In Hull 
the Corporation have carried out a branch library, 
the expenditure being considerably in excess of the 
estimate ; circumstances being unfavourable to the 
experiment. Rochdale has also failed in a similar 
way; Plymouth has decided upon a scheme; and 
Belfast and Dublin are considering the question. 

Turning to those districts that have a regularly 
organised works department, we find that in Bat- 
tersea contractors have been entirely dispensed 
with since March, 1898. During the last two years 
the vestry has carried out 98 separate works, but 
none of these of the same magnitude as those con- 
templated at Sheffield. The expenditure for the 
two years, however, reached a total of 67,9431., or 
nearly 34,0001. per annum. 

The example of Huddersfield, which comes next 
on the list, is not promising. Some years ago the 
Corporation instituted a works department ; but 
experience showed that it was desirable to dis- 
continue it, and we are told in the report that ‘‘ an 
opinion is expressed in this case, and in several 
others, that a works department is not conducive 
to the best interests of the Corporation.” 

Rather full particulars are given of the operations 
of the London County Council Works Department. 
It is a question which has been dealt with at some 
length in these columns on a previous occasion ; 
and it is not one upon which the advocates of 
municipal industrial = rations are likely to be 
dwelt upon at any length. Naturally, the Sheffield 


report does not introduce such unpleasant matter as 


the ‘‘adjustment” of accounts, which forms so not- 
able a feature in the history of the London County 
Council Works Department. One would have 
thought that so undesirable a revelation as took 
place a few years ago would have been the death- 
blow to the system ; but vestrydom is tough, or at 
any rate, has a tough skin. We learn, therefore, 
without surprise, that the actual expenditure for the 
last financial year was 364,520/., the cost of indi- 
vidual jobs covering a wide range. 

During the half-year ending September 30, 
1899, the works actually completed and certified 
numbered fourteen. The cost was 23,3761. 19s. 
3d., against a final estimate of 23,9641. 17s. 7d. 
These figures show the profit of 587/. 18s. 4d. 
The latter sum, though not large, is appreci- 
able ; but before putting it to the credit of 
a works department system, we would like to 
learn something about ‘‘final” estimates, and 
common or ordinary estimates. Are final esti- 
mates adjusted as the work proceeds on the basis 
of its actual cost? In any case, a profit based on 
estimates, whether final or original, may be en- 
tirély visionary. We know how difficult it is 
in the case of new work, in which precedence 
is largely absent, to arrive at any reason- 
ably accurate figure as to its ultimate cost. 
When, however, a corporation makes its own 
estimates, and its success or failure is judged by 
the nearness of its performance of its promise, a 
very liberal margin is apt to be left on all items. 
The proper way of calculating profits on any 
undertaking would be to get bond fide contractors’ 
estimates of the price ai which they would carry 
out the work, and compare these with the final 
cost, including all items, such as standing expenses, 
interest, rent, &c. To talk about ‘‘ profits,” when 
the expression simply means a difference between 
an estimate more or less visionary and money 
really spent, is apt to be very misleading. 

Three works, however, showed an excess of cost 
over estimate. In one there was a deficiency of 
over 10001., or 8 per cent. on the whole work. 
This is said to have been ‘largely due to the fact 
that at the time the work was in progress the 
department had very little other work in hand, and 
consequently the general charges amounted to as 
much as 12 per cent. of the whole cost.” The 
instance illustrates one of the defects of corporation 


working. Had a contractor been employed, he 
would doubtless have had other work to go to 
when the London County Council operations were 
finished, and consequently the general charges 
would only have amounted to a proper proportion 
on this particular work. 

During the next half-year to that with which we 
have already dealt, the works completed and 
certified numbered twenty-three. The cost was 
200,706]. 18s. 5d.; the estimate was 180,756/. 15s. 5d. 
The ‘‘ loss ” was therefore 19,950/. 3s. 

West Ham affords a particularly instructive 
chapter in the history of municipal enterprise ; 
but the tale is too long to be told at length here. 
A works department was first established in the 
year 1894. e result was unsuccessful, and the 
department was discontinued, except as to small 
jobbing work. The Council, however, from time 
to time added work, and the result was that the 


works department was again created last year. | pos 


It is not easy to arrive at any definite figures in 
regard to these operations. It is sufficient to say 
that the ‘‘ defunct department,” to quote from the 
report, resulted in a loss of several thousand 
pounds, and official figures as to the financial 

osition of the new scheme are not to be obtained. 

he works. department of the West Riding 
County Council is of a special character, and deals 
= with three asylums. 

he results of the inquiry can hardly be con- 

sidered as encouraging to the Sheffield Corporation 
to enter into the business of builders, contractors, 
and manufacturers in general. It is no more than 
might be expected. Underpaid officials, working 
under the supervision of amateurs, can — 
carry on trading operations in competition wit 
private firms, where those having control devote 
their whole time and energies to the success of the 
undertakings with which they have had large ex- 
perience. 

The report concludes by setting forth some 
reasons why the Corporation should undertake 
constructional work. The first of these is the 
difficulty in obtaining tenders. This point we have 
already dealt with. It is stated that, ‘‘ although 
the different contracts have been advertised to the 
same extent, and in each case leading contractors 
have been asked to tender, sometimes only one or 
two tenders have come in, and occasionally there 
have been none atall.” We cannot believe that any 
‘*leading contractor” would be so foolish as to cut off 
his nose to spite his face in this way. There must be 
some substantial ground for refusal to tender, and 
we feel confident that the Corporation would find 
it if they were to search in their own arrange- 
ments. Delay in the execution of works is another 
accusation brought against contractors. Private 
bodies find means for guarding against such even- 
tualities, although, of course, in times of excep- 
tional pressure, when trade is particularly good, 
there must necessarily be some delay in obtaining 
materials. Corporations, however, would suffer in 
common with others in this respect. In dealing 
with public bodies, contractors find so many petty 
restrictions, so much want of flexibility, that delays 
frequently occur that might be easily avoided. It 
is hard to blame contractors for this. Complaints 
as to poor workmanship and materials may be put 
in the same category. They are things that all 
traders have to guard against, and corporations, in 
dealing with contractors, are as well—if not better 
—able to take precautions as private individuals or 
firms. If these precautions are not taken, officials 
stand self-convicted of neglect or carelessness, or 
perhaps something worse. 

‘*The high and constantly rising prices asked ”’ 
is the next reason adduced for doing away with 
the contractor. The contractor must make a profit, 
we are told, and he has to guard against possible 
rises in price of labour and materials, accidents, 
bad weather, and contingencies. Naturally, if 
these precautions are taken and prices do not rise, 
the contractor makes a larger profit. On the 
other hand, the margins have to be cut fine or 
the contractor loses the work ; and over any 
considerable period of time additional profits may 
be depended upon to little more than balance 
unexpected losses. It is suggested that the Cor- 

ration will get over the possibility of loss by buy- 
ing at the lowest rates, i.e., public money will be 
used for speculating in materials; for naturally 
Corporation officials will be no more able to forecast 
the market fluctuations than will private con- 
tractors. 





We have here commented on a few of the points 





brought forward in this report, in which an effort 
is made to support the creation of a department 
designed for using public money for trade pur- 
poses. Naturally, the report has not touched on 
those questions which would be detrimental to the 
creation of such a department. Contracting or 
private trading has much in its favour; and, on 
the other hand, there is very much to be said 
against —e trading. We have not gone out 
of our way to bring forward the latter points ; but 
many of them doubtless appear to our readers, 








FALSE TRADE DESCRIPTIONS. 

Nor content with making stringent regulations 
in connection with the use of letters patent and 
registered trade marks, the Legislature has decreed 
that no man shall wilfully apply a false trade de- 
scription to the goods of which he wishes to dis- 
e. One can recall a thousand articles in 
common use, the name of which conveys some idea 
of the method whereby they are manufactured, the 
ingredients used in their manufacture, or the place 
where they are made. It is essential that legiti- 
mate dealing in such articles should be protected 
by the enforcement of penalties against those 
who appropriate the hall-mark of some well-known 
brand. 

That caution must be exercised in applying a trade 
description to manufactured goods is abundantly 
clear from the cases which we are now about to 
consider. It appears that misdescription may be 
penalised, although the article described is as good, 
or even better, than that which it is intended to 
imitate ; while the fact that a master may in some 
circumstances be held responsible for the acts of 
his servant or workman, tends to increase the danger. 
The provisions of the Merchandise Marks Act, 1887, 
so far as they are material for our present pur- 
pose, are as follow: ‘‘ Every person who. . . (d) 
applies any false trade description to goods, or 
causes any false trade description to be applied to 
goods, shall . . . unless he proves that he acted 
without intent to defraud, be guilty of an offence 
against this Act.” A person selling, or exposing for 
sale, any goods to which a false trade description has 
been applied, is also liable to be convicted of an 
offence under the Act, unless he is in a position 
to show (a) That having taken all reasonable pre- 
cautions against committing an offence against this 
Act he had, at the time of the commission of the 
alleged offence, no reason to suspect the genuine- 
ness of the trade description ; and (b) That on de- 
mand made by, or on behalf of, the prosecutor, he 
gave all the information in his power with respect 
to the persons from whom he obtained such goods 
or things; or (c) That otherwise he acted in- 
nocently. 

While the intention to defraud or mislead is 
sometimes said to be an essential ingredient of a 
case under this Act, that intention may be inferred 
from the fact of the misdescription, and it is not 
always necessary to show that the purchaser was 
prejudiced by the action of the defendant. Thus 
it may sometimes be ‘‘correct” to give a “‘ false” 
trade description. In Gridley v. Swinborne (52 
J.P. 791, 5 T.L.R., 71) an article was sold in 
packets as ‘‘S’s patent refined isinglass,” preceded 
by the words, ‘‘ By Her Majesty’s Royal Letters 
Patent,” and the Royal coat-of-arms. On analysis 
the contents were found to be gelatine. An infor- 
mation for unlawfully applying to gelatine a false 
description, and thereby stating it to be isinglass, 
also with representing it to be the subject of an 
existing patent, was held to be rightly dismissed 
on the ground that isinglass was often used for 
gelatinous matters, and that the words ‘‘ patent 
refined isinglasss ” were not an untrue description. 
The gunpowder case may be referred to in illus- 
tration of the principle that sale to the prejudice 
of the purchaser is not essential. Certain gun- 
powder manufacturers contracted to ng! gun- 
powder under the trade mark of ‘‘ R.L.G. No. 4. 
Owing to an explosion, they were unable to manu- 
facture the powder, but they obtained gunpowder 
equal in quality from a German manufacturer, 
and anthal it in barrels supplied by the Govern- 
ment, and inserted their own trade name on the 
labels as contractors. They sustained a loss by 
having to import the gunpowder, and no complaint 
was made by the Government, but no communica- 
tion was made on delivery that the gunpowder was 
of German manufacture. The Queen’s Bench 
Division held that the Justices were wrong In 
refusing to convict, as the description attach 
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implied that they were delivering gunpowder of 
their own manufacture, when, in fact, it was not 
such [Stacey v. Chilworth Gunpowder Company, 38 
W.R., 204]. Mr. Justice Mathew said in this case : 
“The intent is ce se from the delivery of some- 
thing different to that which the purchaser expected 
to receive from the description given to the goods, 
1.e., by the use of a particular trade mark which 
tends to deceive without- necessarily any intent 
to cheat purchasers in so doing.” Thus articles 
are sometimes described as ‘** hand made,” when in 
in fact they are made by machinery ; or to take a 
concrete instance, a certain well-known tobacco 
was described in advertisements as ‘‘ hand cut,” 
when it had, in fact, been cut by machinery. No 
reasonable person would imagine that there could 
be any particular virtue in hand-cut tobacco, but 
it was decided, nevertheless, that the proprietors 
should be mulcted in penalties for misdescription. 

Certain cases which have arisen in connection 
with trade marks illustrate the meaning of ‘‘ intent 
to deceive.” Thus, in the case of Hayward’s trade 
mark (54 L.J., Ch. 1003), a trade mark contained 
the words ‘‘sole maker”. immediately preceding 
words descriptive of an article. It was admitted 
that the persons registering the mark were not 
the sole makers of that article. The Court 
ordered the mark to be expunged from the 
register as being calculated to deceive. It was 
decided in the case of Coppen v. Moore [1898, 
2 Q. B., 300], that the Merchandise Marks Acts, 
1887, renders the master or principal liable crimi- 
nally for the acts of his servants and agents in 
all cases where the conduct constituting the offence 
is pursued by such servants or agents within the 
scope or in the course of their employment. The 
master or principal can only be relieved from 
criminal responsibility if he prove that he acted in 
good faith, and that he did all that was reasonably 
possible to do to prevent the commission by his 
agents and servants of offences against the Act. 
That the statute has no application to mere verbal 
descriptions was established by the case of Langley 
v. Bombay Tea Company (16 T.L.R., 441). There 
defendants were charged with having applied a 
false trade description to certain packages of tea. 
It appeared that Langley had gone tothe defendants’ 
shop in Newcastle, and had asked for two 3 Ib. 
of tea. The tea was lying in packets on the 
counter, each of them being marked ‘‘ The weight of 
this package, including the wrapper, is 4 lb.” 
Two of these were handed to Langley. It was 
found upon subsequent examination that there was 
less than 4 Ib. of tea in each package, but it 
was clear that there was no written statement that 
each package contained a complete $1b. In these 
circumstances the magistrates had refused to con- 
vict on the ground that a description expressed in 
words or implied by conduct was not sufficient to 
constitute an offence under the Act. In this they 
were confirmed, on appeal, by the Divisional Court 
(Grantham and Channell, J.J.). 

The country of origin often forms a very material 
element in a trade description. It was for this 
reason that the phrase ‘‘made in Germany” was 
instituted in order to protect English manufac- 
turers. In the eye of the law, however, it is just 
as important that the term ‘‘ foreign made ” shall 
be a true description, as that the term English make 
shall only be attached to articles of genuine English 
manufacture. The first case upon this point was 
what is known asthe ‘‘margarine case.” The founda- 
tion of a margarine mixture made in France, and 
Imported as oleo-margarine, was mixed at South- 
ampton with a small percentage of imported Danish 
butter and English milk. The finished product 
was called Le Dansk, and was sold in England in 
card boxes under the description of ‘‘ Le Dansk ” 
French Factory, Le Dansk, Paris. The conviction 
was aflirmed on the ground that the words were 
a false trade description, and the article was 
obviously represented as being of foreign make 
ong it was not [Bischop v. Tobin, 1895, 44 W.R. 


._ In Williamson v. Tierney—which was reported 
in ENGINEERING, on page 277 ante—the defen- 
dants were proceeded against for selling watches 
described as ‘‘ English lever” watches. The magis- 
trate found that certain important parts of the 
watches in question were imported in a more or 
le s unfinished state from abroad, and that when 
they were received in this country they were not 
fit to be placed in a watch, but had to be mounted 
and adjusted so as to work accurately with the 
other parts of the watch, which were made through- 








out in England. He found, asa fact, that no watch 
was regarded as an English watch, or-was rightly 
called English, which contained foreign parts of 
material importance other than the hair-spring or 
main-spring, or things of comparatively insignificant 
character, such as screws. He also found, and 
it was for this reason that he convicted the appel- 
lants, that certain parts of the watches which had 
been specified were of most material importance, 
and were imported from abroad in such a condition 
that they were foreign parts when they arrived in 
this country, and remained foreign parts after they 
had been operated on, polished, and fitted into the 
watch by the appellants. This case goes no further 
than saying: If certain essential portions of a watch 
are of foreign manufacture, it is not competent for 
an English watchmaker to describe his watches as 
English, although the fitting together of the parts 
may have taken place at Coventry. 

here is one species of false trade description 
which, so far as we are aware, has not yet been 
made the subject of a prosecution under the Mer- 
chandise Marks Act. Suppose a certain article 
of manufacture is described as having received a 
first prize or a gold medal at the Paris Exhibition, 
would this be a false description ? In our view such 
a statement, if made in writing upon the label 
attached to the article itself, would be false within 
the meaning of the Act. 

It remains for us to qualify all that we have said 
above by pointing out that, although a certain de- 
scription may at one time have been exclusively used 
in connection with goods from a certain district, or 
to describe a particular process of manufacture, the 
lapse of time, and the gradual unauthorised adop- 
tion of the same description in relation to other 
articles, may diminish or entirely abolish the ele- 
ment of falsity. Thus the title ‘* Worcester Sauce” 
was originally confined to sauce made within a 
certain area, but now the title appears to be ap- 
plied indiscriminately to many sauces. An in- 
teresting example of this was afforded in connec- 
tion with ‘blue lias lime.” A cement company 
who carried on their business in Cambridgeshire 
manufactured cement from the gault, but described 
it as blue lias cement. ‘I'he proprietors of 
a cement works in Warwickshire who derived 
their supply of clay from the blue lias, which, 
as the geologist well knows, forms part of 
the Jurassic system, and stretches in a well-defined 
band across England—sought to restrict the title, 
‘*blue lias lime,” to cement which was actually 
made from the geological formation which bears 
this name. The magistrate, who had the advan- 
tage of hearing expert evidence on both sides, came 
to the conclusion that the term ‘‘ blue lias lime ” 
had lost its former significance, and might be used 
in connection with cement made from the Cam- 
bridgeshire rock. We see in this decision an 
attempt to follow the well-known principle of the 
law of trade marks, that no trade mark which is 
a description of the article, or which bears a geo- 
graphical name, is allowed to be valid. 








THE LIVERPOOL TRIALS OF HEAVY 
MOTOR VEHICLES. 

On Friday last the trials of heavy motor vehicles, 
carried out on behalf of the Liverpool Self-Pro- 
_— Traffic Association, were brought to an end 

y a run of the wagons from Blackburn to Liver- 
as vid Preston. Asa whole the trials seem to 

ave demonstrated that the art.of building and con- 
structing motor cars for the conveyance of heavy 
freight has now reached a fair level of excellence. 
Seven of the cars completed the trials without ex- 
periencing any mishap whatever, and in another 
case the damage was confined to the breaking of a 
spring on the Thursday’s run, which was readily 
replaced, so that the vehicle was able to take 
its proper place in the proceedings of the following 
day, and carried its load of 3 tons 4 cwt. from Black- 
burn to Liverpool without further misadventure. 
Of the other cars entered, numbering originally 
eleven, two by Messrs. A. and OC. Musker put in 
an appearance indeed, but having been completed 
too late for preliminary trials, proved to be out of 
adjustment, and were immediately withdrawn by 
their makers. Messrs. Simpson and Bibby were 
particularly unfortunate in their car which 
through the hill-climbing trials with success, but in 
some way or other the framing was strained, and it 
became necessary on the next day to withdraw the 
car. The car entered by the Mechanical Transport 





Company was not completed in time and took no 
part in the proceedings. 

There was little opportunity of comparing the 
respective merits of petrol and steam cars, since 
the only petrol cars taking Bap in the trials were 


entered in Class A, in which there’ were no steam 
cars. Up hill the steam cars seemed to have an 
advantage, maintaining their speed better, though 
the petrol cars got up all right ultimately, and on 
the level ran more rapidly than most of the steam 
cars, though the latter were driven much faster 
than would be advisable on daily work if the repair 
bill is to be kept down. It has, however, to be 
borne in mind that too much attention may be paid 
to this point, especially at the present stage of the 
heavy motor car industry. By working a car easily 
its life may, it is true, be greatly prolonged; but as 
substantial improvements, even if in details only, 
may be expected within the next few years, it may 
prove a wiser policy to drive the cars hard so as to 
make them pay for themselves in a short time, 
when they may be replaced by new ones embody- 
ing the improvements resulting from experience. 
On the other hand, it is probable that the wear 
and tear from road shocks increases much faster 
than the speed of transit. Jn the ’98 trials there 
was much trouble with the wheels of the cars, but 
this year there was no failure of this nature with 
any of the cars. As now constructed, the wheels 
are made on the artillery model, and are fitted with 
very heavy tyres. Suspension wheels similar in 
type to the bicycle wheel have been tried, and 
gave satisfaction when used on macadam roads, 
but failed through crystallisation when run on 
setts. The use of rubber tyres, either solid or 
pneumatic, would doubtless prevent this; but 
the cost, both initially and for repairs, prohibits 
the use of such tyres on heavy goods wagons. 
On several of the cars the fuel was distributed 
over the grate by means of a central shoot. The 
top of the boiler is slightly concaved, and from the 
middle of the shallow dish thus formed a shoot 
leads to the grate. The attendant has merely to 
shovel coke into this shoot, and it will then 
automatically distribute itself evenly over the 
whole of the grate. This it does because the 
road shocks keep the whole mass of fuel in a 
constant state of tremor, causing it to find its 
own level almost as if it was a fluid. The road 
tremors are also advantageous in assisting to 
liberate the steam from the heating surfaces, thus 
rendering them more efficient. Firing is, with 
most of the cars, fairly frequent. The draught 
with the central-fired boilers is regulated by a 
damper in the ashpit below, but a certain amount 
of air also finds its way down the central shoot. 
This, indeed, tends to cool the fire, and accordingly 
on heavy up gradients the shoot is closed by a 
cover ; but this is unnecessary under ordinary con- 
ditions. Makers differ as to their arrangements 
for altering gears. In some cases, in order to put 
on the low gear, when necessitated by a stift 
hill, the driver has to dismount and go to the 
rear of the car, an arrangement that involves delay 
and unnecessary trouble to the attendant, and on 
reaching the top of the hill, the latter has again to 
dismount to put on his high gear. In other cars 
the change is made by a shift lever within easy 
reach of the driver’s seat. The arrangements for 
checking weights of fuel and water were as follow : 
Two observers accompanied each car, and were 
provided with log sheets on which were entered 
the times of passing certain landmarks, the corres- 
ponding boiler pressure, and the amount of water 
taken in at the various depéts, on starting in 
the morning. The tanks were filled, and the 
water level in the boiler noted. The height of 
the fire on the grate was checked as the car 
left the depdt. The coke used was carried 
in sealed bags, which were emptied into the 
bunkers as the necessity arose. At the inter- 
mediate dépéts the water tanks were filled from 
casks graduated by means of drawing-pins inserted 
at every five-gallon level. Measures were carried 
on the car, by means of which the observers ascer- 
tained the quantity taken exceeding an even mul- 
tiple of five gallons. At the end of the run the 
boiler was filled to the same level as at starting, 
and the quantity of water remaining in the tanks 
measured. The height of the fire on arrival was 
also taken, and the coke remaining in the bunkers 
weighed. 

In all the cars which came successfully through 
the trials a skilled driver was necessary, but in 
the cars entered by Messrs, Musker, and in that 
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by Messrs. Simpson and Bibby, an attempt was| in Lancashire, the car is obliged to be kept idle for | seen 


, provided for, the amount being limited by the 


made to construct cars capable of being worked by several hours whilst waiting to be loaded or un-| compressibility of the rubber rings between the 


a commoner class of labour. All these cars were 
unlucky at the trials ; as already stated, the Musker | 
cars were completed too late to get them into adjust- | 


laden. This wait is all dead loss on the part of the 
motor car, but is necessary in the case of the horse. 
These intervals of rest, which are unavoidable as 


spherical bushes and the engine casing. 


The final report of the judges has not yet been 
ublished, but we learn that a gold medal has 


ment, and had consequently to be withdrawn at the | business is at present conducted in Manchester, tend been awarded to Messrs. G. F. Milnes and Co., 
last moment. The Simpson and Bibby car strained | to diminish considerably the range at which the Limited, for the two petrol cars entered by them 
its frame during the hill-climbing trials, which it} motor wagon can compete with combined railway | in Class A, and that a similar award has been made 
successfully completed, and had to be withdrawn and horse traction. After loading in the morning, | to the Lancashire Steam Motor Company for their 
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TO BLA 


| THURSDAY, JUNE 6, LIVERPOOL 


| 
Fripay, JUNE 7, BLACKBURN TO 


CKBURN, 41 MILEs. LIVERPOOL, 445 MILES. 


| 





NAME OF MAKER. 


| 


Number of Car. 
Load Taken. | 





jtons cwt. qr. 


A |G. F. Milnes and Co. (petrol)... 1 19 2 
| 
| 
2;A} Ditto Ditto 
| B |The Lancashire Steam Motor 
| Company (steam) .. = 
| © |The Thornycroft Steam Wagon | 
| Company, Limited (steam). . 
D Ditto Ditto | &§ 
2| D |Messrs. T. Coulthard and Co.,| 
| Limited (steam) p ee ee 
| D |Mann’s Patent Steam Cart and 
} Wagon Company, Limited) 
(steam) .. | 
Ditto 


1 19 2 


19 2 
8 0 
16 0 
14 0 BR 


0 | 4 
19 8 | 44 556 





D Ditto & 


next day. It was most unfortunate that the fates 
proved unpropitious in this way, as it would have 
been very interesting to have seen how these cars 
acted during the long runs on the last four days 
of the trials. We have much sympathy with the 
attempt to construct automatic plant of every 
description, but it must be remembered that whilst 
such plant can be easily operated by very unskilled 
labour, a staff of clever mechanics has in general 
also to be maintained to inspect and regulate the 
machinery and make certain that it continues in 
proper adjustment. In short, with automatic ma- 
chinery a much smaller quantity of skilled labour 
is needed ; but that which is still employed, and 
some is always necessary, must be of the highest 
quality. , 

As stated in our last issue, one object of the pre- 
sent trials was to convince the authorities that the 
tare limit of motor cars might well be raised. In 
Liverpool, the lurries used along the docks weigh 
about 2 tons each, and on them as much as 10 tons 
is sometimes drawn by three horses, the average 
load being as much as 7 tons. The horses are 
arranged tandem fashion, and hence the whole turn- 
out measures between 50 ft. and 60 ft., whilst the 
length over-all of the big Thornycroft car, which 
the makers claimed can easily carry a load of 
7 tons, measures but 22 ft. 6,in. In this respect 
the steam car has a great advantage over horses, 
and it can, moreover, be worked much harder. 
Probably the ordinary dray horse in South Lanca- 
shire averages little more than two or three hours’ 
actual work in the day. He is very heavily loaded, 
and has to work very hard when at it, but makes 
short trips, with frequent periods of rest. The 
car, on the other hand, keeps going, and even 
if its maximum speed were no greater than that 
of the horse, would cover two or three times as 
much ground in the day. In fact, Mr. Shrapnell 
Smith, from careful inquiries, is able to state that 
in actual practice a Class B car can replace two 
lurries and four horses, even where, as is the case 
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the driver must get to Manchester in time to be 
unloaded before 12, and when he arrives there may 
find a whole string of horse-drawn lurries in front 
of him. If the work of unloading is not started by 
10 minutes to 12, the warehousemen will not touch 
it till after 2 o’clock, and as a consequence the car 
“ likely to complete its return journey at a very late 
our. 

The greatest drawback to be found to the use of 
motor wagons at present is the legal limit of tare. 
A horse-drawn lurry to take 7 tons weighs, as has 
been stated, about 2 tons. Hence, if constructed 
on the same lines, the weight of boiler, engines, 
and accessories of a motor wagon must not be 
greater than 1 ton if the legal tare of 3 tons is not 
to be exceeded. No cars were entered in the trials 
complying with these conditions, though the Ley- 
land firm had an excellent car capable of taking 5 
tons, and within the 3-ton limit of weight, and this 
went through the whole of the trials without any 
misadventure to any part of the framework or 
machinery. 

On this page we give a Table showing the 
results obtained in the runs of June 6 and 7, which 
will complete the Table provided in our last issue. 

In our description of the motor wagon entered by 
Messrs. T. Coulthard and Co., of Preston, in our 
issue of May 31, we mentioned the plan adopted 
for suspending the engine and transmission gearing 
from the frames. A casing completely distinct 
from the frames contains and supports the engine 
and transmission gear, and is hung from the frames 
by three spherical bearings. Two of these are at 
— ends of the third countershaft, and are 
illustrated in Figs. 1 and 2 annexed. As shown, 
the shaft runs in bushes fixed in cylindrical projec- 
tions of the engine casing, and these projections in 
turn carry externally spherical bushes, which work 
in suitable seats secured to brackets on the main 
framing. Any individual twisting of these frames 
in no way affects the alignment of the countershaft. 
A certain amount of lateral motion is, it will be 
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car in Class B, and to the Thornycroft Steam Wagon 
Company, Limited, for the car entered in Class C. 
Awards for the vehicles comprised in Class D are 
still under consideration. 





NOTES. 
THE WoRKMEN’s CoMPENSATION Act, 1897. 

THE never-ceasing flow of cases under this Act 
serves to indicate that the tendency of the Courts 
is to interpret its somewhat hazy provisions in 
favour of the workmen. In Mitchell ». Hennings 
(Times, May 20, 1901), which was heard in the 
Clerkenwell County Court, the applicant, who 
had been injured in the course of his employ- 
ment, gave notice of a claim under the Employers’ 
Liability Act. He subsequently made a general 
claim for compensation without mentioning the 
Workmen’s Compensation Act. A weekly payment 
of half wages was made to him by an insurance 
company, in addition to 2s. 6d. a week from his 
employer for a period of 10 months, during which 
period a lump sum was offered to him on several 
occasions. Payment having been stopped, the 
workman applied to the Court for an award at the 
rate of 103. per week. It was urged, on behalf of 
the employers, that a proper notice had never been 
served upon them, and that they had not waived 
their rights under the Act. The learned judge, 
however, found in favour of the applicant, saying 
“that the amount of the award was not to be 
affected by the fact that since the accident the 
respondent had offered, and the applicant had 
refused, employment at the former rate of wages.” 
Another case (Perry v. Clements) which was decided 
in the King’s Bench Division proves that the 
receipt by a workman of compensation in pursuance 
of a notice of injury will not estop him from making 
a subsequent claim in respect of his injuries from a 
third person. In the case under notice the plaintiff 
was a sawyer in the employment of Messrs. Jones. 
The defendant was a contractor carrying on busi- 
ness in Hammersmith. On March 12 the plaintiff 
was injured owing to the negligence of the defen- 
dant’s servants. After the accident a notice of 
injury was served on the employers in accordance 
with the Act of 1897, under which they made a 
voluntary payment of wages. The plaintiff then 
brought an action against the defendant, whose 
servants had by their negligence caused the injuries. 
It was urged on the defendant’s behalf that the 
document notifying the injury was a notice and 4 
claim for compensation as well ; and, therefore, the 
plaintiff could not recover from the defendant. 
Mr. Justice Ridley said the plaintiff was entitled to 
succeed. He said: ‘In my judgment the claim for 
compensation is the initiatory proceeding, and not 
the notice of injury. Here a simple notice had 
been served on the employers that Perry was 1n- 
jured in their employment, but not a word was 
said to the effect that Perry was going to claim 
compensation as well. It is sufficient to say 
that in the absence of a claim for compensa- 
tion there is no proceeding under the Act. 
In the event the plaintiff had judgment for 226/. 
We recognise a danger which may underlie the 

ressing of this argument to its logical conclusion. 





the voluntary payment of compensation by the 
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master is not payment under the Act, unless an 
actual claim has been entered by the workman, 
what is there to prevent a workman bringing suit 
against his master at any subsequent date? Accord- 
ing to the learned judge, payment in response to a 
notice of injury is not payment under the Act, and 
the Act itself merely provides that no workman 
shall be entitled to compensation under and also 
independently of the Act! Possibly the lawyers 
may see some way out of this difficulty if it ever 
arise. 


Navat Arcuirects MEETING at GLasGow. 


The series of important technical meetings which 
will be held at Glasgow, largely as a result of the 
attractions of the Exhibition, begin next week, 
when the Municipal Electrical Association hold 
their annual meeting ; and in the week following, 
beginning on the 25th inst., the Institution of Naval 
Architects will hold their summer meeting, to 
which both French and German naval architects and 
marine engineers have been invited. The German 
colleagues of our naval architects will cross the 
North Sea in their latest triumph, the Hamburg- 
American liner Deutschland, which has been 
placed at their disposal by the company. The 
meetings at Glasgow promise to be most interest- 
ing, the nine papers down for discussion embracing 
several topics of immediate and pressing interest. 
Having lost, somewhat suddenly, the services of 
so able a secretary as Mr. Holmes—who, as our 
readers are aware, has accepted an important 

osition under Government—the council of the 
fnatitation is fortunate in having secured, even 
temporarily, the co-operation of Mr. G. R. Dunell, 
who has undertaken the duties of secretary at this 
important juncture, and will thus act until after 
the Glasgow meeting. After the President and 
council have been received by the Lord Provost 
at the municipal buildings, they will proceed 
to the corporation galleries, which are admirably 
suited for the technical proceedings. Here the 
Hon. the Lord Provost, Mr. Samuel Chisholm, 
will deliver an address of welcome, and the 
Earl of Glasgow will reply. Lord Brassey will 
lead off the technical proceedings by reading 
two papers, the one on ‘‘ Mercantile Auxiliaries,” 
and the other on the equally pressing subject of 
“The Conversion or Re-Armament of Ships on the 
Effective List.” Mr. E. T. D’Eyncourt will read 
the third paper on Tuesday, ‘‘ On the Limit of the 
Economical Speed of Ships.” On Wednesday, 
again, the forenoon will be devoted to consideration 
of technical problems, Mr. Archibald Denny, who 
was a member of the Load Line Committee, 
beginning with the paper on ‘‘Free-Board.” Mr. 
J. Bruhn will contribute the second paper, ‘‘ On the 
Tranverse Strength of Ships ;” while Mr. J. H. 
Macalpine, who has given much time to the con- 
sideration of the problems of engine balancing, 
will make ‘*A Contribution to the Solution 
of the Vibration Problem.” On Thursday fore- 
noon Professor Biles will have a subject con- 
genial to him in ‘“‘ Standardisation of Ships’ 
Calculations ;” and following this will be two 
papers by M. Drzewiecki on ‘* Screw Propel- 
lers ;’ while the last paper will be by a former 
Chief Engineer of the French Navy, M. A. 
Hauser, on the ‘‘ Adoption of a Rational System 
of Units in Questions of Naval Construction.” This 
is a formidable programme for a summer meeting, 
but largely owing to the well-directed efforts of the 
local reception committee, and of Mr. George 
Strachan, secretary to the Fairfield Company, the 
hon. secretary of the committee, a large number of 
social functions have been arranged. On Tuesday 
afternoon the members will go to the Exhibition, 
and be received in the Art Gallery by the Lord 
Provost. At 8 p.m. there will be a conversazione 
in the Municipal Buildings. On Wednesday after- 
noon the members will be received at either of 
three important works: Messrs. Connell’s ship- 
building yard at Whiteinch, where some of 
the largest merchant vessels are now built; at 

essrs, David Rowan and Sons’ engine and 
boiler works, where a large amount of new 
machinery has lately been installed; or at Messrs. 
J. and J. Weir’s engine works, Cathcart, which 
18 now worked under the modern system of 
standardisation, with automatic machinery and the 
premium system of labour payment. The Institu- 
tion dinner will be held at the Exhibition on Wed- 
nesday evening. On Thursday afternoon the 
members and their lady friends are invited to a 
garden party at the seat at Kelburne of the Presi- 


miles per hour. 








dent, the Earl of Glasgow ; and in the evening 
there will be a reception at Glasgow University, 
upon the invitation of Principal Storey and the 
Senate ; while on Friday the members and visitors 
will go on a cruise on the Firth of Clyde, in one of 
the famous Clyde paddle steamers. 


Tre Soran Ectresz Cyctone or May 28, 1900. 
The total eclipse of May 28, 1900, was well 
observed in North America. The umbra of the 
moon (or area of total eclipse) crossed the southern 
part of the United States in an oblique direction 
approximately from the Gulf of California over to 
Washington. The results of the meteorological 
observations made on this occasion have been 
summed up by Mr. H. Helm Clayton in the Pro- 
ceedings of the American Academy of Arts and 
Sciences of January, 1901, and a detailed discussion 
of the data has appeared in the Annals of the 
Astronomical Observatory of Harvard College. 
The conclusions arrived at are exceedingly inte- 
resting. The total eclipse area or penumbra had 
a diameter of about 5006 miles ; the eclipse shadow 
travelled with a — somewhat greater than 2000 
he temperature and wind obser- 

vations indicate very clearly an overflow of wind 
from around the umbra, and an inflow around the 
borders of the penumbra, As the umbra moved 
from the western over to the eastern coast, the 
winds were practically reversed in direction. A 
cold area followed the umbra, lagging behind it 
by about 500 miles. This area of maximum cold 
aga over Wadesboro, in North Carolina, where 
tr. Helm Clayton was himself stationed, at 
9 a.m., and over Washington and Virginia Beach, 
which are not very far away, at about the same 
time. The temperature depression exceeds 8 deg. 
Fahr. Plotting the successive fifteen minutes’ 
observations at distances of about 500 miles, a 
synoptic chart was obtained which distinctly shows 
an anti-cyclonic circulation of the wind around the 
centre of the eclipse extending out to a distance of 
1500 miles from the umbra. Outside this area 
there was an equally distinct cyclonic circulation 
about 1000 miles in width, extending beyond the 
edge of the penumbra. The greatest temperature 
depression spoken of was not exactly in the track 
of totality, but a little to the north of it ; this was 
chiefly due, no doubt, to the Continental effect, 
and also to the fact that the sky was cloudy in the 
southern parts—at Havana, for instance. The air 
pressure observations are in entire agreement with 
the conditions as indicated by the wind and tem- 
perature curves. The air barometer of F. Napier 
Denison, at Toronto, that is, considerably north 
of the path of totality, brings this out as well 
as the instruments at Washington, Pa., and 
at Blue Hill, Mass. At Toronto the eclipse 
began at 7:47 a.m. and ended at 10.18 a.m. 
The air pressure kept below what it would pro- 
bably have been if there had been no eclipse 
throughout the period. But there was a decided 
upward swell of high pressure between 5 and 9 
before the middle of the eclipse, and, further, a 
ring of high pressure surrounding the eclipse, 
marked by a rise in the barometer immediately 
preceding the beginning and following the end of 
the eclipse. This is precisely what Férrel’s theory 
of a cold-air cyclone demands. We may distinguish 
between cyclones with a hot centre and cyclones 
with a cold centre. There is vertical circulation 
also in the latter, but it is out from the centre in 
the lower regions, and towards the centre above, 
the air gradually settling down in the central 
column. Theoretically, this eclipse cyclone is of 
especial interest, because it is clearly connected 
with the fall of air temperature, and is freed from 
all questions of vapour condensation and of meet- 
ing of air currents. It may, indeed, be com- 
pared to a grand experiment by Nature, in which 
all complications of cyclones are removed. This 
cyclone developed and dissipated in the atmosphere 
again with a wonderful rapidity, and progressed 
with a velocity of 2000 miles per hour, moving 
with its originating cause, not drifting with the 
atmosphere. The eclipse cyclone shows no apparent 
lag or dynamic effect due to the inertia of the air. 
This discovery, that the brief fall of. temperature 
attending a solar eclipse produces a cyclone which 
accompanies the eclipse shadow at the rate of 2000 
miles per hour, suggests that the fall of temperature 
due to the occurrence of night must tend to produce 
a cold-aircylone. The heat of the day, on the other 
hand, gives a hot-air (hot centre) cyclone, and these 
two diurnal cyclones would explain the double 


diurnal period in the air pressure and the annual 
oscillations of the hours of their maxima and minima. 
Those diurnal cyclones move from east to west, 
contrary to the motion of ordinary cyclones, with a 
velocity which is 1000 miles per hour at the equator 
and diminishes towards the poles. Mr. Clayton 
refers to observations conducted at Blue Hill, and 
at Cordoba, in the Argentine Republic, and, further 
on, the Santis Mountain, in Switzerland, in confir- 
mation of these suggestions. 








TRIAL OF A TURBO-GENERATOR AFTER 
TWELVE MONTHS’ WORKING. 

WE publish below a very interesting report by 
Professor Ewing, giving particulars of a test of turbo- 
generator after it had been at work for some twelve 
months. The report is of especial interest, in view 
of a charge frequently brought against these prime 
movers to the effect that though highly economical 
when new, they become great steam eaters after 
six months’ work. As will be seen from the figures 

iven below, the consumption of steam per kilowatt- 

our did not differ very greatly in Professor Ewing’s 
tests from what it was at the tests made fifteen mont 
previously. It should be borne in mind that the 
engine in Professor Ewing’s tests was driving its own 
air and circulating pumps, and was supplied with wet 
steam, whilst at the Newcastle trials of October 27, 
1899, dry steam was provided, and the air and cir- 
culating pumps independently driven. 





Report oN TRIALS or A 500-Kimowatt Steam TvrBo 
ALTERNATOR AT THE WORKS OF THE CAMBRIDGE 
Exzcrric Suppty Company, Limirep, JANUARY, 1901. 
Art the request of Messrs. C. A. Parsons and Co., I 

have made a series of trials of a 500-kilowatt steam 

turbo alternator, at the works of the Cambridge Eleotrio, 

Su ply Company. 

is machine was supplied by Messrs. Parsons to the 

Cambridge Company, and was erected at the company’s 

station in January, 1900. During the last year it has 

been doing a large part of the duty of the station. The 
machine was tested in oo in the station, and under 
the same conditions in respects as those which hold 

in its regular work. The tests are therefore specially im- 

— as showing the behaviour of one of these turbine 
ynamos under the conditions of daily use, and after it 

= a _ use for a gna 4 PP. ———s 
up) mpany were gi enough to possible 

facilities for carrying out the trials. 

The station log, to which the company’s manager and 
engineer gave me access, shows that the machine began to 
run on January 20, 1900. By the end of January it had 
run for 97 hours. In February and h it ran almost 
daily, taking the heaviest part of the daily load. From 
the middle of April to September it did duty only from 
time to time, these being months of light load. In 
October it ran almost daily. In November a sister ma- 
chine of the same power was installed, and from that time 
the two machines were employed to take the load on 
alternate days. : 

The machine is a compound turbine of the parallel 
flow type running at about 2700 revolutions per minute, 
and governed electrically to give constant volts, with its 
shaft directly coupled to the armature of a anaes 
alternator generating 250 amperes at 2000 volts. e 
exciter armature is on a prolongation of the same shaft. 
Steam was pag an at 150 1b. per square inch from a pair 
of Lancashire boilers, through about 140 ft. of a steam 
pipe, for the most part 6 in. indiameter. The steam was 
not superheated, and there was no separator, but water 
which collected in a pocket under a vertical limb of the 
steam pipe leading to the engine was from time to time 
blown off. ag owever, was insufficient to keep the 
steam dry, for the velocity of steam in the pipe was too 
great to allow much of the moisture to be deposited in 
the pocket. Evidence that the steam was, in fact, wet 
on admission to the turbine was given when an indicator 
was applied to record the variation of pressure in each of 
the successive blasts by which the steam was sdmitted. 
This wetness would, of course, affect unfavourably the 
results of the tests. 

The turbine is furnished with a surface condeneer, and 
drives its own air pump and circulating pump (the latter 
lifting water 12 ft.), by means of a shaft carrying a screw 
wheel which is driven by a worm on the main turbine 
shaft. The measured consumption of steam therefore 
includes what is required to drive these auxiliaries. 

The discharge from the air pump was delivered, for the 
purpose of the test, through a two-way valve into tanks 
which were filled alternately. The discharge into each 
was continued until the tank was filled “pio an overflow lip 
in a narrow neck, and the valve was then thrown over, 
to fill the other tank, any overflow from thelip being col- 
lected in a can and emptied into the other tank. The time 
at which each tank in turn was filled was noted to the 
nearest second, and the times were taken continuously 
from tank to tank during each run in the trials. 

To measure the outputof the machine a Kelvin watt 
balance was employed, which at the conclusion of the tri 
wassealed up and sent by messenger to Glasgow to have its 
constant redetermined by the makers, Messrs. Kelvin and 
White. They repo that a small correction in the 
original constant had become necessary. The corrected 
constant determined in this way has been used in the 
reduction of the results. During each trial the readings 
of this wattmeter were taken larly every 24 minutes. 





Readings were also taken of a vin electrostatic volt. 
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meter and an ampere meter. The results of these were in 
good general agreement with those of the wattmeter, but 
it is the readings of the wattmeter which have been 
accepted as authoritative. 

The tanks were calibrated by me after the trials, by 
weighing each with its contents on a standard platform 
balance. hen filled to the overflow lip with water at 
75 deg. Fahr. the weight of the contents was : 

Tank No. 1 ibe 
No. 2 


” 


371.5 lb. 
369.7 ,, 


Mean 370.6 Ib. 


The machine was loaded for the purpose of the tests by 
discharging its current between iron plates in the River 
Cam. By varying the immersion of one of the plates the 
load was caused to vary, in successive trials, from 586 
kilowatts (an overload of one-sixth) down to zero. 

Preliminary trials at 535 kilowatts and 300 kilowatts 
were made on January 8, when the staff of observers, 
which consisted of my assistants, Messrs. Inglis, Peake, 
Peel, and Sheldrick, with Mr, Wynne, of the Electric 
Supply Company, were familiarised with their duties. 
0; > aoe 9, the complete series of trials was made 
without a break; the load being varied from one trial to 
the next without stopping the machine. 

On that day, January 9, the machine started at 7.40 a.m., 
and a load of 520 kilowatts was — at8.10a.m. The 
test was continued under this load until 10a.m. The 
following figures relate to the last 30 tanks during the 
hour from 9 to 10: 

Time of Filling 10 

Tank 


anks, 
(3706 lb. of steam.) 
min, sec, 


7 3 

17 5 517 

17 8 as en ‘ae 518 
Taking the last 10 tanks (after the machine had warmed 
to its work), the air-pump discharge is 3706 Ib. in 0.2856 
hours, or 12,970 lb. per hour. is is at the rate of 
wae or 25.0 lb. of steam per electrical unit of effective 
output. 

The load was then increased to 586 kilowatts, and 
twenty tanks of air-pump discharge were measured. The 
time per tank (ranging from 1 minute 35 seconds to 
1 minute 32 seconds) was sufficient, but not much more 
than sufficient, to let one tank empty while the other was 
filling. The following are the times for each ten tanks, 
with the output: 

Time of Filling 
10 Tanks. 
(3706 lb. of Steam.) 


Mean Output in 
Kilowatts. 


514 


Pounds per Gunes 
Hour. Kilowatts. 

15 min. 27 sec. 14,390 587 

15 min. 35 seo. 14,260 584 


The mean for the whole of this run is 14,320 1b. per hour, 
with an output of 586 kilowatts, or 24.4 lb. per electrical 
unit of effective output. 

The load was then reduced to 2734 kilowatts, and fifteen 
tanks were measured, taking 43 min. 7 sec.; this is at the 
rate of 7730 lb. per hour, or 28.3 Ib. per electrical unit of 
effective output. The load was then further reduced to 
1604 kilowatts, and ten tanks were measured, taking 
41 min. 50 sec.; this is at the rate of 5320 Ib. per hour, or 
33.1 1b. per electrical unit. 

Finally, the load was reduced to zero, the exciter, how- 
ever, being kept at work so that the volts of the dynamo 
were maintained. It then took 24 min. 12 sec. to fill two 
tanks, which corresponds to a consumption of 1850 Ib. 
per hour. 

In the preliminary trial of the previous day, with an 
output of 535 kilowatts the consumption of steam was at 
the rate of 13,350 Ib. per hour, and with an output of 
300 kilowatts the consumption of steam was at the rate of 
8270 Ib. per hour. 

The following are collected results as to the consump- 


tion of steam at various grades of output, including the | has 


preliminary as well as the final trials : 





Consumption cf Steam. 


| Effective | 
Electrical 
Output in | 
Kilowatts. | 


Trial No. 
Pounds per Pounds per 
Hour. Unit. 








12,970 
14,320 
7,739 
5,320 
1,850 
13,359 5. 
8,270 7. 


Trials of January 9 .. 518 

” ” di 586 
273 
160 


25.0 
24.4 
28.3 
33.1 


” ” 0 
£35 


Preliminary trials of f A 
B 300 


0 
January 8 > 6 
The relation of the consumption of steam in pounds per 
hour to the output in kilowatts is shown in the accom- 
panying curve. It will be observed that the points repre- 
senting the various trials lie well on a anode tins which 
is nearly straight. By measurement from the line so 
drawn the following figures are obtained : 
Output in Consumption of Steam 
Kilowatts, Pounds per Hour. Pounds per Unit. 
600 14,600" 24.3 
500 12,500 25.0 
400 10,400 26.0 
300 8,300 27.7 
200 6,140 80.7 
100 k 40.2 
75 47.7 
50 56.8 
0 1,850 — 
These figures give most satisfactory evidence that the 
machine working under the conditions of every-day use 
retains its character as a bighly efficient electrical gene- 


rator. The efficiency is well maintained when the load is 
reduced even to one-fourth or lesa of its normal amount. 
Particulars of the pressares, temperatures, &c., in the 
various trials are given in the Table below. The figures 
stated are, in each case, means taken from logs which 
were kept throughout the trials. i 
At theend of the trials on January 9, after the machine 
had been running under load for five hours the temperaéure 


form to the identical conditions of the makers’ tests, and 
to run the turbine without driving the combined pumps. 
The —— consumption guaranteed by the makers was 
to include that absorbed by the pumps, and in dispensing 
with this the makers reduced their guarantee at full load 
by 1 1b. of steam per kilowatt. 

The turbo alternator, to which the above tests relate, 
was built from designs made in 1897. Since that date a 


TABLE GIVING PrEssuRES, TEMPERATURES, &C., DURING TRIALS OF TURBO-ALTERNATOR. 





Number of Trial. 


> 





Volts at terminals of generator .. 
Speed in revolutions per minute .. - ‘3 
Air pump discharge, .. ‘ .. lb. per hour 
lb. per kw. per hour 
Ib. per sq. in.) 

ne e n. | 
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Electrical output in kilowatts .. és es 
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| 
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Pressure at stop valve 
Vacuum in condenser - 

» turbine cylinder 9 os ye | 
Temperature of air pump discharge deg. F. 
circulating water, inlet ,, 
outlet ,, 
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of the armature was taken and was found to be 118 deg. F. 
The temperature of the engine-room was 77 deg. F. 
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The following copy of tests of the same machine made 
in Newcastle at the makers’ works by the Cambridge 
Company’s engineer, before the machine was delivered, 
supplied to me. 
500-Kilowatt Cambridge Machine, No. 723. 


Tests made October 27, 1899, by Cambridge Electric Supply 
OCompany’s Engineer. 





Boiler pressure... oc 
Vacuum ; o% 
Barometer .. o6 s 
Water, pounds per hour .. 
Average kilowatts .. ee 

» = Volte ee 

» speed $ a 27 
Pounds per kilowatt-hour 24.1 





I am informed that these tests were made with dry 
steam, and the engine was not driving its own pumps. 
Considering the altered conditions in these two respects, 
I am of the opinion that the results of the present trials 
show that there has been no deterioration due to wear. 

January 30, 1901. J. A. Ewrna. 


It was unfortunately impossible at Cambridge to con- 
Tests of 500-Kilowatt T'urbo-Alternators (Recent Type). 





Cheltenham Corpo- | 
ration Tests by 
Mr. H. Kilgour. 


Scarborough, 
| Mr. F. G. Holden, 





Machine number... 
Stop-valve pressure .. 
Vacuum a * 
Load in kilowatts 
Water per hour 

Volts .. be 
Speed .. 

Superheat 














new type has been onpelied, and tests made by Mr. 
Hamilton Kilgour for the Cheltenham Corporation, and 
Mr. F. G. Holden for the Scarborough Electric Supply 
Company, of two sets of 500 kilowatts output, are given 
below. he difference in favour of the former is due to 
its being of a higher speed—viz., for 100 periodicity 
against 80 periodicity in the latter case. 


HIGH-PRESSURE v. LOW-PRESSURE STEAM 
IN THE SUGAR REFINERY. 
To THE EDITOR OF ENGINEERING. 

S1r,—The practice, accentuated of late years, of using 
high boiler pressure for the work of a sugar-house appears 
to me to be mistaken, and a fit subject for discussion in 
your paper. 

In the sugar-house the chief use of the steam is in boil- 
ing, and consequently the mechanical duty of the heat 
unit is not in question, as in engine driving; while, on 
the other hand, the heat wnit carrying power of the steam 
is the consideration. The high pressure means smaller 
piping and engines, and consequently less initial expense 
on their account, it is true; but, on the other hand, it 
entails a more than commensurate increased cost of fuel 
in the heat units lost in: (1) The higher temperature of 
the boiler flue gases sent away; (2) the greater loss of 
heat by radiation ; (3) the greater expansion and conse- 
quent greater condensation of the steam in its reduction 
to a pan-boiling pressure, whether through an engine or 
directly ; (4) the greater temperature of the steam-con- 
densed water from the pans boiled, say, with 10 Ib. 
steam, than is the case using 51b. steam. Comparing 
working with boiler pressure of 100 lb. gauge (say, 
115 lb. absolute) with that of 20 1b. gauge, in the first 
case using 101b. gauge, back pressure and expanded 
steam, for pan boiling; and in the second case—65 lb. 
gauge—the figures appear to me to be as follows: 

First, for easy reference, jotting down the figures relat- 
ing to the properties of steam at the pressures in question: 


Beige: 
Avwolace Tempers-| Senible | Latent 
Pressure. ‘FC. | —_ — 








Number 
Total | Cubic 
Heat. | Feet per 
| 1Lb. 





Fahr. 

337.87 308.62 

240.05 | 208.89 

259,22 228.32 
7.96 196.66 


3.81 
16.00 
11.€6 
19.73 


| 1184.99 | 
| 1155.16 | 
| 2161.00 | 

1151.47 | 
| 


876.37 
946.27 
932.69 
| 954.81 


116 
25 
35 
20 








Treating the losses in the order occarring above. 

1, Los3 in greater flue gas temperature : At1151b. abso- 
lute pressure, the temperature of the water in the boiler 
is 337.87 deg. Fahr., while with 35 lb. it is only 259.22 
deg. Fahr. Accepting that the flue gases, in both cases, 

0 away at the same number of degrees, say at 200, above 
the boiler temperature, there is a saving of 337.87 — 259.22 
=78.65 deg. Pahr. ; and as with good coal of 14,850 ther- 
mal units burnt with 100 per cent. excess of air, 3.77 per 
cent. of the thermal units are involved in each 100 deg. 
Fahr. of the flue there are lost comparatively in the 
generation of the higher pressure, 2.96 per cent. of the fuel. 

2. Loss in greater radiation: Accepting that the 100 lb. 
steam can be taken along its main at twice the velocity 
of 20 Ib, steam, we have nex? = 6.12 times the sec- 
tional area of the high-pressure pipe required in the low- 

ressure pipe, or 2.47 times the diameter or circumference. 
in the same way, accepting that the 10 Ib. steam can be 
taken at one-tenth qresher velocity along its main than 
the 5 lb. steam, we have 1.36 greater sectional area re- 
quired for the lower pressure, or 1.165 times the diameter 
or circumference. OP : 

Taking that loss of temperature by radiation will pr, 
ceed (other things being equal) as the circumferences -_ 
as the squares of of the difference of the temperature 7. 
the steam and of the air (temperature of the air in the 
sugar-house, say, 100 deg. Fahr.), we have for: 

115 Ib. steam compared with 36 lb. steam : 


35 Ib. 
259.22 — 100 = 159.22, 
an J 
159.222 = 25,351.0, 
nd, - 
'25,351.0 x 2.46= 62,617.0, 


will lose 626 deg. Fahr. of 
units in a given time. 


116 Ib. 
$37.87 - 100 = 327.87, 
and, 
327.872 = 107,498.7, 
and, 
107,498.7 x 1 = 107,498.7, 


i.e, will lose 1075 deg. Fahr. or i.e., 
thermal units ina given time. thermal 
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25 lb. steam compared with 20 lb. steam : 


25 Ib. 25 lb. 
240.05- 100 = 140.€5, 227.96 = 100 = 127.96, 
and, and, 
Rca = 19,614.0, 127.962 = 16,373.7, 


n an 
‘9,614.0 x 1 = 19,614.0, 16,873 x 1.165 = 19,075, 
t.e., will lose 196 deg. Fahr. or i.¢., will lose 191 deg. Fahr. or 
thermal units ina giventime. thermal units in a given time. 


n And, 
1075 + 199 = 1271 626 + 101 = 817 


so that, approximately, the higher pressure losing 3 per 
cent. by radiation, the lower would lose but 2 per cent. 


3. Loss through excessive expansion and consequent 
excessive condensation of the steam : 


115 Ib, & 25 Ib. 85 Ib. & 20 Ib. 

Temperature .. ae +» 837.87 240.05 259.22 227.96 
Difference of temperature .. 97.82 31.26 
x .37 - Thermal units.. “as 36.19 11.56 
Thermal units of latent heat . 

oforiginal .. ae xs 876.37 932.69 
Total thermal units, reckoned 

from the lower temperature 912.56 944,25 
And latent heat of the lower 

pressure, thermalunit .. 946 27 954.81 
Units of heat required to be 


added to each 1 Ib. original 
steam for its expansion 
without condensation ve 33.71 10.56 
And the weight of steam which would have to be con- 
densed to give these heat units: 
Total thermal units contained 


by 0.1 1b. steam oe ‘ 11.85 11.61 
Thermal units contained by the 

water at the lower pressure 2.09 1.97 
Thermal units available for 

expanding 9.76 9.64 


Therefore, weight of steam 
required to be condensed 
to supply the thermal units 
required to be added to each 
11b. of steam expended .. 0345 Ib. 0109 Ib. 

Equal to per cent. condensa- 

; ee 3.33 1.07 


tion .. oe : 
4, Loss in greater temperature of the condensed steam 
from the pan worms: 
10 Ib. Steam. 5 Ib. Steam. 
Latent heat available, thermal 
units .. a ee es 946.27 954.81 
Difference sa a5 -- 8.54 thermal units lost of the total 
of 1184.99 present in the pound of original steam = 0.72 per cent. 


To summarise, we then have: 


Usin { 100 1b. and 101b. 20 1b. and 5 Ib. 
8 * ++ 9°20 Guage Steam. § Guage Steam. 

1. Loss in greater flue gas 

temperature s ee 


2. Loss in radiation ... ‘a 3.00 2.00 
8. Loss through expansion .. 8.33 1.07 
4. Loss in condensed water .. 0.72 

Comparative loss (per cent.).. 10.01 3.07 


_ So that there is more than three times the waste of heat 
in using 100-lb. gauge steam as against 20 lb., and this 
exclusive of the very serious losses incurred through 
much increased leaking of pipe joints and gland packings 
in the case of the high-pressure steam ; an increased loss 
which in India and the Colonies, where but indifferent 
fitting and engine attendance can be obtained, has a 
special significance, aggravated as it very often is by 
stoppages (though these may be matters of only half-an- 
hour or so for each occasion) of the routine work of the 
> make faults good. 

Witha long. experience as on of sugar works in 
India, I should put this last loss of steam down as nearer 
to 2 per cent. than 1 per cent., and consequently I would 
regard the 100-lb. gauge steam working as involving from 
8 to 9 per cent. more wastage of fuel than the 20-lb. 
gauge working, and the money value of this to be from 
1000/. to 4000/7. a year to a refinery, according to its size, 
and sufficient, therefore, to pay for the larger mains and 
engines required for the 20-lb. working in one to two 
years. 

; Yours faithfully, 
81, Addison-gardens, W. Francis N. G. Git. 








WEIGHTS FOUND WANTING. 
To THE EprTor or ENGINEERING. 

Sir,—I remember reading when a boy about an old 
man of the sea, who, being seated on the shoulders of the 
hero of Arabian He i any refused to be shaken off, and he 
was at last got rid of by desperate effort only. 

Like the hero, we English engineers are weighed 
down by our system—our vile system of weights and 
measures ; but with this difference, we are too inert to 
shake ourold man of the sea off. To-day the misguided 
imbecility of our want of system of weights has been im- 
pressed on me with more than usual vehemence. 

It fell to ms lot to get out the total weights of each of 
the various shaped chairs required for several similar 
double slip crossings. The weight of each kind of chair 
was supplied me in quartersand pounds, That 28 Ib. to 
1 = has annoyed an vexed my soul all day. 

ood Lord! You can neither divide, multiply, add, 
or substract these fearful quarters and pontde without 
= most cumbrous performances ; as a matter of fact, I 

id not try, but reduced all weights to a convenient unit 
and so worked, but it should not have been necessary. 

What abortive genius caused 28 to be chosen is beyond 
me ; certainly one cannot split it into convenient factors 
like that old umbug 12, 

At school I was afflicted with these abominations— 
Weights and measures, that ingenious abortion called 
Practice assisting the torture. 

panty was exchanged for locomotive shops ; these for 
college, where I almost forgot (except for bille) these 





hoary antiquities, which disqualify our claim to be 
called reasonable beings. tap 

On returning to the so-called practical world, I am 
again rudely awakened to the fact that our system of 
weights, measures, and, perhaps, money, are easily the 
worst in the civilised world. Lamb, in his Essays, tells 
of the discovery of roast pig. 

To get roast pig, the aborigines were accustomed to 
shut up the pig in their house and set fire to the whole, 
having to burn their home in order to secure the delicacy. 

We still think it necessary to burn down our house to 
geb roast pork, or, in other words, consider it necessary 
to go through all sorts of antics to multiply or divide, add 
or subtract simple things like the weight of a railway 
= — on eet tg vg wbiet 

y grandfather weig is measured things, 
and counted his money like this: what will become of 
me if I don’t do the same? 

We are too conservative, not to say indolent. bao 
in the world struggle for supremacy in commerce an 
engineering we have been surpassed by two nations ; let 
us, then, cast aside any unnecessary impediment, even if 
at’ first it appear small, and see to ib that our methods 
and machinery are the best possible. 

Having grumbled, I feel better. 

W. T.S. B. 








THE DRIFT OF PROJECTILES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reply to Mr. G. R. Dair’s question on this 
subject, I give below some information which I hope may 
be of use to him. 

I have not been able to find any account of experiments 
made on the drift of the .303-in. Dg canny In the ‘* Text- 
Book of Gunnery,” 1897, page 108, there is a short article 
on drift, in which an experiment of Mr. Rigby’s is de- 
scribed, which shows that the drift of the rifle bullet at 
1000 yards is 74in. What rifle was used is not stated. 
It is also stated that with rifling of right-handed twist the 
drift is to the right, with left-handed twist to the lefo. 
Mr. Dair will probably get more information. in the 
** Text-Book of Small Arms” if he can get hold of a copy; 
which may be difficult, as it is out of print. 

Some very interesting experiments on this subject have 
been made by the United States army. These experi- 
ments were carried out in order to determine the drift of 
the projectiles of the .300 in. U.S.A. rifle and carbine. 
The .300 in. U.S.A. rifle model, 1892, has a barrel 30 in, 
long, calibre .300 in., rifling four grooves, one turn in 
10in. The carbine barrel is about 6 in. shorter. 

The ammunition is the same in each, and the projectile 
weighs 220 grains. The ammunition used gave a velocity 
of 1963 foot-seconds at 53 ft. from the muzzle, that is, a 
muzzle velocity of about 2000 foot-seconds. 

The following results were obtained with the rifle. 


= Drift to the Left. 
Yards. Inches, 
100 2.5 
200 37 
300 5.1 
400 67 
500 8.7 
600 11.1 
700 14.0 
800 17.2 
900 20.7 
1000 24.0 
1100 26.2 
1200 28.4 
1300 30.6 
1400 32.8 
1500 35.0 
1600 37.2 
1700 39.3 
1800 41.4 


These results are the averages of a very large number 
of firms with different rifles, and an examination of the 
individual firings will certainly allow one to challenge the 
experimenter’s right to give his results as being accurate 
to fractions of an inch. 

Tt will be noticed that the drift is to the left. Now, in 
the case of the carbine the drift was found to be to the 
right, although the rifling was the same. 

t seems extraordinary that it should be possible to have 
drift in both directions with the same rifling, even though 
the velocity should be 80 foot-seconds less with the 
carbine t 
firm the results, a rifle barrel was fitted into the carbine 
stock, when the drift was found to be to the left. The 
experimenter concluded that it ought to be possible to fix 
a length of barrel which would give no drift. 

It would be interesting to hear if any such results have 
been obtained with the British rifle and carbine; and if 
so, what reasons are given for this effect. . 

Tan, Sir, your obedient servant, 
. A, WILLCox. 
3, The Oaks, West Sunderland, June 11, 1901, 





120-TON DERRICK CRANE: 
To THE EprTor or ENGINEERING. 

Sir,—Referring to Messrs. Russell’s letter in your last 
issue, no doubt an outline plan may have been cent in by 
them for the Belfast crane ; this is usual, but I can safely 
state that no drawin of Messrs, Russell’s were con- 
sulted in drawing up the working designs and details for 
the above crane. 

Regarding light lifts, many of the steam cranes by the 
late Mr. James Taylor were constructed in that manner 
previous to the ‘ast crane. : 

In 1839, Mr. Taylor first applied steam to a derrick 
crane; this you kindly called attention to, Sir, in the 


with the rifle. However, in order to con- | Pres 





description of the Belfast crane on page 88, January 24, 
890, issue. : } 

The reversing motion was patented in connection 
with steam winch, steam crane, and steam hoists. The 
claim for above has not, inmy experience, been disputed. 

If, Sir, I may take this opportunity, I can also claim 
for the late Mr. James Taylor the invention of the 
raising and lowering floating graving dock. This was 
patented, and illustrated in a number of the Artisan, 

Also A asgpempse s the — ae epee of 
propulsion, as arranged on the side Ferry lu 
steamer Oston, constructed by the late Mr. William 
Simons, of Renfrew, the first steamer of the type, and 
which is being followed by — 

Yours fait’ -_ 
. M. H. Taytor. 

Birkenhead, June 6, 1901, 





CHANNEL BOATS, 
To THe EprTor oF ENGINEERING. 

Srr,—I noticed in the Daily Telegraph a few - ago 
an article laudatory of the travelling powers of the French 
boats plying between Dover and is, which struck me 
as being a veiled satire on the speed observed by our own 
boats. I cross the Channel very frequently during the 
summer months, but have never yet found anything par- 
ticularly wonderful either in the speed, construction, or 
management of the French boats. On the other hand, I 
have gathered that they are more liable to accident than 
our vessels, burn nearly twice as much fuel on the double 
journey, and are by no means perfect in their a 
ments for catering. Regarding speed, however, the 
Telegraph gives us to understand that one of the French 
boats performed the Dover to Calais journey in 59 
minutes, which figures I should like to see verified, as 
it is the popular supposition in Dover that the trip 
occupied 72 minutes. Moreover, am I not right in 
seneeneas that whereas the Dover boats are timed from 
pier head to pier head, the French are timed only from 
the pier head to the point where she slows down prior to 
entering the harbour? thus favouring her time to the 
extent of some three or four minutes. 

The above-mentioned newspaper apparently did not 
trouble to inquire into the truth of the statements to 
which ib gave voice; but to the Channel traveller who 
knows the facts and circumstances, its remarks seem 
ridiculous in their narrowness. The champions of the 
Channel traffic are the London, Chatham, and Dover 
Railway’s boats, built by Denny, of Dumbarton, and not 
the French boats ; although I do not deny the magnifi- 
cence of the vessels Pas de Calais and Le Nord, But let 
us, at any rate, stick to the truth. 

Yours faithfully, 
J. Compton MERRYWEATHER. 

Greenwich, June 11, 1901. 





CanapIANn CoAat,—The Geological Survey of Canada has 
issued its summary report for 1900. Embodied in it is an 
interesting description of the coalfields of Crow’s Nest 
Pass by one of the survey staff, Mr. J. McEvoy. He has 
ascertained the actual area to be arenmetny 230 square 
miles, and that the quantity of coal in the Crow’s Nest 
deposits is 22,595,200,000 tons. 


CaTALoGuEs.—Messrs. Homan and Rogers, 17, Grace- 
pon age sen gener E. ; — sent = a catalogue of 
their roller steel sections, built-up girders, stanchions, 
&c. It contains much that-will be found valuable to 
architects and builders, giving as it ‘does various calcula- 
tions bearing on points likely to be met with in every- 
day practice. It might, in fact, be called ‘‘ A Note- 
Book on Structural Steel Work,” rather than a catalogue. 
The chapters on eccentrically-loaded stanchions and 
girders, and the calculations for modern foundations, 
will be found particularly interesting, as they contain 
much that is not usually met with in works of this class. 
The book is well-printed and got up, and ought to form 
a valuable addition to the architect’s library. 


MemonriAL To THE Late Mr. G. J. Syuons, F.R.S.—A 
meeting of the subscribers to the Symons Memorial Fund 
was held on Tuesday, the 11th inst., in the rooms of the 
Royal — cme, 70, Victoria-street, West- 
minster. The Treasurer, Dr. C. Theodore Williams, 
ided. The Executive Committee reported that the 

roposal that the memorial to the late Mr. G. J. Symons, 
ERS. the distinguished meteorologist and founder of the 
British Rainfall Organisation, should take the form of 
a gold medal], had been approved and that the sum of 
7131. 14s. 7d. had been subscribed for that purpose. It 
was very gratifying to learn how greatly Mr. Symons was 
esteemed and his work appreciated, for the subscribers 
numbered 323, and the contributions ranged from twenty- 
five guineas down to half-a-crown. After paying for the 
dies for the medal and the expenses of printing and 
postage there remained a balance of 621/. 14s. 4d., which 
the Treasurer was instructed to hand over tothe Royal 
Me ical Society for the interest on the same to be 
used for the awards of the medal, It was resolved that 
the medal should be awarded biennially for distinguished 
work done in connection with meteorological science 
irrespective of sex or nationality. The following gentle- 
men took part in the proceedings of the meeting: 
Mr. W. H. Dines (President, Royal Meteorological 
Covete) Mr. C. Hawksley (President elect, Institution 
of Civil Engineers), Sir Erasmus Ommanney, Dr. A. 
Buchan, Mr. W. Marriott, Mr. E. M. Eaton, Mr. R. 
aE 
n whom spoke in appreciation of the wor! 
and character of Mr. Symons. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 5, 

Tue possibility of coming weakness in the iron and 
steel trade was indicated to-day by a drop of 25 cents 
in Bessemer pig iron, but as it resulted in no impor- 
tant business, it is thought buyers are not ready. 
There are signs of an accumulation of stocks in 
Alabama. The Tennessee Coal and Iron Company 
will soon have two additional furnaces in blast, and 
the Gloss-Sheffield will have one at Sheffield. The 
new steel rail mill at Ensley will be ready by 
August 1. 
at this point are in operation. The present dull- 
ness is likely to continue, and buyers are encou- 
raged to believe that a general decline in furnace 
and mill products is at hand, Rumours are again 
rife of another great steel combination, in which the 
Cambria Steel, Pennsylvania Steel, Gloss-Sheffield, 
and other heavy interests will participate. It is also 
again said that the Cramp-Vickers Shipbuilding Con- 
solidation has acquired the Bethlehem Steel Company’s 
stock. The new American locomotive company has 
practically completed its arrangements, and has several 
months’ work ahead. Large ore docks are to be im- 
mediately built on Lake Erie, where independent 
steel, iron, and coal companies can have abundant ship- 
ping facilities. 

A conference of representatives of fifty large bitu- 
minous coal-producing companies in Western Penn- 
sylvania, West Virginia, and Ohio was held at 
Chicago last week, to bring about a uniform method of 
handling coal on a more economic basis. A steel plant 
is to be built at Knoxville, Tenn., to cost 1,000,000 
dols. A shipbuilding plant is to be built at Chester, 
14 miles south of Philadelphia. So far, 2,600,000 
dols. has been subscribed. 
have undertaken the construction of a shipbuild- 
ing plant at Tampa, Florida. Acquisitions of valu- 
able ore beds are still being announced in the 
Lake region. The Sharon ore deposit is the first 
demonstration of the geological fact that ore exists 
in the Mesaba range under a ‘rock called ‘‘taco- 
nite.” This mine contains 15,000,000 tons of Bes- 
semer ore. It will be mined by the milling pro- 
cess. The United States Steel Corporation is buying 
up the bulk of the Indiana coal mines, and will erect 
coke works to supply all its western plants with a coke 
as good as Connellsville coke. Preparations are also 
being made by the same corporation for the erecting 
of a refrigerating plant at the Lucy furnaces of the 
Carnegie Eeamear, at a cost of 100,000 dols. The 
purpose of this plant is to deprive the air of a large 
percentage of its moisture by precipitating and freezing 
the water before the blast is sent into the furnace. 

The Tennessee Coal and Iron Company is preparing 
plans for the erection of three or four blast-furnaces 
to yield 1800 tons per day. A new pipe mill and 
skelp mill, capacity 600 tons per day, is to be erected 
at Sharon, Pa., costing 1,500,000dols. The Youngstown 
Manufacturing Company (Ohio) has been organised to 
manufacture nuts, bolts, and rivets ; capital, 400,000 
dols. The American Steel Hoop Company has volun- 
tarily increased wages of skilled and unskilled work- 
men 10 to 20 per cent., benefiting 2000 men. The 
United States Steel Corporation is offering 70 as 
against 80 cents a ton for delivering ore from the head 
of the Lakes to Lake Erie ports. The situation in all 
directions is satisfactory. Railroad traffic is taxing 
rolling stock and motive power capacity, and the 
= on capacity will undoubtedly continue for 
months. 





is now raising 4,000,000 tons of 
coal annually. Three-fourths of this production is mined 
in the island of Kiu-Sia. Coal would appear to be still 
used very sparingly in Japan, as in 1899 nearly 2,500,000 
tons were expo: , leaving only 1,500,000 tons for home 
consumption. The exports to China in 1899 were 
1,609,000 tons, while India and the Straits Settlements 
took nearly 300,000 tons. 


JAPANESE COAL.—Ja\ 





Russtan MetTatturcy.—The production of 16 metal- 
maaieet establishments in Southern Russia last year was 
76,859,524 poods. In this total pig figured for 24,441,413 

s. The weight of rails made for railways was 
1,904,154 poods, and that of rails for mines 188,544 poods, 
The weight of plates made las; year was 5,156,435 poods. 
The weight of steel turned out was 6,130,228 poods. Wire 
was made to the extent of 1,068,947 poods, and pipes to 
the extent of 1,182,057 poods. A Russian pood is equi- 
valent to 36 lb. English. 





Economizs ON THE Nortu-Eastern.— The North- 
tern Railway Company is making strenuous efforts to 
get more results out of its rollingstock. Large new goods 
engines—six-wheeled coupled—are now drawing loads of 
660 tons, as compared with 575 tons, the previous maxi- 
mum rate. Upon the Blyth and Tyne section, the 
weight of mineral trains has been increased by 100 tons. 
The weight of goods trains has also been increased upon 
parts of the North-Eastern system from 50 wagon loads 
to 60 wagon loads. Mr. Woredell, the locomotive super- 
intendent, is now building some still larger engines 
with four pairs of coupled wheels, 


Six of the ten open-hearth steel plants | P® 


Standard oil interests | hal 


MISCELLANEA. 


THERE is a great difference in the number of boiler ex- 

plosions in the United States and Britain. In the year 
ending July 1, 1900, th@*Board of Trade repor 24 
killed and 65 injured ; in the same period the numbers in 
the United States were 268 killed and 520 injured; and 
the Hartford Steam Boiler Inspection and Insurance 
Company, in recording the fact, does not think that the 
lower factor of safety in the United States is sufficient 
explanation. 
The Board of Trade sy ae announce approval of the 
ttern and construction of the Shallenberger alternat- 
ing current integrating wattmeter, for the measurement of 
electrical energy when supplied on the constant potential 
alternating current system ; and also of the means pro- 
vided for fixing these meters and for connecting them 
with service lines. The meter, specifications, and instruc- 
tions were deposited at the Board of Trade by the British 
ee Electric and Manufacturing Company, 
Limited. 

The Coal Smoke Abatement Society are about to make 
a series of tests upon domestic grates, with the object of 
ascertaining the following facts: 1. The amount of fuel 
consumed when burning under ordinary conditions; 2. 
The amount of smoke emitted. At present, at any rate, 
the tests will be limited to open sitting-room grates burn- 
ing either bituminous coal or coke. he Society invites 
manufacturers to submit a grate for this pu . The 
pe | condition imposed is that the grate should fixed 
and taken away by them at their own cost. The tests 
will be made in the Westminster district. Applications 
and culars to be made to Mr. E. Jackson, secretary, 
59, Chancery-lane. 


The intercolonial trade of the P. and O. Company for 
the past half-year between Bombay and China and Japan 
exhibits a serious loss, owing to the collapse of the 
spinning industry in Bombay. The freight returns of the 
f-year show a diminution of nearly 100,000/. compared 
with the corresponding period of last year, -The pas 
eenger business been for, notwithstanding a certain 
irregularity, which is no doubt due to the continuance of 
the war in South Africa. The numbers of passengers 
carried in almost every direction have exceeded those of 
last year. The directors have declared an interim divi- 
dend on the preferred stock at the rate of 5 per cent. per 
annum, and on the deferred stock at the rate of 7 per 
cent. per annum, payable on June 1. 


Le Yacht states that the French submarine Farfadet, 
which was launched on May 17, is the most advanced of 
four boats which were put in hand at Rochefort on Sep- 
tember 27, 1899. The three others are the Gnéme, Lutin, 
and Korrigan. In size they are between the Zédé and 
the Morse, the measurements being: Length, 135 ft. 8 in.; 
beam and also ee, 94 ft.; displacement, 185 tons. 
Each boat has a single screw worked by electricity, which 
is supplied by accumulators giving a speed of 12.25 knots. 
The complement is a lieutenant and eight men. The 
deep-sea oe oa La Tramontaine will be launched 
soon at Bordeaux. She is of the same type as the Borée, 
which is now undergoing her trials. Her displacement is 
161 tons; engines, 4400 horse-power ; and her expected 
speed 29 to 30 knots. 


The last report from Sir Percy Sanderson, from New 
York, mentions that the work of improving the harbour, 
which was sanctioned by Congress in 1899, was com- 
menced at the end of last year, and will, it is expected, 
take five years to complete. The east channel at the en- 
trance of the harbour is to be made 2000 ft. wide and 
40 ft. deep, its course will be straightened and shortened, 
and there will no longer be a danger of grounding off 
Sandy Hook. The contractor has caused two large 
dredgers to be specially constructed for the purpose. A 
contract has also been made for rages J and deepening 
Bay Ridge and Red Hook Channels, both of which are to 
be made 1200 ft. wide and 40 ft. deep; there is a further 
project for giving the same width and depth to Butter- 
milk Channel from Red Hook Channel to the East River. 
Man-o’-War Rock in the East River is to be removed, 
and the channel off the battery is to be deepened to at 
least 26 ft. It is calculated that the Island of Manhattan 
has already over 55 miles of pier line, and that the im- 
provement in question will give large additional facilities. 


In a recent issue, the Hamburger Fremdenblatt points 
out that the United States, which ten years ago exported 
more than 80 per cent. of icultural products and less 
than a fifth of manufactured goods, to-day draws nearly 
a third of its entire exports from the products of its fac- 
tories. ‘‘In other words, the Union is marching with 
gigantic strides towards conversion from an agricultural 
to an industrial nation.” The Fremdenbilatt’s conclusion 
is that Europe ‘‘must fight Americanism with its own 
methods ; the battle must be fought with their weapons, 
and wherever possible their weapons must be bettered and 
improved by us. Or, to s with other and more prac- 
tical words, y—Europe—must adopt improved 
and progressive methods in every department of in- 
dustry: must use more, and more effective, machinery. 
Manufacturers as well as merchants must go to America, 
send thither their assistants and working men, not 
merely to superficially observe the methods there em- 
ploy , but to study them thoroughly, to adopt them, 
and wherever possible to improve upon them, just as the 
Americans have done and are still doing in Europe.” 


Owing to less ne gem Excise regulations, the con- 
sumption of denatured spirit in Germany is eight times 
as t as in France. The cost of methylating the 


low in Germany, owing to the sensible view of the matter 





taken by the public authorities. The irritating regula- 





spirit, and so preventing its use as a beverage, is very | 1 


tions as to fy mg es and sale in vogue both in this 
country and in France are avoided, the revenue being 
fully protected by laws which impose very heavy penalties 
even on accidental breaches of such simple and straight. 
forward rules as are enforced. The French are by no 
means satisfied with the contrast between Germany and 
their own country in this matter, and the question of 
simplifying and cheapening the denaturation of spirit is 
occupying the attention of the French Government. --A 
committee appointed by the Minister of Agriculture has 
reported that there is no reason why nine-tenths of the 
methy] alcohol now added should not be omitted, but the 
revenue authorities are of a different opinion. The matter 
is, however, still engaging attention, and a prize of 
20,000 francs is offered for a formula for denaturation 
which shall meet the requirements of the Excise officials, 
and at the same time, whilst cheap, shall not unfit the 
spirit for industrial and domestic use. 

An interesting machine for making paper bags is now 
to be seen at the premises of Facey Cundall and Co., 
No. 22, St. Bride’s-street, E.C. The machine is the 
invention of Mr. Lovell, who devised it when in the 
service of Messrs. Fry and Co., the well-known cocoa- 
makers, Paper bags, either round or square, are delivered 
complete from the machine, either open or folded flat. 
The machine may be fed either with separate sheets of 
paper or from a continuous roll. If the supply is in 
separate sheets, the output of finished is over 
2500 per hour, whilst a greater speed can be reached 
when the paper is supplied in continuous rolls. When 
separate sheets are used, the attendant feeds each forward 
separately on to a table. The sheet is then moved for- 
ward by the machine, clipped on a former, and gummed. 
It is next wrapped round the former, and during the wrap- 
ping process the bottom of the bag is folded up and 
closed. If for immediate use, the bag is simply pushed 
off the former and taken away to be filled ; but if the bags 
have to be stored or dispatched elsewhere, they are on 
delivery from the former automatically transferred to a 
folding attachment, which presses them flat and delivers 


-| them into any suitable receiver. Eight of the machines 


are already in operation at the factory of Messrs. Fry and 
Co., and we hope to be able to illustrate the machine in 
detail at a later date. 


Turbo-generators seem to be coming into fairly exten- 


sive use on the Continent, the Brown-Boveri Company, 
of Baden, having the following sets in hand : 
No. Where for. Details of Machine. 
1, Frankfurt-on-Main ... 2600-kilowatt single-phase and 
3200-kilowatt three-phase. 
2. Wild and Abegg, 
Torino — ... 250-kilowatt three-phase. 
3. Berlin ... ... 100-kilowatt continuous. 
4. Tschopeln ... 360-kilowatt three-phase. 
5. Milan ... eS 
6 (Tur- 


” 


2000», - 
bine will be manufactured by 
a C. A. Parsons and 


) 
Aschenbornschacht ... 400-kilowatt three-phase. 


7. 

8. Urfahr... # ... 300-kilowatt single-phase. 

9. Marine Frangaise_ ... 280-kilowatt continuous. 

10. Wordo! abe ... 350-kilowatt three-phase. 

11. Troyes... ... 900 ae a 

12. Neuchatel ..- 300-kilowatt continuous. 
With respect to the turbine for the Milan plant above- 
mentioned, Messrs. Parsons undertook to complete ib 


within ten weeks of the receipt of the order. No ordi- 
nary steam engine of 3000 horse-power could be turned 
out in that time. 


A committee, known as the Lightning Research Com- 
mittee, has been organised by the Royal Institute of 
British Architects and the Surveyors’ Institution, with 
the object of collecting and tabulating information from 
all parts of the country as to damage resulting to build- 
ings from lightning-stroke. The committee has been ap- 
pointed owing to the difficulty experienced by experts in 

tting accurate information as to injuries sustained by 

ightning-steuck buildings. The lightning-rod conference, 

as the result of an exhaustive inquiry extending over 
three or four years, drew up and published with its report 
in 1882 a code of rules for the erection of lightning 
conductors, which has served practically as a text- 
book on the subject up to the present time. Since 
the general adoption of these rules, however, no 
certain information has been collected on the effect of 
lightning-strokes on buildings provided with conductors. 
The committee now appointed seek the co-operation of 
competent observers in all parts of the country, with a 
view to obtaining accurate details, noted on the spot, of 
the effect of lightning strokes on buildings, whether fitted 
with conductors or not. A schedule of questions will be 
sent to persons willing to act as observers, who will be 
requested to investigate any disaster from lightning 
occurring to a building in their ru gear and to 
furnish the committee with the de suggested in the 
questions. Persons willing to assist by their observations 
are requested to communicate with the secretary to, the 
committee, at the offices of the Royal Institute of British 
Architects, 9, Conduit-street, London, W. 





Coax mn Russta.—The production of coal in Russia last 
year was 15,890,000 tons, as compared with 13,568,000 
tons in 1899, and 12,044,000 tons in 1898, The imports 
coal into Russia last year were 3,869,000 tons, as com- 
pared with 3,837,000 tons in 1899, and 2,492,000 tons 3 
898. Coke was also imported into Russia last year to the 
extent of 548,000 tons, as compared with 565,000 tons im 





1899, and 451,000 tons in 1898, 
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WEIR’'S TRIPLE-COMPOUND FEED PUMP; CROYDON ELECTRIC LIGHT WORKS. 


Fig. 7. 


j EXHAUST —> 
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TuE following description of a set of triple-compound 
boiler feed pumps, built to the specification of Mr. 
T. H. Minshall, and supplied to the Croydon Corpora- 
tion Ly Messrs. G. and J. Weir, Limited, Cathcart, 
Glasgow, may be interesting as showing the enormous 
improvements which have been made in auxiliary 
machinery, and the high degree of economy in steam 
consumption which has been attained in boiler feed 
pumps. The installation (see above) consists of three 
simple direct-acting pumps of the Weir type, connected 
together insuch a way that any one of the three pumps 
may be used independently, or the three pumps may 
be used on the compound principle, the cylinder of the 
middle pump serving as the high-pressure, and the 
two end ones as the low-pressure, stage of expansion 
in a compound cycle. In addition to this, the 
steam may be used expansively in any or all of the 


cylinders, which serves the double purpose of enhanc- | | 


lng the economy and slowing down the pump at the 
end of the stroke. This latter element is of greater 
value than would at first sight appear, for when it is 
considered that a sharp return or hammer at the end 
of the stroke is attended with injury to material, 
loosening of screws, and breaking of joints, it will be 
at once Phan that the life of a pump must be 
greatly enhanced when its speed is reduced at the end 
of each stroke, The smoothness of working of those 








| pumps has been found to be very remarkable, and is 
due to the fact of the speed being reduced consider- 
ably towards the end of the stroke. The dimensions 
of the pumps are 8 in. in diameter by 24 in, stroke; 
they have a capacity of 6000 gallons per hour each, or 
an aggregate of 18,000 gallons per hour when running 
at the normal speed of 12 double strokes per minute. 
Should occasion demand it, however, they may be run 
at double this speed without the slightest danger. 
Steam is supplied to the pumps either from the 
engine-room main steam pipe or direct from the boilers, | 
while the exhaust is taken to a Weir’s economiser or 
to the atmosphere as required. By means of the 
economiser, the whole of the heat in the exhaust steam, 
neglecting radiation, is returned with the feed water | 
to the boilers; hence the actual economy is con- 
siderably greater than if the exhaust steam had been 
ed to a surface condenser ; and since all the pipe con- | 
nections are short, the loss of heat is reduced to a! 
minimum, 
Since the completion of these pumps a series of | 
trials have been made to determine the efficiency of | 
the water ends at various speeds, and also the steam 
consumption under working conditions. As regards 
the former, it was found that when running 12 double | 











strokes per minute the pumps delivered 97 per cent. 
of their net capacity when pumping against 185 Ib. | 
































SUCTION 














jeomne per square inch, and when running at 3.9 
ouble strokes per minute the amount of water de- 
livered was 85 per cent. of the net capacity of the 
pump against the same pressure. The amount of 
water delivered was carefully measured by means of 
graduated tanks, while the number of strokes made by 
the pump was indicated by a counter actuated by a 
lever from the pump rod. The steam consumption 
trials were made with the pumps running both simple 
and compound at their normal speed and a lower 
speed, of which the following is a summary : 


Steam Water — Pounds 
Pressure. | Pressure. Water d/d. 





per Minute.| 
lb. per Ib. per | per Ib. 
equare inch | square inch steam used 
Simple 170 184 13.5 74.5 
” ee 170 175 3.9 55.5 
Compound .. 170 188 11.9 110.5 











The steam was condensed in a surface condenser at 
atmospheric pressure, the drain which was led to a 
tank placed on a Pooley’s weighing machine, so that 
the total amount of steam used was obtained by direct 
weight. The number of double strokes per minute 
was indicated by counter over the whole period of 
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Steam Consumption Trials of Three-Cylinder Compownd 
Pumps. 

Pumps 8 in. in Diameter by 24 in. stroke. 
| Single 
| Pump. 
Trial number .. e ie 1 2 3 
Duration of trial . min. oe ee 
Boiler pressure, pounds per 

squareinch .. > 170 170 
Water pressure gauge, 

per square inch ; < 
Initial steam pressure, pounds 

per square inch os ool 
low-pressure; 


Single 
Pump. 


} 
| 
4 
30 


170 170 


ounds 
“4 185 180 
81 
Revolutions’ of 

No.1 pump .. oo ee 
Revolutions of high-pressure 

pump .. so ee ¥ 833 
Revolutions of low-pressure, 

No.2 pump .. és ost 219 
Revolutions, total .. wal 785 
Revolutions per minute, low | 

pressure No, 2 pump ee 
Revolutions per minute, high- 

pressure pump ie 
Revolutions per minute, 

pressure No. 2 pump 
Revolutions per min., average 
Water delivered, total pounds 

(full) .. se oe Ki 
Water delivered per revolu- 

tion, pounds (full) .. oe 
Steam used, condensed and 


| 11.65 
..| 14.85 | 16.65 | 
low-| 
| 10.95 | 
13.08 
| 33,392 | 9601 


| 
58,510 64,419 


82.0625 82 0625 | §2.0625 





| 82.0625 
590 


weighed ja Ib. 529 


Pounds of water delivered } 
per pound of steam used ..| 110.5 
Steam mean pressure, low- 
pressure cylinder * 

high- 


448 
109.1 | 
67.82 | 63.75 | 
Steam mean pressure, 
pressure cylinder 
Steam mean pressure, 
pressure No. 2 cylinder 
Water mean pressure, low- 
pressure No. 1 pump ..| 189.4 
Water mean pressure, high- 
pressure pump oe - 
low- 


69 4 69.35 | 
low- | 
6176 | 66.17 | 
179.5 
188 35 | 190.8 
Water mean pressure, 
pressure No. 1 pump ws 
Steam horse-power, low-pres- 
sure No. 2 cylinder .. sa 
Steam horse-power, high-pres- 
sure cylinder.. a i 
Steam horse-power, low-pres- 
sure No. 1 cylinder .. " 
Indicated horse-power, total 
Water horse-power, low-pres-| 
sureNo.2pump . | 
Water horse-power, high-| 
pressure pump . 
Water horse-power, 
sure No. 1 pump wel 
Water horse-power, total ..| 
Steam used per indicated| 
horse-power per hour __Ib.| 
Steam used per water horse-| 
power per hour . Ib.) 
Foot-pounds of work 
B.T.U. at 212 deg. Fahr. ..|; 48.05 
Efficiency of pump per cent.* 96.8 


186.35 | 
| 18.58 
18.85 | 


11.11 
43.54 





11.89 

‘ --| 16.02 

low-pres- 
se 10.51 

38.42 

36.41 


41.3 


| 65.5 | 81.6 


62.8 88.4 


per 
6 
0 


81.75 | 


> 
99.8 96.8 5. 


Rise of feed suction temperature at 18 revolutions per minute 
= 12 deg. Fahr. Rise of feed suction temperature at 12 revolu- 
tions per minute = 10 deg. Fahr. 

* The pump is taken as full, each stroke for comparative pur- 
poses ; to obtain net results, allow for pump efficiency. 
the trials. Indicator diagrams, as annexed, were taken 
at regular intervals from both the steam and water 
ends, and, in short, every care was taken to ensure that 
correct and reliable results were obtained. The results 
of the trials clearly show that this installation for boiler 
feeding is remarkably economical in every respect. 











Buiast FuRNACES IN THE UNITED States.—The produc- 
tion of pig in the United States in April attained record 
proportions, having for the first time in the annals of the 
metallurgical industry of the Great Republic exceeded 
300,000 tons per week. The number of furnaces in blast 
and their weekly productive capacity comes out as 
follows for the last two years : 


Date. Furnaces. 


May, 1901 
November, 1900 
May, 1900 oe 
November, 1899 ie 288, 522 
May, 1899 Ree? es 250,095 
It will be seen that production has made a great stride. 
Two years since it was 13,000,000 tons per annum ; while 
now ib is ranging between 15,000,000 and 16,000,000 tons 
perannum. The weekly prodactive capacity of the fur- 
naces in blast has also greatly increased since the com- 
mencement of this year, as ‘t st at 250,351 tons, 
January 1; 278,258 tons, February 1; 292,899 tons, 
March 1; 296,676 tons, April 1; and 301,121 tons, May 1. 
It is satisfactory to note that the increase in production 
has been accompanied by a decrease of both furnace and 
warrant stocks, the total coming out as follows, month 
by month, for the past half-year. 


Capacity. 
ons. 
301,125 
215,304 
289,482 


Month. Furnace. Warrant. 

| tons 
December oof 18,800 
January | 
February 
March 
April .. 





May 
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INDUSTRIAL NOTES. 

THE Ironworkers’ Journal for the current month is 
full of interesting matter bearing upon the different 
sections of the trade, and also general labour ques- 
tions, The recent conference was held too near to the 
date of publication to be reported in this month’s 
issue, but will be dealt with fully in the July 
number. The conference was held at a critical 
time. Wages have been going down, but as yet, 
at least, there are no murmurings among the men 
as to the reductions. They realise that as wages go 
up in proportion to prices, so they must come down 
correspondingly. he wholesome lesson has been 
learned, after a quarter of a century’s experience, 
that a peaceful solution of labour questions is best in 
the long run for employers and employed. In order 
to avert possible disputes in localities a new rule has 
been proposed—namely, the election of lodge com- 
mittees, of eight members, inclusive of chairman, 
secretary, and steward, to inquire into the nature and 
character of any dispute and report thereon to the 
council. If the dispute cannot be settled amicably in 
the district, then the matter will be dealt with by the 
council. It is suggested to the members that the 
prospects of the sheet trade in South Wales are 
so good that they offer a chance to the younger 
workers in this branch, superior to the chances in the 
Midlands. In order to avoid possible disputes among 
the workers as to demarcation of work, the Dockers’ 
and Navvies’ Unions are plainly told that only one 
union will be recognised in the South Wales and 
Monmouthshire districts. Under the circumstances 
this is wise, because in no other way could the Wages 
Board do its rightful work. 


The report of the ironfounders for June states 
that there is a total reduction of members on the 
funds of 138, and an increase in the cash balance of 
3771. The decrease of those on the funds is general 
—as regards unemployed and each of the other four 
benefits. The respective numbers on the funds were : 
Donation benefit 1029, decrease 47; on sick benefit 
469, decrease 33; on superannuation benefit 935, 
decrease 9; out of work but not entitled to benefit, 
134, decrease 14 ; on dispute 7, decrease 35. The total 


membership at date was 18,264; the total cash in! 
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hand was 105,899/. 18s. 11d., anincrease of 2828/. 2s. 9d. 
since May, 1900. The cost of benefits last month was 
8377. 63. 2d. per week, or 11d. per member per week, 
which is well under theusual weekly contributions. The 
cost of superannuation only reaches 34d. per week ; 
the pensioners receive from 7s. 6d. to 5s. per week, 
494 being in receipt of the full amount of 7s. 61. 
weekly. The returns as to the state of trade are 
encouraging, though they fall short of the record of a 
ear ago. The report contains an article on the 
ruck Act of 1896, in which it is alleged that iron- 
moulders are worse off under the new Act than they 
were under the Acts of 1831 and 1881; but it poin's 
out that employers must comply with certain con- 
ditions, which, it is alleged, they do not fulfil. The 
members are therefore urged to make a stavd against 
deductions in all cases as being contrary to the Acts. 


The report of the Associated Ironmoulders for June 
states that the condition of trade in this branch may 
be regarded as stationary, from the point of view of 
employment, as disclosed in the returns from the 
various branches, relating to members on idle benefit, 
and those out of work but not in benefit. This is a 
little discouraging, considering the season of the year, 
and especially remembering that in Scotland there is a 
holiday season, when work: is, if not suspended, re- 
duced to the smallest proportions compatible with the 
industries affected. The membership improved in the 
month by 77; but complaint is made that in the 
apprenticeship section very little progress is secured. 
It would appear as though the members rather desired 
limitation than extension in this direction. The repo.t 
wisely condemns this action. If a young apprentice 1s 
at all hindered, the chances are that he will remember 
it in manhood, to the society’s disadvantage. The 
finances of the month were favourable. The net 
income was 2653/. 4s., the expenditure 1681/. 1s. 8d.; 
gain on the month, 972/. 2s. 4d. The cost of idle 
benefit was 725/. 9s. 7d.; superannuation, 512/. 0s. 10d.; 
funerals, 260/.; other expenses, 183/. 10s. 9d. There 
is an important ph in the report on shop 
disputes, the following rule being quoted : ‘‘ In no 
case will members be allowed to leave a shop, or have 
any claims for idle benefit, until they have the consent 
of the Executive Council.” Members are reminde 
that ‘‘the Executive will carry out this rule to the 
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letter, and thus keep friction down.” ‘‘ The Executive 
will compel obedience to this rule.” In this way dis- 
putes will be averted ; precipitate action is forbidden ; 
conciliation is to have a fair chance in all cases, 


The report of the Amalgamated Society of Carpenters 
and Joiners for the current month presents features at 
once — discouraging from a trade union 
point of view. There have been numerous disputes, 
many of which are still pending. In some instances 
reductions in wages have been, andare being, attempted, 
the men resisting them; in other cases notices have 
been given, some of which are unexpired ; in a few, 
concessions have been made to the men. The total 
membership is given as 66,675 ; of these, 1631 were on 
unemployed benefit; 1251 on sick benefit ; and 1004 
on superannuation allowance. The report points to 
the improved conditions of labour in Australia, where 
only 29 members out of a total of 1719 are unemployed, 
and in America only 35 out of 3174 members, showing 
that the tide has turned in those countries in favour of 
better trade. Complaint is made that the employers 
in the building trades in various districts are seeking 
to reduce wages without, as the executive think, just 
cause. In 18 towns disputes exist, and in 17 others 
members are advised to see the branch officers before 
accepting employment. In most of these places the 
wages are regarded as low compared with other dis- 
tricts, the effort being to level up on the part of the 
union, instead of L ymperee | any reduction. Nine 
towns are mentioned in which tke men have obtained 
concessions, as a set off to others where reductions are 
being attempted. In seven other districts the men 
are seeking advances, the members being on strike. 
In one town arbitration was resorted to, the award 
being in favour of the employers for a reduction in 
wages. In three towns the men have agreed to abandon 
their claims, though notices were sent in. It will be 
a omg there is unrest and indecision in this branch 
of trade. 





The Cotton Spinners’ Association has recently 
adopted a rule establishing a superannuation fund, to 
which all full members are compelled to pay. The 
returns of membership show that only six members 
have gone out of limits in the month under the new 
rile. The report says: ‘‘This shows that there are 
not many who have left the association rather than be 
compelled to pay to the superannuation fund.” It 
speaks well for the members that this provision for 
old age should be accepted so fully and completely. 
It is always a risk to increase the contributions in a 
society, but in this case the object seems to have been 
cordially supported. The proportion of unemployed 
full members was 5.33 per cant., as compared with 
5.19 in the previous month, and 5.75 a year ago. 
‘‘ With such a percentage of unemployed members, 
little progress can b;: made from a financial point of 
view,” remarks the report. The c)mplaint is that the 
number in the ‘‘ piecers” section continues to decrease, 
such decrease being 296 since the same date last year. 
The report says that ‘‘ it would appear that the more 
advantages the society gains for the piecers the more 
ungrateful they become towards the union” which 
obtains them. There were 20 dispute cases in the 
month, all of which were satisfactorily arranged by 
the officials of the union. There were 16 accident 
cases in the month, as compared with 38 in the 
previous month; one case was so severe that the 
memb2r had to be placed under special treatment. 
There were 22 cases of claims for compensation under 
the Workmen’s Compensation Act, all of which were 
sent to the employers, on behalf of the injured pereons, 
by the union. 





There is a melancholy interest attaching to the 
report of the National Union of Boot and Shoe Opera- 
tives for this month. It records the death of Sir 
Courtenay Boyle, Permanent Secretary to the Board 
of Trade. He it was who intervened in the serious 
dispute in the boot and shoe trades in 1895, and by 
his wise and courteous conduct brought about a settle- 
ment. The executive of the union sent to Lady 
Muriel Boyle and family of the deceased sincere con- 
dolences, with an expression of deep regret for the 
memory of the man who did so much, and did it so 
well, to effect a settlement of their serious dispute. 
It was indeed a great achievement, for the ‘‘ statement 
list ” which resulted from his action and the offices of 
Lord James of Hereford, as arbitrator or umpire, is a 
wondrous document, dealing with over a hundred 
items, all of which pertain to the making of boots and 
shoes, It is the greatest triumph yet achieved under 
the conciliation system. The complaint in the trade 
is that-things paaety are slack, with no immediate 
prospects of better conditions. Disputes have been 
few and not of great magnitude ; all but one were 
settled amicably, The particulars of each dispute are 

\ven. In the one case the men are still out on strike. 

ne of the disputes was with a Scottish co-operative 
Society, but after some negotiations the matter was 


quarrymen, it being stated that the funds voted will 
will go to the unionist workmen, as the non-union 
men are being looked after by the local relief com- 
mittee. The report has an account of the recent 
deputation to the Duke of Devonshire on education, 
organised by the Trade Union Congress Parliamentary 
Committee, and also a copy of the committee’s circular 
on the same subject. 





In the Wolverhampton district the quotations for 
finished iron remain firm at recent rates. The reduc- 
tion of 5 per cent. in ironworkers’ wages does not 
appear to have stimulated bargaining for lower rates. 
It is said that the cost of production is too great to 
allow of further concessions, notwithstanding the fall 
in wages. Indeed, the tendency in prices is rather 
upwards at the present time. Barsare in good sale at 
quoted prices, and so also are the different qualities 
of unmarked iron. Galvanised sheets are firm at the 
increased rates, while common black sheets have ad- 
vanced in price from 2s. 6d. to 5s. perton. Steel also 
is in better request, prices tending upwards. Pig 
iron is in good request, and makers are able to ask for 
higher rates for prompt delivery. There appears to 


industries. There is activity in all that pertains to 
locomotive and railway work, and also in constructive 
work, bridge and girder construction, in_boiler- 
making, and generally in ironmoulding, smiths’ work, 
tank-making, and gasholder erection. In the hard- 
ware trades there is some diversity—some busy, 
others moderately so, and a few more or less slack. 
In the tube industry there has been a long dispute 
which has upset that branch, but there appears to be 
a pretty good demand for such work. On the whole, 
the outlook is not very discouraging. 


In the Birmingham district the improvement in the 
iron trade indicated a few weeks ago has been main- 
tained. Prices are firmer, and orders are more 
numerous. Pig iron has been remarkably firm, the 
output not being equal to the demand ; no concessions 
are given, full market quotations being realised. 
Finished iron is in good request ; best bars are in good 
demand ; black sheets are higher in price, and steel is 
in better demand, with prices firm. The engineering 
and allied industries remain about the same, and most 
other iron, stee), and metal-using trades. Altogether 
the outlook has improved. 





The position of the engineering trades in Lancashire 
remains without material change. In several im- 
portant branches, especially in Cesuaies building, 
and all sections of electrical engineering, activity is 
well maintained, and there is no lack of orders if only 
delivery can be guaranteed within a reasonable time. 
In other branches a slackening off is reported, and 
new orders do not come forward of sufficient weight 
to replace those running out. There is no revival in 
the textile machine-making branches, some sections 
of which are very short of work. The iron and steel 
trades have improved somewhat ; the tone is better, 
but the indications are not very pronounced as yet. 
It is, however, more noticeable in the steel trade than 
in iron. Bars are in better demand, and quotations 
are firmly adhered to by makers. On the whole the 
outlook may be said to have improved. 





The demonstrations of hostility against those at 


the resumption of work, or at least the re-opening of 
the quarries, do not augur very well for the peace 
and prosperity of Bethesda. Several persons, among 
them women, were summoned for hooting and jeering, 
and persistently following, fines being imposed. The 
women, it is said, are the worst offenders. This 
shows how deep and strong the hostility is, for, as 
a rule, women are the first to advocate surrender. 


The Amalgamated Society of Railway Servants, 
acting upon the opinion of the learned counsel to whom 
the matter was referred, have abandoned the idea of 
an action against the London and North-Western 
Railway Company with regard to the recent dismissals, 
and transfers of men to other stations. This public 


counsel’s opinion ought to have been asked first. 





The tenth postmen’s conference, at Manchester, was 
a successful one as regards numbers, for over 200 
delegates attended. The main contention at the con- 
ference was that postmen ought to have a minimum 
wage of ll. per week, rising by service and good con- 
duct to 1127. in London, and to 104/. in the provinces ; |. 
but in certain rural districts to start at 20s. per 
week and rise to 30s. per week. No postman over 
21 years of age to have less than 24s, per week. 

Lord James of Hereford has given his award in the 
case of the Scotch miners’ dispute as to wage. The 
employers required a reduction of 1s. per day ; the 


be no decline in activity in the engineering and allied 15 


work at the Penrhyn slate quarries, preparatory to i 


of 6d. per day; the matter was referred to Lord 
James as a neutral chairman. He has awarded a 
reduction of 124 per cent., which is equivalent to 6d. 
per day, until July 31 of this year. 

At aconference of Welsh miners, attended by 254 
delegates, representing 117,184 men, it was resolved 
to increase the contributions by 6d. per month, to 

rovide an out-of. work fund, the same as is now done 
or those on strike. A ballot of members is to take 
place on the question. Sixpence per month will not 
doit ; the federation will come to grief overit. Even 
ls, per month would not be sufficient to provide an 
out-of-work fund of a permanent character, like that 
of the Engineers’ Union. 

The Northumberland Miners’ Association, by a 
ballot of the members, have decided by an over- 
whelming majority against the Miners’ Eight Hours’ 
Bill. Representatives are to be sent to London to 
canvas Members of Parliament against the second 
reading. 


The strike in the South Staffordshire tube trade 
ended on Thursday in last week, the men deciding by 
ballot to accept the employers’ terms. The strike was 
against a reduction in wages of 10 percent., and lasted 
weeks. 

Some 550 men employed at the London Brick Com- 
ny’s works at Peterborough came out on strike 
ast week for an advance in wages of ld. per 1000 
bricks. 





The London omnibus drivers and conductors to the 
number of from 5000 to 6000 men threaten to strike 
unless the proprietors concede the terms demanded. A 
list of grievances was drawn up on the 4th instant, and 
they gave the employers 10 days’ notice that they 
expected the concession within that time. 





Owing to a dispute with about a dozen workmen at 
the Upper Forest and Worcester Steel and Tinplate 
Works, Morristin, the entire works closed last week, 
throwing idle some 2000 persons, whose monthly wages 
amounted to some 8000/. 


The strike of some 4000 ironworkers and others 
employed at the Resita Works of the Austro-Hun- 
garian State Railway was further complicated last 
week by a strike of the carpenters employed at the 
works. 





The strike of masons at Rome seems to have col- 
lapsed. Most of the men had resumed work at the 
close of last week. 





The strike of agricultural labourers and others 
working in the fields at Molinella, near Bologna, 
collapsed last week. From 5000 to 6000 were affected, 
and all field work was suspended. 


A strike of labourers at Puerto Luz, Las Palmas, 
has caused the shipping trades to be paralysed. The 
demand is for an aietion of 50 per cent. increase in 
wages, which the employers refuse. 





Our Locomotive Exports.—The foreign and colonial 
demand for British locomotives has left something to be 
desired this year, but it showed more activity in May, 
the value of the exports for last month coming out at 
44,544/., as compared with 112,301/. in May, 1900, and 
120,554/. in May, 1899. The principal locomotive ship- 
ments continue to be made to South America, South 
Africa, British India, and Australasia; and the de- 
liveries in these directions were as follows in May : 





A 
| May, 1899. | May, 1900. May, 1901. 


Country. 
& ie. Bee 
South America we --| 19,159 | 16,449 21,874 
British South Africa ..| 2,614 | 4,716 | 20,247 
British India «. «| 69,848 =| 40,641 =| 62,400 
Australasia... | 9415 | 10,077 | 8,140 


The aggregate value of the locomotives exported in the 
first five months of this year was 613,421/., as compared 
with 718,1527. in the corresponding period of 1900, and 


threat and its abandonment will not enhance the re- | 579 5997, in th espondi ziod of 1899. The prin- 
putation of the leaders, The threat was a foolish one; ihe «tonic acer 2g — . 











Country. 1892. 1900. | 1901. 

£ £ £ 
South America ée ee 84,459 122,477 138,981 
British South Africa... 26,031 60,830 70,303 
British India a .-| 278,320 255,411 170,522 
Australasia .. Ke is 42,703 85,348 56,421 





It will be seen that the decline in this year’s locomotive 
exports is very largely accounted for by the falling off in 
the Indian demand. There is no doubt that Baldwin 
and other American locomotives have been competing 
with British locomotives to a greater extent of late; bud 
notwithstanding this, financial, political, and other con- 
siderations have enabled our locomotive builders to hold 








settled. The union — arbitration in all such 
cases. An appeal is made on behalf of the Penrhyn 





men’s representatives offered to submit to a reduction 


their own pretty well. 
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THE PROPERTIES OF STEEL CASTINGS.* 


By Joun Ottver ARNOLD, Professor of Metallurgy in 
the University College of Sheffield. 


(Concluded from page 751.) 
Heat TREATMENT. 


Heat treatment, generally somewhat vaguely called 
annealing, is usually only of academic interest, but in the 
present paper it calls for consideration in view of the 
unfortunate fact that experimentalists are apt to mpeg 
from laboratory results obtained with small plain bars, 
and put forward their data as available for guidance in 
works practice. In the majority of instances such a view 
is erroneous and misleading. It has been more than once 
urged that the annealing process used by the author is 
unnecessarily drastic, and if in — only little bars 
such as are usually employed in labo | practice were 
concerned, this criticism would be sound. But such is 
not the case. In large castings there often exist juxta- 
posed light and heavy masses. The former reach the 
maximum annealing temperature, say 950 deg. Cent. or a 
light red heat, long before the heavy parts of the casting 
are anywhere near that temperature throughout their 
mass, and hence before such heavy parts are in a state of 
thermal and molecular equilibrium. Ib is, therefore, 
necessary to gradually soak such castings for prolonged 


ang occupying not hours but days, in order to bring Th 
0 


th light and heavy parts to a common temperature. 
It is also equally necessary to allow very gradual cooling, 
so as to avoid highly dangerous contraction stresses, 
which would inevitably be set up if such castings were 
allowed to cool in air. 

Although the cooling condition just named. has in the 
writer’s experience given the best mechanical and struc- 
tural results, it is, of course, quite inapplicable to large 
and complex castings. ; . 

Through the courtesy of Mr. Robinson, managin; 
director, and Mr, Jobson, chief chemist, at Messrs. Wil- 
liam Jessop and Sons, Limited, the author is able to 
bring before the attention of the Institute a curious inci- 
dent observed by Mr. Jobson. During the annealing 
of a huge marine casting, the latter, as usual, had cast 
upon it in various parts several test bars. All but one 
of these gave excellent mechanical tests. Pieces of a 
good and a bad test bar were sent to the author for micro- 
graphic examination, and his results exactly confirm 
those of Mr. Jobson. The annealed structure of the good 
steel (carbon 0.3 and manganese 0.6 per cent.) consisted 
of a ground mass of ferrite, in which the areas formerly 
pearlite had passed into small, ill-defined particles of 
cementite. But the bad test bar showed the remarkable 
trellis-like section characteristic of brittle because unan- 
nealed castin This structure is shown in the micro- 
graph marked JB (Fig. 11, page 749 ante). 

On investigation, Mr. Jobson found that this particular 
test bar, belonging to the bottom of the large casting, had 
been inadvertently buried in the sand on the bottom of 
the furnace; and hence its temperature had nob risen 
above a low red heat, quite below the critical points. 
Therefore no diffusion of the constituents pearlite and 
ferrite, and consequently no recrystallisation, had taken 
place. Hence the structure remained practically as cast 
and the steel relatively brittle. 

The following mic phic and mechanical data give 
typical results obtained by varying the thermal treatment 
of small castings. Four 19-in. were cast as usual 
from nearly pure iron containing 0.36 per cent. of carbon. 


Castine No. 660, as Cast. 

The micro-structwre was of the usual trestle-like sectional 

pattern, but for a low silicon casting the ferrite cell walls 
were permeated to an unusual degree with sulpho-silicide 
films. 

The tensile test gave the following figures : 
Elastic limit, tons persquareinch ... 1 
Maximum stress, tons per square inch... 1 
Elongation (on 2 in.), per cent.... . 
Reduction of area, per cent. ... ae 

The material was thus little better than good 


No. 660. Works ANNEALED. 

The micro-structure, as usual, showed a ground mass of 
ferrite crystals free from sulpho-silicide films, with re- 
latively large patches of decomposed pearlite, i.c., pearlite 
in which the lamine of Fe;C had to a great extent segre- 
gated into little pieces of cementite. 

The tensile test made on the works annealed bar gave 
the following results : 


3. 

3. 

1. 

2.20 
grey iron. 


Elastic limit, tons per square inch 
Maximum stress, tons per square inch 
Elongation, per cent. Bi 
Reduction of area, per cent. 


The above is a poor result. 


No. 660. As Cast AND THEN Heat-TREATED, 
The bar, as cast, was slowly heated during about an 
hour up to 850 deg. Cent. It was maintained for an 
hour at that temperature and then allowed to cool in air. 
The micro-structure showed a ground mass of ferrite 
dotted with small particles of dark granular ferrite. The 
sulpho-silicide films had disap 
was much finer than that of the works annealed bar. 
The tensile test was, on the whole, superior to that of 
the annealed bar, registering the following figures : 


Elastic limit, tons per square inch 14.34 
Maximum stress, tons per square inch 26.76 
Elongation, per cent. ... 13.50 
Reduction of area, per cent. 18 60 


9.34 
22.24 
14.50 
15.00 


* Paper read before the Iron and Steel Institute. 


, and the structure | - 





No. 660. Works ANNEALED AND Hzeat-TREATED. 
Another works annealed bar was treated in the manner 
described for the bar as cast. 
The micro-structure was very similar to that last 
described, but distinctly smaller in pattern. os 
tensile test was not altogether satisfactory, giving 
the following results : 
Elastic limit, tons per square inch ... 15.67 
Maximum stress, tons per square inch pl 


Elongation, per cent. 
Reduction of area, per cent. 

From the foregoing group of results it would seem 
that the ideal conditions for treating a brittle 0.4 per cent. 
carbon steel as cast are to heat it for an hour or so at a 
temperature about 50 deg. above the upper critical point, 
and then cool in air. Unfortunately, in steel metallurgy 
_ ideal and the practicable are seldom synonymous 

rms. 

Practica, SuMMARY. 

The lessons taught by the data set forth in the preli- 
minary experiments detailed in this paper show that pure 
iron and carbon steel is not a suitable material for fulfil- 
ling the modern specifications drafted by engineers for 
steel castings. With iron and carbon castings the duc- 
tility demanded can be insured with ease, but with such 
ductility it is impossible to correlate the required tenacity. 
e latter property, it is true, can be obtained from iron 
and carbon castings, but at the expense of an almost com- 
plete loss of ductility, Therefore, as has already been re- 
marked, excepting the nearly pure iron, the series of cast- 
ings described have small manufacturing interest. Never- 
theless they form the basis upon which the mechanical 
influence of silicon and manganese, to be hereafter dealt 
with, can alone be scientifically measured, 


Tur CoMPARATIVE PROPERTIES OF CASTINGS AND 
‘ORGED STEELS. 


It has been previously pointed out that on rare occa- 
sions under certain, at present unknown, conditions of 
melting, steel castings may possess properties practically 
identical with those of forged steels of similar chemical 
composition. But such cases form the exceptions which 
prove the general rule, that the mechanical properties of 
annealed castings are much inferior to those of worked 
steels. This is the more remarkable because the same 
chemical composition, the same specific gravity, and the 
same micro-structure can uced in a casting as in a 
forged steel, yet the mechanical properties of the latter 
will be enormously superior. It will be well to give 
concrete examples of these facts. The author, in a paper 
read before the Institution of Civil Engineers in 1895, 
fully described the properties of rolled iron and carbon 
steels. Comparative examples of those steels and the 
castings dealt with in the present paper present points 
of considerable interest, because the remarkable discre- 
pancies exhibited are at present incapable of satisfactory 
explanation. The following Tables embody the com- 
parative properties of cast-and-rolled* and cast-and- 
annealed steels of almost identical composition : 


| | 
Conditions| 
of Steel, Carbon. | 





Maximum |Elonga- Reduction 


Limit. Stress. | tion. | of Area. 


tons per 
oq. fn. 
17.08 


Elastic | 





per cent 
Cast and 
0.21 | 


rolled .. 
annealed 0.16 


tons per (per cent| per cent. 
eq. in. | 
42.1 67.8 


25.39 
Cast and) 
| 81.0 | 47.0 


9.35 19.51 





It will be seen at a glance that all along the line with 
reference to elastic limit, to tenacity, and to ductility, the 
rolled steel is greatly superior to the annealed casting. 

Passing to higher carbon the same relative characters 
are, if anything, still more decisively exhibited : 





\Blonga- Reduction 
tion. | of Area. 


| 
Elastic | Maximum 


Conditions 
of Steel. Carbon.)  Timit. Stress. 





per cent! tons per 

| 8q. in, 

|; 0.38 | 17.95 
and 


annealed. 


tons per 
sq. in. 
20.94 | 
24.03 24.5 


| 
| 
| 


per cent) per cent. 
56.3 
29.0 


34.5 


0.40 10.08 


When the carbon rises still higher, the differences ase 
still most remarkable : 





Conditions | Elastic Maximum | Elonga-|Reduction 
of Steel. Carbon .| Limit. Stress. tion. | of Area. 


per nt tons per 
sq. in. 
0.89 | 248 
| 083 | 18.5 


tons pr per cent} per cent. 


and sq. in 
130 


q. in. 
52.4 
29.0 


15.4 
4.0 a7 

Finally, in high carbon steel the rolled material stil! 
startlingly maintains its superiority : 





Conditions Carbon | Elastic Maximum tines Rekenns 
of Steel. ‘| Limit, Stress. | tion. | of Area. 
—— per cent’ per cent. 


sq. in. 
61.65 8.0 7.8 
0.0 


12.86 | 


| 


per cent tons per Der 
sq.in. | 

1.20 35.72 | 

1.10 


Cast an 

rolled .. 

Cast and 
annealed 00 | 


j 


12.86 


The foregoing results should induce, in the minds of 
* The rolled bars, when cold, were reheated to about 
1000 deg. Cent., and cooled in air. 


scientific eRe am a tinge of humility, because for 
some of them neither the scientist nor the practical man 
can offer any satisfactory explanation. 

_ A noticeable practical feature on comparing the respec- 
stl ey he 7 Jest in the a, casting the fractures 
usually ne grey gran ap ce and cup- 
and-cone break which characterise mild rolled steels ; also 
in castings the elongation is less confined to the vicinity 
of the fracture, being more evenly distributed along the 
oe See ere a for the gaa low re- 

uction in area observed in castings when compared with 
— ny _—, = 

astings frequently present incipient signs of fracture, 
4.60, oe cracks, in places other than that at which the 
actual rupture takes 

It will now be interesting to compare the effect of 
drastic annealing on steel as cast in small moulds and 
similar steel after rolling. On reference to the general 
Table (page 750 ante) it will be seen that casting 521, 
containing about 0.17 per cent. of carbon, showed after 
annealing a fall of 24 tons per square inch in the elastic 
limit, aslight fall in the maximum stress, and a decisive 
increase in the ductility as measured by elongation and 
reduction of area per cent. 

Under similar conditions of annealing, a rolled steel 
containing 0.21 per cent. of carbon showed a drop of no 
less than 8 tons per square inch in the elastic limit, a fall 
of about 4 tons in the maximum stress, whilst the elongation 
and reduction of area remained practically unchanged.* 

Passing to carbon 0.37 per cent., casting No. 518, it will 
be found that again ann g has reduced the elastic limit, 
in this case no less than 6 tons per square inch. The 
maximum stress, however, fell only about 1 ton, whilst 
the ductility has greatly improved, the elongation rising 
from 6 to 20 per cent. 

On annealing a rolled steel containing 0.38 per cent. of 
carbon, the general effect of annealing was similar to that 
observed in the 0.21 per cent. steel—namely, the elastic 
limit fell from 18 to 94 tons, the maximum stress from 
30 to 25 tons, whilst the ductility was, if anything, 
slightly lowered. 

With carbon about 0.9 cent., casting 524, annealing 
somewhat lowered the limit and stress, and slightly 
raised the ductility. But on annealing a rolled steel con- 
taining about the same carbon, the elastic limit fell from 
25 to 17 tons; the maximum stress from 52 to 36 tons, 
whilst coincidently with this great fall in tenacity, the 
ductility also underwent a remarkable decrease, namely, 
the elongation per cent. dropped from 13 to 4 and the re- 
duction of area from 15 to 4. Hence, annealing beneficial 
to castings seriously injures rolled steels. 

THERMAL Data, 


At the author’s request, Mr. Andrew M‘William 
A.R.S.M., has kindly undertaken the recalescence in. 
vestigations connected with this and the subsequent 
papers. His report on the iron and carbon groups is 
embodied in the following Table. It will be more con- 
venient to comparatively place the whole of the curves 
together in the final paper : ; 


7 mee 
| Heat Evolved at Ar 1 on Cooling. 





Equivalent Rise 
in Temperature 
of Steel. 


Rise in Pyrometric 
Millimetres. 





deg. Cent. 


9 
4 








0. 
1. 
5. | 
6. 
1. 





The heats recorded in the above Table were calculated 
by taking the total perturbation from the fair curve 
(whether occurring as an actual rise, stay, or retard) in 
seconds, and dividing by the mean rate. The result 
i the equivalent rise in millimetres) multiplied by 
3.0 (the calibration factor) equals the equivalent rise in 
the temperature of the steel in degrees centigade. In 
steels 473 and 521 and 518, Ar1 being separate on cooling, 
was calculated direct from the curve. In the other two 
cases the total heats of recalescence were calculated, and 
from them the sum of the heats evolved at Ar2 and Ar3 
in FeB was subtracted. 

In conclusion, the author has to thank Mr. F. Ibbot- 
son, B.Sc., for the patient and accurate manner in which 
he has reproduced the —— hs illustrating this paper. 

Of the work of Mr. F. K. Knowles it is difficult to 
speak in moderate terms. He has for several years 
patiently and vigilantly carried out the details of the 
practical manufacture, analysis, and mechanical testing 
of a very large number of castings, and well merits the 
thanks not only of the author, but of all interested in 
steel-founding. 





CAPPED ARMOUR- PIERCING 
PROJECTILES. 
To THE EprTorR OF ENGINEERING. . 
Str,--In my letter on the above subject, published in 
ENGINEERING of March 15, I dealt at some length with 
the birth and development of capped projectiles, and with 
certain theories which have been advanced for the purpose 
of affording an explanation of the increased penetration 
got when “caps” were used, and of enabling definite 
limits to be placed upon their possible utility. 
I therein endeavoured to show that such theories were 


* See ‘‘ Influence of Carbon on Iron,” Minutes of Pro- 
ceedings of the Institution of Civil Engineers, vol. cxxill., 








pages 127 to 162. 
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erroneous, that they were not even justified by the 
premises assumed, and that by the omission of those con- 
siderations of ‘‘ time” and “distance,” which are usually 

ised as being important factors, when the judicious 
expenditure of energy in the doing of ‘‘ work ” is in ques- 
tion, certain ‘‘fundamental fallacies, which passing for 
principle, lead to mischievous results,” had gained accept- 
ance, and been given the status of ‘‘ theories.” 

I also endeavoured to show that when attacking hard 
armour, @ very large proportion indeed of the kinetic 
energy of an ordinary uncapped projectile is wasted in 
setting up that lateral dissipation of its energy, with those 
attendant results which we call ‘‘shock,” and that very 
little of such energy is left available for the purposes of 
penetration, and I indicated that the resisting efficiency of 
such armour increases enormously with each increase in 
the rapidity with which the displacement and fracture 
of the molecular structure of the plate is sought, and 
that it would be correspondingly decreased if the applica- 
tion of the attacking force were more gradual, aa the 
expenditure of the kinetic energy in the projectile were 
less sudden. 

From these facts I argued that by the use of properly 
designed and constructed ‘‘caps,” much of the energy now 
wasted might be saved for a purposes, that the 
destructive effects of shoc 
avoided, and that thereby the projectiles of even compara- 
a small guns, such as our 6-in. quick-firers, might be 
enabled to penetrate unbroken through almost any thick- 
ness of armour. I now propose to deal with capped projec- 
tiles from a more practical point of view, and to—in so far 
as I may—estimate their utility for fighting purposes, 
that is, apart from those abnormal conditions which hold 
in range trials; and I shall endeavour to show how such 
utility may be increased. 

One of the conclusions of fact deduced from the Belle- 
isle trial was, that owing to the destructive effects of the 
high explosives with which shell are now charged, the 


on the projectile might be | 





capped projectiles are inefficient, that they are unsuitable 

or attacking compound armour, and, apparently, that 
they cannot be made so. This latter proposition 
believe to be erroneous, my view being that, if provided 
with caps of proper design and construction, such pro- 
jectiles should be much more efficient against compound 
armour than any description of uncapped projectile. 

I should now like to refer to a matter whence much 
useful information may be derived. 

In October, 1872, a Whitworth flat-headed 2.7 steel shell, 
weighing 15 lb. 14 0z., fired at an — of 45 deg., aba 
range of 200 yards, perforated a 3-in. Cammell wrought- 
‘iron plate ; and plates have been perforated by such pro- 
jectiles at as oblique an angle as 30 deg. with the plane 
of their faces. From those facts Sir J: Whitworth con- 
cluded that flat-headed projectiles will bite at a more 
oblique angle than conoidal projectiles. 

Referring to this characteristic of fiat-headed projec- 
tiles, the late Captain Orde Browne says: ‘‘ On this it is 
difficult to speak authoritatively ; the question has been 
disputed both on theoretical and practical grounds, occa- 
sionally pointed projectiles penetrated plates at very 
oblique angles, but no instance of biting at 30 deg. can 
be given. ith regard to the practical advantage of a 
possible superiority in the flat head in this respect, it 
must be understood that Sir Joseph himself prefers 
ogival-headed shot for perforation near the direct line ; 
any possible advantage by flat-headed shot 
would, therefore, probably only hold for a certain number 
of degrees, such as could hardly compensate for the 
admitted advantage possessed by ogival shot in more 
direct impact. Hence ogival-headed projectiles may be 
preferred to flat-headed ones for service, even by those 
who admit that the latter act better through water, and 
bite at a more oblique angle of incidence against armour.” 
As to the action of flat-headed projectiles on striking the 
water, certain trials were carried out in 1872, against 
targets placed below water, at angles of depression vary- 


Ll 























pie. or bolts. In the case mentioned by him the 
1emispherical-ended pieces of iron got crushed under 
little more than half the amount of pressure required to 
crush the flat-ended pieces, but Captain Browne appa- 
rently failed to realise that when in place of a slow pres- 
sure, the element of impact was introduced and the ex- 
penditure of kinetic energy, then considerations of time 
arose ; and the energy ——s and the resistance expe- 
rienced = & flat-headed projectile on striking armour 
would on the instant of impact be many times greater than 
would that experienced by a hemispherical-ended one, 
the former—if it struck flush—delivering its full blow in 
possibly one-fiftieth of a second less than the latter, and 
over a larger superficial area of the plate—which makes 
all the difference, both as regards work done and resist- 
ance met ; he also apparently overlooked the disintegrating 
effects of the cross stresses to which a flat-headed projec- 
tile would be subjected, if its line of impact were not 
absolutely normal, a by no means improbable contingency. 
A very remarkable instance of the vast importance of 
‘*time” in all such matters, and of the resistance offered 
by even a very light body to sudden displacement, 
may be found in the large amount of compression 
which a golf ball experiences when it is being driven. 
Any iron club will mark the extent of such compression 
on its face, and in order to get an equal amount by slow 
pressure, many hundreds of pounds of pressure would be 
required. Yet a golf ball only weighs a few ounces, and 
it would offer no appreciable resistance to a slow dis- 
placement from its position on the ground ; by observing 
the increased distance that a ball will travel when the 
duration of the club’s impact is increased—possibly bv 
2s second—by what the golfers call ‘‘the follow through,” 
the gross inaccuracy of that definition which states that, 
when considering the action of an impulsive force, ‘‘ the 
change in the position of the particle during the time 
the force acts may be neglected,” may be proved. 

But to return to capped projectiles and to the considera- 


mfr 




















Ls 











Ne°6. 











“battles of the future will probably be won by which 
ever side gets in first hit ;” which I take to indicate that 
the explosion of lyddite between the decks, or even on the 
decks, of a ship of war, will in all probability so seriously 
injure her structural arrangements, or the offensive power 
of her guns and gun-crews, as to cripple her further efforts 
at attack or defence, and leave her practically at the mercy 
of her opponents. If one may judge from the sensational 
accounts which have —< from time to time of the 
rapidity and accuracy of fire got with the 6-in. quick-firing 
guns, and of the widespread destruction wrought by their 
projectiles on exploding ; such guns would appear to be 
sufficiently powerful—with their long range and great 
muzzle energy—for all practical purposes; and if they 
could be provided with projectiles capable of penetrating 
unbroken through belt armour, and of successfully attack- 
ing armoured decks, the — utility of the 12-in. gun, 
with which our battleships are so heavily armed and 
laden, would become very questionable, and very material 
modifications in the existing schemes of naval construc- 
tion would appear to be advisable. In my opinion, such 
penetrative powers can be obtained by the 6.in. gun 
when suitable ‘‘caps” are used, and at ranges and 
angles of incidence which would hopelessly defeat similar 
Projectiles when uncapped. 

In dealing with the penetration of armour, a very high 
authority on such matters has stated that “it is doubt- 
ful if any shell charged with a os explosive can be got 
to pass through thick armour without Lesetine,” It fe 
also been asserted that a 6-in. shell is incapable of per- 
forating the 6 in. Harveyed steel belt with which our war- 
ships are now being protected. We know that the latter 
cmertion has been disproved, on ranges, with projectiles 

tted with “caps,” from the design and construction of 
which all direct considerations of penetration were 
sheen, and—as I have endeavoured to show—those re- 

ting to the conservation of the projectiles were erro- 
neous, as regards the premature bursting of a shell, which 
artes ascribable to excessive ‘‘shock,” with its atten- 
Gant molecular friction and consequent increase in heat, 
it appears to me that for this fault, also, ‘‘ caps” may 
ue a remedy ; but then we are also told that in 
odlique attack, which would rule in a naval action, 











ing from 64 deg. to 12 deg.; and it was found that 
whilst the ogival Palliser projectiles ricochetted on the 
water at angles less than 11 deg., the flat-headed projec- 
tiles remained under, at about 84 deg. depression; the 
significance of those matters qua the action of my capped 
projectiles shown in Figs. 1 and 2, whereby this efficiency 
in oblique attack of fiat-heated projectiles be ba com- 
bined with ‘‘ the admitted advantage y ogival 
shot in more direct attack,” will gee gl appear. 

Whilst on the subject of flat-headed projectiles, there 
is one other matter which I should like to advert to. 
Nearly forty years ago the late Sir W. Fairbairn made 
certain experiments for the purpose of ascertaining the 
relative resistance experienced by various types of pro- 
jectiles when perforating armour-plating, and with a 
view to determinating their respective liability to frac- 
ture; amongst other things, he then ascertained that 
hemispherical-ended pieces of iron were crushed with half 
the pressure necessary to crush flat-ended ones, namely, 
26.82 tons instead of 55.36 tons per square inch ; in re- 
ferring to such results yey Browne says: “It might 
reasonably be supposed that a flat-headed shot might at 
all events hold well together on impact against hard 
armour, Fairbairn having found that a flat-headed bolt 
resists double the crushing force required to set up a 
hemispherical-ended one. This projectile (he solenned to 
a flat-head steel, one tested in 1884), however, not only 
failed tocrack the plateas much as the pointed shot, but 
also broke up. The author cannot explain this, and would 
have expected the o| ite, that is, he would have ex- 
pected the shell to hold well together, though it might 
not produce a great effect on the plate.” Captain Browne 
then refers to certain trials with Griison’s chilled iron 
shield, in which flat-headed projectiles were more effective 
than were ogival projectiles. = 

This referenee to the frangibility of flat-headed pro- 
jectiles on impact, and to what rs gro to me to be 
mistaken conclusions of fact deduced from Fairbairn’s 
“crushing” experiments, by Captain Browne, will 
be of interest to those who read my former paper, 
and who agree with me that ‘‘time” is a very im- 
portant factor, when such ‘‘work” has to be done, 


and that its effect cannot be measured by “‘ pressing” , 








tion of their present efficiency and their } pwrny efficiency 
for fighting purposes, as distinguished from their per- 
formances under the usual range trial conditions, or when 
an overmastering power of the gun enables its — 
to penetrate and perforate, irrespective of the disadvan- 
tages attendant upon oblique attack, much as a pane 
of glass may be broken and penetrated with a suitable 
stone, at any angle of incidence. In the annexed draw- 
ings I have illustrated various types of capped projec- 
tiles, and I have endeavoured to show what the progres- 
sive actions of each would be on impact against steel 
armour. Thoseshown at Figs. 1, 2, and 3 are fitted with 
caps which would appear to me to have be material ad- 
vantages over the ‘ Holtzer” and the ‘‘ Johnson” cap, 
and I now propose to give my reasons for so thinking, 
and for believing that by the adoption of such caps the 
efficiency of our quick-firing armaments may be largely 


in ; 

In each of the Figs. 1, 2, and 3 the caps are made of 

tempered steel, shrunk on tothe projectile, and their attach- 
ment is got by pinching their sides into corrugation on 
the shell at C, C;in order to further strengthen such attach- 
ment, and to prevent the cap from being too readily 
forced back on impact, a band of steel wire encircles the 
cap at D, D. In Fig. 1 a cavity A is formed in the cap, it 
is filled with lead, and its edges B, B arechilled hard; the 
size and shaping of such cavity may be so regulated as to 
give the or ‘the required quantum of resistance to its 
perforation by the projectile’s point. 
_ Fig. 2 is a modification of the cap shown in Fig. 1, and 
in Fig. 3 the cavity A is filled with lead, in each case those 
caps should be tempered hard at the places marked B, 
— = to enable them to “‘bite” in the surface of the 
P 

Fig. 4 shows a plan of a piece of armour-plate, which is 
being attacked at the very oblique angle of 30 deg. with 
the plane of the surface of the plate by a projectile 
similar to that illustrated at Fig. 1. 

In Fig. 4 the projectiles numbered respectively 1, 2, 
and 8 are drawn for the perp of indicating roughly 
what would be the action of such caps under such circum- 
stances, as distinguished from that of the ‘‘ Holtzer” and 
the “‘ Johnson” cap, which I shall come to presently. 
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In order to simplify matters, I shall, for the purposes 
of this explanation, assume that the line of the projectile’s 
flight is horizontal, and uninfluenced by gravitation, the 
consideration of the action of which force would introduce 
unnecessary complications without affecting the funda- 
mental principles of cause and effect upon which my case 
rests. 

In Fig. 4 projectile No. 1 is shown as its cap bites in the 
plate at the point A; the line B, A indicates the direc- 
tion of the motion of the projectile before impact; the 
hardened edge of the cap (see B, B, Fig. 1) and the 
strength of its attachment to the projectile, greatly facili- 
tate its biting even at a very oblique angle of incidence ; 
and in hard armour the amount of its penetration depend- 
ing, of course, _ the shape, and strength, and temper- 
ing of the cap, the striking energy of the projectile, and 
the character of the plate attacked; by widening the 
‘* cavity,” so as to bring the points B, B, Fig. 1, more in 
line with the outer walls of the projectile, such tendency to 
bite may be increased, every increase in the angle of 
incidence will have a like effect. I assume, for the pur- 
poses of this argument, that the cap does bite, and par- 
tially penetrate, as shown before being fractured or driven 
back on the projectile’s nose ; but it must be understood 
that the beneficial action of the forces which I shall now 
explain is not with such caps wholly dependent upon their 
biting. 

Thereupon the velocity of the projectile’s point, re- 
solved in the direction parallel to the plane of the sur- 
face of the plate, would be arrested at A, and as pene- 
tration by the sharp edge of the cap progressed, such 
velocity would be destroyed, and the impulse of the pres- 
sure of the plate on the projectile would be transferred 
from along the normal A, E to approximately the direction 
indicated by the line A, B. At the same time the inertia 
of the body of theprojectile, which would continue to move 
in a direction parallel to the plane, plus the momentum 
of that portion of its body above the line A, B marked X, 
in the direction B, A, would tend to pivot the base of the 
projectile—in the direction B, D—on the point of the cap 
at A, such pivoting movement continuing until the cap is 

rforated, or fractured, and the point of the projectile 
1as entered the plate to some depth. In projectile No. 2 
I have endeavoured to indicate the probable effect of such 
action upon the angle at which the projectile’s point will 
impinge; and in No. 3 I show a further stage, when 
penetration by the projectile has pene, and the 
pressure on the nose, by the surrounding structure of the 
plate, would have arres such ‘‘ pivoting” movement, 
it will be observed that the ‘‘angle of attack” has now 
become much less oblique, and therefore more effective. 
Hence it will be seen that with such an arrangement 
those factors which, with soft caps, must inevitably tend 
to cause deflection at all angles of incidence, may be 
utilised for the purpose of *‘ correcting” such angle, and 
that by thus brin ing the reacting force of the plate in a 
direction more parallel to the longitudinal axis of the 
projectile, more of its kinetic energy will be devoted to 
causing penetration. 

I say “‘at all angles of incidence,” as, owing to the 
action of gravitation, there must always be a considerable 
velocity parallel to the plane, at all practical fighting 
ranges. In Fig. 5, a =. an of an armour-plate is shown, 
the projectiles numbe 1, 2, 3 are intended to illus- 
trate the progressive action of the Holtzer cap, under 
similar circumstances; but in this case the angle of 
incidence (see No. 1} is much less oblique (i.¢., 25 deg. 
with the normal). have selected that angle, as ex- 
perience has shown that the Holtzer capped shot then 
glances. 

The line B A shows the direction of the projectile’s 
flight before impact. Such caps being untempered, and, 
therefore, comparatively soft, would—on striking—be 
instantaneously compressed at their points; that is, 
before any sufficient portion of their energy could be 
applied in causing the case-hardened point of the cap to 
bite and penetrate the surface of the plate, hence—for 
the purpose of calculating the direction of the impulse of 
the pressure of the plate on the projectile, the point 
marked C may be taken as the point of impact, the line 
C D is drawn normal to the plane at the point C. The 
compression of the cap which would thus arise would 
mc gene extend the area of its impact, over a consider- 
able surface of the plate, the effect of which would be to 
increase the resistance of the plate to penetration by the 
cap, and to thus prevent its case-hardened point from 
effectively biting ; a to such compression, which 
Messrs. Holtzeradmit would take place, they say that this 
spreading of their cap ‘‘ extends the area of perforation.” 
This strikes me as being a wholly erroneous view, their 
caps neither perforate, nor are they intended to perforate, 
and the extension of the area of compression which such 
*‘spreading ” would cause must make penetration by the 
cap peng impossible, instead of assisting it. ence 
in oblique attack, the action of, Messrs. Holtzer’s caps 
would be substantially that of a smooth soft body striking 
a hard smooth surface, and the velocity of the projectile, 
parallel to the plane of the surface of the plate, would 
not be materially affected thereby ; such velocity, acting 
across the line of the projectile’s axis B A, would per se 
be a most powerful deflecting factor, and it would con- 
tinue to act with increasing effect whilst the cap was 
being perforated, and until the projectile’s point had im- 
pinged on the plate ; such deflection is, for practical pur- 
poses, inseparable from such caps, it increases with the 
distance of the object fired at, and it exists at all angles 
of incidence to a greater or less degree. Messrs. Holtzer 
have apparently attempted to combat its influence by case- 
hardening the points of their caps, but in doing so they 
have thereby in ed the work which must be done by 
ed me np ile before it can attack the plate ; there is abso- 
lutely no analogy between the action of a hard and a soft 
substance in front of the projectile’s point, and each in- 


crease in such hardness must, of necessity, tend to lessen 
the i 
T 


netrative efficiency of their projectiles. _ 
e line C D indicates the direction of the impulse of 
the pressure of the plate upon the projectile at C, the 
force of which at such an angle likewise tends to cause 
deflection and to waste much of the kinetic energy of the 
projectile, which would be available for penetrative pur- 
if such impulse were more parallel to the line A B. 
rojectile No. 2, Fig. 5, indicates a further stage in such 
attack, and shows the probable results of those defiecting 
factors to which I have referred ; it will be observed that, 
owing to the more oblique angle of attack then assumed 
by the em aggeen its relative velocity parallel to the plane 
would have been considerably increased, it will also be 
seen that an increased superficial area of the = is now 
brought under compression between the rounded nose of 
the projectile and the surface of the plate, with the result 
that the resistance of the cap to further compression is 
greatly increased, the duration and efficiency of the de- 
flecting forces are thereby added to, and with the in- 
creased quantum of molecular compression of the cap 
comes a corresponding resilient force, which tends to 
make more active, and therefore effective, the impulse of 
the plate in the direction C D, such impulse now acting 
at an increased angle to the longitudinal axis of the pro- 
jectile, and intensifying the faults to which I have ad- 
verted. Projectile No. 3 indicates the probable final stage 
in the attack of such projectiles—that is, before they 
‘turn tail.” I bring it to a glancing angle, and as the 
original oe of incidence was 25 deg., I am fully war- 
ranted in doing so. 

The projectiles Nos. 4 and _5 are intended to indicate 
the probable action of the ‘‘Johnson ” cap under similar 
circumstances, those fae = being comparatively small, 
and, therefore, more ily and rapidly compressed, or 
possibly forced off the projectile’s point on impact, would 
not have so much deflecting efficiency, in oblique attack, 
as the Holtzer cap, whilst, under the artificial conditions 
of “‘range trials,” the latter admit of having more sub- 
stance in front of the projectile, and thereby, as explained 
in my former paper, the ‘‘ Holtzer cap” enables “‘ stage 
effects” to be more readily obtained than will the 
“Johnson.” As it is admittedly essential for the 
efficiency of each of those descriptions of caps that they 
should be untempered, and that hardening would destroy 
their utility, I need not now give definite reasons for so 
assuming ; but I may state that, if such tempering were 
tried, it would add considerably to the faults of deflection 
to which I have referred, and make projectiles so capped 
useless in oblique attack. 

The amount of biting or ig per meee which may be got 
by the cap, the use of which I advocate, will, of course, 
be largely influenced by the hardness of the plate attacked ; 
but such may be obtained, to a greater or less extent, 
against all armour, when the angle of incidence is not 
unduly oblique, and irrespective of such biting, the 
direction of the impulse of the plate, will inevitably be 
improved ae The action of the ee shown 
in Fig. 2, would be similar to that which I explained in 
detail gua that at Fig. 1; but the resistance of this cap 
to fracture and displacement would be somewhat greater, 
such caps may be modified by making their steel noses 
flat, and using the lead at A to retard the initial shock, 
and to reduce windage, such leaden point may be fastened 
on with screws or riveted. 

The cap, shown at Fig. 3, is chiefly intended for the 
attack of compound armour; the necessities of which 
require a powerful and rapid blow to be delivered before 
the plate yields under the pressure of impact. The 
cavity A may be made sufficiently high to enable the 
point of the projectile to readily wedge the hardened 
structure of such caps asunder, when its penetrative action 
is about to commence, and the substance of the walls of 
the cap at its point may be reduced with a like object. 

The hardness and attachment of such caps will spread 
the shock of impact very fully over the projectile’s nose 
and thus save it from fracture. 

The pad of lead at A retards the application of the 
attacking force, assists perforation of the cap’s point, and 
es that of the projectile, when it is impinging. 

uch caps should not be so useful in oblique attack as 
those shown at Figs. 1 and 2. I would attach much im- 
portance to that combination of great density, com- 
parative softness, and low coefficient of elastic restitu- 
tion d by lead, as a means of combating those 
faults which I have endeavoured to explain, and caps 
made wholly of lead might give good results. 

I shall now endeavour to seek for such facts, or circum- 
stances, as would appear to justify the views which I have 
ventured to propound, and to rescue my theories from 
the category of ‘‘mere opinion.” The efficiency of flat- 
headed projectiles in very oblique attack—to which I 
have referred at some length—would appear to me to be 
regen to such inquiry. The manner in which the 

te — Orde Browne, R.A., dealt with that subject, 
from which much valuable information might have been 
derived, in his work on ‘‘ Armour and its Attack by Artil- 
lery,” strikes me as being unsatisfactory. : 

Sir J. Whitworth had, by a series of experiments with 
flat-headed projectiles, proved to demonstration that such 
projectiles perforated armour at angles of incidence, 
which hopelessly defeated pointed projectiles, whereupon 
he came to the definite conclusion that a flat-headed pro- 
jectile will bite at a more oblique angle than will one 

aving an ogival head ; biting being a necessary prelude 
to perforating. Yet Captain Browne was, apparently, 
unwilling to accept the truth of that proposition, and 
states that it ‘has been disputed both on theoretical and 
practical grounds,” adding that ‘‘ occasionally pointed pro- 
jectiles penetrated plates at very oblique angles, but no 
instance of biting at 30 deg. can be given ;” therefore, so far 
as the “‘ practical grounds ” are concerned, there would not 





appear to have been any justification for the suggestion 





that the accuracy of Sir J. Whitworth’s statement was 
open to question. Of the ‘‘ theoretical grounds” Captain 
Browne gives no particulars whatever, and I regret 
much his omission to do so, as, having examined this 
question from every conceivable point of view, I have 
been unable to find, or even to conjecture, any theo- 
retical principle that would suggest that the rounded 
surface of the nose of any ogival projectile—no matter 
how pointed it may be—which should engage an armour- 
—_ when attacking it at an angle of 30 deg., or anything 
ike 30 deg., with the surface of the plate, before its 
ge had arrived at any effective penetration, could 
y any human possibility ‘‘ bite” in such plate, or 
do anything other than cause the projectile to glance ; 
ane I can oe ys ee — — 
make it impossible for the impinging edge of a flat- 
headed projectile to do so. As ae. the principles 
which would regulate the subsequent movement and 
angle of attack by the latter description of projectile, a 
moment’s reflection will show that they must of necessity 
be similar to those which I have already explained in 
detail in connection with the capped projectiles shown in 
Figs. 1 and 2, and that the truth of my theory as to 
such action is capable of mathematical demonstration ; 
hence [ rely upon the ascertained action of such flat-head 
projectiles, as affording substantial evidence in favour of 
the practicability of the application of those principles of 
cause and effect upon which my theory and conclusions of 
fact are based. Again, assuming that Captain Browne 
was right in concluding that the ‘‘ magnetic” shot were 
simply shot fitted with an improved description of ‘‘ cap,” 
and that Sir J. Whitworth’s flat-headed shot really did 
perforate, as described by him; is not the penetrative 
efficiency shown by the “‘magnetic” shot at the Ochta 
plate trials of 1894 full of significance, combining as they 
did the characteristics of ‘ 

(a) A capped projectile—qua penetration. 

(b) An ogival selpotile—qua penetration. 

(c) A flat-headed projectile—qua oblique attack. 

The problem thus presented would not strike me as 
being very difficult to solve. 

It has been proved, over and over again, that a flat- 
headed projectile is, yer se, much less efficient for pene- 
trative purposes than is a pointed projectile ; that such is 
so might have been mathematically demonstrated with- 
out the expenditure of a shilling or the burning of a lb. 
of powder ; hence we may assume that the ‘‘ magnetic ” 
shot has not a flat head. We likewise know that with 
no uncapped projectiles has there ever been got such a 
succession of successful shots, gua penetration, as those 
then got with the ‘‘magnetic ” shot, for which reason I 
would also: eliminate uncapped projectiles from the 
problem. 

This leaves for further investigation a pointed projec- 
tile, fitted with a cap, whereby the efficiency of a flat- 
headed projectile in oblique attack is got. What is the 
secret of the efficiency of flat-headed projectiles in nt oe 
attack? The main object of this paper is to afford a 
satisfactory answer to that question, and to show how 
such efficiency may be combined—as in the ‘‘ magnetic” 
shot—with those of a capped and pointed projectile. If I 
have succeeded in doing so, is not the identity between my 
caps and those of the ‘‘ magnetic” shot substantially estab- 
lished ? ; 

On the question of the possible amount of that ‘‘ pivot- 
ing” movement, which I described, I can well imagine 
sceptics shaking their heads, and saying, ‘‘the wildest con- 
jectures.” So itis, in a sense, and when I seek for some 
means of measuring the action of such forces on paper, I 
find that the laws of dynamics have been laid down on 
the principle ‘‘de minimis non curat lex,” and that no 
cognisance is taken of the ‘‘ time factor” in such matters. 
I then turn for information to the “official text-books,” 
which in substance regulate the expenditure of many 
millions of public money, and indicate the high-water 
mark of technical knowledge; therein, also, I find all 
such considerations wholly ignored, and in page after page, 
full of most instructive details of interesting experiments, 
I find blunder after blunder, and from every attempt to 
estimate the capabilities of plate or of projectile, to 
arrive at any useful conclusions of fact, whence further 
improvement may be logically sought for and legitimately 
expected, ‘‘the part of Hamlet ” isabsent. But to return 
to the “pivoting” crux, experience has proved that 
trivial cause often occasions much deflection of a projec- 
tile, and makes it travel in directions which can find no 
justification in current theory of cause and effect: Who can 
say that such “ pivoting” movement had nothing to do 
with the penetration of a hard plate when faced with a 
soft one, in which the projectile’s point would at once 
bite, and thus enable the action of its velocity parallel to 
the plane to take effect, and rectify the angle of attack ? 

Before ending this paper, I should like to shortly refer 
to one or two other matters which strike me as being very 
pertinent to the issues under consideration. ; 

At present the quick-firing gun is the strong right arm 
of that cruiser class upon which we have expended s0 
much money. ae 

In dealing with their function in naval warfare, Com: 
mander R.N., has given us in the ‘‘ Naval Annual, 
1900, a most interesting and eo description of one 
of the tasks which they would have to undertake, and he 
describes a night attack at close es by a cog -o4 
of cruisers on the enemy’s battles : “let loose like 
hell hounds to tear into the enemy's fleet, torpedaing, 
ramming, destroying, and using every nerve and knot 
to destroy, and so pave the way to the morrow’s perp A 

“Suppose,” he says, “‘twenty first and second-class 
cruisers thus launched at the opposing fleet, ond; 
fifteen missing in the morning, but the fleets eq he 
even if the balance were not changed, would not = 
loss be compensated for, would not the loss be worth t ; 
gain?” Under such conditions, the vital necessity © 
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having @ projectile which will enable cruisers with their 
quick-firing —_ to strike home is obvious. The number 
of hits that they could hope to get in, before being sunk, 
would be limited ; there would be neither time nor oppor- 
tunity for choosing the angles at which they would attack 
with their projectiles ; if Messrs. Holtzer’s capped shell 
were then used, what proportion of their hits would 
impinge within 20 deg. of the normal, which angle of 
incidence is, so faras I can ascertain, their utmost limit 
of utility, and at close range. On the other hand, let 
us suppose that the Admiral in command did not take 
so heroic and desperate a view of the situation, and 
did not see the gain to be got by consigning a fleet of 
powerfully armed vessels and the lives of some 10,000 
men to destruction, and prefe to await the mor- 
rows dawn, and then attacked with his uncrippled 
fleet? If the quick-firing guns of our cruisers were 
supplied with shell which could act in the manner de- 
scribed by me, could they not, with an elevation of 
some 25 ae, open fire at a range of 12,000 yards or more, 
and might they not send a hail of such projectiles on 
to the decks of the enemy’s battleships, which, if they 
struck, would inevitably bite in the teak covering of their 
armoured decks, and—if my theory be true—in all proba- 
bility would perforate such decks unbroken, and explod- 
ing, cause havoc, no matter how big the ship might be. 
But those circumstances would lead to interesting specu- 
latioas, as to the future relative efficiency of battleships 
and of cruisers, with its attendant problems of naval con- 
struction, and on these theoretical principles which—in 
my opinion—should have absolutely prohibited the cover- 
ing of armoured decks with any substance thicker than 
tarpaulin ; all of which matters are of the first importance, 
but outside the purview of this article. 
Yours truly, 
P. M. Staunton, 
Late Capt 4. Bd. 8. I. Div. R.A. 





THE INFLUENCE OF COPPER ON STEEL 
RAILS AND PLATES.* 
By J. E. Sreap (Member of Council) and Joun Evans. 
Tur effect of copper in iron and steel is nob well known, 
although much has been written on the subject. It is, 
however, generally believed, in this country at least, that 
it has a very deleterious effect. So strong is this preju- 
dice that engineers and others frequently, when buying 
steel or the material from which it is manufactured, 
specify that copper must be practically absent. As the 
facts scarcely justified euch practice, it appeared to us 
desirable to draw the attention of the Iron and Steel 
Institute to the subject. 


HISTORICAL. 


One of ust has recently given a brief summary of the 
evidence contained in text-books and elsewhere as to the 
effect of copper in iron and steel; it is therefore not 
proposed in this note to refer to any but the most im- 
portant results of previous work in which analyses and 
mechanical properties are correlated. 

Dr. Edwin J. Ball and Mr. Arthur Wingham} studied 
the influence of copper on the tensile strength of cast 
steel. The alloys were made in crucibles, and when 
melted were allowed to cool in them. Test-pieces 1 in. 
by } in. by ,3,in. were cut from the solid metal, and 
after annealing they were submitted to tensile tests. The 
results of these are given in the following Table: 











Test Piece Number. Copper. Carbon. deseai. 
per cent. per cent, tons per 
| square inch 

Original steel és i ps 0.133 .0 
De aes, cae eT RB Po: one he 
2 2.124 0.217) | 36.6 
3 3.630 0.380 | 47.6 
4 vATL .| 0.712 56.0 
5 4.19 | 0.183 43.2 
6 4.44 trace 34.3 


_In addition to these tests, forging tests were made. 
No. 4 forged well in the cold, but was redshorb. In con- 
cluding their paper, Dr. Ball and Mr. Wingham state 
that within certain limits copper does nob prejudicially 
affect the mechanical properties of steel, but point out 
that the experiments were of necessity conducted on a 
a0 scale. They presented the results with some dif- 

ence. 

Mr. H. H. Campbell§ has proved by a large number 
of experiments that 0.25 per cent. — has no effect 
upon the mechanical properties of the steel, oe 
that of slightly raising its elastic limit. If anything, 
the copper steels show greater ductility than steels with 
less copper. He presents the Table in the next column : 

Campbell, in commenting on these results, says: It will 
be noted that no difference is to be found in the ultimate 
strength between steels with high and low copper, 
although all the heats were made in the same way as 
nearly as possible, the workmen not knowing, either in 
the Bessemer department or in the rolling mill, what kind 
of iron was in use. Moreover, the high —— gives a 
slightly higher elastic ratio, which is a benefit, and also 
& better elongation and reduction of area.” 








* Paper read before the Iron and Steel Institute. 

+ ‘‘Copper in Iron and Steel,” by Mr. J. E. Stead, 
Journal of the West of Scotland Iron and Steel Institute, 
1901, pages 4 to 16. 

+ Journal of the Iron and Steel Institute, 1889, No. 1, 
page 123, 

§ “On the Manufacture and Properties of Structural 
Steel,” page 276, New York. 





Comparative Physical Properties of Low-Copper and 
High Copper Steel Angles. 

















x | oo | ° ~ | s 
el eee eh Pe be 
$ g eer ee 33 ae ee so | eS 
Re > | @ 2s s | ° 
5/2) 29|) 88 s¢ 32/3 
seis g $ | 28 | -=3 Sc 3 a 3 
p.c. | Ib. per | Ib. per; p.c p.c. | p.c. 
| | sq. in. | sq. in 
6 {| 0.10 11 | 61,876 | 44,152 27.52 | 56.80 | 71.9 
1 (| 0.35 17 | 60,283 | 43,841 | 27.88 | 59.01 | 72.7 
a { 0.10 10 | 58,965 | 42,218 28.85 | 55.50 | 716 
be 0.35 11 | 59,630 | 43,478 29.02 | 57.86 | 72.9 


| | | | | | 

Professor J. O. Arnold* appears to have had no diffi- 
culty in hammering an ingot with 0.1 per cent. carbon 
and 1.8 per cent. copper. The following mechanical tests 
made by him of pure iron and iron alloyed with 1.29 per 
cent. manganese are here given for comparison with the 
steel alloyed with 1.8 per cent. copper, viz. : 








| Manganese Copper 
aes | Pare Iron. 199 Per Cent.| Steel. 
percent. | per cent per cent. 
Elastic limit ne oe 14.39 | 22.72 30.8 
Tensile strength.. | 21.77 32.16 34.8 
Elongation a ) 47.00 | 35.00 30.5 
Reduction of area “ts 76.50 65.00 62.2 
Carbon MSc oeceeht OE 0.10 0.10 
Manganese at oe =< | 1.29 
Copper... ee ant s | os 1.81 








These results lead to the conclusion that the effect on 
the mechanical properties of aor ggg and copper, 
within certain limits, are comparable. Had the man- 
ee been 1.8 per cent. instead of 1.29 per cent., pro- 

bly the mechanical properties would have most closely 
— as regards the tenacity, elongation, and reduction 
of area. The great difference between the effect of man- 
ganese and copper appears to be that copper has greater 
influence than manganese in raising the elastic limit, 

Mr. T. W. Hoggt found that copper does not tend to 
segregatein steel. In the centre of a large ingot, where 
the phosphorus and carbon had greatly segregated, the 
copper existed in a, the same amount as it did 
near the outside. The analytical results were as follow: 





' 


Near the Outside of 


- Inside of Ingot. | the ingot. 
per cent. per cent. 
Carbon .. : 7 0.75 0.20 
Sulphur.. os of 0.15 0.036 
Phosphorus... a 0.20 0.042 
Copper .. a a4 0.054 | 0.052 





Mr. Albert Ladd Colby,t South Bethlehem, Penn” 
sylvania, in a most exhaustive investigation on the effect 
of copper in steel shafts, gun tubes, on ship and boiler 
plates, Bessemer steel rails, &c., has proved that steel 
may contain considerable quantities of copper without 
disadvantage. He did not find that 0.56 per cent. copper 
made steel redshort, and the mechanical properties, when 
cold, were quite satisfactory. The following analyses and 
mechanical tests of such steel are selected as examples : 

Gun Steel. 
Per Cent. 
Copper e 0.553 











Carbon .. x = =o 3 ss os 0.390 
Manganese a oe - 0 ey és 9.700 
Silicon .. sa a ee ss ea we 0.182 
Phosphorus $s oo F me es rr 0.057 
Sulphur .. 34 on es es ib a 0.055 
Siictaan | Ree See EMS iS RAPS 
Specimens | .rensile | Elastic | Elongation | Contraction 
ested. | Strength. _— Limit. in 2 In. of Area. 
| tons per tons per | per cent. per cent. 
| 8q. in, sq. in. | 
Average 29.25 | 17.16 31.12 51.92 
Crankshaft Steel. 
Per Cent. 
Copper ‘ ie is ae <¥ “¢ 0.565 
Carbon .. af ae i pa *e vs 0.250 
Manganese ae oy a oe o% ie 0.640 
Silicon... nS Ns “2 bs es ree 0.149 
Phosphorus zs +a re AF ji ie 0.047 
Sulphur .. pas a aS rs os se 0.034 
Number of +l ae Elongation P 
Tensile , Elastic | Contraction 
——_ Strength. | Limit. | in 2 In, | of Area. 


tons per | tons pr | percent. | percent. 
eq. in. sq. in. 
Average .. 85.11 | 20.64 24,92 44,67 














The welding and flanging properties of open-hearth 
steel containing 0.575 per cent. copper and 0.138 per cent. 
carbon were most satisfactory, and Mr. Colby naturally 
points out the needlessness of limiting the copper in 





* Journal of the Iron and Steel Institute, 1894, No. I., 
page 107, 
+ Journal of the Society of Chemical Industry, vol. xii., 
page 236 ; Journal of the Iron and Steel Institute, 1893, 
No. 1., page 388. 

t Iron Age, November 30, 1899, page 1; Journal of the 
Iron and Steel Institute, 1900, No. I., page 412. 





boiler fireboxes and structural steel to 0.050 per cent. or 
0 100 per cent. 

Mr. W. Lipin* practically confirmed Mr. pony fs work, 
but extended his researches much beyond the limits of 
0.60 per cent. copper. This author found that iron con- 
taining up to 3 per cent. copper could be readily worked. 
Redshortness became evident when it reached 4,7 per 
cent., and when from 7 to J0 per cent. was present it 
cracked badly and fell to pieces under the hammer. 
The following analyses and mechanical tests are’ given : 


Original Iron. Cupreous Steel. 
Carbon... ea +» 0.10 per cent. 0.13 per cent. 
Manganese “a .. 0.14 i 0.3 $s 
Silicon... Ae a RS eee 
Sulphur .. ‘ae vo, NOS 0.009 ~=,, 
Phosphorus os; OCB ie 0.023 ,, 
Copper... <a Ex Nil 8.200 ,, 
Tensile strength .. os 26 tons 46.5 tons pereq. in. 
Elastic limit 4 rs 38.17 és 
Elongation 27.8 per cent. 13.3 per cent. 


It is shown that as the carbon is increased the copper 
must be reduced, and thatif the carbon is 0.43 per cent. 
the copper must not exceed 2 per cent. If it exceeds 
that limit, redshortness becomes evident. The same 
author has shown that as much as 1 per cent. copper 
may be present in tool steel, but as the hardening effect 
of copper is so energetic, the quenching of tke heated 
steel must be done in oil rather than in water. It is elso 
stated that copper did not have any deleterious effect on 
weld iron or in the puddling process. 

The evidence given in the careful researches above 
referred to is most exhaustive and convincing. When it 
is also remembered that steel rails with above 0.3 per 
cent. copper have been used in America for many years 
without any disadvantage, and that M. Henri Schneider, 
of Le Creusot Works, actually patented a process of 
adding copper to steel, and claimed that steels alloyed 
with copper are useful in the manafacture of armour- 
plates, gun barrels, projectiles, &c., it appeared to be 
scarcely nece:sary to make further research. 

_ Mr. A. Ruhfus,+ however, in disotssing Mr. Lipin’s 
investigations, disputes the conclusion that redshortness 
is not brought about till the copper exceeds 2 or 3 per 
cent., but admits that 0.4 percent. copper may be present 
in ingot iron without making it redshort, and that in steel 
for welding it should not exceed 0.3 per cent. He en- 
deavoured to explain the difference between his results 
and those of Mr. Lipin by showing that the latter made 
his experimental steel charges in crucibles which were 


~ | not so liable to be affected by oxidation, as his own made 


ona larger scale. _ 

_ The results obtained by Mr. Colby appear to he a suffi- 
cient answer to Mr. Ruhfus’s contention ; at least for steel 
made on a large scale with about 0.6 per cent. copper. 
As, however, Mr. Colby had not experimented with more 
than the amount referred to, it appeared desirable that 
further practical trials should be bis with steels contain- 
ing between 0.5 and 2 per cent. copper to ascertain at what 
point copper does become Secaiek We have, therefore, 
made several charges of cupreous steel and tested them 
mechanically. 


Rerort ON ExPeRIMENTS Mape aT Eston. 


The experiments were made at the works of Messrs. 
Bolckow, Vaughan, and Co., Limited, Middlesbrough, 
and every facility was given us by Mr. David Evans, the 
general manager, to obtain practical results. To him and 
to his agents our thanks are due for valuable co-operation 
~— a a . 

The system ado was the same as that previousl 
used by one of us ha determining the effect of cael = 
steel. In each trial the fluid charge of the liquid steel in 
the ladle was divided into two parts, to one of which was 
added the element, the effect of which it was sought to 
determine. Both parts were then cast into the same size 
ingots. By this means strictly comparable results were 
obtained, the two parts differing only in the element 
added. The rolling was carefully watched, the steels 
were marked, and when cold were carefully tested. 
Four — « _ _ re —_ 7 made. contain- 
ing respectively about 0.5, 0.9, 1.3, and 2 per cent. copper. 
One open-hearth charge was also ex simented ‘oon to 
which 0.5 per cent. copper was added. In all cases the 
cold copper ingots when thrown into the liquid steel 
— melted and mixed most perfectly with 1t. Inno 
case did it deaden or make the steel more lively in the 
— - 

n every parallel case the steels containing copper rolled 
as perfectly as those without it, with the exception of the 
rail steel containing about 2 per cent. copper, which was 
torn on the flanges. An examination of the finished rails 
(2 per cent. copper) showed that this defect was caused by 
overheating ; the heads, however, were perfect, and after 
being slotted off were reheated and rolled into wire rod 
without bose Bo breaking up in the least degree. The 
forgemen and rollers were of the opinion that the steel 
could be easily worked, and was good sound material. 
The companion ingots without the copper under the same 
heat treatment were not overheated. We conclude from 
this that steel with very large percentages of copper, 
although not redshort in the ordinary sense, will not se 
the same amount of heat as when copper is absent, and 
that its effect in this respect resembles that of carbon and 
not that of sulphur. 

A remarkable result was obtained in the trial with open- 
hearth steel in which 0.5 per cent. copper was added. In 
rolling the non-cupreous part every ingot cracked percep- 





* Stahl und Biven, vol. xx.. pages 536-541, 583-590 


Journal of the Iron and Steel Institute, 1900, No. [L.: 





PP Saki und Eisen, vol 
und Eisen, vol. xx., e 691; Journal of 
Iron and Steel Institute, 1900, ke II., page 554. cig 
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tibly, whereas the same steel containing the copper rolled 
without a flaw. Ib is difficult to believe that copper will 
prevent redshortness, but this result would certainly lead 
to the belief that it does so. 


Chemical Analyses of Bessemer Rails. — 








| 
1 Man- | ox: Sul- Phos- 

-- Carbon. | ganese. Silicon. | phur. | phorus. Copper. 
Series I.: | per cent per cent| per cent | per cent|per cent per cent 
Cupreous | 0.42 0.98 | 0.065 | 0.030 0.067 0.480 
Normal ..| 0.43 | 0.94 | 0.065 | 0.030 | 0.063 | 0.025 

Series IL: | | 
Cupreous | 0.49 0.933 | 0.075 | 0.047 | 0.082 | 0.839 
Normal ..| 0.480 | 0.933 | 0.070 | 0.047 | 0.084 | 0.033 
Series III., | 
Cupreous | 0.320 | 0.640 | 0.028 | 0.055 | 0.048 1.286 
Normal 0.330 1.090 0 028 0.118 0.049 0.012 
Series IV 
Cupreous | 0.290 0.676 | 0.084 0.044 0.082 2.060 
Nor 0.310 | 0.676 0.084 0.047 0.984 0.012 


The analyses were made on drillings taken from the 
rails after + toe had been tested mechanically. 

In series No. 3 it will be observed that the manganese 
in the normal sample is much higher than that in the 
cupreous steel ; the sulphur and phosphorus are also dif- 
ferent, from which we must conclude that an ingot from 
another charge was rolled by mistake, and therefore the 
comparison cannot be exact. 

Behaviour of Steels during Rolling. 
Series I. (Cu. 0.48) Both steels rolled equally well. 


» IF. (Cu. 0 889) Ditto Ditto. 
;» IIE. (Cu. 1.286) .. Ditto Ditto. 
» IV. (Cu. 2.000) .. The cupreous rail burst in the 


flanges during rolling, but it was 
roved that the material had 
een overheated. The heads were 
not flawed. After sawing them 
off they were reheated and rolled 
to wire rod without a flaw. 


PrrcussivE Txsts. 

The rails in series I., II., and III. were of bull-head 
section, and weighed 90 Ib. per yard. Those in No. 4 
series were flan rails, and weighed 56 lb. per yard. 

In applying the percussive tests, pieces of the rails 5 ft. 
in et 9 were placed on bearings 3 ft. 6in, apart ; a weight 
of one ton was allowed to fall on the heads from a height 
of 20 ft. in the cases of Series I. to III., and 15 ft. in 
Series IV. After the first blow the weight was allowed 
to fall a second time from the same height. The deflec- 
tion produced was noticed after each blow : 

Deflections in Inches. 


First Blow. Second Blow. 
3 543 
: ( Cupreous .. { +A at 
SeriesI. - 3. 528 
| Normal { 3 Bh 
3h 5} 
Cupreous .. ai 4,4 
Series II. f {3} Ht 
| Normal re i 3h Pa 
{ Cupreous ae ake 13 HY 
Series III. 3h 5} 
| Normal “é {31° 8 
f Cupreous .. { évs 4 ke 
Series IV. - 5} 121 
| Normal 65 198 


The cupreous rails in No. 4 series had flaws in the 
flanges caused by overheating, and in consequence a 
second blow broke them, fracture starting from the flaws. 
Had the rails been sound, in all probability they would 
not have been broken. All the other cupreous rails stood 
the very severe test without breaking. 

TENSILE TESTs. ; 

Portions of the rails were cut up, and test-pieces were 
turned into shape for testing by tension. The following 
results were obtained : 

__ Series Wo. 1.—Copper, 0.60 per Cent. __ 
Cupreous. Normal. 


Web. 


Large |Small | yw, x Large Small 
Hand. Hand. | *| Head.| Head. 





Breaking weight (tont 





per square inch) . 45.9 |'4605'48.3 48.9 | 44.85 | 45.15 
Elastic limit om o-/ 25.0 | .. | oe 25.2 cs oe 
Elongation in 2 in. (per | 

cent. es ae -./ 18.0 (210 | 19.0 19.0 | 20,50 | 22.5 
Contraction of area... | 12.75 | 25.6 | 26.8 | 21.2 | 25.60 | 35.9 

_ Average Results. 
Effect of 
-— Cupreous. Normal. Copper. 
Breaking weight (tons per square 

inch) .. os os nt ; 46.55 44.63  +1.92 
Elastic limit aa ss 25.00 25.20 -0.20 
Elongation in 2 in. (per cent.) 19.30 20.66 -1.36 
Contraction of area » 21.38 27.56 | -6.18 

Series No. II.—Copper, 0.889 per Cent. 
Breaking weight (tons per square | 

inch Gi oe ae es as 49.4 48.0 +14 
Elastic limit ve we ae 27.1 24.8 +2.3 
Elongation in 2 in. (per cent.) 23 0 21.0 -2.0 
Contraction ofarea__,, - 87.0 32.0 +6.0 

Series No. III.—Copper, 1.286 per Cent. 
Breaking weight (tons per square/ | 

inch) Pop gacuarret seine Ee | 416 | +06 
Elasticlimit =... + | | 280 | B84 | +4.6 
Elongation in 2 in. (per cent.) 23.0 26.0 | —3.0 
Contraction ofarea ,, .. --| 865.0 39.5 —4.5 

Not strictly comparable. (See Analyses.) 


Unannealed Rail a No. IV.—Copper 2 00 per 




















Breaking weight (tons per square} ] 
inch) .. oe ee ve i er ST +10.0 
Elasticlimit <2 3. :: | 35.9 | 221 | 4138 
Elongation in 2 in. (per cent.) 21.5 27.0 — 6.5 
Contraction of area ,, se --| 85.4 41.0 | — 56 
Annealed Rails. 
| Cupreous. | Normal. 
poe Maen a ae 
Large Large 
Hand. Web Hand. Web 
BOER eRe S baie. | 
Breaking weight (tons per 
square inch) .. “a ..| 43.9 | 51.1-5.05 | 39.6 4400 
Elongation in 2 in. (per cent.), 23.0 17.0-160 | 24.0 25.0 
C mtraction of area cal, aa 37.1-42.4 | 36.3 | 46.30 
Average Results. 
eins cemeeaiartiaanaie. ere E §S Re 
| Effect of 
— ‘niente Normal. Copper. 
, | 
Breaking weight (tons per square 
inch) .. és re a --| 47.85 41.80 +5.55 
Elongation in 2 in. (per cent.) 19.75 24.50  —4.85 
Contraction of area + 35.87 4130 —5.43 


The elastic limit was taken by dividers in every case. 


Opren-HEARTH STEEL. 
A single charge of acid open-hearth steel was experi- 
mented upon in the same manner as those from the 
semer converter. It was divided into two parts, 
when fluid and copper ingots were added to one part 
sufficient to yield 0.46 per cent. copper. 
The following are the analyses of the steels made: 


Chemical Analysis. 


Cupreous. Normal. 

Per Cent, Per Cent. 
Carbon .. 0.310 0.320 
Manganese 0.614 0.614 
Silicon .. 0.028 0.030 
Sulphur... 0.090 0.090 
Phosphorus 0.069 0.069 
Copper .. 0.460 0.021 


BEHAVIOUR OF THE STEELS AT THE ROLLs. 

Both parts were rolled into }-in. plates. 

When cogging down, the normal steel cracked, and 
appeared to be slightly redshort, whereas, as before 
stated, the cupreous steel passed the rolling mills without 
showing the slightest redshortness. 


TENSILE AND BenpDINnG TEsts. 
les taken from various parts of the cupreous plates 
ysis were proved to b3 homogeneous. The copper 
‘did not vary more than 0.01 per cent. 
—_ pieces were shaped and tested with the following 
results : 


Sam 
on 


Ultimate 





Thickness | Contraction 
aie of Plate. | Stress, | Hlongation. | of Area. 
oaks poms 
| tons per percent n| percent 
| £q. in, Sin. | 
0.51 | 353 | 24 38.4 
0.52 35.1 21 | 40.3 
Cupreous .. 0.52 *| 338 20 | 30.5 
| 0.51 349 22 H 42.8 
0.52 34.6 19 | 31.0 
| ( 0.48 35.8 ot [fs 
| 0.49 36.3 22 | 30.9 
Normal on 0.47 37.4 19 | 41.1 
0.48 36.6 20 | 32.2 
0.49 36.7 21 } 42.7 
Average Results. 
Cupreous 0.52 34.7 | 21 36.6 
Normal 0.48 36.4 21 36.7 





The difference in the thickness of the plates is sufticient 
to account for the greater tenacity of the normal steel. 
The results show that the copper is without influence on 
the properties of the steel when cold. 

A large number of pieces were tested by bending, but 
no difference could be detected between the cupreous and 
normal steels. 


WE p Tests. 

Both the cupreous and norma! steels appeared to weld 
equally well, but this part of our soniaeh bo not quite 
completed. 

Conctusion. 

The above results confirm most fully, as far as they go, 
the conclusions of Mr. Colby and Mr. Lipin, They show 
that copper has no more right to have the character of 
making steel redshort than carbon. They prove— 

1. That between 0.5 and 1.3 per cent. copper has no 
a effect on either the hot or cold property of 
steel. 

2. That a very | amount (2 per cent.) makes the 
steel more liable fen een sorely a , 

3. In small quantities it slightly raises the tenacity 
and the elastic limit, but, unlike phosphorus, does not 
sensibly make the steel liable to fracture under sudden 
shock. Like carbon, it reduces the power of the steel to 
extend under — this is not pronounced when the 
quantity is small. The effect is more marked when large 
quantities are present. 

4. ‘egg A oad ye ees of the o — steel _ 
can confirm copper, ins' o! ul - 
shortness, has the contrary effect of -. - 





: changing redshort 
steel into steel which will roll without moe wd 


LAUNCHES AND TRIAL TRIPS. 


The s.s. Epirus arrived on the 2nd inst., in Roath 
Dock, Cardiff, from Middlesbrough, where she was 
one by her builders, Messrs. R. and Sons, 
on her trial run. This steamer, which has a deadweight 
capacity of nearly 5600 tons on between 21 ft. and 22 ft. 
draught when fully loaded, has a length of 330 ft. 6 in. 
by 47 ft. lin. beam by 26 ft. 6in. depth, and has been 
fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, of Hartlepool, with fully powered _triple-ex- 
pansion engines working at 160 lb. pressure. The run to 
Cardiff was then taken at full s in order to make a 
thorough test of the vessel’s capabilities ; and the owner, 
who accompanied the vessel, expressed the greatest satis- 
faction with the results, 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Tuesday, the 4th inst., the steel screw steamer 
Tydeus. This is the eleventh vessel which Messrs. 
Workman, Clark, and Co., have built for Mr. Alfred Holt, 
of Liverpool, and is a sister ship to the Peleus, which 
recently left Belfast. The dimensions are as follow: 
Length, 452 ft. ; breadth, 54 ft. ; depth, 35 ft. 3 in. ; with 
a tonnage of 7440 gross. The machinery, which has been 
constructed at Messrs. Workman, Clark, and Co.’s engine 
works, consists of triple-expansion engines, with steam 
supplied by..two large double-ended boilers fitted with 
forced draught. 


On Friday, the 7th inst., Messrs. Atkinson Brothers, 
of Newcastle, made another valuable addition to their 
fleet of steamers by the launch of the s.s. Wisbech from 
the shipbuilding and graving dock works of the Blyth 
Shipbuilding Company at Blyth. This vessel is very 
similar to the s.s. Warwick, which was built by the 
Blyth Shipbuilding Company, Limited, for the same 
owners. The leading dimensions of the Wisbech are: 
Length, 243 ft.; breadth, 36 ft. 6 in.; depth, moulded, 
19 ft. 2in. The vessel is of the single-deck type, with 
bridge, poop, and forecastle, and cellular double bottom 
throughout for water ballast. The accommodation for 
captain and officers is arranged in the poop, and engineers 
in side-houses under bridge deck. She will ‘be fitted 
with every improved appliance for rapid loading and dis- 
charging, and for general working. Triple-expansion 
engines of good power will be fitted by the North-Eastern 
Marine poe pics Company, Limited, of Wallsend. 
The hull and machinery have been built under the super- 
intendence of Mr. James Dykes, of Newcastle. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched from their yard on Friday, the 7th inst , com- 
a. with steam up and ready for work, the powerful 

ucket and pump hopper dredger Riga, built for service 
in the port of Riga. This vessel, which has been con- 
structed under the inspection of, and is classed by, Bureau 
Veritas, is of the following dimensions: Length, 200 ft.; 
breadth, 36 ft.; depth, 15 ft. 6 in., and has a hopper capa- 
city of 1090 tons of dredgings. The dredger is fitted with 
an endless chain of buckets, also with sand pump and dis- 
charging apparatus. The buckets are driven by means of 
an independent set of compound engines. Shoots are 
provided for filling the vessel’s own hopper, and for dis- 
charging the dredged material into barges on either side 
of the dredger. The vessel is provided with one pair of 
compound surface-condensing engines for propelling at a 
speed of 7 knots. Steam is supplied from two mild-steel 
cylindrical boilers, constructed for a working pressure of 
120 lb. per square inch. Independent steam hoisting 

ring for as the bucket ladder is fitted. 
ndependent steam winches are fitted at bow and stern 
for manceuvring the vessel when at work. Steam and 
hand steering gear, steam shoot gear, derrick crane, 
electric light installation throughout the vessel, and all 
pea nee appliances for vessels of this type are provided 
on board. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
successfully launched on Friday, the 7th inst., the steel 
screw steamer City of Madrid, owned by Messrs. George 
Smith and Sons, Glasgow. This vessel is intended for 
their G1 w, Liverpool, and Calcutta trade, and is the 
eleventh that Messrs. Workman, Clark, and Co. have 
built for the ‘City ” Line. The principal dimensions of 
the steamer are: Length, 405 ft.; breadth, 48 ft. 6 in.; 
depth, moulded, 32 ft. 3in. The machinery, which con- 
sists of triple-expansion engines and the most recent 
improvements in auxiliaries, with steam supplied by three 
large steel boilers, has been constructed at the engine 
works of Messrs. Workman, Clark, and Co., Limited, 
Queen’s-road. 











The s.s, Lustleigh has just arrived at Cardiff, having 
completed a su ul trial run from Middlesbrough, 
where she was despatched by her builders, Messrs. K. 
Craggs and Sons, of that port. The vessel is of a little 
over 5500 tons a t capacity, with a moderate 
draught of water, and has been built to the order of 
Messrs. J. Bellamy and Co., of Plymouth. The dimen- 
sions of hull and engines have been given in a previous 
issue, and the builders of the latter are Messrs. Richard- 
sons, Westgarth, and Co., Limited, of Hartlepool. 





Visit OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
To GrRMany.—We are informed that in the unavoidable 
absence of the President, Mr. Alexander Siemens (Past 
President) will, at the unanimous request of the Council, 
assume the leadership of the Institution party throughout 


isi Germany. Members minded that their 
tne Bes 4 a Serwanded before Satur- 





applications for tickets should be 
day, June 15. 
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ELECTRICAL APPARATUS. 


9229. Willans and Robinson, Rugby, and G. L. 
Addenbrooke, London. Testing Alternating-Cur- 
rent Apparatus. May 18, 1900. — According to this invention, 
and in order to simulate conditions obtaining in practice, an ad- 
justable inductance is placed in circuit when alternating current 
apparatus is being tested. This adjustable inductance must be 
coupled in parallel with a non-inductive resistance. Apparatus for 
such use is described, and in one construction thereof comprises 
a core composed of a number of laminated iron plates arranged 
.radially around a hollow non-magnetic centre piece, and coils of 
wire or strip metal extending through a rectangular or other shaped 
hole formed in each plate, each plate being built up of four groups 
of strips of sheet iron arranged to form a hollow rectangular 
frame, of which the inner vertical memberand the topand bottom 
members are held stationary between suitable end plates carried 
by a suitable standard or base piece whilst the outer vertical 
member of each frame is connected at its upper and lower ends by 
links to upper and lower nuts that are fitted upon aright and left- 
handed screw-threaded shaft extending through the hollow centre 
piece and provided with a hand-wheel or equivalent means for rota- 
tingit. The arrangement is such that by turning the shaft in one 
direction or the other, the outer vertical members of the several 
laminated plates can be ca to move to or from the stationary 
top and bottom members of the corresponding plates and parallel 
with themselves, so that the thickness of the air gaps between 
the said stationary and movable bers, and quently the 
magnetic resistance of each frame-like encircling plate and the 
self-induction of the device, can be varied at will to suit require- 
ments. (Accepted April 24, 1901.) 


9203. The Hon. C. A. Parsons and G. G. Stoney, 
Newcastle-on-Tyne. os. [3 Figs.] May 18, 1900. 
—In order to regulate the position of the brushes of a fluid-driven 
dynamo, with the object of minimising sparking, one reacting por- 
tion of atympan or of a sliding piston and cylinder combination is 
connected to the brushholder, and is provided with a compressible 
sprivg or other device opposing increasing resistance to continued 
di-placement, so that the tympan or piston and cylinder device being 
coupled to the steam or other fluid supply at some point in the 
circuit where fluid pressure is approximately proportional to load, 


a 














* 


























| 





“7at07) 








L 


the position of the brushes on the commutator becomes thereby 
automatically adjusted. A specific arrangement applicable to the 
Parsons steam turbine dynamo is described. It is not stated 
whether the invention would be applicable to electromotor pumps 
working under variable 1 There are four claims, in the first 
ot which, limited to continuous current electric generators, an 
automatic brush shifter comprising a steam-pressure actuated de- 
vice connected to the brushes and having a “‘ movement” directly 
proportional to the load on the generator is referred to. (Accepted 
April 24, 1901.) 


21,478. J. H. Barker and J. A. Ewing, Cambridge. 
Maximum Demand Recorder. [5 Figet November 27, 





1900.—An _electro-magnetically operated indicating needle is 


ig | 84p Or gaps through certain parts of the metallic magnetic cir- 


ferably carried on one of the axles of a meter train. Means are 


described by which the inventionis adapted to meters of the kind 
+o in Specification No. 15,705 of 1899. (Accepted April 24, 


8780. E. E. Brown, Newcastle-on-Tyne. Dynamos. 
(5 Figs.) May 12, 1900.—In this specification are described and 
illustrated field-magnet poles slotted at rw angles to the 
plane of rotation, and having co-operating slots forming an air 


Fig. 2. Fig.2. 





Fig.4. 

















cuit, these slots being together provided in order to secure fixity 
of lead for the brushes. There is one claim, in the following 
terms : ‘‘ In a dynamo electric machine field magnet slots cutting 
the poles across the direction of the flow of the lines of induction 
but not parallel to the lines of induction substantially as de- 
scribed.” (Accepted April 24, 1901.) 


2490. T. A. Edison, Grange, N.J., U.S.A. Storage 
Batteries. [4 Figs.) February 5, 1901.—In this alkali solution 
storage battery, the active materials are contained in perforated 
box-grids of nickel. The oxygen-storing material is nickel oxide, 
and the oxidisable material spongy iron, both these substances 
being mixed—for improvement of conductivity — with flake 
graphite. Very special methods of preparation for the active 
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materials are necessary, and are described. It is stated that the 
P.D. is variable, — commencing at 1.33 v. per cell and 
averaging 1 v. throughout the period of effective discharge. 
Many advantages are claimed, among them being a greater capa- 
city per unit weight than is possessed even by other alkali solu- 
tion Pettories, and indifference to over-charge, over-discharge, or 
reversal. (Accepted May 1, 1901.) 


12,074. Siemens Brothers and Co., Limited 
(Siemens and Halske, Berlin.) Static Voltmeters. [1 Fig.) 
July 4, 1900.—This invention relates to static voltmeters, and 
according thereto the parts of such meters are so fashioned and 
arranged that the aerial friction opposed to their relative move- 
ment exercises a damping action. In an example described and 
illustrated, the moving parts comprise a curved metallic piston 
forming one charge surface, the nearest fixed portion of the appa- 





ratus which can tend to prevent free motion of displaced air 
being an insulating cylinder into and within which the piston 
can move without coming into contact with its inner surface. 
There is an aperture in the otherwise closed end of the cylinder, 
through which aperture the wire supporting the piston is free to 
move. Itis stated that ‘‘in an instrument of this form aconsider- 
ably greater effective surface of the charged bodies than that 
OL) in other instruments is obtained.” (Accepted May 1, 
1901. 


GUNS AND EXPLOSIVES. 
10,126. F. McD. Leavitt, B N.Y., U.S.A. 


i) 
frigeration troubles, and to increase the efficiency of the air 
charge in Whitehead torpedoes, the air is heated near its point 











a1ae) 


of exit from the reservoir by the burning of a supply of alcohol, 
whose flow is held in check and controlled by the pressure of air 
existing in the said reservoir. The compressed air is free to enter 





brought into contact periodically with a recording surface pre- 


edoes. [9 Figs.] June 1, 1900.—In order to prevént re- | an 


Son - motion Se es air eye in | wy apnea an 
ows the pressure of the air in the spirit receptacle to prepon- 
derate and so force the spirit through an open tube into a vessel 
near the air passage, where it burns after being kindled by a 
— ty on the release of the torpedo. (Accepted April 24, 


2253. J. B. Bernedon, Philadel: Pa., U.S. 
Smokeless Powder. 1 Fig.| Febi i pol. cnt 


cellulose of the kind insoluble in a mixture of ether and alcohol 
at ordinary temperatures is worked in a doughing machine with 
ether alone while subjected to an encensteely low temperature, 
such as may be produced by liquid air. The resulting colloidal 
substance is used with other insoluble nitrous matter to constitute 
a smokeless powder, which, containing as it does ether alone as 
a solvent, can be more perfectly dried than powders in which 
water and alcohol are constituents. (Accepted April 24, 1901.) 


5264. R. W. Scott, Philadelphia, Pa., U.S.A. Gun 
Charges, [17 Figs.) March 12, 1901.—In this specification is 
broadly claimed ‘‘a gun charge a a portion of its combus- 
tible gas-generating surface temporarily protected from ignition 
by a body of combustible gas-generating material as hereinbefore 
described,” and also “a gun e sheath or envelope com 
of combustible gas-producing material.” The invention consists 


9.7. 





in protecting the whole or preferably some portion of the charge 
of a gun from immediate ignition by surrounding it with other 
material, of which part, at least, is combustible, and preferably 
similar in constitution to the , from which it will, however, 
most probably differ in form ; the object being to speed the pro- 
jectile with gradually inereasing pressure. Various means for 
attaining the end in view are described and claimed. (Aceepted 
April 24, 1901.) 


20,814. W. Lloyd Wise, London. (Skodawerke, A. G., 
Pilsen, Austria.) Disappea Gun Mountings. 
(3 Figs.] November 17, 1900.—In this disappearing gun the 
carriage slides instead of sinking upon pivoted links, as has hereto- 
fore been usual. The carriage comprises an inclined gun truck 
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moving on rails, to the heads of which it can be fixed by clips, and 
is provided with gear by means of which it can be raised or 
lowered. The pedestal turns on rollers and is prevented from 
jumping by clips that engage with the under parts of the longi- 
tudinal bearers. (Accepted May 1, 1901.) 


12,854. A. Reichwald, London. (Fried Krupp, Essen, 
Germany.) Combination Fuse. [1 Fig.) July 17, 1900.— 
This invention relates to combination time and percussion fuses 
in which the metallic body of the fuse is made of aluminium, and, 





with the object of protecting the percussion portion of the fuse 
from distortion should the soft metal fuse body come into violent 
contact with the target this said portion of the fuse is protected 
by an inverted pot-shaped vessel of hard steel inse into the 
fuse body from its base. (Accepted May 1, 1901.) | 


LIFTING AND HAULING APPLIANCES. 
beg F. Garside, Chester; W. Carter, Helsby, 


ulic Com; Limited 
Chester. Safety Stop. (7 Figs. Fane ¥! 1900.—-The 
first claim in this specification relates to a particular kind of lever 


action electro-magnetically controlled rope grip described in the 
a yyy any ar pair o sovese = by 
en e rope, & o! le links, spring , 80) . 
and core. In the lift system described, the lift is started by 
shifting a rope by hand, but it is by the motion of the 
car moving the rope in a reverse di ion a8 soon as the rope is 

through the action of the spring in the solenoid clutch, 
which comes into operation as soon as the solenoid is demagnetised 
by reason of the brush through which it receives current from a 
vertical strip in the lift shaft. coming into contact with an iosu- 





an air space in the spirit receptacle, so that when the torpedo 


lating plate on the strip. The insulating plates upon the strip 
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are for each floor placed in a different position in reference to the 
breadth of the strip, so that by horizontally shifting the brush 
collecting current for the solenoid, the person in control of the 


| 
(soe) a 


car can cause it to be automatically stopped in the right position 
at any desired floor. Various safety arrangements are described, 
as well as means by which the car can be brought to any floor 
by a person situated thereon. (Accepted May 1, 1901.) 
1,048. R. Grisson, Hamburg, Germany. Winches. 
re igs.) June 18, 1900:—In order to give a winch attendant 
a 2 te om between two rates of winding without providing the en- 














gine with change speed gear, two drums are used ; an intermediate 
spiral flange serving to switch the rope to one drum or the other, 
according to which direction the drums are rotated on commenc- 
ing to wind. (Accepted April 24, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


G. Durr, Dusseldorf, Germany. Steam 
Superheaters. (2 Figs.) February 28, 1901.—Aoccording to 
this invention, boilers, each of which comprises a lower tubular 
section and an upper section, are provided with steam super- 
























































heaters situated over the tubular sections in such position that 
the combustion gases traverse the superheater after having 
through one portion of the tubular section and previous to 
entering another portion thereof. (Accepted May 1, 1901.) 


4322. G. Durr, Dusseldorf, Germany. Steam 
Superheaters. [2 Figs February 28, 1901.—This invention 
has reference to the shape of steam superheaters, and according 
thereto such superheaters (which are intended for use in connec- 
tion with cylindrical shell boilers) are made of arched form, with 


Fig. 1. 2. 


the intention that they shall lie mom ome some part of the 
boiler shell, and thus economise space. e size, ition, and 
construction of such superheaters be varied. It is stated 
forming an arc, whi preferably concentric 

may have the shape of a roof,” 

but there is no indication whether the roof referred to should be 


of the , gabled, gabled mansard, or other type. There are 
three claims, the first of which is as follows: ‘‘ An arch- or roof- 

lhaped steam-superheater mounted a short distance above the 
boiler-shell, in order to utilise the heat of the escaping furnace 
gases, without materially increasing the space occupied ~ a 
combined boiler and superheater, substantially as described.” 
(Accepted May 1, 1901.) 


7240. E. G. Weddell, Tipton Green, Stafford. - 
fying G Water. [8 Figs.) April 15, 1900.—In order to 
remove grease from condenser water to be returned to a steam 
boiler, the agenc, of lime, which, it is stated, has an affinity for 
grease, is uti . The lime is taken up by the water when per- 
colating through a mass of it, and is subsequently precipitated as 
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a carbonate with the absorbed grease by means of carbonic oxide 

gas, or by calcium bicarbonate existing as the soluble im- 

apr d of hard water. Apparatus for carrying out the invention 
described and preferably comprises one vessel divided into im- 

oe settling, and filtering compartments. (Accepted April 
, 1901. 


7376, J. E. Thorneycroft, London. Steam Boilers. 
[4 os (Convention date October 16, 1899.) April 20, 1901.— 
In this vertical water-tube boiler, which is specially.adapted for 
use on motor vehicles, straight water-tubes sloped inwardly 
towards the top connect annular upper and lower chambers. 
The water veel has a removable bottom, and the steam vessel a 
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detachable top, and both of these may be disconnected (for clean- 
ing the boiler interior) without interfering with the steam or 
water pipes. A superheater coil depends from and partly 
through the centre of the top annulus. A poy pe eye 
vessel, with provision for insuring steam access to the surface of 
the water in ite interior, is situated at the point of water feed. 
(Accepted April 24, 1901.) 


9276. J, H. Street and Willans and Robinson, 
Limited, Rugby. Corliss Valve Gear. (9 Figs.) May 
19, 1900.—This invention comprises several improvements in de- 
tail in Corliss valve gear, and is intended, inter alia, to decrease 
friction and increase the durability of the wearing A long 
tubular neck extends from the cap of the valve casing and carries 
bearings both for the inner and outer ends of the spindle by which 


15,350. Sir W. H. Boy and A. J. Bailey, Salford, 
Lancs. Water-Gauge Valves. [10 Figs.) August 29, 
1900.—In steam boiler water-gauge valves of the ‘Scavenger ” 
class, in which the bottom valve is composed of three parts— 
these being the flanged boiler connection, the gauge glass sup. 
porting casting, and the piece comprising the blow-off valve, 


handle, and screw ; and with the object, inter alia, of making 
the seatings for the valves readily renewable, according to this 
invention the seatings of the valves which are preferably truly 
ee in order that they may be interchangeable, are fitted to 
both sides of the gauge-glass casting in such manner that by 
removing its bolts the seatings can be readily renewed. (Accepted 
May 1, 1901.) 


21,724. K. Hussy, Nuremberg, Germany. Tube 
Cleaner. [1 Fig.) November 30, 1900.—A scraper having spring 
members adjusted as to their width of separation by means of the 
set screws serving for their attachment, is adapted to be drawn 


through the boiler ne a@ cord passing over the barrel of a 
winch fitting, one standard of which plugs loosely into one of the 
tubes, while the other bears at two separated points upon the 
tubeplate. (Accepted April 10, 1901.) 


MISCELLANEOUS, 


8884, A. Jeudrysik, Strzemieszyce. Loom Shuttles. 
(6 Figs.) May 14, 1900.—In order to allow of the more ready 
threading of loom shuttles, according to this invention a hook is 
provided and the shuttle is made with a slot in its rear face ex- 








tending inwardly into the body of the shuttle and communicat- 



































Seen tne pantings Sor givtog tote the Sursing tection "aecusanty 
ween the lor gi e turning motion a y 
to enable it to open an eons its valve. The moving avme of thie 
mechanism extend out through slots in the long tubular neck. 
The cylinder of the dashpot is surrounded by oil, and has openings 
in its front end for oil to enter between it and the piston. (Ac- 


ing with a thread e extending through the shuttle from 

rear to front in order that the hook may be used to cause the 

— hy to pass through and out of the passage. (Accepted May 1 
1901. 

6283. L. L. Grimwade, Stoke-on-Trent, and F. Ss. 

Cambridge. Ewers. [1 Fig.) April 4, 1900.— 

This toilet ewer has a ball valve outlet in its base, perhaps con- 


trolled by means of a lever on a bridge handle, so that it is not 
necessary to tip the ewer in order to cause water to flow out 
therefrom into the basin. (Accepted May 1, 1901.) 


UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in oe 
United States of America from 1847 to the t time, an 
reports of trials of patent law cases in the 

be consulted, gratis, at the offices of ENGINEERING, 








cepted May 1, 1901.) 


Bedford-street, Strand. 
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| hinged type, Figs. 74and 75, and fitting with mode- | swages have one e hole only instead of two or 
DIE FORGING.—No. IV. | ratuctrosdcentinbethe other, ‘The top half.of. she thes. - Tu bene wae tanec Mac wake ine 
By JoserH Horner. hinged swage is lifted by the spring. The parti-| handles, instead of at a right angle as in Fig. 76. 


_ Bossgp ends form so large a proportion of engi- | cular example of work illustrated in this last in- | These are kept in all sizes on a stand adjacent to 
neers’ forgings ‘that we must continue the subject | stance is a knob, or a counterweight at the end of|the hammer. The spring swages are thus very 
in this article, taking examples from those of various |a bar, the latter being drawn down from the knob, | useful for effecting the reduction of work under 
'. proportions.". For the formation of many of these, | to be welded to astem. This is being finished in| the hammer, and they perform the same function 


the spring swages, or swages without springs, | the swages cut out to the shape seen in Fig. 74. | for general forgings that the Ryder hammer does 


fulfil the ‘function of finishing:dies. We may con-|These appliances fill so useful a place in die/for bolts. Any plain shapes can be formed in 

sider these; therefore, as stamps provided with forging that some remarks relative to their forms | swages, not only for parallel parts, but for collars, 

handles, ard they are more convenient for some ‘and functions are called for in this connection. mouldings, bosses, tapers, &c., they are specially 

classes of light work ‘than the dies hitherto shown. | When a bar of any —— section is being|serviceable, provided the dimensions are but 
The bossed ends, shown in Figs. 68 to 71, may shaped roughly to a s 


10. Fig.72 | Rg? 
. —(C) } a 


73. 


er rectangular sec-|moderate. Besides these, many special swages 
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be made by either of the methods previously de-| tion by swaging down, the work is usually done | are made, of which Figs. 72 to 75 may be taken 
scribed ; namely, by drawing down the flat webs under the hammer without any guide, the smith | as typical, for such articles as hinges, small pawle, 
from a bar having the original cross-section of the | turning the work rapidly about from one side to | distance-pieces, &c. 

es, which would be done if the webs were not | that adjacent during the ascents of the hammer,| The heavy swages are sometimes carried on a 
of unusual length. But, if they were, then the and testing the width and thickness with the gap | swinging arm attached to the anvil block, to save 
bosses would be repared first and welded on the gauge. But when circular sections have to be/|the labour of lifting them about. The arm pivots 
bar with a cnetiole joint. Then the finishing swages | swaged, then either spring swages or blocks are | in a bracket bolted to the block, and sustains the 
for the boss shown in Figs. 68 and 69 are seen in| used, the first-named preferably for the lighter | hinged end of the swage at the level of the anvil. 
Figs. 72 and 73; these‘are of the spring type. | work. The type is shown in Fig. 76, having three | It can thus be swung aside instantly when roughing 
pring and hinged swages must be controlled in| holes of graduated dimensions in one tool, so that down is being done under the hammer, or other 
Some way when work is contained partly in the|either can be used; or work can be reduced dies are being used, and brought round when 
top and partly in the bottom, otherwise they would rapidly in transit from the larger to the smaller, wanted. 
overlap at the joint im consequence of the great or the holes are used for the fermation of shoulders| For work of large diameter, when such swages 
fength of the shanks. Dowells are used, as shown | of different sizes on the same bar. Swages with | would be too heavy to manipulate with ease, 4 
in Figs. 72 and 73. A commoner method isto have square holes are also used, the flats standing at | bottom swage is made to clip the anvil-block, and 
& large pin fastened into one shank, as shown inthe angles of 45 deg. with the joint faces. Some | the tup swage is provided with a light porter bar. 
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Figs. 77 to 80 illustrate one of these, for plain work 
of large diameter. Fig. 77 is a plan of the bottom 
swage, clipping the anvil. Fig. 78 is a side view 
of the same, Fig. 79 an end view, and Fig. 80 is the 
top half of the swage. The bottom swage does not 
shift, since it is made to bridge the anvil-block. 

All these appliances are made of mild steel by the 
smiths for their own use. The grooves are first 
roughly prepared by fullering with tools of suit- 
able size, and finished at a red heat by means of 
steel rod, round or square, or by templets of the 
same radius and shape as the swage, and hammered 
into the impression first roughly made with the 
fullering tools. This process has to alternate with 
the use of the flatter on faces and edges, to smooth 
and true up these parts, and so correct the portions 
which become bulged out during the formation of 
the grooves. The handles are next attached by 
means of scarf welds, and the dowell inserted. The 
two halves are then corrected, if necessary, by 
setting them with a few hammer blows over the 
pattern bar, or templet ; the latter, when its shape 
permits, being rotated the while. 

Figs. 81 and 82 illustrate the punching of square 
holes in bosses, a class of work which includes ‘tap 

‘wrenches, levers for turning cocks, handles for 
smokebox doors, and much beside. In Figs. 81 
and 82, A is the die-block of cast iron, or of steel, 
recessed to the outline of the lever, and pierced 
with a square hole a trifle larger than that of the 
hole in the lever. Upon it is dowelled a plate B, 
also pierced with a square hole exactly over the 
lower one. The lever being first roughly prepared 
by drawing down, according to methods already 
described, is placed over the recess in the block and 
finished by one blow of the hammer, which forces 
it down into the block. Then the top plate B is 
dowelled on and a square drift C driven through 
the square hole in the plate, and thence through 
the lever boss, driving the metal out through the 
hole in the bottom of the block. The work is 
practically finished at this stage, a little fin, perhaps, 
having to be cut off the edge of the lever with the 
sett. 

Figs. 83 and 84 show the method of punching 
the middle boss of a stay rod for a crane. A is 
the rod lying finished in its block B; a ring C is 
dropped over it, fitting into the bossed part of the 
block, and becomes the guide to the punch. This 
block has no handles, but a couple of holes are cast 
in the ends for the insertion of rods by which to 
lift it, alternative to the latter method. 

There are two kinds of punching. In one the 
hole is punched in the die in which the outside of 
the work has been previously formed and finished. 
In the other, the act of punching, combined with 
drifting, has the result also of making the outside 
fill up the die, and take its final form therein. 
Many cases occur in which drifting is done to a 
considerable amount, and in which it is not 
objectionable, as it generally is in work done on 
the anvil. The difference lies in this: that drifting 
on the anvil is liable to open out the fibre ; but the 
same work done in adie tends to consolidate the 
metal, which is squeezed between the drift and the 
die, while the work is at a temperature but little 
below a welding heat. 

Bosses for handrail pillars (Figs. 85 and 86) are 
punched and drifted in dies. It is usual in making 
these pillars to draw the stems down from rods of 
about the original diameter of the bosses, in 
preference to upsetting. The latter, for reasons 
already given, should only be done when the 
bosses are but slightly larger than the stems. After 
the stems are drawn down, the bosses are roughly 
shaped in a first pair of dies, which is done more 
rapidly than swaging with hand tools. This pair 
of dies brings down the outlines to approximate 
shape below finished size, after which the finish is 
imparted in the dies in whieh the hole is punched 
(Figs. 87 and 88); and taen a drift follows, which 
makes the hole parallel, and causes the boss to fill 
up the die and take its exact impression. 

Fig. 89 shows one method of making an eye, by 
welding and drifting. The bar, drawn down to a 
suitable length, is turned round and bent over on 
itself, and welded. The objection to this method 
is that a space is likely to be left at « in the finished 
article, and so the bar must either be upset to a 
considerable amount there, or else a glut—a wedge- 
shaped piece in this case—must be welded in, as 
indicated by the dotted lines at a. Many eyes are 
so made. Another method is to take the plain rod, 
bend a separate ring round, and close it just to em- 
brace opposite sides of the rod, and then weld up. 





The die and drift which are used for finishing in either 
case are shown in Figs. 90 and 91. It is necessary 
to forge the eye a little smaller than its stamp, so 
that it shall drop in quite easily. Then the pas- 
sage of the drift twice or thrice through the hole 
fulfils the double function of ‘finishing the hole to 
size, and of squeezing the eye outwards to fill up 
and take the exact shape of the stamp, and of 
closing up the metal. 

In many cases eyes are manufactured by other 
kinds of welds. When the metal in the eye, or 
ring, is slight by comparison with the diameter of 
the hole, it is usually made by turning round and 
welding, followed by drifting while in adie. The 
bridles, which are forged on the rods of slide 
valves, and the buckles for spring links afford 
excellent examples of this class of work, in which 
there is no punching at all, but only drifting of 
shapes previously formed by bending round and 
welding. The smaller round or square bridles are 
formed by welding the ring first with a scarfed, or 
a butt, or a Y joint, and then welding the rod on 
the ring. Large rectangular bridles are made by 
forming a portion of the stem in one with the stock 
to be used for the bridle, upsetting at those parts 
where the corners will come, and bending and 
welding. The subject of welds is so important that 
it should be treated separately in a later article. 

Figs. 92 and 93 illustrate the drifting of a circular 
bridle for a slide valve. The bridle, laid in the 
die, is smoothed within and opened out by the 
drift, of which two are used, one smaller than the 
other, for starting with. It is necessary to use a 
loose drift, instead of forming an annular space in 
the die to drive the ring into, which might be 
thought of asan alternative. If this were attempted, 
the ring would bind hard in the die as it shrank, 
and its removal would be a work of great difficulty. 

The eye-bolt, or lifting eye, Fig. 94, is an ex- 
ample of work of another kind, which can be 
formed without a weld, as follows: Take a flat bar 
of the same cross-section as the width of the eye, 
and its thickness, and draw down to the diameter 
of the stem—-first, roughly between the tup and 
the anvil, and then more exactly in suitable swages. 
Cut off the corners of the oe a hot sett to 
obtain an approximately circular form to the ring. 
At this stage the eye can be put into the first pair of 
stamps, and a disc of metal stamped out to form a 
rough hole. In the same stamps the collar portion 
will be brought nearly to shape. At this period-the 
cross-section of the eye will be rectangular, and its 
relation to the final section will be as shown in 
Fig. 95. The circular section is now imparted in 
the second pair of dies, recessed to the same shape 
in plan as Fig. 94. 

In making patterns for such stamps as those in 
Figs. 83, 84, 90, and 91, for bosses and rings, and 
others in some previous examples, it is better to 
make a dowelled joint along the plane of the bottom 
of the hole. The reason is, that unless the cast- 
ing is perfectly true and clean, time will have to 
be spent on it by fitter or machinist. But if the 
hole portion is left loose, the moulder draws the 
solid part first, leaving the ring portion behind, 
and going round its edges puts in a few nails, con- 
solidates the sand, smooths it with the trowel, swabs 
it, and then draws the ring portion of the pattern, 
leaving a clean unbroken mould. Every moulder 
will understand that a solid pattern does not afford 
such a chance of producing a faultless mould. It 
is one of those cases, among many in patternwork, 
where parts are better left loose, not because that 
is essential to delivery, but because it affords the 
moulder a better opportunity of producing good 
work, without the risks of mending up. 

Some of these illustrations are those of steel, 
unbonded. Many such are cut out of the solid 
metal, some particulars of which work will be given 
later. For fondling these light steel stamps the 
circular tongs in Fig. 96 are useful, being more 
readily employed than rods inserted in the blocks. 





TRADE AND INDUSTRY IN JAPAN. 

In a recent issue (see ENGINEERING, May 24, 
1901, page 678 ante) we gave some of the chief 
figures relating to the foreign trade of Ja in 
1900, based on the returns of the Japanese Depart- 
ment of Finance. Since that date the Foreign 
Office Report on the Foreign Trade of Japan for 
the year 1900 has been issued, and as it contains a 
considerable amount of useful information on the 
trade and industry of Japan of a more general 
nature than is to be found in the Japanese official 





report, we-may supplement our former article by 
notes on those subjects of most interest to our 
readers. The main figures are essentially the same 
as those already quoted, although a slight difference 
in the classification may cause some of the items to 
vary. 

Foreign trade in Japan for 1899 had reached the 
highest figures recorded since Japan had commercial 
dealings with other nations. That record, how- 
ever, was in its turn surpassed by the result revealed 
by the returns for 1900. The Foreign Office report 
gives the value of the imports at 29,324,6461., and 
of exports 20,868,8951., making a grand total of 
50,193,541, figures which are slightly higher thar 
those given in our former article. The main items 
of import were as follow : 


Articles. 


Cotton, raw... aes 
se on the seeds ... 
pa manufactures 

Wool, raw sea Be 

Woollen manufactures 

Metals 


Value, 
£ 


5,971,875 
99,187 
2,589,477 
35 


1,750,721 
3,021,113 
1,440,535 
534,029 
177,715 
2,716,083 
10,623,776 


29,324,646 


C) Ee aie 
Machinery and instruments 
Dyes... she eas x 
Drugs and chemicals... 
Sugar... Nee ee 
Miscellaneous ... 

Total ... 


Exchange during the year was on the’ average 
23. O}d. = 1 yen. 

The trade of 1900 was divided among the coun- 
tries principally concerned in the following pro- 
portions : 





Value. 





Country. 


Exports. | Total. 





British Empire. 
United Kingdom , 
Hong Kong .. 


| 

| 

| | £ 

| | 8,462,832 
British India ve oe 

| 

| 


5,087,558 
3,289,193 
509,035 
333,539 


| 17,682,157 


& 
1,149,764 
3,999,365 | 

828,566 
258,325 
301,213 


6,597,238 
3,253,556 


1,954,938 | 
362,968 | 


Australia 
32,326 


Canada 
Total .. .| 11,084,924 
China .. 3,058,492 
France 826,448 
2,980,803 
6,406,872 








6,312,048 
2,781,386 
3,343,771 


Germany... 9 
11,773,025 


United States of America... 





5,366,153 





A comparison of the figures given above 
with those for the year 1899 show that an 
increase in the trade of the United Kingdom 
took place to the amount of 2,734,463/.; of 
Hong Kong, 837,8531.; of the United States of 
America, 1,346,7281.; and of Germany, 1,158,1551. ; 
while a decrease took place in that of British 
India to the amount of 1,809,4541.; of China, 
726,0641.; and of France, 895,249]. The decrease 
in the case of British India is accounted for by the 
much smaller amount of raw cotton imported into 
Japan, and of France by the comparative failure of 
the silk crop, while that of China is, of course, 
explained by the disturbances in that country. It 
is satisfactory to find that the United Kingdom 
records the largest increase in value of imports, 
though the increase of Germany (70 per cent.) is 
the greatest in proportion. The percentage gained 
by the United States is 63, and by France 40 

er cent., the decrease in the trade of the latter 
ite in the silk exported. Imports from the 
United Kingdom amounted, in value, to about 25 
per cent. of the total import trade, as compared 
with 20 per cent. in 1899 and 23 per cent. in 1898. 
In previous years, however, the percentage of our 
trade to Japan was larger. We need not enter 
into details of the figures given in the — with 
regard to cotton and woollen goods, but the follow- 
ing relative figures, which bear on the goods con- 
nected with engineering, will be of interest, as they 
show how we stand with regard to other countries : 

Machinery and Engines. 


—— 








Britain. 
Holland. 


Great 





| 
| 23 | 
e.20H 


| sate! esitnes | erste | 0307 
| 124,388 | 174,284 | 28,499 | i | 
115,588 | 108,285 | 24,146 | 10,202 | 18,044 
270,001 | 156,578 | 13,668 | 16,677 2%, 


® 
cd 


..| 622,576 
..| 209,514 
_ 418,007 | 
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Locomotive Engines and Railway Carriages. 


















































Value. 

Year. |-—-—_-—- scan ap See 
|Great Britain.| United States. | Germany. 
| £ £ | £ 

1898 .. es cet 319,788 206,128 17,994 
1899 .. Da | 158,394 96,069 | 9,139 
1900 .. =x e| 185,698 48,987 | 9,888 
! | 
Iron, Bar and Rod. 
Value. 
Year. 
Great United 
Britain. | Belgium. | Germany. States. 
qh igs Pe £ £ 
1898 .. -+| , 186,373 168,897 46,817 5480 
1899 .. *| 79,758 159,730 20,014 2280 
1900 .. 189,311 | 255,086 77,381 6592 
| } | 
Rails. 
| 
Value. 
Year. SFG RET Laatste aS Bee: 
Great | United 
| Britain, | States | Belgium. | Germany. 
P= 8 £ £ £ 
1898 .. +] 81,850 164,327 7,700 13,780 
1899 .. --| 17,629 23,429 2,465 297 
1900 .. “ 92,463 322,726 12,655 57,394 
Iron and Steel (other). 
Value. 

Year. | Sidhe EAN BOL TES 
| Great | United 
| Britain. | Belgium. | Germany. | States. 

£ “SiR Ber £ 
1898 .. ee 420,680 35,227 25,166 87,649 
1899 .. <s 491,381 68,692 20,814 15,177 
1900 .. se 773,018 110,376 | 60,328 16,601 
| 











Of the iron and steel imported, that produced 
in the United Kingdom showed a much greater 
increase in value than that coming from any other 
country, and ‘our share of the supply of iron rails, 
though small, was twice as valuable as in 1899, 
though the quantity contributed by the leading 
nations interested—the United States and Germany 
—was less than for that period. The British pro- 
portion of the contracts for machinery and engines 
which were fulfilled in 1900 was not so satisfactory, 
falling considerably short of the 1898 values ; while 
the United States more than doubled the value of 
their trade that year. And in the matter of rails, 
too, although the record is an improvement upon 
that of the previous year or two, the United States 
have advanced with enormous strides. The trade 
in locomotive engines and railway carriages, on the 
contrary, has been encouraging. 

The Japanese railway companies, with few 
exceptions, have discarded American locomotives 
in favour of those of British manufacture, merely 
using up, but not replenishing, their stock of the 
former, as they have experienced so much trouble 
from their boilers. It is only by one or two of the 
smaller railway companies and the Hokkaido Rail- 
way that orders for locomotives are still placed in 
the United States, and for two reasons—cheapness 
and despatch. For example, specifications were 
recently issued for locomotives for the Hokkaido 
Railway, for which British manufacturers were 
allowed to tender, but both the limit of time and 
the price obtainable, were insuperable obstacles to 
the order being given to the United Kingdom. 
During 1900, 30 locomotives were ordered from 
British factories, an order for 24 of:them, valued 
at 66,000/., being placed in November. Two of 
the four sleeping cars which are in use on the 
Government. railway came from home and two 
ag the United States. The former are found to 

much better and to give greater satisfaction. 
ile it is probable that those required for future 
= will be constructed in Japan, the United 

Ingdom will benefit by supplying the fittings, 
such as wheels, sole-bars, buffers, and ‘springs, 
which are not made there. The Formosan Railwa: 
Ke year ordered six locomotives from the United 

ecm, to be delivered at Kelung, and steel and 

ag — for bridge-making. To save duty, 
es 

ot he cat, made at Osaka, and thence sent 

. Jermany sent to Japan a e quantity of rails 

mn 1900, and her imports of ino he ual 208; and 





other iron and steel, showed a considerable develop- 
ment. The United States continue to encroach on 
spheres of trade which were formerly considered 
under the exclusive control of the United King- 
dom or other nations. American competition is 
now a permanent feature of the import trade of 
Japan, and is worthy of the careful attention of 
British manufacturers. The geographical situation 
of the United States with regard to Japan, and the 
eagerness with which American manufacturers are 
seeking a market in this country, will make her a 
competitor more and more formidable as time goes 
on. While the complaint constantly heard is that 
our home manufacturers have more work on hand 
than they can conveniently deal with, the Ameri- 
cans would appear to have no hesitation in extend- 
ing their establishments and enlarging their staff 
of workmen, regardless of the possibility of bad 
times. The share they have acquired of the trade 
with Japan is, it would seem, a justification of 
their sanguineness, as far as this country is con- 
cerned. 1900 Americans again secured a num- 
ber of valuable contracts for the delivery of goods in 
1901, including one for rails which was estimated 
at 72,0001. Among the reasons for the very large 
figures to which the import trade from the United 
States into Japan rose in 1900 was the fact that the 
extensive orders, the execution of which was under- 
taken there in the preceding year, included 20,000 
tons of rails, which at the high price then prevailing 
would account for, say, 160,000/. ‘A large quantity 
of electrical machinery for tram lines and electric 
lighting and bridge work and wire, as well as flour, 
are also included in the returns. ' Telephone cable 
was at one time a United States monopoly, but now 
German makers are fulfilling large orders for it. 
British manufacturers, owing to the high prices 
asked for, have so far been unsuccessful in A vi 
ing any contracts for this material. 

Extension of the rdilway system goes on uninter- 
ruptedly. The most recent returns give the length of 
the railway lines as 3635 miles—833 miles of Govern- 
ment and 2802 miles of private railway on March 31, 
1900. This makes an increase of 65 miles of 
Government and 150 miles of private railway since 
April 1, 1899, a length of 216 milesinall. The prin- 
cipal private lines are the Nippon Railway, mileage 
857 miles ; Kiushiu Railway, mileage 330 miles ; 
Sanyd Railway, mileage 280 miles; Hokkaido 
Tanko Railway, mileage 207 miles. A Private Rail- 
way Law and Railway Business Law were pro- 
mulgated on March 15, 1900, for the better exercise 
of control over the construction of railways and 
matters connected with railway work in general, 
&c., and regulations for the carrying out of the 
Private Railway Law, setting forth in detail the 
method of obtaining official sanction to railway 
undertakings, and the mode of operations, &., 
were issued on August 10, 1900. The above laws 
and regulations came into force on October 1, 1900. 
Sleeping-cars were brought into use on the Tokaido 
line from the same date; they are available for 
first-class passengers, the charge being 6s. 14d. for 
the night. 

In general industrial conditions Japan continues 
to sabe constant progress in all directions, and the 
trade of the country keeps pace with the advance 
taking place, and with the accompanying growth in 
the national requirements. The Consul remarks 
that we are led to the conclusion that when the 
unpropitious conditions at present existing—many 
of which are in their nature transient—are removed, 
@ great and lasting expansion of the foreign trade 
of the Empire can be hoped for with confidence, 
until Japan attains in the commercial world a posi- 
tion more commensurate with the rank she has 
gained in the sphere of international politics. 

The cotton-spinning industry in Japan is certain 
to attain great importance, and its pr should 
be noted by British manufacturers, as the Japanese 
are evidently ambitious of not only supplying their 
own wants, but also a great part of those of China. 
The most remarkable feature in the importation 
of raw cotton for the year 1900 was the fact that 
American cotton occupied the first place. It had 
already attracted more attention the previous year 
owing to its comparative cheapness. e quantity 
imported from the United States was almost twice 
as great as it was in the preceding year, while that 
which came from British India, on the contrary, 
fell to less than half the amount taken by Japan in 
1899. China, in spite of the dulness of the trade, 
supplied more cotton than before. Aided by the high 
prices at which Japanese cotton spinners were able 





to dispose of their manufactures, the importation 








of cotton yarn was greater by a large quantity in 


1900 than in 1899. Compared with previous years, 
however, the effect of the industry in Japan itself, 
in gradually diminishing the demand for yarns from 
abroad, is — Still, the cotton-spinning 
industry in Japan has been in an embarrassed con- 
dition for the past 3$ years. The evil results of 
the tendency to over-ex ion after the China- 
Japan War, and, above all, lack of sufficiently large 
capital funds, are acutely felt. 1900 was in par- 
ticular a very bad year for cotton-spinning in a 
country which finds the principal outlet for its 
yarns in China. During the first six months of the 
ear the business was much worse than it had been 
or a long time, owing. to the rise in the cost of 
materials and of wages. The difficulties induced 
by dear cotton and absence of demand for Japanese 
yarns found a climax in the closing of the North 
China trade. Manufacturers were able to carry on 
work only at a loss, and strong companies alone 
could face the situation. In April the Union 
cotton mills decided to close their establishments 
for four days more in the month in order to raise 
prices by limiting the output of yarns. In June 
the help of the. Government was invoked on the 
ground that the loss incurred was 21. Os. 10d. on each 
bale sold. In July the Union spinning companies 
decided to make a considerable decrease in the output 
of yarns by suspending night work and reducing the 
number of spindles in operation. What dividends 
will be declared for the second half of 1900 is not yet 
certain, but they are likely to be less than those 
for the first six months of the year,’ which in their 
turn were far below the average. The most recent 
returns available put the number of spindles at 
work at 1,088,339, and demonstrate that the fac- 
tories are decreasing in numbers, there being now 
59 of them. All the ap Be: were compelled to 
discharge a proportion of their operatives during 
the year; 16,154 men and 64,124 women are 
reckoned as taking part in the industry. It must 
not be forgotten, too, that the Japanese mills have 
been running for some time, and that their machi- 
nery is becoming worn out. A German company 
is rumoured to have been formed with a capital of 
5,000,000 yen to engage in cotton-spinning in 
Japen. 
elay has taken place in beginning the manufac- 
ture of steel at the Government foundry in Kinshu, 
although a trial working of the smelting furnace 
was made with satisfactory results. The difticulty 
of obtaining skilled workmen is great. It natur- 
ally takes a long time to set in motion the machi- 
nery of an establishment of so extensive a nature, 
and the training of workmen will involve a con- 
siderable period. But once it is rightly started, 
experts consider that there is no reason why it 
should not prove a success. Twelve Germans are 
employed in the works, and all the machinery for 
use there came from Germany. When completed, 
it is expected to give employment to 1600 or 1600 
workmen. 

The number of miscellaneous industries being 
introduced into Japan is very large. A new and 
extensive railway carriage works has been estab- 
lished in Osaka, and a branch is about to be set up in 
Formosa. Chemical works of various kinds are 
being carried on. The match industry is now of 
great importance, and sugar-refining is making pro- 
gress. During the year 1900, however, industries 
in Japan languished. Practically no new under- 
takings were set on foot, and from those interested 
in already existing ones the complaint of lack of 
cheap capital was heard. When, as frequently 
happens, a comipany has to pay as muchas 14 per 
cent. for money t0 carry on affairs, it is small wonder 
that —, in continuing in existence is ex- 
perienced. e' great desideratum is the invest- 
ment of moderately cheap foreign capital in 
Japanese enterprisés, and many attempts have 
been made to secure or to offer foreign financial 
co-operation. So far, however, with one or two 
exceptions, nothing on a large scale has been done 
in the matter. As individuals, many foreigners are 
naturally holders of shares in Japanese companies, 
but concerted foreign investment has been rare. 
But schemes for the introduction of capital from 
abroad for various ‘purposes are on foot and may 
lead to the success of many Japanese industries. 

The Consul says that the lamentable occurrences 
in China, and the continuation of an unsettled state 
of affairs, have acted as a check upon the rapidly 
expanding export trade of Japan, and her manu- 
facturing industries have suffered in consequence. 
Moreover, the silk crop, upon which that country 
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(For Description, see Paye 800.) 
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|in the main relies to adjust the balance of its com- 
| merce with foreign countries, was a disappointment. 
| With regard to the import trade, the indications 10 

the autumn of 1899 were that the ensuing year 
‘would offer splendid opportunities for business. 
|The result was that large quantities of goods were 
ordered abroad which appeared in the returns for 
1900, and the year opened with a feeling of over- 
|confidence in commercial circles. Anticipations, 
| however, were, unfortunately, not realised. 
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WORKS OF G. AND J. WEIR, 
LIMITED, ‘GLASGOW. oO 


At the present time, when so much is bein 


written on the subject of foreign competition, and | advantages are attainable‘and yet are not adopted. 
when foreign workshop practice is being compared | The following description of the works of Messrs. 
with methods obtaining in this country, especially |G. and J. Weir, Limited, the well-known makers 
in the direction of standardisation, the use of auto-| of feed pumps, feed heaters, evaporators, &c., is 


COAL SHED BOUL | 


| tion, the application of automatic tools, and parti- 
| cularly of the premium system of ; 
‘| tion, is Yestricted. But, at the same time, there 

are undoubtedly numerous. cases, where these 
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dised to a large extent. The variation in the 


ybour remunera-/ designs of the pumps is not, however, very ti, 


although a very large range of capacities and sizes 
are manufactured. It will be seen from the fact 
that during the last fourteen years the firm have 
furnished feed —_ for boilers totalling 1 
tnillions indicated horse-power, and: for about 4: 
different vessels, that standardisation has become a 
valuable element in the economy of the works. 
When, two years ago, it was found necessary to 
greatly enlarge the works, it was therefore decided 
to lay out a new machine and finishing shop to give 
effect to the standardisation system ; and when the 
members of the Institution of Naval Architects visit 
the works on Wednesday of next week, there is no 
doubt that they will find much that is interesting, 
not only in machine tools, but in the organisation 
and management. 

Foundries, Smithy, &c.—Before entering upon a 
consideration of the new shop, it maybe. interest- 
ing to briefly describe the works generally, as 
shown on the plan given in Fig. 1, annexed. The 
total area under roof is now 5 acres, and the staff 
includes about 950 men. There is ‘abundant room 
for expansion, and the only disadvantage in the 
site is the existence of a road which divides the 
new engine shop to the west from the old shop to 
the east. As will be seen on the plan, the old 
shop has been entirely rearranged with’ the view of 
confining it to the preparation of material -re- 
quired for the finishing shop ; while the pattern 
and wood-working departments are isolated. There 
are two entrances to the old department, ene near 
the offices where the iron and brass for the 
smithy and brass foundry are received, a metal 
and casting store being contiguous to the gate, so 
that the materials do not require to pass through 
any length of the works. It is scarcely n 
to describe the various foundries, &c. ; they are all 
well equipped, and, as the power house, it 
may be said that it includes two Weir’s water-tube 
belies one of which, of the marine type,.is con- 
structed to work at 400 lb. pressure. One of the 
engines is of the Willans type of 150 horse-power, 
driving direct a Crompton generator, and there is also 
a 260 horse-power engine, by Messrs. Paul and Co., 
of Dumbarton, driving through belting a generator 
by the Com ie Internationale Electricitie, Liége. 
The plant is of the condensing type, circulating 
water being pumped from the adjacent River Cart, 
whose waters are not, however, suitable for boiler 
feed. The other entrance is direct into the yard, 
part of which is occupied by a lange pattern store, 
not shown in our engraving. e iron foundry 
occupies the principal position in this yard, and, as 
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Fia. 1. Pian or Works or MEssrs. 


G. anp J. Wetr, Limrrep, Giascow. 


will be seen, there are. two cupolas, while the 
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matic and semi-automatic tools, and the adoption 
of the premium system of labour payment, it is 
Interesting to indicate that there are cases in 
this country where these important adjuncts to 
efficient work and contented employés are as ex- 
tensively adopted as in any foreign establishments. 

e three principles of management named are, 
more or less, corollary one to the other ; because 
I it is not possible, owing to extreme variety of 





manufactures, to adopt some system of standardisa- 


therefore of interest, because of the example they 
form of the successful application of modern 
methods. The illustrations which we give. of these 
works (in addition to those on the present Page). 
will be found on pages 798 and 799, and on the 
two-page plate issued with the present number. 
Standardisation. —The conditions. sre _ fairly 
favourable for this system, as, excepting the 
main castings of the steam and water ends, the 
other various parts of the pumps can be standar- 





Fie. 2. Sxrcrion THROUGH Part oF Macuine-Sxor. 


shops are served by electrically-driven cranes 
The pattern store extends for a length of 200 ft 
along the banks.of-the River Cart. 
The-Pattern Shop. &c.—The pattern shop in the 
western section of the works is divided into three 
sections, the first being the timber store, which is 
arranged exceptionally well for the full utilisation 
of the space provided. The wood-working depart- 
ment has a number of interesting tools, as has also 
the pattern shop (Fig. 3), the motive power being 
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shafting. 


engine, woot fighaed z. 


rovided by a Crossley 
by steam and 


e building is hea 
electricity. 

The Machine Shop, &c.—The machine shop and 
fitting shop form really one. building, although 
divided by a screen wall. The eight bays of the 
machine shop are 26 ft. wide, the length being 
320 ft.; and the two bays of the erecting shop are 
each 30 ft. wide by 320 ft. long. The outer bay of 
the erecting shop has a height of 30 ft. to the 
under side of the roof principals, all others having 
a 20 ft. height. A section showing the construc- 
tion of the roof is given on page 795, Fig. 2. The 
building is of steel girder framing, with brick 
screen walls and columns, and the roof is of 
timber, on the saw-tooth principle, having a due 
north exposure, this side being entirely glazed. 
As will be seen on the plan, several of the bays 

terminate 35 ft. from the east end of the building, 
* to afford a covered-in space for packing and de- 
spatching the manufactures as they leave the 
adjoining testing department. 

The Grouping of Machine Tools.—The general 
idea in arranging the new machine shop was to 
instal the machinery, not so much in groups accord- 
ing to their types, but rather into departments in 
which each distinctive part of a pump could be 
completed. Thus, as shown on the plan, the eastern 
halves of bays Nos. 1, 2, and 3 are utilised for the 
machining and finishing of the steam valve motion, 
and for light facing lathe work. The western ends 
of the same bays are utilised respectively as tool- 
room, for machining and finishing of valve gear, and 
as piston and pump rod departments. The fourth 
bay, and therefore practically the central bay, is given 
over entirely to stores, the eastern end forming the 
main store (Fig. 4), and the western the store for 
brass parts. The question will naturally arise as to 
the wisdom of giving over such a large proportion— 
one-eighth of the floor space in the machine shop— 
for stores ; but reflection will show that where the 
units, first of raw metal, and subsequently of machine 
parts, are so numerous, it becomes of great import- 
ance to minimise as much as possible the amount of 
time occupied in taking from and returning to the 
stores these units. This also means the reduction of 
opportunities for waste of time in loitering. The 
arrangement of these stores is most satisfactory, 
every unit having its number, with a shelf or pigeon 
hole corresponding. The units of raw materials 
supplied are also systematically kept ; in this con- 
nection also it may be said that all orders, instead 
of being signed by the foreman, are punched with 
a disc, which differs for each member of the staff, 
and it is therefore difficult of imitation. 

Passing next to bay Nos. 5 and 6, it will be 
noticed that the eastern ends are occupied by the 
heavy boring mills for machining pump and cylinder 
ends. Surface tables, template stores, and a store 
for keeping working drawings used in the shop are 
situated in the centre of these bays, the drawings 
being under the charge of a clerk, who issues them 
and sees that they are returned. The eastern half 
of bay No. 7 is occupied by the screw department, 
where all stud and screw work is done, and the 
adjoining bay, No. 8, is utilised for receiving and 
storing heavy castings, which come from the other 
side on their way to the large machine tools. The 
western end of bay No. 5 beyond the surfacing 
tables is utilised for boring, tapping, and studding 
the heavy parts, while the adjoining bays, Nos. 6, 
7, and 8, are included in the brass department, 
which is separated from the adjoining departments 
by pitch-pine partitions. 

The Tool Room, &c. (Fig. 8).—It has now been 
generally conceded that a properly equipped tool- 
room is an absolute necessity in any engineering 
works, and it is evident that Messrs. Weir have 
kept this strongly in view, as the tool-room in their 
establishment is about as complete as it is possible 
to make it. Itis divided roughly into three divisions : 
first, the tool smithy and hardening department ; 
second, tool manufactory ; and third, tool store. 
The external dimensions over all are 120 ft. long 
by 25 ft. wide. The tool smith is allotted for his 
work an ordinary smith fire, tool-heating furnace, 
a sma'l case-hardening furnace, and a power 
hammer of the Bradley type. For the ordinary 
lathe tools a Sellers’ universal grinder is provided, 
as the workmen are provided with ground tools 
from the store. For twist drills a special water 
grinder, also by Sellers, is used, the proper grind- 
ing of drills being necessary to insure fast and accu- 
rate drilling. For milling cutters, taps and reamers 
a Cincinnati universal machine is fitted, and for 





gauges and plain grinding a Brown and Sharpe} 


universal machine is used. -The other portions of 
the equipment comprise three lathes, all by Ameri- 
can makers ; a universal milling machine, shaper, 
vertical miller, and a fine radial drill by the Bick- 
ford Company. In this department are made all 
the jigs, fixtures, special taps, dies, milling cutters, 
reamers and gauges, and in addition all repairs to 
machinery and plant are carried out here. The tool 
store portion is fitted with cabinets, racks, and 
drawers to contain all the tools and gauges, these 
being issued to the men on the single-check system, 
i.e., each man has a number of checks stamped 
with his number. On being supplied with any tool, 
a check is put in its place in the drawer or rack, and 
it remains there until the tool is returned. The 
order form for work to be done in the tool-room is 
of interest, and is appended. ‘These orders are 
only issued by responsible heads of departments. 


ESTABLISHMENT ORDER. Ps vests 


To Execute this Order and charge all Time and 
Material for it on this Form. 


Work Required 


Ordered by 


Only put actual material used on this Form. This Order Number 
to be used for Material Requisitions, and for Time on Premium 
Oards, and for Identification is also to be typed on articles. 


Department. 
Machine No. ............ use 


B Suopr, 
G. anp J. WEIR, Liwrrap, Carucart. 


Contract Note. . Saar 


Presuming he be allowed 20 hours in which to do 
the work, and he takes 15 hours to do it, he then 
receives a premium wage of 24 hours at his usual 
rate of wages, this being 50 per cent. of the time 
he has saved in doing the work. The concrete 
example may be taken as follows : 








Part. Operation. 


3 
é 


Time Taken. 


Time Saved. 


Man’s Rate 


hrs. 
10-Ia. cast: 40 
iron pump 
end 


Boring and 
facing 
complete | 

| 


Pe 














eens | , : 
Material. Owts. | Qrs. | Lbs. | Rate. le 8. \d. 


Date. 





Total Cost of Material | 


TIME. 








7 a | | 

| 
Man’s 

£ 8. id. Date. No. Hours. 


j ' 
Man’s Hours. 


Date. No. 


Total Time Cost 








Date of completion above certified....... C) 


wo’ 
Abstract. Material .. : 
Time - 
Net cost .. by 
Direct charges .. 





To Chief Cost Clerk, 


Allozate this to— Loose plant and tools 


Shop charges 
New fixed plant 
Repairs fixed plant 


The Premium System, d&c.—Adjoining the tool- 
room, which we have just described, is the main 
— office, and it may be as well to introduce 

ere some description of this interesting item in the 
administration of the works. Before the conclu- 
sion of the famous engineers’ strike in 1898, 
Messrs. Weir decided that some system of paying 
their men in proportion to the work done was 
absolutely necessary. After the most careful con- 
sideration of all the existing systems of labour 
remuneration, including piece work, contract work, 
and differential rate systems, they decided to 
adopt a modification of the premium system. The 
reasons for the adoption of this system were—ease 
in application, simplicity, and value for costing and 
time-checking purposes, in addition to which it 
was a system which the men could easily understand. 
The adoption of this scheme necessarily involves 
a large amount of labour in the initial stage on 
the part of those engaged in carrying it through; 
but if great care, accuracy, and good judgment be 
gem at first in the allotment of time allowances, 
the success of the scheme is practically assured. 
As carried out at Cathcart, the scheme is broadly 
as follows: When a workman commences a cer- 
tain operation on a given number of pieces, he is 
supplied with a premium , an example of 
which is given below, bearing his name, his shop 
number, the number and designation of the parts 
to be worked on; the exact nature of the operation 
on these parts, and the time allowed for doing 
the work, 





On the face of this the saving to the employer is 
also 4s. 10d. plus the extra output on his machine, 
There are, however, a large number of other advan- 
tages incidental to the premium system, which 
cannot be expressed in concrete figures. The time 
allowances were approximately fixed at 10 per cent. 
more than the time the men would take when work- 


...|ing on daytime, and a time allowance once fixed is 


not altered, except in cases where new tools or new 
methods are applied to do the work,—and in many 
cases the workman himself has suggested an im- 
proved method or improved fixtures for his machine 
to enable the work to be done more quickly,—and 
in cases where the time allowance may be fixed to 
give an excessive premium to the man. In most 
of the latter cases the man himself reports that he 
has been given too much time and is quite willing 
to stand a fair reduction. 

Power Plant for Machine Shop.—The power for 
the shop is provided by five of Crossley’s standard 
type of gas engine of 14 nominal horse-power or 33 
brake horse-power, using gas from the Eeessestion 
mains, and running by belting the lines of shafting 
in the shop. The cross-section, Fig. 2, shows the 
system adopted for securing the maximum clearance 
of the cranes without interfering with the belt driv- 
ing of machine tools. The bays with crane and 
central shaft alternate. It may be mentioned that the 


) | shafting is carried on self-oiling brackets, the length 


being approximately 290 ft., and the diameter 3 in. 
The pulleys are, as far as possible, made of wood, it 
being found that with the northern light exposure 
no warping or twisting takes place. The main shaft 
runs at 200 revolutions per minute, and drives 
countershafts hung either from the roof principals or 
from the }}-beam top rails carrying roof. 

Electric Cranes, &c. (Figs. 2, 9, 10, and 15).—The 
system of overhead cranes is of interest, as here 
several makes of electric cranes have been adopted ; 
two of these cranes are shown in the engraving of the 
erecting-shop, Figs. 9, 10, and 15, and another on 
the central bay shown on Fig. 2. The crane in the 
foreground of Fig. 9 is of somewhat unique 
design. It is of the single-motor type, and 
was designed and made in the firm’s works for 
5-tons maximum capacity. The entire gearing, 
motor, and craneman are placed on the main crab, 
the man thus following the work all over. The 
different motions are driven with belts from the 
motor, and regulation is effected with fast and loose 
pulleys. By this means gradual lifting and lowering 
can be secured by allowing the belt to slip on the 
pulleys. The design has been very successful, and 
an entire absence of noise is secured by using only 
carefully-designed and cut gears. The main-speed 
reduction for the lifting duty is through a worm 
and pinion working in oil, and the power absorbed 
is no greater than with the ordinary three-motor 
crane. The motor for this crane is of the British 
Thomson-Houston manufacture. 

The 5-ton crane in the high erecting-shop was 
built by the Whiting Foundry Company, of 
Chicago, and is a good example of American crane 
practice. The bridge travel is 250 ft. per minute, 
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while the lifting speed is 25 ft. per minute at full 
load, and the cross travel about 80 ft. per minute. 
It is fitted with the usual three independent motors, 
controllers being of the Cutler Hammer type. A 
neat and useful design of electric crane is used at the 
lower ends of Bays 5,6, and 8. These cranes were 
designed and constructed by the Northern Engi- 
neering Company, of Detroit, and are of a capacity 
of 3tons each. They are fitted with two motors, 
one for lifting and lowering, and one for travelling 
up and down the bay, the cross travel being by 
hand. They are worked from the floor by cords 
fixed to the controller levers, and have proved 
themselves invaluable for putting work on the 
boring mills, &c. 

The 10-ton electric overhead crane, seen in 
Fig. 15, was made by Messrs. Russell, of Mother- 
well, and is of the three-motor type, controlled 
from a cage placed at one end‘ of*the girders. 
It is designed to lift a maximum load of 10 tons 
at a speed of 8 ft. per minute, the speed increasing 
with lighter loads to about 16 ft. per minute. The 
girders are of the box type, and are provided with 
a supplementary horizontal braced girder to take 
the stresses due to inertia in travelling. The 
crab is built up of steel channel bars and plates 
properly stiffened. The gearing is entirely spur, 
and is machine-cut throughout, and: the shafts run 
in bearings bushed with gun-metal.. A special 
feature is the method of lubrication of thé axles, 
both on the crab and on the main girders. The 
bottom half of the axle bearings forms an oil-well, 
in which’ a roller of cork floats, thus keeping the 
journal always covered with a film of oil. This oil- 
well can be readily removed for cleaning out when 
required. The pinions on each motor spindle are 
of raw hide, all other pinions are machine-cut from 
well-hammered steel blanks, The hook is carried 
on a ball thrust bearing. 

The motors and controllers are by the British 
Schuckert Electric Company, Limited, the motors 
being of their totally-inclosed type, series wound, 
for continuous current at 120 volts. The hoisting 
motor is rated at 8 brake horse-power at 530 revo- 
lutions per minute, and is controlled by a controller 
specially designed for crane work. This controller 
is arranged so that when lowering the load, the 
motor is short-circuited through a resistance, and 
the load driving the motor as a generator, a brake 
action is provided by means of which the load is 
under perfect control and can be lowered at any 
speed desired. By this means the use of friction 
devices for lowering is done away with, with the 
result that the efficiency of the crane is increased. 
A band-brake, released by an electromagnet, comes 
into action when the current is cut off, stopping 
the load instantly. The control is so perfect that 
the load may be started and stopped again in about 
4 in., a point of considerable importance in a crane 
used for the erection of delicate machinery. The 
speed of travelling along the shop ranges from 
240 ft. per minute with the full load of 10 tons, to 
about 300 ft. per minute when light. The motor 
for this motion-is-of -the-same-power as~that for 
hoisting, while the cross traverse motion is driven 
by a motor of 3 horse-power at 600 revolutions per 
minute. The speed of cross traverse is 100 ft. per 
minute. The controllers for the travelling motion 
are both provided with a brake position in which 
the motor is short-circuited through a resistance, so 
that the crane can be very rapidly brought to rest. 
Ina trial made of the longitudinal travelling motion, 
the crane was brought up froma speed of about 
280 ft. per minute in a distance of not more than 
5 ft. by means of this electrical brake action ; 
whereas when allowed to come to rest without 
braking it ran about 40 ft. 

Boring and Facing Pump Cylinders, d:c.—Coming 
now to a description of the machine tools in use in 
the works, it may be more interesting, in view of 
the arrangement of the departments, to describe 
the tools used in the actual manufacture of the 
feed pumps, which, after all, are the main product of 
the company ; and we begin with the preparation 
of the heavy castings which form the pump cy- 
linders, these being either of iron or gunmetal, 
according to the specification.” For boring and 
facing these, fourteen machines are in use, all of 
approximately the same design, and manufactured 
to Messrs. Weir’s specification. Fig. 5 illustrates 
the department where the cylinders are bored, and 
Fig. 6 shows the pump-boring machines. 


machine is double, and consists of a broad 
strong bed carrying two standards which move 
plong the bed. A 


rising and falling slide on each 


ach | three. tool-holders. 





standard carries the spindle, which is extremely 
rigid and powerfully geared. This spindle has no 
end movement, and carries a facing slide on the 
front end, to which the boring bars and facing 
cutters are securely bolted. The slides in front of 
the machine carrying the work have dividing tables 
for dividing into four. In machining pumps and 
cylinders of the standard type they are bolted down 
to the table and bored out, faced at both ends, 
column holes bored, valve seats machined out, and 
branches faced complete at one setting. 

Cylinder Ends, &c.—It may be added that the 

column holes in the pump and cylinder ends are 
machined to a very fine gauge, the limit being about 
one twenty-five thousandth of an inch, the columns 
being similarly true. In this same department 
there is a 60-in. swing surfacing lathe. It has been 
supple’ by Messrs. John Lang and Sons, and 
is fitted with a very large turret head for facing 
cylinder covers of cast steel and large feed- 
heater doors.’ The° lathe has back and front 
slide rests, but on the front rest a hexagon 
turret is fitted in place of the ordinary slide. 
The* object of this arrangement is to have a 
greater number of tools cutting at one time, and 
also when doing repetition work to save time 
changing tools. Special tool-holders, fitted in the 
tool-room, are bolted to the faces of the hexagon 
turret to suit the different kinds of work done on 
the lathe. In very many cases it has been found 
possible to have four tools cutting at one time with 
a er reduction in the labour cost of the 
work. 
After the pump ends are machined and marked off 
on the surfacing-table, they pass through boring, tap- 
ping, and studding machines, which are of Messrs. 
Harvey’s standard make. The machines consist of 
a bed carrying a standard which moves along the 
bed. A slide moving up and down this standard 
carries the spindle, which has a rack feed and 
reversing motion by means of three bevels. The 
work is bolted to a table on the front of the machine. 
All the movements of the machine are within easy 
reach of the man, who can thus quickly bring the 
drill to the correct position. He drills the hole, 
taps it with the taper and plug taps, inserts the stud 
and trims it to the corréct length in an extremely 
short time. The time taken for a }-in. stud, in- 
cluding hole-drilling, tapping, stud-inserting and 
trimming, is about 65 seconds. Opposite these 
there are special lathes fitted for boring and carry- 
ing out the pump liners, the noteworthy feature 
being the mandrils for securing uniformity in the 
thickness of the liner. 

Piston and Pump Rod Department. — We come 
now to the piston and pump rod department. 
For turning the rods, which are of steel or cold 
rolled manganese bronze, machines by different 
makers are ‘in use, including lathes by Messrs. 
Lang, the Davis and Egan Company, and Reinecker, 
of Cnecinite. The two machines by the last-named 
makers are, perhaps, specially interesting, as they 
are arranged to run at a very high speed with fine 
feeds,- so’ as-to secure a high finish ; and here it 
may be remarked that Messrs. Weir have a special 
process for hardening their tool steel, and they 
inform us that they cut the British Admiralty 
Siemens-Martin mild steel at 120 ft. per minute 
with a feed of 8 per inch. In this department 
there are fitted a number of benches for the finish- 
ing of steam pistons and water buckets. The pro- 
cedure in this department is to scrape the rings 
to fit truly upon a surface plate rather than to 
grind them, the belief being that, although slightly 
more costly, this old-fashioned method gives a truer 
surface. 

Valve Gear Department.—In the valve gear de- 
partment there are a number of interesting lathes 
and milling tools, the former, as a rule, being 
fitted with a copying device for reproducing the 
well-known ball rods of the Weir pump; but 
quite lately a very clever tool has been con- 
structed for the firm by Messrs. Ludw. Loewe 
and Oo., of Berlin. This special lathe is 
illustrated by Fig. 11, on page 798. The ‘‘ ball 
rod” consists of a bar about 1} in. in diameter, 
having three balls near one end about 1? in. 
in diameter, the distance between the centres of 
balls being about 4} in. The lathe turns the three 
balls at one time. It is about 8 in. centres, and a 
special cross-slide is fitted to the saddle carrying 
This slide is moved so as to 
trace out the exact shape of the balls by means of 
a cam at the back of the saddle, driven by a back 
shaft. The tools can be set for various centres of 








balls, and a different cam is used for each size o 
ball. The lathe is provided with a pump, which 
gives a heavy flood of soapy water on each of 
the three tools. The milling machines used in 
this department are of Alfred Herbert and Brown 
and Sharpe’s usual types. 

Valve Department.—The slide-valve department 
is one of the most important, on account of the very 
accurate nature of the workmanship demanded. 
As is now generally known, the Weir steam valve 
is composed of two parts—the main valve, which is 
of the solid type, and the auxiliary, which is of the 
ordinary D shape. The main valve has two faces, 
a circular and a flat ; the auxiliary valve works on 
the flat face, distributing its steam for driving the 
main valve, while the circular face es steam to 
the main pump cylinder. The chest in which these 
valves work are bored out on special boring and 
facing machines, resembling generally the tool for 
boring the main pump already described, but of 
smaller dimensions. The facing lathes for the 
covers are furnished with turret heads to carry 
special tools ; and this machine is illustrated by 
Fig. 12 on page 798. It finishes iron and brass 
castings, such as cylinder covers, glands, stop- 
valve covers, pump covers, and work of a similar 
nature. The fast head is provided with friction 
back gear and has a large hollow spindle. All 
the feeds are manipulated by handles without 
changing gears. The hexagon turret is excep- 
tionally rigid and is provided with holes for drills 
and reamers as well as means for. bolting on 
special tool-holders. Stops are provided for the 
various movements. In the illustration a pump 
cover is being machined and the operations are as 
follows: 1. The two faces on the top of the cover 
are roughed at one time, using special tool-holder 
with two tools, 2. The same two faces are finished 
at one time, using similar tool-holder with two 
tools. 3. The centre hole is rough bored by a bar 
steadied in a hollow spindle and carrying two tools 
for the two diameters. 4. The centre hole is 
finished by a similar bar. 5. Cover is reversed and 
gripped true by a jig shown in the illustration resting 
against the tool stand. 6. The flange and check 
joint on bottom side are rough faced at the same 
time with two tools carried in special tool-holder. 
7. The flange and check joint are finished at the 
same time, using the same tool-holder. 

The main slide valves are turned on special 
heavy lathes by Messrs. Lang, fitted with a new 
patent bed designed to insure greater accuracy in 
alignment. The back headstock is guided on vees, 
while the saddle carrying the cutting tools runs on 
a long narrow flange on the front bed of the lathe, 
there being no guide on the back bed ; but a flange 
is provided to keep the saddle from rising. After 
being turned, the valves are slotted out by one of 
Smith and Coventry’s slot-drilling machines ; but a 
new profiling or copying machine, by Messrs. 
Loewe, of Berlin, has just been installed, and is 
illustrated on page 799, Fig. 14. 

On this machine there are two spindles at a fixed 
distance from each other, one of which carries a 
milling cutter, and the other a blank similar in 
diameter to the cutter. By causing the blank to 
move round an irregular surface, it is plain that the 
— carrying the cutter will trace out a similar 
shape. In the machine there are two rash of 
spindles, either of which can be quickly brought 
into position. One pair is used for roughing, and 
the other for finishing. The slides carrying the 
spindles are mounted on a cross slide, and the table 
carrying the work and former has a movement at 
right angles to the cross-slide, thus giving the 
motion in two planes arene > | to move round any 
irregular surface. By a useful arrangement on the 
machine, the steel formers are very easily made. 
The milling cutter and blank are. reversed, and by 
causing the dead spindle to revolve, the blank is 
moved round the finished article while the cutter 
traces out the former. 

An interesting pair of milling machines are 
installed in this department and are both worked 
by one man. One tool milling out the auxiliary 
valve se and the other the valve itself. On 
page 799 (Figs. 16 to 19) we give a series of illus- 
trations of the successive operations, which no doubt 
will be of interest to machinists ; but these call for 
no detailed deséription. 

The fitting-benches in this department merit 
passing notice. These are shown on Fig. 2. The 
standards are of cast iron, and the tops are of 2-in. 
pine, with a cross cleading of 1 in. hard American 
maple, which gives not only 4 durable sybstance, 
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but can more easily be re-covered than where the 
top is of wood and of one thickness. 

In this department all flat faces-on the valves are 
scraped up to surface plates. In the case of the 
smaller valves the work is done on fixed surface 
plates, while for the largest valves, portable surface 
plates are furnished for applying to the face of the 
casting. 

Water Valve Manufacture.—In the brass — 
ment, which is enclosed by a wooden partition, all the 
brass mountings and water valves for the pumps, 
&c., are machined and finished; and here may 
be seen one of the most interesting processes of 
manufacture of a single part—the manufacture of 
the Weir water valve ; but the operations are here 
too detailed to be dealt with in this article. 

Bar-Straightening and Screw Department (Fig. 7). 
—This department handles the manufacture of 
studs and small screw parts, of steel or iron, and, 
in addition, cuts off to length all the parts worked 
in centre lathes. The most prominent machine is 
that shown in the foreground of Fig. 7, this being 




















VaLve Skat AND GUARD. 


a bar-straightening machine, by the Medart Pulley 
Company, of America. This machine straightens 
and removes the rough scale from the ordi 
merchant bars up to 14 in. in diameter, and throug 
the use of this machine a very much increased 
output has been obtained in all the machines having 
wire feed fitted. For the manufacture of studs, 
two hand-worked cutting-off machines, by Messrs. 
Lang, have been installed, and also one large auto- 
matic machine, by Messrs. Loewe, of Berlin. The 
studs are screwed in machines constructed by the 
Acme Machine Company. The production of studs 
in this department averages about 1400 per day. 
For screwed work, involving more operations than 
can be done on these machines, a number of 
machines by the Jones and Lamson Company and 
Messrs. Alfred Herbert have been provided. 

Brass Mountings (Figs. 20 to 32).—For brass 
mountings, which are made in large quantities, 
there has been recently installed a plant designed 
and manufactured by Messrs. Loewe, of Berlin, 
comprising turret machines, special milling ma- 
chines, and vertical drills, and, as exemplifying the 
work done, we give a series of illustrations on 
page 799 (Figs. 20 to 32) showing the manufacture 
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of a representative brass part, which , 


has to be treated in the turret lathe, in 
the milling machine, and in the vertical 
drill, the utmost economy in labour 
being obtained by the use of special jigs 
and fixtures. For work which is not 
produced in large quantities, ordinary 
brass-finishing lathes are installed. In 
the same department there is an interest- 
ing automatic pin and stud machine, by 

we, for making the group valve pins 
and distance-pieces. 

Valve-Seat Department.—The group 
valve seat and guard is another interest- 
ing part of the Weir pump, and of it we 
give engravings on page 798 (Figs. 33 to 

). Three special lathes are used on 
this work. The seat is first chucked in 
the lathe, and turned across the face ; 
the head of the machine is then locked, 
and a special rotary back head brought 
into gear to bore and face; the main 


Th Bid dot eS. VI 
, ; ag i 


Fug. 20. 


a 


han ROUGH TURNING, POWER FEED 











1 
Seng wreee 





ils 




















a 





OPERATION NOT. 
N° 5. FINISH TURNING & FACING, 


POWER ANDO HAND FEED. 


4 











gee 














\ 


rex 








Fig. 21 


N°2 CENTREING; HAND FEED 


eS I 


LIMITED, GLASGOW. 





\\ ~ AX\\\ NEN Ld | 
A Wh ; 
ARM ” 1 


SSA WH 


\ we 


I 


~ a 
a 
¥ 








Fig. 15. 














eel , S. “oe - — 
Sream-Testinc DzPARTMENT. 


N°4 FINISH FACING, N°3 ORILLING, 
HAND FEED 


N°Goq FACING, 
HAND OR POWER FEED 
N° 6. RECESSING? 
HAND FEED N°7. TAPPING; HANO FEED 


















Fig. 22. 


POWER FEEOQ. 








Fug.26 21. ROUGH TURNING POWER FEED. Fig. 27 


FINISH TURNING, 
POWER FEED 
















N° 1. MILLING 
ON N°134 MOD.1. 


OPERATION NO It 
Fig.30 
NOTA MILLING 
ON N° I1Z4 MODI 








Macuininc Dovusrte Jornt 













Em 

M 

=. 
828 


HAND FEE 


cout OPERATION NO I 
coos | 
OPERATION NO IV | 
Fig.d2 
Fig.31. Former 
N° 2. ORILLINGE REAMING bo 




























N°24 DRILLING 
AND REAMING 





Li 








FOR WaTER VALVES, 





800 


ENGINEERING. 


[JUNE 21, 1901. 








head of the ring having an index ring which divides 
the whole with almost mathematical accuracy. 

Polishing Department.—In the polishing depart- 
ment there are the usual emery grinders and polish- 
ing machines of the belt and rotary type. 

LErecting-Shop.—The various units are passed 
each night from the several departments to the 
stores; and to facilitate this system of dis- 
tribution a passage is formed right across the 
machine shop, intersecting each bay at the centre 
of its length, and thus communicating direct with 
the delivery desk of the stores, and into the 
fitting-shop. As to the fitting-shop, the two items, 
in addition to the sections already described, which 
are most worthy of attention are the water-testin 
and steam-testing plants. The former is illustra 
on Fig. 10, on our two-page engraving, and the 
latter in Fig. 15, page 799. 

The Water Test (Fig. 10) is carried out on part 
of the floor fitted with drainage conduits to prevent 
water collecting. The pressure on the main sur- 
rounding this department is maintained at 50 lb. 
per square inch by a small differential pump, shown 
on Fig. 10, mounted on the wall of the shop. 
Non-return valves are fitted on the main, and the 
castings sent to be tested are coupled to these 
mains with hydraulic connections, so that the 
casting is primarily subjected to a 50 lb. pressure ; 
but by the application of a hand hydraulic pump 
to the main, and the automatic stopping of the 
main by non-return valves, the pressure on the 
casting is raised to any extent up to 1000 lb. 
In this way a casting placed on any part of the 
floor may be tested without a great length of high- 
pressure piping. In this department also there is 
fitted a hydraulic pump and ram for drawing in the 
bronze liner into the cast-iron pump valves ; the 
drawing, instead of forcing, is necessitated by the 
form of the pump end. 

The Steaming Platform (Fig. 15) has been 
arranged at the eastern end of the high bay, every 
Weir i before despatch being steam-tested at 
its full duty. All pumps are tested here except 
those which are to be specially tested for economy ; 
in this case they are taken to the testing-house 
near the power station. Fig. 15 shows the 
arrangement of tanks and pipes fitted. There are 
four mains, the first having steam at from 160 lb. 
to 350 lb. pressure, as required, a telephone being 
fitted to the boiler-room to advise the firemen what 
pressure is required, the testing steam being taken 
direct from the boiler, all other units using steam 
through reducing valves. The second main is pro- 
vided to take away the exhaust. Main No. 3 is 
used as the suction pipe from the tanks, and main 
No. 4 as the discharge back to the tanks. To repro- 
duce boiler-feeding conditions and pressures, spring- 
loaded adjustable valves are used. The water connec- 
tions are made with ordinary canvas hose, and the 
steam connections are steel pipes with universal 
joints. The testing floor is concrete, with double 

beams in it, 5 ft. apart, to act as T slots and also 
as drains for carrying away water escaping. The 
pumps are fitted up complete at the erecting part of 
the shop, and are then lifted complete by the crane 
to the steaming platform, as shown in Fig. 15, which 
shows a pair of large pumps in mid-air. 

In conclusion, Messrs. Weir may, we think, be 
congratulated on the spirit of enterprise which 
has continued to characterise the work of the firm 
since they first commenced operations at Cathcart, 
under the management of Mr. James Weir. He 
has now as coadjutors Mr. J. Richmond, as chief 
of the administrative department, and Mr. William 
Weir, head of the constructive department, and 
both are embued with the same activity and 
energy. 





Ontario AND Rarny River Ratnway.—The Canadian 
Government engineer has juat returned to Toronto from 
8 trip over the Ontario and Rainy River Railway. He 
reports rails laid 140 miles from Port Arthur, and con- 
struction trains running the whole distance. The line is 
ecg to be completed to the mouth of the Rainy River 
before the summer closes. Several iron properties are 
being developed along the route of the new line. 


Nova Scotran Iron One.—The Nova Scotia Steel 
Company is preparing to make extensive shipments from 
its Belle Island ore deposits. Mr. N. J. Coyle, of Coyle 
Brothers, railway contractors, Hazleton, Pennsylvania, 
left North Sydney recently to investigate the cost of 
raising large quantities of iron ore from the Wabana 
mines on Belle Island. He stated that it is probable that 
as much as 6000 tons per day, will be raised there during 
the next six months. Whether this is for foreign ports 
or for Canada is not stated. 





BABCOCK AND WILCOX BOILERS AT THE 
GLASGOW EXHIBITION. 


WE illustrate on page 794 the Babcock and Wilcox 
boilers, which form part of the steam-generating plant 
of the Glasgow Exhibition, both land and marine 
types being in use. The marine boiler is illustrated 
by Figs. 1 and 2, and the land boiler by Figs. 3, 4, 
and 5. We have already dealt generally with the 
design of this boiler now being largely adopted, our 
most recent article being on page 232 ante, when steam 
generators for a merchant vessel were under con- 
sideration; but the juxtaposition of the two types 
on page 794 will naturally suggest a comparison as to 
the differences between the land and marine practice. 

In the first place, it should be borne in mind that 
the marine boiler illustrated has smaller surfaces than 
the land boiler, but is rated as equal in power. The 
heating surface in the latter is 5137 square feet, and in 
the former 2810 square feet, while the grate area is 
75 square feet in the one case and 64} square feet in 
the other. The ratio of heating surface to grate 
area is thus 43.6 to 1 inthe marine and 684 to 1 in 
theland boiler. Both boilers have been designed for 1000 
indicated horse-power, with triple-expansion surface- 
condensing engines of the ordinary marine type, and 
the heating surface per indicated horse-power is 2.8 in 
the marine against 5.1 in the land; while the power 
per square foot of grate is 13.3 indicated horse-power 
in the land boiler and 15.4 indicated horse-power in 
the marine type. The land boiler tubes are 18 ft. 
long and 4 in. in diameter, whereas in marine prac- 
tice the length is usually kept within 10 ft. In 
the present case they are 9 ft. 8 in. long, the diameter 
being 4 in. 

It will be noticed also that in the marine type the 
steam drum is fitted across the front of the boiler, 
with horizontal return tubes from the uptake headers 
at the back of the boiler. This arrangement admits of 
the steam entering the drum at or above the water 
level, In the land boiler the steam drum stretches 
from the front to the back with the steam inlet water 
drowned. With the steam drum placed athwart the 
ship there is less likelihood of the rolling or pitching 
of the ship so affecting the water level as to momen- 
tarily stop the supply in any one or more of the 
downtake headers, and the fitting of internal wash- 
plates makes such a contingency practically im- 

ossible. It will be noticed, further, that in the land 

oiler the tubes are inclined downwards towards the 
back, whereas in the marine boiler they are inclined 
upwards. In the case of the marine boiler the tubes 
are so inclined in order that the steam and water drum 
with its mountings may be at the front or stoking 
end, and incidentally it may be said that this arrange- 
ment gives a furnace chamber with very much larger 
space for the admixture of air with the gases than 
would be the case were the positions reversed ; and 
therefore aids more efficient combustion. The system of 
bafiling differs largely, owing to the inclination of the 
tube, vertical baffles being used in the marine type, 
but these are shown on the section. 

The land boiler, it will be seen, is fitted with 
mechanical stokers, a practice which is now very 
extensively adopted in central stations, and it may 
also be said that the Babcock and Wilcox Company 
have fitted several to their marine type of boiler in 
ships running on the great Canadian lakes. The 
mechanical stoker, shown in Fig. 3, is of the chain 
grate type, with an endless chain of short cast-iron 
grate bars, operated by a drum worked by worm and 
wormwheel. The speed of travel is regulated by a 
ratchet and pawl attachment on the driving worm. 
For facility in repairs, the frame is provided with 
wheels which run on rails at the sides of the ashpit, 
so that the whole stoker can be withdrawn. 

Superheaters are also in use at the Exhibition, of 
the company’s type, of which 1600 are now at work. 
It consists, as shown in Figs. 3 and 4, of a series of 
tubes bent into a U-shape, for convenience in expan- 
sion and contraction, and connected at the ends with 
manifolds, one of which receives the steam from the 
boiler, while the other collects the superheated steam 
and delivers it to the valve on the steam lead to the 
engines. The superheater tubes are located, as shown, 
in the path of a during their circulation 
through the tubes, are thus midway between the 
furnace and the uptake, so that the temperature is 
neither too high nor too low. The flooding arrange- 
ment consists in a connection with the water space 
through a threeway cock, while steam formed in the 
superheater tubes is returned into the boiler drum 
through the collecting pipe. 

The marine boiler exhibited is similar in type to 
those being fitted on several of the British warships 
—the first of which, a sloop named the Espiegle, 
engined by the Wallsend Company, is likely to go on 
trial shortly, and the second, H.M.S. Challenger, of 
12,500 indicated horse-power, is now being built at 
Chatham, and is also being engined by the Wallsend 
Slipway and Engineering Company. The first ship 
fitted with Babcock and Wilcox boilers was H.M.S. 
Sheldrake, with which very satisfactory results have 





been obtained now on trials that have extended over 
two or three years; and the Boiler Committee are 
carrying out further elaborate trials with this veesel. 

Tne Admiralty have, on the recommendation of the 
committee, ordered the cruiser Hermes to be fitted 
with Babcock and Wilcox boilers, as well as the battle- 
ship Queen. 





MOTOR-DRIVEN MOWING MACHINE, 

On page 806 we illustrate in some detail a motor. 
driven mowing machine, of which the design is due to 
Messrs. George H. Ellis and John F. Steward, of 
Chicago, and which is built by the Deering Harvester 
Company, of the same city. As shown in Figs. 1 and 2, 
the machine is mounted on three wheels—two drivers 
and a steering wheel. 

The position of the engine is clearly shown on the 
engravings. It will be seen that it has two cylinders 
driving cranks at an angle of 180 deg. with each other. 
A section through the cylinders is shown in Fig. 3, 
from which it will be seen that they are water- 
jacketed, the water tank being placed as indicated by 
the dotted lines in Figs. 1 and 2, when it is lettered 
“A.” The bedplate of the engine is a gas pipe of large 
diameter, marked Bin the figures. It is closed atthe ends 
by suitable castings. The one at the front serves also to 
support the steering wheel, whilst that at the rear con- 
nects up with the framing between the driving wheels, 
As shown on Fig. 3, the pipe forming the engine frame 
is divided up internally into three compartments. The 
central one of these forms a reservoir for the supply 
of gasoline, whilst the end compartments are utilised 
to muffle the exhaust which is passed through them, 
and finally escapes to the outer air through the per- 
forated pipes shown below. The flow of heat from 
these exhaust boxes into the gasoline compartment is 
checked by covering the diaphragms with a thick layer 
of asbestos or other insulating material. The gasoline, on 
its way to the engine, flows through the needle valve 
marked C in Fig. 3, which opens into the suction pipe 
asshown. This suction pipe, it will be seen, has two 
branches, one toeach cylinder. The suction valves ope- 
rate automatically, but the exhaust valves are opened by 
a rod D (Fig. 3) which is caused to oscillate a crank on 
a valve shaft geared down in the usual way. On one 
side of the engine is the flywheel, whilst on the other 
(see Fig. 1) is a bevel gear reversing motion of the 
usual type. Asection through this gear is shown in 
Fig. 4, in which E denotes the crankshaft, and F the 
shaft by which the motion is conveyed to the cutter 
and driving gears. The bevel wheels G and H run 
loose on the shaft F, but can be engaged by the fric- 
tion cones shown, which, it will be seen, are secured by 
cotters to the shaft F, These cotters have a consider- 
able range of motion up and down the shaft, so that by 
shifting the sleeve I either of the friction cones can 
be thrown into engagement at will; whilst by a 
smaller motion of the sleeve both are placed out of 
gear, and the shaft F comes to rest. In Fig. 5 the end 
of this shaft is shown to a larger scale; it is, it will 
be seen, hcllow, and thus admits the rod J shown in 
Fig. 4. In this rod the two cotters pass with no play, 
so that the two friction cones are thus rigidly con- 
nected together. The cotter holes in the shaft F, 
however, are much longer than the width of the 
cotters, thus permitting to the sleeve H and the 
connected cones a longitudinal motion. A link con- 
nects this sleeve H with the bracket supporting 
the steering-wheel as shown in Fig. 6. This bracket, 
and with the spindle carrying the handwheel, can 
rock round the pin L into the position shown by the 
dotted lines, Fig. 6. Such a motion draws down the 
sleeve H by means of the connecting link and thereby 
reverses the motion of the machine. This rocking 
movement of the steering-wheel spindle has no effect 
on the steering, which is provided for by the bevel 
gearing connected by along link with the steering- 
wheel as shown in Fig. 1. 

The shaft F, asshown ia Fig. 1, drives by bevel 
gears at its lower end the horizontal shaft M, Fig. 7. 
A crankpin N is mounted on the face of the bevel 
wheel on this shaft, and drives the cutter by means 
of a connecting-rod O, shown in Fig. 2. At the other 
end of the shaft M isa bevel pinion gearing with a bevel 
wheel mounted on a sliding-shaft P. By sliding this 
shaft longitudinally it can Oe thrown out of gear with 
M, and as it drives by a pinion the main spurwhee 
of the compensating gear Q, it is ible to stop the on- 
ward progress of the machine whilst the cutter is still 
running, 





American Rat Exports.—The exports of steel 


rails 
from the United States last year amounted to 341,656 


tons. Of this total, Canada took 117,600 tons ; Russia in 
Asia, 72,550 tons ; Japan, 40,519 tons; Mexico, 26,300 tons; 
Australasia, 18,473 tons; British Africa, 12,598 tons; 
Hawaii, 9343 tons; Cuba, 8211 tons; the United King- 
dom, 6739 tons ; Sweden and Norway, 3911 tons ; Nether- 
lands, 3216 tons; Brazil, 3171 tons ; Portugal, 2600 tons; 
China and Hong Kong, 2130 tons; Argentina, 2210 se ; 
British India, 1500 tons; Belgium, 1434 tons; Italy, 
1280 tons; Portuguese Africa, 1199 tons; and France, 
1051 tons, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 12, 

Tue most significant movement in the American 
steel industry is the extraordinary increase in inde- 
pendent productive capacity, through the organisation 
of companies by former officers of some of the con- 
stituent properties of the United States Steel Corpo- 
ration. Not all the new concerns are competitors of 
the great combination. The increased capitalisation is 
scattered over 53 companies, old and new, and amounts 
to 137,520,000 dols., an enormous expansion. Nor is 
this the end. Large additions are being made to some 
of the greatest independent plants, which run into 
additional millions. It would not be a serious 
exaggeration to assert that the new capitalisation will 
reach 200,000,000 dols. by the close of the year. Nor 
is the United States Steel Corporation idle. It is 
seeking control of several properties, among them the 
Bethlehem and the Pennsylvania. The Cambria Steel 
Company is being reorganised by a syndicate through 
a corporation to be called the Conemaugh Corporation, 
which corporation is merely a device for effecting 
certain changes within the camp. 

Rumour has it to day that the Bethlehem Steel Com- 
pany was bought by Charles M. Schwab, for the United 
States Shipbuilding Company, which is to have a 
capitalisation of 65,000,000 dols , but it appears the 
final steps in this ship scheme have been postponed. 
Mr. Schwab bid 1.50 dols. more per share than the 
Vickers, Sons, and Maxim people. The trade situa- 
tion is sound, but new business is slow, mainly because 
mills and furnaces are largely oversold, and buyers 
wish to profit by the incoming capacity, some of 
which will be furnishing material by September. On 
the other hand, requirements are increasing, and it is 
by no means as yet clear that the increased output 
will be in excess of market demands. Urgent buyers 
of steel rails are paying 30 dols. per ton. New enter- 
prises are coming to light, and it would appear that 
current quotations will continue throughout the year. 
Bridge-building requirements are particularly urgent. 
Locomotive building is still taxing capacity. The good 
crop conditions are exerting a favourable influence on 
all industries. Railroads are buying and ordering as 
fast as acceptances can be eecured. 





AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—Having noticed in your valuable paper several 
comments on British engineering trade as compared to 
American ditto, I leave to say that I do not think 
any of your correspondents have endeavoured to point out 
a remedy for what is acknowledged as being a great 
factor in our inability to cope with American competition; 
and with a view to remedy the deficiency I beg leave to 
state the methods I employ myself. : 

First of all, when I commenced I carefully considered 
what article it would pay me to make a speciality of 
(for, I believe a man who does nob specialise is like a 
“ Jack-of-all-trades,” ¢.¢., a master of none ; for how can a 
“general” man have had the experience necessary to 
excel in all branches). Having decided on this point, my 
next proceeding was to get out an experimental design, 
and in order to obtain the results of practical experience, 
which it would be impossible for one man to have, as 
soon as I sent the castings of the experimental machine 
into the works, I offered a monthly prize of 20 dols. to 
the workman who suggested the best improvement during 
that time, and a further 5 dols. for any other practical im- 

rovement. ;This not only engendered a feeling of goodwill 
tween master and workman, butenabled me to turn out 
a machine which would compete with any others, provid- 
ing the price was “‘right.” After consideration, I resolved 
to effect the first economy in the machine-shop; now the 
old-fashioned way of one man one machine I ignored, for 
why should I spend extra money in having labour-saving 
tools if the only benefit was to enable the workman to 
watch his machine and waste valuable time? I say I 
may as well have old-fashioned tools; they would kee 
the man employed, for all the benefit the modern too 
would be to me ; instead of this I gave to each man two 
machines, and I found a good man could easily keep 
them going without exerting himself—especially on lathes 
and planers. Besides this, I have all repetition work 
done by automotors wherever possible. By this method 
the machine-shop alone will add from 10 to 30 per cent, 
extra profit. I next turned to the fitting-shop, and started 
my fitters as follows: I first of all divided up my machine 
into a number of each complete in itself, and then 
worked 7. men in gangs, the first) man doing a certain 
amount of work toa part and then passing it on to the 
next, and so on till the last man of the bench completed 
it; this being repeated on a prearranged plan, so that 
the two fitters kept to fix the machine in its entirety had 
only to fitjthe parts as they were finished together, and the 
thing wascomplete. Compare this to the present method: 
Two or three men are set to build a machine ; they have no 
plan; they start on whatever part takes their fancy, doa bit 
to it, get tired of it, doa bit to another part, and so on. 
Now suppose one of the men leave, how is the next man to 
know what has been done or what to start on, and how 
can the employer promise delivery of the machine with 
any certainty? Not only saving labour, and therefore 
Prime cost, my system allows me to change my men 
whenever I like, and yet know meng f the amount of 
work done to my machines ; besides this I have a list of the 
estimated prime cost of each machine; fitting separated 


from machining, and I give a bonus of 10 per cent. 
on all profit shown between the actual cost and the 
list,” and by this I have every man trying his best 
to reduce the cost_on purpose to get a substan- 
tial bonus; and therefore benefiting me as well as 
themselves. By the methods above I can effect 
an economy of nearly 50 per cent. over the present 
methods; in fact, I sum up English engineers as 
follows: They are, as a whole, afraid to specialise till 
they see someone else make a success of an article; they 
have no speculation in them ; and if they do, they are not 
content with a dollar back for the one they speculate— 
they want five, and then they keep their finger on the 
one till the five are in their purse; and then they have 
the ‘‘cheek ” to cry out, ‘‘ America is beating us !” *‘Help 
us!” “Establish tariff, &c.!” British manufacturers, turn 
from your old-fashioned ways (good enough for your 
fathers, but not for you). Keep ahead—be the first to 
see a good thing, and not the last ; see it when the money 
is in it, not when it is plucked bare; and remember 
bonuses are only “‘sprats” to catch a ‘‘ mackerel.” 
Cuas. BADDELEY, 
Consulting Engineer. 
Vauxhall, Birmingham, England, June, 1901. 








LIVERPOOL HEAVY MOTOR TRIALS. 
To THe Eprror or ENGINEERING. 
Srr,—There is an obvious mistake in the report of the 
fuel consumption of the smaller ———— wagon on 
the first day, viz., Tuesday, June 4. The report of the 
judges cannot, of course, be issued for some little time, 
ut I may say that the cause of the mistake in question 
has already been traced, and such a mistake, of course, 
would never be likely to appear in the official publication. 
The judges must not be held responsible for the correct- 
ness of the figures which have been already published un- 
officially. 
Yours, &c., 
H. 8. Herz Spaw, 
University College, Liverpool, June 18, 1901. 








‘*THE POSITION OF NAVAL ENGINEERS.” 
To THE EpiToR oF ENGINEERING. 

Sir,—I noticed in a number of ENGINEERING a few 

weeks ago an advertisement for ‘‘ Assistant engineers for 

temporary service in His Majesty’s Navy,” and as this is 


advertisement has ga I shall be pleased if you will 
allow me the space for a few remarks On the necessity for 
their occurring so frequently. ‘ 

_ There was a correspondence under the above heading 
in your columns some months ago, and while it was goin 
on I asked a naval friend what the position of a nav 
engineer was, and he replied, ‘‘Of course you know that 
Euclid defined ‘a point’ as ‘having position but no 


questioning elicited the fact that the naval engineer had 
a certain position, but it wasa rather unenviable one. As 
my naval friend expressed it, ‘‘ He isin the position of 
being in everybody’s watch, but in nobody’s mess.” 

So one can hardly wonder that the position being what 
it is, no one appears to want it. Allow me toexplain more 
fully. As most of your readers know, the principal 
supply of naval engineers is from the Engineer College 
at Keyham, Devonport; and that a certain number of 
engineer students are admitted to it each year by com- 


the naval service afloat as assistant engineers. I am in- 
formed that it is at present difficult to obtain students 
to join for training: the facts being somcthing like this: 
At the examination in 1898, the proportion of competing 
candidates to students required for entry was 6tol. In 
1899 the proportion fell to 5 to 1. In 1900 the number 
was still less, viz., 3 to 1, while this year the number 
has fallen to 14 to1, or, to quote the exact figures, 74 candi- 
dates competed for 45 vacancies. 

In connection with this, I may mention it is laid down in 
the regulations for entry of naval cadets to the Britannia, 
that not more than one-third of the number of candidates 
vera | presenting themselves for examination will be 
entered. Suppsing this rule was applied to the candi- 
dates for entry as engineer students this year, only 24 
could be taken, whereas 45 are required. 

In order to supplement the supply of engineers enter- 
ing the Navy from Keyham, it has been customary to 
hold annual examinations of candidates from private 
engineering coll for “direct entry” to the Naval 
Service, these candidates taking the same papers as the 
Keyham students. In 1899 twelve were taken, of whom 
six obtained lower marks than the last man from Key- 
ham. In 1900 only twelve competed, of whom six 
poet. T have not seen the numbers for this year, but I 

lieve very few have come forward ; hence the recent 
advertisement for ‘‘ temporary men.” 3 

In consequence of only six ‘‘ direct entry ” men joining 

last year, an examination for an entry of ‘‘ temporary 
service” men (so-called) was held in December ; three 
were obtained and entered on January 1 this year. This 
was evidently considered unsatisfactory, so another 
examination was held in March last, when one solitary 
man was examined and en’ on A 1—total four, 
as the result of two examinations hardly worth wasting 
the time of the examiners on. Now yet another exami- 
nation is to be held this month, of which I wrote in the 
first paragraph. : 
The reason for these failures to obtain candidates is not 
far toseek. For = the pay offered to young _— 
neers is 6s. a day, which is, curiously enough, exactly the 
half-pay offered to a young surgeon whose training has 
cost just about the same. 


the third time during the last six months that a similar] q 


magnitude;’ well, the naval engineer has neither.” Closer Welsh coal 


petitive examination, who, after five years’ training, join: 


| pion naval weaknesses of the day. Of what use is it 
or us to lavish millions in building flects of battleships 
and cruisers, if the officers who are to control the life 
breath of them are not forthcoming ? 

Of course, we are assured officially that there is a eet 
supply of naval engineers ; but in the face of the facts 
quoted, it appears that the usual dependence may be 
placed on these “ official utterances.” 

_We were assured up to a short tlme ago that the Belle- 
ville was the best of all ible naval boilers ; but the 
Boiler Committee has told us otherwise. May I ask, will 
some one with the persistence of Mr. W. Allen try and 
get * inquiry held on the supply of engineers for the 

avy 

I remain, yours faithfully, 
ErFIciEncy. 





BRITISH AND AMERICAN COAL. 
g ‘ To = be an pel pants 0 

IR,—An article which recently a in your paper 
(see page 364 ante) has been accorded some prominence by 
journals published in the Far East, and as it draws com- 
parisons between American and British coal with refer- 
ence to their respective values and qualities, much to the 
disadvantage of the latter, I trust you will be good 
enough to give publicity to the present letter, more espe- 
cially-as the article alluded to contains many misstate- 
ments, while the deductions derived from such erroneous 
data are necessarily delusive. . 

As to the selling price of Cardiff coal in Nagasaki, in 
the course of some thirty-five years’ experience I have 
never known such a ee as 903. per ton to be paid, the 
highest ever obtained being 80s. for a small quantity 
under very exceptional circumstances in the year 1899, 
while at the ptesent time contracts are being freely made 
at 50s., trimmed into bunkers, against 55s. quoted for 
Pocohontas. ‘ 

Pocohontas coal, being an American production, is used 
by the United States Navy, but not on its merits, as the 
engineers take Cardiff by preference whenever left to 
their choice. The German Navy gave this fuel a trial, 
and are not likely to discard Cardiff in its favour, while 
other navies decline to negotiate for it. One of the chief 
objections, and a very important One, is its friability, it 
having been demonstrated that American coal will not 
stand the transportation and numerous handlings necessi- 
tated in this trade. 

Although the imports at this place of foreign coal 
uring the year 1900 amounted to 86,675 tons, valued at 
183,985/. (taking the yen at 2s. exchange), or nearly three 
times the quantity landed in the previous year, there was 
no increase in the arrivals of Pocohontas coal, showing 
very conclusively that up to dateit has failed to make any 
headway against the British production. 

So long as American competitors are unable to offer 
their coal at a very —_— margin below Cardiff, there 
exists no cause whatever for uneasiness on the part of the 
masters. 

Iam, Sir, your obedient servant, 
Nagasaki, May 16, 1901. An Otp REsIDENT. 
[The figures contained in the article referred to are 
those given in the report of the British Consul.—Eb. E. ] 





Soutn AFrrRIcaAN ENTERPRISE,—We learn from Darban 
that a great scheme has been mooted there for building a 
new trunk lines to Johannesburg, so that a journey could 
made between the Natal capital and the Rand in 12 hours. 
The’ scheme also includes extensive works in Durban 
Bay. _—— which has been formed for carrying 
on the undertaking comprises some of the most prominent 
financiers in South Africa ; and it it is stated that capital 
to the extent of 7,000,0002. will be forthcoming if the 
Natal Government sanctions the scheme. The proposed 
new line would lie very straight and direct, and between 
Durban and Maritzburg alone 20 miles would be saved. 
For some time past the Natal Government has been dis- 
posed to ‘‘alternate” the main line of the Natal Govern- 
ment railways ; but it is doubtful whether it will consent 
to the alternate line being built by asyndicate. The work 
of railway construction has been by no means arrested in 
the Cape Colony. Upon a line from Sir Lowry Pass to 
Caledon, 49 miles of earthwork have been completed and 
132 miles of rails haye been laid ; the whole length of the 
line is 53 miles. On another line, from mesbur 
to Grey’s Pass, all the earthworks have been —— 
and 194 miles of rails have been laid; the whole length 
of the line is 794 miles. Ona third line, from Somerset 
East to King Williamstown, 95 miles of earthwork have 
been ewe met and 60 miles of rails have been laid ; 
the whole length of the line is 154 miles. On a fourth line, 
from Mossel Bay to Oudtshoorn, 29 miles of earthwork 
have been completed, and 7 miles of rails have been laid ; 
the whole length of the line is 75 miles. Upon a fifth 
line, from Oudtshoorn to Klipplaat, 128 miles of earth- 
work have completed, and 96 miles of rails have been 
laid ; the whole length of the line is 156 miles. The produc- 
tion of gold in Rhodesia in the nine months ending March 
31 this year amounted to 93,208 oz., as compared with 
65,053 oz. in the corresponding period of 1899-1900, show- 
ing an increase of 28,155 oz. Tho quantity of quartz 
crushed in reg can ape in ——_ ~ year was coe 
— yielding 11, 0Z. 0 3; the corres ng 
crushings in March, 1900, comprised 11,811 tons of quartz, 
yielding 6286 oz. of gold. Similar pi is observable 
in Mashonaland, which to yield gold regularly in 
September last year, and since that month contri- 
buted 13,278 oz. The number of stamps in operation in 
Mashonaland in March was 30. With the completion of 
railway communicatien between Buluwayo and Salisbury, 
the development of gold-mining in the new northern 











These facts speak for themselves, and form one of the 





territories may be expected to proceed more rapidly. 





[June 21, r90t. 


NEERING. 


O 
ZB 
w 











*190UL3Ue pus joogIgoIV eae “Oy “GyoroAUI0Y J, owesy 
ayo “aq + o8priqurey jo Ayss0atay) “Sy ‘oy’ ‘aos 
-woyy, *f Ydesor sossajorg { (e1zUe8Qe Ut) YsInquipy Jo 
Aqissoatuyn “OS Gd “WI ‘grey, SlqgNy Jojog 10s80j01g 
¢uopuo'y jo Ajletoatag) oy} jo JOT[OIUBYDH-O1,A “HY A 
“T'O'q ‘ecos0y “y Aaueyy sIg { UOpUO'T ‘sousI0g jo edz] 
yoo re4oy “SW “og'd ‘Atieg agor sossajorg { WEY 
~Batuiig jo Aysieatayn “Sy “ATT “S'd ‘spoT “f° 
qoal][O [ediounrg ‘e8puqmer ‘e8ap[oD 8.ayOe “ag “SUA 
“98 GVA ‘lousy qdesor ‘ 1948eqou8 yy TIOD 8ae8%() 
“OM “TOA “VW ‘uosundoH payry jedoaug 
{ pav[ee7z men JO Jou1aAOy A[s9TI0J “WD H ‘MoBsv[x) 
JO [AVY eg “WOH 4431 oy3 Od S80 'a ‘Sada 
‘oImIoy) PLBQIYuy Aig fuopuoT “esa[[O Ayrsieata/) 
“Sad ‘weg ‘10480, Aorep e%100x) [edioaug ‘ Aosi0r 
won ‘Agisuoatay) uojsoung “og “Yd ‘wiapreg 
HAV “CF AOssqjoug : woyy Zuows ‘sicouisae uMmouy-[[om 
[e19408 Zarpnypour ‘Zurazeay yo seqoueiq 10430 pue couel0s 
ut guoutme Ausul uo seaiZep Ares0u0g p+liojuoo seq pas 
‘seriqnl qgura 831 Sa4eaqea0 ueeq sey AyIe19AlU~) MOZsB/4) 
—'ALISUHAINQ) MODSVIOH AHL JO AVT dO suoLood 





se Fol “é #9 ere eee one *** Jepuaq pue 
‘eut8ae ‘s10]}1q 10A0 GOU}SID [830], 
‘TIZOL bh 
pus ourgua 


“rapes 
jO osBqjeegm [BIO], 
*gM0 PIT 8U03 G68 ** *** JOpIO SALYIOM UL 
J9pue, pus oursue jo 44Z10m [BI0J, 
I «6 | 6. <r t 6 
‘9m0 BU0} *sm~0 803 *4ymO 80} “"4m0 8uU09 
TSIOL, “pur “SIPPI "quod yy 
/dapsg Gurysom Up 4apuay fo 7yhamM 
$u04 ep eee eee eee 
93 €L a eae 
"at $% “43 12 " 
“33 } si z 
xig at ae ape sia 
suol[es ONSE = a ee 


Aatoedeo jon jy 
T8303 ‘eseq [a04 
emMlBly JO 44Za9] peiwy, 
es +" gaqoueicy 
Jequing ‘sjaeq 
a83 jo Aj10ed ey 











Lv Ot 0 2 
“ymat—) SUOT, ‘9mC suo T, 
*sT904 MA » 

Samy “oBog 
iuapig Guryiom wp aurbug fo 7yhamM 


“eT [rer mor Aoautyo yo doy “ 
“*Q —- [fed MOS JOTIOG JO 013U00 Jo 44319 T 
“ec 2 eco ove aoe 18904 +6 
0 se 6 eee eee pexg ‘eseqioay MA 
gy te “+ gojgomerp ‘pednoo-inoy = ** 
| A, Se a ** qejeurerp ‘edoq ‘sjeeq A 
‘at bes aed ‘q] OST °° “** gansseid U18e48 BULyIO AA 
"93 bs ¢°0Z eee eee see eee e018 e7B14) 
e ee T8330], 


one xoqolg oe 

oh “*  gaqng ‘esovyjins Zamnvoxy 
eee eee episyne 10,0U18Ip “ 
(ul §_ paseyueo) Jequind ‘seqny, 
ate “+ ggetd epis pus do, pae 


0 0g € 9T 
4uQ Sunt, 4mO suLJ, 

, “s[79U.,A\ 

TOL saypeay, 


“ 


yt it 


i F 
0 


eyed aoop ‘sazejd jo ssauyorqy, 
+ axe saqng MOTeq e)e[d 
9 4n} 1addoo ‘seye[d jo sseuyoryy, 
eee eee eee saqny 42 ered 
-eqny 10 1doo ‘seyejd jo sseayory Jy, 
eee ove eee oe ‘eqe[doyny 
jO ssouxoIgy, 

TP Ys xoqorg 
‘sageid jo ssauyo1G 7, 
yidep “ 


uyptm ‘xoqeay soddog 
aS a 3 “ " qH0330q 

epivar yi8ae_ ‘xoqery seddog 

= *  @prsyno qypima =“ 
@pisjao GISag] *xoqearT 

eee 43309] 6“ 
"** JagZoMIVlp [BU10}x9 “13[IOg 

ion - @xoms “ 
***1030UI8Ip ‘szopulT sD 


: suoIsueUIp Tedioulad 044 ore BuLMoy]O} OUT, 


xoqayours §‘seze,d 


pues [a11eq 


‘1898 Sarpues peorueyoou yy1M ‘10440804 | ssopuryAo 199emM pus ulvoys 043 ‘snqyvivdde Surws0a0z 
pa[dnoo ‘epis 1aq3z10 Go xoq-pues you v Osye sey pue| Wvs4s YQIM ‘ed<y yUT peaino Areuipso ey4 jo st 1808 
‘I0AlLIp 043 JO youor Asva a peZavize sieH00] | oayeA oy], ‘oulsae sseadxe ue ut yuowom yon 30 
dw, pue sexoq-joo} yim peddinba sr sepuey ey], | yutod v ‘sopuryéo oy} wosy UI¥048 044 JO 4txo Asvo puv 
"o78[d-400} OY} UO 4I0;UI0D 07 Ppt 07 peduvsse st Joop | Apvor oy} ornsut 07 soBessed ysusyxe puv urG04s OY} 04 
Zarpjoy peaocada us Jopue, puv eul8ua ueemqeg | pred ureq seq u01jUe798 [eIoodg = -ueea40q seaTeA Opts 
*FUOULI9 JOTL0q sOzSeqsB YIIM POYyO]O SI JoTIog eG], | O81] 11044 YIIM saopuryAo opisut Butaey ‘oiSoq Zatpeoy 

*100p | 4qtm ‘od 4q pojdnoo poysoya-anoj oy Jo st ou Zue oY, 

Burpys pesuvire-4]y¢a0 @ YIM prprtaoid osye st yoy ‘SoTL G 
JO jOOI 04} ‘Quo oY} OF¥[IZGeA 0} JIG YsoIZ JO YUaT | JO} QOT UI [ Jo yuoIpelZ ayy Aq pozUorzUOO ore OM ANOY 
-INO QO001IPUl UB eINSda ‘MELA S.JOALIP OY4 SatyonI48qo 


Jed sejiu ZI 0} peeds Zatonper 10qje ‘oroym ‘pooryg 
4OU 48] Iq “YOIym ‘sourely MOPUIM QBo Jueyeds,eu0}g pus | 4B eAIND g eY3 Aq pemoToy ‘ZET UI [ Jo solu FF 1048] 


10780110] poaj-4y31s ‘si0}0e301d sse[3 puv syooo esnes | pue ‘sojiu Fg 10y gz UL [ JO YULQ edvioae oy} oavg 
sse[3 Oliemojne Zarpnypour ‘ssanyonow pue saoueid | om Jeaog jo 4no 4snf ‘oar dn uorjoes meyyeyD 94} UG 
-de pasoidut 48338] 04} YjIM pezzg st ouldua ony, SalI Z[ JOF OST Ul [ JO QuoIpesd OBvioav uv ‘aopuoy 
*‘uoTjour | Sutavey 1aqze yenf ‘408 om OUT] UMOp oy UO eTIYA 

ey} 0} sse008 Ivajo Batavay ‘ul10}{e{d oy, mojoq pue | feSes0ae QZl UI [ Jo So[it g UO JoYZINy puv ‘ser TT 
‘sja0yM Butatp oq} Jo 4uosy ut pdoeld saxoq-pues 04 | 10$ F9Z UI [ Jo quUeIpeIs OFvI0Av uv si O10} ‘IaAOg 
pe19g Sf svod BZuipues wive4s sweqsers) pue 4f[OF]  SurAvay uo oury dn uomoes Wloyse™-YyNOg oy} UO 4eYy 
*exe1q TUNNOVA O748GI0}NB E42 YUM pay ele 19pae} | UoWUeM AvuT aM ‘UNI soUISUO OSay} YDIGA JOAO SpROr 
pus cuiZua eyy, ‘spremdn posaquivo ‘[ejaur ,, 010 ,, | OY} JO Ja}08TeYO Baths} 04} MOYs 04 Jopso UT ‘Spey 
8,"OC pue 441194] UoT[Y JO o18 woges ey) pae ‘shes ozuoig | Sulsvar0Ul-19A0 oy} YIM S}aerpels Lavoy pu Lakes 
e[qixey 8,0u03g 441M podeys teddoo jo xoqary ey} ‘19998 | ‘Zu0] oy} Mo poure}UreUT [[aM Buleq poods yFy ‘uotouz 
P[tul Jo e1¥ [Jays xogoiIg pus Jo[I0q ey} jo se}xe(d oY, | -819es 4veId Burard ore pus ‘oult} O7}91] OUIOS GoIAI08 
‘eoesins Zulyeay pus vate 03813 ofdure yyim ‘Aq10edeo | ul Useq Mou eae ‘pazIqIyxe oUlsu0 eg} sv oUt) oUIES 
OB18] JO SI Jaftvg oy, *odA} swepy oq} Jo st atoq oy, | oy 48 4[INq ‘soulFue esey} joourd 4say oy, *(2/u0 HEE 
*‘I@ALIP 04} JO mora ut Apaatuad | eed) 4se] GC] Your JO ONSST Ino UT sn Aq pozesysNITT 

-uoo ‘aojsuvdxe jo epeid oy} Burmogs ‘peoejd st xeput |4vy3 sv ed, ours oy} JO ‘onsst guacer & UL pozeas 
ue ‘SaIe12a01 04} Zatjjorjzu0o se(puey o44 eprseq es0[) | 88M se ‘you st pue ‘oul, 814} UO oYje1y ssoidxo 
‘au1Sue oy} Jo couvsvedde preMjno 044 Zataoidurt sny} | Sea [eu [e}UeutWUOD Zursvaroul-AjyUeYsu0D OYy GBT 
‘Zaryjo[9 ey Jopun pue Jey}0 Yyowe eprisut payeaodoo | ulvap soy ‘Aemprey weqyeyQ pues ureysug-yyuog 
A[snoldaSat usaq easy SeA[BA 10} PUB UIBE}s OY} | OY} Jo JUepuozULIedns SATJOUIODO] OY} “GQYUTIIMUIEM “g 
Sa178N408 Spor oY} pue ‘Sals1eAeI UaYyA UOTZI80d paremasoy | A1ivpy “Ap Aq pouSisep soutSue ssaidxo jo ssvpo AAvay 
O1UI UNI 0} 1808 og} yo Aouspue, 049 yueaoid 03 88 08 pue Mou oY} Jo oUO SI oUISUe SIV, ‘MOZSETH) ‘SyIO MA 
‘peouvyeq Ay[njorvo st 4yeys sy} oUlZU s4YystIMUIEM |SBIVVY ‘poy “og pues “yiemoyg ‘divgg ‘sissoyq 
‘IW UL =“4y8y3s Barsieac1 oy} Jo wie e4y uo yooarp| Aq 4]mq Useq sey YoOIYM ‘Iopuez pu BALJOUIODOT 
gov pue suis0jze{d oy} ea0ge outZaa ey1 yo opis puvy | ssordxe paysiuy-AT[nsQNVeq & UOTZIQIyxG MOSseTy O44 
| 343 ey} Go aur ur Appeoiziaa paowjd exe yorym jo | jo [[eH AroutyoRyy oY} Ul UOIZIQIYXe UO SI TUMHY, 














“INGQNGLNIYAdAS FAILOKOOOT “LHOIYMNIVA ‘S ‘H ‘YK JO SNOISAAC 


SHL WOUd ‘MOODSVID “GLI “OO GNV ‘LUYMGLIS ‘duVHS ‘SUSSAN Ad AALONULSNOD 


‘NOILISIHXH MODSVIO ‘AVMTIIVH WVHIVHO GNV NUAISVAHINOS AHL AOA WAILOWOOOT ssadudxa 








U 
Z 
4 
Lx] , 
(x) 
Zz 
O 
Z 
(x) 








‘jouuny oy} dn sioputo ZuLatp puv IIe pfoo Jo worsstU 
-pe oY} Joy O14 044 ut sejoy ZuMo[q A[durs ur sqjns0e1 
494jJo puv ‘esn 03 4jnoyptp Ajpetoedse st 41 807018 AqI1p 
UUM ‘s[tejae 41 sioxuep oy}, MouY 4ySneIpP poos0; 
OAISSE0X9 JO ovUSLIodxe pey oavYy OYA 9804} 4nq ‘puo 
S14} 0} suvem ev sv uodn popusdep ueeq seq Sutmo[q 
Jopiey ‘OV0YIIF{ + “1eyUNOOUe UB JO O4¥} 94} OEploep 
Ajisea 4y%1u1 pue oSejuvape gy ae. esueulUE ue 
st Aoue810u10 uo AT}"013 os poeds Satsver0ut A4u248u1 
jo aomod ey], ‘syuourm0A0Z snolseA Jo satqlI044ne 
jeava 043 Aq SZaruinq- tro Areyuewejddns jo voy 
-dop OAIsue4x0 Ue 04 PRO] [[IM ONSS! [NJsse00ns I1eyy 
S8O[IQNOP PUL ‘4s010,UI e[QeIOpISUOD RIM 09 prvMI0y 
poeyooy useq eavy wieqshs Sig} YIM STV oY, 
“Louse 
OATZVIOUBAO 0} Spp¥B pu EYOUIs JO WOTZUEACId 04 sprdy 
J19831 UL 8149 pae ‘A]TenJ0egHe eJOUI eoBUINy 044 UI 
sesed oy} dn Surxim jo yooge oy} S¥y. xoqery oY} O4UI 
amodea |[0 pUB uIve}s JO YSNI OY} 48Y} WOT}eAIEsqGO 
wosy ivedde osje pinom 4y ‘sjeuuny ey} yo sdo4 
oy} 908 UB BIex0O;s O43 SB BuO], Os poystidmoooE 
A[isvo St SIq} Ployoxoys yySneip-peoioy wv uy “4U0INnq 
qo jo yunoure eyy pue Ajddns ate 043 uosemjoq 
queurjsn{pe jo 104;eur ve Ajduns Sureq sq ‘oqous 

Surpioae ut punoy sem Ay noWIp OU s[RIZy 044 UG 
“pepuezxe Ajos18] 

O10M OIE O}8IFZIIg OY} JI SB OUILS O44 SI 4[NseZ oY, 

‘eig JO suche] omy ‘o10M 41 SB ‘848IxO Oey} ATJUON 


‘aVTdOd 





DL ap hpi 
xoqelig oy44 O4ur [Io Zat4vads 103 sjof oy3 1¥y4 ‘104438 
8144 Yj woMoeuu0D ur ‘gyno pezutod oq Ava ay 
*u98q]} 0} 
UOUIUIOD SOTAIOS JO SUOIJIPUOD OY} JOpUN sTasseA 19318] 
JO N34 OTB SI 4yeI0 Opedi04 Jo Ons} BI Aey AA “TBO 
JoLreyuy GFA Oste puw ‘sory AzIIp YIM pourejuTeur 
eq uvo peeds ySty ‘fony [Io 04} WIM: ‘eorj0esd 480q 
-opedi04 peaoidde jo quourete Aresseoeu & St Ung Ul 
yorqas ‘estdins 03 speyuesse 4814 04} JO ouo st poods 
y3iq 404 pue {yo~74e 042 Jo sBe00ns ey} JesuepuE 
0} yonur AloA op plnom ‘oyots JO UOT}eeID oY} pue 
ulve}s JO UMOp ZaMmyo, oy} yztM ‘aoTye1edo ue yong 
‘101408 03 Butpessoid eioyoq sel — pue go Avy 
0} e[qQeslApe oq ueAS 4yZiuI 41 pave ‘pesZopo eq prnom 
807819 484} OG P[noM 4[Nse eYT, ‘apeul 10M ‘oped.104 
@ Jo oB1Vqostp 049 Zorpedoad ‘4.nds jeay 943 e10yeq poeds 
yay Ajeyerepou 4e epeu uni Zuo, Ayeatyeredur0o 
@ Batye}1ss000m snyy ‘oseq 831 WOIJ eoUL4SIp 21391] oUTOS 
42 oyeredo 03 oavy aoazo Ajqeqoad plnom jessea opedi04 
Y ‘UOoIyIpuoo AqItp @ UI eIOM SeIy OY} YSnoyaye ory 
-eiodeae jo soqe1 ySiy AoA 98 PoyIOM 0g P[Nod s1ETI0G 
oYt 4VY} 408} oYy oq P[NOA eIeJIVM [eN}OB UT eoUR 
-qioduit e]qeiepisuoo jo oaoid pjnom 4eq1 oe V 
“gas oY} OUT uns Ajduits 
prnom 41 ‘adeose prnoys io oy} pus yoys Aq peosoid 
oq prnoys 4I Jt 4Bq4 os ‘yoop uo paced st 41 ‘ees eq [[IM 
sv { Za1y1OM Jo sUOIyIpuoD eAOge oY} Jepun j/ey ve pues 


‘SUTANIONG 





‘OO GNV MOUWUAVA 


mmoy ue jo uni @ 310; guotoygns Ajddus e sproy ‘peasy 
‘quea [10 CUT, “TIO GIA TOIZeMIqUIOD UI 4guImq SBA 
qt USA PUY posn s¥M OUOTe [800 Tey T10qG “a1 008% 
JO 0981 64} 48 Sem InoY Jed 4UINQ [vOO OY, ‘INOY Je 
“G1 OOL JO O4"1 943 4 SEM BIOTIOG 049 O43 JOz A[ddns 
ey} pu pesn sem [IO CoMIOgG ‘UO peu, Zuteq [10 
et} JO Spuocoes Moz e uTqyL ‘oq"e1 Lue 38 ‘10 ‘Ajsnoauey 
-UWBISUL JSOW]S PoUTe}QO SBA OSBOIOUL SIyy ‘Ie@AOdIOTT 
‘sjouy 0M 4snf Aq pasvorour sem poeds oy poog [10 
ey} Uo Zatusny fq yey, wees oq [ILA 41 sTYy WOT 
“sjouy §9z sem poods 
queinsel eyy, ‘oynumm sod cog SUOMNIOAeI oy} pue 
Sur F¢z sem umNovA oY, “G[ 6 21NsseId JoATe001 puooes 
pue ‘‘q] #9 ommssord aaatooer 481g { your orenbs sod 
"QT OST ‘eanssoid soTIog : SMOTI[OJ 8B UOT} OOM S}[NSeI 
eYUL “e10joq sv eye OUIVS OY} 3B SBM |UING [¥Od OUT, 
‘eyouls Suryeu qnoyys oefqissod sem se 4uing sea [10 
YonuL 8B pue ‘poz1e3s U9y4 SBM TON} [IO ey, ‘sjouy $4Z 
sem peeds oyy, ‘aznuru 10d OPE STOIYNTOADI YY pue 
fai $¢z sem unnowa oy} £°Q] G°G JeATO001 pods OY} UI 
pue ‘“q] $G seM JeAtooer 4814 OY} UT eImssoid 044 £ yout 
erenbs oy} 0} ‘q] OGT se oinssold Jo[I0q oy, : sq[NseI 
PeAdesgo 94} 10M Burmor[oy oy, ‘uedo yng 4doy sem 
eaTea-dojs oulZue oy} { osneS 10,8M O44 UO ‘UI | SBA 
SOVTLINY 84} ULIYSnvip Joj orssoid Are oy, *unI ouO UO 
quinq sea Ayuo yeoo ‘4¥80q SITY} YIM Opeul [ey BUG 
*1048M JO 
44x40enb 4uez10durrun uv Jo osn oy} [1e}U9e prnom popesu 


‘LVOd-OdAdHOL ONINUNA- TIO 





ures38 yo Aqyuenb ypeurs APearyeredur0o oyy ‘pepuvulep 
Aypenqoe oq prnom sv yons ‘poeds yS1q ye ‘suns 44048 
Jo} ynq { pesn Ayue_sMOO O19M 41 JT UOAG JO ‘posn [EF 
ATWO OY} [IO O1OM OTQISSTUIPCUI oq P[NOM SIG, ‘1OIeM 
Yserj JO JUNOUTe UTeII00 B JO SSO] 944 SaqezISsI00T WILOIS 
jo osn 043 ATjeimjeny *y¥0q-opedioy ¥ ul se pouyuco 
os St conds o10Y.M STessoA UO OFezUBApe [TeuIS ou { 4UeTd 
furssorduroo-3re ue yo Aqrxe7du100 poppe quonbo: woo pue 
Aroutgoeu peuortppe eq} qytH Avae Satop snug ‘urEe4s 
yo suvou 4q podeads stay “SutaviZae oy} ut uMOYs 
‘qoop uo que} e mosy pottddns st [10 oF “peambe. st 
qands ¥1jx0 ue ueyA TOTeI0do O7Ur 4y4SnNOIq BIB O80T]9 
pure ‘19]10q yoo 04 poqsy sioqoofuy fonj-pmbiy 8,ueptoH 
jo 00149 ‘1eA0Moy ‘ore oJoyy, ‘AVM [ensn oy Ul JUIN 
St oUOTe ;eoo seouRysumNoNO ArTeUIpIO Jepu~, ‘“porse 
qaoys @ Joy pormnber st 410ge B1}x9 Ue USyM peau jo 
O88 UI pesn oq 03 easosel B SB UO Payoo] oq prnoys Zar 
“GING -[10 O43 FV} SI SorqTIOy;NE Wane 04} JO VOpl ONL 
‘snqeredde Sutaing-10 Arequomoeddns @ yyrm porzy o18 
SI9TI0G 94} 4Vq4 SI Woy. JNOGe oINjeoy oTqejJOU OUT, 
“Yo UT SJOTIOg oQN}-1e78M MOLEX OM] pu somIT: o 
uorsuedxo-odiy Zaraey ‘ug sty} Aq pyonsysu0o od4y 
uzepour LIVUIPIO oY} JO OIB SOATOSUIOY STOSSeA OTT, 
‘tue{pury pue 11ydQ ey} ore sTossea OM} 10430 
ey} JO soured oy, ‘qUoUIMIeAOY) YoING 944 JO Jops0 
ey} 04 ‘rejdog jo ‘og pue MoieX “sissopy Aq YING 
Ajvusoer e014} jo ouo—SuviZurg oyi—rK q-opedi0} 
S8B[0-JSI B oYeIASN]]I OM OFed guoseid oy} NO 


2tROONOT IS TIVO 


‘SUSSHAW A AALIONALSNOD 








804 


ENGINEERING. 


[JUNE 21, Igo1. 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant mar- 
ket was only active in a very moderate degree last Thurs- 
day forenoon, and generally it was the same in the after- 
noon, Prices were firm, more especially late in the day, 
when London was said to be the buyer. Scotch rose 2d., 
and Cleveland 1}d., per ton, moving from 533. 64d. and 
45s. 04d. respectively to 53s. 84d. and 45s. 2d. per ton. 
The settlement prices were : 533. 44d., 453., and 57s, 44d. 
er ton. At the forenoon market on Friday only 
000 tons were dealt in. Prices were steady at a 
decline of 4d. in Scotch and 1d. per ton in Cleve- 
land. Another thousand tons changed hands in the 
afternoon market. Scotch iron was unchanged, but 
Cleveland fell 4d. per ton. The settlement prices were: 
53s. 7d., 453. Ohd., and 57s. 6d. per ton. There was 
only a poor business done in warrant iron on Monday 
forenoon, only a few lots changing hands at the morn- 
ing sederunt and none in the afternoon, when, in 
fact, there were no declared buyers or sellers. Scotch 
and Cleveland both lost 2d. per ton, the closing settle- 
ment prices being 53s. 44d., 443. 10}d., and 57s. 6d. 
per ton. Copper sold that day at 69/. per ton, and tin at 
128/., one month. On Tuesday forenoon some 3000 tons 
were sold, wholly Cleveland. Scotch was only named, 
and was marked down 1d. per ton at 533. 4d. Oleveland 
fell 24d. per ton. In the afternoon about 5000 tons changed 
hands, and Cleveland fell another 1d. per ton. Scotch 
was without further change, but the settlement prices 
were: 53s, 4d., 44s. 7d., and 57s. 5d. per ton. There 
was more buying this forenoon, some 10,000 tons being 
dealt in. Scotch fell 1d. and Cleveland 3d. per ton. The 
settlement prices were : 53s. 3d., 44s. 3d., and 57s, 3d. per 
ton. The following are the quotations for No. 1 makers’ 
iron: Clyde, 66s. 6d. 1d ton; Gartsherrie and Langloan, 
67s. ; Calder, 67s. 6d.; Summerlee, 703.; and Coltness, 
733. 6d.—the foregoing are all the prices shipped at Glas- 
gow: Glengarnock (shipped at Ardrossan), 65s. 6d.; 
hotts (shipped at Leith), 703.; Carron (shipped tne 
mouth), 67s. per ton. Each week’s report seems to 
little else than a replica of its predecessor—dull specula- 
tive markets, dull Continental reports, moderately stead 
home trade reports, and mixed American reports, wi 
public advices declaring slight reductions, but private 
advices still claiming a strong position. Middlesbrough 
markets again hold the first place in the estimation of 
dealera, and are the only markets in which it can be said 
that there is free dealing. The number of furnaces in 
blast last Saturday was 80, against 79 a year ago, and 
76 last week, five having been put in blast at Coltness 
works and one damped out at Caldér. There has, how- 
ever, been a furnace changed from ordinary to hematite 
iron each at Eglinton, Gartsherrie, and Clyde works. The 
stock of pig iron in Messrs. Connal and Co.’s public market 
stores stood at 59,801 tons yesterday night, against 59,804 
tons yesterday week, thus showing a reduction for the 
week amounting to 3 tons for the past week. 


Glasgow Finished Iron and Steel.—Finished iron and 
steel continue to be in rather poor request, and some of 
the mills in Lanarkshire are running short time. Ib is 
stated that Clydebridge Steel Works are to stop on 
Saturday, and that they will probably nob re-open before 
the end of July. The company can turn out from 5000 
to 6000 tons of finished plates per month, and the serious 
cutting down of supply should have an effect on prices. 
Business in ship-plates has been done at 5/. 133. 9d. per 
ton, less 5 per cent., and 5/. 15s. per ton could readily be 
commanded, but the Clydebridge management decline to 
look at those figures on the ground that they are wholly 
unremunerative. Merchants are supposed to have been 
underselling makers. 


The Scotch Coal Trade.—A very quiet tone pervades 
most departments of the Scotch coal trade, and the ten- 
dency of prices continues in favour of buyers. The est 
firms are not yet experiencing the effects of the great lull 
in the demand, but the smaller concerns are sufferin; 
pretty much from the pressure of coal on the market, an 
the indifference of home and Continental buyers. Small 
stuffs still remain the weak spot, and are, if any- 
thing, softer than they were a week ago. The Con- 
tinental demand for single, double, and treble nuts 
has been very much curtailed by the imposition of 
the export tax. An instance of that tax upon this class 
of trade was furnished this week, when one of the largest 
Hamburg importers, who usually runs three steamers 
per week between that port, Grangemouth, and Bo'ness, 
withdrew his boats an = them on to another market, 
To-day’s quotations may be given as follow: 


ad. © 
Ell 9 6to10 
Solint ... 9 9,, 10 
Steam ... 9 6,, 10 
Main an ds aS mu 8 9, 3 
Large Castings per Rati.—The Caledonian Railway 


Company on Sunday ran a special train with four large 
castings from Stevenston to the | ype terminus at 
Glasgow Harbour for shipment. The castings were so 
large that the train had to be run on the wrong line of 
rails to allow of the overbridges being cleared on the 
journey. This necessitated special arrangements for the 
working of the train. A special train, with large castings, 
wasalso run from the Scottish Steel Company’s works at 
Newton to the general terminus, which occupied both 
lines of rails in transit. 

New Shipbuilding Orders.—Within the past few days 
there have been booked by Dundee shipbuilding firms no 
fewer than five new orders: by the Caledon Shipbuilding 
Conemny a steel barge for the British India Company, 
and a large 


} passenger steamer for the Melbourne 
Steamship Company—230 ft. long, 32 ft. beam, and 





register 3000 tons. She will have accommo- 
len for 150 passengers; and by Messrs. Gourlay 
Brothers and Co., a ‘win-screw passenger steamer 
for the Australasian United Steam Navigation Com- 
pany, Limited, London, 200 ft. long and 32 ft. breadth 
of beam; a twin-screw r steamer for the 
Great Eastern Railway Company, 300 ft. long; and a 
twin-screw passenger steamer for the same owners, 250 ft. 
long.—It is rumoured that Messrs. Denny Brothers have 
booked orders for other turbine steamers, and more par- 
ticularly an order from one of the North of England 
railway companies; but the Messrs. Denny decline to 
give any information on the matter. It is said that in 
the event of the new turbine steamer being a success, a 
vessel of that class will be built for the south of 30-knot 
speed, to ran between Dover and Calais.—Messrs. John 
Reid and Co., Whiteinch, have just received an order to 
a a four-masted sailing ship, about 302 ft. long and 
46 ft. beam. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Engineers at Liverpool.—On Friday about 
thirty gentlemen took advantage of an excursion pro- 
moted by the Sheffield Society of Engineers and Metal- 
lurgists to pay a visit to Liverpool. In the morning 
the party had the privilege of inspecting the ar 
works of Messrs, Laird, being welcomed by Mr. W. 
Laird, and then handed over to the guidance of Mr. 
McCulloch. On the stocks were torpedo-boat destroyers 
in various stages of completion. Perhaps, however, the 
object of the greatest interest was the first-class battle- 
ship Exmouth, which it is intended to launch in about 
amonth. After luncheon the party visited the Cunard 
Company’s liner Lucania, and spat an enjoyable after- 
noon wandering over the magnificent vessel. Professor 
Ripper (the president of the Society) supervised the 
details of the excursion. 


Messrs. Vickers, Sons, and Maxim, Limited.—The di- 
rectors of this Company have issued a circular to their 
shareholders containing very welcome news. The Com- 
pany has a large reserve fund consisting mainly of the 
meray obtained on the last issue of shares, and the 

irectors now pro to create 1,100,000 ordinary shares 
of 12. each to rank for dividend from the pe eee of 
this year, and to give them to the ordinary shareholders 
at the rate of one share for eo shares they now 
hold. When it is remembered t these 1/. shares are 
selling at over 5/. each, the importance of the proposal 
will at once be seen. 


Iron and Steel.--The improvement noticed last week in 
the demand for Siemens and mer steels continues, 
and local makers of iron now report that a similar state 
of things prevails in their industry. Some of the works 
are running five days per week, and are finding a market 
for all that is produced. Prices are firm on the basis of 
62. 103. per ton for merchant bars. The crucible steel 
trade is descri by some as in a ‘really wretched con- 
dition.” The high price of fuel prevents manufacturers 
from making further concessions, and —_ will not 
do business bayond pressing requirements. Thecomplaint 
is that there is a distinct falling off in the demand for 
steel for engineering purposes. There is more trade doing 
in steel castings, and especially for electrical work, but 
owing to foreign competition prices are so cut that very 
little margin of profit is left. The rapid extension of 
electric tramways in different parts of the country is 
finding a good deal of employment for makers of wheels, 
springs, and other iron work required in the construction 
of the cars, as well ohn pene and special sections for 
the permanent way. nufacturers of pipes for gas, 
electric current, and other purposes are very busy, and 
manufacturers of wire cables are fully employed. 











Paris MkrrTropouiraN Ratitway.—The first year’s 
accounts of this company show a net profit of 38,702/. 
The gross receipts of the year were 157,778. After 
allocating 5 per cent. of the net receipts to reserve, and 
paying a dividend at the rate of 3 per cent. per annum, 
ee was enabled to carry 67671. to the credit 
o! » 


Vickers’ 7.5-In. Quick-Frinc Gun. — Trials were 
carried out on the 18th inst. at Messrs. Vickers, Sons, 
and Maxim’s gun at Eskmeals, Cumberland, before 
the members of the ial Naval Spanish Commission, 
now in England, who have recently visited the es 
of Krupp, of Essen, of Schneider, and of St. Chamond. 
A series of rounds was fired from the 6-in. (15 centi- 
metre) gun and 74-in, (19-centimetre) gun of 50 calibres on 
naval parce tages J mountings. In the case of the 6-in. 
gun a velocity of 2900 foot-seconds was obtained within 
the working pressure of the gun, and a velocity of 2903 
foot-seconds from the 7}-in. gun. The ial arrange- 
ment of the mounting in combination with the breech 
mechanism of the 74-in. gun enabled five aimed rounds to 
be fired in 37 secoads, or a rate of fire of just over eight 
aimed rounds per minute. This rate of fire is similar to 
that obtained from the latest pattern 6-in. guns of Vicker’s 
construction at the official trials, and is a good example of 
modern high-power quickfiring artillery. The weight of 
the 7}-in. projectile was 2001b., thestriking muzzle energy 
being 11,687 foot-tons. This at a fighting range of, say, 
2500 yards would be 6387 foot-tons, or 51,094 foot-tons 
per minute. The energy at this range with the 6-in. 
guns at present in our battleships of the vung 
class is only 1510 tons, or 9060 tons per minute. It will 





be seen, therefore, that this new 74-in. 
Messrs. Vickers, develops an energy at a range o 
yards neariy six times as great as that obtainable from 





the 6-in, guns of the Vengeance. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Ch was very thin. Quotations for pig iron were 
weak, and hardly any business was done. The smaller 
shipments and the additions to the rag stores were 
largely blamed for the state of the market. Such circum- 
stances, no doubt, assisted in depressing matters, but it 
must not be forgotten that we are now at a season of the 
year when business is usually very quiet. No. 3 g.m.b, 
Cleveland pig iron was quoted 453. 3d. for prompt f.o.b, 
delivery, and both makers and merchants were ready 
enough to sell at that figure. Buyers considered the price 
too high, and reported that they were able to purchase 
small lots at 45s. On the other hand, for special brands 
up to 45s, 6d. was realised. No. 1 Cleveland pig 
was 46s. 6d. ; No. 4 foundry, 43s. 6d. ; Brey forge, 43s, ; 
mottled, 42s. 9d.; and white, 42s. 6d. The supply of 
east coast hematite tag Benge reported to be somerhas in 
excess of the demand, but quotations were fairly steady. 
Nos. 1, 2, and 3 sold at 563. for early delivery, whilst 
No. 1 was put at 56s. 9d., and No. 4 at 523. Spanish ore 
was a trifle quieter, rubio being obtainable at 15s. 6d. ex- 
ship Tees, but some dealers did not care to sell at that 
price. To-day the market was extremely flat. A small 
parcel of No. 3 g.m.b. Cleveland pig was disposed of at 
443. 6d. for prompt f.o.b. ae sellers, as a rule, 
would not quote such a re. erally about 45s. was 
named for the —s quality. Hardly any business, how- 
ever, was transacted. Prices for the other qualities had 
a decided downward tendency, but they were not quot- 
ably changed. 


Manufactured Iron and Steel.—There are few new 
features in the manufactured iron and steel industries, 
Works generally are well employed, and inquiries for 
some descriptions are better than they were. Plate- 
makers report more doing, and they contemplate advanc- 
ing the price of steel ship-plates, whilst the improvement 
in demand has led rail producers to raise quotations by 
53, per ton, Common iron bars are 6/. 53.; best bars, 
61. 15s.; iron ship-plates, 67. 10s.; iron ship angles, 
5/. 15s.; steel ship-plates, 6/.; and steel ship-angles, 
J. 15s., all less the customary 24 per cent. discount for 
cash. pred sections of steel rails are now 5/. 53. net 
at works, 


Coal and Coke.—Fuel keeps steady. Most descriptions 
of coal are in good demand for early delivery, but few 
sales are being made on forward accounts. Gas coal is 
ae at 103. 6d. f.0.b. Bunker coal is in fair request for 

regs Boe the next fortnight, but prices vary a good 
deal. Unscreened kinds may be put at 103. to 10s. 3d. 
f.o.b. Coke steady and firm, with a combined good de- 
mand. Ave blast-furnace qualities are realising 
16s. 3d, delivered here. 








Tue ‘‘Mininc Manvat.”—The ‘‘ Mining Manual for 
1901,” by Walter R. Skinner, has just been issued from 
his publishing office at 26, Nicholas-lane, Lombard-street, 
EC. It was established in 1887, and is already popular 
as a record of information as to the financial progress of 
mining companies, with the directory of directors, secre- 
taries, &c., ao included. The companies are arran 
alphabetically under Australian, South African, West 
African, and Miscellaneous, while there is also a general 
index. The work, which is issued at 21s, extends 
to over 1500 pages. In the preface, Mr. Skinner points 
out that the suspension of activity in South African 
mining has had the effect of diverting the energies of 
mining experts to the west portion of the African Con- 
tinent, the new section of the book. for this part contain- 
ing particulars of 300 companies. The attention devoted 
to the Gold Coast is not a matter of surprise, as the exist- 
ence of gold deposits in the country has long been an 
established fact; and, indeed, one British company has been 
working continuously since 1882 in the x ena Le d-bearing 
district. From an investor’s point of view, the production 
of the Transvaal mines during 1900 may be considered to 
have been nii, for although the Boer Government worked 
some of the mines fitfully during the first three months, 
and it is believed that about 261,000 oz. were thus pro- 
duced, the output brought no benefit, but rather loss, to 
the real owners of those properties. Crushing then 
ceased, and is only being resumed at the moment of 
writing. Rhodesia has, however, ma _to shake off 
to a great extent tho evil effects of the disturbance to 
peace, and the total output of 91,851 oz. for 1900 com- 
pares with only 65,303 oz. produced in 1899, and 18,085 07. 


in 1898. P. is now proceeding at a still more rapid 
pace. Australasia has uently remained our chief 
source of supply for gold, and in its case there has been a 
moderate pa xd in the output, which, however, is merely 


a slight recoil from the great expansion shown in the year 
1809. The figures for the principal colonies during the 
three years are thus set forth : 











Production of Australasia, 

a 1898. | 1899, | 1900. 

oz, OZ. 0Z. 
Western Australia.. 1,050,183 | 1,643,886 | 1 ytd 
Victoria... os te ..| 837, 854,500 | poof 
ueensland .. .. «| 920,048 | 947,626 | 951,00 
ew South Wales .. < ..| 340,493 | 509,418 | Bui "Oo8 
New Zealand ewe ee} 280,175 | 389,585 | ae 

Tasmania eerie 74,234 | 76,622 | _% 
Total _| 3,502,890 | 4,421,587 | 4,190,070 











: : F in the 
The Indian mines showed steady improvement in t ‘ 
output throughout 1900, and the total of 493,342 oz. com 





pares with 440,249 oz. in 1899, 
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NOTES FROM THE SOUTH-WEST. 


Cardifi.—The market for steam coal has shown con- 
tinued strength and prices have been well maintained. 
The best steam coal and also the best Monmouthshire 
have been scarce. The best steam coal has been making 
20s. to 21s. per ton, while secondary qualities have 
brought 18s. 3d. to 193. per ton. House coal has shown 
a downward tendency; No. 3 Rhondda large has made 
16s. 6d. to 163. 9d. per ton. Foundry coke has brought 
18s. 6d. to 19s. 6d. per ton ; while furnace coke has made 
163. to 178. per ton. As regards iron ore, Rubio has been 
making 14s. 6d. per ton, while Tafna has brought 153. to 
15s. 6d. per ton. 


The Sirhowy Valley.—New sinkings for coal are taking 
place to the order of Messrs. Watts, Watts, and Co., near 
Ynysddu, in the Sirhowy Valley, where a good field of 
untapped coal is said to be waiting development. 


The Electric Light at Cardiff.—An exhaustive report of 
Mr. A. Ellis, electrical engineer and manager, on charges 
for current was submitted to the lighting committee of 
the Cardiff Town Council on Tuesday. The principal 
recommendation was that instead of charging 6d. per 
unit for the first hour, and 3d. per unit after, the charge 
for the first hour’s consumption should be increased to 7d. 

r unit, and the lower charge reduced to 2d. per unit. 

he report was unanimously adopted. 


The Bristol Channel.—The War Office authorities have 
been making several extensive improvements and altera- 
tions in the construction of a new fort at Battery Point, 
Portishead. The works have been in hand since last 
August, and they will take something like three or four 
months to complete. The first contract, which is for ex- 
cavations, for ammunition, stores, and other munitions 
of war, was for 12,0007. It is now proposed to build a 
dépét for those who are to be in charge of the fortifica- 
tion ab a further cost of 80007. The whole of the works 
will ba out of sight, and, to some extent, have been 
formed by blasting. The 4.7-in. guns which are intended 
to be placed in position will also be out of sight. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
The directors of the Ebbw Vale Steel, Iron, and Coal 
Company, Limited, in their report for the year ending 
March 31 last state that their expectations that the year 
would be a prosperous one have been fully justified. The 
collieries have been well and —s employed during 
the year, but the results would have been better had the 
men worked more regularly and taken full advantage of 
the very high earnings available. During the closing 
weeks of 1900 the markets fell away rapidly, and there 
has been a serious decline in prices. The special branches 
of the iron and steel trades in which the company is 
engaged have not during the past year been remunera- 
tive, and the operations of the company in these depart- 
ments have been disappointing. The autumn of last year 
witnessed a sudden and almost absolute cessation in 
the demand, followed by a serious reaction in prices, 
and it has been with difficulty that the works have been 
keptemployed. Thereis at present a fair demand for the 
company’s products, and prices have already improved, 
but ib is too early to express any opinion as to the con- 


tinuance of these favourable indications. A new coal| pH 


washery at Marine Collieries was completed at the end of 
1900, and is now working efficiently. The directors, after 
adding 50,0002. to the reserve fund, recommend a dividend 
: poo rate of 6 per cent. per annum, carrying forward 


South Wales Coal and Iron.—The exports of coal from 
the five gx er Welsh ports—Cardiff, N ewport, Swan- 
sea, Port Talbot, and Llanelly—amounted in May to 
1,552,246 tons foreign, and 314,329 tons coastwise. The 
exports of iron and steel were 7943 tons ; those of coke, 
11,317 tons; and those of patent fuel, 96,636 tons. 
The aggregate exports of coal from the five ports in 
the five months ending May 31 this year were: Cardiff, 
6,610,300 tons ; Newport, 1,444,123 tons ; Swansea, 871,794 
tons; Port Talbot, 167,509 tons: and Lilanelly, 95,559 
tons ; or in all 9,021,776 tons. The aggregate exports of 
iron and steel were: Cardiff, 12,303 tons; Newport, 
15,533 tons; Swansea, 262 tons; and Port Talbot and 
Llanelly, nid; or in all 28,098 tons. The aggregate 
exports of coke were: Cardiff, 31,240 tons; Newport, 
7398 tons ; Swansea, 3501 tons; Port Talbot, 4053 tons ; 
and Llanelly, ni/; or in all 46,192 tons. The aggregate 
exports of patent fuel were: Cardiff, 161,034 tons; New- 
port, 21,863 tons ; Swansea, 171,224 tons; Port Talbot, 
9950 tons; and Lilanelly, ni/; or in all, 374,071 tons. 





MISCELLANEA. 

_TuE Limmatvalley Electric Road Railway, which is 
eight miles in length, and connects a number of large 
Villages with the town of Zurich, Switzerland, was opened 
for traffic in April last. The line has been constructed 
under the direction of Dr. Du Riche Preller, M.LE.E, 
a3 managing director and chief engineer, the general 
contractors being Messrs. Brown, Boveri, and Co., 
Limited, of Baden. 


Messrs. Craven Brothers, Limited. have received an 
order from the British Westinghouse Electric and Manu- 
facturing Company, Limited, for eight electrically-driven 
overhead travelling cranes for their new workshops, 
which are at present being erected in Trafford Park. 
Each crane is to lift a safe working load of 50 tons, and 
18 to be built for a span of 90 ft. This is probably the 
widest span that any workshop cranes have so far been 
made in this country. 


For the new steam oy traffic between Zedser (Den- 
mark) and Warnemiinde ( ermany) four large new steam 


mark, a 4 will be the largest steam ferries ever built, 
and will ny goat mere — 50,0002. ae = = 
constructed specially for the traffic, and wi 
only have one set of rails on the ao ; whilst the other 
two, which are more intended for goods traffic, will have 
double rails. 
In a paper recently read before the Railway Signalling 
Club, at Chicago, Mr. A. G. Shaver, of the Union 
Pacific Railway, drew attention to the effect of the quality 
of the ballast, on the insulation of the track circuits used 
in some modern signalling arrangements. When dirt 
ballast only is available, the leakage isso great, he states, 
that the track circuits must be kept short. Whilst, 
where stone ballast is used, the length may be as much 
as a mile, if proper relays are used. 


It is interesting to note that American railroads are more 
and more adopting the English plan of carrying the bal- 
last right across the smaller bridges. The plan, of course, 
increases considerably ths load on the structure, but in 
the case of small spans this is beneficial per se, and 
there are further advantages in maintaining continuity 
as much as possible in the character of the track. The 
plan in question is being adopted for all the street cross- 
ings involved in the heavy work of track elevation now in 
progress in Chicago. Some 227 miles of track are being 
dealt with on the Chicago and Alton and the Santa Fé 
and Illinois Central lines alone. The cost, which is esti- 
mated at the moderate amount of 2,000,000/., is bein 
shared by the municipality and the companies. The week 
is being done progressively, 

Referring to the order for a cruiser for the Turkish 
Navy recently given to Sir W. G. Armstrong, Whitworth, 
and Co., a Reuter despatch from Constantinople says that 
for the last twenty-five years no purchases of the kind 
have been made in England ; but all the orders for the 
army and navy (with two exceptions, namely, when the 
firms of Messrs. Ansaldo, of Genoa, and Messrs. Cramp, 
of Philadelphia, received contracts) have been placed 
with German houses. The contract price of the new 
cruiser is, roughly, 378,000, payable in twelve instal- 
ments, the first of which is due now. The dimensions of 
the ship are as follows: Length, 330 ft.; beam, 42 ft.; 
displacement, 3250 tons. The engines will be of 12,000 
indicated horse-power, with a maximum speed of 22 knots. 
The armament will consist of two 15-centimetre, eight 
12-centimetre, and six 47-millimetre quick-firing guns, 
besides six machine guns of 37 millimetres. The vessel 
is to be ready in twenty-two months, and will be put in 
hand as soon as the first instalment of the purchase money 
has been paid. 

A committee has recently been appointed by the 
Institution of Civil Engineers, with the support of 
the Institution of Mechanical Engineers, of the Insti- 
tution of Naval Architects, and of the Iron and Steel 
Institute, to consider the advisability of standardis- 
ing the various kinds of iron and steel sections; and 
if found advisable, then to consider and report as 
to the steps which should be taken to carry such 
standardisation into practice. The committee is com- 
posed as follows: Mr. James Mansergh, Pres. Inst. 
C.E., Sir Benjamin Baker, K.C.M.G., Sir John Wolfe 
Barry, K.C.B., Sir Frederick Bramwell, Bart., Sir 
ouglas Fox, Mr. G. Ainsworth, Mr, William Dean, 
Mr. A. Denny, Mr. J. Allen McDonald, Mr. E. Windsor 
Richards, Mr. James Riley, Professor W. C. Unwin, 
F.R.8., and Dr. J. H. T. Tudsbery (hon. secretary), Mr. 
Leslie S. Robertson, M. Inst. C.E., of 29, Victoria- 
street, S.W., has been appointed secretary to this com- 
mittee, which has already commenced its work by taking 
evidence tendered by engineers, manufacturers, and con- 
tractors, bearing upon the subject of the inquiry. 


The new Panama company, which was formed a few 
years ago to carry on the operations on the Isthmus of 
Panama abandoned by the original concern, was ers 
with a capital of some 65,000,000 francs. The object of 
the re-opening of the undertaking was to show that the 
project of a canal by way of the Panama Isthmus was 
quite practicable, and for this reason the attention of the 
spt of the enterprise during the past five years has 

en mostly turned to the reduction of the Culebra ridge. 
It was this barrier which was so frequently looked upon 
as insurmountable in former days. At the present time, 
the cutting on this section of the canal has been so far ad- 
vanced as to show that the obstacle can be overcome with 
comparative ease, if money for the payment of the neces- 
sary number of labourers is forthcoming. For the past 
five years the average number of men working on the 
excavations has been 3500 daily, and there are still funds 
enough to continue the services of a similar number 
of employés for the next year or eighteen months. 
When that period expires, the company will be 
forced to suspend operations, unless fresh money 
can be raised. Ib is in view of the possible ex- 
haustion of all pecuniary resources that the effort has 
been made to dispose of the canal concession to the 
United States Government, but co far little success has 
rewarded the advance put forward in this direction. 
In a conversation with General Alban, the governor of 
the department of Panama, the Panama correspondent of 
The Times was informed that if the company were unable to 
dispose of the concession to the United States Government, 


be finished with an additional expenditure of nob more 
than 10,000,0007. 


_The joint committee of the Staines Reservoirs paid a 
visit of inspection to the works on Monday last, noting 
from the train on the way the progress which has 
been made with the lower portions of the aqueduct 
and the Hampton distributing reservoir. The sluices 
at Bell Weir and the machinery for working them 
are practically finished, and the same is true of the 
conduit along which the water flows by gravitation from 
the intake to the pumping station at the reservoirs, At 
the latter the boiler-house and the engine-house are com- 
plete, though the boilers and are not in place, and the 
pumping engines are only in course of erection. Most of 
the piping between the pumps and the reservoirs is also 
laid, and the aqueduct from Staines to Hampton has been 
constructed. The two reservoirs, with their total combined 
storage capacity of 3300 million gallons, are both finished 
as regards their embankments, which measure over four 
miles round. The more northerly of the two is rapidly 
oe completion, for little else remains to be done 
beyond putting in the concrete facing, which is necessary 
to resist wave-action on the higher portions of the 
slopes, and about three-quarters of this facing is already in 

. The remaining quarter will be finished shortly ; and 
it is hoped that the reservoir will be ready for use, if re- 
quired, in the course of the present year. The other, or 
southern, reservoir is in a less advanced condition, the 
concrete facings not having yet been begun, but it will 
probably be finished next year. en this has been 
done, the three companies concerned—the West Middle- 
sex, the New River, and the Grand Junction—will have 
an additional supply of 35 million gallons a day. When 
the flow of the river at Bell Weir exceeds 265 million 
gallons a day they may abstract any surplus up to 100 
millions, of which 35 million gallons may be run direct to 
the filter-beds at Hampton, and the residue pumped into 
the reservoirs. If the flow at Bell Weir is less than the 
minimum specified, nothing may be taken from the 
Thames there, but the companies have the water stored 
in the reservoirs to fall back on. It follows, therefore, 
that London generally—for by means of connecting mains 
other companies besides those directly interested will be 
able to share in the new supply in case of emergency— 
will derive from the new scheme at Staines an increased 
supply of 35 millions a day, taken direct from the river 
if the Thames is full, and, if it is low, from the reser- 
voirs, which alone will be able to yield that amount for 
over three months, 





Cromer.—On Saturday, the 8th inst., a new pier and 
parade were opened at Cromer by Lord Claud Hamilton, 
the Chairman of the Great Eastern Railway. A large party 
of visitors was taken down, the run of 138 miles bein 
made each way in 2 hours by oneof Mr. Holden’s oil-fi 
locomotives, the speed from stop to start, including 
slows for signals and a drawbridge, being exactly 59 
miles an hour. Cromer has not been in a hurry to pro- 
vide itself with the common attractions of the watering- 
place; it relies rather on its old-world style, and the 
stretch of beautiful scenery which extends for miles 
around it, todraw visitors of the best class. For the ordi- 
a it has no desire, and it makes no provision. 
At last, however, it has builta pier, witha eon each 
side of it. The pier is a substantial structure designed 
for a promenade, there being no intention of passenger 
steamers landing or disembarking their freights along- 
side. The direction of the pier is approximately N.N.E., 
and therefore points fairly towards the North Pole. The 
pier is founded on —7 iron piles driven deep into 
the bed of the sea, and thereon are carried cast-iron 
columns, which in turn support the main girders carry- 
ing the deck and superstructure. The total length of the 
pier is 500 ft., and its narrowest width 40 ft., there being 
considerable additions made to its width at the entrance, 
midway in its length, and atthe head. The pier head is 
145 ft. long and 113 ft. wide, and supports a commodious 
sheiter, 100 ft. in length and 70 ft. broad, with bandstand. 
This shelter is covered in by a well-arranged and ven- 
tilated marquee cover when necessity demands. The pier 
was commenced in October, 1899, and completed in May, 
1901. During the season 1900 a length of thestructure was 
opened to the public, and a band played thereon twice daily, 
The broad and well-kept promenades of the Commis- 
sioners now extend for close upon three-quarters of a 
mile. Starting from the lifeboat gangway, a promenade 
averaging 40 ft. in width extends away to the eastward 
for 310 yards, and terminates on a long sandy beach, 
stretching away to the footof the golf links cliff. To the 
west of the gangway the new promenades, which are 
40 ft. in width, and faced by substantial concrete walls 
broken up by numerous bastions, inclines, and steps, 
stretch away in one almost unbroken line for 1000 yards 
The outlay on the promenades and promenade pier, &c., 
has amounted to hater ig? 42,0002. The works were 
started in December, 1899, and completed in May, 1901, 
the greater portion of the promenades being ied for 
traffic during the season of 1 The whole of the works 
were carried out by the Cromer Protection Commissioners 
under powers obtained in an Act of Parliament, 
which received the Royal assent in August, 1899, 


or to raise funds to carry on the works, the Colombian | Messrs. Douglass and Arnott, of Westminster, have 
authorities would take the construction of the canal in| acted as engineers to the Commissioners, both in prepar- 
hand. The idea is, apparently, that the excavations can | ing the echeme for Parliament and during the erection of 
be continued by the employment of convict labour, and | the works. During the construction of the new prome- 
that all long-sentence prisoners in the Colombian gaols | nades and a portion of the pier Mr. Woodford Pilkington 
should be sent to Panama to serve out their terms of | acted as superintendent of works. The contractors for 
imprisonment on the canal works. Whether this may | the various sections of the works were as follows: Pier 
prove a feasible scheme or not remains to be seen ; but at| —Mr. Alfred Thorne, of Westminster ; parades (western 
most only about 1000 labourers could be provided by | section)—Mesers. B. Cooke and Co., of Westminster ; 





such means. On the other hand, the engineers now in 





€rries are being built—two in Germany and two in Den-! charge of the works assert confidently that the canal can 








es — section)—Messrs, Anthony Fasey and 
ms, of Leytonstone, 
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MOTOR-DRIVEN MOWING- MACHINE. 
CONSTRUCTED BY THE DEERING HARVESTER COMPANY, CHICAGO. 
(For Description, see Page 800.) ° 
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THE NAVY ESTIMATES. 


THE modern practice of taking the votes of the 
Navy Estimates disjointedly, at long intervals of 
time, is, no doubt, forced on the Government by 
the custom of obstruction which appears now to be 
the strongest weapon in the armoury of an Oppo- 
sition. The British Constitution may be, on the 
whole, all that its admirers claim for it, but it is 
hard to recognise its perfection when one sees the 
expenditure of many millions of pounds on the 
most essential need of the country subordinated to 
petty parliamentary squabbles fomented for party 
purposes, and, whichever way they may be decided, 
are of no material interest to the nation. 

On Friday last a striking instance of this state 
of things was exhibited. The most important 
vote in the Navy Estimates was on the paper, 
but its consideration was delayed until a late 
hour by debates which those who raised them 
knew to be no more than a farce, and took no 
pains to disguise their knowledge. Even when 
the House got into Committee, the time was 
frittered away on unimportant details, and till a 
late hour the attention of members was taken up 
by an entirely personal matter. No doubt the 
history of the design of the Royal yacht is a matter 
deserving of attention, but that is no reason why 
leading members of the Opposition should base 
upon it an attack on the present administration. 
Whatever party might have been in power, it may 
safely be said the procedure would have been the 
same ; and if Mr. Robertson had again been Par- 
liamentary Secretary, he would have been in the 
position of defendant instead of prosecutor. 

We do not propose entering at length into the 
question of the mistake in the design of the Royal 
yacht. Much has been said on the subject which 
ought not to have been said, and there is much 
which might be said that will never be said. 
Yachts for royal personages are curious things to 
deal with, and a constructor who undertakes their 
design may find there are many things over which 
he has no control. For this reason, doubtless, it 
would have been better had the Royal yacht been 
built by contract in a private yard ; although, 
when the experience of yachtbuilders is spoken of, 
one wonders how many contractors have con- 
structed vessels quite like the new Royal yacht. 
However, a great miscalculation has been made— 
that is frankly acknowledged ; and the Director 
of Naval Construction, the technical head 
of his department, takes upon himself the 
blame, as he is bound to do by the custom of the 
Service. It is a rare opportunity for parliamen- 
tary stormy petrels to rejoice, the more relished 
because in this connection it is unique. We are 
not aware how many warships Sir William White 
has designed since he made a great pecuniary eacri- 
fice in leaving Elswick and returning to the Admi- 
ralty. There is not, at the present time, a single 
ship in any class of first importance, flying the 
white ensign, the drawings of which do not bear 
his signature. His work stands alone, not only in 
its magnitude, but in its success. The generous 
remarks made by Sir Edward Reed, a member of 
the Opposition, but himself a predecessor of Sir 
William White, might be read with advantage by 





Department at Whitehall. ‘‘ No designer,” he 
said, ‘‘no matter how able, was free from an error 
of this kind creeping into his design ; and if any 
reproach could be levelled at Sir William White at 
all, it was for having undertaken a work which he 
might very well have passed on to a private firm.” 

Turning to the details of the part of the Esti- 
mates under discussion, we find that the total for 
Vote 8 is close on 15,000,0001., of which about 
9,000,0007. is devoted to new construction. This 
is the largest amount ever brought forward, though 
exceeding only by a small sum the demand of last 
year. Of the total amount voted, over 8 millions 
is to be spent in the dockyards and 6} millions 
upon contract work. These sums are exclusive of 
naval armaments, which are provided for separately 
under Vote 9, and will cost nearly 4,000,000/. 

The new shipbuilding programme for the year 
includes three battleships, six armoured cruisers, 
two third-class cruisers, ten torpedo-boat destroyers, 
five torpedo-boats, two sloops, and five submarine 
boats ; the latter were ordered, and work was com- 
menced on them, last year. No particulars of 
these vessels are to be obtained—the First Lord’s 
annual statement is silent on the subject, and if 
we turn te the Navy Estimates we simply find the 
legend, ‘‘ Design not yet settled.” 

On the vote for 2,684,000. for the personnel 
of the dockyards, a statement was made on the 
question of wages to dockyard labourers. At 
Woolwich, we are told, there were labourers in the 
employment of the Admiralty working side by side 
with those employed by the War Office, and receiv- 
ing a shilling a week less. It was very properly de- 
termined by the Admiralty that this should not 
continue, and the wages of the Woolwich labourers 
were raised to an equality with those of the 
War Office men. This, however, led to another 
anomaly, for workmen at Deptford were thus 
made to receive a lower rate of pay than 
similar men at Woolwich. At first the Admiralty 
resisted the demand of the Deptford labourers, 
foreseeing if they gave way they would have to 
accept the consequence of having to raise dockyard 
wages all over the kingdom. As a matter of fact, 
this is what has had to be done. The question of 
shipwrights’ wages arose almost as a necessary corol- 
lary, and it was discovered on inquiry that the 
dockyard men were not on equality in regard to 
pay with other skilled labourers of the same class. 

forms have therefore also been introduced 

in this field to the advantage of the men. The 
established shipwrights hitherto receiving 32s. 
a week, the hired shipwrights paid 33s. 6d., and 
the probationers, at 31s. 6d., would each receive 1s. 
advance. The recorders, the women machinists, 
and spinners would likewise receive additional Pay, 
the latter getting from 13s. to 18s. 6d. a week. 
The concessions here made, although welcomed by 
the representatives of dockyard labour in the 
House, were not accepted by them as a final solu- 
tion of the question. It is claimed that outside 
wages are much higher—no doubt this is largely 
true ; but there are some compensating advantages 
in dockyard employment. If, however, these are 
insufficient to counterbalance smaller pay, the 
Government will again have their hands forced, 
and be compelled to make further concessions. 
As will be gathered from what has been said, 
the discussion was of an exceedingly trivial nature. 
It is hardly less than a calamity at the present 
time, when every effort should be made to ensure 
that the vast sums voted for the maintenance of 
the Navy should not be adequately discussed. To 
some extent the result is due to the unskilful 
manner in which the matter was brought forward. 





OIL-ENGINE TRIALS AT CARDIFF. 

In 1890 the Royal Agricultural Society of Eng- 
land held trials of oil engines at Plymouth, and 
four years later (1894) they held similar trials at 
Cambridge. The first trials were in the early days 
of petroleum motors, and only brought out two 
competitors. The Cambridge trials were well at- 
tended, and their results were accepted for a long 
time as the standards of efficiency and economy in 
regard to such engines. But advances have been 
made since then, and in connection with the Show 
to be held at Cardiff next week the Royal Agricul- 
tural Society again offers prizes for the best engines 
that are presented for the verdict of its judges. The 
prizes are 401. and 201. for portable oil engines not 
exceeding 15-brake horse-power, and similar sums 





those who are inclined to condemn the Constructive 
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20-brake horse-power. There were eight entries of 
portable engines, of which six are now actually on 
the ground and under tent, but no agricultural 
locomotives have been entered. Evidently makers 
realise that the oil engine is not sufficiently elastic 
to comply with all the demands that are made on 
an agricultural locomotive. They would doubtless 
give a fair account of themselves on the road, but 
when they were required to get in and out of stack- 

ards, and to make their way over soft ground that 
had no pretensions to be a road at all, they would 
most probably fail. It is a sine qua non with a 
farm locomotive that it shall be able to pull itself 
out of any difficulty, and up to the present there is 
no motive power, except steam, which has satisfac- 
torily complied with this condition. 

The judges at the present trials, which commenced 
on Wednesday last, and are still in progress, are 
Professor Ewing and Mr. J. G. Mair-Rumley. 
It would have been difficult to hit upon any two 
men that represented the motto of the Society, 
‘** Science with Practice,” more completely. It is 
not that one stands for science and the other for 
practice, but each stands for both, although in 
varying degrees. Neither needs any introduction 
to our readers, but we may recall the fact that Mr. 
Mair - Rumley, when known as Mr. Mair, of 
the firm of Messrs. Simpson and Co., of Grosvenor- 
road, Pimlico, was among the first of our manufac- 
turing engineers to make a scientific study of 
steam-engine economy. At a time when the 
method of making rigorous tests was scarcely 
understood, he undertook dozens, and he was always 
ready to accept specifications for steam engines 
including guarantees of economy, when they were 
drawn within the limits of possibility. Professor 
Ewing is also widely known as an expert in engine 
testing, in addition to being an authority on thermo- 
dynamics. 

The following is the list of competitors at the 
trials : Messrs. Crossley and Co., Limited, Man- 
chester; Messrs. Nayler and Co., Hereford ; Messrs. 
J. and F. Howard, Bedford; Messrs. R. Cundall 
and Sons, Limited, Shipley, Yorks ; Messrs. 
Humphries and Co., Limited, Pershore ; Messrs. 
Ruston, Proctor, and Co., Limited, Lincoln. 

The only one of these firms which took part in 
the Cambridge trials was, if our memory serves us, 
Messrs. Crossley Brothers. All the others have 
entered into manufacture of oil. engines since that 
date ; while of those who appeared at Cambridge, 
some are resting on their laurels, and others have 
lost their enthusiasm for competitive trials, or have 
retired altogether from what is a difficult subject. 
At the conclusion of the present tests we shall learn 
what has been the progress of the last nine years. 
The trials extend over several days. They com- 
mence with three days’ run, of ten hours per day, 
at the declared horse-power, and then will come 
half-power and light-load tests. At the time of 
writing Royal Daylight oil is being used ; but this 
is to be afterwards changed to Russoline. The 
specific gravities of these oils are .79 and .82 respec- 
tively, and the change will involve some difficulty 
to such of the competitors as have tuned their 
engines to one kind of oil, and have not means for 
readily changing to another kind. We hope in our 
next issue to give the results of the trials, and in 
the meantime we give a general description of the 
engines on the ground. 

Messrs. Cundall and Co. have never yet exhi- 
bited a portable engine, and consequently their 

resent appearance in a new field is full of interest. 
hey show an engine of 15 brake horse-power, 
with a cylinder 10 in. in diameter by 18 in. stroke. 
Its salient feature is that it has two blue flame 
lamps—one for the ignition tube and the other for 
the vaporiser. This latter is not used at heavy 
loads when there is the certainty that the vaporiser 
will be sufficiently hot to secure ignition. At light 
loads, and at meal times, the second lamp is 
brought into operation, and all chance of unexpected 
stoppage is prevented. These lamps are both sup- 
plied with oil by the same pump which feeds the 
vaporiser, and there is a valve which regulates both 
simultaneously, in addition to a valve for cutting 
out the second lamp. For the engine the oil is 
delivered to a small cistern, in which is a cup, the 
rim of which can be raised and lowered by a screw 
to vary its capacity. Thereis a valve at the bottom 
of this cup, and, each time an explosion is to take 
place, this valve is opened by the action of a hit- 
and-miss motion controlled by the governor. The 
contents of the cup are sucked through the vaporiser 
* into the cylinder. All oil which is pumped in 





excess of requirements runs back into the tank. 
The vapour valve is opened by a cam, while the 
air valve is opened by the suction, and the exhaust 
valve by a cam. 

The engine is built on a cast-iron bedplate, and 
this is carried by two H-beams. The oil tank is 
beneath the cylinder, and the water tank beneath 
the crankshaft. A rotary pump forces the water 
through the jacket, and then delivers it through 
perforated pipes on to a sheet-iron canopy which 
covers the whole of the engine, and forms a general 
protection from the weather. The water is cooled 
in this way, and finds its way back to the tank. 

Messrs. Humphries and Co. are not newcomers at 
the Royal Show. Their oil engines have been seen 
there for many years, and their peculiar features 
have already been described in our columns. It 
will be remembered that the engine is one of the 
‘‘lampless” variety, depending for the ignition 
of the charge on the heat of the combustion 
chamber. Further, it has no sideshaft. The 
valves are worked from a crankpin in a gear-wheel 
driven at half the speed of the crankshaft. The 
connecting rod drives a slide, and the necessary 
“dwell” is obtained by causing this slide to 
operate the valves at each end of its stroke, 
the remainder of the stroke being idle. The 
slide operates a rackshaft, and this opens the 
exhaust valve and the air valve alternately. 
The oil pump is worked by a cam on the gear- 
wheel, and delivers its oil direct into the 
cylinder. Here it impinges on a deflecting plate, 
which directs it into a cast-iron pocket, which is 
maintained at a dull red heat, and effects its imme- 
diate combustion. The amount of oil is controlled 
by the governor, which opens a by-pass valve, more 
or less, and lets a part of the oil flow back to the 
tank. The water pump is worked by an eccentric 
on the crankshaft, and the hot water is finally de- 
livered to a cooler at the base of the funnel. The 
engine is working at 124 brake horse-power, and 
has a cylinder 10 in. in diameter by 15 in. stroke. 
The engine unfortunately suffered some injury in 


K. | transit, and this has interfered with its good work- 


ing so far. 

Messrs. Nayler and Co., of Hereford, have 
brought to the trials an engine in which simplicity 
of construction is a noticeable feature. They have 
kept down the number of parts to what is just 
necessary, and have not attempted to buy economy 
at the expense of complication. Their engine has 
only two valves—an air valve and an exhaust valve, 
the latter being under the control of the governor, 
and being held open when the speed of the engine 
is above the normal. When the exhaust valve is 
open there is no vacuum formed behind the 
piston, and consequently there is no vapour 
drawn in from the vaporiser and no explosion. 
This is the simplest method of governing, and is 
consequently popular. The oil runs by gravity 
to the vaporiser, dispensing with a pump. To this 
end the oil tank is placed above the cylinder, and 
a stand is provided on the bed to carry a reserve 
store. The oil tank delivers into a small cistern 
by a ‘‘chicken feed,” the well-known device for 
maintaining liquid at a constant level. From this 
cistern the oil is sucked to the vaporiser by the 
vacuum caused by the piston, the amount of oil 
being regulated by a screw plug in the pipe. The 
vaporiser is kept hot bya ote fed with oil from 
a separate supply placed above the tank from 
which the engine is fed, the heat being sufficient 
to maintain a blue flame, after the lamp has had 
a preliminary heating by a hand lamp. The igni- 
tion tube is kept hot by the same lamp. 

The declared power of Messrs. Nayler’s engine 
is 6 brake horse-power, the cylinder being 7? in. 
in diameter by 15 in. stroke. This cylinder is 
mounted directly on the frames, the weight of a 
cast-iron bed being saved. The frame is of two 
channel irons, carrying below them a tank for water. 
A pump, worked by an eccentric on a sideshaft, 
lifts the water from the tank, and forces it through 
the cylinder jacket. From this it is delivered over 
a cone of wire gauze situated over the fore carriage 
and in front of the funnel. The interior of this 
cone is connected to the funnel, up which there is 
a sharp draught caused by the exhaust. The result 
of this arrangement is that while water is flowing 
in athin sheet down the cone, air is being drawn 
through it, and so the water suffers a rapid cooling, 
partly by conduction and partly by evaporation. 
At the commencement of the trials on Wednesday 
the engine started well and ran without incident. 

Messrs. J. and F. Howard have shown both fixed 





and portable oil engines at the Royal Show for 
several years, and we have often been able to speak 
in terms of commendation of their design. This 
year they have not had to introduce any new 
features in order to bring the engine up to the 
point at which it could enter into competition 
with other makers, and they therefore go into 
the contest with the confidence engendered by 
a long experience. Their motor is working at 
12 brake horse-power, and running with an 
ease and regularity which must be very satis- 
factory to those in charge of it. It is one of those 
which have a separate lamp to heat the vaporiser 
and the ignition tube, and which do not depend on 
the temperature of the explosion chamber to 
ensure the combustion of the charge. Such engines 
will work equally well both with light and heavy 
loads, and can be stopped at meal times with the 
certainty that they will start without delay when 
the bell rings. 

There are two cams on the sideshaft — one 
works the exhaust valve; the other operates the 
vapour valve and the oil pumps; but between the 
cam and its work there is interposed a hit-and-miss 
motion controlled by the governor. Consequently, 
when the engine is running above speed, oil is not 
pumped into the vaporiser, and the vapour valve is 
not opened to thecylinder. The two oil pumps have 
different offices—one pumps oil into an air vessel for 
the supply of the lamp, which, of course, is fed 
under pressure; the other pumps oil to the 
vaporiser. The down-stroke is effected positively 
by the cam, and the return stroke by a spring. 
The limit of the return stroke is fixed by an ad- 
justable stop. When more oil per stroke is required, 
this stop is raised, and the stroke of the pump 
lengthened; and conversely, when less oil is needed, 
the stop is screwed down and the stroke shortened. 
The air valve is opened by the suction in the 
cylinder, and has no cam for its manipulation. 
There is one feature of the ignition tube which is 
worthy of notice. At its outer end there is a 
hollow cast-iron ball, the interior of which is in 
free communication with the interior of the tube. 
Before each explosion this ball is filled with a charge 
at pressure, and when the ignition takes place there 
is a sudden release, projecting the flame well into 
the combustion chamber, and keeping the mouth 
of the tube free of all deposit. 

Messrs. Howard’s engine is built on a cast-iron 
bedplate, and this is mounted on two steel channels, 
which carry the rear axle and the fore carriage. The 
oil tank is placed beneath the cylinder between 
the channels, and the water tank at the fore end. 
The water is forced through the jacket by a 
pump worked by an eccentric on the crank- 
shaft, and it is finally delivered to a cooler. 
At the top of this there is a rotating sprayer, which 
distributes the drops over a number of boards built 
up into a chequer work. The water trickles down 
these boards, and through the interstices a strong 
draught of air is drawn by the inductive action of 
the blast. By this means the water is kept cool, 
and it is only the quantity lost by evaporation that 
needs to be renewed. 

This is the first time that Messrs. Ruston, 
Proctor, and Oo., Limited, of Lincoln, have 
brought a portable oil engine to a Royal Show. 
This engine is worthy of their reputation, and has 
a well-designed workmanlike appearance. It 
started without difficulty and ran very sweetly, 
requiring no attention. Its declared load was 10$ 
to 12} brake horse-power on Royal Daylight oil, 
and 12 to 14 brake horse-power on Russoline, the 
cylinder being 94 in. in diameter by 16 in. stroke. 
The feature to which the builders have devoted 
their special attention has been the avoidance of 
all adjustments by the man in charge. They have 
determined the exact conditions under which the 
engine will work best, and have crystallised these 
conditions in iron and steel, so that the attendant 
has no power to alter them. Whether he be 
ignorant, or, what is worse, conceited of his know- 
ledge, he cannot alter anything except the air 
supply; and as far as could be seen in the first 
day’s trial, there is no necessity that he should. _ 

The engine is of the usual four-cycle type, with 
the usual air and exhaust valves, and a vapour 
valve, which, together with the oil-measuring appa 
ratus, is under the control of a governor. The oil 
is elevated from a tank, situated between the 
channel irons which form the the carriage of the 
engine, by a simple pump, without packing or 
delicate valves. It is raised to a measuring cistern 
above the engine. This cistern has an overflow 
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orifice, and all oil not used runs back to the tank. 
The supply to the vaporiser is controlled by 
the governor. When a charge is required, a 
measured quantity—the amount of which cannot 
be varied by the attendant, however enthusiastic 
or officious he may be—is delivered down 
a pipe. The device by which this is accom- 
plished is a very pretty piece of mechanism. The 
delivery pipe stands vertically in the measuring 
cistern, its mouth, which is finely chamfered, 
being above the oil level. Around this pipe is a 
sliding bush, which at its upper end is bored out 
to a larger diameter than the pipe on which it 
slides. The annular space formed by this boring 
out contains the exact amount of oil for one 
charge, and when the bush is raised above the 
mouth of the supply pipe, this oil pours down the 
pipe into the vaporiser. This action takes place 
every time the governor brings the hit-and-miss 
device into operation, the bush being then raised 
above the top of the central supply tube. 

The oil which passes down the supply tube is 
swept along to the vaporiser by a little air, which 
is admitted through small holes in the side of the 
cistern, and immediately before entering the vapo- 
riser is joined by a further and larger supply of air ; 
the mixture is then drawn through a spiral groove, 
and passing by the vapour valve, is admitted to 
the combustion chamber, where it is mixed with 
the main air supply to form the charge. The vapo- 
riser is surrounded by an extension of the combus- 
tion chamber in which the explosions take place, 
and keep it hot enough to vaporise the oil. 
Ignition is effected by an automatic ignition-tube 
placed beneath the vaporiser, and opening at both 
ends to passages leading to the combustion chamber. 
After the vaporiser and ignition tube have been 
heated at starting by a single lamp, they are auto- 
matically kept at the temperatures required by the 
heat of the explosions. The only adjustment in 
the hands of the attendant is the air-cock, by means 
of which the mixture may be varied as required. 

To facilitate starting the compression is let off, as 
iscustomary. There is, however, a special arrange- 
ment, forming the subject of a patent which has 
been applied for, to assist in this operation. It 
comprises an extra roller, with a screw thread 
inside it, asif it were a nut. This is placed on an 
extension of the exhaust lever pin, which is also 
threaded. By screwing the roller to the right 
extremity of this thread, the roller comes in line 
with a larger boss on the camshaft, and so holds 
open the exhaust valve. As the engine rotates 
the roller is revolved, and works towards the 
left-hand end of the pin, passing in so doing— 
after a definite number of revolutions—from the 
non-compression cam to the half-compression cam. 
At this point the engine gets an explosion, and 
starts. In the course of a few more revolutions 
the roller is screwed automatically from engage- 
ment with the half-compression cam and put out 
of gear, the engine being then fully started. One 
man can start the engine with certainty without 
difficulty. 

To suit the engine for different varieties of oil 
small covers are supplied, which fit on a branch 
from the cylinder. These covers project internally 
into the clearance space, and occupy more or less 
of it, according as greater or less compression is 
desired. The engine itself is on a cast-iron bed- 
plate, and this is mounted on a frame made of 
two channels. The oil tank is placed between 
the channels at the rear end, and has a capa- 
city for 16 hours’ work. The water tank is between 
and below the forward part of the channels, 
and holds 60 gallons. This water is circulated 
by a positive wheel pump, driven from the 
side shaft. It forces the water through the jacket, 
and delivers it to the cooling tower. The pump 
and wheels are both of brass, and there are no 
valves to get choked or out of order. The cooling 
tower contains a number of perforated boards, 
arranged spirally, on to which the water is sprayed ; 
and a current of air is drawn through in the opposite 
direction by the inductive action of the exhaust. 
When the pump stops, all the water returns to the 
tank, and there is no danger of the cylinder being 
cracked by frost. 

_ As we have already said, Messrs. Crossley’s firm 
is the only one which appeared at the Cambridge 
Show, and now it appears with seven years’ ex- 
perience added to that which gained it the second 
prize at the previous trials. The Crossley engine 
18 representative of all that prolonged experience, 
ample capital, and trained mechanical skill can 








accomplish, and its performance will be watched 
with intense interest. The finish for which the 
makers are celebrated, and the admirable work- 
manship resulting from the use of the best tools 
and the most complete methods, are evident to the 
spectator. The thermo-dynamical conditions, of 
course, are not patent to the eye, and will only 
be revealed when the figures are got out, but 
nothing has been omitted that could add to the 
economy. The Crossley engine is of considerable 
size—15 brake horse-power—so its thermal effi- 
ciency should be high. At this size the question 
of oil consumption becomes of more importance 
than in small engines. The value of the oil small 
engines burn cannot be large, and a few per cent. 
more or less is of little importance. It is the bill 
for attendance, repairs, depreciation and interest, 
that bulks most largely in this case ; and increase 
of complexity is dearly purchased by a slight 
decrease in the oil bill. But with larger engines 
the conditions are different, and hence we find that 
Messrs. Crossley provide air, vapour, and exhaust 
valves all positively worked by the camshaft. They 
do not add a timing valve ; that is a feature of their 
gas engines which is not found in their oil engines. 
The ignition and vaporisation are effected by a lamp 
which burns always; it is fed by a separate pump, 
and insures that the combustion of the charge shall 
take place regularly both at light and heavy loads. 
A second pump supplies oil to the vaporiser, both 
pumps being worked from one eccentric. The oil 
is delivered to a timing cistern with an overflow 
leading back to the tank in the bed, and a mea- 
sured quantity is delivered to the vaporiser every 
time the governor opens the vapour valve and allows 
the vacuum behind the piston to suck in the oil. 
The arrangement by which this is effected is full 
of interest to the mechanic. There are two tubes, 
together making a VY, situated in the oil cistern, 
and always filled to a certain height. In the angle 
of the Y is a valve which controls the passage to 
the vaporiser, and when this valve is raised simul- 
taneously with the vapour valve, the oil in the VY 
tubes is sucked forward into the vaporiser. The 
amount can be varied by screwing a loosely-fitting 
plug into one arm of the Y, and in this way the 
richness of the mixture can be nicely adjusted. 

The Crossley engine has no bedplate. The 
cylinder, which is 10 in. by 18 in., is, with the 
combustion chamber and lamp, bolted to the two 
channels which form the frame, and the water-tank 
is fixed between and below the same frame. At 
the fore-end of the frame is the oil-tank and the 
fore-carriage. This comprises two castings capable 
of swivelling in relation to each other on a spheri- 
cal joint, so that their front wheels can adjust 
themselves to the variations of the road without 
straining the axle. The water is pumped through 
the jacket by a plunger pump, and is delivered to a 
cooler built around the base of the funnel, and 
traversed by a sharp draught of air induced by that 
exhaust. 

The particulars which we have given above of the 
oil engines now on the trial ground at Cardiff will 
show that the trials now in progress promise to be 
of exceptional interest. Next week we hope to be 
able to deal with the results of these experiments. 





THE CONVERSAZIONE OF THE INSTI- 
TUTION OF CIVIL ENGINEERS. 

Tue House of Commons is not the only public 
body which suffers from overcrowding when matters 
of special interest are under discussion. The Insti- 
tution of Civil Engineers has also to pay the 
penalty of its greatness, and is on special occasions 
unable to find room for all desirous of attending 
its meetings. The principal victim of this state of 
affairs is the President, whose annual conversazione 
has now to be extended over two evenings, so great 
is its popularity, and so numerous are the members 
and others desirous of attending. The President 
this year is Mr. James Mansergh, and the evenings 
chosen for the function have been those of last 
Wednesday and yesterday,the 19th and 20th inst. 
As usual at these gatherings, there was a 
full attendance, a capital programme of vocal 
and instrumental music, a series of interest- 
ing lectures, and an exhibition of scientific 
apparatus, and models of engineering plant. 
Besides these attractions there were also two brief 
but very interesting exhibitions of lantern slides, 
one set illustrating a tour round Kanchenjinga in 
the Himalayas, being described by Mr. E. J. Gar- 
wood ; and the other representing the Great Nile 


Dam, being dealt with by Sir Benjamin Baker, 
who gave a brief but graphic account of the objects 
and c r of that most important work. 

Amongst the most interesting of the apparatus 
and models exhibited must be ineladed the 
‘*Flourometer” shown by Mr. W. F. Goreham, 
of Belvedere, Kent. The object of the apparatus 
is to separate out from Portland cement the fine 
particles which alone have any cementitious value. 
The fact that the coarser particles of cement acted 
solely as so much sand, was established in the 
first place by German investigators, and, as a 
consequence, it has now become common to 
specify that cement shall be ground to such a 
degree of fineness as to leave not more than 10 per 
cent. on a sieve of 32,000 meshes per square inch. 
Mr. Goreham finds, nevertheless, that fully 40 per 
cent. of the material which has through such 
a sieve is still inert, and that to obtain the true 
cement the process of separation must be carried 
still further. 

There is no difficulty in doing this with Mr. Gore- 
ham’s flourometer, which is, in fact, a simple form 
of dry vanner. The cement to be separated is placed 
ima conical vessel, and air is blown through it at a 
definite pressure by means of a central pipe extend- 
ing nearly to the bottom of the receptacle. This 
churns up the cement thoroughly, and the fine 
particles are carried off by the ascending current 
of air, and are finally collected by passing the air 
through a large vertical cylinder, in which its 
velocity is reduced so much that the cement can no 
longer be retained in suspension, and is conse- 
quently deposited. In the apparatus shown air 
was supplied at a pressure of about 3 in. 
of water from a gasholder of the usual type. 
The pressure at which the air was delivered 
could be altered by changing the weights on 
the bell of this holder. Samples were also 
shown by Mr. Goreham of the flour obtained in 
his apparatus, and of the residue left, which forms 
in commercial cements about 50 per cent. of 
the total bulk. By passing this residue again 
through the apparatus and using a slightly higher 
pressure of air, slightly coarser flour can be sepa- 
rated than that obtained originally, but this, 
though it will pass through ounstionlig any sieve, 
proves to have no cementitious ——— We 
understand that the question is under consideration 
of using the apparatus commercially so as to 
separate out all inert from cement before placing 
it on the market. The useful residue would then be 
about half the bulk of the original, and being all 
of value could carry a larger proportion of sand 
than is now possible with the article as at pre- 
sent manufactured. The greater concentration of 
the useful portion of the ‘‘ separated cement” 
should peel increase its value for export, owing 
to the saving in freight. 

An ingenious transporter, operated by but two 
ropes, and which can be arranged to work round 
curves, was shown by Mr. Herbert A. L. by 
A.M. Inst. C.E., 15, Great George-street, West- 
minster. The bucket of this conveying machine 
is lifted, transported, lowered, and tipped b 
the combined action of two ropes only, which 
are controlled by two levers. The tipping of 
the bucket, it should be added, is optional on 
the part of the attendant, who can tip or not as 
he pleases, the action being entirely under the 
control of the man at the winch. The change 
from lifting to travelling is made without stoppin 
the winch or using brakes. The load can be stop 
at any point of the transporter th, and the 
bucket tipped at any height in the air, and without 
the necessity of lowering it to the ground, as in 
the commonest type of self-tipping bucket. The 
mechanism used is simple, but would be quite un- 
intelligible without drawings. A large transporter 
is, however, now nearing completion at the works 
of the patentee, and we hope to illustrate it fully 
in a future issue. 

Special interest attached to the exhibit made by 
Messrs. W. H. Stanger and B. Blount, in view of 
the attention which is now being directed to the 
microscopic examination of metals. The exhibit 
consisted of a series of etched and polished samples of 
different metals showing strie, lamination, and other 
defects. In some of these specimens the defects 
were obvious to the naked eye, as in the case of a 
portion of a steel rail which showed segregation to 
an extraordinary extent. Another section of 
interest was one cut from a wrought-iron crane- 





hook which had been overheated. The frac- 
ture of this specimen showed the iron to have 
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gathered into enormous crystals, whilst microscopic 
examination of the etched section disclosed numer- 
ous cracks. In this case the layers of iron and 
slag which in general build up the structure of a 
wrought-iron bar were no longer uniformly distri- 
buted; but, owing to overheating, the iron had 
collected into large crystals, and the slag into 
irregular patches. Some sections of electrolytic 
copper were also shown. One cut from a normal 
specimen was remarkable for its evenness of grain 
and texture. Another specimen of the same copper 
after fusion showed the presence of large crystals of 
pure copper, whilst in a third specimen lamination is 
visible which arose through an accident to the 
machinery, — halt in the deposition of the 
copper. A number of capital photographs of 
sections — by Mr. Dixon are also included 
in the exhibit. 

Professor Unwin showed a stress-strain recorder 
for use a tests, and a torsion micrometer 
giving readings to the z35th of a degree, as well as 
a number of polished bars and some excellent 
specimens of the ‘‘ Cooper” lines produced on the 
lateral surfaces of a bar when subjected to shearing 
forces somewhat beyond the elastic limit. Other 
specimens shown by Professor Unwin consisted of 
bars which had been deeply stamped on the sur- 
face. The surface was then planed smooth, but 
on being placed in the testing machine and strained 
beyond the elastic limit, the original lettering has 
reappeared on the surface of the bar ; but this time 
in slight relief. 

Mr. E. C. de Segundo showed the Cassel self- 
regulating water-wheel, of which we published a 
description in our last issue. This was shown with 
the cover removed, and a supply of high-pressure 
water being unavailable, it was driven backwards 
by means of a small electromotor. By varying 

.the speed of this motor, the governing action of 
the chet was very clearly displayed. 

A section through the great boring at Gains- 
borough, and samples of the strata passed through 
in attaining the depth of over 1500 ft., was shown by 
Mr. Percy Griffith, A.M. Inst. C.E. This boring was 
described in our issue of January 4 last. The boring 
took over five years to complete, having been 


greatly delayed by an accident to the boring 


machinery on reaching the 700-ft. level. The 
suspending-rope broke, 300 ft. of it falling to the 
bottom of the well and there jamming the tool, 
which was only recovered after twenty-two months’ 
hard work. 

Near this exhibit was a specimen of a pum 
bucket for deep wells, exhibited by Mr. H 
Ashley, A.M.I.C.E., which was illustrated in our 
issue of February 3, 1899, page 140. This bucket 
is peculiar in that it contains in it both the suction 
and the delivery valves of the pump, and there is 
therefore no fixed bottom clack at the bottom of 
the well. Fixed bottom valves often occasion 
great trouble when repairs are required, as they 
are liable to jam, and then many weeks are often 
needed before they can be finally brought to the 
surface. This danger is avoided with the Ashley 
bucket, since, as stated, it contains both sets of 
valves. The suction valves are thus as easily got at 
for repairs, as are the delivery valves in the case of 
the usual type of deep-well pump. 

An ingenious form of ‘* penny-in-the-slot ” elec- 
tric meter was shown by Mr. Reginald J. Wallis- 
Jones, who was also responsible for samples of elec- 
trically-welded tubing, suitable for cycles or motor 
cars. The meter is so arranged that the placing of 
a penny in the slot throws a lever weighing ma- 
chine out of balance, and the current then passes 
until the balance is restored by the copper de- 
posited on a plate hung from one of the levers of 
the machine, and dipping into an electrolytic bath, 
forming a shunt to the main circuit. When the 
balance is finally restored, the house circuit is 
again cut-out, until another coin is passed through 
the slot. 

In the Council-Room, Mr. H. J. Chaney, of the 
Standards Department, Board of Trade, showed two 
standand meters, a standard decimeter, and a stan- 
dard kilogramme. A simple form of mural com- 

tor was also shown, as well as a device for exhibit- 
ing the errors of leading screws for lathes or dividing- 
engines. Essentially this consists of a nut running 
on the screw and carrying an arm, on which is 
pivoted a small lever. One end of this lever is small 
enough to fit into the groove of the screw thread, 
and is against one or other face of this 
thread by a spring. With a perfect screw there 
would be no relative motion between the nut and 





the lever as the screw was rotated, but with com- 
mercial screws this is never the case. The amount 
of this relative motion is a criterion of the accuracy 
of the screw, and on Mr. Chaney’s instrument this 
movement is indicated by a pointer moving over a 
graduated arc fixed to the arm on which the lever 
aforementioned is pivoted. 

The Board of Education lent one of Professor 
Milne’s seismographs, together with a copy of the 
record taken during a recent slight earthquake in 
the Isle of Wight. 

An exhibit deserving of particular attention on 
the og of railway engineers was that shown by Mr. 
A. W. Szlumper, M.1.C.E. It consisted of models 
and apparatus illustrating ancient and modern 
types of railway-signalling plant. The original 
Saxby and Farmer interlocking apparatus was re- 
presented by a model. This plant has done ex- 
cellent work in its day, but at large termini 
occupies much space and many men, who have, 
moreover, hard physical labour to perform, since 
the signals must be pulled off by brute force ; and 
when a number of cabins are interlocked, the last 
man to pull over his lever has perhaps to overcome 
the weight of three or foursignals. The difference 
between the massive frames and levers required in 
this system, and that needed for the Westinghouse 
electro-magnetic system, a full-sized frame for which 
was also shown by Mr. Szlumper, is very marked. 
This latter system will be found fully described in 
ENGINEERING, June 16, 1899, Its distinguishing 
feature is that all points and signals are operated 
by compressed air motors, the valves for which are 
controlled by electric currents sent from the signal 
cabin, which, even for a very large station, need 
only be of moderate dimensions. Interlocking can 
be carried out very thoroughly and in a very 
simple manner, which, combined with the fact that 
the signalman has no heavy muscular work to 
perform, leads toa much smaller staff being required 
than is necessary with any form of mechanical sig- 
nalling and interlocking plant. 

A number of interesting models were shown in the 
different rooms. Amongst them we may note one 
of the new four-cylinder compounds recently intro- 
duced on the London and North-Western Railway 
by Mr. F. W. Webb. Mr. Webb was also the 
exhibitor of an excellent large-scale model of the 
system of electrically-worked switches and signals, 
which he is introducing on the London and North- 
Western line, and which is already in extensive 
use. The system has many excellent mechanical 
features, and we hope shortly to give a detailed 


. |}account of it. 


The models of steam turbines for ship propul- 
sion, electric lighting, and mine ventilation, shown 
by the Hon. C. A. Parsons, have an especial 
interest at the present moment. In the main 
library were a number of models of steamships and 
dredgers, and also one of a new conveyor bridge 
to be erected across the estuary of the River 
Ribble. This was shown by Mr. J.T. Wood and 
Mr. R. St. George Moore, MM. Inst. C.E. 

During each evening demonstrations were given 
in the Bach library with the telautograph and the 
telegraphone. The former is a writing telegraph, 
and was fully described on page 605 of our last 
volume, whilst the telegraphone was described in 
our issue of April 25 last. 








ELECTRIC POWER SUPPLY ON 
TYNESIDE. 

Power schemes are at present greatly in evidence, 
and it would seem, from the number of proposi- 
tions laid before Parliament this session, that there 
are likely to be large generating stations erected in 
the majority of the manufacturing centres of Great 
Britain, from which a cheap supply of current will 
be available for industrial purposes. Practically, 
however, the whole of these schemes are still in a 
preliminary stage, none being working except that 
controlled by the diciie-an- i lectric 
Suppl as Ig Limited, with whom the Walker 
and Wallsend Union Gas Company are co-operat- 
ing, and which was formally opened on Tuesday 
last, the 18th inst., by Lord Kelvin, assisted by 
Sir Andrew Noble, numerous guests having accepted 
the invitation of the directors to be present at the 
ceremony. 

The installation will be described in detail in an 
early issue of Traction and Transmission, and 
we shall limit the present description to the reca- 
pitulation of the electric history of Newcastle and 





to general data concerning the power scheme in 
question. 

Together with the Newcastle and District Electric 
Lightmg Company, Limited, a provisional order 
for which was granted in 1891, the Newcastle-on- 
Tyne Electric Supply Company, Limited, is one of 
the oldest lighting undertakings in the provinces. 
It has been in existence for ten years, having 
been promoted in 1891. Public supply was com- 
menced in the following year, a single-phase alter- 
nating system being laid down with house-to-house 
transformers, at a periodicity of 83 and a primary 
voltage of 2000. The alternating current was gene- 
rated in a station erected at Pandon Dene, about 
three-quarters of a mile from the centre of the 
city. 

In the early days of the station the surrounding 
districts were very sparsely populated, but as time 
passed, and as the capacity of the station was ex- 
tended, the population in the districts adjoining 
increased rapidl , until, when single-phase machi- 
nery aggregating 1300 kilowatts had been installed, 
Pandon Dene became the centre of a large resi- 
dential district. 

The directors of the Supply Company, realising 
the great possibilities of power supply, decided at 
the latter end of 1898 to put down a continuous- 
current network in the centre of the town, and to 
gradually replace their single-phase system by a 
continuous-current system. At the beginning of 
the following year two 500-kilowatt Belliss Holmes 
continuous-current sets were put on order, and 
the continuous-current supply was started in 1900. 
Towards the end of 1899, the directors saw the 
necessity of procuring a larger site away from the 
town, where they might with advantage construct 
a modern central station capable of supplying power 
not only to Newcastle itself, but also to the 
numerous large manufacturers whose works line the 
banks of the Tyne. 

About this time—namely, in August, 1899—the 
Walker and Wallsend Union Gas Company, a 
company of some 365 years’ standing, within whose 
gas area was included the whole of the north 
riverside districts between Newcastle and North 
Shields, succeeded in obtaining Parliamentary 
Powers to supply electricity in Wallsend and 
Willington Quay; and being convinced that the 
exploitation of electricity need not necessarily be 
detrimental to their best interests as a gas com- 
pany, they energetically proceeded to carry out 
their electrical scheme, laying down a system of 
cables and a power station of sufficient capacity for 
the wants of their district. 

Parliament refused, however, to allow them to 
utilise any site but one which they had purchased 
—for gas purposes—at Neptune Bank, Wallsend, 
and this site had to be adopted, though, unfortu- 
nately, it is not actually on the river. 

In November, 1899, the first sets of the plant— 
two small direct-current sets—were placed on 
order, and before the end of the year a considerable 
proportion of the main machinery had also been 
ordered. , 

The levelling of the site was commenced in 
January, 1900, but a considerable amount of ex- 
cavation was necessary, which was so greatly de- 
layed by inclement weather that it was aster 
before the first bricks were laid. Building opera- 
tions were then beginning to make rapid progress, 
when the bricklayers’ strike, which affected the whole 
of Newcastle district, stopped all work for over two 
months ; and it was not until the end of the summer 
that the erection of the machinery could be com- 
menced. In spite of this, however, the station was 
started for preliminary runs in November, 1900, or 
about twelve months after the first instalment of 
machinery was ordered, and within sixteen months 
from the date on which the Gas Company's Bill 
received the Royal Assent. : 

In the early part of 1900 the Newcastle Electric 
Supply Company, who were negotiating to take 
over the Provisional Order of the Walker Urban 
District Council, and who had in Parliament Bills 
for the supply of the additional districts of Gosforth 
and Longbenton, having decided to remove their 
generating station from Pandon Dene, entered 
into an agreement with the Walker and 
Wallsend Union Gas Company, by which the 
Newcastle Company bought from the Gas Company 
their Neptune Bank Power Station, and agreed to 
supply the Gas Company with current in bulk. _ 

th companies gain certain advantages by this. 
The Gas Company obtain their power cheaper than 
they could produce it themselves, on account of their 
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combination with the larger system of the Supply 
Company; the latter, on the other hand, improving 
their load factor by adding the Gas Company’s 
extensive motor load to their own, which had 
until then been wholly for lighting. In view also 
of shortness of plant at Pandon Dene, it was 
of considerable importance to them to get the 
Neptune Bank Station, which was actually under 
way, even although they had to extend this to 
double its capacity in order to meet their immediate 
requirements. 

These extensions were at once undertaken, 
and the Newcastle-on-Tyne Electric Supply Com- 
pany also bought an additional site of 15 acres, 
about half a mile further down the river, on which 
to construct ultimately the main power station. 

The Supply Company are now making good 
progress with the main line of transmission cables 
along the riverside from Wallsend to Newcastle, 
and it is expected that the lighting load in New- 
castle will be met by the Neptune Bank Generating 
Station before the end of the present summer, and 
in time for the next winter service. 

So far as the generating station is concerned, 
it is with the preliminary power-house at Neptune 
Bank—which was begun on a somewhat smaller 
scale by the Gas Company —that this description 
deals. In view of the position of the site, the 
station was only designed for a moderate plant 
capacity ; when it becomes loaded up, all further 
requirements will be met by the machinery at the 
new riverside plant. 

The Gas Company in putting down their station 
in the first instance adopted the three-phase system, 
generating at 5500 volts, with a periodicity of 40 
cycles, transmitting at this pressure, and either 
stepping down by static transformers to 440 volts, 
or feeding a continuous-current three-wire net- 
work by means of synchronous motor generators, 
the motors of which work at the full pressure of 
5500. The periodicity of 40 cycles and the 
secondary voltage of 440 were settled by the fact 
that these worked in with both Continental and 
American standards, so that all classes of apparatus 
was obtainable at a reasonable cost. 

When the Newcastle Company took over the 
station, the question of transmission pressure was 
again considered, with a view to deciding whether 
it was worth while to transmit at a higher voltage, 
but it was found that with the existing Board of 
Trade regulation as to thickness of insulation, the 
original pressure of 5500 was within a small per- 
centage of being the most economical possible 
voltage for all the present requirements of New- 
castle. 

The voltage of the Newcastle transmission line is 
therefore 5500, and will be transformed to con- 
tinuous current by means of synchronous motor 
generators located in the various city sub-stations, 
where the continuous-current feeders radiate to the 
three-wire distribution networks. 

The Neptune Bank site on which the generating 
station is erected is about 350 yards from the 
river, and 60 ft. above the level of the Tyne. It is 
served by a siding from the North-Eastern Railway 
Company’s riverside branch. It lies to the north 
of, and parallel with, the railway, and contains 
also the necessary store-rooms, fitting-shops, test- 
pond, cooling-pond, &c. 

The power station consists of two bays, each 
52 ft. wide by 160 ft. long, one bay covering the 
engine-room, the other the boiler-house. .The 
engine-room is a brick building, the boiler-house 
being a steel structure. The basement of the 
engine-room is at the same level as the firing-floor 
of the boiler-house, while the engine-room work- 
ing level, and the level of the North-Eastern Railway 
sidmg, are 8 ft. above this. This difference of 
level, while doing away with the necessity of having 
an underground flue, allows the feed-pipes, &c., 
to be readily brought through the engine-room 
basement directly into the boiler-house, without 
coming above the working level of the engine- 
room, and at the same time shortens somewhat 
the main steam-pi The railway siding being 
some 8 ft. above firing level, allows a large 
quantity of coal being stored in the bunkers both 
inside and outside the boiler-house. The height 
of the engine-room from basement to underside 
of roof tie-bars is 40 ft. 6 in. ; a 25-ton Booth 
overhead traveller serves the whole length of 
the building. At the west end of the engine-room 
is located the switchboard gallery, placed some 
10 ft. above the engine floor-level, means of access 
being provided from this gallery to the middle 





platforms of all the main engines, as well as to the 
gratings in the boiler-house, from which the stop- 
valves in the steam piping system are controlled. 
Both high-tension ~ low-tension boards are 
operated from this gallery. Reply gong engine- 
room telegraphs are also provided, one dial of which 
is fixed to the gallery rail opposite its machine panel, 
the corresponding dial being secured to the wall 
— the engine stop-valve. 

he engine-room basement is divided longitudi- 
nally by concrete walls into two spaces, in one of 
which all the machine rheostats are placed, and all 
the high and low tension cables are carried to and 
from the switchboard. The other space is occupied 
by the various exhausts, feed, chien and water 
service pipes, the hotwells, the motor-driven centri- 
fugal pumps, the grease separators, and the 
Wheeler condenser for the Belliss sets. 

The high-tension machine cables in the basement 
are made up of three single separately-insulated 
rubber cables held together by a braided covering, 
so that they can be connected on to the three 
machine terminals without the interposition of a 
three-core three-single dividing-box, 1t being only 
necessary to strip back the braid and to connect 
the individual cable to its terminal on the gene- 
rator. These high-tension cables are carried up to 
the switchboard, each in a separate wrought-iron 


ipe. 

All the low-tension, machine, exciting, and 
power cables are plain rubber-covered single 
cables run in porcelain rack insulators, the low- 
tension feeder cables being surrounded by porcelain 
sleeves and clamped to the wall, until each cable 
drops into its own pipe-duct, where it is carried 
outside to join the solid system. 

There is no woodwork about any part of the base- 
ment, and all the ironwork is earthed to a bare 
copper solid wire of .1 square ,inch sectional area, 
running the whole length of the basement and con- 
nected to the engine piping system, to the generator 
bedplate, and to two earth-plates outside. The 
centre of the star-winding of each three-phase 
generator is also earthed, but by means of a 
separate lightly-insulated cable, which is also con- 
nected to the same earth-plate as the rest of the 
system. 

In the cable basement there is also provided a 
small direct-coupled motor-driven air compressor, 
and a complete system of pipes leading to the 
switchboards and to all the machines, by means of 
which air at a pressure of 60 lb. is utilised for 
cleaning all armatures and high-tension switch gear. 

The equipment of plant in this power station 
consists of : 

Eight Babcock and Wilcox boilers. 

Two 300-brake horse-power Belliss engines, each 
driving two 100-kilowatt, 240-volt, direct-current 
generators. 

One 75-brake horse-power Belliss engine, driving 
a 50-kilowatt, 240-volt, direct-current generator. 

Four 1400 indicated horse-power triple-expansion 
engines, each driving one 700-kilowatt, 5500-volt, 
three-phase alternator. 

One 1500-kilowatt Parsons’ turbo-alternator, 5500 
volts, three-phase. 

One 150-kilowatt, 5500 to 240 volts, three-phase, 
continuous-current, synchronous motor generator. 

The power-generating station, sub-stations, and 
plant for the supply to manufacturers of current 
for power and lighting purposes have been designed 
by Mr. Charles H. Merz, of 28, Victoria - street, 
London, consulting engineer to both companies, 
and by his partner, Mr. W. McLellan, assisted 
by Mr. R. P. Sloan, one of his engineers ; the 
work has been carried out under their direct 
supervision. The architects for the Power Station 
buildings were Messrs. Sandeman and Moncrieff, 
of Newcastle. The work and the various installa- 
tions are most complete in every detail, and do great 
credit to the designers. 

The officials of the Newcastle Electric Supply 
Company are Messrs. Watson, general 
manager ; M. Short, secretary ; and H. L. Riseley, 
resident engineer. Those of the Walker and 
Wallsend Union Gas Company are Messrs. R. B. 
Walker, general manager and engineer, and C. H. 
Armstrong, secretary. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY, 
On Saturday, June 22, that is, to-morrow, our 
Institution of Electrical Engineers will start on its 
third Continental excursion, for Berlin, Dresden, 





Niremberg, and Frankfort-on-the-Main. The initia- 
tion of this visit is due to the Director-General 
of the Allgemeine Elektricitits-Gesellschaft of 
Berlin, Mr. E. Rathenau, who on the first day of 
the first Continental excursion of the Institution to 
Switzerland, two years ago, took the opportunity 
of inviting the members to visit Berlin. The 
invitation was tendered during the luncheon 
which followed the inspection of the magni§- 
cent hydro-electric power transmission plant at 
Rheinfelden, and was received with an outburst of 
applause. For the British electricians had just 
admired works, of which the company over which 
Mr. Rathenau presides, and the notable Swiss firms, 
the Oecerlikon Company, Messrs. Escher, Wyss 
and Co., and others, might well be proud. The 
Paris Exhibition of 1900 prevented any visit to 
Berlin in that year. For this year, however, the 
invitation, which for Berlin was especially renewed 
by the Allgemeine Elektricitiats-Gesellschaft and 
Messrs. Siemens and Halske, was gladly accepted, 
and a very interesting and very long programme 
has been agreed upon, on behalf, and with the 
assistance, of the respective firms, by the Secretary- 
General of the Association of German Electricians, 
Mr. Kapp, and the secretary of the London Insti- 
tution, Mr. McMillan. 

At the time when these lines were written, the 
—— programme alone had been issued. 

his programme mentioned a few optional items 
during the visit, the final arrangements for which 
had not yet been completed. We will to-day con- 
fine our remarks to these alternative features, 
which might appear of secondary interest, but 
which, indeed, deserve the very fullest attention. 
The provisional programme speaks of a visit to the 
Elberfeld-Barmen Monorail Electric Railway, an 
electrically-operated canal lock near Dortmund, and 
to electrical mine-pumping plant near Essen. 


Tue ELBERFELD-BARMEN Monoratt ELectrio 
Ratiway. 


The Elberfeld - Barmen Monorail was full 
described in ENGINEERING about a year and a half 
ago.* The railway was then under construction. 
It was opened last March, and trains have since 
that time been following one another at intervals 
of five minutes or less, in regular service. 
No hitches have occurred, and though the building 
operations are not completed yet, and will not be 
finished by the time the British electricians will 
atrive there on their return, there can be no doubt 
that the traffic problem of transport by means of 
elevated suspended cars has successfully been 
solved in this special case. The details may pro- 
bably still be shek Standard t are not 
worked out in the course of a few months. But we 
have at Elberfeld now a system of suspended 
monorail service, and the only monorail service 
in existence. (A short line near Dresden, at 
Loschwitz, to be mentioned in another issue, is 
also of the Langen suspension type). The fast 
monorail system has been much discussed of late, 
in connection with a scheme which need not be 
further referred to on this occasion—but which 
certainly is not a monorail system. The name 
does not signify, of course, provided the service is 
good and reliable. But the distinctive feature of 
the Langen suspension is that the constructors 
have really had the courage to suspend the cars, 
which are 38 ft. in length, from two bogie 
frames, 26 ft. apart, and to allow the cars to swing 
freely, while endeavouring with success, to reduce 
the oscillations, by good design, careful construc- 
tion, and careful driving. There are oscillations, 
but one has to pay attention to notice them, and 
they cause no inconvenience. To see the long car 
turn round the 29.5 ft. radius curve at either ter- 
minus, at Elberfeld or at Vohwinkel, is a treat. The 
public has quickly taken to travelling a couple of 
yards above the electric street cars, which run under- 
neath the elevated structure at half the speed of the 
suspended cars. The development of the long-dis- 
tance electric tram lines is one of the features 
which may strike the visitors, though they will 
have little occasion for a study of this question in 
the large towns at which they will stay. In the 
Rhenish districts particularly, a journey at the rate 
of 25 miles per hour over the electric lines, driven 
by triphase currents, has ceased to form a topic 
for the talk of the country people along the 
line. Elberfeld is one of the centres, and a diffi- 
cult one. The sister towns of Elberfeld and 





* See ENGINEERING, vol. cxix., pages 412, 438, 501. 
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Barmen lie in the valley of the Wupper, which the 
famous chemical works, by the way, have turned 
into an inky stream. It is not dirty water, nor 
offensive to the nose; it is simply ink. The 
gradients of the ordinary streets are so steep that 
the Elberfeld tram service practically only dates 
from the introduction of electric traction. 

But we return to the mono-rail structure. It is 
not an eye-sore. Over the inky Wupper, the 
graceful struts and the light structure which sup- 
ports the two rails of the complete loop for the 
journey up and down, are rather decorative. 
Nor can one say that the oscillating frames and 
the few fixed frames on which the structure rests 
in the streets or avenues of Vohwinkel, spoil the 
aspect of these streets. There is an iron struc- 
ture, undoubtedly. But it has little resemblance to 
the heavy, dark, gloomy framework of the elevated 
railways of Liverpool or New York. The terminus 
at Vohwinkel, in which the shunting of the trains 
and distribution over the sidings takes place after 
midnight, looks still rather empty and unfinished 
on the ground floor. There are twenty-six cars 
altogether at present, and new cars of an improved 
type, in which the points of suspension are placed 
lower down, are now under construction. The long- 
pointed tongues, more properly called girders, are 
worked by two men ; an electric motor would do it, 
but men do it just as well, if not better. It will be 
remembered that each car is suspended from two 
bogies, each of one wheel, 35 in. in diameter, to the 
axle of which a 36 horse-power continuous-current 
motor is fixed. The current of 530 volts is taken 
up by shoes, rubbing from below, from a conductor 
rail—an ordinary rail with round head fixed at an 
angle, and with double rainproof insulation. The 
cars, constructed all in iron, very neat and com- 
fortable, are divided into first and second-class com- 
partments. The difference in the fares is insignifi- 
cant, and there is only one fare of each class for the 
trip—about 23d. and 2d. respectively. The further 
extension in the Barmen direction, all above the 
river, will materially strengthen the financial basis 
of the scheme, because the business trafiic on this 
section is very brisk. Even now the cars are over- 
crowded occasionally, and trains—as a rule, of one 
car only—run sometimes at intervals of 24 minutes. 
The entrances and exits are quite separate, and the 
doors cannot be opened before the conductor has re- 
leased the electro-magnetic bolt. The conductor is 
in the rear of the car, the driver in front, not 
especially barred off from the public ; the cars run 
always in the same direction, so that only one con- 
troller is required. The Westinghouse air-brake, 
which is the regular service brake, and the emer- 
gency hand-brake, act on the same brake shoes ; 
the electric motors can further be stopped in the 
usual way. Mr. Schmitz is the engineer in charge 
of the line. 


HENRICHENBURG CaNaAL Lit. 

The canal lift near Henrichenburg is a beautiful 
piece of engineering. The Ems Canal ends at 
present at Herne, from which point it will some 
day, unless the projects be finally defeated—which 
is improbable—be extended towards the Rhine. 
On the Miinster-Herne reach the level is + 56 
metres above datum. The canal branch from 
Henrichenburg to Dortmund, a busy industrial town 
whose iron works come close to the railway station 
and docks, has a length of 13 miles at one uniform 
level of + 70 metres, that is, 46 ft., and sometimes 
52.5 ft. above the level of the main canal. The 
difference might have been overcome by several 
locks ; but that would have been very expensive, and 
would certainly have delayed traflic considerably. 
A canal lift was, therefore, decided upon. There 
are lifts at Anderton, Fontinette, La Louviére, &c. 
But they do not raise boats of 600 tons through 
50 ft., and the plant is in some respects unique and 
exceedingly interesting, both for the engineer and 
the electrician. On the present occasion we shall 
only indicate the characteristic features of this 
notable achievement, which was completed and 
taken over by the Prussian Government in the 
winter of 1899-1900. The contractors were Messrs. 
Haniel and Lueg, of Diisseldorf, who in this as in 
other instances—for example, on the North-East 
Sea Canal—worked in conjunction with the firm of 
Harkort, of Duisburg, e electric installation 


was put up by the Lahmeyer Company, of Frank- 
fort-on-the-Main. 

The principle is the following : A trough, 232 ft. 
long, 34 ft. wide, and 8 ft. 2.4 in. deep, rests with iron 
structures on five cylindrical floats, which are com- 





pletely immersed in wells, 30 ft. wide, nearly a 
100 ft. deep. The trough is really borne by two 
longitudinal girders which run alongside its lateral 
sides, and by ties hanging down from them. In 
its ascent and descent the trough is guided by four 
screw spindles, 81 ft. high, 10 in. in external dia- 
meter, whose nuts are fixed to the trough. Each 
spindle is crowned with a bevel wheel, and these 
wheels are driven by bevel gearing and shafts from 
the middle of a bridge which is a good way 
above the high reach. The driving shafts thus 
have about half the length of the trough. Hydraulic 
power was at first thought of, but electric power 
was finally adopted, though turbines may later find 
application. Two vertical compound steam engines, 
each of 220 horse-power, have been installed. One 
of them actuates the pumps which keep the water 
level in the higher reach constant—if the level 
fluctuated varied by more than 20 in. the machinery 
would fail—and the other works the locks. Each 
engine is coupled directly with a continuous- 
current dynamo, yielding currents of 230 volts and 
150 kilowatts at 150 revolutions. A 150 horse- 
power motor turns the gr Normally, both ends 
of the trough and both ends of the canal reaches 
are closed by shutters. When a ship is to be 
lockedand the trough to be raised, heavy bolts, which 
kept the shutters in position, are first withdrawn. 
Then the two shutters which face one another at 
the lower reach are coupled together. A little 
sluice is then raised on the trough shutter at the 
lower reach, and water is admitted into the 
chamber--the slot, which is between the two 
shutters ; that chamber is, of course, small, but 
it cannot be avoided altogether. The two shutters 
are now raised together, so that the boat may enter, 
and electric capstans assist the boat if neces- 
sary. The lower edges of the ehutters are, 
while the trough is open, about 15 ft. above 
the trough water-level. The ship secured in 
the trough, the shutters are lowered again 
by hand; they are counterbalanced, so that the 
work can easily be done by two men, but not easily 
by one, as seems to have become the practice. The 
signal ‘‘ Up” is now given, and the spindles begin 
to turn. When the trough has arrived at the 
higher level, the one man jumps over to the fixed 


structure of the upper reach, and moves the doors | y 


again. This operation, a single locking, takes five 
minutes. The descent is accomplished in the same 
time; and the main time is, as in all such cases, 
—_ in getting the boats in and out the lock. 

he actual rise or descent of the trough occupies 
two minutes. 

The electrician will find plenty of interest in the 
ingenious switching arrangements, which are essen- 
tially automatic. ‘They cannot be described with- 
out diagrams. Every safeguard has been provided 
for, and the 3100 tons of water and iron move far 
more smoothly than an ordinary lift. As it is im- 
possible to keep the water level absolutely constant, 
the shutter wedges, which are packed with rubber, 
had to be given a certain play in the vertical. The 
spindles are hollow, the core having been turned 
out in order to make sure of the faultless character 
of the Siemens-Martin steel which was supplied 
by the Boshum Verein fiir Hiittenwesen. In 
the direct sun heat, the iron structure becomes 
considerably hotter than the water in the trough. 
The trough is, therefore, not fixed on the two 
transverse girders which connect the main longitu- 
dinal girders, but rests on them with two square 
pins that allow of longitudinal play. Four stone 
towers flank the harmonious iron structure. 

The plant has cost about 125,000/., and the 
annual working expenses are rather below 10001., 
including salaries for the attendants. No charge is 
made for locking, except in the case of pleasure 
steamers, which pay 8s. ; the canal dues are raised 
on the 5 ton-kilometre unit, at the rate of 1s. 3d. 

er unit and less. The chief constructor was 

r. Gerdau, engineer-in-chief to Messrs. Haniel 
and Lueg ; he has been assisted by Messrs. Jung- 
blut, Tirre, and Verborg, of the same firm. 


Mine-Pumpine Pant. 

The mine-pumping plant to be visited is, we think, 
the first of the kind erected in German collieries, 
another joint installation of Messrs. Haniel and 
Lueg, on the one side, as chief contractors, and the 
Electricity Company, late Lahmeyer, on the other. 
It isin the Zollverein Colliery, near Caternberg, not 
far from Essen, in the very centre of the coal and 
iron district of the Ruhr. Caternberg is like Rauxel, 
which is the railway station for the Canal Lift 





just described, on the main line Queenborough. 


Vlissingen - Wesel - Hanover - Berlin; both these 
stations are between Oberhausen and Dortmund, 
where the expresses stop. Elberfeld is best reached 
vid Diisseldorf or vid Cologne ; the connection with 
Dortmund is less convenient. The power plant at 
the Zollverein colliery resembles that at Henrichen- 
burg. The double-acting pump and the 320 horse- 
— motor are down below at the 400-metres 
evel ; that is to say, the water has to be raised from 
a well in which it collects more than 1300 ft. high, 
the shafting being over 400 metres in depth. We 
hope soon to illustrate this plant, with which the 
proprietors are well satisfied. A similar pumping 
plant, by the same firms, can also be seen at Horde, 
near Dortmund, for which application should be 
made to Messrs. Haniel and Lueg. Visitors to the 
district may be interested to be informed that the 
experimental gallery of the Consolidation Colliery is 
within an hour’s distance from the first-mentioned 
mine-pumping plant. Experiments on safety- 
lamps, dust and gas explosions, and cognate matters, 
are conducted in this gallery on behalf of the united 


collieries. 
(Zo be continued.) 





COPPER AND TIN 

Copper has of late fluctuated within very narrow 
limits, in the neighbourhood of 691. per ton, and 
there does not appear to be good reason to look 
for any striking developments one way or another 
in the near future. There is no inducement to 
speculate in standard copper, and with the specu- 
lative element largely eliminated, steadiness seems 
assured pending some definite developments of 
importance. The statistics vary but little from 
month to month. On the 15th inst. the visible 
supply in Europe was 28,108 tons, an increase 
of 877 tons since the end of May, and of 
1357 tons since the middle of that month. Ordi- 
narily such a recovery as this would mean an 
easier tendency in prices, but the American trust 
has the market well under control ; American ship- 
ments are still on a restricted scale ; and except 
for May, the quantity of metal now in sight is 
rather less than at any time since April of last 


ear. 
On the twelve months there has been a fall of 
4]., and on the two years of 7/. 10s., in the price. 
But this is not of much use in gauging the course 
of values in the near future; and as America 
remains our largest source of supply, we must turn 
to that country for such indications of ease as there 
may be. The consumption there is on a very large 
scale ; as a result of the active trade conditions 
prevailing, the apparent quantity used in the 
five months to May being 81,418 tons, in com- 
parison with 48,444 tons last year, when busi- 
ness had become dull, and 64,085 tons in 
1899, when things were brisk. The produc- 
tion is not on a larger scale than last year, 
the quantity reported for the five months being 
110,953 tons, against 111,942 tons in the same 
period of 1900. This is a result of the extension 
of the Amalgamated Copper Company, and of the 
reconciliation between that body and its erstwhile 
enemy, Mr. Heinze, whose copper-mining pro- 
perties in Montana abut upon some of those con- 
trolled by the combine, and who had inaugurated a 
number of lawsuits against it for trespass. We 
learn that Michigan copper-mining facilities have 
lately been, or will soon be, increased by thirty- 
three heads of stamps owned by a dozen com- 
panies, and having an estimated producing capa- 
city of something like 100,000,000 lb. of fine 
copper a year —almost a new Calumet and 
Hecla in production. It is estimated that at 
least one-half of this quantity will be de- 
rived in 1902; but in the meantime _the ex- 
isting Michigan mines are moving in line with 
those of Montana and Arizona. The Amalgamated 
Company has during the current month absorbed 
the Boston and Montana and Butte and Bosto 
Companies, thereby improving its hold in the 
Montana district. The ratification of this absorp- 
tion is subject to the approval of the Chancery 
Court, consequent upon the action of the Vice- 
Chancellor in Jersey City, = theagenconr 
merging of the companies pending a meeting 

pone obtain the rl of the Amalgamated 
Copper Company’s stockholders. These latter are 
quite agreeable, and have voted for the amalgama- 
tion, so that there is no course left for the Court 
but to acquiesce. As a consequence of the demand 
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at home, the exports of copper from America during 
the current year have been small—41,185 tons for 
the five months as compared with 73,693 tons last 
year and 43,908 tons in 1899. During April the 
receipts into England and France from the States 
fell to 4480 tons, against a monthly average of 
over 11,000 tons. There has been some improve- 
ment since. Thus, for May the total was 10,989 
tons, and for the first half of May, 5993 tons. But 
there is no likelihood of any considerable accession, 
and receipts from other quarters show little ten- 
dency to respond to the stimulus of high prices. 
In the twelve months to May 30, imports from 
Spain and Portugal were 24,909 tons, or only 360 
tons more than for the previous period. Chili’s 
contribution of 26,900 tons shows an increase of 
1150 tons; and Australia’s 21,200 tons, an in- 
crease of 300 tons. Against this must be placed 
decreases of 5833 tons in the quantity received 
from America, and of 1605 tons in the imports 
from miscellaneous sources. From all quarters the 
imports were 253,602 tons, while the deliveries 
(inclusive of 3108 tons of ‘‘standard” shipped to 
America for conversion into electrolytic) were 
255,575 tons, so that the balance remains on the 
wrong side. There is more activity in tin, which 
at the time of writing is quoted at 128/. 5s., as com- 
pared with 1307. at the end of last month, and 
1181. at the end of April. On the 31st ult. there 
were 16,623 tons in sight, an increase of 1800 tons 
on the one month. This, however, is accounted 
for by the bi-monthly Banka-Billiton sale, which 
brought 2847 tons on the market, as compared with 
365 tons in April, when there was no special sale. The 
market continues to wait upon the Straits, which is 
increasing its shipments, though only ata slow rate. 
In the twelve months to May its exports were 
47,658 tons (exclusive of 1884 tons sent to India and 
China), as compared with 42,598 tons in 1899-1900. 
Australia makes but a fitful response, but Banka 
has done well, its 14,177 tons in the twelve months 
comparing with 10,728 tons. The point of the 
situation lies in the fact that supplies have at last 
outrun consumption, the former amounting for the 
twelve months to 69,880 tons, and the latter to 
67,646 tons. Stocks are what is known as well 
held, but on the one year the available quantity 
has grown close upon 7000 tons, while trade 
takings have fallen off by 5000 tons. Matters are 
approaching the stage at which a big break be- 
comes inevitable ; and when tin moves, it is apt to 
move rapidly. 








Leeps CorRPORATION WATER WorkKs.—The Leeds City 
Council does fairly well out of its water works. It 
bought up the local water works company in 1852 for 
225,730/., but this total had been carried at the close of 
1900 to 2,102,733/., a great outlay having been made for 
extensions and new works. The capital expenditure in 
1900 alone was 96,623/., while in 1899 it was 41,6032. On 
the other hand, the amount invested on sinking fund 
account stood at the close of last year at 308,834/., while 
debt had been redeemed at the same date to the extent 
of 135,5427. The revenue collected for 1900 was 132,945/., 
as compared with 128,948. in 1899; and in consequence 
of the steady expansion of Leeds, the revenue is always 
—s he working expenses were carried last year 
by the rise in coal to 34,954/., as compared with 28,5077. 
in 1899. Interest on loans also absorbed 63,194/. last year, 
as compared with 61,1252. in 1899. The net profit was 
accordingly reduced last year to 34,7977, as compared 
with 39,2267. The amount applied out of profits last year 
for the redemption of debt was 21,669/., as compared with 
21,4247. The clear surplus profit of 1900 (available for 
reduction of rates) was a 13,1282. The corre- 
sponding clear surplus profit in 1899 was 21, 424/, 





Ketty’s Direcrory oF THE ENGINEERS, IRON AND 
Metat TRADES, 1901.—Kelly’s Directories, Limited, 182, 
183, and 184, High Holborn, London, W.C., have just 
Issued, at 30s., their “ Directory of the Engineers, Iron 
and Metal Trades.” This is the ninth edition, and the 
names are a ed, first, according to the towns in which 
the works are located, then alphabatically for Great 
Britain, and finally, according to trades ; and lastly for 
Ireland. Only time and experience can prove the accu- 
racy of such a work, and unfortunately one or two test 
references has been unfortunate for our a reciation of 
its fullness and eesery John Brownan ., Limited, 
Clydebank, is omitted from the list of shipbuilders ; one 
looks in vain for a “pipe-makers” in the trades alpha- 

tical list; there is only one ‘‘casting mould maker,” 
which seems incredible; ‘‘steam engine boiler manufac- 
turers,” would scarcely suggest itself to one who looked 
without success under ‘‘boilers ;” there is only one tor- 
Pedo-boat builder in the kingdom ; and ‘“‘ water-tube boiler 
manufacturers” is under ‘London and suburbs,” but is 
not included in the United Kingdom trade directory ; 
and, moreover, on the London list there are many omis- 
8ions, notably Thornycroft, the Thames Iron Works Com- 
pany, and Humphrys Tennant. 


NOTES, 
Liquip Expansion Morors. 

Dr. O. ZIMMERMANN, of Ludwigshafen, on the 
Rhine, proposes to construct motors on a principle 
which, if not novel, has at any rate not been ap- 
plied with success so far, namely, on the dilatation 
of heated liquids. Between the temperature limits 
of its freezing and boiling points, water expands by 
4.3 per cent. Considerably larger expansions result 
when we raise the temperature further, or when we 
apply other liquids like ether or sulphurous acid. 
The direct utilisation of this expansion is, however, 
unprofitable on account of the high specific heat of 
water. Dr. Zimmermann overcomes this difficulty 
by arranging his caloric engine on the counter-cur- 
rent plan. Imagine two cylinders in tandem, the one 
heated, the other cooled ; we call the cylinders W 
and ©. They are connected on the sides, facing 
one another, by a system of pipes ; their pistons 
p wand pc are perforated, and also connected by 
tubes, these latter passing through the first- 
mentioned tubes. If we call the space confined 
between the two pistons, the inner space, and that 
on their external surfaces the outer space, then, 
at a certain position of the two pistons, which 
are balanced and move in unison, the liquid 
in the inner space will be warm, and that in 
the outer space will be cold. If we shift the 
pistons, warm water will pass from W to OC, and 
cold from C to W; the inner volume will be cooled, 
and the outer be heated. If we fit on Wa kind 
of steam chest containing, a piston a and commu- 
nicating by ports with the inner and outer space of 
W, then the expansion of the outer volume and 
the contraction of the inner volume, consequent 
upon the heating and cooling respectively, must 
be equalised by a motion of the pistona. This 
piston can hence do work. In practice, the pistons 
pc and pw are whole and only connected by their 
common rod, the concentric tube system lying out- 
side in a special cylinder which communicates by 
two ports with the outer and inner spaces. If we 
make the area of piston p w larger than that of pc, 
we can dispense with the special pressure cylinder, 
and can attach the continued piston-rods p wc, 
direct to the crank to be driven. In any case, it 
will be advisable to transform the rigid pressure 
of the liquid into an elastic pressure, and thus to 
combine the engine with one or more air chambers. 
When we heat W to the desired degree, and 
admit a certain quantity of air into the air 
chamber, the engine can work under any con- 
stant desired pressure. High pressures will be 
advantageous, because the higher the tempera- 
ture, the greater the expansion coefficients, and 
for such motors the pistons will suitably be re- 

laced by plungers. Dr. Zimmermann explains 
his views ina pamphlet which the firm of R. Olden- 
bourg, of Munich, has published ; and he points 
out how hydraulic lifts, pumping engines, and 
even marine engines, might be constructed on this 
plan, for which he has secured a German patent. 
The heat-exchanger vessels—several may be wanted 
—with their two systems of tubes, would not re- 
quire any awkward dimensions. But how a caloric 
motor of this novel type would really work between 
temperature limits of 20 deg. and 100 deg. or 
200 deg. Cent., can only be ascertained by experi- 
ments, conducted on a large scale. 


INDUSTRIAL ProGREss IN Russia. 


British manufacturers must keep themselves in- 
formed regarding industrial developments in dif- 
ferent parts of the world if they are to be prepared 
to meet the changing conditions. They are too 
apt to confine their attention principally to new 
countries, and to forget that some of the old 
countries, which have long been their customers, are 
new as regards industry, and that some of them are 
making very considerable developments in many 
departments of manufacture. For instance, since 
the Crimean war Russia has been undergoing a 
slow transformation, and from being a purely agri- 
cultural country is, in some parts at least, becom- 
ing to a large extent industrial. This industrial 
development is, in fact, the cause of many of the 
political moves of Russia, as the Government re- 
cognises the necessity, not only of opening up new 
markets, but also of providing new homes for the 
rapidly increasing population. The large mineral 


resources of the country open up immense possi- 
bilities in every department of manufacturing 
industry. That these possibilities are rapidly be- 
coming realities, is shown from a recent issue 








of Financial Statis- 


of the Russian Journal 


tics. Some of the figures which are given 
are very striking. For instance, the output of coal 
in Russia, including anthracite and lignite, in 1898 
was 12,037,822 tons. In 1880 the quantity of coal 
_— into Russia from Britain for consumption 
on Russian railways was 183,265 tons; in 1897 it was 
only 5262 tons, the consumption of Russian coal 
during the same period having increased from 
705,878 tons to 1,923,390 tons. In 1886 the quan- 
tity of iron ore produced in Russia was 1,071,454 
tons ; in 1897 it was 4,034,551. In 1888 there were 
200 blast-furnaces, which produced 656,410 tons ; 
in 1897 there were 264, which produced 1,850,490 ; 
while in 1899 the quantity produced weighed 
2,630,364 tons. In 1883 the quantity of steel pro- 
duced weighed 218,385 tons; in 1897 it had in- 
creased to 1,205,218. The greatest iron-producer, 
the New Russia Company, Limited (a British com- 
pany), has 14,500 workers, and electricity is largely 
used for lighting and as a motive power for ma- 
chinery. It may be mentioned that this company’s 
output of steel rails, which was only 11,799 tons in 
1880, was 120,492 in 1898. During the. same period 
the mileage of railways in operation in Russia had 
increased from 14,095 to 31,305. It is estimated 
that the net revenue of the State railways in 
the year 1900 will be nearly 16,000,000/. 
Labour legislation is also receiving attention. In 
1882, a law was passed prohibiting the employment 
of children under 12 years of age in factories and 
works, while children between 12 and 15 years were 
to be employed only eight hours a day, not includ- 
ing the time spent at school, at meals, and in 
rest. Work could not continue for more than 
four consecutive hours, and children could not 
be employed between 9 p.m. and 5 a.M., or on 
Sundays or great holidays. By a later law, 
women or males under 17 years of age cannot 
be employed at night in textile industries. 
Only about 20 per cent. of the factories work 
day and night (including glass works, &.). The 
laws against strikes are very severe ; an attempt to 
strike by any operatives is punishable by imprison- 
ment from a week to five months, while for an 
actual strike the penalty is from two to eight 
months. When damage has been done during a 
strike, or there has been any intimidation, the 
limit of imprisonment is sixteen months. The 
report which we have mentioned has much infor- 
mation which is useful to students of social economy 
and to all who are interested in the progress of 
industries. 





Sree. In THE Untrep Statres.—The production of steel 
has enormously increased in the United States during the 
last seven years. In 1893 the output stood at 3,953,576 
tons. In 1894 it advanced to 4,356,249 tons; and in 
1895 to 6,046,310 tons. In 1896it sunk to 5,218,606 tons, 
but in 1897 it rallied to 7,083,986 tons. In 1898 ib went 
to 8,839,309 tons; and in 1899 to 10,533,670 tons. Last 
year there was again a check, the production of the 
twelve months having been 10,087,322 tons. The output 
of open-hearth steel has shown a continuous pro 
year by year, but that of Bessemer steel has been subject 
to considerable fluctuations. 





Dominion Inon AND Steet Company.—Owing to the 
recent imports into the Clyde of a cargo of iron uced 
at the works of the Dominion Iron and Steel Company, 
which are situated at Sydney, Cape Breton, the following 
extract from some notes of a visit paid to the works by 
an American expert engineer possess more than ordinary 
interest. The writer says that the works are being con- 
structed on very substantial lines, everything that is used 
being the best that money can buy, and the probable 
expenditure will not be less than 5,000,000/. Two stacks 
are already in blast, and two othersare all but completed ; 
there are also sixteen stoves completed. Then it is in- 
tended to erect an open-hearth mill, a blooming mill (now 
well forward), and a rail mill. The manufacture of pig 
iron began in February, and the furnaces were said to be 
doing as well as could be expected with new plant. A good 
deal of trouble, however, was being experienced with the 
tuyeres, which are being burned out ata serious rate. The 
furnaces have been built to turn out 350 tons per day, 
but at the time of the visit (in May) the average output 
was about 80 tons. A sub-foreman ex the opinion 
that they would never be able to iron successfully 
from the ores and the fuel got locally ; that one cause of 
trouble came from using so much limestone to take care 
of the sulphur. He doubted whether they could ever use 
the local fuel, and they had been obliged to import ores 
from Cuba and from Spain, which had somewhat helped 
matters, The men were disgusted with the climate, and 
the company had difficulty in getting intelligent labour. 
The writer admits that it is a gigantic en The 
bounties were on a sliding scale, and the moters, 
therefore, were straining every nerve for a big output, 
instead of feeling their — gradually. The ore, coal, 
coke, limestone, sand, water were all unknown 


quantities, and, of course, must be understood before the 





enterprise could be an unqualified success. 
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LAUNCHES AND TRIAL TRIPS. 

On Friday, the 7th inst , the Clyde Shipbuilding and 
Engineering Company, Limited, Port Glasgow, launched 
a steel lightship for the Northern Lighthouse Commis- 
sioners, for whom Messrs. D. and C. Stevenson, of Edin- 
burgh, are engineers. The vessel embodies in her design 
some features of a strikingly novel description, and it is 
probable that she is the prototype of a number of similar 
vessels which will have a revolutionary influence on the 
design of lightships. Messrs. Pintsch, of London, the 
well-known lighting engineers, by whom, in conjunction 
with Messrs. Stevenson and the builders, the design has 
been elaborated, have adopted their compound gas system 
in order to do away with the necessity for the mainten- 
ance of a crew on board the vessel, which is to be stationed 
off the West Coast of Scotland, at the Otter Rock, near 
Islay, where it will be subjected to great stress of weather. 
The hull is built of steel of extra strength, with fin 
and web keels 3 ft. in depth, which, taken along 
with the extreme beim of vessel, should reduce roll- 
ing to a minimum. Two steel watertight bulkheads 
are fitted, dividiog the vessel into three watertight divi- 
sions. In the centre division are placed two large welded 
steel gas-holders, which have capacity for enough gas at 
pressure to last the vessel for ceveral months. At the 
top of a circular tower or mast is placed the lantero, at a 
height of 25 ft. from the water level. Communication is 
effected through the mast, up which the gas connections 
are also carried. To guard against fog, a large bell is 
hung in a belfry attached to the deck of the vessel, and 
by a special arrangement the gas passing from holders to 
lantern is made to actuate a clapper which rings the bell 
automatically, an ordinary tongue being also provided 
and actuated by the roll of the vessel. As a result 
of these special features, the lightship on being moored 
at her station will be independent of outside atten- 
tion for a considerable rq of time, and has every- 
thing on board to render her a self-acting lightship and 
bell buoy. Considerable skill has been displayed by 
Messrs. Pintsch in the evolution of so unique a vessel. 


Messrs. William Beardmore and Co. (late R. Napier 
and Sons), launched from their shipbuilding yard, Govan, 
on Friday, the 7thinst., a single-screw store ship, named 
Industry, of about 1640 tons, for His Majesty’s Navy. This 
vessel has been specially designed for carrying guns and 
stores to and from the different dockyards, and is fitted 
with extra large hatches and the most modern avenues 
for the efficient working of the ship and the handling of 
heavy cargo. The general dimensions are: Length, 
205 ft.; breadth, 30 it.6in ; depth, 18 ft. The machinery 
consists of a set of triple-expansion engines of 750 horse- 
power, with cylinders 18 in., 28 in., and 44 in. in dia- 
meter by 2 ft. 6 in. stroke, and two cylindrical boilers for 
a working pressure of 155 Ib., all in accordance with the 
Admiralty requirements. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on Friday, the 7th inst., complete, with steam 
up and ready for work, the powerful bucket and pump 
hopper ye Riga, built for service in the port of 
Riga. This vessel is of the following dimensions: 
Length, 200 ft.; breadth, 36 ft.; depth, 15 ft. 6in.; and 
has a hopper capacity of 1000 tons of dredgings. The 
dredger is fitted with an endlese chain of buckets, also 
with sand pump and discharging apparatus. The 
buckets are driven by means of an independent set of 
compound engines. Shoots are provided for filling the 
vessel’s own hopper and for discharging the dredge 
material into barges on either side of dredger. The 
vessel is provided with one pair of compound surface- 
condensing engines for propelling at a — of 7 knots. 
Steam is supplied from two mild steel cylindrical boilers, 
constructed for a working pressure of 120 lb. per square 
inch. Independent steam hoist gearing for manipulating 
the bucket ladder, and independent steam winches, are 
fitted “ bow and stern for manceuvring the vessel when 
at work, 





The second of the two steamers ordered from Messrs. 
Scott and Co., Greenock, by Messrs. J. and J. Denholm, 
shipowners, was launched on Friday, the 7th inst., and 
was named the Garvelpark. Her chief dimensions are: 
Length, 215 ft.; breadth, 31 ft. 4in.; and depth, 15 ft. 
3in. She is of 950 tons gross, and will carry 1300 tons 
deadweight. The builders will fit her with triple-expan- 
sion engines, the cylinders being 16 in., 26 in., and 44 in. 
in diameter respectively. 





Messrs. Napier and Miller, Limited, Yoker, launched 
on Friday, the 7th inst., the steel-screw steamer Planet 
Neptune, for Messrs. R. W. Leyland and Co., of Liver- 
ae Her dimensions are: Length between perpen- 
diculars, 385 ft. ; breadth moulded, 29 ft. 9 in. ; having a 
deadweight carrying capacity of about 7000 tons, anda 
gross tonnage of 4400 tons Her machinery is being 
supplied by Messrs. Dunsmuir and Jackson. The engines 
are triple-expansion, and there are two boilers of tae 
size with a working pressure cf 180 1b. Howden’s system 
of forced draught is used. 

Messrs. Russell and Co., Port Glasgow, launched on 
Friday, the 7th inst., the steel-screw steamer Archduca 
Stefano, of 5800 tons deadweight, for Messrs. Gerolimich, 
Austria. The dimensionsare: Length, 340ft.; breadth, 
46 ft. ; depth, 28 ft.6 in. The machinery will be sup- 
plied by Messrs. Kincaid and Co., Greenock. 





The steel screw steamer Kcaterina Couppa, built by 
Messrs. Craig, Taylor, and Co., Stockton-on-Tees, pro- 
ceeded to sea for her trial trip on Saturday, the 8th inst., 
which proved successful. The principal dimensions of 


the vessel are as follows: 332 ft. by 46 ft. by 23 ft. 9 in, 


d | between Berlin and Zossein 





depth moulded. The engines have been constructed by 
Messrs. Blair and Co., Limited, Stockton, the cylinders 
being 234 in., 39 in., and 64 in. in diameter by 42 in. 
stroke, two large steel boilers working at 160 lb. pressure. 
On a trial run of four hours’ duration, a s of over 
has been built to 


10 knots was maintained. The shi 
arseilles, 


the order of Mr. Nicolas Couppa, of 





Messrs, Joseph L, Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, launched 
the s.s. Manitoba on Wednesday, the 12th inst. This 
boat has been built to the order of Messrs. T. Hogan and 
Sons, of Bristol and New York. The principal dimen- 
sions are: Length between perpendiculars, 390 ft. ; 
breadth extreme, 51 ft.; depth moulded, 31 ft.4in. The 

ropelling machinery has been constructed by Messrs. 

lair and Co., Limited, of Stockton-on-Tees, the sizes of 
the cylinders being 254 in., 44 in., and 75 in. in diameter 
by 51 in stroke, and they are supplied with steam by 
three multitubular boilers working at 200 lb. pressure. 


_ The Formidable, battleship, on Thursday, the 13th 
inst., ran her eight hours’ full power trial in a fresh 
breez3 with satisfactory results. She drew 25 ft. 4 in. 
forward and 27 ft. 4 in. aft, and had 2801b. of steam in 
her boilers. The vacuum was 25 in. starboard and 25.3 in. 
port. The revolutions were 109.1 starboard and 109.6 
port, while the indicated horse-power was 7765 starboard 
and 7746 port, giving a collective power of 15,511. The 
mean air pressure in the stokeholds was .18 in. The 
speed of the vessel, taking the mean of six runs over the 
measured mile, was 18.13 knots on a coal consumption of 
1.81 lb. per unit of power per hour. Abt the conclusion of 
her torpedo trials she was taken into harbour to be 
brought forward for sea. When completed, she will relieve 
the Resolution, battleship, in the Channel Squadron. 





The Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne, launched on Saturday, the 
15th inst., a steel screw steamer named Warri, built to 
the order of Messrs. Elder, Dempster, and Co , of Liver- 
poo], and of the following dimensions, viz.: Length, 
325 ft. ; breadth, 45 ft. ; depth, 22 ft. 2}in. The engines, 
which are to be supplied by the Walisend Slipway and 
Engineering Company, are of the triple-expansion type, 
having cylinders 23 in., 37 in., and 61 in. in diameter by 
42 in. stroke, and working at a pressure of 160 Ib. 


The new steamer Lucya, built by the Sunderland Ship- 
building Company, Limited, proceeded on her official 
trial on the 15th inst. She is a steel screw steamer, 365 ft. 
between perpendiculars by 48 ft. broad by 28 ft. deep. 
The saloon is amidships, and is fitted up in polished “4 
with swing chairs for 26 engers. The poop is ar- 
ranged for cargo. The main engines are by the North- 
Eastern Marine Engineering Company, Limited, Sun- 
derland, and have cylinders 26 in., 424 in., and 694 in. in 
diameter by 45 in. stroke, steam being supplied by three 
large boilers working ata pressure of 180 1b. per square 
inch. The vessel has been built to the order. of Messrs. 
Schenker, Walford, and Co., of London, and Mr. Salles, 
of Marseilles. A mean speed of 12 4 knots was obtained. 





Evectric Rattways IN GERMANY.—The question of 
establishing electric railways in Germany, with trains 
running at a speed hitherto unknown, has been under the 
consideration of a special commission, which has recently 
sent in a report. According to this report, the railway 
as heen carefully examined 
and strengthened, and the military authorities have given 
permission to the trials taking place there. The two 
motor cars which will be used for the trials are intended 
to carry forty to fifty persons. Their construction and 
electric arrangements will be such that they will allow of 
various trials. The maximum speed is expected to reach 
200 kilometres—about 125 miles—and each car will have 
four motors with a capacity of from 1100 to 3000 horse- 
power. The cars will have a length of about 73 ft., and 
a weight of about 90 tons. The trials will probably take 
place in the course of the summer. The principal prob- 
lems to be solved are whether the above great speed can 
be attained ; whether the line can stand it; and, if not, 
whether it can be constructed so as to stand it. The 
leading German electric firms are co-operating with the 
Government, and the whole question attracts a great 
deal of attention. 





Tue NaratTHa Inpustry oF THE Caucasus.—There 
appears to be a considerable amount of speculation going 
on with naphtha-yielding land in the Caucasus, and the 

rices at which such land is let vary greatly. At Bibi- 

cibot, 29 lots, covering an area of altogether 135 desjii- 
tines, were let at an average price of 626 kopeks per 

with a minimum of 42,480,000 poods. In the Kuban 
district the yield was 850,000 poods of naphtha; in the 
Terek district, 25,000,000; and in the Government of 
Baku, 526,000,000 s; the area which is’ worked for 
naphtha in that district covers altogether 907 desjiitines, 


with 1124 bore-holes. The naphtha prices vary very | go 


much; in the Kuban district, from 9 to 10 up to 24 
kopeks; in the Terek district, 12 to 40 kopeks; in the 
nee district, 20 to 30 kopeks; and at Baku, 12 to 
18 coy 12 kopeks is less than what, in many cases, 
is paid for the right of working not far from Vladikowkos. 
In the Tschornaja-Rjetschka valley, naphtha has been 
discovered, and a syndicate of Moscow capitalists are 
ing to work the er The naphtha deposits of the 
erghana district will examined this year, and an 
expedition has been equipped for the purpose. In the 
Namagan district, the Government is having the localities 
examined, and at Kokand this is being done by private 
initiative. Should the results be satisfactory, the central 
Asiatic railway may ere long use local naphtha for fuel. 





ROYAL METEOROLOGICAL SOCIETY. 


The closing meeting of this Society for the present 
session was held on Wednesday afternoon, the 19th inst., 
at 70, Victoria-street, Westminster, Mr. H. Dines, 
B.A , President, in the chair. 

A paper by Mr. H. Helm Clayton, of the Blue Hill 
Observatory, U.S.A., on ‘‘The Eclipse Cyclone, the 
Diurnal Cyclones, and the Cyclones and Anti cyclones 
of Temperate Latitudes,” was read by the secretary. The 
author has discussed the meteorological observations made 
along the path of the total solar eclipse in the United 
States on May 28, 1900, and also those made during three 
previous eclipses. He finds that a cyclone follows in the 
wake of the eclipse—though the changes are very minute 
and feeble—the fall of temperature developing a cold. 
air ee in an astonishingly short time, with all the 
peculiar circulation of winds and distribution of pressure 
which constitute such a cyclone. 

A. -é by Mr. F. Napier Denison, of Victoria, 
British Columbia, on ‘ The Seismograph as a Sensitive 
Barometer” was also read by thesecretary. A Milne seismo. 
graph was installed in 1898 at the Meteorological Office, 
Victoria, British Columbia, and the author has since that 
time compared its movements with the changes of atmo. 
gegen pressure recorded by his aerograph. He finds 
that when the barometric pressure is high over the Pacific 
slope from British Columbia southward to California, 
while off the Pacific coast the barometer is compara- 
| low, the horizontal pendulum of the seismo- 
graph tends to move towards the eastward. This move. 
ment appears to be due to a distortion of the earth’s sur- 
face, caused by the heavier air over the Pacific slope 
depressing the underlying land surface below its 
normal position ; while, on the other hand, the compara- 
tively light air over the adjacent ocean tends to allow the 
sea and earth beneath to rise above its normal level. It 
has been found that when an extensive storm area is ap- 

roaching from the westward, and often 18 to 24 hours 

fore the local barometer begins to fall, the pendulum of 
the seismograph swings steadily to the eastward, com. 
pletely masking any diurnal fluctuations that might have 
existed, as the storm area approaches; and in the event 
of it being followed by an important high area, the pen- 
dulum will begin to swing towards the westward before 
it is possible to ascertain this area’s position on the cur- 
rent weather charts. 





Go.p.—The value of the gold imported into the United 
Kingdom in May was 2,170.971/., as compared with 
2,165,009/. in May, 1900, and 2,538,556/. in May, 1899. The 
three principal gold-producing districts are British South 
Africa, British India, and Australasia ; and the deliveries 
from these three regions were as follows: 








Country. May, 1899. | May, 1900. May, 1901. 
e £ £ Fy 
British South Africa 1,747,4C6 2,000 | 72,850 
British India me 69,200 6,104 778,014 
Australasia .. 394,125 432,002 408,128 








It will be seen that the imports of gold from South Africa 
are once more increasing, This was probably due to the 
progress of grep in Rhodesia this year; but com- 
mencing with the present month, the Transvaal may be 
expected to once more pour a stream of gold upon the 
home market—a stream which is likely to grow in volume 
with the gradual restoration of public tranquillity in South 
Africa, Already seven Transvaal mines have re-started 
crushing, and the list will grow longer unless South 
African events take an altogether unlooked-for turn. 
The large deliveries of gold made from British India 
represent to some extent an adjustment of trade balances. 
The aggregate imports from the three districts in the 
first five months of this year compare as follows with the 
imports in the first five months of 1900, and the first five 
months of 1899 : 





1899. | 





Country. 1900. 1901. 
& £ | £ 
British South Africa 7,639,780 | 81,346 | 249,056 
British India fe | 28,814 | 225,194 | 4,640,521 


Australasia .. | 1,820,240 | 2,022,263 | 2,268,465 





The aggregate imports of gold from all cources in the 
first five months of this year were 10,733,968/., as com- 
pared with 10,820,993. in the corresponding period of 
1900, and 11,926,4077. in the corresponding period of 
1899. France figured in these totals for 839,234/., 
1,602,2017., and 553,281/. respectively; Germany for 
284,027/., 2,171,660/., and 154,559/. respectively ; and the 
United States for 218,240/., 2,579,278/., and 59650. 
respectively. These imports almost entirely repre- 
sented, however, adjustments of trade balances, and 
had little to do with current gold production. Indian 
ld deliveries have also been increased by trade ad- 
ustments. The value of the gold exported from the 
nited Kingdom in May was 643,350/., as compa 
with 786,886. in May, 1900, and 1,288,852/. in May, 1899, 
while the aggregate value of the exports for the first five 
months of this year was 4,140,469/, as compared yen 
5,302,127/. in the corresponding period of 1900, an 
9,746,229/. in the corresponding period of 1899. . The 
largest exports were made this year to British India, % 
which gold was forwarded to May 31, to the value o 
1,614,451/., as compared with 1,760,489/. in the corre- 
sponding period of 1900, and 1,086,843/. in the correspond- 
ing period of 1899. The most interesting feature of the 
current gold situation’is the resumption of crushing 
operations in the Transvaal, 
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Numerous devices have been invented for the place, later inventions generally being too complicated 
pose of facilitating the launching of lifeboats 
diffe ships, the davits now in general use being 
difficult to handle in bad weather, and always re- 
quiring more time to manipulate than is desirable. 
far, however, the ordinary davits have held their 





ur- 
fies | and expensive, or more or less unreliable. 

We give on this page illustrations of an apparatus 
invented by Mr. Axel Welin, of 24 and 25, Fenchurch- 
street, E.C., which seems to offer special advantages 
in the matter of simplicity and rapidity of opera- 
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THE WELIN BOAT-LOWERING GEAR. 
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tion, besides possessing several other important fea- 
tures. 

As will be seen from the engraving, the davit 
proper consists of an arm, which turns about a centre 
moving along a horizontal guide-bar ; the lower end 
of the arm is in the form of a toothed quadrant. The 
other principal part of the apparatus is a bracket pro- 
vided with a rack parallel with the guide-bar, and 
with a running-screw for the manipulation of the 
davit. Both bracket and davit are cast in steel. 

The inner chocks are fixed, and support one end 
of the outer chocks, whose other end is supported by 
links hinged to the deck, and kept in position by a 
lever catch or hook. 

The handling of the whole gear is very simple. 
When the boat has been manned, a single grip releases 
the outer chocks, which are then automatically 
pushed away by the boat itself when the running- 
screws are started. On account of the advantageous 
leverage due to the peculiar movement of the davits 
along the rack on the base-plate, only one man at 
each davit is required to manipulate it. The running- 
screws being threaded right and left, the men stand 
facing each other, and can therefore see the top of 
the opposite davit, thus being enabled to regulate the 
8 as required. 

Should the ship have a considerable list, the boats 
on the weather side could not, with ordinary davite, 
be got clear of the ship’s side, and those on the lee 
side would get so far out that, in a sea, they would 
bump up against the ship with terrific force and 
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ibly smash, and the passengers could only get 
aro sions with much diffeulty. The Welin davits, 
on the other hand, are always under control, and can 
be run out to the exact distance required under varying 
conditions, and left there. 

Rapidity of manipulation is insured by the fact that 
no pulling or pushing the boat lengthwise is required 
in lowering it, and that the weight of the boat itself 
materially assists the operation. Whether the ship 
is on a straight keel or not is of little consequence, as 
two men would under all circumstances be strong 
enough to run the boat out. 

To facilitate the raising of a heavy boat, the boss of 
the crank may be provided with teeth, and can then 
be dropped on to an auxiliary pin, thus being caused 
to gear with the end wheel on the running-screw. 

It will be noticed that the davits do not in any way 
encroach upon the promenading space of the deck. 

On account of the flatness of the curve described by 
the top of the davits during the earlier part of the 
movement the boat easily clears the edge of the deck, 
without having the chocks unduly high. 

When, however, the davit has reached its outermost 

osition, the top has got several feet nearer the water 
boa. and from 20 ft. to 40 ft. of ‘‘ fall” (depending 
on the number of sheavesin the blocks) may there- 
fore be saved. 

The side pressure and any side vibrations that may 
occur are taken up by the tie-rod, the screw running 
freely in the nut. No bending strain can therefore 
come into action upon the running-screw, which has 
only to withstand the pull of the weight in the line 
of its own axis. For safety against overstraining by 
jerks, a thin elastic steel disc (Belleville spring) may 
be inserted between the end wheel on the running- 
screw and the inside bearing on the bracket. 





INDUSTRIAL NOTES. 

TuE only serious piece of labour legislation likely to 
be passed this session has at last been read a second 
time, and is now referred to the Grand Committee. 
This is the Factory and Workshop Acts Consolida- 
tion Bill, and an amending Bill to be incorporated with 
itin the form in which the latter finally passes the 
House of Commons. Then, as one measure, it will go 
to the House of Lords for final revision. The Consoli- 
dation Bill covers 93 pages, and consists of 153 clauses 
and eight schedules, It — to England and Wales, 
and by special clauses to Scotland and Ireland also. 
It consolidates the provisions of six Acts, dating from 
1878 to 1897. It is excellently drafted, the clauses 
being arranged under the following heads: (1) Health ; 
(2) Safety ; (3) Accidents; (4) Hours and Holidays ; 
(5) Special Exemptions as to Hours and Holidays ; 
(6) Overtime; (7) Night Work; (8) Intermittent 
Employment; (9) Supplemental Provisions as to 
Special Exceptions; (10) Fitness for Employment— 
that is, prohibition of oe of women after 
child-birth, and young children under eleven years of 
age ; (11) Education ; (12) Dangerous and Unhealthy 
Trades ; (13) Special Rules, as No. 12; (14) Tenement 
Factories ; (15) Cotton Cloth and other Humid Fac- 
tories ; (16) Bakehouses; (17) Whitelead Factories ; 
(18) Laundries; (19) Docks; (20) Buildings; (21) 
Railways; (22) Home Workers; (23) Particulars of 
Work and cues (24) Inspection ; (25) Certifying 
Surgeons; (26) Special Orders; (27) Notices, Registers, 
and Returns; (28) Miscellaneous Provisions; (29) 
Fines ; (30) Prosecutions ; (31) Applications and Defi- 
nitions ; (32) Application to Scotland and Ireland ; 
(33) Repeal of Beatutes in Force; and, lastly, the 
eight schedules. The enumeration of the heads of 
the Bill, as above, indicates its scope. 

The Consolidation Bill is divided into ten parts, the 
various sections, as given in the foregoing heads, falling, 
each iu its order, under one or the other of such parts. 
In this way either employer or employed, the in- 
spectors or sub-inspectors, the Home Office or the 
magistrates, and the general public, will be able to 
find easily and exactly what the law is on any 
point in dispute. The classification is admirable 
in all respects. It is essential that such a measure, 
applying as it does to such varying industries, affect- 
ing so large a proportion of the working classes of both 
sexes and of all ages, should, as far as the nature and 
extent of its provisions will admit, be brief, clear, 
and easily understandable by those to whom its pro- 
visions apply. 

The Amending Bill covers 19 pages, and consists 
of 53 clauses and three schedules, and when the 
whole is finally passed by the Grand Committee, 
those provisions will fall into place, each under 
its proper head, in the Consolidation Bill, then to 
be reported to the House. When finally sed, 
the measure will constitute a code of factory and work- 
shop law unsurpassed in the world; perhaps un- 
equalled in the world. Some of the provisions will 
no doubt be opposed, some may be emasculated, others 
rejected or modified ; but in whatever form it is passed, 
the Act will be a good one. The greatest danger 
appears to be that too much will be left to the local 
authority. Local authorities have not, as a rule, been 





very strict in admininistering the Factory and Work- 
shop Acts. The Bakehouse Regulation Act of 1863 
failed mainly from this cause. ven the justices are 
inclined to be lenient to offenders under such Acts. 
It is a sad confession to make, but perhaps, as now 
constituted, the local authorities have improved. 

The Monthly Journal of the Amalgamated Society 
of Engineers states that there was an increase of 488 
members during the past month, the total now reach- 
ing 89,308. Of that number, 2000 were on donation 
benefit, a decrease of 63; on sick benefit 1976, de- 
crease 150; on superannuation benefit 3806, decrease 
two. The reduction in the number of unemployed, 
though small, indicates a slight improvement in the 
state of trade, or shows, at least, that it is not getting 
worse. The dispute as to whether the advance in 
wages recently conceded should include pattern- 
makers has been settled by a conference between the 
executives. The London employers thought that the 
patternmakers ought not to be included, as they had 
received an advance in recent times. After a full con- 
sideration, it was agreed by the employers’ executive 
to give the advance on and from a date fixed. The 
members have voted on the subject of a reduction in 
the weekly contributions: 6631 for, 4672 against ; 
majority for, 1959. It will be seen that over 78,000 
did not vote, so that the feeling in favour of a reduc- 
tion in contributions was not strong. The levies for 
the current quarter amount to2s. per member—Is. for 
the superannuation fund, 6d. federation, 3d. accident, 
and 3d. gifts and grants. Greater supervision is to 
be exacted in making grants from the benevolent 
fund. Exclusions for unfitness are noted: one for 
misconduct to a branch secretary who had befriended 
him ; one for malingering ; and one for claiming acci- 
dent benefit, and then latte on the sick list when 
he ought to have been at work. It is decided to pay 
50/. per week in aid of the Penrhyn quarrymen during 
the dispute, for which purpose a further levy of 3d. 
is to be voted upon. 


The monthly report of the Boilermakers and Iron 
Shipbuilders states that the returns give good accounts 
of steady employment, and inquiries are still to be 
heard formore men. The total number of members on 
the funds was 3156, as compared with 3162 last month. 
The figures given are : Cards granted 26; members sign- 
ing vacant book, 185; on donation benefit, 817 ; sick 
benefit, 1458; superannuation, 670. It is intimated 
that probably the number of unemployed is in excess 
of that given. Boilermakers used to water-tube 
boliers are wanted at Government works, also for loco- 
motive work at Swindon. Several squads of rivetters 
are wanted on the Tyne in three large works. The 
society is doing its best to check the practice of 
apprentices running away before their term has expired. 
Branch secretaries are instructed to scrutinise the 
dates and payments on cards of membership, in order 
to see whether the members presenting the cards have 
complied with the rules. Rpecific instructions are 
given to members in case of accident, and claims for 
compensation under the Act. Notice is to be given 
to the branch secretary at once, so that he may be 
able to put the matter of claim in proper order for 
compensation. The new rules also provide as to appli- 
cations for accident benefit and superannuation, The 
report gives a summary of accounts for the first 
quarter of the year. The income amounted to 
35,8907. 10s. 4d. The cost of benefits amounted to 
19,7690. 5s. 1d., as follows : Sick, 84867. 19s. 10d.; dona- 
tion, 5028/, 18s, 10d.; superannuation, 3742/. lls. 9d.; 
funerals, 1761/. 19s.; benevolent grants, 746/. 193.; 
disputes, 1/. 163. 8d. The last item is significant and 
gratifying. The balance in hand was 355,206/. 5s. 1d.; 
increase on the quarter, 9777/, 6s. 6d. The society has 
juet invested a further sum of 20,000. with the Bir- 
mingham Corporation at 34 per cent. on account of the 
superannuation fund, The total number of members 
is now 48,227. 


The report of the Associated Blacksmiths comes 
down to the end of. the first week in June. The 
returns indicate that employment keeps fairly good ; 
the report adds that the prospects for the immediate 
future are ce ry Large shipbuilding orders 
have been booked, and large orders are .still in nego- 
tiation. In other branches, the report states, a large 
amount of work has been booked since the present 
month (June) came in. It adds, locomotive, stationar 
engine, and machine industries are likely to be we 
employed for some time. The membership of the 
union is increasing, and applications have been re- 
ceived, and pr pee entered into, for the forma- 
tion of a branch in London. The council had before it 


an —— from the Parliamentary Committee of 


the es Congress for payment of costs of investiga- 
tion and award as regards the Barrow dispute on the 
question of demarcation, about which there seems to 
be a hitch. Generally, there are no disputes in 
the trade; but the dispute at the Fairfield Works 
cost the union 200/., besides loss of time to the 
members. It was a wasteful dispute from the first. 


The Durham Miners’ Monthly Circular deplores the 
death of the association’s tolicitor, whose tact, 
geniality, and generosity did so much to smooth difti- 
culties and arrange differences. For the purpose of 
understanding the complicated questions, he made 
personal inspection of pits, and so was able to deal 
with points as they arose. The circular gives a 
summary of the proceedings at the recent Inter- 
national Miners’ Conference, and Mr. John Wilson, 
M.P., declares that they showed a great advance 
on the congress of 1899, and other earlier congresses, 
One thing he deplores in such congresses is that the 
delegates commit themselves to ‘‘ pious opinions ” 
instead of doing practical work. 


The American Federationist for June gives an 
account of the nine hours’ movement in the engiveer- 
ing and metal trades, which practically has ended in 
a victory for all sections of workers in those industries. 
The demand formulated was that the nine-hour day 
for the whole trade should come into operation on 
May 20. This was not effected, but by the 25th over 
1700 firms had agreed and adopted the system. From 
that date to June 1 telegrams poured in by the score, 
announcing that firm after firm, all over the States, 
had conceded the demand. By the end of the first 
week in June a national nine-hours’ day was declared 
to be won. The movement originated at an Inter- 
national Machinists’ Conference held on May 18, 1900, 
so that in one year the battle was won almost without 
cessation of labour, though a vast strike of some half 
a million of men was expected if the demand was re- 
fused. The oa strikes that occurred were one big 
one on the Pacific Coast, one at Cincinatti, and a few 
small ones. The concession to the machinists and 
metal trades means that a variety of other industries 
will be benefited to a like extent. The number gives 
a good illustration of the Governor of Tennessee signing 
the Child Labour Bill, on April 10 of this year, sur- 
rounded by several Labour Members of the Tennessee 
Legislature. The textile workers of America have 
been in conference with the object of uniting all sec- 
tional unions in one vast organisation. The basis 
appears to be such that probably all the unions will 
come in, either by amalgamation or federation. 
Attention is called to a new organisation, called the 
National Labour Council, to embrace 4,000,000 
workers. The Federationist reminds the unions that 
steady progress is better than mad rush. It points to 
other organisations, such as the Knights of Labour, in 
——— of its views. The American Federation of 
Labour favours a steady march forward. 

A very important movement is on foot in the United 
States in regard to conciliation and arbitration in 
labour disputes. We have noted from time to time 
in ‘‘ Industrial Notes ” the intense dislike of, and oppo- 
sition to, compulsory arbitration on the part of 
American trade unions, especially those connected 
with the American Federation of Labour. That body 
has protested all along that it is not opposed to arbitra- 
tion per se, but condemns it in a compulsory form, with 
pains and penalties attached and enforceable by law. 
Voluntary reference first ; then, if need be, enforce- 
ment of award where desirable. The attitude thus 
assumed, together with the discussions evoked on the 
subject, led to an important conference last month in 
New York City, at the Chamber of Commerce, and a 
great meeting at the Cooper Union. Bishop Potter, 
and representatives of the Chamber of Commerce, of 
great employers’ associations, and of vast organisa- 
tions of labour, took in the proceedings. A 
National Committee on Conciliation and Arbitration 
is formed ; its objects are: ‘1. To form in the public 
mind the conviction (a) that industrial disturbances, 
in the nature of strikes and lock-outs, can and should 
be avoided; (b) that the only reliable method of 
doing so is by conferences between the employers and 
workmen affected.” Then follow other declarations. 
The committee propose to investigate into the methods 
adopted in the States and in all other countries, and 
disseminate the information collected. It is proposed 
that there shall be a full recognition of trade unions 
or other labour organisations by employers, and of 
employers’ associations by the workmen, and that 
bargains shall be made on the collective principle, 
each body being answerable to the other for carrying 
out the award or other agreement arrived at. It isan 
effort to promote voluntary arbitration, and apply it 
on an enormous scale in the United States. 


In the Wolverhampton district leading makers of 
iron report an increasing demand for all classes of 
manufactured iron. Prices have been very strong all 
round, and advances on list rates have been require 
for early delivery. Home consumers, it is stated, are 
prepared to furnish specifications in excees of the pre- 
sent rate of output, which manufacturers are — 
willing to accept, exceptat higher rates. The age 
opinion seems to be that the iron and steel trades 
about to experience a much heavier demand than 0 
late ; most manufacturers already report better busi- 
ness. Home demands are heavier, and the indents 





from colonial markets are much more favourable, 
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Makers of best bars, plates, and hoops have increased 
orders from the Government departments, and from 
other users of high-class material. There has been 
also an increased demand for common bars. - The in- 
crease of orders for stamping and black sheets has 
led to an advance in price of 2s. 6d. per ton. 





In the Birmingham district the iron and steel trades 
are improving. Orders are coming in more freely, 
and the mills and forges are more fully employed than 
for some time past. Improvement is extending in the 
finished branches also; but makers complain that 
prices are unremunerative. Gas strip has advanced 
5s. per ton. There is a more active demand for steel, 
but prices are unchanged. The engineering and allied 
industries report employment as being from good to 
quiet, but the latter term only applies to pattern- 
makers and ironfounders. In the other iron, steel, 
and metal trades employment is good, or fairly good 
in most cases, in many better than of late. 





The engineering and allied industries throughout 
Lancashire show little change in the situation, especi- 
ally as regards employment. All sections of electrical 
engineering, locomotive building, ‘railway corsa? 
building, and boilermaking continue exceptionally 
busy. Other branches—such as ironfounders, brass- 
workers, wire and steel drawers—moderate; steel 
metal workers fair; machine workers, filesmiths, 
smiths and strikers, good. The complaint is, however, 
that orders are running out faster than they are being 
replaced. But this is not, as yet, much affecting the 
state of employment. The one chief exception is the 
textile-machine-making industry, which is, in most 
sections, extremely slack. 





The re-opening of the Penrhyn quarries last week 
was regarded with deep interest by the inhabitants in 
the locality, and more especially by the former em- 
ployés and their families. There was a good deal of 
excitement, and ill-feeling was shown, but no vio- 
lence appears to have been used. Several women 
were, however, summoned for yells and taunts, and 
fined by the magistrates. At a mass meeting held 
at Bethesda strong speeches were made, and the men 
who went in were denounced. The management re- 
port the re-employment of about 500 men ; the union 
leaders assert that only 264 of the old hands have gone 
back to work. 





The dispute in connection with the London and 
North-Western Railway Company over the dismissals, 
and transference of some of the men to other stations, 
may be said to be practically ended. It is now de- 
cided to support the men by grants of money from 
the funds. However large the sums granted may be, 
or large the number of recipients, one week’s strike 
would cost a much larger sum, and might have other 
disastrous consequences. 





The strike of engineers, boilermen, and firemen at 
the Stockton Malleable Iron Works, by which some 
1800 men have been rendered idle for three months, 
entered upon a new phase at the end of last week. 
The men at the other two Stockton and West Hartle- 
pool works handed in their notices on Saturday last, 
thus leading to another 3000 men being thrown out 
of work, unless some arrangement can be made to end 
the dispute. 

The ironmoulders’ strike at Hull has led to some 
nineteen or twenty cases of charges of intimidation 
by pickets. The local president was fined 2/. and 5/. 
respectively, and costs in two cases; others were also 
fined. As a rule, the ironfounders abstain from 
picketing ; at Hull they do not appear to have fol- 
lowed the rule of abstention. 

The strike at the Blaenavon Iron Works and Col- 
lieries has ended, after a duration of forty weeks, by 
concessions on both sides. 

The operative cotton-spinners employed at the 
Rocks Spinning Company’s mills were locked out on 
the 15th inst. in consequence of a dispute as to the 
conditions of work. 

At the close of last week a strike of some 3600 men 
employed on the Canadian Pacific Railway was ordered 
In consequence of the management’s refusal to concede 
an advance in wages. They comprise the maintenance- 
of-way men. The strike was ordered by the Track- 
men’s Union, as no offer of terms had been made. 





Tue Coat Deposits IN IcELAND.—It has been known 
for years that there were coal deposits in Iceland, but 
the quality has not been thought satisfactory enough, nor 
the extent of the deposits sufficient to warrant national 
working. Besides, the locality was thought too much 
out of the ~ and the natural conditions altogether un- 
favourable. New deposits of some magnitude have re- 
cently been discovered at Nordfjord, Iceland, and this 
time people are more sanguine as to their commercial 
value. Samples have been sent to Copenhagen to be 
tested there, and a Danish firm has secured the right to 
work the Nordfjord deposits, which are situated quite 

.to the water; but as to the actual extent of which 
nothing definite appears yet to be known, 





THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

WE print below an abstract from the memorandum 
prepared by Mr. Stromeyer, M. Inst. C.E., for pre- 
sentation to the annual meeting of the Manchester 
Steam Users’ Association. The memorandum deals 
with a number of interesting points, and many boiler- 
owners will be grateful for the advice given as to 
the best methods of scaling boilers. In another 
section particulars are given as the history of 
boiler legislation in certain Continental coun- 
tries. It will be seen that as early as 1810 the 
matter engaged the attention of the authorities 
in France, and gradually the restrictions imposed on 
boiler-owners became very severe. Indeed, at one 
time the test pressure on certain boilers was required 
to be five times the working pressure. The present 
law dates from 1880, and is much less stringent in 
its requirements than most of its predecessors. It 
is also evident that, as in this country, experience has 
shown the framers of the measures the unreliability 
of the hydraulic test ; since special stress is now laid 
on the necessity of frequent inspection by competent 
engineers. In Germany, ‘‘entire” examinations every 
two — are required. Further particulars will be 
found in the abstract of Mr, Stromeyer’s report, 
published below. 





Scatine Borers. 

_In my memorandum, dated 1898, and in numerous 
circulars subsequently sent to firms who were troubled 
with sedimen water, the suggestion was made that 
the usual method of removing scale from boilers was not 
a satisfactory one: that by opening the boiler for coolin 
it, the scale, coming in contact with the air, grows har 
and adheres so firmly to the plates as to require chipping. 
It was therefore suggested that the method should be 
tried of slowly cooling boilers with water in them, and 
running this out foot by foot while the inside scraping 
and brushing toc § ; for it had been found that the 
scale would then come off quite easily. The inconvenience 
of this method is that it takes several days to cool the 
boiler, and the inside is, of course, quite wet while the 
men are init. Some men like this method, while others 
have protested; but the experiment of providing them 
with oilskin suits seems to be much appreciated. ere 
the men are willing, and where time is available, this 
method is, therefore, to be recommended. here the 
men are willing but time is wanting, the following 
method has been suggested. After drawing the fires, 
start the feed-pump, if possible through the economiser, 
and at the same time blow off the boiler, preferably by 
the scum, if fitted. The boiler will by this means be 
cooled rapidly, and the air has no chance of coming in 
contact with the le, which will then be found to come 
off easily. This method has been in use for many years 
in some works under our care, and is satisfactory. 

If the men object to clean wet boilers, the following 
fairly rapid method should be tried. 

_ After drawing the fires, wait till the firebridge is suffi- 
ciently cooled down, then blow down the boiler till it is 
empty. Some recommend a “ pressure for this pur- 
pose, others a low pressure. hen empty, allow the 
boiler to cool without opening any manhole doors or 
valves. When cool, the scale should shell off in la 
flakes. From boilers provided with low-water and high- 
pressure safety valves the air cannot, of course, be ex- 
cluded, as these valves open when the water falls ; but, 
as will be seen by the following summary of reports by 
our inspector at Halifax, even where these valves are 
fitted, the method works fairly satisfactorily. Reports 
from other works do not as yet give any marked indica- 
tion as to whether any one of these systems is or is not 
best adapted for particular classes of boiler scale. 


BorLeR LEGISLATION. 


When Parliament reassembled in the carly part of this 
year, several Boiler Bills were introduced, including 

lause 14 of the proposed Factories Act Amendment 
Bill. The very divergent views revealed by these Bills 
led to the appointment of a Select Committee, but nob 
before I had thought it necessary to discuss Clause 14 
with the Home Office, and to point out that the proposal 
to make the boiler inspector there and then decide on the 
safe working pressure could not be carried out; and also 
that as this clause made the boiler-owner responsible for 
the selection of a competent inspector, it would be unfair 
to him not to define the meaning of a “competent in- 
spector.” Many other points suggested themselves as 
follows: ‘‘Those clauses of Sir iam Houldsworth’s 
Bill dealing with boiler inspection are admirably framed, 
and should, if possible, be intolaw. None of the Bills 
contain a workable definition of “competent inspector.” 
The difficulty could, in my opinion, be overcome by enact- 
ing that a boiler may, as is done by this Association, be 
examined by a competent person (boiler inspector) under 
the direction of a competent engineer (indoor technical 
staff), who would be responsible for the aa of the 
inspector. The competent engineer should have both a 
practical and technical training; and, besides knowing 
how a boiler is built and worked, should be fully con- 
versant. with the strength of boiler materials, and the 
forces and stresses to which the boilers and their 
fittings are subjected. To my mind, the most ——— 
authorities for deciding—at least as regards those of their 
own mem who may apply as to whether they are 
competent for this work or not—are the Councils of the 
Institutions of Civil Engineers and of the Mechanical 
Engineers, while outsiders should be allowed to get certifi- 
cates of competency from, say, the Board of Trade, 





According to the proposed Factories Act Amendment 
Bill, boiler certificates must be inserted in the factory 
immpecton’s book. But, in addition to this, is would be 
well if not only the boilers in use but all boilers on the 
works were noted ; but those which are not being used 
would, of course, be without certificates. 

As will be seen later on, steam pi! keirs, stills, &c., 
when they do explode are most deadly in their effect, and, 
in my opinion, they should also be inspected, though not 
on the same lines as boilers proper. One inspection of a 
steam pipe range is practically sufficient to enable a com- 
petent engineer to say whether it is safe, for nearly the 
only dangers to which it is subjected are water-hammer 
action, and expansion and contraction or vibration. Keirs, 
stills, and drying cylinders are frequently of the oddest 
shapes, of dangerous material, and badly designed. They 
are not subjected to the action of flames or hot gases ; but, 
on the other hand, they are generally placed in crowded 
rooms. These steam and hot-fluid vessels should there- 
fore also be examined at least once in their lifetime, but 
better still, annually. ‘ 

Another matter which will have to be settled is the 
definition of ‘steam boiler” and steam or hot-water 
vessel ; for as soon as inspection is made compulsory, not 
o Bg type but the minimum size will have to 

efined. 

Tb sepa to me that the competent engineer who 
makes the first inspection might be permitted to give a 
certificate that the vessel is either so small, or so safely 
built or so placed, that it can do no damage in its lifetime; 
but as regards boilers, he should only have power to deal 
with them in this way if their internal capacities are 
below a certain volume, say 3 cubic feet. 


History OF Borer LEGISLATION. 

France.—Of France it can be said that boiler legislation 
commenced almost before the advent in their country of 
the steam boiler. In 1810, the danger of smoke bein 
emitted by steam fire-engine boilers led to the ing o' 
an Act which prescribed that authorisation for steam 
boilers had to obtained. Thirteen years later, the 
necessity for having safety valves on boilers had made 
itself felt, and a law was passed that each boiler must 
havea lock-up safety valve. This law has been rescinded, 
but the principle lives on in our Board of Trade rules for 
marine boilers. About this time the first instructions to 
boiler attendants were issued. Three years later—in 
1828—a law was d prescribing a very severe hydraulic 
test for all new boilers. At the same time, and again in . 
1830, rules for boiler dimensions were issued. In 1832 
further rules were added, prescribing the diameters of 
safety valves, and insisting on fusible plugs. In 1839 
a retrograde movemert seb in, and the hydraulic test 
pressure was reduced in severity; and then, in 1843, 
a very detailed boiler law came into force. It was 
an improvement on the previous severe laws, but ib 
bristles with new minute regulations, which seem to 
have grown in oppressiveness until, in 1865, they were 
swept away by a new law. About ten circulars were 
issued in the interval, the first one extending the scope of 
the Act so as to include steam receivers, In 1847 three 
low-water indicators had to be fitted to each boiler. It 
was also stipulated that boilers must be laid down in 
certain directions, for it seemed to have been noticed that, 
in cases of accident, destruction of property was greatest 
ab A age = of 7 boiler. 

nl ourdon’s pressure gauges, & new invention, 
were allowed to replace the mercurial ones; and in 1861 
rules for the thickness of steel plates were issued. 

As already mentioned, ir 1865 a law was passed which 
swept away many of tle rules and regulations which 
Government officials had been slowly building up. Boiler- 
makers were now free to build boilers of any dimension 
and any thickness, and place them in any direction; 
safety valves might be any size, steam receivers were not 
boilers ; and the test pressures which had started at three 
to five times the wor pressure were now reduced to 
those adopted by the Manchester Steam Users’ Associa- 
tion. Inquiries into boiler explosions were ordered, and, 
strange to say, the law of 1810 was revived by certain 
clauses against the smoke nuisance. Furnaces might 
smoke, but steam boilers must not do so. In 1880 this 
regulation was — In some of the previous laws, 
but more particularly in that of 1865, a system of boiler 
classification was adopted, which seems to have been 
based on certain speculations : that the larger a boiler, and 
the ~~ its eee pressure, the more dangerous it 
must be. By multip ying the volume of the water con- 
tained in a boiler by the permissible a pressure, a 
figure was obtained which fixed the class. The most de- 
structive class, ¢.¢., above a certain numeral, was not 
in dwelling-houses. BE Te 

This regulation had to be modified in 1880, for even 
then it had been found that high-pressure boilers were 
not so destructive as low-pressure ones. This iaw, how- 
ever, revived the old restrictions about the placing of 
boilers, but in a modified form. Boilers of the most de- 
structive class were not to be p! nearer to a dwelling 
than 10 ft., and unless they were distant at least 33 ft. 
a thick wall of 39 in. or more had to be interposed. This 
law is apparently still in force, and is inconvenient in so 
far as that the owner of a boiler is forced to shift its posi- 
tion, or at least to build the protecting wall, if his neigh- 
bour erects a dwelling within a distance of 33 ft. from the 
boiler. Itis interesting to note that water-tube boilers, 
because of their small water volume, belong to one of the 
less dangerous (French) classes; and being subjected. to 
fewer restrictions in that country, naturally grew in 
favour. This is espe true of the Belleville type, 
which has now been introduced in our Navy. 

The 1880 law also insists on a hydraulic test every ten 
years, instead of the previous regulation of a test when 
“— when repairs were effected, and when a boiler was, 
sold, 
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Steam receivers of 3 cubic feeb capacity were again 
classed as boilers, and so were hot-water tanks of the same 
capacity if under pressure. 2 3 

he most important clause of this Act is the one which 
says that steam users must not only see that their boilers 
are in a safe condition, but must have them inspected at 
intervals which are sufficiently close together. Another 
clause provides that if an inspector of mines has reason to 
believe that a boiler is unsafe, he may have it tested; but 
if the boiler is under the inspection of an association, 
their certificate will be accepted as proof that the boiler 
is safe. By this means nearly all French boilers have 
been driven into the arms of the various boiler associa- 
tions. 

Prussia.—In 1872, most boiler laws, including one 
which is dated May 7, 1856, were cancelled. There then 
remained only two laws in force—the first dated June 21, 
1869, and the second dated May 3, 1870. 

The first of these laws ulates the laying down of 
new boilers, while the second regulates the inspection of 
boilers which are in use. Until then all boilers were 
under Government inspection, but now voluntary in- 
spection was ised, This point was further dealt 
with in a law of March 15, 1897. Numerous other boiler 
laws and police regulations have come into force since 
1872, and the present position is practically as follows : 

No boiler may be used which has not been inspected 
when new, and which is not being inspected subse- 
quently. ; 

Such boilers as are under State inspection have to be 
examined externally when they are 2, 6, 10, 14, &c., years 
old. They have to be examined internally when new, 
when 4, 8, 12, 16, &c., years old, and have to be tested 
by hydraulic pressure when new, and when 8, 16, &c., 
years old. 

Boilers which are under the care of boiler associations 
have to be examined according to the regulations laid 
down by the Government in the respective charters. 
These regulations are framed on the basis that there shall 
be one bi-annual ‘‘entire” examination, and one or two 
external ones. The conditions under which these charters 
are obtained are that only such engineers are employed on 
particular duties as have obtained Government certificates 
of competency, of which there appear to be eight classes : 

. Competence to examine and test old boilers. 

. Competence to test boilers after repairs. 

. Competence to test new boilers for members. 

. Competence to test new boilers built by members. 

5. Competence to pass new portable boilers, 

. Competence to pass new fixed boilers. 

. Competence to examine requests for inspection. 

. Competence to test vessels not included under the 
name steam boilers. 

Other German States have to a large extent followed 
Prussia’s example. 

Austria.—Austria commenced legislating on boilers in 
1813, or rather on steamers, but as none ventured to navi- 
gate her waters for the following four years, a new law 
was passed, which among other matters fixed the test 
pressure at eight times the working pressure, while in- 
spection was to be compulsory and annual. Over-pressure 
was to be guarded against by fusible plugs. Many Land 
Boiler Acts were , commencing September 8, 1829. 
The law dated July 7, 1871, remained in force until 
July 15, 1891; but in the meantime innumerable la- 
tions and decisions have been published by the Home 
Secretary, on the recommendation of a standing Consulta- 
tive Committee on Boilers, which is one of the distinctive 
features in Austrian boiler legislation. 

The law of 1871 permitted boilers to be inspected and 
even insured by the Boiler Inspecting Companies, of 
which two now exist—one for Austria and one for 
Bohemia—they are, of course, all-powerful. In cases of 
doubt these companies or their members appeal to the 
Home Secretary, who submits the case to the Consultative 
Committee, who, when they feel themselves incompetent, 
submit the case to the Technical Coll at Vienna. 
Their opinion is transmitted back to the Home Secretary, 
who issues it to the applicants. The large number of these 
ovges now constitutes a very formidable network of re- 
gulations, which cannot easily be broken through. 

_ Boiler attendants must by law be certified, but, accord- 
ing to one of the Committee’s decisions, firemen are not 
necessarily boiler attendants. 


Bower INSuRANCE. 


Boiler insurance in Germany, France, and other coun- 
tries where inspection is compulsory, is effected with fire 
insurance companies and industrial insurance companies; 
and, as far as my information goes, the official sanction 
given to the German and French Inspection Associations 
would be at once withdrawn if they commenced insurance 
operations. The only exception is the Association Alsa. 
cienne, who are allowed to give guarantees of safety ; bub 
these only cover such mishaps as are due to negligent in- 
spection or reporting. The ordinary accidents are ex- 
cluded from their guarantees. 


PeERIops OF INSPECTION. 


France.—Boilers must be inspected by Government 
when new, when repaired, and when c ing hands ; 
also every tenth year, and they have then to be tested 
by hydraulic pressure. Voluntary inspection must be at 
reasonable intervals. This is interpreted to mean one 
entire examination every twelve months, and other ex- 
ternal examinations. 

Prussia.— Boilers must be inspected either by Govern- 
ment or by a recognised association. tire Government 
ee when new, and then every fourth year, with a 
hydraulic test every eighth year. Also an external ex- 
amination when two years old, and then every fourth 


year. 
These inspections are not necessary if the boilers are en- 





rolled in a recognised association. In that case the usual 
periods of inspection are bi-annual, but the Government 
stipulates the details before the concession is granted to 
the inspecting associations. és 

Lloyd’s Register inspects marine boilers when new, 
when four years old, when six years old, and then 
annually. A fairly long life for these boilers may be 
taken as twenty years, whereas land boilers may last 
twice as long. These boilers are, however, ins C 
ae age 9p Me A every three? months—by the chief engi- 
neer of the vessel, and also by the superintendent en- 


eer. 
o'The Board of Trade inspects marine boilers annually. 

The Manchester Steam Users’ Association practice is 
to inspect boilers annually, both internally, externally, 
and under steam. 

Borer Inspection SysTEMs. 

The Manchester Steam Users’ Association, and pro- 
bably all English boiler insurance companies, employ : 

1. Boiler inspectors, and 

2. Technical staff. f. 

The boiler inspectors are men eee trained to their 
work, and report full details of the boilers they inspect. 
These reports are carefully examined by the indoor engi- 
neering staff, who fix the safe working pressure. The 
Manchester Steam Users’ Association’s central office then 
issues a detailed report to the owners ; also certificates to 
suit certain authorities. 

Lloyd’s Register engineer-surveyors are competent to 
fix the working pressure of the boilers they inspect. They 
report to head-quarters, where their reports are con- 
trolled, and if satisfactory the boiler is accepted for classi- 
tication. The result is published at once. The owner 
receives no report as to the condition of the boiler. 


On the Continent inspectors are considered competent | pe 


to fix the safe working pressures of boilers. Their certifi- 
cates of safety are therefore accepted without being 
reported upon by an indoor staff, although they are 
checked there. 

INFLUENCE OF DIFFERENT SYSTEMS OF INSPECTION. 


There must always be a fundamental difference between 
State inspectors and private inspectors. The doings of 
the former can be reviewed by the State, and may lead 
to dismissal and loss of pension, but there is never any 
fear of loss of business. As a result, the involuntary 
tendency of the majority of State officials is to safe- 

themselves. For the protection of inspectors 
rules are framed and — collected, until the 
whole system grows to exceedingly rigid : so much 
so that in France and Germany the islature had to 
break it down. Private individuals and firms aim gene- 
rally at an extension of business; a retrograde motion 
is dreaded more than anything else, and therefore such 
boiler inspectors are, on the one hand, drawn towards 
making boilers safe, while competition drives them to 
make concessions. The higher the technical skill and 
training of such an inspector, the farther can he advance, 
as regards improvements, without in any way running 


risks. Competition may, however, be purely commer- b 


cial, and not technical ; and if the inspector is not com- 
petent to see danger, such competition is no gain to any 
one. When there is a monopoly and no competition, the 
system is practically the same as that existing in a 

vernment Department, unless—and this is a very 
important point—a substitute for competition is created. 
This is most readily done by means of a committee, on 
which the conflicting interests are represented. The 
wonderful success of Lloyd’s Register is undoubtedly due 
to this cause. The conflicting tendencies as regards 
classification of ships are, on the one hand, those of 
underwriters who would condemn all unseaworthy ships, 
and might even like to condemn all except the stoutest 
ones ; on the other hand, the shipowner wishes his ships to 
be as light as possible, so as to carry the maximum 
amount of cargo. These two interests are those prin- 
cipally —— on Lloyd’s Register Committee, but, 
as is well known, the different ports send representatives, 
as do the different technical societies which deal with 
naval architecture and engineering. The result is a com- 
mittee, which has sanctioned a set of rules which have 
every appearance of being framed so as to give every 
advan to the shipowner, at the same time making the 
underwriters absolutely safe as regards structural strength 
of the ship which underwriters insure. Seeing that the 
annual premiums on vessels of the highest class vary 
within such wide limits as 3 and 30 per cent., it is evident 
that classed vessels are never thought to be lost because 
of weakness. The accidental risks—weather, navigation, 
&c.—are the only ones they run. The inspectors cannot 
protect them from these. 





Canapian Rattways.—The proposed Manitoban and 
North Shore Railway has received a land grant of 
2,500,000 acres. The grant is made at the rate of 10,000 
acres per mile on the southern portion of the line, so as to 
secure the early completion of that section, At the 
northern end the grant is reduced to 7500 acres per mile. 
a is expected that the line will prove of great value to 

intario, 


LiverPooL Docks.—At the last meeting of the Mersey 
Docks and Harbour Board the Works Committee recom- 
mended that the length of the Alfred lock at Birken- 
head should be increased from 348 ft. to 550 ft., at an esti- 
mated cost of 11,500/.; and that et ne 2 new 
Brocklebank graving dock should be in in length, 
abt an estimated additional cost of 14,7007. Both the re- 
commendations, it was explained, were the natural out- 
come of the ever-increasing size of the ships using the 
port. The board approved the proposals, but their formal 
adoption was postponed to the next meeting. 





THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held June 14, 
Professor 8. P. Thompson, President, in the chair, a 
paper on ‘‘ Herr Jahn’s Measurements of the Electromotive 
Force of Concentration Cells” was read by Dr. Lehfeldt, 
Professor D. Jahn has recently published measurements 
of electromotive forces of concentration cells, from which 
he has endeavoured to show that the law of dilution is 
—— to strong solutions. The author points out 
that his conclusions are based on ument in a circle, 
because Ostwald’s law is assumed in the formula used by 
Jahn for calculating degrees of concentration. The 
formule of Nernst and Arrhenius do not yield consistent 
results, and it is suggested that the former is suitable for 
calculating concentrations, and the latter for calculating 
osmotic pressures. 

A + gs ad on ‘* The Mechanism of Radiation,” was read 
by Mr. J. H. Jeans. This paper contains an attempt to 
obtain answers to two questions, (1) What inferences can 

drawn as to the mechanism by which radiation is 
emitted from an examination of the formula of physical 
optics ; and (2) Is it possible, with the help of these infer- 
ences, to frame any conception of matter which will 
give a consistent account of the various optical pheno- 
mena. Starting with general eee. the author 
has written down the radiation due toa single rotating 
molecule, vibrating harmonically. The effect of a number 
of molecules is deduced, and it is shown that the con- 
dition that the continuous banded spectrum shall be 
absent, is that either the period of rotation must be 
large compared with the period of vibration, or the 
lation from a molecule must be spherically sym- 
metrical. Passing on to dispersion, even if the 
radiation is continuous between collisions, there will 
a discontinuity at every collision, and the train of 
waves will be no longer regular. It is customary to 
assume that the vibrations of a dispersing medium are 
sympathetic with the irregular incident light. The 
author has calculated the ratio between forced and free 
vibrations in a prism or grating, and finds that if the 
dispersion is to regular the vibrations must be only 
slightly influenced by collisions, and this requires, as in 
the former case, that either the period of rotation is large 
compared with the period of vibration, or the radiation is 
spherically symmetrical. As this is not the case with 
molecules, the author thinks that the line spectrum is 
emitted by atoms, that these atoms must be dissociated, 
and that the shape of these atoms is one of spherical 
symmetry. It is shown that if an atom is an electro- 
magnetic system similar to a por 4 system, then the 
periods of such an atom would not be fixed, and there 
would be no reason for a line spectrum. The normal 
atom is therefore regarded as an electrostatic system, with 
some law of force other than the inverse square law, 
holding at interionic distances. Such an atom when at 
rest would give a pure-line spectrum. JRotation of 
such an atom causes the lines of the spectrum to shift 
towards the red, and as the rotation is different for dif- 
ferent atoms, the lines will not only be shifted, but 
roadened. To calculate the periods of vibration of an 
atom the author has assumed it to consist of an infi- 
nitely great number of infinitely small ions. The spec- 
trum of this consists of a collection of spectrum series, 
each possessing a definite head, and capable of explaining 
doublets, triplets, &c. It is shown that under the action 
of a magnetic field a line may separate out into approxi- 
mately equidistant lines, the central lines maintaining their 
position. In conclusion, the author points to many other 
hysical phenomena which can be explained by the theory 

mor 

The Chairman then exhibited some specimens of Jena 
. In describing these, reference was made to a 

iagram showing the refractive index, dispersion between 
the C and F lines, and the reciprocal of the dispersive 
power of any piece of glass. For this latter quantity the 
symbol ‘‘v” is used, and-it was suggested to call it the 
achromatic refractivity of the glass. The introduction 
of barium increases the deviation, but leaves the disper- 
sion unaltered. It is possible now to get crown glass 
with a higher refractive index than flint glass, and this 
makes it ible to construct an achromatic lens which 
will also give a flat field. It is usual in making achro- 
matic objectives to make them accurately achromatic for 
the red and violet rays. A better effect can be obtained 
by having approximate achromatism throughout the 
length of the spectrum. This is achieved by matching the 
irrationality of one glass by means of another, and then 
constructing an achromatic pair with these two glasses. 
‘* Telescope crown” and “ telescope flint ” are two glasses 
which give similar spectra and approximate achromatism 
from the red to the violet. 

The Society then adjourned until June 28, when the 
meeeting will be held, by the invitation of Professor W. 
G. Adams, in the laboratory of King’s College. 





_ Sourn Ausrraia.—The population of South Australia 
is shown by a recent census to be 362,595. The Colony 
sustained a check 10 or 15 years since, but it is now once 
more expanding. 


Brown-Cor.iss Encines.—The Brown-Corliss Engine 
Company has purchased a tract of land at Western 
Union Junction, near Milwaukee, upon which it intends 
to erect a plant and to build up a manufacturing 
town, which will be known as Corliss. The shops 
be located along the Chicago, Milwaukee, and St. Paul 
Railroad, and will consist of a machine shop, 500 ft. by 
125 ft., and a foundry, 400 ft. by 120 ft. The buildings 
will be of steel and brick, and will be equipped with all 
modern improvements, including electric cranes. When 
the works are in operation, employment will be given to 
between 400 and 500 men.- 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compiz sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

number of views given in the Specification stated 
Tie ee ast Uke cab ae ee a; 


not 
Where inventions are communicated from abroad, the Names, &c., 
oe eaten te dade 0 
of Specifications may obtained Patent Sale 
Branch, 85, Buildings, Chancery-lane, Fo: at 


rie its ofr ertconont of the cnpanes of compl 
ee ae given after the abstract, untess the 
wen. 


ELECTRICAL APPARATUS. 


9746. A. Wright and the Reason Manufacturing 
Company, Limited, Brighton. Electrolytic Meters. 
(2 Figs.) May 26, 1900.—This invention relates to electrolytic 
mercury meters of the kind in which electrolysis takes place 
through a porous body which serves as a mercury support. 






Sa 
ORS an ws ae ee ee 
a a a 


The level of the anode mercury is maintained above that of the 
cathode, and the reading may be taken from the auode by de- 
crease of bulk. In one arrangement both the anode and cathode 
are confined in porous vessels, each of which has an index tube 
and scale attached. (Accepted May 1, 1901.) 


9567. S. P. Thompson, London (and M. Walker, 
Cambridge). Surtace Contact System. [13 Figs.) May 
24, 1900.—According to this specification, there is provided and 
broadly claimed for use on the cars of a magnetically operated 
surface contact road traction system, and with the object of 
allowing the use of more economical (bipolar) magnets for actuat- 
ing the box switches, the combination of a multipolar magnet 











and an insulated sheath, the switch-boxes being uninsulated and 
the road contacts insulated. The road switch has a pivoted 
armature so arranged that when the armature is in the open 
position the magnetic flux lies across an air gap or gaps short as 
compared with the greatest movements of the lever, and when 
the armature is nearly closed the flux lies across another air gap 
more distant from the pivot. (Accepted May 1, 1901.) 


11,217, G. E. Heyl-Dia, Manchester. Covering 
Cables. June 20, 1900.—For covering cables with insulating 
material and in order to save one of two covering operations, pure 
rubber and vulcanised or vulcanising rubber are calendered sepa- 
rately and the two sheets are then passed between warm follers, 
which operation causes them to adhere together so as to form one 
composite sheet which is then applied to the conductor, preferably 
by means described in patent Specifications Nos. 8289 and 8290 of 

900. (Accepted May 8, 1901.) 


9944, B. M. Drake and the Nernst Electric Light, 
Limited, London. Electric Lamps. [4 Figs.] May 30, 
1900.—In order to allow some part of the great heat generated at 
the contact between an electrolytic filament and its leading-in wire 
to be dissipated, metallic projections thereon are provided, and 
these are made to stand out in such manner as to freely radiate 
heat from the joint. The projections are preferably integral with 


2 


the part of the leading-in wire which is lapped round the rod of 
ean and may be formed from twisted loops of the said wire. 
he Invention is stated to be of 1 value when — to the 
Connection in which the wire is electro positive, but it is in 
* tice applied to the contacts at both ends of the rod. The 
Ustration shows one of the two connections in an incomplete 
State. (Accepted May 8, 1901.) 
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Carbone, and A. Moreno, 


| titioned-off part and out at the top, where it will become ignited 


—lIn this specification is described and broadly claimed the com- 
bination of an arc amp of a certain kind, with a glass enclosure 
placed around the carbons for the purpose of limiting the supply 
of air to the arc. The kind of arc lamp referred iy Se @ regu- 
lating mechanism and its carbons are situated side by side. There 
are nine claims, and the first of these, which covers the invention 
broadly and also a certain preferred form of glass enclosure, is as 
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follows: ‘‘In an arc lamp, the combination of two carbon elec- 
trodes arranged side by side and either parallel or convergent, con- 
tained within a glass enclosure preferably consisting of two con- 
centric globes that are nearly or quite closed, so as to reduce or 
entirely cut off the supply of oxygen, and means for automatically 
producing and regulating the luminous arc, between the ends of 
the carbons, substantially as described.” (Accepted May 8, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6735. F. Sasse, Cologne, Germany. Gas Purifying. 
{1 Fig.] March 30, 1901.—In order to allow gas-washing appa- 
ratus to be cleansed while in use, as is advisable when such 
apparatus is used for cleaning dirty gas, a ring is fixed to the 
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cistern in such a manner as to constitute an external annular 
vessel whose upper edge is (in proportion to the gas pressure) 
some distance above the lower ring of the gas washer. (Accepted 
May 8, 1901.) 


12,239. J. G. Glover, London. Street Lantern 
Torches, (7 Figs.) July 6, 1900.—This invention provides a 
torch which can be used for the lighting of street incandescence 
lamps, and by means of which the flame can be held over the 
chimney for igniting the uprising gas without tilting the torch- 
stick at an angle as is necessary with the ordinary construc- 
tion of torch. The oil reservoir and the burner are situated at an 
angle to the torch-stick, and pivoted or hinged to the reservoir 
or an extension thereof is a tube which in the normal condition is 
in a position parallel to the torch-stick, but at a distance from the 
same, This tube contains the burner, and is also provided with 
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a partition (or the partition may extend from the tube itself), the 
upper part of which terminates at the burner, to that the 
uprising gas from the lamp to be lighted will pass up the par- 


by the burner and light the lamp, the partition or angled portion 
of the tube preventiog the burner from being blown out by the 
ignition of the uprising gas. The tube may be temporarily held 
in position by clips or wings, and the partition may extend from 
the oil chamber which can be pivoted to the stick so that the 
same can be operated by the lam) lighter for 





1. J. A, Rigno T.L. 
Milan, Italy. arc Lampe. [5 Figs.) February 18, 1901. 





reservoir tube and other appurtenances in this case being in 
line with the torch-stick when notin use. (Accepted May 8, 1901.) 


11,858. J. E. Bonnet, Lyons, France. Gasholder 
Guides. Bi Figs.) — 30, ee he based on 

e pro’ possessed by the system of cables an e — 
sented Singeamenatienlly by Fig. 1 of the drawings. Pt too cabl 
a and 6 stretched part of their length parallel to the axis 0, p, 
and crossed on the pulleys ¢ and d, have their extremities fixed 
respectively ine, f and g, h, and if the two pulleys c, d mounted 
on one and the same structure move along the length of the 
cables which surround them partially, the axis i, 7 which joins 








their centre will remain parallel to its original position during its 
movement, and will be in consequence always perpendicular to 
the axis 0, p. In applying such a system for use as a gasholder 
guide, either the cables or the pulleys may be upon the holder. 
It is stated that: ‘‘In the construction of new gasometers the 
adoption of the invention will realise a very notable economy and 
for the telescoping of existing gasometers it is especially applicable 
since it will render useless the erection of columns,” ccepted 
May 8, 1901.) 


9785. R. A, 
Flame Mantles. . 
process of manufacturing superdurable incandescence mantles 
from threads drawn from fused incandescence oxides, as described 
in Specification No. 2672 of 1900, difficulties are sometimes en- 
countered consequent upon the direct application of the electric 
arc ; carbides in some cases being oper or electrolysis occur- 
ing. According to this invention the oxides are fuzed in crucibles 
within an arc furnace and out of contact with carbon vapour 
aga to being drawn into threads. The drawn threads may 

coated with oxide in a less dense form by being immersed in 
a solution of the nitrates of thorium and cerium, and subsequently 
heated for the decomposition of the salt. (Accepted May 8, 1901.) 











(1.858) 


Nielsen, Copenhagen, Denmark. 
May 28, 1900 tn connection with the 





533, H. Kar: Berne, Switzerland. Gun Sights. 
(6 Figs.) January 8, 1901. (Convention date June 9, 1900.)— 
This invention relates to gun-sight spirit-level tangent scales as 
used on movable ordnance, and its object is to provide a device 
of this class, and having a clearly legible scale correctly divided 
in degrees. The said tangent scale, according to this invention, 
carries the level at the tangent ecale head, and for obtaining a 
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legible graduation of the scale of inclination coinciding with the 
tangent scale and a fine adjustment of the level, the level carrier 
is guided in at least one arc-sha groove of the tangent slide, 
the said carrier forming a toothed arc whose teeth engage in 
gearing mounted to revolve in the tangent scale head, whereby 
the centre of curvature of the above-mentioned groove lies out- 
= Y tangent slide or tangent scale head. (Accepted May 8, 
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12,443. A. A. Common, Ealing. Sighting Tele- 
SCO) [5 #igs.] July 10, 1900.—The object of this invention 
is to fix the cross wires in telescopes which are used for sighting 
aan age (more particularly when the wires are too fine to be 

xed in the ordinary way) and that in a more simple and satisfac- 
tory manner than heretofore. The face of the diaphragm is marked 
with grooves where it is intended that the wires should be, and 
these grooves are cut toa depth according to the gauge of the wire 
to be used, so that when the wire is laid therein, about half of the 
wire stands up above the surface of dia . To fix the wire a 
metal plate is employed and is fastened to the diaphragm by 





ey it in an 
angled position by means of rods and levers or other devices, the 


screws, 80 as to grip wire. In order to prevent injury to the 
wire, interposed between this plate and the wire is a small piece 
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ive hardness that the wire will to some | to the exterior of the vehicle in order that the interior may, if | sequence, tend to have the same movement relative to that part 
= pny phe pe be firmly eet without injury. To] necessary, be entirely given over to stretchers. Wide strong | of the clutch containing the pawl as the ratchet-ring itself has at 
get a proper tension on the wire one end is first fixed firmly, and | splash-boards are used so that they may form carriers for luggage. | any time. (Accepted May 1, 1901.) 
then the wire is laid in position to be clamped at the other ent, 9517. G. J. Wildbridge, Airdrie, N.B. Paper. 
May 24, 1900.—An improved manufacture of paper, especially 
suitable for use as a combined blotting and writing or printing 
paper, according to this invention, is made from two pulps, 
one of which has the composition of blotting paper and the 
other of sized paper. From these pulps two sheets or webs are 
formed, which are subjected to pressure while they are in a moist 
condition, and by this means caused to adhere together. The 
pressure can be conveniently applied by passing the sheets of 
pulp between pressure rollers. It is stated that the differing 
sheets asthus made into a compound sheet can be passed over 
= ing oes =~ tye be — ad i treated as 
( , single sheets or we’ r are ordinarily treated, the resultin 
and has attached to its free end a spring or weight (adjusted to : S b> ; cuberial being on one side of an neitbent character, and on the 
the strength of the wire) for pulling the wire tight in the groove. ' jo —] oT other side smooth and practically non-absorbent, so that this 
Contributory and substitutional devices are described. (Accepted . 3 smooth surface can, if desired, be used for writing or for printing 
% Cl \ upon. (Accepted May 1, 1901.) 


May 8, 1901.) 
5354. G. Roth, Vienna, Austria. Cartridge Clip. E. H. Griffiths, W. C. Whetham, and the 
{4 Figs.) May 4, io01.—This — — is = —— Camby dge nom — py Manufacturin 4 pameeny 
trough with turned-in edges, and has an interior spring, w f d : trolled. am e. e 8. arc i 
presses against the middie of the trough bottom and on to the pyc nA ot on oe pore Ae oe cit naar 1000-~A cout cloang device to be set in operation by an exces 
; ; ‘i of heat and desc: as ‘mechan! or controlling and indi- 

it within the interior of the vehicle. (Accepted April 24, 1901.) eatin Snauaabans Meihn” Miateaing 00 Yale tnvenline, comprices 
Figi, a fusible electricity conductor and means for causing or allowing 
f Fig.2 MISCELLANEOUS. the said conductor when fused to o——— an electric circuit. 


820 











The apparatus, described and illustrated in two forms, is actuated 


7684. RK. Bunzli, Paris, Zoetrope. [3 Figs.) April 25,| by gravity, in one case the fusible conductor flowing on to the 
1900.--A zoetropic apparatus for projection or other purposes, 
according to this invention, comprises a continuously moving 


film, the image of which is rendered stationary for a period during Fig. 7. Fig. 
the ‘passage of each view past agiven point, by means of a moving slau y ol _ 2. 
Oo 


Fig. 3 —— a ‘ ’ = ° 









































under sides of the turned-in edges for the whole length of the } } ote sat comes am > ent Sate cond gdh oases 
holder. The edges of the trough take over the head of the cart- } of which the apparatus can be readily reset, the vce a fe 
ridge or into the extractor channel thereof, and the spring, press- - tor bein someuek and cooled. These are six claims, the first of 
i ite sides of the cartridge heads, holds the cart- ng me . aims, the first o' 
ing on sa  cemtal Man's. 1901 i which is broadly for “‘ an apparatus for controlling or indicating 
ridges firmly in place. (Accep ay 8, ) temperature mantis while a wed cqoration yk be reset by tilting 
* and heating the receptacle which contains the operative fusible 
Pg on, Peotenen Praeger very eg Bee oie gael cng og agg the toe legend a poner substance substantially as described.” (Accepted May 1, 1901.) 
- : 4 . : rate while the view is continue, but moves rapidly into the 
are made in such manner that the back ends of the cartridges position for reflecting the next view of the series during the short | _ 11,665. 1. Denayrouze, Paris. Incandescence Oil 
period of obscuration between the reflection of successive views. | Z@Mps. [3 Figs.] June 27, 1900.—This invention relates to 
(Accepted April 24, 1901.) the construction of a burner which can be applied to the reser- 
= oh an pon nif Poa sae as to yg gt flame that —_ 
11,542. W. Kea Dundee. Pavement Lights. | ‘efractory mantle neandescence. For this purpose a bundle 
[3 Reel June 26, 1900 pavement light to open, and which . pernwee wicks : held in a —— ome ee tors the he 
h ed will 1 ical posit ith onl of an ordinary oil reservoir, the lower of the wic! ing then 
pn Bap yin Pemel pe: spcag mae nctae gy wapectne th yo da immersed in the oil. At the to of the wicks, where rode are 


rtion of its length above the pavement line, is mounted upon 
pe . P = bound tightly oo, is formed a vaporising chamber, having 
at the top small holes by which the oil vapour issues to form a 
flame of great heating power. In the central part of the burner 
is a metal conducting rod, which extends down through the 
vaporising chamber and a little distance into the bundle of wicks. 

















butt one against the other so as to retain one another in place. 
In an alternative arrangement, which requires a securing strap, 
the cartridges are held with the bullets in line, but entered from 
opposite sides. (Accepted April 24, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 





8594. W. M. Simpson, Hastings. Steam Boilers, 
{8 Figs.] May 10, 1900.—In this water-tube boiler of the Field 
type, and having approximately vertical tubes, the upper vessel 
contains steam only, and serves also as a superheater. The 





one or more quadrants rolling on one or more tables or racks, and 
fitted with an operating handle having a catch engaging with 
some partof the framework in such manner as to retain the light 
in either the open or closed position. (Accepted April 24, 1901.) 


7508. W. Hampson, Pinner, Middlesex. Free- 
Wheel Clutch. [13 Figs.) April 24, 1900.—In this bicycle 
ratchet and pawl clutch, when the wheel is disengaged, friction 
on a drag-ring or drag-rings overcomes the force of gy Foe its 
pawls, and prevents them from rubbing on the ratchet. ntrol 
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Part of the heat of the flame is conducted down to the vaporising 
chamber, converting the oil there into vapour, which forms 4 
flame, fresh oil being supplied from the reservoir by capillary 
attraction. Whilst the oil can ascend through the wicks, the 
vapour cannot down through their upper parts, which are 
tightly enclosed ina sheath. From the vaporising chamber there 
is a by-pass pipe leading to the upper of the reservoir, this 
pipe being furnished with a cock. On opening this cock, vapour 
can pass to the reservoir,‘where it becomes condensed ; and as 
; the light is extinguished es lun fe started by aneane of the 
bottom ends of the tubes are joined together in the manner \ “QBN e light 18 ex’ . e y mean 

shown in the drawings, and aus is provided with a lappi . ” ep flame of alcohol poured into a trough (not shown) pleated eet 
of heat-conducting metal strip, the said strip preferably cuttiend. ply the upper part of the wick chamber. (Accepted May 8, 

ing in loops at comh or alternate turns. (Accepted May 8, 1901.) > CN 


VEHICLES. : UNITED STATES PATENTS AND PATENT smog § 
of the pawls is obtained by acting on lugs on their edges by means} Descri with illustrations of inventions paten 
15,638. Khan, Baa Rawal-Pindi, Pun-/| of oblique faces at the ends of apmente of the drag-rings, which | United States of America from 1847 to the t time, and 
ab, India. ph nw ben ehioles. {12 Figs.] September are plasell at the sides of the clutch in such positions that they | reporte of trials of patent law cases in the United States, x4 
are su d by that part of the clutch which contains the | be consulted, at the offices of Enquvaenixe, 36 and 
revolve o} street, 
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’ 
, 1900.—In a tonga or other vehicle for the envlage of invalids, 
the seats of the driver and attendant are adapted for attachment partes 4 and r remain at rest with it, and, in con- | Bedford 
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~ HENDEY-NORTON LATHES ARE EAGERLY SOUGHT FOR BECAUSE THEY MAKE WORK EASY. 
These Machines were awarded a Gold Medal at the Paris. Exposition, 














ALL change gears are already “changed” for the other thread you wish to cut. You 
reverse travel of carriage by handle at side of apron, always at hand, spindle running 
continuously in one direction, and can have double the number of spindle speeds in con- 
sequence. The Automatic Stop gives a feeling of absolute safety when you are boring or 
thread cutting to shoulders, and saves lots of time at these (otherwise stopping) points. 


The self-oiling, self-adjusting taper bearings of head, used on all sizes up to and 
including 20 in., take care of themselves better than they can be taken care of. 


Then, too, you know the Lathes are all thoroughly tested in every way, and ARE 
ACCURATE; and you can have the test sheet for the asking. 


Ask the agents of your country how many they have sold and are continuously selling. 














16 in. by 6 ft. Hendey-Norton Lathe. 



























MANUFACTURED BY 


THE HENDEY MACHINE COMPANY, Torrington, CM, U.S.A. 








ow Agent ae;-GHASCHURGHIL, B60, Li Landon for rat rt, ADPHE LANGBENG, Part or Fra 
IMPROVED PATENT | TEPROYED PATRIOT 
SIMPLE or COMPOUND p ETER BROTHERHOOD HIGH-PRESSURE 
SIYLINDER ENGINES nemOnrasceead Wleseeeiemas: 5 AIR 

ome or Reco. Belvedere Road, Westminster Bridge, LONDON, 82, COMPRESSORS 


TORPEDO SERVICE, &c., 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WARSHIPS, 


FOR DRIVING 


FANS, | pee 
(CENTRIFUGAL SIMPLE OR COMPOUND 

PUMPS, HIGH-SPEED 
DYN AMOS ENGINES 

oaaaies es 


Driving Dynamos, &c. 
AS SUPPLIED FOR 


H.M. YACHT “VICTORIA & ALBERT.” 
H.M.S. “ROYAL SOVEREIGN,” 


MACHINERY, 


KURGELY USED in the BRITISH 














IND FOREIGN NAVIES. i ae 
7 — H.M.S, “ LEVIATHAN,” 4702 
ee DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. H.M.S. “GOOD HOPE,” &., &c. 
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CF ch. GEER ELLIOT & co. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, dc, : SST 
OFFICE: 16, GREAT Gt GEORGE STREET, WESTMINSTER, LONDON. LOOKED OOIL ED OOIL ROPE. oon 
—_—_——. ——— ee 


Uh “neh FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Musszs. TAITE & OARLTON, 68, QUEEN VIOTORIA STREET, E.O.) 
ae OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


Suitable for any gauge. 





























| | | | te } IF Ui 80-Ton 
“ Se _ 2 orate , ___BOCIE 
U1 \] ¢ NG 


4 ft. 8} in. gauge. 
— 8788 


Tare: 18 tons 16 cwt. 
Capacity: 1244 cubic ft. 
Length inside: 40 ft. 
Width: 7 ft. 7 in, 
Length over Buffers; 48 ft. 











Mitte tare weigth, whee! compared ith, the ordinary four-wheeled 8 and 10 ton wagons, is about 33 


a 
and 25 per cent. respectively. The above wagon will safely traverse curves of 100 ft. radius. 
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RROL'S BRIDGE & R 


LONDON OFFICE: 








3, Victoria Street, S.W. 





GLASGOW EXHIBITION, 1901. 





WROUGHT 
IRON 


AND 


STEEL 
STRUCTURES 





STEEL WORKS DOME: Height, 151 ft.; diam., 77 ft. 





ENGINEERS, 
DESIGNERS 


AND 


CONTRACTORS. 








Telegrams: 
GERMISTON, GLASGOW. 


ABC and 4028 
ENGINEERING CODES USED. 


, ee WOoRhES, GLASGow. 


HAYWARD-TYLER & Co. 








MAKERS OF 


STEAM—CATTLE—HAND—HOUSE AND MINE 





7'78a.—Complete and Portable evened of California nt "81, For Water Supply or Irrigation —. 


in pit, to avoid freezing up. 





90 & 92, WHITECROSS STREET, LONDON, E.C 
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THE MERCADIER TELEGRAPH. 


ParacRaPHs of a more or less well-informed 
character have recently been appearing in the 
daily press with regard to experiments with a 
‘‘twelve-message wire.” The system to which 
reference has been made is the ‘‘ Mercadier system 
of multiple, reversible or multiplex telegraphy.” 
The system dates back to some period prior to 
1873, but has only taken practical shape during 
recent years. It has been tried with some success 
between Paris and Dijon, Paris and Toulouse ; and 
in February, 1898, experiments of a highly satis- 


terminates at one extremity in a steel point S e, 
which faces a platinum contact A e, connected with 
the other pole of the battery. We thus get an 
ordinary contact-breaking ement, which keeps 
the tuning-fork in constant motion. The other arm 
of the fork, which is, of course, vibrating at the 
game rate, terminates also in a steel point St. 
This second point is isolated from the metal of the 
fork by means of a small ivory block, and is con- 
nected with an insulated aluminium wire (f, Fig. 2), 
and thence with the positive pole of a second 
battery Pt. The negative pole of this battery is 
connected with a platinum contact A ¢ by means 






















































































factory nature took place between Paris and of one of the wires 1 of the coil T (Fig. 1). It 
Fig.1. 
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Bordeaux. During last month the system was tried 
in England, the trials taking place on a copper line 
between London and Glasgow. Opinions vary as 
to the success of these latter trials, which have now 
been temporarily suspended, while some repairs 
are being executed in the apparatus. Immediately 
on completion of these repairs, the experiments 
will be resumed. 

The inventor, Mons. M. E. Mercadier, is a pro- 
fessor at the High School of the French Post and 
Telegraph Department, and a director of the 
Polytechnic School at Paris. 

The system is a syntonic one. A Morse key 
(mn, Fig. 1) is used for sending.’ This key is 
_ in the secondary circuit of an induction coil 
. The primary circuit of this coil is interrupted 

y an electro-diapason, or tuning-fork, which is 

€pt in constant vibration by means of an electric 
attachment shown in more detail in Fig. 2. In 
this figure it will be seen that an electromagnet E 
1s placed between the arms of the fork, and is con- 
ova on one side with the battery P e, and on the 
other side with the metal of the fork. The fork 
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will be seen that the movement of the fork will 
throw a succession of currents into the primary coil 
of T, and induce an equal number of currents in 
the secondary coil, in the circuit of which is placed 
the sending key. The inventor has christened his 
transmitting instrument an Inductophone. 

On the left-hand side of Fig. 1 is shown a sim- 

lified inductophone, which can be used success- 
ully on fairly long lines. In this form only one 
battery is used, and the electromagnet E and the 
primary coil are joined in parallel. If the resist- 
ances of the electromagnet and the primary coil are 
about equal, this arrangement will work well, and 
has the advantage of greater simplicity. 

In Fig. 1 three inductophones only are shown. 
In actual practice twelve are used for transmitting 
(see Fig. 5). The secondary wires of the trans- 
formers T (Fig. 1) are connected in parallel to the 
transmitting circuit C t. The depression of one of 
the keys.m n (Fig. 1) causes a rhythmic inter- 
mittent current to be set up in the transmitting 
circuit, and as a consequence in the pri coils 
of the induction coils Be and B/ (Fig. 1). In 
consequence of the sparking of the points 8 ¢ orS e, 
and the contacts A ¢ or Ae, the transmitting circuit 
is never completely interrupted, and the current is 
rather an oscillating than .an intermittent one. 
The period of the induced current ‘is, of course, 
equal to the period of the tuning-fork. The tuning- 
forks have each a different pitch, the differenée 
being of at least a semi-tone. In accordance with 
the law of the co-existence of small oscillations, the 














currents from each inductophone can be super 

imposed in the transmitting circuit without con 

fusion. Passing through the primaries of the coils 
B e and B 1, they induce in the secondaries a series 
of currents of like wpe which pass by means of 
the two wires f e and f [ of the receiving relay R d 
into the real line and the artificial line. 

In order to follow the further progress of the 
current, it will be necessary to deowtibe the re- 
ceiving arrangements. The receiver consists of a 
differential microphonic relay (Fig. 3), and a series 
of syntonised ‘‘ mono-telephones.” The relay is 
formed of a telephone, of which d is the a 
and n is the core of the electromagnet. e 
magnet is wound with two identical wires (fl and fe, ° 
Fig. 1), through which currents coming from a 
single source can in opposite directions. 
Attached to this telephone is a microphone formed 
of a carbon plate P (Fig: 3), screwed to the dia- 
phragm, and a carbon block c, fixed in a metal 
mount m, and supported by a weak flat spring r. 
The spring of the microphone is fixed to the frame 
of the telephone, and isolated by means of an 
ebonite plate o. V isascrew for the purpose of 
adjusting the distance of the electromagnet from 
the diaphragm. This apparatus is —— on 
its base by means of two shoulders ea 
base S § carries a rubber tube ?!, fixed to its under 
side, and this tube rests upon two other rubber 
tubes ¢? ¢’, which are fixed to the platform P P’. 
This platform also rests upon two stout rubber 
tubes T T!, the object being to insulate the relay 
from all external vibration. A screw V' will raise 
or lower one side of the base S 8’, the system of 
tubes, ¢! ¢? ¢, acting as a hinge. By this means the 
sensitiveness of the microphone can be adjusted. 

Fig. 1 shows the relation of the relay to the 
other parts of the apparatus. P m is the micro- 
phone battery, which is connected by one pole to 
the spring of the microphone, and by the other to 


Fig. 4. 
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the primary coil of an induction coil Br. The 
secondary coil of B r forms of the receivin 
circuit O r, in which the mono-telephones are join 
in series. The installation is completed by two 
graduated condensers K 1 and K e, joined in parallel; 
the one across the line coil B /, and the other 
across the coil of the artificial line B e. 

Before proceeding to describe the course of the 
signals, we will briefly describe the ‘‘mono-tele- 
phones” used in the receiving circuit. The in- 
ventor has employed the word ‘‘ mono-telephone ” 
because the instruments are adjusted to respond to 
one sound only, and to remain deaf toall others. : In 
a cylindrical glass-covered box is enclosed a powerful 
electro et, of which N isthe core (Hig. 4). This 
one = ho. Pits diebenee ls in “deus ch te 
usual way. e diap’ is not at its 
whole circumference, and is of unusual thickness, 
measuring nearly 2 millimetres. This diap: 
is simply held at three points of its first n 
line by three supports ¢. These supports are 
attached to radiating slides fixed on the platform P, 
and capable of the movement necessary for syn- 
tonising the membrane. The diameters of the 
membranes are determined in such a way that they 
give for their first harmonic the sounds Si, (B) 
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[480 Sn second], Ut, (C) [512 vibrations 
t 


per second], diéze, (C sharp) [643 vibrations 
er second], and so on semitone by semitone to 

a diéze 4, inclusively (A sharp) [900 vibra- 
tions per second]. Each of these is exactly 
syntonised with one of the tuning-forks of 
the transmitting inductophones. The sounds 
produced in the mono-telephones are conveyed to 
the receiving operators by means of rubber tubes, 
T', Fig. 4, connected with the hollow core of the 
electromagnet. The tube bifurcates, and is held 
to the ears of the operator by means of a U-shaped 
spring. A sketch of one of these tubes will be 
seen in the right-hand portion of Fig. 5 (receiver 
Ut,). The coil of the electromagnet is wound to 
a resistance of 200 to 400 ohms. The platform P, 
supporting the diaphragm, is adjustable, allowing 
the distance from the electro-magnet to be regu- 
lated. In Fig. 1 three mono-telephones are shown 
in the receiving circuit; in Fig 5 the complete 
installation of twelve is shown. 

Turning now to Fig. 1 again, we shall be able to 
trace the whole course of the sending and receiving 
currents. Let us suppose two stations, which we 
will call A and B, each furnished with a set of appa- 
ratus, asin Fig. 1. An operator at A sends Morse 
signals on the key mn of the inductophone B,. 
These signals induce signals of a like character in 
the secondaries of the ccils Be and Bi. Those in 
B 1 go to line through the wire f | of the relay R d, 
but their effect on the relay is neutralised by the 
effect of the signals passing simultaneously but in 
the opposite direction by the wire f e, and coming 
from the coil B e, by way of the artificial line L e. 
In order that the extinction of the effect on the 
relay should be perfect, the resistance and 
capacity of the artificial line must -be accu- 
rately adjusted ; and for this purpose graduated 
rheostats and condensers are introduced. It 
is thus possible to give the same phase to the 
signals arriving by f e and fl, and the extinction of 
the effect on the relay is complete. The relay, 
- then, remains without movement, and the éignals 
go to line and reach the remote station B. Enter- 
ing the secondary coil of B 1, they pass by the wire 
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Jf 1 of the relay Rd of station B. As they are not 
here neutralised by any current in f ¢, the signals are 
communicated by the diap of the relay to the 
microphonic contact p m. e microphone com- 
municates the signals to the primary of the coil B r, 
and they are reproduced by induction in the second- 
ary, and thus in the receiving circuit Cr. But the 
mono-telephone B, is the only one which responds, 
because its diaphragm is the only one capable of 
responding to the signals sent out by the inducto- 
phone B, of the transmitting station A. At the 
same time, the operators at all the other keys can 
be sending out signals which will be responded to 
by their. respective mono-telephones at the receiv- 
ing station, the signals remaining quite distinct. 
Assuming twelve inductophones and twelve mono- 
telephones to be working at each station, we can 
thus reach a total of twenty-four simultaneous 
transmissions. Fig. 5 shows a complete set, as 
employed in the Paris-Bordeaux experiments. 
rom the above brief review of the main points 
of this system, it will be possible to understand the 
rinciple of the new apparatus. It is impossible 
bees to enter into details as to the ingenious means 
adopted by the inventor to adapt his system to the 
requirements of practical telegraphy. The annoy- 
ance of the sound from so many lasting instru- 
ments has been overcome by placing all the sound- 
roducing appliances in a padded cupboard. Means 
ve been found for using it upon wires serving 
several stations in echelon, and for applying an 
acoustic call by which the attention of any desired 
station can be attracted. 

One of the chief advantages claimed for the 
—s is the economy of wires. As a set-off to 
this, it is necessary to take into consideration the 
possibilities of dislocation which exist when reliance 
is placed on a very small number of wires. The 
system being based upon the use of rapid oscillatory 
currents, it is, of course, ee to use the wire 
simultaneously for any ordinary telegraph system 
with continuous currents. The invention is also 
“pp icable to the transmission of spoken sounds, 
an 


Finally, 





thus opens up a possibility of duplex telephony. 
the possible number of transmitters and 
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receivers is not limited to twelve, and can without 
serious difficulty be augmented. With twelve 
transmitters it is said to be capable of a total 
output of from 600 to 700 messages per hour. 





BraMINcHAM.—The Birmingham City surveyor, in his 
annual paper’, gives details of the work done in the 
sewers and rivers department. The main sewer has 
been carried to a point 334 yards above sean, Osher 
and there is every probability of the contract being com- 
pleted by the end of the year. Three of the contracts in 
connection with the Edgbaston and Harborne sewers 
have been completed, and the work withstood a severe 
test, to which it was recently put by floods. Much of the 
work in this scheme has, however, been carried out de- 

romentally, about 13 miles and 940 yards of pipe sewers 

aving been put in, making a total of about 29 miles 
of eewers constructed under the scheme up to the end 
of 1900, and leaving about 24 miles of smaller Pipe 
sewers still to be completed in the higher districts. If 
no unforeseen delay occurs, there seems no reason why 
the scheme should not be completed by the middle of 
1902, or three years from the commencement. The report 
states that the class of work now being carried out in 
new streets shows a considerable improvement, con- 
pepe having ed ne more ge to the oman = 

the present specification. During the past year upw 
of 3640 loads of detritus have been removed from the 
sewers, and carted to tips. The sewers, where possible, 
have been regularly flushed, upwards of 40,000,000 gallons 
of water having Some uesd. The road and scavenging 
department section gives the total — of highways, on 
December 31, as approximately 269 miles; and it is pointed 
out that a large area of ite sett paving, and many 
af oe Lepie 4 and flagged ewe pag 

yond repair, and wi uire relaying at an ear: 

macadam the 9 coated 59 


supertal yards, ts osenpesed with 254,04) superial 
su i as com wit! su 
yards in 1899. About 160,368 tons of mud and dry — 


ings were removed, 43,966,249 gallons of water were us 
in road sprinkling, and upwards of 4000 tons of granite 
chippings and ed gravel were used for 
granite and wood pavements. On December 31 there 
were 9446 public lamps, and 3416 court lamps, making ® 
total of 12,862 in the city. The Public Works Comssitiee 
of the City Council having decided to further extend the 
system of incandescent lighting, 1120 additional — 
on that system were in the lamps in <= 
most important a In connection with 8 
nomenclature, 408 additional cast-iron name-plates 

84 enamelled plates have been fitted and 219 opal name 
plates have been fitted in lamps. _ 
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REFRIGERATING PLANT AT THE CARDIFF SHOW. 


CONSTRUCTED BY MESSRS. J. AND E. HALL, LIMITED, ENGINEERS, DARTFORD. 





TRIAL OF REFRIGERATING 
MACHINES AT CARDIFF. 


Tue Royal Agricultural Society of England have 
offered a prize of 151. for small ice-making plant, 
suitable for a dairy, and of a capacity not exceeding 
4 cwt. of ice in 10 hours, and tests have been 
made during the past and present week at Cardiff. 
Everyone who has even an elementary acquaint- 
ance with dairying operations is aware how greatly 
success depends on the dairy mistress having com- 
mand of the temperature of the materials with 
which she works. In cold weather it is her own 
fault if she does not turn out first-rate products, 
for she can always add heat at will. But to sub- 
tract heat is quite a different matter, and it is only 
when the farm commands a supply of deep-well 
water, which remains cool during the hottest 
summer, that it is possible to withdraw much 
heat from milk and cream. Thousands of 
gallons of milk turn sour every hot day be- 
cause they are not sufficiently cooled before 
being despatched to market, while hundreds of 
thousands are rendered less wholesome by the 
addition of antiseptics which would not be required 
if the milk were cooled below the point at which 
the bacteria flourish. The problem of producing 
artificial cold on a farm is, however, a difficult one; 
not on account of its magnitude, but because of 
the smallness of the operations. It is easy to 
provide a plant that will answer the requirements 
of a dairy company dealing with thousands of 
gallons of milk, but it is practically impossible to 
construct one that shall be economically adapted 
to the needs of the small farmer. In this, as in 
other matters, the salvation of the farmer lies in 
combination. The old-fashioned peddling methods 
must be abandoned, and he must sink a part of his 
individuality by joining with his neighbours to do 
business on a more wholesale scale. It is quite 
possible to obtain mechanical refrigerating plants 
of a size that will deal with all the milk coming to 
& country station, and it would not involve any 
great delay to run it all through the refrigerator 
before it commenced its journey to London, or 
elsewhere. Fortunately, cold can be stored as well as 
heat, and hence the machinery may be kept work- 
ing all day, although the actual cooling of the milk 
takes place morning and evening. 

The makers of refrigerating machines have not 
responded at all enthusiastically to the Society’s 
invitation ; only one firm, Messrs. J. and E. Hall, 
of Dartford, have entered a machine for trial. How- 
ever, although there are no competitors, the affair 
was not a walk-over, for the judges would not have 
awarded the prize to Messrs. Hall as they have done, 
unless they had been satisfied that the machine was 
& good one, suitable for the purpose in view. 
Messrs, Hall’s system of refrigeration has very 
much to recommend it for use in unskilled 
hands. The medium used is carbonic anhydride 
—CO,—an innocuous substance, consumed in im- 





mense quantities every day, with or without the 
addition of whiskey. It is possible to blow off 
the entire charge of a large machine in a confined 
space, like the engine-room of a ship, without 
causing any inconvenience, while it has no corrosive 
or solvent effect on metals. Its principal drawback 
is the high pressure at which it liquefies; but this 
difficulty can be met by careful design ; and when 
that is done, the user finds CO, an ideal liquid, since 
it has neither smell nor taste, and is absolutely 
inert in regard to all materials it may reach by 
leakage. In consequence of the high pressure the 
compressor is small; and as this is the only 
moving part, the apparatus is rendered very com- 
act. The cycle of such a machine is generally well 
nown, but we may briefly state it again. The 
compressor draws in carbonic anhydride gas at a 
pressure of about 300 lb., and compresses it to its 
critical pressure of about 900 1b. to the square inch. 
The gas is then passed through the coils of a sur- 
face condenser, where it becomes liquid as it cools, 
the heat of compression passing into the surround- 
ing water, which, of course, must be constantly 
renewed. The liquid CO,, still under the same 
pressure, is then allowed to expand through a 
regulating valve into the pipes of the eva- 
porator, in which there is only the low pres- 
sure, as the compressor draws from them. The 
liquid expands into gas, at the same time 
falling in temperature to far below freezing- 
oint. The coils of the evaporator are surrounded 
. the liquid to be cooled, and it is from that 
liquid that the gas draws the heat. Generally the 
liquid is non-congealable brine. In the machine 
at the Show this evaporator is a tank in a cold- 
storage room, and the brine in this tank repre- 
sents a store of cold which continues to keep down 
the temperature of the air long after the compressor 
is stopped. In addition, there is an ice-making 
machine capable of dealing with a 2-cwt. charge, 
or 7 cwt. in 24 hours; and also a water-cooling 
plant, the capacity of which varies with the tempera- 
ture of inlet and exit. Each apparatus has its own 
evaporator coils, and is indapetions of the others. 
Much trouble has been expended by Messrs. 
Hall in producing a machine both compact and 
efficient. The condenser is formed on the counter- 
current principle, there being two coils of pipe, one 
within the other. The CO, circulates through the 
inner pipe, entering at the top, while the water 
flows through the outer, entering at the bottom. 
Each ‘coil is made separately, the lengths bein 
electrically welded, and the inner coil is screwe 
into the outer one. In the water-cooler the re- 
frigerator pipe is also a coil, and this is placed in 
the space in the centre of the condenser, the 
water moving downwards over the convolutions, 
and being kept close to them by guide-plates. 
Thus the condenser and the water-cooler together 
occupy but very small space. 
The mechanical interest of the plant centres in 





the compressor. This is of the inverted engine 





type, with the crankshaft below and the cylinder 
above. To keep the gland tight, it is packed—if 
the term may be used—with oil at a slightly higher 
pressure than the carbonic anhydride, so that the 
leakage, if any, is oil, and not CO, There are 
two packing leathers with a space between them, 
into which oil is passed by an intensifier of very 
ingenious construction. By means of a hand pump 
oil is forced into a cylinder, pressing back the 
piston. At the same time the compressed CQ, is 
admitted to a large piston on the same rod, this 
putting the oil under greater pressure than its own, 
and insuring that it will always stop leakage. Any oil 
which gets into the compressor is left ina separator, 
and even if it escapes that, it does not interfere with 
the operations, as it is non-congealable. 

The reproduction of a photograph, which we give 
on the present page, shows the arrangement of the 
plant as erected at Cardiff, only a portion of the 
cold-room, which forms the back of the stand, being, 
however, seen. The plant is driven by an oil engine 
and absorbs two brake horse-power, this power 
serving to withdraw 30,000 British thermal units 
per hour, 





STEAM ELECTRIC GENERATING 
PLANT AT THE GLASGOW EXHIBITION. 
(Concluded from page 756.) 

In our previous article we described the plant 
used at the Exhibition for generating current for 
the electric driving of machinery and for lighting 
the buildings and grounds; and we now come to a 
consideration of the engines and generators which 
are shown on exhibition, some of them working, 
although perhaps not doing direct useful duty. 
One or two of these exhibits, indeed, exceed in 
size and power those in use for the supply of 
current for exhibition purposes. 

Messrs. Mather and Platt show a generator which 
is designed for Salford electric traction work, 
and is to be driven by a large steam engine by 
Messrs. Browett, Lindley, and Co.; but the gene- 
rator is alone on exhibition, and, of course, is not 
shown working. It is one of a set of eight, and is 
of the 10-pole compound-wound type, to give a 
normal output of kilowatts and an overload of 
1000 kilowatts. The armature is 8 ft. 6 in. in 
diameter, the commutator being about 7 ft., and 
the diameter of the shaft 16 in. ; the armature weighs 
about 25 tons, and is said to be the largest load 
lifted into the Exhibition. The normal speed will 
be 100 revolutions per minute. 

Messrs. Hick, Hargreaves, and Co., Limited, 
Bolton, exhibit an engine which closely resembles 
that built by them for the electric stations at 
Bolton and at Exeter, and which is coupled direct to 
a three-phase generator by the Lancashire Dynamo 
and Motor Company, Limited, of Manchester. 
The engine is of the compound type, with vertical 
cylinders 16 in. and 27 in. in diameter respectively, 





and a stroke of 1 ft. 6'in., and runs up to 200 revo- 
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lutions per minute, although the normal speed is 
150 revolutions, which, with steam of 120 Ib. 
pressure, gives 280 indicated horse-power, suitable 
for a 200-kilowatt alternator generating current at 
5000 volts. The high-pressure cylinder has a 
multiple-ported piston valve with shaft governor 
control, the valve of the low-pressure cylinder 
being of the ordinary slide form. The engine is 
of the enclosed type, with exceptionally large doors 
for access; the shaft is carried on two bearings 
only, the steps of which are lined with white metal, 
and fit into spherical recesses in the base-plates : 
an arrangement which allows for any want of 
alignment. The oil pumps for the forced lubrica- 
tion are driven off the crossheads through rocking 
shafts, which also actuate the indicator gear ; forced 
lubrication is supplied to the crank necks, crank- 
pins, crosshead pins and slides, the oil draining 
into low-level tanks, where it is cooled and cleansed 
before passing again through the pumps. The 
alternator has a stationary armature, the coils of 
which are star-connected with the middle point 
connected to earth. The field, which revolves, con- 
sists of laminated poles, bolted to a steel ring, 
shrunk on the rim of the flywheel. The joints of 
the stampings, of which the armature is built up, 
are staggered to avoid loss of permeability. The 
slots are open, so that the armature coils may be 
wound on formers, taped up and slipped into the 
slots, where they are held by wooden wedges. 
Screw gear is provided to move the armature clear 
of the magnets ; and for the same purpose of access 
the top half of the armature can be removed. The 
exciter is of the four-pole type, and is driven by 
a rope from a pulley on the flywheel boss. 

This generating set transmits current at the high 
voltage through a switchboard to a synchronous 
three-phase ten-pole motor, direct-coupled to a six- 
pole current machine running at 600 revolutions, 
supplying current to the Exhibition mains. 
Indeed, this system of demonstrating the sim- 
plicity of the transformation of electric current is a 
favourite way of utilising electric plant at the 
Exhibition; and one finds in the adjoining stand of 
the Schuckert Company a complete system of step- 
ping up and subsequently stepping down a current ; 
taken originally, however, from the Exhibition 
mains, which supply a direct 500-volt current. This is 
used ina motor which is coupled direct to an alter- 
nator working at 300 volts pressure, and from there 
passes to a static step-up transformer, wherein the 
potentiality is raised to 10,000 volts. This pressure 
the current passes in an underground cable to a 
step-down transformer, switchboard appliances, 
however, being interposed to show the capability 
of the switches, &c., made by the company. In 
the step-down transformer, the current is brought 
to 310 volts, working an alternator motor which is 
coupled direct to 110-volt generator, so that the 
complete cycle is thus established ; and will, no 
doubt, be examined with interest, as will all the 
exhibits on this stand. The latter is of considerable 
extent, and displays most of the novelties which 
were exhibited at the Paris Exhibition, and in 
this connection were fully described in Ewnat- 
NEERING. 

To return, however, to Messrs. Hick, Har- 
greaves, and Co.’s exhibits, reference may be 
made to their barring engine, with automatic dis- 
engaging gear, which is now well known. One 
advantage of this design is that so soon as the 
main engine is started, the wormwheel of the 
barring engine turns on the worm as a fulcrum, and 
moves out of gear, the two light springs specially 
fitted retaining the wheel in the out-of-gear position. 
Even were the worm to engage with the teeth of 
the moving flywheel, it would again be pushed out 
of gear. Each engine is capable of giving either 
an upward or downward thrust, according as the 
cylinders are placed upward or downward, duplicate 
feet or facings being provided to allow of this being 
done. It may be added that the barring engine 
exhibited is mounted on a bedplate geared into a 
wheel driven by asmall motor, so as to demonstrate 
the action of the disengaging gear. In this con- 
nection, also, it may be said that Messrs. Galloway, 
Limited, of Manchester, have on exhibition one of 
their barring engines. In this case also the engine 
is thrown out of gear by worm action. The pinion, 


which works in connection with the flywheel of the 
large engine is so arranged that when the speed of 
the flywheel is greater than that of the small 
barring wheel, the worm driving it is rotated, and 
the connection ceases. 

Perhaps the most interesting novelty on Messrs. 


Hick, Hargreaves and Co.’s stand is a compensating 
dashpot for closing Corliss admission valves. This 
dashpot is designed to overcome the difficulty con- 
sequent on unbalanced pressures due to fluctuations 
of the load; and does so automatically by em- 
ploying the variable pressure which causes varying 
friction of the valve to act on the piston employed 
to close it, so that the power and the load are 
equalised. The dashpot consists of two cylinders 
in one casting attached to the valve bonnet, the 
upper being a steam cylinder, the other an air 
cushion. The piston of this steam cylinder is ex- 
posed to the steam chest pressure on its upper 
side, and on its lower side to the cylinder pres- 
sure. The piston-rod is of large diameter, so 
that its area acted on by the difference between 
the steam chest and atmospheric pressures is suffi- 
cient to overcome the constant friction and inertia of 
the parts; whilst the variable and larger proportion 
of the load is taken care of by the varying pressures 
acting on the remaining annulus of the piston. The 
steam cylinder is of sufficient size to close the valve 
at any time, and the air-cushion cylinder to take up 
any surplus energy, an air valve being provided on 
the underside. ‘This gear is in use at the Leeds 
Corporation power station in conjunction with 
Corliss valve gear of the Frikart type, in which 
the trip is actuated positively by a supplementary 
eccentric, instead of by spring action and the 
opening motion of the valve. This approach to 
positive action allows the valve gear to run at a 
high speed, and the supplementary trip to give a full 
opening of the steam port at a much earlier point 
in the stroke than is possible without it. 

There is a large exhibit in a special pavilion by 
the Westinghouse Company; but as we have so 
recently very fully dealt with the products of this 
firm for electric traction, lighting, and other pur- 
poses, it is only necessary here to state that there 
is much in the pavilion worthy of close study. 
First attention will, no doubt, be devoted to the 
practice of the company in reference to the utilisa- 
tion of gas for vertical and horizontal motors coupled 
direct to generators. Here a 125 horse-power three- 
cylinder gas engine is shown running a generator 
which supplies a current of 125 volts for operating all 
plant within the pavilion, including a motor gene- 
rator set which again provides current of 500 volts. 
This actuates a shunt-wound multiple-direct current 
engine type generator, built on the shaft between 
the low and high-pressure cylinders of a compound 
engine, by Messrs. Markham and Co., of Chester- 
field, the output of the set being 325 kilowatts. There 
was no steam available at the pavilion and no use 
for any electricity that might be generated. There 
are also in the pavilion rotary converters, several 
types of traction motors, and a completely-equipped 
electric tramcar similar to that in use on the 
Glasgow tramways, the whole exhibit being very 
instructive. The engine, by Messrs. Markham, is 
an 18 in. and 36 in. by 42 in. vertical cross-com- 
pound engine, built entirely on American lines, 
but by an English firm; and the rapidity with 
which it was constructed is noteworthy. On 
January 1, 1901, neither drawing nor pattern was 
even in existence, yet the engine was built de novo, 
set up in the works and delivered before the end of 
April, i.e., within four months. The engine is the 
smallest of a type of engines made by Messrs. 
Markham. Two of a larger size, viz., 22 in. and 
44 in. by 42 in., are now being built by them for 
the Newport Corporation Tramways. The cylin- 
ders are fitted with.double-wrist plate gears and 
Corliss valves. The crosshead pins are 6} in. b 
64 in., and the crossheads are fitted with adjustable 
and renewable shoes lined on the rubbing surface 
with Babbitt metal; the guides are bored. Each 
connecting-rod has a solid end for the crosshead 
pin, and a bolted strap end for the crankpin ; both 
ends having adjustable boxes. The crankpin is 
7 in. by 7 in., and the main journals are 14 in. by 
24in. The main bearings have boxes lined with 
Babbitt metal, and so arranged that they can be 
removed without removing the shaft. The flywheel 
is 16 ft. in diameter, and weighs approximately 
37,000 lb. ; it is made in halves. 

In our previous article we had occasion to 
describe several engines of the high-speed enclosed 
type, used for generating power applied in driving 
machinery within the Exhibition. There are a 
number of similar engines on exhibition. The engine 
lent by Alley and Maclellan to the Exhibition for 
their temporary lighting station is one of the firm’s 
standard single-acting engines, of which they have 





made a considerable number in the past few years 





for direct-driving dynamos. It has splash lubrica- 
tion, and has three lines of working parts, each 
consisting of high and low- pressure cylinders, 10 in. 
and 18 in. in diameter respectively. Steam is distri- 
buted by solid block piston-valves, and the govern- 
ing is by a sensitive throttle governor, controlling 
the speed when the full load is suddenly thrown 
off to within 12 revolutions per minute. The engine 
drives at a speed of 400 revolutions per minute a 
dynamo by Messrs. Mavor and Coulson, and is 
calculated to give 300 electrical horse-power. The 
main bearings are so proportioned that the maxi- 
mum pressure does not exceed 200 lb. per square 
inch of projected area. The crankpin is loaded to 
300 lb. per square inch, and the wristpin to 420 lb. 

The Anderson Foundry Company, Limited, of 
Glasgow and Middlesbrough, exhibit one of their 
closed-in engines, which is specially commendable 
because of the large hinged doors at back and front, 
making it possible to get at any of the parts quickly 
and freely ; while at the same time the casing is 
very roomy. There are two cylinders, the diameters 
being respectively 114 in. and 20 in. by a 9 in. 
stroke, and the piston valves used are worked with 
single eccentric motion, by the interposition of a 
cross-bridle. The valves are fitted in lantern liners, 
and the steam ports and passages are neatly arranged 
in the same casing as the cylinder itself. ‘I'he 
governor is of the centrifugal form fitted direct to 
the crankshaft, with an equilibrium valve exactly 
over it, so that the direct connection enables the 
speed to be kept within a variation of 1 per cent. 
under the most trying conditions. The engine is 
self-lubricating, and has no impediments in front of 
the openings in the casing. ‘I'he cylinders of this 
engine are cast with a bottom, and supported on 
the top of the frames with stools, so that there is 
free access to the stuffing-boxes for repacking, &c. 
The engine runs at 400 revolutions per minute, and 
with steam of 180 1b. pressure develops 260 indi- 
cated horse-power. It is coupled direct to a 
dynamo, which is especially useful for general light 
and power work, in shipyards, and other works in 
which such sets are largely used. 

Messrs. Clarke, Chapman, and Co., Limited, on 
their exceptionally large stand, have several in- 
teresting generating sets, one of which, running at 
a speed of 300 revolutions, is capable of supplying 
current for 200 lamps of 16-candle power ; while 
another is slightly smaller, and a third has been 
designed by Mr. J. W. Restler, chief engineer of 
the Vauxhall Water Works, a notable feature being 
an enclosed governor, mounted direct on the shaft, 
to control the travel of the slide valve, and, there- 
fore, to give automatic expansion. Another engine 
is interesting, as the dynamo has inclined magnets, 
the object being to avoid sparking at the brushes ; 
the speed of this is 460 revolutions per minute. It 
may be added that this company exhibit an electric 
winch which is fitted with a continuous-current 
motor to lift 3 tons at the rate of about 60ft. per 
minute on the barrel, or at a slower speed on the 
warp ends, and about double the speed with the 
whipping drum. There is an electrical drill with 
electrical shafts, which may be used either on an 
ordinary stand or on a special arrangement, whereby 
a long series of holes may be driven without moving 
the machine. 

In addition to the horizontal engine which was 
described in our last article, Messrs. Davey, Pax- 
man, and Co., Limited, have on exhibition one of 
their Peache high-speed engines of 360 indicated 
horse-power. The engine is single-acting, with two 
cylinders working on each of three cranks, the 
diameters of the cylinders being 11 in. in the case 
of the high-pressure and 17} in. in the case of the 
low, with a stroke of 11 in. ‘The steam distribution 
system is one of the features of this type of engine, 
the steam chest, which is circular, forming part 
of the casting of the two cylinders. Steam from 
the throttle valve passes to a branch on the low- 
pressure cylinder casting, and thence by passages 
to the high-pressure steam chest. This arrange- 
ment enables the high-pressure cylinder, which is 
immediately above the low-pressure cylinder, to be 
removed without interfering with the valves or the 
low-pressure working parts. The steam passes 
from under the high-pressure valve to the top of 
the high-pressure piston, exhausting above the 
valve and passing through the centre of the main 
body of the valve, over the top of the low-pressure 
valve to the underside of the low-pressure piston, 
exhausting finally from the lower edge of the ~ 
pressure valve. The ports in the cylinders are, 0 
course, arranged to suit this arrangement, the 
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two small by-pass ports being bored in the high- 
pressure cylinder over which the high-pressure 
piston passes at the top of its travel, so that the 
space between the high-pressure and low-pressure 
pistons is in direct communication with the upper 
side of the high-pressure piston. This space form- 
ing a controlling cylinder, is thus at the top of its 
travel filled with steam at about the same pressure 
as that in the high-pressure cylinder. .On the 
downstroke this steam expands, and on the up- 
stroke is compressed, so that when the piston 
reaches the inlet steam port the pressure is 
again approximately that in the high-pressure 
cylinder, the loss by leakage being made good by 
live steam from the high-pressure cylinder. The 
effect is to keep a slight excess of pressure in a 
downward direction throughout the up-stroke, and 
to balance the inertia force of the working parts. 
The valves are always subject to the receiver pres- 
sure, so that they maintain a constant downward 
thrust; but as this does not quite overcome the 
inertia of the valve, and its motion at the end of 
the upward travel, an air-buffer cylinder is fixed in 
the working chamber to overcome any deficiency. 

The crankshaft is not, as is usually the case, in 
line with the centre of the cylinder, but is placed 
slightly forward of the vertical plane, so that during 
the downward stroke, when the steam pressures 
are greatest, the connecting-rod is in line with the 
piston-rod. On the up-stroke the connecting-rod 
is at a considerable angle, but the pressure, then 
transmitted to the cross-head slide is small, and is 
entirely on the back slipper guide, with the crank- 
shaft in line. With a single-acting engine the 
pressure against the-cross-head slipper guides would 
alternate, according to the upward or downward 
action ; and would probably set up a wearing, and 
ultimately a knocking, motion. The valves are 
worked by a lever rocked by a rod, the lower end 
of which is joined to the bottom of the connecting- 
rod, so that the valves are placed behind the 
cylinders; and, there being no eccentric, the 
' tandem cylinders are as close together as possible. 
The motion gives a quick lead and cut-off in the 
high-pressure cylinder, and a late cut-off in the low- 
pressure cylinder. The engine is enclosed, but 
there is an open space between the crankshaft 
chamber and the bottom of the cylinder body, for 
the inspection and repair of glands, &c. 

This engine is coupled to a multipolar dynamo 
made by the General Electric Company, Limited, 
built at their Manchester works. With the engine 
running at 350 revolutions, the dynamo develops 
420 amperes at 500 volts for lighting, and 300 
amperes at 550 volts for traction purposes, the 
overloads being 20 and 25 per cent. respectively. 
For traction work the machine is over-compounded, 
which may be cut off when it is on lighting duty. 
The magnet frames are of the American standard 
type, and the armature is of the flywheel type and 
of large diameter, with slotted core. 

Messrs. Daniel Adamson and Co., of Dukinfield, 
Manchester, have one of their high-pressure, and 
one of their compound, engines of the ‘‘ Ideal” 
type, the distinctive features of which we 
hope to illustrate in ENnGIngEERING. The high- 
pressure engine is arranged to work with steam 
at 100 lb. pressure, the cylinder being 12 in. in 
diameter, with a stroke of 12 in. It is, of course, 
horizontal. A flywheel governor controls the steam 
valve direct, and the cut-off may be extended to 
three-fourths of the stroke when an overload is 
required. This is automatically done, a point of 
Importance for electric generating engines. The 
compound engine, taking steam at 120 lb. pressure, 
has cylinders 10 in. and 16 in. in diameter respec- 
tively, the stroke being 12 in. ; and it runs at 260 
revolutions, as compared with 300 for the simple 
engine. The compound engine is coupled direct to 
@ multipolar generator of 75-kilowatts capacity at 
220 volts. It may be said that the crosshead is 
entirely enclosed, as are also the guides, but a side- 
plate affords easy access. The engines have the 
usual oil feeders, the crank disc dipping into about 
1 in. of oil, which is thus supplied by centrifugal 
force, by the motion of the disc, to the main bear- 
ings, crosshead, and crankpins. The Wheelock valve 
gear, models of which are exhibited, is operated by a 
Single eccentric for driving both steam and exhaust 
valves, and it is arranged for giving automatic control 
of the expansion from zero to 75 per cent. of the pis- 
ton stroke, whilst retaining complete control of the 
periods of releaseand compression. The valves are 
driven by means of levers having a vibrating motion, 
keyed on the valve spindles, and are connected to 








the eccentric with adjustable coupling-rods. The 
valves and seats are of the flat-grid type, giving 
multiplicity of opening and small frictional surfaces: 


ras from the combination of a toggle joint connec- 


tion from the spindles, an almost instantaneous 
opening and closing of the valves is secured with 
greatest ease of action under extreme pressure. 
There is only one port at each end of the cylinder, 
both steam and exhaust valves being contained in 
one chest. The seats of the valves are formed in a 
plug made of specially hard and durable iron, and 
are altogether separate from the cylinder, enabling 
spare plugs to be kept in stock; thus doing 
away with wear in the cylinder. The valve 
spindles work in hardened steel bushes, and by a 
simple arrangement are made perfectly steam-tight, 
dispensing with the usual stuffing-boxes and glands. 

The large exhibit of Messrs. Mavor and Coulson, 
of Glasgow, includes a ship-lighting set of 25 brake 
horse-power, the engine being by Messrs. Matthew 
Paul and Co., of Dumbarton. It is of the open- 
fronted, double- acting compound type, taking 
steam at 150 lb. pressure, and the cylinders are 
6} in. and 10} in. in diameter by 6 in. stroke, flat 
single-ported slide valves being used on both. The 
piston-rods are of forged steel with Ramsbottom 
rings, the working parts of forged steel, and the 
guides and bearings have adjustable gun-metal 
bushes. The governor is of the crankshaft spring 
and bolt type, controlling a balanced double-beat 
throttle valve. The dynamo to which this engine 
is coupled is of Messrs. Mavor and Coulson’s four- 
pole type, which gives, at 300 revolutions, an out- 
put of 150 amperes at 100 volts. Another ship- 
lighting set is operated by an engine by Messrs. 
Drysdale and Co., of the Bon Accord Works, 
Glasgow, having a cylinder 7} in. in diameter by 
7 in. stroke, fitted with a Proell automatic governor, 
and driving a four-pole dynamo at 250 revolutions 
per minute, the output being 100 amperes at 100 
volts. The outer bearing of the dynamo in this 
case is carried on a bracket supported from the 
magnet casting. In this connection reference may 
be made to one or two of the important applica- 
tions of electric power by Messrs. Mavor and 
Coulson, Limited. One of Carruthers’ pumps of 
the triplex type, with 3}-in. rams having 6 in. stroke, 
is run at 30 revolutions per minute by a four-pole 
motor operated by a 500-volt current, the delivery 
of the pump being 1000 gallons per hour against a 
head of 1000 ft. The shafts and connecting-rods 
are of forged steel, with a crosshead connected to 
the barrel plungers. Another pump, by Messrs. 
Merryweather, is driven by an enclosed motor. 
The pump has three barrels arranged symmetrically 
round the crankshaft, and the pump is driven at 300 
revolutions, to deliver 220 gallons against a head of 
50 ft. to 60ft. A small rotary pump for dealing with 
oil is exhibited by the Drum Engineering Company, 
driven by spur and raw-hide pinion, from a four- 
pole motor by Messrs. Mavor and Coulson. 
pump has a revolving piston, which sweeps out the 
cylinder at every revolution, and dips into a re- 
volving valve or cylindrical drum, the openings to 
which are so arranged as to obviate slip, back 
pressure, or undue friction. When the revolving 
piston travels round from the revolving valve, the 
vacuum created forces the oil or liquid in front 
of the piston. Perhaps the most interesting exhibit 
on Messrs. Mavor and Coulson’s stand is a coal- 
cutting machine of the bar type. The cutter is 
revolved at the rate of about 400 revolutions per 
minute, and by means of the series of picks fixed 
into taper holes at regular intervals works its way 
into the coal seam ; while at the same time a worm 
turned upon the bar serves to remove the cuttings, 
and keeps the bar free from obstructive dust. In 
addition to the forward movement given by the 
haulage gear, there is a reciprocating motion given 
to the bar to work it to and fro in the holings, so 
that there is no necessity to prepare by hand labour 
for the action of the machine. The motor is 
arranged in the centre of the machine, and actuates 
both haulage and cutter gears through machine-cut 
bevel wheels. The machine exhibited is arranged 
for an undercut of 4 ft. 6 in., but there is a larger 
size now on the market. 

It may be interesting here to describe also the 
electrical coal-cutting machine exhibited by Messrs. 
Clarke, Stevenson, and Co., Limited, which is 
actuated by a 23 horse-power motor of the ironclad 
type. In this case the cutter is circular, and is 
actuated by gearing, driven by the motor that 
traverses the trolley carrying the gear and cutter. 
The circular cutter works on a horizontal plane, the 
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diameter being 3 ft. 6 in., 4 ft. 6 in., or 5 ft. 6 in., 
as required, and around its periphery are bolted 
cutting tools of special form. Around the upper 
side there is gearing which engages in a pinion on the 
motor truck. The cutter wheel is carried on a stron 
horizontal framing, projecting to form a cantest 
pivot round which the wheel rotates. One feature 
is the small space in which the machine may work, 
the face need only be 20 in. high, and through 
this the electric truck with its motor and gear may 
travel by wire-rope haulage, cutting the coal seam 
level with the floor on which the truck runs. 

There are quite a large number of small high- 
speed engines, including a ‘‘ Scott” double-cylinder 
engine by Messrs. Reavell and Co., Ipswich, having 
two 12-in. cylinders by 6-in. stroke, coupled direct 
to a Fowler two-phase alternator ; but as we illus- 
trated this type of engine in vol. Ixix., page 207, 
it is not necessary to enter into details as to the 
interesting system of steam distribution adopted. 
Messrs. Alexander Shanks and Co., of Arbroath, 
show several of their well-known standard types, 
including a compound open engine of 135 horse- 
power, working a Taunton dynamo, a horizontal 
engine with a single cylinder of 12 horse-power, a 
vertical engine of corresponding type, and a closed 
compound engine, without a dynamo, running up 
to 500 revolutions. This latter has the piston 
valves for both cylinders placed alongside each 
other, and worked by one pair of links with the 
usual eccentric ; but we have already illustrated in 
ENGINEERING the system adopted. Messrs. Thwaites 
Brothers exhibit two of Crichton’s high-speed en- 
gines of the enclosed type, the one coupled to a 
dynamo, and the other to a ship’sfan. The dynamo 
provides power for the electrically-driven blower 
which forms a most interesting feature on the 
company’s stand. We have already referred to the 
fine engine of the marine type by Messrs. West- 
garth, Richardson, and Co., driving a generator 
(see page 549 ante). 

It is not our intention on the present occasion to 
describe the various aga of electric power 
exhibited at the Exhibition. In our previous 
articles we have referred to many such applications, 
notably in connection with pumps, fans, machine 
tools, and marine appliances. The main feature of 
interest is the amount of power which is considered 
desirable in substitution for belt or steam motor 
drive; and this can = be determined for the 
special cases involved. But we hope from time to 
time to illustrate some of the more interesting motors 
in use, and in the meantime need only refer to one or 
two exhibits. The Electrical Company, Limited, 
of Charing Cross-road, London, have a very large 
exhibit, including direct-current motors up to 
50 kilowatts capacity, and a number of portable 
tools, drills, &c., which, however, we described in 
connection with the Paris Exhibition. There are 
also various types of three-phase motors, from 
horse-power to 30 horse-power. This company 
illustrate their transformer system, a 40 horse- 
power 500-volt direct-current motor being driven 
through a flexible coupling by a three-phase gene- 
rator, which transforms from 500 volts direct toa 
215 three-phase current ; while another transformer 
system converts from the triphase to direct. The 
whole of the machinery is controlled from a 
completely equipped switchboard, and much of 
the current is utilised for running Nernst lamps, 
of which an effective display is made. The General 
Electric Company exhibit a collection which re- 
calls the multiplicity of the village shop, with its 
** needle to an anchor” stock, while several other 
firms show appliances associated with electric work. 

The Electric Construction Company, Limited, 
like Messrs. Mavor and Coulson, have several 
interesting portable tools and polyphase induction 
motors ; while the Sunderland Forge and Engineer- 
ing Company, Limited, show a ship’s winch elec- 
trically driven. The motor in this case involves 
the principle of revolving both the magnet and the 
armature in opposite directions; when working 
normally the armature is stationary and the magnet 
revolves ; but when the load is excessive, a brake 
on the armature slips and allows the armature to 
revolve and the field magnets to stop. 
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The Naval Annual, 1901. Edited by Joun Leytanp. 
Portsmouth : J. Griffin and Co. 

For the second year Mr. Leyland edits the ‘‘ Naval 

Annual,” and he has carried out the work in a very 








successful manner. Most of the usual features of 
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the book are present, and many of the old con- 
tributors. Lord Brassey has written two chapters 
for the work he founded fifteen years ago, and 
which has done so much towards helping the Navy 
by familiarising the British public with its many 
characteristics. Death has removed one of the 
most valuable contributors to the work, who was 
connected with it from the commencement. The 
late Captain Orde Brown for fourteen years dealt 
so ably with the section devoted to armour and 
ordnance that his place must be difficult to fill 
adequately. In the present volume the work has 
been taken up by a contributor who prefers to 
remain anonymous, but who is described by the 
editor in his preface as an author who ‘‘ possesses a 
nase knowledge of his subject—the fruit of 
ong and intimate acquaintance with it—and a 
penetrating judgment, which have enabled him to 
seize the significance of recent changes in the pro- 
duction of armour and ordnance.” Another of the 
able band of writers who was absent from last 
year’s ‘* Annual” has happily returned to the 
work, Owing to an extensive trip in the Far 
East, the name of Mr. S. W. Barnaby did not 
appear in the “Annual” of 1900, but he now 
again supplies material for the section which deals 
with plans of British and foreign ships. Com- 
mander C. N. Robinson, R.N., describes the pro- 
gress of the British Navy; whilst Mr. John Leyland 
himself has written the chapters on the Progress 
of Foreign Navies and on Comparative Strength 
and Comparative Tables. Mr. J. R. Thursfield 
writes, as usual, ‘‘On the British Naval Man- 
ceuvres ;” whilst Mr. G. R. Dunell contributes, in 
accordance with custom, the chapter on Marine 
Engineering. 

Admiral Sir J. O. Hopkins ‘contributes on 
“Fleet Auxiliaries ;’ the editor on ‘‘The Trans- 
sport Operations to South Africa ;’ Commander 
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Robinson ‘On the Operations of Our Naval 
Forces on Shore ;” Vice-Admiral Sir Cyprian 
A. G. Bridge, on ‘‘The War and Its Chief 
Lessons ;’ Captain Bacon, R.N., ‘‘On Naval 
Strategy ;’ and Mr. A. S. Hurd, ‘‘On the Past 
Five Ae Warship-Building.” The usual re- 
publication of British and foreign official papers 
constitutes the remaining section of the work, 

In the introductory chapter contributed by Lord 
Brassey, the old but ever needful story of England’s 
dependence on sea power is told again. ‘‘ The Fleet 
is England’s right arm” we always acknowledge, 
and often forget; or, at least, we forget to take 
those steps that would maintain our right arm in 
proper fighting condition. Lord Brassey’s reminder 
is therefore alten. He writes on the training of 
officers and seamen, on the necessity of battleships 
and cruisers, on reconstruction, on mercantile auxi- 
liaries ; and writes on them well. His remarks on 
the insufficient training of the engine-room branch 
are well worthy of attention. Retarded construction 
is dealt with briefly and not very incisively. We 
are fully at one with the author when he advocates 
that ‘‘ contracts should be given at prices sufficient 
to yield a fair profit.” The state of the Navy is not 
likely to be satisfactory unless this principle is car- 
ried out. 

Commander Robinson’s chapter on the progress 
of the British Navy supplies a fairly complete record 
of the past year’s proceedings; and the same may be 
said of Mr. Leyland’s record of foreign navies. The 
information in the two chapters is brought together 
and compared by the editor in dealing with com- 
parative strength. The subject is a very difficult 
one to handle, but Mr. Leyland deals with it with 
becoming reserve. In re to battleships, he 
concludes that whilst England has 47 of the three 
classes, France and Russia possess 50. In first- 
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lead ; but, on the whole, the figures are not looked 
on as reassuring, and ‘‘the need is urgent for 
pushing forward the ships in course of construction.” 
Mr. Thursfield deals very fully with the Naval 
Manceuvres, criticising the operations in his usual 
trenchant style. Speaking of the lack of co- 
operation between naval and military forces, he 
draws a moral which has a wider application. 
‘*But systematic study and intelligent forethought,” 
he says, ‘‘are not in fashion in this country. Our 
faith is rather in the makeshift and make-believe, 
in the improvised and the ill co-ordinated. It isa 
very costly faith, and withal a very dangerous one. 
We squander millions where pence would be 
thrown away, and even the pence we wisely spend 
are often wasted for lack of knowledge.” The 
picture is not a very cheerful one, but we see little 
hope of substantial improvement so long as the 
nation countenances the mixing up of politics and 
military administration. Ultra-constitutionalism 
may be bought at too dear a price. Shane 
Mr. Dunell’s chapter on marine engineering 
is again nearly all boiler, although the writer has 
no need to apologise for this, for the boiler at 
present almost fills the horizon in the field of 
marine engineering. The author shows a distinct 
reference for vertical tubes in water-tube boilers. 
he Boiler Committee’s interim report, and the 
Admiralty memorandum respecting water - tube 
boilers, are both dealt with at some length ; the 
details quoted from these documents being inter- 
spersed with criticisms by the author. : 
The manning of the Navy and the mercantile 
marine is a subject on which Lord Brassey has 
written often, and always with effect. He holds 
that ‘‘ the aid of the State can only be justified on 
the ground that we have not sufficient numbers 10 
the mercantile marine with the high qualifications 








class battleships, however, we hold a commanding 





required in those to whom we look as a reserve 
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of officers for the Navy.” Such a reserve, he 
says, is indispensable, and the cost of training 
officers for the reserve should be met by fees; 
these would be moderate in amount in com- 
parison with the cost of education on board 
the Britannia. Lord Brassey here touches on de- 
bateable ground. The higher cost of training on 
° ° ° ° board = oe ago 2. more than eas gr by : 

5) certain admirable qualities in our naval officers, 

O} . SK 7 ON 7 <9) which only come through a special training. The 
° 3 ° officers of the British mercantile marine, as a 
vi body, are admirable in all respects for their duties. 
Oo | Their like is not to be found elsewhere. But they 



































a > i PO are not naval officers ; and we doubt very much the 
“ey a } er “ep wisdom of transferring them permanently to ships 

» © N14 3 3 wt% © ° of war, excepting under exceptional circumstances. 
° | Our remarks naturally apply to times of peace. A 
° A O Ao 3 A naval reserve should be a reserve in fact. War 
oO ° ° oO levels all conditions; and though the country, if it 
do its duty, will maintain a sufficient number of 
et Ps 9 © ° naval officers to man the whole fleet in time of 
© © peace, yet we can hardly hope to provide for the 
5 drain of a long and closely-contested naval war. 


Then it would be our reserve would prove its value ; 
| and though the alternative personnel might not be 















































so thoroughly trained as that which it replaced, it 
would be reasonable to suppose our adversaries 
(5876 8) were in no better position. In the old wars, 
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when ships were fought with masts and sails, 
our wooden walls were largely manned by lands- 
men, after the ranks of the seamen had been 
depleted by long-continued hostilities. In re- 
gard to the men, Lord Brassey, in speaking of 
the essential need of a strong reserve, says that the 
time has now come when the adoption of every 
practical means to prevent the disappearance of 
British seamen from our foreign-going ships should 
be considered ; he offers as a suggestion that a 
bounty for apprentices of 261. for the first year, 
151. for the second, and 51. for the third, should be 
ordered. ‘‘ On the completion of their apprentice- 
ship, the Government apprentices should join the 
Navy. After serving in the fleet they would 
return to the mercantile marine, where their high 
qualifications would secure good employment. 
Their pay would be supplemented by their re- 
tainers as reserve men, and by the prospect of a 
pension.” 

Sir John Hopkins’ practical chapter on ‘‘ Fleet 
Auxiliaries” might have been longer with advan- 
tage, for it is full of sound suggestions. He lays 
down the essential qualities of fleet colliers ; the 
first, speed, say 16 knots, to keep pace with a 
battleship squadron. The Americans are said to 
contemplate the building of fleet colliers of 15,000 
tons. This Admiral Hopkins considers too much. 
Engineers’ store vessels he places next in im- 
portance to colliers; and here again 16 knots 
must be provided. Hospital ships are not only 
demanded by the promptings of humanity, but 
would add much to the strength of the Navy— 
which lies chiefly in its personnel—in the time of 
war. Every trained man saved, or whose re- 
covery is hastened, is an advantage of no mean 
importance. Ammunition vessels are mentioned. 
They also might prove an immense source of 
strength in the case of protracted hostilities ; 
although, perhaps, instances of a war vessel ex- 
— all her ammunition without being so 

attered that she could not keep the sea, may not 
frequently occur. Naturally, if a ship goes into a 
naval port to refit, she is also likely to be able to 
obtain ammunition. However, the provision of 
ammunition ships is a wise precaution that should 
not be neglected ; for if wanted, they would be likely 
to be wanted badly. Admiral Hopkins rightly says 
their fitting should be carefully thought out. It 
would be well to arrange for the speedy discharge 
of the cargo, not only for the sake of getting it on 
board our own ships quickly, but for preventing it 
finding its way on to those of the enemy should 
capture be imminent. Provision ships, condensing 
ships, and repairing ships are all considered. No 
doubt they are all desirable, if not essential; and a 
modern fleet may be expected to cruise in future 
—_ with as many camp-followers as the Grand 

rmy. 

The tale of the transport operations in South 
Africa is told by Mr. Leyland in an interesting 
manner. In spite of a few mistakes—and some 
were inevitable—the proceedings were creditably 
carried out, and afford a useful example of the 
value of sea supremacy, even when an angry shot is 
never fired afloat. The operations of our naval 
forces on shore are told in a most interesting 
chapter, contributed by Commander Robinson: 
the services rendered to the country by the per- 
sonnel of the Navy, both in South Africa and the 
Far East, being dealt with in good literary fashion. 

The last three chapters in the main body of the 
work deserve more attention than we are able to 
give them in this notice. Admiral Bridge’s ‘‘ War 
and its Chief Lesson” is largely historical, going 
back, indeed, 24 centuries to the days of Xerxes. 
The lessons drawn, however, apply to all time ; 
‘* professional self - satisfaction,” ‘* formalism,” 
‘* the fetters of specialism,” “ pedantry,” ‘‘ and the 
canker of a long peace,” are defects that may grow 
up in all ages and under a‘l conditions. They are 
of so general a nature as easily to be ignored, but 
are at the root of military unpreparedness which 
leads to defeat. 

Captain Bacon’s contribution forms a natural 
complement to that of Admiral Bridge. The re- 
marks on the condition of a victorious fleet after an 
action, and on offensive strategy, are especially 
worthy of attention. The parallels drawn between 
strategy on shore and on sea are particularly 
suggestive. 

Mr. Hurd’s chapter deals with very debateable 
material. ‘‘ The past five years’ warship-building” 
are not a record creditable to the country: either 
to the administration, or to those who have had the 





building of ships in private yards. It is a question 
we have dealt with at some length from time to 
time in these columns. Mr. Hurd touches lightly 
on ‘contractors’ complaints” — probably the vehicle 
through which he addresses the public has compelled 
him to impose restrictions on himself, otherwise a 
full chapter might have been written on this theme 
alone ; and it would have done much, if properly 
handled, to elucidate the whole problem. Mr. 
Hurd states that his ‘‘ retrospect since 1896 indi- 
cates how great has been the strain on the resources 
of the country.” Speaking with some knowledge, 
we have no hesitation in saying that a far larger 
programme could have been carried out had these 
resources been more wisely handled. 

The paper used in the book might be improved 
in quality with advantage, and the plates illus- 
trating ships leave a good deal to be desired. 
They are often dull, leaden, and inartistic. These, 
however, are small defects in a work of such general 
merit as ‘‘ Brassey’s Annual.” 
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_ Coat at Hamsurc.—The imports of coal at Hamburg 
in May were 407,929 tons, as compared with 435,954 tons 
in May, 1900. In these totals British coal figured for 
267,730 tons and 288,980 tons respectively; and West- 
— coal for 140,199 tons and 146,974 tons ry et 
The 267,730 tons of British coal imported into Hamburg 
in May were made up as follows: Northumberland and 
Durham, 145,047 tons; the Midlands, 40,728 tons; 
Scotland, 60,987 tons; Wales, 20,431 tons; and coke 
537 tons. The aggregate imports for the first three 
months of this year were 1,689,764 tons, as compared with 
1,826,241 tons in the corresponding period of 1900. 





OIL-ENGINE TRIALS AT CARDIFF. 


As we stated last week, trials of oil engines have 
been made by the Royal Agricultural Society of 
England in connection with the Annual Show at 
Cardiff. There were eight entries, and six firms 
actually took part in the contest, the other two 
being, presumably, not ready in time. The com- 

eting firms were Messrs. Crossley Brothers, 
Limited, Manchester; Messrs. R. Cundall and 
Sons, Limited, Shipley, Yorkshire; Messrs. J. and 
F. Howard, Bedford ; Messrs. E. Humphries and 
Co., Limited, Pershore ; Messrs. Nayler and Co., 
Hereford ; and Messrs. Ruston, Proctor, and Co., 
Lincoln. No firm fell out during the trials, except 
Messrs. Humphries, and their withdrawal was 
due to an accident which their engine ex- 
perienced during transit, and which opened the 
point between the water jacket and the cylinder, 
allowing water to leak into the cylinder. In spite 
of this, Mr. Humphries struggled on pluckily for 
three days, and only shut down when he found that 
his cylinder was being scored owing to the lubri- 
cant being washed out of it. All the other engines 
ran every trial that was asked of them. 

It is a matter of surprise that the number of 
competitors was so small. There were others that 
might have entered with good prospects of success, 
notably Messrs. Hornsby and Co., Limited, and 
Messrs. Blackstone and Co., of Stamford, who won 
the first prize at Edinburgh at the Highland trials in 
1889. At one time they contemplated competing, 
and wrote to the society asking further details 
as to the principles which would guide the 
judges in making the award. It was announced 
that the points to which the attention of the judges 
would be directed were: (1) Simplicity, work- 
manship, and durability, combined with facilities 


*|for repairs ; (2) Economy in getting to work, and 


attendance ; (3) Consumption of oil and circulating 
water; (4) Governing power and uniformity of 
speed ; (5) Efficiency ; (6) Cost ; (7) Weight, com- 
pared with power; (8) Facility of transport and 
stability ; (9) Arrangements and capacity for carry- 
ing oil and circulating water. Messrs. Blackstone, 
however, desired to know what would be the relative 
values, or number of marks, which would be awarded 
under each head, in order that they might, if neces- 
sary, modify their design to meet the views of this 
society. 

Evidently an oil engine must be a compromise, 
for it has to satisfy conflicting requirements. 
Efficiency and economy are difficult to combine 
with cheapness and lightness; an engine must 
be fairly economical to satisfy buyers, and at 
the same time it must compete with others in the 
matter of price. Generally speaking, the first half 
of the requirements of the judges can only be ful- 
filled completely by ignoring to some extent the 
second half of the requirements. It was therefore 
reasonable that competitors should desire to know 
what weight the judges attached to each particular 
point, in order that they might follow the via media, 
and not sacrifice more in one direction than they 
gained in another. The society, however, was not able 
to give the desired information, preferring to leave 
the judges a free hand at the trials, and conse- 
quently Messrs. Blackstone decided not to enter 
the lists. It is possible that they showed an excess 
of caution ; but, nevertheless, there is a great deal 
to be said from their point of view. At the time 
the names of the judges had not been announced 
we believe, and, if they had, the views of one of 
them—Mr. Mair-Rumley—on the qualifications 
of good oil engines were entirely unknown. It was 
quite possible that he, and also Professor Ewing, 
might look at the matter from a very different 
point of view from the manufacturer of oil en- 
gines, and there was no farmer acting with them 
to put forward the necessities of the agriculturist. | 

It is unfortunate that in such trials as these it 18 
practically impossible to secure experts as judges ; 
for there are few that are not mixed up in some 
way with commercial interests, or who have not, 
at some time or other, given utterance to decided 
opinions as to the merits of the products of one or 
more of the competitors. The oil engine 1s one of 
the most difficult machines to thoroughly under- 
stand, and it is only by a long and intimate 
acquaintance with it in the various processes of 
manufacture and testing that its merits and its 
weaknesses can be learned. It may be compar 
to the fair sex: it is not until we live with 
them that we know the possibilities that lie 
beneath the charming exterior. Hence it follows 
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that some manufacturers are chary of submitting 
their products to the untrammelled verdict of 
judges who, although good mechanics and able 
men of science, may very readily adopt canons of 
criticism which are different from those of de- 
signers who are in actual touch with customers, 
and who, from long experience, have arrived at a 
satisfactory compromise between conflicting con- 
ditions. 

At the same time we can quite understand the 
attitude of the society and its engineers. Itis a 
most difficult matter to assign a nominal value to 
every feature of an engine, and it may prove very 
embarrassing at the time of the trials if such a 


setting forth the conditions, all came prepared to 
run on Russoline, which has a specific gravity of 
.82 or thereabouts. It is not possible to develop 
quite so much power with the light oil at any time 
as with the heavier; and in addition, in some 
engines it needs a different adjustment of the com- 
pression space to get the best results. However, 
all the engines ran through the two days, although 
at first there were many back-fires among some of 
them, and the atmosphere of the tent was choking 
with petroleum smoke. As the hours went on 
matters mended, however, and on Thursday all the 
engines were running well, and only that of Messrs. 





thing is done. The mechanical instinct of a trained | 


engineer is a better guide than the addition of 
arbitrary numbers. Those who are most successful 
in making a reputation would very often be quite 
at a loss if called to give a reason for some of the 


most important actions of their lives They know) 


that they made a mental picture of all the facts before 
them, and by intuition they came to a conclusion 
which was the resultant of all the opposing forces 
to which their minds was subject at the time, and 
events proved that they were right. It is the 
power of weighing the imponderable in intellectual 
balances which makes the difference between him 
who leads in the profession and him who follows in 
the crowd. We would rather put our cause in the 
hands of a judge who decided on broad issues than 
in those of one who followed arithmetical methods. 

It is well that there are still many manufacturing 
engineers who have the courage to put their fortunes 
to the hazard, and who will enter such competitions 
in the strength of the belief they have in them- 
selves and in their products, for undoubtedly such 
trials make for progress. They fix a standard 
towards which firms of lesser skill gradually work, 
and so they exercise a quickening and stimulating 
influence all through the trade. It is pleasant to 
add that this contest will leave no feeling of bitter- 
ness behind; every one acknowledges that the 
engine which won was the best on the ground, and 
that Messrs. Crossley have amply deserved the 
success they have attained. Beforethe judges gave 
their award, public opinion had already settled the 
matter for them, and the only point in doubt was 
who would receive the second prize. From Wed- 
nesday morning to Monday noon the winning motor 
ran like a steam engine, which is probably the 
highest praise that can be given to it. It got away 
without a hitch, by lifting a valve on the self-starter, 
and it ran with a variation of speed that worked out 
toa fraction of lper cent. At half-load and no-load it 
was equally successful, and the office of the atten- 
dant was a sinecure, for he had not a single adjust- 
ment to make. ‘The entire trial was a triumph for 
Mr. Wilfred Webb, Messrs. Crossley’s representa- 
tive. It was not that he did anything on the ground 
to secure success—the engine won the race without 
jockeying. It was, doubtless, the careful attention 
to detail in the preliminary trials, and the elimina- 
tion of all doubtful points in design during the 
period before the engine was despatched, that 
secured the victory, just as in the case of the 
successful general it is the weeks of work before 
the engagement that decides the battle in a far 
greater degree than the dispositions on the actual 
field of conflict. 

The award of the second prize to Messrs. 
Ruston, Proctor, and Co., of Lincoln, also won 
general approbation. The engine did excellently 
all through the trials, except on the no-load run, 
and it was foreseen by the makers that a two-hours’ 
test was beyond its ability, unless the lamp was 
lighted to aid in keeping the vaporiser hot. They 
deliberately chose the automatic system, after 
balancing the advantages and disadvantages, and 
the result has shown that it is possible to make 
good engines on both systems. For a time the 
question of the first prize hung in the balance—and 
a small matter would have turned the scale. 

The trials commenced on the morning of Wednes- 
day, the 19th inst., and continued day by day. It 
was not, however, until Friday morning that the 
judges arrived on the ground. In the meantime 
the proceedings were under the control of the 
society’s engineer, Mr. F.S. Courtney, M. Inst.C.E., 
the data being taken by Mr. J. A. Anderson, Mr. 
M. C. Carr-Gomm, and Mr. W. E. Stainer. During 
Wednesday and Thursday the engines, descriptions 
of which appeared in our last issue, ran on full 
load on Royal Daylight oil. This is a light oil of 
about .79 specific gravity, and was a surprise to the 
competitors, who, from the terms of the circular 


Nayler made any perceptible smoke, and that was 
not serious. 

On Friday morning. all were ready to start at 
8.30, and soon the word was given to light up, the 
times being as follow : 








! | | 
Lighted | | Fol | Fall 
se Lamp. | Started. | Speed. Load. 
Crossley 8 49 9 5 oF 9 9 
Cundall i Bae 9 8 wi 9 11 
Howard na 9 18 9 33 9 37 9 38 
Humphries .. ..; 9 297 | 9 43 9 52 | 9 5t 
Nayler $e --| 9 46 10 4 10 44) 10° 4§ 
Ruston and Proctor’ 9 46 ss Wile ies eee ae Waa hes | rere 


These starting trials took place several times, 
but the figures given above are fairly representa- 
tive. It was interesting to watch how long it was 
before complete combustion of oil took place in the 
cylinder, and smoking at the funnel ceased. Messrs. 
Crossley’s engine gave six puffs of smoke, and then 
the exhaust became clear. Messrs. Cundall’s 
smoked 6 minutes, Messrs. Howard’s 9 minutes, 
Messrs. Humphries’ 3 minutes, “Messrs. Nayler’s 
5 minutes, and Messrs. Ruston’s 1} minutes, all 
these times being taken from putting on full load. 
Speaking generally, every engine started at the 
first attempt, but occasionally a second was required, 
and even a third ; but in all cases it was only a 
matter of a few seconds, and whether the engine 
was turned through three revolutions or a dozen, it 
got away in half-a-minute or so at the latest. 

The first run on the Friday came to an end at 
12.46, and there was an interval until 2.30 p.m., 
when a fresh start was made for a four hours’ run, 
also at full power. This passed off without inci- 
dent ; indeed, there was a most disappointing want 
of incident all through the trials, from the point of 
view of the spectator. At half-past six the order 
was given to take off the vaporisers and vapour 
valves for the inspection of the judges, and until 
8.30 everybody was busy peering into cylinders and 
valve boxes in search of deposits which did not 
exist, and probably were not expected to be found, 
since they do not form in any considerable degree 
when engines are running at full power. At that 
time the carbon is burned off the surfaces, only a 
fine powdering of soot being left; it is at light 
load, when it is difficult to regulate the feed to the 
exact requirements of the engine, that the oil 
accumulates and cracks, and the passages in the 
vaporisers become clogged. 

On Saturday the oil was changed to Russoline, 
and a full-power race was made from 8.50 a.m. to 
12.15. In most cases the load was increased to 
suit the fresh oil. In the afternoon the half-power 
and no-power trials took place. The former com- 
menced at 1.30 and continued 24 hours, and the 
latter at 4.25 and lasted two hours. The half- 
power trial ran off without a hitch, the only differ- 
ence being that the weights on the brakes were 
altered, and explosions became more intermittent. 
Taken all round, the governing was excellent, and 
the speed maintained satisfactorily uniform. No 
attempt was made by the judges to record varia- 
tions of angular speed during a single revolution ; 
the speed from minute to minute was taken at 
intervals, not that from second to second. 

The no-load trial awoke the interest of all con- 
cerned, for there were possibilities of failure ahead, 
and some of the competitors might even drop out 
of the race. It was Messrs. Ruston and Proctor’s 
engine which was watched most keenly, for, as we ex- 
plained last week, this is of the automatic variety. 
It has no lamp to effect ignition, and further, un- 
like some automatic engines, the quantity of oil in- 
jected per stroke is not under the control of the 
governor. The construction of the vaporiser is 
shown by Figs. 2 and 3, on page 834, which show, 
somewhat diagrammatically, the path of the oil 








and vapour. The vaporiser is first heated by @ 
lamp, and then kept hot by the explosions in pas- 


sages b and i. Oil is supplied by the tube f with a 
little air; more air enters at g, and sweeps the 
charge through the spiral groove. The mixture is 
drawn past the vapour valve k into the annular space 
b, and thence to the combustion chamber; on the 
compression stroke part of the charge is forced 
through b and i into the ignition tube and fired. 
The quantities of oil given in the Table include that 
used for heating up ; in all cases the starts were not 
flying. Each explosion is a full-power one as 
far as the quantity of oil is concerned, although 
the actual power may be decreased by throttling 
the air supply. On every idle stroke air is drawn 
through the cylinder, carrying away heat with it ; 
and as the ignition of the charge is effected by the 
heat of the combustion chamber, this constant loss 
of heat brings a time when explosion no longer takes 
place, and the engine stops. Last Saturday it 
was 45 minutes before the engine pulled up; and 
we consider the result highly creditable to the 
management of Mr. C. Barnes, the representative 
of Messrs. Ruston and Proctor. He not only took 
entire charge of the trials, but, we believe, the 
design of the engine is also due to him, and reflects 
great credit on his mechanical skill. After the 
engine stopped, the blowing lamp was lighted and 
kept going till the end of the trial, which was 
reached without further incident. 

Here we have a justification of the anxiety of 
exhibitors to know what importance the judges 
attach to each feature of the engine and its running. 
Messrs. Ruston and Proctor entered the trial with 
the knowledge that their engine would not run much 
more than about half-an-hour with no load. It was 
designed and constructed with that fact fully before 
them, but they considered the disadvantage to be 
so slight that it was more than compensated by sim- 
plicity of design in other directions. The other 
five competitors took a different view, and they all 
provided constantly-running lamps to render them 
independent of the heat generated inside the com- 
bustion chamber. It is possible to argue either 
case with a show of reason, just as it is possible 
to produce excellent pleas both for being a Con- 
servative and being a Liberal. It was conceivable 
that the judges might attach great importance to 
the ability to run 4t no-load for an indefinite time 
without any extra attention; or, on the other 
hand, they might accept the contention that no 
engine need run light for more than half an hour at 
a time, and then the saving of a Jamp would be 
counted as a merit, instead of being a defect. If the 
competitors had known beforehand the exact value 
the judges would attach to various features of de- 
sign and working, they would have been saved 
many anxious moments, 

On Monday morning Messrs. Crossley’s engine 
ran another full-power load for three hours, evi- 
dently to clear up some point regarding which the 
judges were in doubt. the brake horse-power was 
17.0, and the consumption of Russoline was .68 lb. 
per brake horse-power hour. 

The lesson to be learned from the trials is that 
the oil engine has been wonderfully improved 
during the past few years, and is now a machine of 
great usefulness. The fact that six engines, some 
of which had been hurriedly completed, ran for 
four days without a serious hitch, changing from one 
oil to another, and from heavy load to light load 
without more than trifling adjustment, is evidence 
that the early difficulties have been largely over- 
come, not only by the leading firms in the trade, 
but even by those who came later into the field, 
and who have not all the advantages in the way of 
large staffs and perfect tools, which the possession of 
ample capital renders possible. The oil engine has 
come to stay; the manufacture is increasing by 
leaps and bounds, and the size of the engines is 
steadily rising, while at the same time the con- 
sumption of oil is falling in a most satisfactory 
manner. The Table relating to the performances 
of the winning engines which we publish ’on page 
832—which does not profess to be final, and is 
given subject to the revision which may be neces- 
sary when the judges’ official figures, worked out 
in the quiet of the study, come to be published—- 
shows that capital results are attained by the 
leading makers, and that a most satisfactory pro- 
portion of the heat contained in the oil is turned 
into work, It is not difficult to get a good oil 
engine, even if one, does not follow the lead of 
the judges in these trials; and only very little 
caution is needed to avoid buying a bad one. 








In our last issue (vide page 808 ante) we described 
generally the leading features of the various engines 
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CONVERTER GROUP FOR REDUCING TRIPHASE, TO CONTINUOUS, CURRENTS. 
CONSTRUCTED BY THE OERLIKON COMPANY, OERLIKON, SWITZERLAND. 
(For Description, see Page 833.) 
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CONVERTER GROUP AND SIXTEEN HORSE-POWER MOTOR. 
CONSTRUCTED BY THE OERLIKON COMPANY, OERLIKON, SWITZERLAND. 
(For Description, see Page 833). 
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Resvutts or O1-EnGine TRIALS. 





NAME OF MAKER. Mean B.H.-P. 


Oil per B.H.-P. 








Messrs. Crossley Brothers 14.5 
Ditto 14.9 
Ditto 17.0 

Messrs. Ruston, Proctor, and Co. 10.75 
itto itto 12.6 


The third run shown in the Table for Messrs. Crossley Brothers is that which took place on the Monday. It was to 
give the engine the opportunity of showing what it could do at full load. Messrs. Ruston and Proctor’s engine was doing its 
utmost at 12°6 horse-power, and therefore it had an advantage over an engine not fully loaded. 
engine had the advantage of .01 Ib. of oil per brake horse-power per hour. 


engaged in the trials, and this week we are able 
to illustrate several of these engines. Thus on page 
838 will be found a perspective view of Messrs. 
Crossley’s engine vibes took the first prize, repro- 
ductions of three indicator diagrams—taken with 
full load, half load, and no load, respectively— 
being also given. The engine which took the second 
prize, namely, that by Messrs. Ruston, Proctor, 
and Co., Limited, is illustrated on page 834, an 
indicator diagram being also given. The other 
competing engines illustrated are that of Messrs. 
Cundall on page 835, and that of Messrs. Nayler on 
page 838. On page 835 a view is also given of 
an oil engine and pump constructed by Messrs. 
J. and H. Groynne, Limited ; but this was not one 
of the competing engines, and is dealt with in 
our general account of the Cardiff Show. 





STANDARDISATION. 
To THE Epitor or ENGINEERING. | ‘ 

Sir,—I had often wondered at the great difference in 
method between British and foreign engineers, especially 
as regards standardisation ; but having had a great deal 
to do with foreign specifications, I have noticed the great 
— with which they are drawn up in comparison 
to ritish ones; and I am no longer astonished at the 
want of systematic production over here. Since I have 
returned I have had cause to observe several forms of 
tenders for engineering work in England; it has often 
struck me that the specifications accompanying the forms 
could be greatly simplified, with an advantage both to the 
buyer onl the contracting engineer, by leaving out the 
various details which are at present defined, and simply 
stating the maximum and minimum dimensions (over all, 
&c.) instead ; leaving the competing firms to tender their 
own rough specifications with their tenders. 

This system would, first of all, benefit the buyer, by 
giving him the ability to select designs suitable for his 
purpose, the result of experience which it is practically 
impossible forone man to have had, without he has made 
a speciality of that article required. hat is very 
rarely the case in England, for a consulting engineer 
over here is supposed to be up to date in every branch of 
enomnoning ; this he may be in theory, but not in prac- 
tice, and, I think, you will agree with me when I state 
that there are a great many improvements which can 
only be learnt by practical experience. It would 
benefit the contractors by giving them a free hand to 
make economies, &c,, which are recognised to be impos- 
sible under the present system, and therefore enable 
them to compete better with foreigners. This system would 
also greatly encourage British engineers to standardise 
their respective articles, or specialise in one branch and 
keep their articles up to date, and not be a ‘‘general,” as 
a good many are now-a-days. Standardisation is a great 
benefit to the manufacturing engineer, but it needs a 
man of good business acumen to reach. that point which 
is necessary to successful standardisation, namely, to say 
to his customers: ‘‘ You can take my article or leave it; 
I have designed it to the best advantage possible ; and 
unless you can suggest an improvement, I shall not 
alter it.” And yet, I venture to say, that if engineers 
had ne ayy weed they would not hesitate to make the 
“‘spec.” Although the benefits of standardisation may 
not accrue all at once, they must in time ; for the automatic 
machine, dynamo, or engine manufacturer, if he can 
offer advantages to the buyer which it would be impos- 
sible to get from a ‘“‘general ” man, it stands to sense he 
is going to get the orders ; and by systematic manufacture, 
which can only be carried on properly by taking advan- 
tage of the skill which is evolved ies the repetition of 
a set of operations, and by the economy offered by tools 
designed specially for the work, he can reduce the price, 
and improve the article manufactured as well. It has 
been said, and, I fear, truly said, that consulting engineers 
are the great obstacle to genera: standardisation. Now itis 
well known that there is not the same need for consultin 
engineers (old-fashioned ones) as there used to be, an 
therefore they find their business diminishing, and self- 
preservation demands that they shall make a show of 
getting the best possible return for their clients ; and this 
very often takes the form of insisting on alterations to 
details. Now, therefore, is it ever likely they will do 
their best to stem the tide of standardisation? But it is 
quite time that it was recognised that the advant: 
of general standardisation quite outweigh the beastie 
which accrue from designing every feature according to 
its particular environment in which it is to be placed. 


Consultiog engineers will undoubtedly think the above 
advice strange, coming as it does from one of their own 
kin ; but it is time for us to know that even we are not 
going to be the autocrats we once were, for nowadays 
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principles far wider than is possessed by some of our 
so-called leading men ; and the sconer we recognise that 
the only way to make a success is to keep ahead and 
specialise in some department, such as g agg auto- 
matic machinery, &c., the better it will for us. In 
other words, create a demand for our services, and nob 
go out of our way to make a new client, as at present. 
Apologising for length of letter, &c., 
Cuas. BADDELEY, 

Birmingham, June, 1901. Consulting Engineer. 

P.S.—‘“* Automotors ” in last week’s letter should be 
‘* automatics.” —C.B. 








‘“* THE POSITION OF NAVAL ENGINEERS.” 
To THE Epriror or ENGINEERING. 

S1r,—May I be permitted to ask *‘ Efficiency,” through 
your columns, whether he could give any information as 
regards the nature of the examination of candidates for 
entry into the Navy as assistant engineers for temporary 
service ? Also, are the examinations only held on the ad- 
vertised dates, or candidates enter and qualify at un- 
specified times, the same as E.R.A.’s ? 

I would at the same time point out that Admiralty 
regulations say, ‘“‘ The pay of an assistant engineer for 
temporary service to be 7s. 6d. per day,” not 6s. as men- 
tioned by ‘‘ Efficiency.” Also, does the Admiralty expect 
an engineer for temporary service to provide his own 
uniform and kit out of this small salary, bearing in mind 
that they ‘‘ Will be liable to be discharged at any time if 
their services are no longer required ?” 

If this is so, it is very little wonder that so few candi- 
dates present themselves tor examination. 

This information would, I think, be of general interest, 
and would gratefully be received by an 

June 24, 1901. ENGINEERING PUPIL. 








AN OLD FRAUD REVIVED. 
To THE EDITOR OF ENGINEERING. 

Srr,— Will you permit us to caution your readers against 
one or more men who are calling on engineers and others 
in order to obtain money fraudulently. We had a visit 
from one yesterday, who, making use of the name of a 
well-known firm of shippers, obtained illustrations and 
— of various wood and stone-working machines, and 

aving forgotten his purse asked for a loan of a cab fare. 
He was apprehended on a warrant after leaving here, and 
will doubtless get his deserts, as ib appears he has been 
working for at least twelve months on these lines, in 
some cases even placing orders, we are told, and asking 
for an advance on account of commission. 

Possibly this lucky capture may break up the gang. 

Yours faithfully, 
M. Powis BALE AND Co. 

16 and 17, Appold-street, E.C., June 26, 1901. 





APPARATUS FOR AUTOMATICALLY 
DRAWING PLANS OF ROADS. 
To THE Eprror oF ENGINEERING. 

Srr,—The making of small maps for military and other 
purposes can be done with the data which a vehicle of 
two wheels procures, if the movements of the wheels in 
proportion to each other are registered pan tt It is 

enerally known that the length of a road can be found 

y a tacheometer applied to one of the wheels of a vehicle; 
but the other fact that also the deviations of the road 
from a straight line can be also determined by the move- 
ments of the two wheels in proportion to each other, has 
not, as far as I can find out, been taken into considera- 
tion or used, although it rests on very simple grounds. 

With every curve of the road one of the wheels will 
make more revolutions than the other: a difference which 
enables us, if registered exactly, to determine the direc- 
tion in which the vehicle moves. on this idea, I 
constructed a small apparatus which drew automatically 
——- the route traversed by it ona table, on a scale 
of 1: 10. 

For those who who would like to work out this idea 
practically—may be for making small touring maps or to 
control a survey, or to know the way which a watercar or 
other vehicle has gone—I give here the description of my 
instrument. My intention being chiefly to show a way 
in which this problem may be solved, it is very possible 
that others may find a more practical one. 

My apparatus consists of two wheels of a diameter of 
1 decimetre, placed at a distance of 1 decimetre from each 
other, each wheel being fixed to an axle moving a length 
of 4 decimetre, at the other end of which is fixed a small 
wheel of 1 centimetre diameter. Both half axles are fixed 
in the same line as shown on the design. 

On the small wheels of 1 centimetre, placed at a dis- 
tance of 1 centimetre from each other, is laid a slip of 
paper held down by two contra-wheels, whilst a small 
immovable lead-pencil is pressed on the paper between 
the small wheels. 


By moving the apparatus on a table, each large wheel 
makes revolutions equal to those of the small wheel to 
which it is fixed, and thus the small wheels move the 
paper in all directions exactly like the track which the 
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large wheels follow on the table, whilst the lead-pencil 
draws an exact plan thereof on a scale of 1-10. It is clear 
that, ifdesired, any other scale might be used. On a very 
hilly ground the plan thus drawn, will, of course, want a 
correction. I hope these lines may be of some practical use. 
Rotterdam, Holland. H, M. Giray. 








WEIGHTS FOUND WANTING. 

To THE Eprtor or ENGINEERING. | 
Srr,—The letter signed ‘* W. T. S. B ,” in your issue of 
the 14th inst., raises once again the much-vexed question of 
our senseless and obsolete system of weights and measures. 
Everyone whose daily work entails the use of figures 
will feel in eo with your correspondent in his out- 
burst against the needless, exasperating, and harassing 
toil which is necessary even to make the simplest cal- 
culation. f . 
Everyone must feel the need of reform ; everyone admits 
it, and yet no one makes a move. This is all the more 
snag? when one recognises the immense benefits which 
would accrue if some more feasible method of reckoning 
were in vogue, and the comparative ease with which 
reform could be brought about. 

There are, doubtless, difficulties to be overcome, but 
they are by no means insuperable. Besides, what great 
and beneficial reform ever was carried out without diff- 
culties arising ? 

To attain such distinch advantages as greater ease of 
mental calculation, the Eee Ry the daily work of 
thousands, who, like ‘‘W. T. S. B,” to judge from the 
forcible nature of his remarks, experience continually so 
much unnecessary brain fag, and wear and tear of body 
and mind. But, above all, the removing from us—the 
one-time leaders of the world in the great science of engi- 
neering—the accusation of obsoleteness, perhaps the most 
damaging accusation that can be brought against us. — 
One of your contemporaries has commenced an agita- 
tion for the appointment of a Minister of Commerce, and 
its patriotism has met with ready support from some of 
the most influential firms and business men in the 
kingdom. If the first act of such a minister were to 
establish in this country the decimal system of weights 
and measures, it would, indeed, be a grand beginning. 
Yours aay te M 





To THE Eprror or ENGINEERING. 4 
Sir,—It would have been much better for all concerne 
had your correspondent, “W. T. 8. B,” remained at 
school or college until he became — in calcula, 
tion—assuming that he has the faculty for it—instead a 
encumbering your valuable pages with his profane aD 
meaningless ravings. 2 h 
What possible benefit can your readers derive from t r 
perusal of such drivel? Certainly, if our schools — 
colleges are not turning out better samples of their wor 
than that, this country is in a woeful state. 


Yours faithfully, LW. 








most manufacturing engineers start life with a grasp of 





Warrington, June 17, 1901. 
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WOODESON’S DIRECT-ACTING FEED 
PUMPS AT THE GLASGOW EXHIBITION. 


Tue extensive exhibit of Messrs. Clarke, Chapman, 
and Co., Limited, Gateshead-on-Tyne, at the Glasgow 
Exhibition, includes an interesting show of slow-speed 
direct-acting single-cylinder feed pumps of the Woode- 
son’s patent type, specially designed for marine, 
mining, hydraulic, electric, and all general power 
installations. The illustrations on page 827 show a 
pair of slow-speed independent high-pressure main 
feed pumps fixed to a cast-iron feed tank and fitted 
with automatic controlling gear complete. Fig. 2 
is a sectional view of the pump and steam cylinders, 
and Fig. 3 a plan. The chief dimensions of the 
pumps illustrated are as follows: Steam cylinders, 
104 in. indiameter ; water cylinders, 8 in. in diameter ; 
length of stroke, 24 in. Hither one of the pumps of 
the pair when running at 12 double strokes per 
minute is capable of feeding marine boilers develop- 
ing 3200 to 3500 indicated horse-power per hour. 

The steam valve chest (Fig. 2) is fitted with a liner 
which is divided into two chambers by an suxiliary 
liner. In the lower or auxiliary chamber there is 
fitted a piston valve which is driven off the pump rod 
crosshead, as shown in Fig. 2. This valve controls 
the main piston valve fitted in the upper or main 
valve chest by admitting steam to either end of it 
through passages and ports cutin the back of the liner 
fitted in the steam chest. Both these piston valves 
are solid, and are perfectly balanced by means of 
annular grooves cut in the liner, which form continua- 
tions of the ports and completely encircle the valves. 
By the adoption of this balancing arrangement it is 
claimed that there is no appreciable wear and tear on 
the valve; experience with these pumps, after three 
years’ working with a constant steam pressure of 
280 lb. to 300 lb. per square inch, showed: that 
the wear on either of the steam valves is not discern- 
ible. It is claimed also that it isimpossible to replace 
either the main or auxiliary valves, or the gear for 
working them, in a wrong position after they have 
been taken to pieces for overhaul or examination. The 
pump will also start from any position, their being 
no dead points. Special attention has been paid to 
the design of the water ends; no flat surfaces exist 
in any part exposed to pressure; the suction and dis- 
charge valve seats are fitted with flat valves.arranged 
in groups, each valve working on its own spindle with 
a regulated lift, and the whole are very easy of access 
for examination by taking off the valve chest covers, 
The plunger is of the same type as that used by Messrs. 
Clarke, Chapman, and Co. for their duplex pumps— 
of gun-metal, fitted with two cut rings made of a 
special composition, and a solid gun-metal ring fitted 
between the two. Special tests were-made by~ Mr. 
Foggin, of Messrs. Reid and Foggin,. Newcastle-on- 
Tyne, on behalf of Messrs. Palmer’s Shipbuilding 
Company, Jarrow-on-Tyne, on two. pumps, 8 in. by 
6 in. by 18 in., for the company’s electric power 
station, and the results are tabulated : 


An Eight-Hour Test of a ‘‘ Woodeson” Patent Feed- 
Pump showed the following Results. 
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This type of pump is also designed to work as a 
tandem compound feed pump, and two of this descrip- 
tion are now being constructed for one of the electric 
lighting stations in London. 








THE RESTLER ENGINE AT THE GLASGOW 
EXHIBITION. 

Tue Restler engine, which is exhibited at the 
Glasgow Exhibition by the makers, Messrs. Clarke, 
Chapman, and Co., Limited, Gateshead-on-Tyne, is 
designed to obtain a constant thrust downward at the 
brasses, and the principle adopted is that of differential 
trunk pistons. Theareas acting downward—which are 
high and low pressure cylinders in this case—are equal 
when combined to that of the low, but the steam 
pressure inthe two first cylinders is always greater 
than that in the low-pressure cylinder by such an 
amount as will insure a constant downward thrust of 
the brasses. The two high-pressure cylinders and 
their corresponding valve-chest and ports are, as shown 
on the sections on page 826, cast in one piece, and 
Spigotted into the top of the low-pressure cylinders, 

hese are cast in one with their valve-chest and dis- 
tance-pieces, which bolt on the top of the crank-case. 

All the valves are solid cast iron, no spring-rings being 
fitted except at the top part of the valve, which does 





| poles—so that there is no occasion to change the 





not pass over any ports. The gudgeons are secured in 
bored holes in cast-steel crossheads, and the gudgeon 
brasses, which are of phosphor- bronze, are made solid, 
well opened at the top to admit a good supply of lubri- 
cant. The crossheads run in cylindrical bored cast- 
iron guides, which spigot to the covers of the cylinder 
castings. By this means all the working parts are 
preserved in correct alignment, and there is no danger 
of their being put together in anything but the correct 
way. 

The governor is of Messrs. Clarke, Chapman, and 
Co.’s special type, all mounted on a disc securely 
keyed on the crankshaft. The weights are ‘of cast 
steel, and the springs arranged to operate under com- 
pression. The moving eccentric sheave, which is 
operated by the governor weights, is made in’ halves 
and mounted upon a fixed eccentric forged solid with 
the crankshaft, and is turned upon this fixed eccentric 
by links from the weights. All bearing faces are so 
arranged as to go centrally with the loads they have 
to sustain, and these governors are, as a rule, made 
to govern within 24.per cent. of the total rise of 
speed from full load to no load. All the working 
joints are constructed with case-hardened steel pins, 
The crank case is provided with three doors—two on 
one side and one on the other—which enables all the 
working parts to be very readily reached. 

The method adopted of bolting the flywheel to the 
shaft, by means of a coupling forged solid with the 
latter, has been used by this firm for about nine years 
with much success. The flywheel mounted in this 
manner never gives trouble; always remaining 
true. The steam distribution of this engine is as 
follows: The valve is shown in our section in the 
act of admitting steam to the left-hand high-pressure 
and intermediate-pressure cylinders, and exhausting 
from the left-hand low-pressure cylinder. The right- 
hand low-pressure cylinder is receiving steam while 
the intermediate-pressure and high-pressure cylinders 
above it are exhausting. Live steam enters the valve- 
chest by passage A, and, as shown, is entering the 
high-pressure left-hand cylinder. B is an annular 
chamber having a passage down at back toC. Here 
steam is entering the left-hand intermediate-pressure 
cylinder, whilst that on right-hand is exhausting 
through the centre of the valve-chest into the low- 
pressure cylinder below it. The low-pressure cylinder 
on the left is exhausting into. the atmosphere or. con- 
denser through the exhaust passage D. When on the 
opposite stroke, the distribution is on the same lines. 
AR dimensions and duty of the engine are as 
ollow : 


Cylinders, high-pressure 7} in. diam. 
“a low oh 1 ft. 04 in. diam. 
Stroke if 6 iv. 
Steam pipe... ee a Bot 2} in. diam. 
Exhaust pipe — ‘is ah 5 a 
Piston-valve wea ig ass 7 ” 
Valve-spindle, through gland ... LF see 
os F valve ... 1 3B 
Piston.-rod ... sie me 1g +s 
Screwed end of piston-rod a Zé st 
Valve-spindle gudgeon-pia _... 14. in. by 2# in. diam. 
Crosshead gudgeon-pins... en | ee 
Crankpins ... ee bts a See | 5 
Crankshaft end bearings ae. eae ai me 
» _ centre ,, ee ee oe 
Crosshead ... ae i 8} in. diam. 
Flywheel .. 2 ft. 4 in. diam. by 
6 in. broad by 5 fo. 
deep 
Power .. 70 indicated horse- 
power 
Speed ois . 470 revs. per min. 


The output of the plant is 40 kilowatts at 110 volts 
when the engine is running 470 revolutions per 
minute with steam at 160 lb. pressure. 








OERLIKON ELECTRIC GENERATORS. 

Some weeks since (see page 766 ante) we published 
an illustrated description of some types of electric 
generators made by the Oerlikon Company. We 
complete that notice by the further types illustrated 
on pages 830 and 831. Figs. 1 to 8 show a group for 
converting triphase to continuous current ; the group 
consists of a triphase motor of 300 horse-power, at 
1950 volts, 110 amperes, 375 revolutions, and 50 
periods ; and of a continuous-current generator of 270 
horse-power, at 550 volts and 360 amperes. The 
curves shown in Fig. 8 indicate the results obtained 
with the motor. The armature winding is made with 
copper wire, so arranged as to have only 27 joints; 
the wires are bare, and are insulated from the core 
by a tube of micanite ; Fig. 3 illustrates the winding. 
The illustrations refer actually to a larger machine 
(500 horse-power) than that from which the curves 
were obtained, but the construction is identical. The 
smaller machine has an inductor 59.06 in. in diameter, 
the width being 8.66 in. To the motor is coupled a four- 
pole continuous-current compound- wound generator of 
270 horse-power. The arrangement allows a large 
number of plates to the collector—60 between two 


position cf the brushes when running between no-load 
and the maximum overload. On the other hand, the 
losses are relatively large, amounting to 3.1 per cent. 
The triphase motor and the continuous-current gene- 
rator form a group of converters, of which three have 
been running at Zurich since 1898. The starting 
current is 20 amperes, or about 10 per cent. more than 
the no-load current of the triphase motor. Figs. 9 
and-10, page 831, refer to an alternating monophase 
16 horse-power motor of 100 volts, 117 amperes at 995 
revolutions and 50 periods, It is provided with a short- 
circuiting device, and after starting it runs without 
brushes ; for a short time it can be overloaded to30horse- 
power. The winding of the inductor is in two phases 
—the first only is in circuit in normal running; the 
second phase after starting is connected in parallel with 
the principal phase. There is also an induction coil 
placed in series with the secondary phase. In start- 
ing, the principal phase coils are put in circuit by 
means of. a bipolar commutator, and then the coils 
of the secondary phase. As scon as the normal speed 
is reached, the latter is cut out. By this arrangement 
there is no shock at starting. Fig. 11 shows the 
characteristics of a 1 horse-power alternating mono- 
phase current motor of 100 volts, 1400 revolutions, 
and 50 periods. 





350-KILOWATT STEAM GENERATOR AT 
THE GLASGOW EXHIBITION. 

On our two-page plate, published with this week’s 
issue, we illustrate the 350-kilowatt generator plant 
exhibited at Glasgow by Messrs. Robey and Co., 
Limited, of Lincoln, in conjunction with Messre. 
Mavor and Coulson, Limited, of Glasgow. The 
engine is of the horizontal side-by-side compound 
type, having cylinders 204 in. and 35 in. in diameter 
by 42 in. stroke. The designed initial pressure of the 
steam is 150 lb. per square inch, and running at ninety 
revolutions per minute, the engine is capable of deve- 
loping economically 550 horse-power, and 650 horse- 
power as full maximum working load. The general 
arrangement of the engine is well shown by the engrav- 
ings on our two-page plate. As there shown, the fly- 
wheel. and dynamo are both placed between the cy- 
linders, and the combined weight of the armature and 
flywheel is such that, when running at normal speed, 
the cyclical variation in the angular velocity of the 
shaft does not exceed 4 per cent. 

Both cylinders are fitted with admission valves of 
the double-beat type, actuated by trip gears. The 
cut-off on the high-pressure cylinder is automatically 
variable between 0 and 75 per cent. of the stroke by 
the governor on Richardson’s patented system. The 
details of the arrangement will be easily understood on 
reference to de 4 and 5, which represent sections 
through the high-pressure cylinder. As shown in these 
views, the admission valves are situated at the top of the 
cylinder. They are opened by a — lever A, the outer 
end of which is depressed by a paw! B, at the end of an 
eccentric rod, as shown. This trip lever A is mounted 
in such a way that it can be moved horizontally 
towards or away from the valve spindle. The nearer 
it is to the spindle the less the overlap of the pawl on 
its outer end, and hence the quicker the trip. To 
permit of the requisite horizontal motion, the shaft C 
on which A turns rests in steel blocks sliding in hori- 
zontal guides formed on the standards D. Links 
connect the shaft C with crank arms on the shaft E, 
and the latter can be turned through a small arc by 
means of the governor. Any such rotation of this 
shaft, it will be seen, results in the trip levers being 
moved in or out from the valve spindle. 

The tripping pawls are carried on rods pivoted 
at the one end to links such as F, and at 
the other end secured to eccentrics on a sideshaft 
driven by gearing from the crankshaft. This side- 
shaft carries four eccentrics, two driving the 
wip gears for the admission, and the other two 
treble-ported gridiron slide valves through the 
exhaust steam escape from the cylinder. This side- 
shaft also serves to drive the governor by an inclined 
shaft and bevel gearing. The automatic regulator is 
fitted only to the high-pressure cylinder, but the cut- 
off in the case of the low-pressure cylinder is adjust- 
able by hand, As will be seen, great care has been 
taken to keep the clearances small, and the body of 
the cylinder is thoroughly jacketed. As a conte- 
uence, it is claimed that, working non-condensing, 
the engine will generate 1 indicated horse-power per 
17 1b. of steam. 

In addition to the main governor, an electric regu- 
lator is also supplied, which cuts off steam completely 
should a short circuit take place in the electric plant, 
and also affords means by which the engine can be 
pty by merely opening a switch. Such switches 
can be placed at any distancefrom theengine. Stated 
in brief, the arrangement consists of a weight so con- 
nected that it tendsto move the trip levers Ain towards 
the valve spindle, and hence clear of the trip pawls B. 
This tendency is resisted by the action of two 
solenoids arranged as a shunt to the main circuit. 








The current passing through these sucks up soft iron 
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OIL ENGINE AT THE CARDIFF SHOW. 
CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., LIMITED, ENGINEERS, 


(For Description, see Page 829). 
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cores, and raises the weight already referred to. Should | 


the current in the solenoids be broken, or should they 
be short-circuited by a fault in the principal mains, 
the weight drops and, as already explained, pushes 
the trip levers A clear of their pawls, thus shutting 
off steam from the engine. The electrical device in 
question is shown in positio: in Figs. 4 and 5, and in 
greater detail in Figs. 6 and 7. In the latter the 
solenoids are lettered G. The weight is shown at H, 
and is connected by a chain to the lever I, the outer 
end of which is connected by the link J and upper 
lever to the two soft iron cores working inside the 
solenoids. As the current passes the cores are sucked 
upwards ; and, as will be seen in following round the 
connections, lower the lever I in opposition to the 
weight H. 

This lever I is keyed to the shaft E, which, as men- 
tioned in our description of the ordinary governing 
arrangement, is connected to the fulcrum shaft C of 
the trip lever by links, and can thereby move it in 
or out from the valve spindle. An adjustment is 


provided by screws, so that the opposing forces of the 
weight H and the solenoids can be brought into balance 
for the normal conditions of working; and in that case 
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the whole of the regulation of the engine is attended 
to by the mechanical governor already referred to. 

The principal dimensions of the engine are as 
follows : 


Diameter of high-pressure cylinder 1 8} 
99 low-pressure cylinder 211 
Stroke of pistons at #5 eh 6 
Revolutions per minute 90 
Diameter of piston rods... Ka io) SO 
Diameter of crankshaft at centre... 1 5 
a bearing... a aE ae | 
Length of crank bearing ...  .. «=. 2 0 
Connecting-rod centres... ica meee. Be 
Crank discs to be fitted with steel crank 
pins, diameter... ... ste. “ORE 





ft. in. 
Length of ditto * se 0 9 
Diameter of flywheel . 16 0 
Width of ditto aang Kee 1 8 


The eight-pole continuous-current generator which 
has been made by Messrs. Mavor and Coulson, Limited, 
of Glasgow, is claimed to be the largest’ yet turn 
out north of the Tweed. As shown, it is mounted be- 
tween the main bearings of the engine. Its designed 
output is 630 amperes at 550 volts. The armature 18 
of the slotted drum type, the core being of anneal 
charcoal iron discs, keyed to a cast-iron spider, detach- 
able from the armature shaft. The coils are of high con- 
ductivity laminated copper bars, and have been wo 
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CunDALL AND Sons, Limrrep, Surriey (see Page 829). 











on formers, and insulated before being placed in their 
slots; though further insulation is also provided by 
lining the latter with micanite. The commutator is 
carried on a cast-iron sleeve bolted direct to the arma- 
ture core. The magnets of cast steel, the metal bein 

of specially high permeability. They are of chapne 
section, with pole shoes bolted to the pole. The 
magnet coils are wound in formers, and are detach- 
able from the pole arms. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 19. 

THE domestic output of tinplate increased from 
18,303 tons in 1892 to 160,362 tons in 1895 and 
302,655 tons in 1900. Imports declined from 268,472 
tons in 1892 to 219,345 tons in 1895 and 60,318 tons in 
1900. Exports of tinplates for ten months ending 
April 30, 1899, 183,955 1b. Same time, 1900, 275,990 Ib. ; 
1891, 1,306,100lb. The industry is crowded to its 
utmost capacity. The Pennsylvania Steel Company 
has just purchased the Cornwall ore beds 30 miles 
from its plant at Steelton, for 8,000,000 dols., including 
the Cornwall and Lebanon Railroad. A company, 
which will be located at Pittsburgh, is being organised 
to manufacture steel brake beams, the market for 
which will absorb about 1,000,000 tons per annum. 

A new plant is to be built for the building of 
pressed steel cars and regular box cars in Birming- 
ham, Alabama. Efforts are being made by the Amal- 
gamated Association of Iron and Steel Workers 
to secure the repeal of the rebate given on tinplate 
imported from Wales. The plate is converted into 
cans for carrying oil abroad. The new steel rail mill 
at Ensley, Alabama, that has been under construction 
over a year is about ready to start. The United 
States will complete its purchase this week of 250,000 
tons of Bessemer pig, and the Colorado Fuel and Iron 
Company has purchased 50,000 tons ; price 15 dols. at 
furnaces. The pressure for cast pipe is beyond mill 
capacity everywhere. The tinplate workers expect 
their demands for higher wages to be immediately com- 
plied with, as the mills are working to fullest capacity, 
and cannot catch up to demand. The promoters of 
a 1,000,000-dol. wire-making plant have just purchased 
80 acres of land near Pittsburgh. Plans are under 
way for the building of several large new plants. 
Messrs. Jones and Loughlins will expend 2,000,000 
dols. this year in enlarging their works. The plant 
now represents an investment of 20,000,000 dols. The 
new rod and wire mills near Pittsburgh will soon start, 
and will erect a large blast-furnace and open-hearth 
steel plant. The Pittsburgh Steel Company, just 
organised, has purchased 60 acres of land near by, 
and will turn out 500 tons of wire and nails per 
day, and later on make pipes and tubes as well 
as sheets. Another company has purchased 25 
acres of land near Braddock, a suburb, and will 
build a plant to manufacture rods, wire, and wire 
naile—500 tons per day. The present output of 
wire nails is close to 30,000 kegs a Say. of which two- 
thirds are made by the American Steel and Wire 
Company, and 10,000 kegs by independent companies. 
The Sharon Steel Company and the Union Steel 
Company are erecting large rod and wire-rod mills, 
and Poth will be running in 60 days. These plants have 
their own ore lands, coal and coke, blast-furnaces, and 
steel works ; their capacity will be 500 tons of wire rods 
per day. The very latest organisation is the Carnegie 
Tube Company, which will in a few months turn out 
from 250 to 300 tons of }-in. to 12-in. diameter pipe. 





Mancuester MouniciraAn TkoHNICAL SCHOOL; THE 
PROFESSOR OF PHYSICS AND ELECTRICAL ENGINEERING : 
Erratum. — Owing to a clerical error, the ‘stipend 
attached to the appointment of the Professor of Physics 
and Electrical Engineering at the Municipal Technical 
School, Manchester, now open, was given in our last 
issue as 3007. per annum; it should have been 500/. per 
annum, 





Tue Suez Canat.—The transit revenue of the Suez 
Canal Company in May, amounted to 364,800/., as com- 
pared with 316,4007. in May 1900. The number of ships 
which passed raga, + hey canal in May was 343, as com- 
pared with 310 in , 1900. The ag te transit 
revenue collected in the first five months of this year was 
1,688,694/., as compared with 1,468,098/. in the corre- 
sponding period of 1900. The number of vessels which 
passed through the canal was 1588 and 1419 respectively. 





Tue Exectric Lieut at Leeps.—The Leeds City 
Council did fairly well last year with its electric light 
venture. The receipts for the year amounted to 43,669/., 
and the expenditure (including interest on capital) to 
25,155/., leaving a net profit of 14,5147. From this sum, 
however, 7632/. had to be deducted in respect of sinking 
fund, so that the surplus of income over expenditure was 
really 6881/. The previous year’s surplus was 8502/. 
The difference of 16217. between the two sums has gone 
to the coalowners. If it had not been for the high price 
of coal during the pasb year, the council would have had 
a surplus of over 9000/. There are about 2000 consumers 
of electricity on the books of the council, 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, when some 6000 or 7000 tons were 
dealt in. No Scotch iron, however, changed hands, but 
it was marked up 34d. per ton and Cleveland 1d. In the 
afternoon some 3000 tons were sold, and prices were 
easier than at the forenoon meeting, Scotch reacting 2d. 
and the others 4d. per ton. The settlement prices were : 
Scotch, 53s. 3d. per ton; Cleveland, 44s. 44d.; Cumber- 
land hematite iron, 57s. 6d. per ton. On Friday fore- 
noon only two warrants, or 1000 tons, changed hands. 
Scotch was not touched, but the price was marked down 
3d. per ton. Oleveland also lost 4d. per ton. In the 
afternoon 3000 or 4000 tons chan hands, and the 
market was firm in tone, Scotch closing 2d. upon the 
day and Cleveland 1d. ae ton. The settlement prices 
were: 533. 3d., 44s. 44d., and 57s. 6d. per ton. The 
Glasgow pig-iron warrant market was idle and flat, and 
on Monday forenoon only 4000 tons were dealt in and at 
easier prices. Scotch warrants declined 1d. to 533. 34d. 
per ton cash buyers, on the continued influx of iron into 
store at Middlesbrough; Cumberland hematite iron, 
which was not dealt in, was quoted 1d. per ton better at 
57s. 6d. cash buyers. In the afternoon about 5000 tons— 
entirely confined to Cleveland—were done, the closing 
price, 44s. 14d. per ton cash buyers, showing a decline 
on the day of 3d. per ton. Scotch was quoted at 53s. 4d. 

r ton cash buyers, and the settlement prices were: 
Fes. 3d., 44s., and 57s. 6d. per ton. The pig-iron market 
was dull on Tuesday forenoon, when only about 5000 tons 
were dealt in, the dealing being almost entirely confined 
to Clevelandiron. That quality declined 2d. per ton, to 
433, 114d, cash buyers, while mberland hematite iron 
was about steady at 57s. 5d. cash buyers. Scotch warrants, 
which were not dealt in, were quoted 1d. per ton 
down at 5fs. 3d. cash buyers. Scotch warrants, which 
were undealt in, were quoted 1d. down at 53s. 3d. cash 
buyers, and the settlement prices were: 53s. 44d., 
44s, 1}d., and 57s. 6d. per ton. In the afternoon about 
5000 tons changed hands, and prices were practically 
unaltered from the forenoon close. The pig-iron market 
this forencon was not very busy, only some 5000 tons of 
iron being dealt in. The tone was flat, and Scotch fell 
14d. and Oleveland 24d. per ton. The market for 
Scotch was weak in the afternoon, and on a little selling 
the price closed 64d. per ton down on the day. Cleve- 
land and hematite iron were without farther change. The 
settlement prices were: 533., 43s. 74d., and 57s. 3d. 
The following are the quotations for No. 1 makers’ iron : 
Clyde, 66s. 6d.; Calder, 67s. 6d.; Summerlee, 703. ; 
pms mea a yy me 67s. & annem, Aig x thew pe 
foregoing shi at Glasgow ; Glengarnock (shipped at 
Ardrossan), bbs, 6d.; Shotts (shipped at Leith), 708. ; 
Carron (shipped at Grangemouth), 67s. perton. Glasgow 
pig iron continues to present an uninteresting appear- 
ance, and the brokers find difficulty in putting in time, 
owing to the almost complete stagnation of business. 
Daring the whole of t week the aggregate 
turnover would not exceed 40,000 tons, and what 
is that among the many members of the trade—that is 
to say, of the Scottish Pig-lron Trade Association. 
Scotch warrants were exceptionally idle, and the fluctua- 
tions were confined to 53s. 44d. per ton buyers, and of 
little more. Cleveland, which was active, was flat, and 
lost 5d. on the week at 443. 114d. cash buyers, owing to 
the increasing stocks and diminishing shipments. The 
furnaces in blast in Scotland remain at 75 as against 85 at 
this time last year. 


The Incorporated Association of Municipal Electrical 
Engineers.--This body held a big and most successful 
meeting in Glasgow last week—Mr. Chanun, engineer to 
the Glasgow electricity committee, president, in the 
chair. There were six i on the programme, and two 
were read and discu in Glasgow on Wednesday, 
two on Thursday in Edinburgh, and other two on Friday 
in Glasgow. Much private hospitality was shown to 
the members, and there were several works in Glasgow 
and Edinburgh that were open to them, including 
the Electric Power Works; Messrs. Weir’s Engine 
Works at Cathcart; and Messrs. Mavor and Coul- 
son’s Dynamo and Electrical Works at Bridgeton ; 
Glasgow. In both cities they were entertained at 
luncheon by the municipal authorities ; and on Saturday 
they were permitted to inspect the water-tube boiler 
works of Messrs. Babcock and W ileox at Renfrew, which 
they walked through under the leadership of Mr. Rosen- 
thal, Mr. Taylor, and other members of the etaff. 
Subsequently the party went with their special train as 
guests of the firm to Garnock, where they were taken 
on board the Caledonian Steam Packet Company’s 
steamer, the Duchess of Hamilton, in which they had a 
very pleasant day on the Firth of Clyde, up Loch Long, 
up Loch Ridden, and round the Island of Bute, while 
dinner and tea were served on board during the day. 


Glasgow's Water Supply.—During their annual inspec- 
tion of the Lock Katrine water supply, the Corporation 
of Glasgow last Thursday opened a new supply tunnel, 
which practically doubles the flow of water to the cit: 
and itssuburbs. Theoriginal undertaking was constoncted: 
and opened by her late Majesty Queen Victoria, in the 
year 1859. Abthat time there were spent on the first 
aqueduct and mains and extensions within the city and 
suburbs funds amounting to 1,515,570/. Another Act of 
Parliament was obtained in 1885 for increasing the supply, 
authorising the lock to be raised another 5 ft., making 
12 ft., and to take a further supply of 60,000,000 gallons 
of water per day, making a further or duplicate line of 
piping to the reservoir at Mugdock, having a capacity of 
500,000,000 gallons. The two reservoirs at Mugdock and 
Craigmaddie have a water surface of 62 acres+88 acres, 





Combined, these reservoirs contain 24 days’ supply, and 
there are four lines of 36-in. pipes for Mugdock, and two 
lines of 36-in. for Craigmaddie. In all, the new works 
have cost an addition of 1,213,280/., that is, for the reser- 
voir, the aqueduct, the outlet works, and draining the 
lock, and ‘the engineering, lands, &c. New mains for 
Craigmaddie have cost 116,126/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John- Brown & Co., Limited.—Mr. J. D, Ellis 
(chairman of the directors), presided over the ordinar 
general meeting of the above Company, held at Sheffield, 
on Tuesday afternoon. The adoption of the report was 
moved by the chairman. It stated that the sum at the 
disposal of the directors was 470,598/., and out of this they 
recommended a dividend of 20 per cent. He apologised 
for the absence of Mr. C. B. Maclaren, M.P., who was 
engaged in the House with amendments to the proposed 
tax on coal, and of Oaptain Tresidder, who had been 
witnessing the trial by the Government of one of their 
armour plates, and a telegram had been received from him 
to the effect that the ‘‘plate was of the most excellent 
quality, fully equal to anything the Government had pre- 
viously had of the description.” Their armour-plate shops 
were nowcompleted, and full of work. The result was that 
the Government had now no ground for complaint that 
they could not get armour plates as fast as they wanted 
them. He assured the meeting that the profits shown in 
the balance sheet represented every department of their 
business, and admitted that they had had a very good year 
at their collieries. Referring to the coal tax, he said this 
would be a very serious thing indeed with coal owners in 
bad times ; and if it prevented any orders from coming to 
England, to that extent both the miners and thecoal owners 
must be damaged... The operations at their Clyde Bank 
works had been satisfactory as far as they had gone, 
although they had not been as busy as they would like to 
have been. For some reason or other —perhaps the high 
price of labour and material—shipbuilding had been very 
slack. They had been expecting an order for a Govern- 
ment battleship or cruiser; but it had not yet been placed. 
Colonel Davies seconded the adoption of the report, and 
the motion was carried. The dividend of 20 per cent. was 
agreed to, and Messrs. J. D. Ellis and C. B. B. McLaren 
were re-elected directors. 


Iron and Steel.--At the annual meeting of the share- 
holders in John Brown and Co., on Tuesday, it wasnotic3d 
that neither the chairman nor either of the other directors 
made any remarks as to the prospects of trade. At the 
present time all the departments, both here and at 
other large works, having Government orders-on hand, 
are fully employed ; and there is every reason to hope that 
the Government will go on extending their naval pro- 
gramme, and in other ways providing work for them. 
Some of the leading home railway companies are making 
— for wheels, tyres, axles, and other similar mate- 
rials, and the probability is that after the turn of the half- 
year contracts will follow. Amongst the steel manufac- 
turers there are very serious complaints of the lack of 
business in high-class steels, such as are required for the 
production of tools to run at high speeds. This is partly 
accounted for by the quietness in the engineerin 
branches, and to the fact that the demand for Sout 
Africa is still quiet. Manufacturers of machine knives, 
reaper sections, beater bars, and other parts of agricul- 
tural and food-preparing machinery have been doing a 

d —— trade, and they are still experiencing a fair 
emand. 


South Yorkshire Coal Trade.—The condition of the 
coal trade has not materially changed during the week. 
The railway companies and the coalowners have not 
arrived at terms for the contracts for the next three or 
six months. The companies decline to give the 103. per 
ton quoted by the owners; but as South Yorkshire hards 
are now making fully this for export business, the pro- 
prietors are standing firm. Several la firms whose 
contracts expire at the month end are also declining to 
renew at the advanced figure. Business with the Hum- 
ber ports is steadily increasing. Trade in house fuel 
remains very weak. The distant markets are only 
taking a very moderate tonnage, and merchants are 
waiting for lower prices before contracting for future 
supplies. Prices are somewhat irregular. Best Silkstone 
coal is quoted at 13s. to 13s. 6d. per ton, and Barnsley 
softs at 11s. to 12s. per ton. The demand for slack and 
smudge hasimproved a little, and as the output is limited, 
prices are generally slightly firmer. Screened slack is 
quoted at 5s. to 5s. 6d. per ton, and pit slack from 3s. to 
8s. 3d. in owners’ wagons at the collieries, 





CrntraL TEcHNICAL CoLLEGE (OLD StupEnTs’ Assoct- 
ATION).—The fourth annual dinner of the Association of 
Old Students of the Central Technical College will be 
held at the Restaurant Frascati, Oxford-street, on Wed- 
— July 3rd, at 7.30 p.m. Professor O.° Henrici, 
F.R.S., President of the Association, will take the chair. 
Tickets (price, can be obtained on application to the 
hon. secretary, Mr. Maurice Solomon, 12, Edith-road, 
W. Kensington, W. 


CaNADIAN Expioration.—Mr. A. P. Low, formerly of 
the staff of the Canadian Geological Survey, has left 
to explore the Labrador Peninsula with respect to iron 
deposits and sources of other raw material, in the interest 
of the Philadelphia Development Company. Explorers 
are also at sent to the north of Lake Superior and 
Lake Huron by the Clergue Syndicate. They are search- 
ing for iron and every raw material which can be utilised. 
There are to be about 150 men employed in the work all 
the summer, - 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s market was 
probably the dullest that has been known this year so 
far as Cleveland pig iron is concerned. The demand was 
very poor, and the continued increase in stocks and the 
smal] shipments assisted materially in depressing the 
trade. Sellers were quite prepared to dispose of 
No. 3 g.m.b. Cleveland pig iron at 44s. 6d. for prompt 
f.o.b. delivery, and that was regarded as the general 
market quotation, though buyers considered it too high 
a rate, and probably parcels might have been bought at 
rather less. No. 4 foundry pig was 43s.; grey forge, 
42s. 6d. ; mottled, 42s. 3d.; and white, 42s. East Coast 
hematite pig was in fairly good request at about 55s. 6d. 
for early delivery of mixed numbers. Spanish ore was 
rather quiet, but steady. Rubio was 15s. 6d. ex-ship Tees. 
To-day these prices could not be eaid to be quotably altered, 
but those for Cleveland iron were undeniably weaker. 


Manufactured Iron and Steel.—It is very pleasant to be 
able to give a fairly satisfactory account of these two 
branches of the — industry. Not only are firms well 
employed, but the demand for some descriptions is con- 
siderably better, and quotations are moving upwards. 
Shipbuilding material is decidedly stronger, and plates and 
angles may be advanced in price in theearly future. Rail- 
makers have a lot of work on hand, and owing to the 
improved demand they have raised their rates by 5s. per 
ton. Thus heavy sections of steel rails are now 5/. 10s. net 
cash at works, Common iron bars are 6/. 10s.; best bars, 
7/. ; iron ship-plates, 67. 12s. 6d.; steel ship-plates, 6/. ; 
iron ship-angless, 5/. 17s. 6d.; and steel ship-angles, 5/. 15:. 
—all less the customary 24 per cent. discounb for cash. 


Big Shipping Order for Teesside.—Messrs. Craig, 
Taylor, and Co., shipbuilders, of Thornaby, have secured 
an important order involving the building of no less than 
six vessels, one for Bilbao, two for Messrs. Harland and 
Bartlett, of London. and three for the Royal Mail Steam- 
ship Company, of London. - These orders will keep the 
firm fully employed for-about twelve months. The 
pres steamer will be about 3000 tons burthen, those 
of Messrs. Harland and Bartlett 5500 tons, whilst two of 
the boats for the Mail Steamship Company will be 5000 
tons each and the other 2500 tons. : 

Coal and Coke.—The coal and coke trade is, on the 
whole, steady. Durham gas coal is about 8s. 6d. f.o.b. 
There is no new feature in. manufacturing coal. House- 
hold coal very quiet. Coke in good request both for home 
consumption and for shipment. The f.o.b. price is about 
17s. 6d.; and medium blast-furnace qualities delivered 
here realise up to 15s. 6d. 





TRIALS OF THE ‘‘ MINERVA” AND “ Hyacinta.”—The 
aye cay trials of the cruisers Hyacinth, Captain R. 
. Me 


_McAlpine, and Minerva, Captain C. H. Cochran, 
which have lasted for several weeks, and which were 
ordered for the information of the Boiler Committee, con- 
cluded on the 25th inst., but next week the vessels will 
leave on a coal-endurance trial to Gibraltar, and on aspeed 
contest home, with the members of the committee on 
board. The Minerva has eight cylindrical boilers with 
19,200 square feet of heating surface, and the Hyacinth 
has eighteen Belleville boilers with 17,000 square feet of 
boiler-heating surface and 7000 square feet of economiser 
heating-surface, making a total of 24,000 square feet, 
against 19,200 square feet in the Minerva. ‘The steam 
pressure in the boilers of the Minerva is 150 1b. to the 
square inch, against 300 lb. in the Hyacinth, and the 
steam pressure at the engines is 150 lb. and 250 Ib. 
respectively. The weight of boilers, with water, in the 
Minerva is 340 tons, and the weight, under the same 
conditions, in the Hyacinth is 280 tons. The maxi- 
mum indicated horse - power for an eight hours’ run 
in the Hyacinth is 10,000 and in the Minerva 8000. 
Both ships are sheathed and are of the same dis- 
placement. The Minerva carried out her trials first, 
and on a twenty-four hours’ run at 2000 indicated horse- 
power she burned 2.2 Ib. of coal per unit of power 
per hour for all purposes ; while on a corresponding trial 
the Hyacinth consumed 2 1b. The evaporation of water 
= pound of coal in the Hyacinth was 9.7 lb., and in the 

inerva 8.7 1b. The speed of each ship was 12 knots. 
At the twenty-four hours’ trial at 5000 indicated horse- 
power the coal consumption in the Minerva was 1.74 lb. 
per unit of power per hour, and in the Hyacinth 1.84 lb.; 
and while the evaporation of water per pound of coal 
in the Minerva was 8.9 lb., in the Hyacinth it was 
9.5 lb. Here, again, both ships gave the same speed 
—16 knots. On her eight hours’ trial at full power, 
or 8000 indicated -horse-power, the Minerva’s coal con- 
sumption was 2.4 lb. a indicated horse-power per 
hour; while on an eight hours’ trial at 10,000 indi- 
cated horse-power the coal consumption of the Hyacinth 
was 2.1 lb., the speeds being respectively 18 and 20 
knots. The water evaporated per pound of coal in 
the Minerva was 8.1 lb., and in the Hyacinth 8.8 1b. 
Here, according to the original programme, the trial 
ended, but the Hyacinth had not done a run at 8000 indi- 
cated horse-power, and yesterday’s trial at that power was 
n to complete the series. The coal consumption 
was 1.8 lb. per unit of power per hour, and the water 
evaporated per pound of was 10 !b. The speed 
recorded by the patent log was 184 knots. At each 
run boilers, machinery, and engine-room staffs worked 
smoothly, and gave no trouble of any kind. So far as the 
trials have gone, they have shown a superior economy 1n 
the Belleville boilers of the Hyacinth, and each pound of 
coal burned in the Hyacinth evaporated more water than 
the same quantity burned in the Minerva, The Hyacinth 
showed an advantage in speed, - 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The best steam coal has been held with firm- 
ness at 20s. to 21s. End ton, small steam coal for shipment 
and bunkers have also been in good demand ab firm aay 
Secondary qualities of coal have made 18s. to 19s. 6d. 

r ton. The demand for house coal has been dull; 

Yo. 3 Rhondda large has made 16s. 6d. to 16s. 9d. per 
ton. Patent fuel has made 17s. to 17s. 6d. per ton. Coke 
has exhibited a somewhat firmer tone; foundry qualities 
have made 19s, to 20s. per ton, and furnace ditto 17s. to 
18s. per ton. 8s iron ore, Rubio has been 
quoted at 14s. 6d. per ton, while Tafna has brought 15s. 
to 15s. 6d. per ton. 


The Monmouthshire Valleys.—A report of Messrs. 
Beesley, Son, and Nichols, of Westminster, who had 
been instructed to report on an efficient scheme of sewerage 
in the Western Valleys of Monmouthshire, was issued on 
Saturday to members of the local authorities interested. 
The engineers state that the present population of the 
districts comprised in the proposed scheme is about 
86,000; but they have thought it well for the population 
to be considered as 135,000, having regard to the increases 
which are taking place. The scheme suggested is a large 
sewer from the gd end of the valleys, having an outfall 
in the channel in the neighbourhood of St. Mellon’s. 
total cost is estimated at 170, 4941. 


Water Supply of Westbury.—A new water works under- 
taking for Westbury is proving a more costly affair than 
was at first anticipated. When the scheme was started, 
80007. was the sum fixed as the cost; but unforeseen 
difficulties with contractors and fluctuations in market 
prices made it necessary to apply for a further loan of 
5000/., which was sanctioned by the Local Government 
Board. The total outlay up to the present time has 
been 13,483/., and the engineer has been deputed to make 
a special journey to London with a view to obtaining the 
—— of the Local Government Board to another loan 
of 10002. 


Welsh Coal-Mining.—The Cardiff Navigation Colliery 
Company has decided to sink its main shaft another 250 
ae and when this is completed, it intends to drive a 

ard heading about 600 yards, in order to exploit the 
lower measures. This sinking will occupy two or three 
years. 


Bristol Wagon and Carriage Company, Linvited.—The 
thirty-sixth general meeting of this company took place on 
Thursday at Bristol, Mr..J.C. Chetwood-Aitken presiding. 
The directors’ report for the year ending March 31 
stated that after adding 10,0007. to the reserve fund, 
making that account 45,0002. ; 3000/. to the depreciation 
fund, — that account 24,0007. ; and 20002. to the 
contingency fund, making that account 5000/.; the net 
profit, including the balance brought forward, amounted 
to 19,4017. Deducting therefrom an interim dividend of 
4 per cent. paid in December last, there remained a dis- 
posable balance of 15,0017. The directors recommended 
a dividend of 4 per cent. and a bonus of 2 per cent. on the 
called-up preference and ordinary capital, and that the 
balance of 8401/. should be carried forward. 


Rhymney Iron Company, Limited.—The report of the 
directors for the year ending March 31, 1901, states that 
the balance of undivided profit at March 31, 1900, was 
100,559. The dividend paid July 16, 1900, absor 
50,0007.; new pits reserve account, 30,000/.; depreciation, 
10,000/.; and debenture redemptions, 8000/7. ; leaving 2559/. 
The profit on the past year’s working was 159,264/., 
making a total of 161,8217. Interest on debentures ré- 
quired 17,250/., and the interim dividend paid January 15, 
1901, 25,0007., leaving a balance of undivided profit of 
119,5742. The directors consider it only wise in dealing 
with these figures to continue the policy recommended by 
them last year, and adopted by the propesetors. _ They 
therefore propose out of the above balance of undivided 
profit of 119,574/., to put a further amount of 40,000/.to the 
reserve for sinking new pits, so as to bring up that re- 
serve to 70,000/.; to write off 15,0007. for general depre- 
ciation, and to charge 8000/. to the debenture redemption 
fund. This leaves 56,574/., out of which age 4 recom- 
mend that a final dividend of 24 per cent. should be 
paid, making a total of 5 per cent. for the year, as well 
as a bonus of 23. 6d. per share, equal to a further 23 
per cent., making altogether 50,000/., free of income-tax, 
asusual, The directors finally propose to carry forward 
65731. to the current year’s accounts. No charge has 
been made against the capital account during the past 
twelve months. The quantity of coal raised during the 
year was 623,185 tons, as against 647,330 tons during the 
nad ending March, 1900; the reduction of 24,145 tons 

ing more than accounted for by a strike which took 

lace in August, 1900, at the company’s steam-coal pits. 

he company’s coke ovens (eighty in number) were kept 
fully employed during the past year. The pits have been 
Maintained in an efficient manner, and the directors state 
that they are doing all they can to reduce the cost of 
working coal, 





Tue CoNVERSAZIONE AT THE INSTITUTION OF CIVIL 
ENGINEERS—ADDENDUM.—Through an oversight in our 
notice of the models on view at the recent conversazione 
of the Institution of Civil Engineers, we omitted to 
Mention the model of the great conveyor bridge which 
is about to be constructed across the Mersey at Widnes. 
This bridge will be of 1000 ft. clear span, and the travel- 
carriage will weigh some 56 tons. The clear headway 
above the river is 82 ft. The engineers to the structure 
are Messrs. J. J. Webster and J. T. Wood M.M.I.C.E., 
and the contracts are on the point of being let. We ho 
to illustrate this bridge in some future issue. Iv will 
the first of its kind to beerected in this country, and alto- 


The |; 


bed | India. 


MISCELLANEA. 


THE secretary, Mr. Walter T. Dunn, desires us to 
announce that the address of the Institution of Junior 
Engineers, on and after July 1st., will be 39, Victoria- 
street, Westminster, rooms having been taken there on 
the first floor for offices, reading-room, library, &c. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway Orders: 1. Mansfield and Dis- 
trict Light Railways Order, 1901, authorising the con- 
struction of light railways in the county of Nottingham, 
in the borough of Mansfield, and the urban districts of 
Mansfield,\Woodhouse, Sutton-in-Ashfield, and Hucknall- 
under - Huthwaite. 2. Mid-Suffolk Light Railwa 
| pring oe re. Order, 1901, amending the Mid-Suffo! 

ight Railway Order, 1900. 3. Isle of Thanet Light 
Railways (Amendment) Order, 1901, amending the Isle of 
Thanet Light Railways Order, 1898. 4. East and West 
Yorkshire Union Light Railways Order, 1901, authorising 
the construction of light railways in the West Riding of 
the county of York, from Rothwell to Hanslet, and the 
working of the East and West Yorkshire Union Railways 
as light railways. 


Important deposits of copper ore have been discovered 
in the Siberian Khergise steppes, or rather their existence 
is beginning to attracth more attention. A large number 
of claims have recently been lodged, on the Perfiljew 
estate and the Rieber estate, in the Seemipalatinsk and the 
Okmolinsk district, no less than 408 for copper ore, 97 for 
coal, and 88 for other minerals being made; in the Karkara- 
linsk district 116 claims for copper ore have been lodged. 
These deposits will, it is confidently expected, be able to 
supply a great deal of the Russian demand for copper, 
the imports of which into Russia during the year 1899 
amounted to 730,000 poods, the home production the same 
year amounting to 447,082 poods. The copper ore of the 
above-mentioned localities is also expected to yield gold 
and silver, which should make the working of them all 
the more remunerative. 


An interesting question as to the rights of the riparian 
owners has recently been decided by the Supreme Court 
of Rhode Island. In 1736 a certain stream was dammed, 
the riparian owners on opposite sides of the river acting 
in conjunction, with the object of providing water power. 
As time has gone on the successors to the property on one 
side of the stream have developed important works, 
whilst those to the property — have simply 
farmed their land. ecently, however, they have 
made a claim to control one-half of the water pass- 
ing down the stream, and to make an opening 
in the dam sufficient to pass half the total flow, 
the intention being, of course, to compel the mill- 
owners to buy out their water rights. The courts, how- 
ever, have decided that they can only claim one-half 
of the water provided they find a use for it, and have no 

wer to merely run it to waste, with the object of inter- 
ering with the operations of the other parties. The de- 
cision seems a commonsense one; but we do not know 
how it would stand in English law. 


An engineering project of some interest is about to be 
undertaken by the South Indian Railway. As will be re- 
membered, a chain of islands and reefs, known as Adam’s 
Bridge, extend across Palk’s Strait between Ceylon and 
One of these islands, known as Rameswaram 
Island, is divided from the mainland by a channel 1} 
miles wide, known as the Pamban Pass. It is now 
proposed to carry a line across this channel so as 
to connect the island to the railway system of India. 
This would give pilgrims a ready accees to a famous 
shrine on the island, whilst at the same time a 
capital site for a harbour will be secured. The pre- 
liminary plans provide for the construction of a solid 
causeway across the channel, with the exception of 
an opening of 130 ft. to be spanned by a swing- 
bridge, and a smaller opening 30 ft. wide, over whic 
a fixed bridge will be placed. The details of the 
scheme have given rise to some criticisms, most of 
which appear to be based on a total misconception of the 
special eraalhe of the case. Thus it is stated that as the 
current through the pass at each tide even now attains a 
velocity of 34 knots or so, that the closing of nine-tenths 
of the waterway, as proposed, will give rise to an immense 
increase in this velocity; but this view leaves out of 
account the fact that the area available for the tidal flow 
is not confined to that through the Pamban Channel, 
but also passes through the channels between the other 
islands constituting Adam’s Bridge. Hence the actual 
restriction of the total waterway is nothing like nine- 
tenths. 


In an article published recently in the Iron Age, Mr. 
William Fawcett discusses the chilled wheel as now used 
on American railways. He complains that the railroad 
authorities have issued too stringent specifications, and are 
not content that the manufacture shall attain a particular 
result, but insist that this shall be obtained in a particular 
way. He strongly objects to a clause of the specifica- 
tion which demands that the chill shall not be ter 
than § in. deep nor less than § in., and that the re- 
mainder of the wheel must show on fracture clean soft 
grey iron, breaking with a ragged fracture. He main- 
tains that a better wheel would be produced if the wheel 
centre were allowed to be of mottled iron, since the wheel 
being cast as a whole from a single ladle, the constituents 
producing the grey iron are also present in the chill and 
diminish its wearing properties. In addition to satisfying 
the clause in question, the wheels must withstand severe 

hysical tests. They must bear without injury three 
flows from a 12-lb. sledge, and one wheel out of 
every fifty has to stand twelve blows from a tup 
weighing 140 Ib., and falling from a height of 12 ft. 





gether a structure of peculiar interest, 


During this test the wheel is supported at three points of 


it3 rim and isstruck on the hub. If the test wheel fails 
to stand this test the whole batch is rejected. A second 
wheel in every fifty is selected for a thermal test. To 
this end it is laid face up on a sand bed, and a channel 
1} in. wide by 4 in. deep is moulded round the tread. The 
tread itself forms one side of this channel, which when 
ready is filled with hot molten cast iron. The wheel is 
examined two minutes after pouring, and if it shows any 
a through the tread the whole batch of fifty is re- 
jected. . 


Ina paper read before the New York section of the 
Society of Chemical Industry, Mr. F. A. J. Fitzgerald 
described the Acheson process of producing graphite 
which is now being worked industrially at Niagara. Mr. 
Acheson found that his furnaces for preparing car- 
borundum almost always yielded a certain quantity of 
graphite, and an examination showed that this graphite 
resulted from a decomposition of the carbide of silicon. Ex- 
periment showed that the action of the silicon was mainly 
catalytic, the quantity of graphite obtained bearing no 
constant ratio to the quantity of silicon present; and it way 
also found that certain metallic oxides could replace silica. 
Mr. Acheson first used the artificial graphite only for the 
electrodes of his electric furnaces. Electrodes of amor- 
phous carbon were found to rapidly disintegrate. To avoid 
this, in making up the electrodes a certain proportion of 
metallic oxides isnowadded. Thecarbons are then packed 
in specially constructed furnaces, and the temperature 
raised sufficiently to bring about ———— The 
furnace used is a long narrow trough of brickwork, with 
a suitable refractory lining. At either end of the trough is 
a terminal composed of twenty-five carbon-rods, each 4 in. 
square, and 34 in. long. The terminals are connected 
to the bus-bars conveying the current by heavy copper 
cables. The furnace is filled with anthracite coal, with the 
exception of a core of carbon rods down the centre of the 
trough. These are needed, as when cold anthracite coal 
is a very bad conductor. In this furnace the anthracite 
is converted into MP ce: the commercial article con- 
taining 90 per cent. of C, much of the ash originally in 
the coal being. volatilised by the intense heat of the 
furnace; and by prolonging the treatment almost pure 
graphitic carbon can be obtained when desired. Graphite 
is found to be a better conductor than ordinary amor- 
phous carbon, and in the electric furnace a current 
density .of 100 amperes per square inch may be used 
without undue heating of the graphitised electrode. 





Society or Arts.—The Annual General Meeting of the 
Society of Arts was held on Wednesday, the 26th inst., at 
the Society’s House in the Adelphi. Fifty-seven members 
were elected, this making the total elected during the 
present session of the Society 376. The Report of the 
Council was read by the Secretary. It summarised the 
proceedings of the Society during the last twelve months, 
giving an account of the various papers which had been 
read, and the work of the Society’s different Committees, 
Amongst other matters refe: to was the resignation 
of the Presidentship of the Society by the King, who, 
as Prince of Wales, held the office from 1863. His 
Majesty, however, while ceasing to be President, has 
become Patron of the Society. On the occasion of his resig- 
nation the Council presented to his Majesty the Society’s 
Albert Medal, which during the past a ears has 
been awarded to a number of men distin for their 
scientific eminence, or for their services to industry and the 
arts. During the year a Committee of the Society has 
produced an important report on Leather for Bookbinding, 
which will be published in a few days. This Committee 
has determined the causes which produce decay in modern 
leather bookbindings, and recommends a method of manu- 
facture which ought to be free from the usual defects. 
Over 15,000 candidates entered for the Society’s annual 
examinations, the results of which are now in course of 
issue. At theconclusion of the reading of the report the 
result of the ballot for the election of the new Council was 
announced, the President for the coming year being Sir 
Frederick Bramwell, Bart., F.R.S. 

PERSONAL.—In view of the statements that have ap- 
peared in the daily press, and in answer to numerous 
inquiries in regard to these statements, the British 
Thomson-Houston Company inform us that the facts as 
reported are substantially correct. As is well-known, 
the British Thomson-Houston pea te the patent 
rights for Great Britain of the General Electric Company 
of New York, the Thomson-Houston, and other com- 
anies; and, whilst the General Electric Company of 
new York have always been interested to a certain 
extent in the British Thomson-Houston Company. box 
have now increased that interest, and purchased Britis 
Thomson-Houston stock, formerly held on the Continent. 
This does not affect the holdings in this country ; and, 
in fact, the pure meets with the approval of the 
British shareholders. The works now being built at 
Rugby will be pushed to a so that the manu- 
facture of apparatus for the English market and export 
will be commenced as soon as possible. The board of the 
British Thomson-Houston Company will be joined by Mr. 
C. A. Coffin, President; General Eugene Griffin, first 
Vice-President of the General Electric Company of New 
York, thus giving the General Electric Company of New 
York three directors out of a total of thirteen; Mr. W. J. 
Clark, the manager of the foreign department of the 
General Electric Company, already being » member.— 
The proprietors of our contemporary The Architect and 
Contract ter have formed their business into a 
limited liability company. The share capital is 30,0007. 
There will be no issue of shares to the public, the whole 
of the capital having been fully paid-up previous te regis- 


tration. The firm will be carried on under the name of 





the present proprietors, Gilberb Wood and Co., Limited, 
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OIL ENGINES AT THE CARDIFF SHOW. 


(For Description, see Page 829.) 
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NOTICES OF MEETINGS. 

Tue Rontezn Socrety.—Thursday, July 4, at 20, Hanover- 
square. Annual general meeting. The chair will be taken at 
8.30 p.m. Mr. G. Bowron will show an oscillometer for measuring 
the current and oscillations in the secondary circuit of an induc- 
tion coil or similar apparatus. Annual report and balance-sheet. 
Election of officers for the ensuing year. 

THE INSTITUTION OF JUNIOR EN@INEERS.—Saturday, July 6, 
visit the Staines Reservoirs Works, under the guidance of the 
joint engineers, Messrs. Walter Hunter and R. E. Middleton, 
MM. Inst. C.E. Train leaves Waterloo (South-Western Railway) 
at 1.25 p.m. us 

GEOLOGISTS’ ASSOCIATION. —Friday, July 5, at University College, 
Gower-street, W.C., at 8 p.m., when the following paper will 
read: ‘The Volcanic Region of Auvergne,” by the Rev. Canon 
T. G. Bonney, D.Sc., LL.D., F.R.S., late Professor of Geology at 
University College, London. 
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THE MOTOR-CAR TYRE INDUSTRY. 


In connection with the recent long-distance 
motor race from Paris to Bordeaux, an- incident 
occurred which has excited a certain amount of 
comment among reporters for the British press. 
We refer to the disqualification of Mr. Edge for the 
Gordon-Bennett Cup, because his machine was 
fitted with French pneumatic tyres. | Without 
entering at all into the question of the fairness, or 
otherwise, of the judicial decision, it yet seems of 
interest to say a word or two on the subject of the 
motor tyre industry, now that attention has been 
so prominently drawn to what cannot but be con- 
sidered somewhat of a stigma upon the business fore- 
sight—or shall we say the manufacturing efficiency ? 
—of the rubber firms of Great Britain. That the 
prevailing opinion exists among motor-car en- 
thusiasts that the nlc pease tyres are much 
superior to those of British origin is a fact, and one 
which cannot be gainsaid. No endeavour will be 
made here to dispute the accuracy of this current 
sentiment, or to take up a brief for home manufac- 
turers, because we feel that the decision of the jury 
would assuredly be against us. Our remarks, there- 
fore, will savour of the explicative and apologetic, 
and will not be tainted with the bias of the advo- 
cate, though we sincerely trust that our failure to 
laud what has been done in Great Britain will not 
lay us open to the charge of unpatriotism. 

So much by way of introduction, to begin now 


7| with a reference to the reasons which seem to 


have acted most prominently in causing the British 
inaction, mention may be made of the well- 


0|known fact that the motor car, especially as a 


hobby for wealthy individuals, has been much 
more prominent in France the last few years 
than it has been with us. This fact goes a long 
way. to explain the energy with which - the 
French rubber manufacturers have thrown them- 
selves into the business of producing a really 
durable and satisfactory tyre. Finality cannot be 
said to have been reached, nor is it to be expected 
that it ever will be reached to the extent of satisfy- 
ing the aspiration of motor-car owners for an 
indestructible tyre; this would be to expect too 
much of such a perishable substance as vulcanised 
rubber. However, it would seem that what can 
be fairly expected to be done has been done, and 
the name of Michelin et Cie., of Clermont-Ferrand 
stands to-day in honoured repute in this connec- 
tion. 

It is beside our present intention to enter into 
trade technicalities, or to give away informa- 
tion which we have become possessed of through 





more or less confidential sources ; but in eulogising 
this tyre in general terms, we should be carrying 
the limits of reticence too far were we to abstain 
from mentioning that the chief elements which 
have contributed to success are a determination to 
employ only the best possible materials and to see 
that every part of the process of manufacture is 
carried out with scrupulous attention to detail. 
The degree to which we are assured detail has 
been studied would, we feel sure, come somewhat 
as a surprise to many of our home manufacturers 
whose attention is so apt to be scattered over a 
wide field of operations, that they have neither 
the time nor, shall we say, the inclination to bring 
to bear on any specific subject that concentration 
of mind which is so essential to the working out of 
complex problems. This trait, which is one of 
some national significance, seems to us to be ex- 
planatory to a greater or less extent of cases in 
various industries where foreigners, and Germans 
especially, have out-distanced us in effecting im- 
provements, but it would be too much in the 
nature of a sermon, besides being somewhat wide 
of the mark, were we to pursue .this point further 
on the present occasion. To revert, then, to what 
we are more strictly concerned with—a further 
reason for British laxity in their manufacture—and 
which comes almost as a corollary of the first, is 
the initial expense involved in putting down plant 
for the manufacture of goods for which no steady 
or large demand is appreciable. It is needless to 
say that the motor car, either as a hobby or as an 
adjunct to the moving of freight in business, has 
not made that rapid progress which the investors 
in the various companies that sprang mush- 
room-like into existence, confidently anticipated. 
We are minded here to say a word or two as to 
the premature appearance of the company pro- 
moter upon fields of scientific or industrial enter- 
prise which have been but partially tilled, but we 
refrain from occupying space by referring to what 
is admittedly an evil, and one of transcendent 
difficulty to deal with. - 

Motor tyres, it may be mentioned, are either 
vulcanised ina mould or are made up by hand after 
the rubber has been vulcanised in the strip; the 
latter is the cheaper method of the two, the provision. 
of = and costly moulds being obviated. Experi- 
ence, however, tendstothe conclusion that the former 
process gives better results, and it is upon these 
lines, we imagine, that the industry which is now 
about to develop in this country will proceed. The 
provision of moulds for articles of much less size 
than these motor tyres has long proved a somewhat 
thorny point in the rubber manufacture; much 
money may easily be sunk in the preparation of 
moulds for which the use is only intermittent or 
even transitory, and in the case of special orders it 
is very generally the custom to require the pur- 
chaser to provide, or at any rate pay for, his moulds. 
It is, then, largely from a fear of_sinking money in 
moulds that might speedily prove useless owing to 
new developments in the business, that disinclina- 
tion has been shown by our rubber firms toembark in 
this trade. The result of this Laodicean policy is 
now plainly evident in the name which the French 
tyres have gained for themselves, not only abroad, 
but with the members of our own automobile clubs. 
Mr. J. E. Baxter, chairman of our Rubber Manu- 
facturers’ Association, in the course of a recent 
speech, drew attention rather forcibly to the pre- 
dominance of the French tyre in this country, and 
suggested that greater efforts should be exerted by 
British manufacturers to meet what is certainly an 
increasing demand. Well, things certainly seem to 
be moving in this direction, though, as we have 
already hinted, it is not quite certain that we pos- 
sess all the necessary qualifications to insure success. 

The manufacture of the motor pneumatic in this 
country is controlled by the Dunlop patents, 
though the right to manufacture them indepen- 
dently has been successfully vindicated by the 
French firms. This being so, it will not sur- 
= anyone to hear that the Michelin tyres 

ve been sold at a considerably lower price 
in France than have our own make in Great 
Britain, a fact which has done a good deal in the 

ast to further their more or less surreptitious 
introduction into this country. We do not care to 
be precise about what is based largely on rumour ; 
but it would seem that, even in cases where these 
tyres have been sold as of British origin, some part, 
if not the whole, has been really due to Continental 
agency. But be this as it may, an agreement has 
been come to in the last few months between the 
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Dunlop Company and Michelin et Cie. whereby 
the sole sale of the Michelin tyre in this country is 
vested in the Dunlop Company, the latter being 
compelled to purchase a minimum number—and a 
very large number, too—of the tyres during the 
existence of the contract. Presumably this con- 
tract is not made for any length of time, because it 
is the known policy of the Dunlop people to make 
their own tyres on an extensive scale ; and, indeed, 
works are now being laid out for this purpose. The 
sceptic may be pardoned for seeing difficulties in 
the path of this project which the promotors thereof 
placidly affect to ignore, but no object would be 
served by dwelling in a pessimistic tone upon them. 
The removal of such obstacles as have already been 
hinted at may not, after all, prove a matter of real 
difficulty, and we, for our part, are ready to heartily 
commend the efforts which are to be made in order 
to assert our supremacy in this branch of the rubber 
manufacture, a manufacture in so many depart- 
ments of which we have always been in the van. 
It may be mentioned that the North British 
Rubber Company have recently undertaken the 
manufacture of motor pneumatics to order, but a 
suflicient interval of time has not yet elapsed to 
enable one to judge of their likelihood of success ; 
if, however, they prove satisfactory, the advantage 
in price compared with those of the Dunlop Com- 
pany will undoubtedly weigh considerably with the 
purchasing public, for these goods form quite a 
serious item in the equipment and upkeep of a 
motor vehicle. 

We have spoken so far of pneumatic tyres, 
mainly because, in the opinion of many authori- 
ties, this type must eventually survive as the 
fittest in reducing friction. There is, however, 
a considerable body of opinion favourable to the 
solid tyre, or rather to that combination of pneu- 
matic and solid which is best illustrated by that 
of Falconnet, Perodeaud, et Cie., of Choisy-le-Roi, 
the advantages of which are persistently lauded 
by a section of motor enthusiasts. This difference 
of opinion does not call for any special attention 
from us, as we are concerned with the presentment 
of facts rather than with the weighing of arguments, 
but its existence seems to suggest the desirability 
of a definite pronouncement by competent authori- 
ties as to the pros and cons of the case, if only as a 
guide to those of our rubber manufacturers who are 
contemplating embarking in the trade. Although 
the matter has been settled long ago in the case of 
cycle tyres, opinion is by no means unanimous with 
regard to cab and carriage tyres, though it must be 
said that here the question of cost comes largely 
into consideration in favour of the solid variety. So 
much for the main facts of the case, as we believe 
them to exist ; the present position has been de- 
clared to be somewhat anomalous for the British 
rubber manufacturer, who has hitherto been in 
the front where goods of first quality are con- 
cerned, Our remarks, which have necessarily been 
presented in a condensed form, are not to be read 
as in any way inspired, or as the outcome of a 
didactic spirit ; their purport has been merely to 
throw a little light into dark places in the minds of 
those who have professed surprise at the incident 
of the French contest to which reference has been 
made. Changes are clearly in store for us, and it 
is not too much to hope that in the near future the 
necessity for the purchase of French tyres will be 
non-existent. It is quite clear, however, that to 
achieve this desirable end every effort must be 
directed to the production of first quality goods ; 
any attempts to tamper with quality in order to 
reduce the price, as has undeniably occurred in the 
case of cycle tyres, should be studiously avoided by 
those who seek to build up such a reputation as 
that which the firm of Michelin enjoys to-day. 





AMERICAN IRON EXPORTS. 

TrHosE good people who refused to believe that 
American manufacturers of pig iron and of steel 
billets, plates, and rails would sell their produc- 
tions at a loss in foreign markets, in order to gain 
a footing there and to relieve the domestic market, 
may be recommended to pay attention to the 
evidence given the other day by Mr. C. H. 
Schwab, president of the United States Steel 
Corporation, before the Industrial Commission, a 
body which has been sitting at Washington for a 
year or two past, for the purpose of: investigating 


the industrial conditions of the United States 
with especial reference to the operation of trusts. 
Mr. Carnegie, when he was in business, called 





it the ‘‘law of surplus,” and there is no deny- 
ing that, in practice and from the point of 
view of the manufacturer as distinct from the 
home consumer, the practice has something to re- 
commend it. Said Mr. Schwab before the Com- 
mission : ‘‘ Export prices are made at very much 
lower rates than those for domestic consumption, 
and there is no one who has been a manufacturer 
for any length of time who will not tell you that 
the reason why he made those prices even at a loss 
was to run his works fully and steadily.” He 
added that a little of this unprofitable business is 
being done even now when the home demand 
suffices to absorb the production, but that the sole 
motive—except, presumably, in the case of the for- 
ward contracts entered into last year when trade in 
America fell away appreciably—is to keep in touch 
with foreign markets. During the depression 
in the American steel industry in the spring of 
last year Mr. Schwab himself sold large quantities 
of steel for export, which he was almost unable to 
deliver when the time for executing the contracts 
came round, because of the revival which had 
meanwhile taken place in the home demand. The 
export business is assisted by the railway com- 
panies, who are often ready to reduce their rates 
on the carriage of goods to the seaboard when these 
are intended for export to foreign countries. The 
general proposition Mr. Schwab stated in these 
terms: ‘‘ When we have as much as we can do at 
home, as we have to-day, we are not anxious to 
sell at low foreign prices ; but when our mills are 
not running steadily, we will take anything, at any 
price, even if there is some loss in so doing, in 
order to keep running.” The confession goes a 
very long way to account for the increase in exports 
of iron and steel and manufactures, especially during 
the last three years orso. The present production of 
pig iron is at the rate of 15,750,000 tons per annum, 
and if maintained, the result must be over-produc- 
tion. For orders for finished materials have gone off 
sharply, and while much of the pig now being 
turned out is in the execution of contracts covered 
some time back, there remains a balance which will 
in due course come over to Europe. It is prob- 
able that the country is unequal to the con- 
sumption of such an output as this even in brisk 
times, and as production in bad times does not 
decline to the same extent as the demand, one can 
look forward to enhanced consignments to this part 
of the world when the necessities of the case de- 
mand such a sacrifice. Under normal conditions 
of trade such an economic monstrosity would be im- 
possible. But the United States Steel Corporation 
controls 60 per cent. of the country’s total output of 
iron, and is consequently in a position to impose its 
own prices, the more especially as the independent 
producers find it to their interest to work in har- 
mony with it; while both are aided by the tariff, 
which precludes all prospect of successful foreign 
competition on American soil. There is a consider- 
able party in the United States which argues that 
the country’s economic policy has had nothing to do 
with the recent foreign trade developments that 
we have in mind; that a new country, rich in 
virgin resources, advantageously disposed, could not 
in any marked degree stimulate or retard through 
as long a period as a quarter of a century an indus- 
trial development so essential to its material wel- 
fare as that of iron and steel manufacture ; that 
no artificial system of imposts operating as a 
scheme of indirect bounties was needed to give 
to great natural advantages an overshadowing 
importance in international trade; and that had 
this economic policy stood in the way of the normal 
development, it would have been overturned 
long ago. It seems tolerably clear to us, how- 
ever, that the suddenly-acquired importance of 
America as a source of supply for manufactured 
goods is wholly due to this economic policy, 
which, whatever its promised and accomplished 
benefits, was not designed to foster international 
trade ; and, in gauging the extent of the actual 
advance, it must be borne in mind that there has 
been an enormous amount of juggling with the 
figures of iron and steel exports—that the values 
are not those for which the goods are sold, but 
those prevailing in the domestic market, and that 
anyway the American manufacturer has not profited, 
because much of his export is sold at or under the 
cost of production. If the duties were removed, 
an entirely new condition of things would spring 
into existence, and American steel manufacturers 
would find themselves confronted with difficulties 
in the way of export, which, unfavourable to them- 





selves, would undoubtedly benefit their home 
customers. 

It may be permitted to us to point out that Mr. 
Schwab’s declaration before the Industrial Com- 
mission was not exactly consistent with his remarks 
in a recent issue of the Norlh American Review in 
the course of a symposium on the subject of combi- 
nations and their incidence. In that symposium 
other giants took a part—Mr. Russell Sage, the 
Wall-street banker; Mr. Charles R. Fiint, 
treasurer of the United States Rubber Company ; 
Mr. F. B. Thurber, president of the United States 
Export Association ; Mr. J. J. Hill, of the Great 
Northern (United States of America) Railway ; 
and Mr. James Logan, general manager of the 
United States Envelope Company. Monopoly 
and industrial tyranny, said Mr. Schwab, have 
been the popular conception of trusts and combi- 
nations. But in the larger application of the prin. 
ciple, it has been ‘‘ proved that instead of grinding 
the workingman and victimising the consumer it 
produced a higher standard of wages and a lower 
cost in the market.” The idea is elaborated, and 
insisted upon throughout the argument. For 
instance, Mr. Schwab stated that ‘‘a combination, 
like an individual concern, can only hold its trade 
provided it gives the best goods at the lowest 
market price consistent with a reasonable profit ;” 
Mr. Hill observed that “in self-defence the big 
concerns must keep their prices within the figure 
that will secure the greatest number of purchasers;” 
and the other gentlemen said the same thing in 
other words. The principles are as sound as 
the multiplication table. It is in the applica- 
tion that one sees reason for doubt as to 
the future. To aim at a fair price is laudable ; 
but we want a clear definition of the word, 
if it is to be had. ‘There is surely something 
wrong with a procedure which, by the aid of 
tariff boundaries, makes the domestic consumer pay 
much more for his goods than the man 3000 miles 
away. The Steel Corporation has a preponderating 
voice in the fixing of prices. Why was the price of 
rails raised from 26 dols. to 28 dols. per ton the 
other day, when conditions in the abstract favoured 
a decline? The formation of the Corporation, it 
may be pointed out, is having the inevitable result. 
Other combines are being projected, some with the 
hope of coercing the Corporation into absorbing them 
at a fancy price, others with the view to being ready 
for contingencies should the great combine endea- 
vour to squeeze them out of business or in any 
other way make itself obnoxious. Unfortunately, 
the Corporation is proceeding at a fast pace ; Mr. 
Schwab has bought out the Bethlehem Steel Com- 
pany, and this week we hear, ‘‘ on authority which 
leaves no room for doubt,” that the absorption of 
the Pennsylvania Steel Company has taken place. 
These were to have formed part of a rival trust, 
and if the Corporation goes on in this way much 
longer the independent manufacturers left in the 
country will not represent 20 per cent. of the whole. 





AMENDMENT OF THE FACTORY ACTS. 
Tue Bill to amend the Factory and Workshop 
Acts, which has been introduced by Mr. Ritchie 
and Mr. Jesse Collins, and which therefore has the 
support of the Government, contains 53 clauses, 
and is divided into eight parts, dealing with the 
following subjects: (1) Regulations for Dangerous 
Trades ; (2) Sanitation ; (3) Safety ; (4) Employ- 
ment; (5) Special Requirements; (6) Registers, 
Notices, and Returns; (7) Exceptions; (8) Mis- 
cellaneous. As there is some prospect of the 
measure becoming an Act of Parliament before 
the close of the session, a reference to some of 
its more important clauses may be found useful. 
With regard to dangerous trades, it is proposed 
by clause (1) that where the Secretary of State is 
satisfied that any manufacture, machinery, process, 
or description of manual labour used in factories is 
dangerous or injurious to health, or dangerous to 
life or limb, he may make reasonable regulations to 
meet the necessity of the case. It will be seen that 
the effect of these provisions is to confer upon the 
Secretary of State a responsibility formerly imposed 
upon an arbitrator. e proposals embodied in 
this section result from the report of the Committee 
on Dangerous Trades. Before any such regulations 
are made, the Secretary must give notice in 4 
reasonable manner to parties likely to be affected, 
and of the time within which objections to the pro- 
posed regulations must be sent in. He is also 
empowered to appoint a competent person to hold 
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an inquiry with regard to any draft regulations, and 
to report to him thereon. The regulations may 
apply to tenement factories and tenement workshops, 
and to workshops conducted on the system of not 
employing any woman, young person, or child. As to 
the form of the regulations, they may either (a) pro- 
hibit the employment of, or modify or limit the 
period of employment of, all persons or any class 
of persons in any manufacture, machinery, process, 
or description of manual labour certified to be 
dangerous ; (b) prohibit the use of any material 
or process ; and (c) modify or extend any special 
regulation for any class of factories and workshops 
contained in the Factory Acts. All regulations 
must have been laid for six weeks before Parlia- 
ment prior to their coming into force. 

With regard to ventilation, the existing law 
applies only to the removal of noxious gases, dust, 
&c. There are said to be many cases in which 
girls are crowded into rooms heated by gas-jets and 
full of noxious fumes. The Bill, while not laying 
down what should be the particular form of venti- 
lation, requires that there shall be suflicient ven- 
tilation in all such premises. The employment 
of children in cleaning beneath moving machinery 
is also prohibited. 

Laundries are in future to. come under the 
category of factories and workshops, but as there 
is great pressure of work in these places on par- 
ticular days in the week, and practically no work 
on other days, it is provided that while the total 
number of hours of employment shall be the 
number enjoined under the Factory Acts, there 
may be elasticity with respect to the daily distri- 
bution of these hours. Fixed hours for meals, 
and fixed periods of employment must, however, 
be provided for. 

With regard to the fruit-preserving and fish- 
curing industries, these are of such a nature that 
the provisions of the Factory Acts as to hours of 
employment are wholly inapplicable, inasmuch as 
while very busy at certain periods, works of this 
kind are idle for a great part of the year. The 
Home Secretary, however, sees no reason why the 
sanitary provisions of the Factory Acts should not 
be applied to such industries, and clauses to this 
effect have found their way into the Bill. 

As might have been expected, the Bill and the 
alleged omissions therefrom have given rise to much 
discussion. Persons of all political denominations 
express satisfaction at the introduction of uniformity 
into the making of rules for the regulation of par- 
ticular trades ; but many less important matters 
which might have been dealt with are overlooked. 

For ourselves we cannot sympathise with those 
who allege that the opportunity should be taken of 
curtailing or otherwise exercising State control 
over working hours. It has been urged in objec- 
tion to the Bill (a) that it makes no provision 
for reducing overtime; (b) that all work in the 
textile trade should be stopped from Saturday to 
Monday ; (3) that the case for the dock labourer 
has not been considered. Were it not too late to 
interfere, or even make a modest suggestion, we 
might venture to press for an extension of the 
principle which, while it imposes upon the laundry 
proprietor the duty to restrict the working hours 
to so much wifhin the week, leaves him to say how 
many hours shall be spent in labour on a particular 
day. If this wise principle were extended to other 
trades, there might be little necessity for the course 
recently adopted by Mr. Mark Oldroyd, who, to 
use his own expression, has become a factory law 
unto himself. 

While the Factory Acts Amendment Bill is under 
consideration, it may not be inopportune to once 
more direct attention to a serious defect in the 
present law with regard to the provision of means 
of escape from fire, more especially as Clause 21 of 
the measure now before the house, purports to deal 
with the subject. There is but little objection to 
framing rules which insure that factories about to 
be built shall be provided with proper means of 
escape for the workers; the pot difficulty arises 
when the Legislature attempts to interfere with 
existing factories. The trouble is caused by the 
factthat one building or curtilage may comprise many 
independent factories. Thus the fourth floor may 

a‘‘factory, within the meaning of the Act,” while 
the rest of the house may consist of show-rooms, 
offices, dwelling-rooms, or other factories, all in 
the occupation of different tenants. Suppose that, in 

ursuance of s. 7 of the Factory Act (1891), the 
ondon County Council, acting upon the advice of 
their engineer, specify to the occupier of a factory 





on the fourth floor the measures necessary for pro- 
viding such means of escape. The most obvious 
means of escape would seem to be an additional 
staircase. In the case of a dispute as to the means 
of escape, the matter is to be referred to an arbi- 
trator. In a recent case which was referred 
to in EnGINEERING for May 24, 1901, at page 675, 
the arbitrator directed work to be done which 
would necessitate entering upon the rest of the 
building, which was in the occupation of a third 
person. The Court held that this award was bad, 
and directed judgment to be entered for the defen- 
dant. The result was that no really efficient means 
of escape was provided. It is not too much to say 
that there are hundreds of so-called factories within 
the County of London, which, whether they are 
provided with fire-escapes or not, are in such 
a position that in order to escape from fire, 
the occupants must trespass upon the land of their 
neighbours. Clause 21 of the new Bill gives to 
district councils the power to make bye-laws with 
reference to means of escape from fire in factories 
and workshops. So far as it concerns factories to 
be built, that clause is reasonable enough; but 
with regard to existing factories, unless by some 
modification of the existing law the factory owner 
is empowered to treat compulsorily with the 
occupiers around and beneath him, we fear that 
such bye-laws may prove ineffectual. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

A SUMMER meeting of the Institution of Naval 
Architects is being held this week in Glasgow, 
having commenced on Tuesday last, June 25, and 
having continued over Wednesday and Thursday ; 
it will conclude to-day. An excellent programme 
for the meeting had been arranged by the General 
Reception Committee, of which the Honourable 
the Lord Provost of Glasgow, Mr. Samuel Chis- 
holm, was Chairman, and Mr. George Strachan, 
Honorary Secretary. There was a very good list 
of papers on the agenda for the three days’ sit- 
ting, held on Tuesday, Wednesday, and Thursday ; 
whilst excursions and visits to works in the neigh- 
bourhood had been arranged for the entertainment 
of members. The proceedings commenced by the 
reception of the members by the Lord Provost 
and members of the Reception Committee in the 
palatial municipal buildings in George-square, 
where the Lord Provost made a brief speech, to 
which the President of the Institution, Lord 
Glasgow, very briefly replied. 

The Lord Provost, Lord Glasgow, the members 
of the Reception Committee and the members of 
the Council of the Institution then proceeded to the 
corporation galleries, which had been put at the 
disposal of the Institution by the Lord Provost and 
the Corporation of Glasgow for the reading and 
discussion of papers. Here the main body of 
members had assembled and the Lord Provost at 
once took the chair. He then gave a brief address 
of welcome to the general body of members, to 
which Lord Glasgow replied in brief terms. 


PRESIDENTIAL ADDRESS. 


The Lord Provost then vacated the chair, which 
was taken by the President of the Institution. He 
first referred to the large number of foreign members 
and guests that had come from other countries— 
German naval architects and marine engineers being 
specially well represented. The speaker fully 
recognised the great impetus which had been given 
of late to shipbuilding in Germany, and on behalf 
of English members of the Institution wished all 
success to the naval architects of that country in 
their work. The past year, he continued, had been 
the record year of shipbuilding on the Clyde. Of 
the 541,031 tons of shipping launched during that 
year in Scotland, no less than 444,609 tons were 
built on the Clyde, leaving only 49,429 tons for the 
whole of the rest of Scotland. That, however, was 
not all. In England last year the total tonnage 
launched was 961,426 tons—a very little more than 
double that built on the Clyde—so that the Clyde 
shipbuilding for the year is almost half that of the 
whole of England. This, he stated, is a position 
in shipbuilding of which Glasgow has every reason 
to be proud. 

Lord Glasgow next referred to the work done by 
the Clyde Navigation Trust, and spoke of the pro- 
gress of the work in enlarging the harbour of 
Glasgow that had taken place during the last 
twelve years. In connection with this subject, he 





gave the following figures. In 1889 the length of 
quayage was 10,839 yards—over six miles; in 1901 
it is 15,115 yards, or 8$ miles. In the former 
year the revenue of the ‘l'rust was 287,953. ; now 
it is 441,4191. The Customs revenue amounted in 
1889 to 1,012,0511. ; now it is 1,952,910. The total 
exports and imports were formerly 3,723,058 tons, 
in the present year the corresponding tonnage is 
7,215,368. It would appear, therefore, that in 12 
years the length of quayage has been increased by 
about 2} miles, the revenue by 153,4661, the Customs 
revenue by 940,8591., and the imports and exports 
by 3,492,310 tons. Fifty-two acres have tion 
added to the water area, and the total net registered 
tonnage sponta the port has been added to during 
these 12 years by 1,243,082 tons. In 1889 the 
Trust possessed two exceedingly fine graving 
docks, but another has since been added, which is 
believed to be second to none in existence. Its 
length is 880 ft., which is 150 ft. longer than the 
well-known Prince of Wales Dock at Southampton. 
Its width at the top of the entrance is 82 ft., and 
it is the same at the bottom. The depth on the 
sill at ordinary high water is 26 ft 6. in. It 
is thus large enough and to spare for the 
largest vessel afloat or likely to be afloat. 

The Trust has not neglected the deepening of the 
river, which is being proceeded with continuously. In 
1889 the Clyde was navigable by vessels drawing 
24 ft., this year ships of. 26 ft. draught can go up 
and down in one tide without difficulty. Referring 
to the shipbuilding going forward in the numerous 
shipyards on the Clyde, Sea Glasgow said that at 
present there are nine men-of-war building, of 
which eight are first-class armed cruisers and one is 
a torpedo-boat destroyer. One of the cruisers is of 
14,100 tons displacement, whilst its propelling 
engines are designed to develop 30,000 indicated 
horse-power. Another is of 12,000 tons and 21,000 
indicated horse-power, whilst five are of 9800 tons 
and 22,000 indicated horse-power. A list of the 
eight first-class cruisers will be of interest. They 
were given by the President as follows : 


Tons. I.H.-P. 
Leviathan... 14,100 30,000 John Brown and Co, 
Good Hope 14,100 30,000 Fairfield Company. 
Bacchante ... 12,000 21,000 John Brown and Co. 
Monmouth... 9,800 22,000 London and Glasgow 

Company. 

Cumberland 9,800 22,000 Ditto. 
Bedford _... 9,800 22,000 Fairfield Company. 
Donegal... 9,800 22,000 Ditto. 


Berwick ... 9,800 22,000 Beardmore. 


In addition to the above vessels, the Cressy and the 
Aboukir, sister ships to the Bacchante, have lately 
left the Fairfield Company’s works ; and the Sutlej, 
a similar ship, has recently left the works of Messrs. 
John Brown and Co. All these ships, except the 
Bacchante and her sister ship, are to be 23-knot 
vessels. 

The address next proceeded to deal with the 
new passenger steamer recently built at Messrs. 
Denny’s, and which is fitted with Parson’s turbine 
engines. This vessel, the King Edward, has five 
propellers on three shafts, one being on the centre 
shaft and two on each of the side or wing shafts. 
The speed of revolution will be 1000 turns a minute. 
One great advantage of this type of engine for work 
of this nature, in which passengers have to be 
carried mostly for sn purposes, is the absence 
of vibration at high speed. To this may be added 
the economy of space in the engine department. 
The King Edward does not differ much externally 
from other Clyde passenger boats of the later types 
in appearance, except that she has no paddle- 
wheels nor projecting sponsons. She possesses 
excellent accommodation, and her certificate 
allows her to carry 2000 passengers. At present 
only one trial has been made, and that not 
for speed purposes, so the President con- 
sidered that it would be premature to say more 
about her on this head. If, however, she turns 
out the success that the syndicate which build her 
anticipate, she will, Lord Glasgow predicted, create 
a revolution in the coast passenger carrying trade. 
At the present this is carried on on the Clyde 
inside Loch Ryan by 37 steamers, 27 of which 
belong to the three local railway companies . 

The last summer meeting of the Institution was 
held at Newcastle, and in mentioning it the Presi- 
dent referred to the late Lord Armstrong, who was 
then in his ninetieth year, and who took a deep 
interest in the pe ange which were made for 
the reception of the Institution, and even enter- 
tained the members at his seat at Craigside. Lord 
Inverclyde was also one of the prominent men 
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connected with the shipping industry to whom 
Lord Glasgow referred, and who has passed away 
recently. He was, said the address, a representa- 
tive type of Scotsman, and a man of remarkable 
business aptitude. His life was associated with 
the great Cunard Company, of which he was long 
the head and the moving spirit. He was the first 
to draw the attention of the Government to the 
great advantage of adapting merchant ships so that 
they might be available for warlike purposes. He 
commanded the esteem and respect of all the lead- 
ing naval officers of the day. 

hs concluding, Lord cow said it was with 
feelings of pride and satisfaction he had been able 
to lay before the members such a record of the 
progress which has been made by this great and 
"wtey pea port and district. Marvellous, indeed, 

as been its whole history when it was remembered 
that a hundred years ago Glasgow was a town of 
only 12,500 ialiebiteishe. Indeed, unless we turn 
to the new cities of the United States, it would be 
difficult to point to any city which can boast of so 
large and rapid a growth. Said Lord Glasgow: 
‘* We in the West of Scotland are proud of our 
commercial capital, and I am sure that all present 
wish it continual prosperity, and that you will all 
cheerfully re-echo the aspiration which has been 
adopted as the city motto, and is engraved under 
the city arms—‘*‘ ‘ Let Glasgow Flourish !’” 


THe New SEcRETARY. 

The president next introduced to the meeting the 
gentleman who has been elected by the Council to 
succeed Mr. George Holmes, of whose long services 
Lord Glasgow spoke in enthusiastic terms. Mr. R. 
W. Dana, who will commence his duties as secre- 
tary at the conclusion of the present meeting, had 
been selected from a very large number of candi- 
dates to fillthe vacant post. The announcement of 
his appointment was received with applause by the 
meeting, and Mr. Dana thanked the members 
briefly for their kindness. 


MERCANTILE AUXILIARY. 

The first paper on the agenda was a contribution 
by Lord Brassey on Mercantile Auxiliaries, and 
was read by the author. This was followed 
immediately by a second paper from the same 
author on 


Tue CONVERSION AND Rr-ARMAMENT OF SHIPS 
ON THE EFFectIvE List. 

This paper also having been read by the author, 
the discussion of the two was taken. We print 
the two papers in extenso elsewhere in our present 
issue. Admiral Sir E. R. Fremantle was the 
first speaker. He commenced the discussion 
by saying that Lord Brassey had given very 
good reasons in his paper why mercantile 
cruisers should be considered invaluable to this 
country. In a recent discussion Commander 
Clover, of the United States Navy, had said that 
the large merchant vessels had proved most useful 
auxiliaries in the late war between Spain and the 
United States. Sir Edmund Fremantle was, 
however, of opinion that these large ocean liners 
should not be used so much as tramps, but 
rather to be sent to distant parts of the world on 
long voyages py information. The gallant 
Admiral gave at some length, in support of his con- 
tention, historical instances in which the value of fast 
vessels had been proved in actual warfare. We have 
now, he said, on our list 140 cruisers of various 
sorts, a larger number was undoubtedly necessary ; 
but he agreed that it was impossible to increase 
the number of war cruisers so as to bring them up 
to what would be required to protect our now vast 
mercantile marine in case of war. Conditions were 
changed since the old days; then the area of war- 
like operations on the sea was covered by the 
Mediterranean and the Atlantic ; now we have the 
eastern seas of Asia, and, indeed, the oceans of 
almost all the world. Turning to another aspect of 
the question, Admiral Fremantle said that a mer- 
cantile marine is absolutely necessary as the nursery 
of a powerful navy. A fleet thus unsupported 
would be an exotic, and would only last a limited 
period. He agreed with the author that subsidies 
should be liberal ; 600,000/. had been mentioned. 
That might seem a large sum, but, after all, it was 
less than the cost of a first-class cruiser of modern 
days ; indeed, little more than that of a second- 
class cruiser. In considering the problem of con- 
version of mercantile vessels to warlike pu 
armoured protection was undoubtedly the serious 





difficulty. He did not see how protection could be 
given to machinery as now fitted. In addition to 
the main engines there were other features, such 
as the steering gear, which is placed on the upper 
deck ; indeed, sometimes the steering engine was 
placed there too. Irrespective of these points, 
there would be no difficulty in making use of 
merchant vessels. Protection of men at the guns 
had been alluded to, and was no doubt important ; 
but it was protection of machinery that had to be 
considered if merchant vessels were to be in a 
position to meet even the smallest cruisers. In 
regard to the paper on conversion and re- 
armament, he held that if such a system were to 
be carried out, it must be done in a thorough 
and complete manner, and on a_ well-defined 
system. Some time ago Lord Charles Beresford had 
read a paper, in which he advocated putting breech- 
loading guns in place of muzzle-loaded guns ih 
some of the older vessels of the fleet. Admiral 
Fremantle opposed this suggestion, for the ships 
themselves were not suitable for warlike purposes 
in other respects. The case, however, was different 
with the more modern ships to which Lord Brassey 
alluded, and here the speaker expressed a different 
opinion. He gave an instance of the foolishness 
of piecemeal alterations in the case of the Témé- 
raire, the alteration of which ship afforded an 
example of how ‘‘ not” to do it. She had had her 
old-fashioned secondary armament taken out, and 
more modern quick-firing guns put in; then the 
masts and yards had to be removed to fall in with 
the new arrangement; that necessitated the 
installation of a derrick for lifting boats in 
and out; then the bridge had to be removed, 
and other changes made. These haphazard altera- 
tions involved great outlay, and yet the ship 
was no good. Another instance given was that 
in which an effort had been made to bring a 
ship up to date by the substitution of more modern 
boilers, and here again there had been failure owing 
to the other features not being in keeping. The 
Admiral class had been referred to by the author, 
and in many respects they afforded excellent 
material for conversion. The armour might be re- 
distributed, the guns replaced, and protection 
might be given to the secondary battery at a cost, 
he estimated, of 200,000/., and the result would be 
worth the outlay. The Orlando class might like- 
wise be improved. These vessels would be better 
for being lengthened, and this operation, together 
with other necessary alterations, could probably be 
carried out for 100,000/. He would like, in con- 
clusion, to say one word about coast-defence vessels; 
although he trusted our own coasts would never 
need any immediate defence, yet we might have to 
attack the coast line of our enemies. On the prin- 
ciple that a cat getting into a window is very much 
like a cat getting out, he thought that coast-defence 
vessels would make the best coast-attack ships. 
Sir Nathaniel Barnaby was the next speaker. 
He regretted the absence of the Director of Naval 
Construction, Sir William White, who would have 
given the meeting the benefit of his ripe, wise, and 
sound judgment. Referring to what had been said 
about the Admiral class, he thought that justice had 
not been done to these vessels. It had been said 
that there was no protection to the secondary 
armament ; that, however, was not true, as there 
were armoured bulkheads standing right across 
the ship. He thought that if alterations were 
made, it would be possible to arrange the 
weights so as to bring the secondary armament 
quite within the battery. He fully agreed 
with what Lord Brassey said on the question of 
auxiliary armaments. In the paper reference had 
been made to the part he, the speaker, had taken 
in former times in the discussions on this subject ; 
but Lord Brassey had omitted to state that before 
he, the speaker, had read his former paper at a 
meeting of the Institution of Naval Architects, 
Lord Brassey had mentioned the subject to him in 
conversation. From the point of view of members 
of the Institution, the adoption of auxiliary 
cruisers on a larger scale was eminently desirable. 
Naturally, the contractors wanted to build the ships; 
but there was more than that, for the Institution 
wished the country to be provided with the 
best means of defence for its commerce and 
interests. It was unreasonable to expect pri- 
vate builders and owners to inaugurate changes 
which would make mercantile vessels efficient 
ships of war. If this were to be done, the country 
would have to provide the money. There was 
one point to which the attention of the meet- 





ing might profitably be called in regard to 
the conversion and re-armament of ships. Battle- 
ships did not become obsolete in the same way 
as cruisers. The latter were designed expressly 
for speed, and the progress of engineering 
science was always making higher speeds ible. 
In battleships it was not speed that was the para- 
mount —: and he considered these vessels 
did not deteriorate more rapidly than at the rate of 
24 per cent. per annum. Tn mercantile auxiliaries, 
however, the ship would not become entirely use- 
less because a greater speed had been made possible ; 
for though she might be outclassed as a cruiser, the 
private owner would not throw her out because she 
was not quite as fast as some other vessel. The 
German members of the Institution, who, every- 
one would be pleased to see present in such 
numbers, Sir Nathaniel continued, would be 
lad to hear that so high an English authority as 
rd Brassey considered they were proceeding on 
right lines in building these large ocean liners of 
high speed, which might form a notable addition to 
their Navy. If, said the speaker in conclusion, 
Lord Brassey’s views as expressed in the paper are 
carried out, a greater step will be taken in this 
direction than any which marked the century that 
has just closed. 

Professor J. H. Biles, who spoke next, said that 
many might ask why such a question as that put 
forward by the author on mercantile auxiliaries 
should be brought before the Institution. It wasa 
political question, in the main, dealing with the 
naval policy of the Government. It was also a 
question dealing with the economic side of Imperial 
Defence. Was it desirable to spend more money 
on mercantile auxiliaries and less on the Navy, or 
vice versi? But in whatever place the subject 
were brought up, it must ultimately be referred to 
the Institution, or to some of its members, to 
answer the question—Whether a mercantile ship 
can be so designed so as to be capable of being 
converted into a formidable warship ; and, if so, 
at what cost and sacrifice of essentials? Seven 
years ago the speaker had read a paper before 
the Institution and had dealt with this side of 
the subject in considerable detail. The figures 
therein given remained to that day unchallenged 
by any responsible person that he knew of. 
It might therefore be of service in discussing 
the paper if he briefly stated that the conclusion 
then arrived at. Can our mercantile steamers be 
made available for war purposes ? was the question. 
Lord Brassey entitled his paper ‘‘ Mercantile 
Auxiliaries,” but apparently he intended the mer- 
cantile vessels to act as auxiliary cruisers, scouts, 
&c. In the speaker’s 1894 paper he endeavoured 
to show how a first-class mail steamer could be 
adapted in her original design so that she could in 
war time be made for gun, torpedo, and protective 
capabilities little, if any, inferior to our first- 
class cruisers, while in speed and coal endurance 
she would be superior. He dealt witha ship of the 
size of the Etruria, and showed that in her case by 
appropriating 600 tons, or 4 per cent. of her total dis- 
placement, to permanent weights which would have 
to be carried in peace time, and by putting on 2600 
tons, or 18 per cent. of her displacement, in war time, 
she could be armed, protected and provisioned as & 
first-class cruiser. The permanent loss of dead- 
weight cargo carrying must be paid for by the State 
in some form. LKither the authorities could insist 
that vessels should not carry passengers unless 
they were capable in some form of contributing to 
the defence of the country ; or, in the other extreme, 
they might pay the owners for the additional first 
cost and loss of revenue. But this loss of carrying 
was not so great as it appeared to be. If the vessel 
had capacity for cargo, it only meant that she 
would lead perhaps a foot. deeper, and would 
require more coal to propel her ; it was capacity 
generally in high-speed steamers that limited cargo 
carrying, and not dead weight. This adaptation of 
such a ship to war purposes would be paid for by 
an annual expenditure of 19,0001. to the shipowner, 
and a first cost of 220,0001. for armour and guns, 
which would have to be provided in any case, 
whether the ship were a regular naval ship oF 
merely a useful mail steamer. : : 

What could really be made use of in peace times 
was the hull and machinery of the ship, the armour 
and guns being left in store. In war time the ship 
would put on her armour, take her guns on board, 
and, with the muscles and sinews well trained in 
peace, stalk forth a man-of-war in search 0 
her country’s foes. She represented the most 
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modern idea of the soldier; the useful hard-work- 
ing citizen in time of peace, who, when the war 
time comes, goes forth to fight with as good spirit as 
the professional soldier, and not infrequently with 
as great and glorious a result. The question Lord 
Brassey had put—and he had put it many years 
ago, before the Boer War had shown what our 
citizen soldiers can do—was whether the resources 
of our non-fighting fleet had been sufficiently con- 
sidered in our scheme of national defence? Had our 
mercantile auxiliaries been starved as our volunteers 
had been? And would it be necessary to have a 
disaster on the sea to bring home to our so-called 
statesmen the value of our citizen ship? Should we 
be told then that more was known about the value 
of mercantile auxiliaries than by the man in the 
street? He thought the Institution—not a man in 
the street on this subject—would be well advised 
if it took such action as would support Lord Brassey 
in his endeavour to awaken the authorities to a 
full sense of the value of mercantile auxiliaries, and 
if owners were encouraged to design their ships to 
be of real fighting use in war time. 

Admiral Sir- N.. Bowden-Smith was the next 
speaker. He said it was for naval architects 
to decide how far mercantile vessels can be 
altered so as to be made available for warlike pur- 
poses. Professor Biles had given his views in a 
very clear and concise manner. When Lord 
Brassey was reading his paper, the figures which 
he gave respecting our own and foreign merchant 
vessels produced a most unpleasant effect on the 
speaker, and it seemed we were in by no means the 
position we formerly held. On consideration, how- 
ever, he found some reason for hope; for though 
inferior in speed in the larger class of ships, we had 
numbers such as no other country possessed. 
During the last two years the English marine had 
performed a feat which could hardly have been 
accomplished by any other country in the world 
within the same period of time. ‘They had been 
able to transport a quarter of a million of soldiers 
with their horses, forage, stores, &c., to South 
Africa, and that all had been done under 
the British flag. In dealing with this question 
of mercantile auxiliaries he thought it wise to con- 
sider what a naval officer would do in the case of 
war if he had such vessels under his command. The 
problem had been brought home to him when he 
was Commander-in-Chief on the Australian station. 
On that occasion we had one of our numerous war 
scares, and someone had asked him what he would 
do with mercantile cruisers in case of hostilities 
being commenced. He had replied that he would 
do his best to keep these vessels on their ordinary 
routes unless some immediate use were to arise for 
them. The great advantage to this country in the 
case of war would be to keep the shipping running 
as at other times, and to do this it was well 
that the vessels should be armed, as they never 
could be sure when they would meet with 
cruisers of the hostile country. How far the 
risk of battle should be taken, to what extent 
the lives of passengers should be jeopardised, 
was a matter that must be decided by the captain 
of the vessel. The gallant Admiral referred to the 
suggestion contained in the paper of the formation 
of a committee to consider this matter. He pointed 
out the extent to which the Naval Lords of the 
Admiralty were absorbed in their duty. He had 
known several First Sea Lords of the Admiralty go 
into office, and after that they were never seen out 
of their rooms at Whitehall. This was evidently 
due to the extent to which they were absorbed in 
office duties. 

Dr. Francis Elgar said that this question of 
mercantile auxiliaries was one of money. He 
agreed with Professor Biles that there was no 
difficulty in so designing mercantile vessels of the 
largest class as to make it possible to render them 
as effective as some cruisers. Protection was 
only a matter of cost. Lord Brassey had said 
that the shipbuilder should state how much the 
thing would cost, but Dr. Elgar was of opinion 
that no shipbuilder was in a position to give 
& reliable estimate. He wee therefore urge 
that the Institution should strongly support the 
proposal contained in the paper that the ques- 
tion should be referred toa consultative board. He 
would suggest that such a board be composed of 
naval officers, Admiralty constructors, and possibly 
a shipbuilders. In no other way than by the 
abours of such a body could an answer be got as to 
the cost of proposed work of this nature. He fully 
agreed with Sir Nathaniel Barnaby that if the 





advice of the author were followed, and a com- 
mittee were formed, good service would be done 
to the State. Although he could not state himself 
figures as to cost, he felt quite sure that Lord 
Brassey’s money estimates were over-sanguine. 

Admiral Sir J. Dalrymple Hay said that he 
would not take part in the discussion at large, as 
time was so extremely limited ; but he would urge 
that the Institution should take some steps to put 
the proposal of the author in regard to the forma- 
tion of a committee into practical and effective 
shape. He would therefore beg to move the 
following resolutions : 

‘* That as our supremacy depends on the efficiency 
of our naval and mercantile marine, a committee 
of Admiralty officials, shipowners, and _ ship- 
builders should be formed to discuss the best 
method of constructing a combined naval and 
mercantile marine.” 

Dr. J. I. Thornycroft seconded this motion, 
which was subsequently put to the meeting and 
carried unanimously. 

Admiral Sir John Hopkins had sent the following 
communication on Lord Brassey’s papers to the 
secretary: ‘‘I hold strong views on both the con- 
versions and re-armament of ships on the effective 
list, as also on the subject of mercantile auxiliaries. 
In regard to the first, I may mention that ina paper 
I read at the United Service Institution in December 
last I advocated, inter alia, the ‘Admiral’ class 
being reconstructed unless replaced; but as the 
latter seems at present out of the question, I am 
strongly in favour of conversion. Iam also strongly 
in favour of putting the work out to contract, as 
the Royal dockyards are too full of other work to 
attempt more at present. I may be pardoned for 
quoting from the paper I read formerly at the 
Royal United Institution a rather fuller extract 
than the one bearing on the conversion of the 
‘Admiral’ class, but as part of a reconstruction 
scheme [I insert it : 

‘* We may also hope early in the coming century 
to get rid of all muzzle-loading guns by eliminating 
from the Navy List all ships carrying them. By 
this measure the simplification of our ordnance 
and all its accessories would alone be an untold 
blessing, as then, roughly speaking, we should have 
only nine descriptions of heavy guns, whilst we 
should get rid of about a dozen kinds of obsolete 
weapons for which powder, projectiles, stores, 
&c., must be maintained, as also spare guns and 
spare mountings, not to mention the occupation 
of those valuable storehouse-room by these obsolete 
weapons. There are two ways of carrying this out: 
one being to let time work out the change, as is 
apparently the present intention ; the other to face 
the situation, ear-mark the ships to drop out, and 
commence the replacement at once. For thesake of 
illustration we will take at haphazard the following 
ships with muzzle-loading guns, none of which, 
by their peculiar construction, can mount an 
auxiliary armament of breech-loaders. Some are 
practically useless amongst modern ironclads. The 
ships are : 

‘* Agamemnon, Ajax, Neptune, Superb, Témé- 
raire, and Inflexible, whose united displacement is 
56,620 tons. Working to this tonnage will give us 
four 14,000-ton ships, or five of 11,000. Let us 
assume we prefer the five, and construct them as 
improved Barfleurs, two of them to be started at 
once, two the following year, and one the year 
after, on a supplementary estimate, so as not to cut 
across the ordinary shipbuilding programme. Ac- 
cepting the time for construction as three years, we 
have Téméraire and Neptune dropping out in 1903, 
Superb and Inflexible in 1904, and Ajax and Aga- 
memnon in 1905. with the remainder to be dealt 
with then on similar lines. 

‘* Let us also face the replacement of cruisers, or 
eliminate at once from the Navy List all obsolete 
first-class cruisers of the Nelson type, as also any 
other now-called first-class cruisers, such as Agin- 
court, Northumberland, and Minotaur. 

‘Then early in the next century may we not look 
forward to the Admiral class being replaced, or, 
failing that, reconstructed with a view of so reduc- 
ing present weights as to provide plating or case- 
mates for their 6-in. auxiliary armament, and I can- 
not help thinking that with their present 18-in. belt 
reduced to 6-in., as in the Glory, their heavy 
barbette guns changed to 10-in. guns as in the 
Renown, and other weights carefully cut down, the 
alteration can be effected. 

‘*Let us also contemplate the change of guns 
from muzzle to breechloaders in such ships as the 





Monarch and Dreadnought, if still retained. on the 
effective list. 

‘*In respect to the other questions of ‘ Mercantile 
Auxiliaries,’ I am entirely in accord with Lord 
Brassey’s views, and can urge nothing stronger or 
more to the point than his paper presents ; in fact, 
I may say that both papers represent strongly the 
views of many naval officers, and if acted upon by 
the authorities, cannot fail to increase our fighting 
strength afloat in a marked degree.” 

The President next called on Lord Brassey to 
reply to this discussion. His lordship said that 
though there was much that might be discussed, 
the time of the meeting wasso short that he would 
simply content himself with thanking the members 
present for the way in which his papers had been 
received and the discussions to which they had 
given rise. 


Lirr or EconomicaL SPEED or Suis. 

A paper by Mr. E. T. d’Eyncourt on the ‘‘ Limit 
of Economical Speed of Ships” was next read by 
the author. This we print in full on another page 
of our present issue. 

Dr. Elgar was the first speaker in the discussion. 
He pointed out that it was formerly supposed to be 
a canon of naval architecture that after a certain 
point had been reached, however much additional 
power was put into aship, it was impossible to 
drive her faster thana given speed. A distinguished 
member of the Institution had exploded that theory 
by practical illustration, for Dr. Thornycroft in 
his little vessel, the Miranda, had proved that the 
critical speed corresponding to a given length of hull 
could be largely exceeded. We now knew, how- 
ever, that a point might be reached at which the 
resistance of any given vessel would increase with 
great rapidity as the speed was increased. Mr. 
d’Eyncourt had given a fair empirical rule, showing 
when the danger-point had been reached. Results 
were limited to steamers of moderate dimensions ; 
but the rate of increase varies with the proportions. 
With broad and shallow vessels the increase is kept 
down; with long and narrow craft it advances 
with great rapidity. With destroyers, for instance, 
the point is represented by a flat spot on the 
curve. Dr. Elgar referred to the less favourable 
position in which British shipbuilders were placed 
as compared to those of some other countries. He 
had been in Washington recently, and was sur- 
prised to see how the Government Department there 
assisted the builders of mercantile ships. Mr. 
Taylor, who was in charge of the experimental 
work, was conducting trials for ships in the mer- 
cantile marine, and he saw many merchant ships at 
the tank. waiting for trial. He considered the 
naval authorities there were wise in fostering the 
growing industry of shipbuilding in America. The 
fees charged were very moderate, and represented 
out-of-pocket expenses to the Department. He 
understood that the charge for making a model, 
carrying out of the tests, and plotting curves, came 
to about 501. 

Mr. James Hamilton agreed with a good many of 
the conclusions of the author, They were clearly 
put down, but the subject was a complicated one, 
and unfortunately he had not seen the paper until 
he had come into the room. The paper was an ex- 
tension of one that had been read by the speaker 
two years previously, but Mr. d’Eyncourt had gone 
further into the matter. He was very glad to see 
a young member of the Institution write such a 
paper as that which he had just heard. 

Mr. Archibald Denny and Professor Biles also 
both complimented Mr. d’Eyncourt on his paper, 
the latter remarking that the limits brought forward 
by the author in regard to speed approached very 
nearly to the conclusions of the late Mr. Scott 
Russell on this subject. 

Mr. d’Eyncourt, when called upon by the Presi- 
dent, said he would prefer to contribute his reply 
in writing, as the time was too short to deal ade- 
quately with some of the points raised. 

The meeting was brought to a conclusion by the 
President proposing a vote of thanks to the 
authors of the papers read during the sitting. 


Visit TO THE EXHIBITION. 

On the afternoon of Tuesday a visit was paid to 
the Exhibition, the President and members of the 
Institution being received by the Lord Provost in 
the Art Galleries, after which members proceeded 
to inspect the various courts and objects of 
interest. 


CONVERSAZIONE BY THE CORPORATION. 
In the evening the Lord Provost and the 
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Corporation of the City of Glasgow gave a con- 
versazione in the Municipal Buildings, George- 
square. The President and a large number of 
members, as well as invited guests, were present, 
including a great many ladies accompanying 
members or residents in the district. 


Later PROCEEDINGS. 


On Wednesday, the 26th inst., three papers were 
read and discussed. One ‘‘On Freeboard,” by Mr. 
Archibald Denny; one ‘*On the Transverse 
Strength of Ships,” by Mr. J. Bruhn; and the 
third by Mr. J. H. M’Alpine, ‘‘ On the Vibration 
Problem.” In the afternoon visits were paid to 
the works of Messrs. Charles Connell. and Co., 
Messrs. David Rowan and Sons, and Messrs. G. 
and J. Weir. In the evening the dinner of the 
Institution was given in a pavilion of the 
Exhibition grounds, and was very numerously 
attended. Yesterday (Thursday) three papers were 
read and discussed. In the afternoon the Presi- 
dent, Lord Glasgow, gave a garden party at his 
seat at Kelburne, and in the evening there was a 
reception at Glasgow University. To-day there is 
a steamboat excursion on the Firth of Clyde. 





INSTITUTION OF ELEOTRICAL 
INGINEERS IN GERMANY. 
(Continued from page 812.) 

Axout one hundred and fifty members of the 
Institution, accompanied by several ladies, left 
London on Saturday, June 22, by the Hook of 
Holland route for Hanover, Berlin, Dresden, 
Nuremberg, and Frankfurt-on-the-Main, under the 
leadership of Mr. Alexander Siemens, past-Presi- 
dent. The party travels as a whole; but three 
groups are organised ; some members will visit 
only Berlin ; others will proceed to Dresden, where 
the Association of German Electricians will meet 
at the end of this week; and others, again, will 
take part in the whole journey as indicated. The 
number of members who have put their names down 
for the last group is sixty-two. The time chosen pre- 
vented many professors from joining the excursions ; 
the President of the Institution was himself unavoid- 
ably absent. The first halt was made at Hanover, 
which the members reached about half-past four 
o’clock on Sunday afternoon. The programme for 
Hanover comprised a visit to the works of Messrs. 
Kérting Brothers, and to one of the electricity 
works; and a banquet, given by the City of 
Hanover. As the dinner was to commence at 
seven, and the works are some distance out of 
town, the visit could only be very hurried. 

The fine city of Hanover impresses the visitor 
very favourably. The streets are well paved or 
asphalted, and the electric tramways run at a good 
speed ; but the tracks are poor. Hence violent 
jolting, which must cause a good deal of current 
waste, and passengers standing on the platforms 
must take a good hold of the car railing when pass- 
ing over curves, The various tramway companies 
are united. The accumulator cars are more and 
more giving way to overhead trolley lines. There 
are several electric power stations. A new central, 
which will distribute triphase currents of 3000 and 
6000 volts in the neighbourhood to a distance of 
20 miles, is under construction ; bare aerial con- 
ductors are to be used outside the city. The power 
central station visited by a few members is rather 
old, and calls for no comment ; we will therefore at 
once refer to the engineering works. 


THE 


Tue Enerngerrne Works or Kértinc Broruers. 

The works of Kérting Brothers, of Kértingsdorf, 
near Hanover, were opened in the town of Hanover 
some 30 years ago as a brass foundry by the actual 
two chiefs, with the assistance of one man. At 
present the new works, which date from 1870, 
employ about 2000 men and a staff of 200 members, 
The electrical department, which occupies a separate 
block of buildings on the other side of the main 
street, is only six yearsold. Though it cannot com- 
— in size with the large electrical firms which the 
nstitution afterwards visited, it is conspicuously 
well-appointed. Manufacturing branches exist 
at Vienna, Moscow, and Genoa. The works 
have railway connections, but no water-course 
close by. Apart from the main _ buildings, 
with their rows of offices on both sides of long 
passages in the usual Continental fashion, they 
consist essentially of a series of sheds. The 


producer gas central station of the works feeds gas 


various countershafts. Large machines in the 
fitting and erecting shops and elsewhere are driven 
singly by electric motors. The electric department 
receives its gas from the gasholders of the 


power control. Almost everything that is 
wanted in the works is made there. Machine- 
tools are of different patterns. Many come from 


America, or from Reinecker, at Chemnitz. As gas 
motors of 1000 horse-power are now built at the 
works, the iron foundry has ample dimensions ; 
there is no steel foundry. Notable foundry products 
are the well-known injectors of the firm, and 
radiators for low-pressure steam heating (of a 
pressure of 1.5 1b. mostly), distinguished by wide 
inclined radiating flanges, through which the air 
circulates readily. Other specialities are spray 
nozzles with brass cones containing a few turns of 
a more or less steep helix, and fitted with differently 
curved mouths. Any kind of powerful spray, 
from a jet down to a water fan, can be pro- 
duced by these nozzles, which are successfully 
employed in condensing plants. Internal com- 
bustion motors for all kinds of fuel have of late 
become a chief speciality of the firm, which in this 
branch ranks next to, and by the side of, the famous 
Deutz works. 

The power gas of the works is made in two 
generators from anthracite and coke. To the 
generators belongs a small boiler with vertical 
fire-box, in whose upper portion the steam for 
the blowers is superheated ; this steam is intro- 
duced below the grate of the generator, through 
which it carries the reheated air. The resulting 
producer gas mixture contains about 46 per 
cent. of combustible gas; namely, 22 per cent. 
both of hydrogen and of carbon monoxide, and 
2 per cent. of hydrocarbons; the rest is carbon 
dioxide, 7 or 8 per cent., and nitrogen. One cubic 
metre of this producer gas yields from 1175 to 1350 
calories (large kilogramme calories), and is thus 
thermally about a fourth as powerful as illuminating 
gas. To obtain equal power four times as much pro- 
ducer gas is required as illuminating gas. On the 
other hand, a certain mass of coal gives very much 
more producer, than illuminating, gas. The pro- 
ducer gas passes through the preheater, and then, 
for purification, up the cylindrical coke scrubbers, 
and through sawdust boxes; these boxes have a 
height of about 3 ft., and the exit of the gas is 
through bell-traps. 

When blast-furnace gas is to be burned, it 
is freed of dust and ashes, also in scrubbers. 
Horizontal and curved partitions in the flues having 
been found useless, the gas is simply sprayed on to 
the coke through the patented nozzles mentioned, 
and afterwards passed through sawdust. This 
system is somewhat expensive, but it has proved 
very effective. In various tests the coal consump- 
tion in the Korting producers has resulted to be 
about 0.4 kilogrammes (0.9 lb.) per effective horse- 
power developed in the gas engine. 

The producer-gas consumption for motors of more 
than 30 horse-power is almost the same for motors 
of all sizes, namely, 1.8 cubic metre per effective 
horse - power. The blast-furnace gas motor of 
100 horse-power at Donnersmarckhiitte in Upper 
Silesia burns 2.6 cubic metres of a furnace gas of 
1000 calories per effective horse-power per hour. 
The producer-gas generally contains a little 
sulphuretted hydrogen; this might be re- 
moved, but it is considered safer to leave the 
gas offensive, in order to avoid accidents, such 
as the odourless natural gas used to cause in the 
United States. The spirit motors of the firm have 
proved most economical in the tests conducted by 
the Brewery Association of Berlin. 

In recent years particularly the firm has put up 
a large number of electricity works, and water 
and sewage works, in Germany, Denmark, Sweden, 
Italy, &c. We mention among these the electricity 
works at Linden, the suburb of Hanover, to which 
Kortingsdorf belongs, and the drainage plant of 
K®6nigsberg, in East Prussia, The extensions of 
this latter plant, which were commenced in 1896, 
are remarkable. There are five gas engines of 80 
horse-power, and three of 50 horse-power, three 
piston pumps, and seven centrifugal pumps. 

The Kérting gas engines are started with the aid 
of compressed air, which is stored in separate 
compressors during the last idle revolutions of the 
motor. The regulation takes care that a quanti- 
tatively constant mixture is being burned. The 
ignition is electrical, the contacts in the cylinder 
consisting of a steel bolt and a steel thumb ; the 





motors in each shed or shop, which drive the 





devices answer perfectly, and the distrust of electric 


igniting appliances in England is not shared on the 
Continent, nor is it in the United States. As 
a rule, the firms build four-cycle engines. The 
new motors for blast-furnace and other gases, 
one of 400 horse-power, shown to the visitors, 
and of which seven, and one of 1000 horse- 
power, are at present under construction, are 
double-acting two-cycle engines. The single- 
throw crank is moved by a piston of comparatively 
great length. When the piston is at its dead point, 
the exhaust slots of the one end are open. The 
pressure sinks quickly while these slots are being 
cleared, and the admission valve is opened when 
atmospheric level is almost reached. To prevent 
loss of power gas, scavenging air alone is 
first admitted ; the air and gas pumps are double- 
acting, and their crank has a lead over the main 
crank ; the air pump has a wider barrel than the 
gas pumps. The large engine started quietly, and 
gave beautiful indicator diagrams while running at 
40 and 36 revolutions. The object is to construct a 
slow-speed engine, suited for direct-driving of mine 
pumps. 

Piecework is the rule at Kortingsdorf, as indeed 
in most Continental works. Apprentices are not 
taken. An exception is made in the case of sons of 
members of the staff, who pass through a training 
course, sometimes in special shops. This applies 
also to the large electrical firms. 

The electrical department—at present one fine, 
large hall with separate office buildings—is well 
arranged under the superintendence of the chief 
electrician, Mr. Rosenberger, who did the honours ; 
and looks likely to hold out in the competitive 
struggle with its powerful, essentially electrical 
rivals. The latter term, we should at once add, 
is not strictly correct. The three great electrical 
firms of Berlin—the Allgemeine Elektricitiats- 
Gesellschaft, Messrs. Siemens and Halske, and 
the Union—are jointly interested in several general 
engineering schemes. 

To return to the electrical department of Messrs. 
Korting ; it supplies continuous and phase dy- 
namos and motors, transformers, switch-boards, 
the instruments for high-tension currents being 
fitted with chromate boxes, cranes with two 
or three motors, electric capstans and lifts, tram- 
way and automobile motors, portable motors 
and tool machines, &c. Throughout the works 
everything is tested before passing out of the 
shops, and the motors to be tested are fixed 
on one of three conical shafts of different 
sizes. Peculiarities are continuous-current motors 
for 5-horse-power and less, with commutator 
at each end, and two windings on the same 
armature for increased speed regulation, com- 
bined dynamos for continuous and _triphase 
currents, automatic starting resistances for lifts. 
There are also made complete lighting cars, to be 
drawn by two horses, consisting of benzine engine, 
dynamos, and lamps, all carried on a closed light 
truck, the doors of which turn on vertical or 
horizontal hinges, so that the car has protection 
against the rain. These cars are largely used for 
travelling shows, kinematographs, &c. Finally, 
the Kérting fly-wheel brake for running alternating- 
current dynamos in parallel is to be noted. 
This is an invention of Mr. G. Dettmar, Mr. 
Rosenberger’s predecessor. An _ electro-magnet 
is placed on the floor in front of the fly-wheel. To 
throw in a second generator, the governors of the 
respective engines are set for equal speeds at equal 
loads. The magnetic brake is then excited, until 
owing to the Foucault currents, circulating in the 
rim of the flywheel, the second engine is equally 
loaded. The speeds will then be the same and uni- 
formity will have been attained ; while with the 
ordinary running in parallel, the voltmeters may 
mark the same tension though the speed curves 
are not identical. The exciting current is after- 
wards slowly cut out. 

(To be continued.) 





THE CARDIFF SHOW. 

Arrer an interval of twenty-nine years, the 
Royal Agricultural Society of England is again 
holding its annual show at Cardiff. This is the 
penultimate exhibition of the series, which com- 
menced at Oxford in 1839, and will conclude at 
Carlisle in 1902. After sixty-two years of wander- 
ing, the Society has determined to settle down on 
a fixed location, and in future hold its summer 
meetings in London, at Ealing. The reason given 








for this change is that the losses of the last three 
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years have depleted the Society's funds very 
seriously, and that it is not prudent to risk a recur- 
rence of deficits. The Shows of Birmingham, 
Maidstone, and York made an aggregate loss of 
11,4151. But there were serious losses in the 
early days of the Society, and yet it flourished 
in spite of them. The three Shows of Derby, 
Southampton, and Shrewsbury, in 1843-5, made 
a combined loss of 8301/., and this followed on 
the losses of four preceding years, and was suc- 
ceeded by twelve other bad years. During the 
years 1891 to 1897 there was an aggregate profit on 
the Shows of nearly 14,0001., so that it looks as if 
the income of the Society, apart from the Shows, 
was not equal to its ordinary expenses. However, 
the abandonment of the peripatetic system has 
been definitely decided upon, and 100 acres of land 
have been secured at Ealing. They were taken on 
lease, but a great effort is being made to buy the 
freehold. The cost is 25,000/., and already large 
subscriptions have been received, the King head- 
ing the list with 250). There ought to be 
no difficulty in raising the full amount, and 
everybody will wish the Society prosperity in 
its new quarters. At the same time it is certain 
that the agricultural engineers view the new system 
with misgiving. The show will undoubtedly change 
its character. The farmer will disappear from its 
precincts, and there will be left only the breeder, 
amateur or professional. The stimulating action 
which the Society exercised in the various parts of 
the country in succession will cease, and its func- 
tions will be left to the county shows, which are 
growing rapidly in size and importance. The 
history of the Society’s wanderings is written in 
the annexed Table : 


Country Meetings of the Royal Agricultural Society of 
England since its Establishment. 














| Number | Financial 

Year | Place of Country | of Im- Femara esult. 
a Meeting. | plements ‘Admitted (+ = Profit 
| Entered. *| — =Loss.) 
| | £ 

1839 |Oxford .. ..| 54 — 1,162 
18409 (Cambridge .. oa] 115 ae | — 938 
1841 (Liverpool .. aH $12 = | — 2,166 
18642 [Bristol ..  ..| 455 -- | — 1,806 
1843 |Derby le se 508 va — 3,164 
1844 /Southampton af 948 ee | — 2,142 
1845 [Shrewsbury “| 942 .. =| — 2,995 
1846 |Newcastle .. ws 735 — 2,138 
1847 |Northampton ..| 1,321 cee, 1,636 
1848 |York.. = an 1,608 AS | — 2,826 
1849 |Norwich .. --| 1,888 |; — 1,958 
1850 | Exeter ..{ 1,228 =. | le 
1851 |Windsor -.  :.| °. ae 
185z | Lewes ns --| 1,722 re | — 3,218 
1853 |Gloucester .. --| 1,803 36,245 — 2,084 
1854 =| Lincoln ne of oe 37,635 | — 1,002 
1855 | Carlisle ..| 1,814 87,533 | — 860 
1856 (Chelmsford .-| 2,702 32,982 — 1,982 
1857. |Salisbury .. “| 2,496 37,342 — 3846 
1858  |Chester ..| 8,648 62,539 | + 1,119 
1859 Warwick .. is 4,618 55,577 + 1,433 
1860 |Canterbury.. ..| 8,947 42, — 2,005 
1861 Leeds on 5,488 145,738 + 4,470 
1862 Battersea .. 5,064 124,328 — 3,634 
1863 Worcester .. 5,839 75,807 — 1,279 
1864 Newcastle .. 4,024 114,683 + 1,342 
1865 |Plymouth |: :.| 4,023 | 88,036 | — "743 
1866 |No Show. | 
1867 |Bury St. Edmunds | 4,804 61,837 | — 2,040 
1868 Leicester . - | 6,369 97,138 + 4 
1869 Manchester - | 7,724 189,102 + 9,153 
1870 Oxford = .-| 7,861 72,053 —- 2,504 
1871 |Wolverhampton* ..! 7,650 107,519 | — 2,175 
1872 Cardiff a m 5,843 85,185 — 602 
1873 Hull .. 5,634 104,722 — 414 
1874 Bedford 5,931 71,989 — 3,717 
1875 Taunton | 4,214 47,768 -- 4,577 
1876 Birmingham | 6,414 163,413 + 3,424 
1877 Liverpool .. | 6,930 138,354 + 38,947 
1878 | Bristol . | 6,837 | 122,042 | + 1,667 
1879 |Kilburn .. ..| 11,878 | 187,323 | —15,064 
1880 | Carlisle .| 4,196 92,011 | — 538 
1881 Derby 5,960 127,993 + 4,528 
182 Reading | 6,102 82,943 + 20 
1883 York.. x 6,058 128,117 + 5,190 
1884 |Shrewsbury --| 5,241 94,126 + 2,801 
1885 Preston * .-| 5,313 94,192 | + 1,921 
1886 Norwich -.| 4,656 104,909 | — 1,062 
1837 Newcastle .. --| 8,616 127,372 — 2,029 
1888 | Nottingham an 4,717 147,927 | + 4,229 
1889 Windsor ‘ .-| 7,446 155,707 — 4,966 
1890 Plymouth .. .-| 4,148 97,141 | — 2,197 
Wl Doncaster .. ..| 6,847 111,500 + 104 
1892 Warwick .. ..| 6,430 96,462 | + 2,055 
1893 Chester .-| 6,527 115,908 weg 2,404 
1894 Cambridge .. ..-| 6,031 111,658 + 1,096 
1895 Darlington .. ae 5,855 100,310 | + 653 
1896 Leicester .. ..| 6,447 146,277 | + 3,600 
1897 Manchester --| 7,340 217,980 | + 4,074 
1898 | Birminghamt --| 4,988 98,277 | — 1,568 
1899 Maidstonet 1. eee 68,576 | — 6,382 
1900 | York SME ice 87,511 | — 3,468 
iol |Cardiff = 3. 1.| 4.070 





* Exhibition of duplicate implements prohibited after 1871. 
t Exhibits in special shedding are grouped together, and do not 
bear separate numbers. 





The Show ground at Cardiff is most conveniently 
situated with regard to the town, being little more 


fortunately very narrow, and to make up for this 
the length is 1500 yards, or more than three- 
quarters of a mile. It is a full half-mile from the 
gates to the horse-ring, so that a day spent in the 
Show is necessarily somewhat fatiguing. The 
introduction of the horse-ring, with jumping com- 
petitions, is quite an innovation at the Royal Show, 
and is made in compliance with local customs. 
The date of the Show is also unusual. Generally 
it opens on Saturday, and closes on the following 
Friday evening. This time it opens on Wednesday, 
in order that the shilling days may fall on Saturday 
and Monday, when the pit-folk from the hills make 
holiday. It is to be hoped they will come in thou- 
sands, to make amends for the slackness of the 
Yorkshire people last year. 

From the point of view of the engineer in search 
of novelties, the Show is most disappointing. One 
may wander from stand to stand and find nothing; 
and when at last something new is discovered, it is 
very often of a trifling nature. At the time of 
writing it has not been possible to make a com- 
plete view of all the exhibits, but the impression 
left after a cursory inspection is that there is nothing 
of importance to mark the year. 


Gas anp Or Enorngs. 

The gas engine is becoming a dwindling factor 
in the Show. There are but few makers of im- 
portance showing, viz.: Messrs. Crossley Brothers 
and Co., Manchester ; Messrs. Tangyes, Limited, 
of Birmingham ; the Dudbridge Iron Works, Li- 
mited, of Stroud; Messrs. Robey and Co., Limited, 
Lincoln; Messrs. Allen and Barker, Limited, 
Taunton, and the National Gas Engine Com- 
pany, Limited, Ashton-under-Lyne. It is not that 
the demand for gas engines is less, but that the 
oil engine is supplanting it with agriculturists. 
Although the Show ground is so near the town, 
and, in fact, has an important residential road run- 
ning along one side of it, there is no gas laid on, 
and the engine makers have either to show their 
engines standing or else make gas for themselves. 
Two of these have followed the latter course. The 
National Company, who always have an imposing 
display of engines of high quality, have put down a 
plant of the usual type for making Mansfield 
gas. Messrs. Crossley are showing an entirely 
new producer plant, made under the patents of 
Mr. Crossley and Mr. James Atkinson. This plant 
is full of interest, as it is well known that 
Messrs. Crossley have run their works for many 
years with producer-gas, at an expenditure of coal 
far below the best steam engines. They have 700 
horse-power constantly at work, and their experi- 
ments are made on a corresponding scale. We 
hope in the future to publish a full account of the 
new producer. It isnot a device that can be clearly 
explained without the aid of drawings, and, there- 
fore, we shall content ourselves for the present 
with a general account of method of working. The 
‘*poor gas” of the gas engineer is a mixture of 
hydrogen, carbonic oxide, carbonic acid, and nitro- 
gen. Itis made by blowing steam and air through 
glowing carbon, by preference anthracite. The 
steam is dissociated, the hydrogen passing out, and 
the oxygen combining with thecarbon. The oxygen 
of the air also combines with carbon, first making 
carbonic acid, and then, by taking up another atom 
of carbon, carbonic oxide. In connection with the 
produce in question, there is no boiler—a notable 
gain, as the boiler requires a good deal of fuel and 
attention. In place of it, the hot gas is led through 
a series of trays filled with coke over which water 
trickles. The heat of the gas is in this way trans- 
ferred to the water, and the gas cooled. The air 
blast is supplied by a fan, and the air also sent 
through trays of coke over which the water heated 
by the gas trickles. The air becomes gradually 
warmed in the presence of hot water, and it siezes 
all the moisture it can carry, its capacity rising 
with its temperature. By the mechanical arrange- 
ments the water is exposed alternately to the gas 
and to the air, the cycle being such that as the 
air grows wetter it meets with hotter water. 

The humidified air is then conducted through a 
jacket space around the producer, where it obtains 
superheat before it finally enters the fuel, and in 
this way cooling of the interior is avoided. The 
faster the producer is worked the hotter is the gas, 
and consequently the more water is carried by the 
air, and the gas becomes richer by increase of 
hydrogen. When the demands of the engines 
slacken, the contrary action takes place, which is 





than 10 minutes’ walk from the station. It is un- 


just what is wanted, if there must be variation at 


all. There are many novel features about th® 
producer, but they cannot well be made intelligible 
without drawings. Messrs. Crossley are full of 
confidence that this system of gas production will 
find a large field in the future. 

_The one feature of the Show that meets the 
visitor at every turn is the oil engine. Apart from 
the trials, which we deal with in another column, 
there are enough oil engines to impress even the 
most casual onlooker. There are no less than 
twenty-seven firms indexed as showing fixed oil 
engines, and eleven as showing portable ones. 
The remarkable part is that makers that, two 
years ago, showed two engines, now show four of 
larger size ; and those that showed four now show 
eight. There is advance all along the line, and 
plenty of evidence of prosperity. We doubt if the 
general engineer realises what a big trade the oil 
engine has become. When looking at the splendid 
display of Messrs. Richard Hornsby and Sons, 
Limited, of Grantham, we were told by their 
representative that they had sold two hundred 
engines of 25 brake horse-power each to the 
Government. They had on their stand an engine 
of 50 brake horse-power. At the first thought one 
doubts if such an engine can be wanted. The oil 
it consumes must cost far more than the coal for a 
steam engine of equivalent size, and it cannot well 
be left without some amount of skilled supervision. 
Still the fact remains that such engines do sell in 
this country. One can understand them going to 
Russia, where crude oil is very cheap. Here it is 
a different matter, and their success can only be 
ascribed to their handiness and facility in starting. 
They probably go for what are called ‘‘ estate 
purposes :” to saw timber, work a dynamo, pump 
water, and a dozen other purposes which are very 
intermittent, and which are yet sometimes extremely 
urgent. It is a mistake to suppose that the cost of 
fuel is the only factor of importance in connection 
with an engine—often it takes quite a subsidiary 
position ; if it were not so, these large engines 
would never be made. 

We do not propose to go through the oil engines 
seriatim. There are a certain number of permu- 
tations among automatic valves, positively acting 
valves, hit-and-miss motions, centrifugal and inertia 
governors, and the like, and most of them are to 
be found on the show ground. We described in 
detail last week the engines entered for the trial, 
and these serve very well as examples of all the 
rest. Practice in oil — is becoming so far 
stereotyped that it ne detailed drawings to 
adequately explain the differences between those 
of similar types. It is only in case of considerable 
departure from the past designs of a firm that it is 
worth while to attempt a description in words. 

Messrs. J. and H. Gwynne make quite a large 
display this year, and have on view several novel- 
ties. Prominent among these is a vertical oil 
engine geared direct to a centrifugal pump, and 
running at 500 revolutions per minute. It is a 
matter of surprise to find Messrs. Gwynne manu- 
facturing oil engines ; and it is eloquent testimony 
to the general convenience of this class of engine 
in conditions where a constant load is not to be 
expected. The engine in question, which we illus- 
trate on page 835, is of the vertical type, with an 
enclosed crank chamber, and follows the four-stroke 
cycle. The points of novelty are chiefly in the de- 
tails of the vaporiser, since at the very high 
speed aimed at it is important that the mixture 
of oil and air should take place with great 
uniformity and certainty. The oil is kept in a 
tank under a slight air pressure, there being a 
special pump to maintain this. From the tank it 
runs to the inlet valve, and also to the lamp which 
heats the ignition tube in the vaporiser. The oil 
inlet valve is operated by a cam on the sideshaft 
through the intermediary of a hit-and-miss motion, 
controlled by the governor, the feed only taking 
place when the governor permits it. When there 
is no oil feed the governor holds open the exhaust 
valve. The air is drawn in by the suction of the 
piston through an automatic valve ; but before it 
reaches this valve it traverses backwards and for- 
wards through passages around the vaporiser, 
until it finally reaches the fine jet through which 
the oil is sprayed. The mixed oil and air are further 
mixed by a series of gauze screens, and then pass 
through the vaporiser, and under the air valve 
into the cylinder, where they are exploded. The 
vaporiser can be completely taken to pieces in a few 
seconds by slackening one screw, and both air and 





exhaust valves can removed after three nuts 
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have been taken off. In this way the task of remov- 
ing deposits is rendered most easy, and there is no 
excuse for the attendant not keeping the engine at 
its best pitch of economy. As will be seen from 
our illustration, the general design is very neat. 

Messrs. Crossley Brothers seem determined to 
show that while they can win prizes with large 
engines, there is nothing too small to receive their 
attention, and they can bring the same skill to bear 
ona small engine of the simplest construction as 
they do on the large ones, in which a certain 
amount of complication is to be expected. Their 
small oil engine of 14 brake horse-power seems to 
have reached the undeniable minimum of moving 
parts. It has only one cam and one lever. 
An inertia governor is fixed on the lever, and 
operates the exhaust valve by a hit-and-miss’motion 
holding the valve shut when the engine runs too 
fast. The method of governing by holding the 
valve open is common enough, but to hold it shut 
is, we believe, a novelty. There is an excellent 
reason for doing so, for the engine depends ordi- 
narily for its ignition on the heat of the combustion 
chamber. If large quantities of cold air are passed 
through the cylinder at small loads, the combustion 
chamber is apt to become unduly chilled. As it is, 
it will not keep hot at no-load. At such times as 
the engine is running absolutely light, a so-called 
domestic lamp is placed beneath the vaporiser. 
This is a lamp with a circular wick and an iron 
chimney, and is both cheap and easy to manage. 

The oil is contained in a vessel under air-pres- 
sure, andruns to the oil-valve. The oil and air 
valves are combined in the following way : First, 
the vacuum behind the outmoving piston opens the 
air-valve slightly. Then, as the vacuum increases, 
the valve opens wide ; but in the course of its 
travel it momentarily opens the oil-valve, and then 
closes it. The oil is thus swept along between two 
bodies of air through the vaporiser, just as a bag 
of letters is picked up by a mail van behind a loco- 
motive. We are informed that these small engines 
have been run on an expenditure of 1 Ib. of oil per 
brake horse-power, and that they will also work 
with crude naphtha. 

Messrs. Tangye’s, Limited, Birmingham, show 
an oil engine geared to a pump by a Renold’s 
chain, the whole forming a very compact plant well 
suited for work on an estate. The use of these 
chains is spreading rapidly, as they are much 
cheaper than gear and give satisfaction in action. 
Messrs. Tangye also show a handsome 125 horse- 
power gas engine driving a pump. 

Among the firms who have recently commenced 
the manufacture of oil engines is the Britannia 
Company, Colchester. Their engine is of 3 horse- 

wer, and is driving a dynamo to light the stand. 

he exhaust and air valves are driven positively, 
and the vapour valve by a hit-and-miss device from 
the governor. The firing is automatic, and the 
oil runs to the cylinder by gravity, and is sucked 
into the vaporiser by the action of the piston. 

Messrs. George Davies and Co., of Abergavenny, 
find their trade demanding something larger than 
the Paragon engine, for which they obtained such 
a splendid advertisement by selling one for use 
at Tearara- nig The larger engine is named 
the ‘‘Simplex,” which would be an admirable 
designation if it were not so near akin in sound to 
** complex.” However, the engine is simple 
enough, although it has had a valve and a pump 
added to adapt it for heavier work than the 
‘*Paragon.” At the adjoining stand the Dud- 
bridge [ron Works, Limited, Stroud, show several 
well-finished engines, one of which—a portable— 
we shall illustrate next week. The hit-and-miss 
motion works the oil pump and the vapour valve, 
while the air valve and exhaust valve are worked 
by levers from the camshaft. 

It is impossible to pass without a word the fine 
display of Messrs. Blackstcne and Co., Stamford, 
comprising twelve engines varying between 1} 
and 21 brake horse-power. This firm won the first 
prize at the Highland trials in 1889. 

As regards the other oil engines, the briefest 
mention must suffice. Six of them we dealt with 
in connection with the engine trials last week, 
viz., Messrs. Crossley Brothers, Limited, Messrs. 
R. Cundall and Sons, Limited, Messrs. J. and F. 
Howard, Messrs. E. Humphries and Co., Limited, 
Messrs. Nayler and Co., and Messrs. Ruston, 
Proctor, and Co. The Campbell Gas Engine 
Company, of Halifax, should have been in the 
trials, but were not ready, and the same is 
true of Messrs. Hardy and Padmore, Limited, 





Worcester. Messrs. Robey and Co., Lincoln, 
Messrs. Carson and Toone, Warminster ; Messrs. 
James B. Pelter and Sons, Yeovil ; Messrs. Allen and 
Barker, Taunton ; Messrs. H. P. Saunderson and 
Co., Bedford ; Messrs. C. F. Wilson and Co., 
Aberdeen ; and Mr. A. W. Harrison, Abergavenny, 
mostly show engines which are either of their pre- 
vious patterns, or else are but slightly modified. 
One or two of them have new engines which do 
not call for extended notice. 


Stream ENGINES. 


There is no place in the world in which a finer 
display of engines can be seen than at the shows 
of the Royal Agricultural Society. Traction 
engines, portable engines, stationary engines, 
and high-speed engines are to be found there, 
the products of firms who have spent years in 
the study of designs, and have attained such finan- 
cial success that they adopt every possible 
improvement in the way of tools and processes. 
A gradual change, difficult to chronicle from year 
to year, but very noticeable over an extended 
period, is to be seen on all hands. Steel supersedes 
iron, machine riveting takes the place of hand work, 
interchangeability rules everywhere, angle iron 
gives way to the flanging machine, pressures rise, 
bearings grow longer, and moving parts more 
massive, and in a general way engines afford more 
power, and give the promise of a longer life, with 
very infrequent visits to the repair-shop. Finish 
is highly valued by the agricultural engineer ; pos- 
sibly his customers demand it, but certainly they 
get it. It is easy to decry finish as a useless 
appendage which costs money and gives no 
return. Our friends across the Atlantic boast 
that they put it inside their engines, where it is 
wanted, and do not waste it over the exterior. 
But, nevertheless, there is a great deal to be said 
for it. To begin with, it is very difficult to have 
two standards of workmanship in an establishment 
—as good as possible for the essential parts, and 
inferior for the rest. The first-class workman 
cannot bring himself to do poor work, while the 
mediocre man rapidly falls away when he is per- 
mitted at times to scamp his jobs. Just as inferior 
currency always drives sterling coin out of circula- 
tion, so inferior workmanship has a tendency to 
spread through a works, and supersede the better. 
When every visible piece of an engine is first-class, 
the buyer has the assurance that what he cannot 
see will be equally good. He has the further 
assurance that what he pays for external finish will 
be ultimately saved by the greater care his men 
will take of the engine. A piece of mechanism 
which is a source of pride to the attendant gets far 
better treatment than one which no amount of 
trouble will make appear other than common- 
place. 

The one completely new design of engine 
in the show is an horizontal one, shown by 
Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough. It has a cylinder 12 in. in dia- 
meter by 30 in. stroke, and is designed to work 
at 100 lb. pressure. Messrs. Marshall have long 
made an engine with Proell gear; but they 
have now entirely redesigned this gear, or, 
rather, they have got out now one which retains 
only the double-beat valves which distinguished the 
former. These valves, which are situated at the top 
of the cylinder, are worked by side shafts driven 
by bevel gear from the crankshaft. On this shaft 
there is a small eccentric for each valve, the eccen- 
tric working a lever which carries trip pads. These 
pads engage with trip levers coupled to the valve 
spindles, and raise the latter. 

The trip pads are connected with the governor 
through the medium of eccentrics and a shaft, and 
the position of the pads determines the point of 
cut-off, the valve remaining open a longer or 
shorter time, according to the position of the pads. 
The exhaust valves, placed beneath the cylinder, are 
of the same design as the steam valves, but are 
worked by cams and springs, and have a rapid-closing 
motion. This engine runs at 600 ft. a minute, 
which is 100 ft. a minute more than the Proell 
engine. The lubrication is effected by a pair of 
pumps, the oil sing into them drop by drop 
through glass rt sy so that its actual flow can be 
seen. There are needle valves by which the flow 
of oil can be adjusted or cut off entirely. 

Messrs. Ruston, Proctor, and Co., Lincoln, also 
show a fine horizontal engine, with cylinder 13 in. 
by 24 in. stroke, of which the design has been 
somewhat modified. This is fitted with a Ryder 





expansion gear, and is an admirable piece of work, 
as is also the high-speed vertical engine with shaft 
governor. The cylinder in this case is 8}in. in 
diameter by 8 in. stroke. 

A very imposing display of engines, portable and 
traction, is to be found on the stand of Messrs. 
Ransomes, Sims, and Jefferies, Limited, Ipswich. 
They, like several other makers, are introducing a 
third speed on their agricultural locomotives. At 
one stand we asked what was the good of high 
speed when the Act laid down four miles an hour 
as & maximum, and for answer we received a 
smile more expressive than words. Messrs. John 
Fowler and Co., Leeds, show a large amount of 
steam ploughing tackle, including both engines, 
ploughs, and cultivators. Among their engines is 
one with three speeds, and it is noticeable as being 
practically the largest which can be used in England 
under the present Act of Parliament. It is of the 
same type as adopted by the War Department, and 
a large number of such engines have been used in 
South Africa during the present war. 

In spite of the general re-arrangement of stands 
caused by the unusual shape of the show ground, 
Messrs. Clayton and Shuttleworth, Limited, Lin- 
coln, retain their usual commanding position oppo- 
site the main entrance. They exhibit traction 
engines of 6 and 7 horse-power, a 10-ton road roller, 
and an 8 horse-power portable. There is no need 
to speak of the quality of these engines; their 
merits are known all over Europe, and beyond. 
Messrs. Aveling and Porter, Limited, Rochester, 
have brought to Cardiff a road locomotive with 
treble speeds, and somewhat different from their 
former patterns. It is on the compound principle, 
the valves being placed on the sides of the cylinders 
and not on the top as heretofore. This arrange- 
ment gives greater port area. The engine is 
carried on springs, the gear having specially long 
teeth to allow of the play of the springs. The driving- 
wheels are 7 ft. in diameter, and are a very fine 
piece of work. They are each composed of two 
T’s, with a narrow plate riveted between them on 
the inner side of the flange, and a broad plate, 
which forms the tyre of the outer side. Over this 
latter are diagonal strips to give grip on the road. 
There is also an angle-iron ring riveted to the web 
of one T for the brake block to bear upon. Messrs. 
Aveling and Porter also show a 5-horse-power com- 
pound traction engine—an unusually small size. 
Messrs. Richard Garrett and Sons, Limited, 
Leiston, show both portable ‘and traction engines 
of their well-known make. 

Somewhat contrary to the general custom, 
Messrs. Charles Burrell and Sons, Limited, Thet- 
ford, show a compound road locomotive with two 
cranks. Generally their compounds have only one 
crank. This is a very handsome engine. Engines 
are also shown by several other makers, but we 
must defer our notice of them, and of other 
exhibits, till next week. 





CataLocugrs. — The Haarlemsche-Machine-fabrik, of 
Haarlem, Holland, have sent us an illustrated pamphlet 
describing the Lacour grabs and dredgers for the working 
of | yearend alluviums. The apparatus consists of a 
land excavator and a washing plant, so arranged that 
when necessary it is possible to use the same water 
over and over again. The largest size of machine is said 
so be capable of excavating and washing some 1200 cubic 
yards per day under favourable conditions.—We_have 
received from Messrs. W. C. Bryce and Co., 21, Water- 
lane, Liverpool, copies of catalogues describing the 
specialities of the Direct Separator Company, of Syracuse, 
New York. In these separators the water is removed 
from the steam by ng the latter over a series of 
rough surfaces to which the entrained water clings, and 
ultimately finds its way to the bottom of the apparatus, 
whence it can be drawn off in the usual way. This 
pattern of separator is intended to be mounted direct on 
the cylinder. It is claimed that under average conditions it 
will deliver steam containing less than 1 per cent. of 
moisture. Another device manufactured by the same 
firm is intended for attachment to the exhaust pipe of a 
non-condensing engine, and prevents the passage of water 
and oil into the outer air, which in certain cases causes 
much annoyance to passers-by, who get plentifully 
sprinkled.—A catalogue of oil mill machinery has been 
sent us by Mr. Robert Middleton, of the Sheepscar 
Foundry, s. In this catalogue will be found illus- 
trated specifications of seed rolls of various patterns, 
heating kettles, cake-moulding machines, edge-running 
mills, presses, and other t of kindred character.— 
Messrs. Lacy, Hulbert, and Co., of London, have recently 
issued a pamphlet describing the Boreas air com- 
pressors. These are of the compound type, the first stage 
of compression being effected at the top of the cylinder, 
and the second in annular space below the piston 
between a large trunk and the cylinder wall. Between 
the two stages of compression the air is passed through a 
cooler in the base of the machine, 

















June 28, 1901.] 





ENGINEERING. 


847 








— 


THE SHALLOW-DRAUGHT GUNBOAT 
CONSTRUCTED BY MESSRS. YARROW AND O0., LIMITED, 


“TEAL.” 
POPLAR. 








On the present page we illustrate one of two 
shallow-draught river gunboats, built to the order of 
the British Admiralty, by Messrs. Yarrow and Co., of 
Poplar. These vessels are named the Teal and the 
Moorhen. They are each 160 ft. long and 24 ft. 6 in. 
wide. The hull is composed entirely of galvanised 
steel, and is subdivided into twelve watertight com- 
partments. The main deck is of steel, and is covered 
with corticene. The upper deck, or battery deck, 
extends for about half the length of the vessel. Above 
this is the awning deck, trom which are swung 
the hammocks for the accommodation of the troops. 
Protection is afforded at the sides of the vessel by 
chrome steel plates, by Messrs. Cammell and Co. These 
are of sufficient thickness to resist rifle-fire point- 
blank at close quarters. This armour protects the 
machinery and cabins; chrome-steel plates form the 
bulwarks round the battery deck. Forward, on the 
battery deck, there is a conning-tower, which is also 
rifle-proof. 

The duty for which these vessels were designed was 











Aft of this there is a cabin which will accommodate 
eight petty officers. The arrangements for the crew 
are made for natives, and there is a specially-fitt-d 
sick bay. The magazines are placed below, ammuni- 
tion hoists passing through the cabins, so that there 
is direct communication, under cover and protected 
from shot by the cabin plating, between the magazine 
and the battery deck. 

The vessels have square sterns, and in order to 
insure quick mancuvring powers—very necessary 
when navigating crooked rivers, often full of shallows 
—there are four rudders, which can be actuated either 
by steam or hand gear. There is a fan in the stoke- 
hold, for forced-draught purposes. This was not in 
operation during the official trial, to which reference 
will be presently made, but is intended to be used 
under exceptional circumstances, when only wood of 
an inferior character is available for fuel. 

It will be seen, from what has been said, that Messrs. 
Yarrow, in accepting this contract, had a somewhat 
difficult problem to solve before attaining success. 


OrricraL TriAt oF H.M. Gunsoat ‘‘ TEAL,” AT THE ADMIRALTY MEASURED KNOT ON THE THAMES, 
May 24, 1901. 


Load, 40 Tons. Draught, 2 Ft. 2h In. 


























; | | Air Pres- |Revolutions| - 
| | Boiler | ¢ ‘ Second Mean 
Number. | Hour. | | Vacuum. sure in per Time. Speed. Means. 
| Pressure. | | Stokehold. Minute. Means. Speed. 
| | ge | ee eee 
Se See eee min. sec. | 
1 10.21 | 150 26 26 CO Nil 278.5 1 14.938 | 
| | 13.059 
2 10.32 159 26 25 99 287.9 5 22 11.180 13.013 
12.967 13,045 
3 | 10.42 150 | 6 26 »” 281.5 44 14.754 13 038 knots 
| | 13109 | equal t9 
a | 10.51 150 254 26 *” 282.6 6 1t 11.465 | | 13.085 15.014 
| | | | 23062 | statute 
5 |} 11.0 150 | 255 26 | » | 284.3 «9 14.458 | see | 13 095 miles. 
6 11.10 150 | 25) 26 | » | 280.8 5 0! 1200 | | 
Mean of Miles 253 26 Nil | Mean of means of revolutions 282 9. 
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| ! | 





After the six runs on the measured mile a three hours’ trial was proceeded with, the mean revolutions being 282.6, equal to 


13.033 knots, equal to 15 statute miles, as the mean speed for the three hours. 


During one hour wood fuel only was 


used, and forced draught was not resorted to, the fan being kept slowly revolving for the sake of ventilation only, 


to obtain a speed of 13 knots, equivalent to about 
15 statute miles an hour, when carrying a load of 
40 tons on a draught not exceeding 2 ft. 3 in. All the) 
machinery and fighting spaces were to be protected | 
by rifle-proof plating, and the fuel to be used was | 
wood only. he system of propulsion adopted by | 
Messrs, Yarrow in this case was that of twin screws, 
revolving in tunnels of a special design. There are 
two sets of compound surface-condensing engines, 
with a speed of about 300 revolutions per minute. 
There are two Yarrow water-tube boilers, of the 
usual straight-tube type made by this firm. 

The space available in these little vessels has been | 
skilfully utilised for the accommodation of officers and | 
crew. The former are berthed in well-fitted cabins 
between the main and battery decks; the armour | 
protection being loopholed for rifle fire. Forward, 
there is a cabin divided to form a ward-room and | 
¢xmmander’s cabin; this is fitted for three officers. | 


|old method of sending the hull out in 


The firm has had, however, considerable experience 
in steamers of this class, and for many —_ past 
has been remarkably successful in securing high speed 
on very light draught, with vessels built in floatable 
sections for easy transport. The latter system of con- 
struction was introduced by Messrs. Yarrow and Co. 
about eighteen years ago, by means of astern wheeler, 
Le Stanley, built to the order of the King of the 
Belgians for the exploration of the Congo River. The 


| floatable section system offers notable advantages in 


vessels intended for new countries, as it obviates 
ts, to be 
riveted up where skilled labour is nearly sure to be 
difficult to obtain, and where launching may be 
a tedious and prolonged operation. By placing 
the twin screws in tunnels of a special design, a 
large diameter of propeller is made possible, with- 
out the tips of the blades passing as they revolve 
below the bottom of the hull ; and thus the screws are 








not liable to be damaged if the boat runs on to a sand- 
bank. Moreover, they can be brought nearer the 
surface of the water without losing efficiency by draw- 
ing down air; and, indeed, the result of the trial shows 
a good propulsive result. With this system, too, the 
propellers are very accessible. Doors are placed at the 
crown of the tunnels, which rise above the level of the 
surrounding water, and by removing these the screws 
can be examined or removed without difficulty, while 
the vessel is afloat. The advantage of carrying out 
these operations without docking the boat or putting 
her ashore will be apparent, specially in a new country. 

It will be remembered that two shallow-draught gun- 
boats, The Shiekh and The Sultan, were built about 
four years ago to the order of the Egyptian Govern- 
ment for service on the Nile, where they played an 
important part inthe operations against Khartoum. 
The vessel now illustrated, H.M.S. Teal, was launched 
on May 18, with steam up, and at once made a run 
down the Thames for a preliminary trial. A few days 
later, the official trial, of which we annex particulars, 
was made. On this occasion the Admiralty were 
represented by Mr. Cotsell and Mr. Adams, of the 
Department of the Director of Naval Construction ; 
whilst Mr. Spyer and Mr. Harding were present on 
behalf the Engineer-in-Chief. 

From the naval architect’s point of view, the trials 
are exceedingly interesting. The high speed and 
light draught, the considerable ioad of 40 tons, and 
the large area protected against rifle fire, are all 
matters of great importance. From the engineering 
point of view, also, the performance of the boiler is 
worthy of attention, and shows how well the Yarrow 
class of steam generator can be operated without 
forced draught. It is not only to the designer of 
warlike cratt that these clever boats will appeal. 
They are, perhaps, of even more interest to trades 
engaged in opening up new markets for British manu- 
facturers in distant lands. 





INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed by the 
Board of Trade Return (Labour Department), shows 
very little change as compared with the previous 
month, but that little is favourable. Employment 
was, however, far worse than a yearago. The returns 
numbered 2607, viz., 1811 from employers, 639 from 
trade unions, and 157 from other sources. A new 
curve-line has been introduced into the chart, namely, 
dotted lines to show the mean of employment from 
1891 to 1900 inclusive ; it shows a far higher propor- 
tion of unemployed than in the past or the present 
year. Only once last year did the proportion reach 
the minimum point of this line of the ‘‘ mean” rate— 
the end of December. During the current year the 
proportion of unemployed began at three-eighths above 
that of 1900, but has now fallen to a point about 
equal to that reached at the end of September; the 
tendency is to a lower rate, 

In the 143 unions making special returns, there was 
an aggregate of 544,460 members ; of these, 19,487, 
or 3.6 per cent., were unemployed, as compared with 
3.8 per cent. in the previous month, and 2.4 per cent. 
at same date a year ago, in fewer unions and with 
fully 12,000 fewer members. 

The reports, as regards employment in the various 
groups of industries, vary considerably. In coalmining 
there was a decline in the number of days worked in 
the month, compared with a year ago, but an increase 
in the number of men employed. At collieries em- 
ploying 469,013 persons, the pits were worked on an 
average 5.23 days per week, as compared with 5,63 
days per week a year ago. In ironstone mining the 
average number of days worked was 5.65 per week, 
as compared with 5.79 days a year ago. The number 
of ironstone mines and open works included was 126, 
employing 15,324 persons. 

n the pig-iron industry, employment has improved, 
as compared with the previous month, but it-is much 
worse than a year ago. At the works of 114 iron- 
masters, 300 furnaces were in blast, employing 21,200 
persons ; in the previous month nine p furnaces 
were in blast, but a year ago there were running 80 
more than at the date of the returns. 

In the manufacture of iron and steel employment 
shows a — improvement over the month previous, 
but is much worse than a F ago. At 204 works 
covered by the returns, 76,627 persons were employed ; 
the total. volume of employment, taking into account 
the number employed and the number of shifts worked, 
indicates an increase of 2.6 per cent. over the previous 
month, but a decrease of 7.2 per cent. as compared 
with a year ago. 

Employment in the tinplate trade is better than in the 

revious month, but is much worse than a year ago. 
here were at work 344 mills, inclusive of those en- 
gaged in the manufacture of black plates, as com 
with 335 in the previous returns, and 418 a year ago. 
boyy number of persons employed was about 

Work in the engineering and metal trades group 

has continued fairly good. The proportion of unem- 
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ployed union membera was 3.4 per cent., the same 
as in the previous month; at the corresponding date 
last year the proportion was only 2.3 per cent. In 
the shipbuilding trades cit ae Or has taken place. 
The proportion of unemployed union members was 
only 2.3 per cent., as compared with 4 8 per cent. in 
the previous month, and 1.6 per cent. a year ago. 

In the printing and bookbinding group of trades em- 
ployment has declined in all branches. ‘The proportion 
of unemployed members of trade unions was 5.2 per 
cent., as compared with 4.1 per cent. in the month 
previous, and 4.4 per cent. a year ago. In the paper 
trades, on the contrary, trade hasimproved. The pro- 
portion of unemployed members of trade unions was 
3.2 per cent., as compared with 3.7 per cent. in the 
previous month, and 2.8 per cent. a year ago. 

In the building trades group, embracing all branches, 
employment has improved in some, but not in all; it 
is much worse generally than it was a year ago. The 
proportion of unemployed members, in the branches 
reporting, was 3.1 per cent., as compared with 3.4 per 
cent. in the previous month, and 1.9 per cent. a year 
ago. In the furnishing trades employment is better 
than a month ago, but worse than a year ago. ‘Lhe 
proportion of unemployed union members was 2.2 per 
cent., 2.5 per cent. in the previous month, and at the 
same date a year ago only 1.0 per cent. 

The glass trades reporting show an enormous pro- 
portion of out-of-work members—1l1.4 per cent. ; a 
year ago 10.1 per cent. The cost of unemployed 
benefit for years has been very high compared with 
that of other unions, especially in proportion to the 
number of members. 

on in the boot and shoe trades has im- 
proved ; it is still quiet on the whole, but good in 
some centres. In the leather trades it has continued 
t? pauee’s and is now good generally. The propor- 
tion of unemployed union members was 1.5 per cent.; 
in the previous month, 1.8 per cent. ; at the same 
date a year ago, 1.6 per cent. 

In the cotton industry employment remains fairly 
good in the spinning branch ; in the weaving branch it 
is quiet, showing a further decline. In factories 
employing 81,300 females, 75 of those employed in 
spinning, and 62 per cent. of those employed in weav- 
ing, were in full employment, as compared with 72 
and 64 per cent. respectively in the month previous, 
and 87 and 93 respectively a year ago. 


There were 64 labour disputes during the past month, 
involving 8039 work people, of whom 6340 were directly 
and 1699 indirectly affected. The corresponding 
numbers for the previous month were, 66 disputes, 
involving 35,322 persons; and in the same month a 
year ago 44 disputes, involving 15,931 work people. 
Of the 64 disputes enumerated, 29 occurred in the 
building trades, 12 in mining and quarrying, 8 in the 
textile trades, 3 in the engineering, metal, and ehip- 
building groups, and 12 in miscellaneous industries. 
There were 43 old and new disputes reported to have 
been settled, affecting 9089 persons; 10 of these, 
involving 1316 persons, terminated in favour of the 
workpeople; 10, involving 1335, in favour of the 
employers; and 21, involving 5445, were compro- 
mised. The two other disputes, affecting 993 persons, 
were being negotiated upon at the date of the report, 
certain points being under consideration. 

The changes in the rates of wages during the month 
affected no fewer than 375,756 workpeople. The net 
effect of all the changes was a reduction of 1s. 5d. per 
head in the weekly wages. Of the total number 
15,785 received advances, averaging ls. 74d. per 
head weekly ; and 359,971 sustained decreases, 
averaging 1s. 67d. per head weekly. The net result 
in the previous month was an average decrease in 
weekly wages of 2s. 8d. per head of 54,874 work- 
people ; in the corresponding month of last year the 
net result was an average increase of ls. Ofd. in the 
weekly wages of 181,200 workpeople. The chief 
advances in the month were to 6000 engineers in 
London, and 3000 boilermakers in Liverpool and 
Birkenhead. The decreases affected 319,740 colliery 
work people and 28,950 ironworkers. The reductions 
were general, extending over wide areas in England, 
Wales, and Scotland. 

Changes affecting 186,8°0 workpeople were arranged 
by conciliation or arbitration ; sliding scales, or some 
similar method, operated as regards 160,191 of the 
total. One case, affecting 130 workers, was settled 
by arbitration after a strike. Changes affecting only 
1351 persons were preceded by a stoppage of work. 
The remaining changes, affecting 27,514 persons, 
were arranged by direct negotiation between the 
parties interested, or by the representatives of em- 
ployers and employed selected for the purpose, or 
authorised by the respective associations of the two 
parties. 


In the Wolverhampton district a continued improve- 
ment is reported in the demand for rolled iron, both 
for home consumption and for export, and prices are 
hardening all round. Sheets, corrugated iron, and 
tube strip have advanced in prices by from 2s, 6d. to 


5s. per top. Branded bars have been ordered in heavy 
lots, and also special brands for Government depart- 
ments. Some heavy contracts have been on offer for 
bridge and girder material, and makes of common 
unmarked iron have been in such demand that higher 
rates have been quoted. Black sheets are in more 
active inquiry, particularly for galvanising purposes ; 
and mills, idle for weeks, are now running full time. 
Steel is in active demand, and prices are firmer than 
of late. Employment in the iron and steel trades 
generally shows an improvement, but in the wire 
mills of South Shropshire it is rather dull. In the 
engineering and allied industries only the ironfounders 
complain of being quiet. Cycle and motor makers 
reportadecline. In the hardware industries there are 
variations, but in none is trade said to be bad. 

The iron and steel trades show material improve- 
ment in the Birmingham district. Good attendance 
on ’Change and at market indicated an upward ten- 
dency. Consumers no longer held back orders in the 
expectation of further reductions in rates. Several 
new contracts have been placed of late, and works are 
kept in steady operation. Improved inquiry is mani- 
fest for both best and common bars. For the former 
prices are firm at full rates. The Unmarked Bar 
Association advanced their rates 5s. per ton. Pig- 
iron is in demand, prices firm, but no alteration. The 
general trade in Birmingham is fairly good and im- 
sete 2 In branches of trade unions, with an aggre- 
gate of 18,240 members, 561, or 3.1 per cent., were 
returned as unemployed, as compared with 581, or 
3.4 per cent. in the previous month’s report. Engineers 
report trade as good in two branches, and in nine as 
moderate. Smiths and strikers as good; toolmakers 
and machinists as moderate ; patternmakers and iron- 
founders as quiet; boilermakers generally as good. 
Electrical engineers are fairly busy ; employment in 
the cycle industry has been good throughout the 
district, and the motor industry fair. Employment is 
good both at West Bromwich and Redditch, and at 
Coventry it is moderately so. In the brass and copper 
trades some sections are fair, others quiet. On the 
whole, trade inthe Midlands may be said to be fairly 
good; the outlook is encouraging. 


The position of the engineering trades throughont 
Lancashire remains about the same as last reported. 
Electrical engineers continue to be greatly pressed 
with work ; locomotive and railway carriage builders 
are full of orders for some time to come; and 
boilermakers are kept very busy. Machine tool- 
makers are not, as a rule, booking new work in suf- 
ficent quantities to replace orders running out, but 
some of the leading firms are still well engaged upon 
work in hand. In other brances the complaint is that 
orders are not coming in to replace contracts running 
out. Textile machine-makers are very slack for the 
most part, and the outlook is not regarded as satis- 
factory. Inthe iron and steel trades consumers con- 
tinue to buy very sparingly, only from hand to mouth. 
There seems as yet to be a feeling that possibly prices 
have not touched the lowest level, hence some buyers 
keep back. Nevertheless things look better in the 
finished iron trade; barmakers especially are better off 
for orders. In the Manchester and Salford district 
employment is fairly good. Out of 24,403 members 
of trade union branches reporting 837, or 3.4 per cent., 
were returngd as unemployed, as compared with 3.8 
per cent. in the previous month. The engineers, 
smiths, and strikers, boilermakers, ironfounders, wire 
and steel drawers, and brassmakers, all report trade 
as moderate; machine workers and file-smiths as 
ag Generally the position is not unfavourable, 

ut few would say that it is satisfactory. 


The cotton trades of Lancashire are not very flourish- 
ing at the present time, and grave questions are arising 
still further to affect them. ‘It is said that consumption 
is thinning the ranks of the women workers in certain 
parts of South-East Lancashire, the mortality returns 
having greatly increased. Bad ventilation is said to 
be the cause—but they are healthy palaces now as 
compared with what they were some years ago. Bad 
material is a serious cause of complaint in some 
districts, and disputes often arise in consequence. 
The employers deny the allegations made, and hint of 
an intended general resistance to the demands made. 
Then, it is said, “driving” the girls is practiced in 
some of the mills by the overlookers, who, it is alleged, 
gain a commission on the girls’ earnings. If this be 
so, the proper place to thresh it out is on the Joint 
Committee, by which means alone can a satisfactory 
settlement of matters be effected. 


Workers in the underground kitchens, &c., of hotels 
and restaurants, are agitating for amendments in the 
new Factory and Workshops Bill, which will bring 
these places under its provisions as to health, hours, 
and other conditions. The ba emen and lightermen 
of London are also seeking to be included ; and the 
dockers demand further protection. We are now 
upon July: will the Bill stand a long list of amend- 





m-nts, some of which, however good or desirable they 


may be in themselves, may wreck what is generally 
regarded as a good measure? 


The joint conference of the South Wales Tinplate 
Masters’ Association and representatives of the 
workmen’s various unions, held last week, failed to 
arrive at a settlement of the question before it. The 
employers proposed to keep in force the present agree. 
ment, which expires on July 1, for another three 
months, so that inquiries may be instituted into the 
system of labour and machinery in use in the United 
States, before entering into a new agreement. The 
men’s representatives opposed this, and the conference 
adjourned. 

The strike at the Malleable Ironworks, Stockton-on- 
Tees, after 12 weeks’ duration, was settled last week, 
the men agreeing to resume work on the old terms, 
Some 2000 men were involved, the demand being for 
an increase of 4s. by the boiler-firemen. It is stated 
that the Federation of Trades brought about the 
settlement. 

The fraternal reception of French delegates, repre- 
senting trade unions and other labour associations in 
France, by the labour leaders and others in this 
country is regarded to have been a good success, 
There were 55 delegates in all. These were welcomed 
at a great meeting in Shoreditch Town Hall; were 
feasted at the Crystal Palace, at the London branch of 
the Co-operative Wholesale, and elsewhere. Those 
international greetings and festivities all make for 
peace between nations, and may help in some ways to 
solve certain labour questions, especially where compe- 
tition comes in. Lower wages and longer hours of 
labour abroad are often cited by British employers as 
reasons for not granting concessions in this country. By 
equalising the conditions this plea will fall. It might 
be also that the war of tariffs will be minimised by 
friendly intercourse. 

The Minister of the Interior stated in the Italian 
Chamber, on Friday last, that there had been 511 strikes 
in Italy during the last four months, affecting some 
2,000,000 workmen. The net result was an increase 
in wages amounting to 4,000,000/. a year. In all the 
strikes referred to there was very little disturbance of 
order. The Government, he added, decided to pursue 
a liberal policy, in order to ensure a further ameliora- 
tion of the workers’ lot. 

Strikes are extending in America. About 3000 
trackmen on the Canadian Pacific left work early in 
last week. In the construction department of the 
Newport News Shipbuilding and Dockyard Company 
some 300 machinists struck, rendering idle come 6000 
men. 

The employés under the London County Council 
seem to be preparing for a vigorous campaign in favour 
of their demand for a minimum wage of 30s. per week 
for 48 hours’ work. 

The unskilled labourers at Pembroke Dockyard had 
their wages advanced ls. per week, bringing the rates 
up to ll. per week. 

The Poplar Borough Council have advanced the 
wages of roadmen and sweepers ls. per week. These 
increases have been obtained without a strike. 








HYDRAULIC POWER IN STEELMAKING.* 


The Use of Hydraulic Power in the Manufacture of 
Iron and Steel. 


By Mr. R. M. Dak en (Diisseldorf). 


THE treatment of iron and steel, whether in a cold or hot 
state, frequently involves the application of pressures of 
such magnitude that their transmission by any other 
means than that of water under high pressure is impractic- 
able. It is therefore a matter of no surprise that the 
use of high-pressure water as a source of motive power 18 
largely on the increase, while at the same time, owing to 
the advance of electricity as a direct-acting power for 
driving auxiliary machines, the employment of low hy- 
draulic pressure is being rapidly abandoned. The limit 
between low and high pressure may be said to lie at about 
1400 Ib. per square 3 but the real advantage of the 
latter begins only at a much higher point. 

There has hitherto been a general tendency to keep 
hydraulic pressure comparatively low, for the sake of 
avoiding the difficulties which are apt to arise in design- 
ing the pumps, valves, accumulators, piping, and pack- 
ing ; cost of maintenance is also a source of trouble when 
very high pressures are used. On these accounts chiefly 
it has been usual not to exceed 5500 Ib. to 7000 Ib. pres- 
sure on the square inch. It will, however, be generally 
admitted that if the pressure could with safety be con- 
siderably increased, certain advantages might be secured, 
not the leant of which would be a reduction in the size of 
cylinders and rams. +4 ’ 

The following are the best means of attaining a higher 
pressure : : , 

1. To abandon the use of pumps with many compli- 
cated valves, accumulators, long pipe systems, and appa- 
ratus for the distribution of high pressure. i 

2. To increase the number of cylinders in the presses 10 
order to reduce the diameter. 








* Paper read before the Iron and Steel Institute. 
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3. To substitute for the leather stuffing-box some kind 
of packing which would cause less friction. 

The author himself successfully solved the first of these 
problems by the introduction of the multiplicator or 
intensifier. In saying this he does not lay claim to have 
been the first inventor, but states that, without any pre- 
vious knowledge of the appliance, he recommended the 
practical use of this principle to Messrs. Breuer, Schu- 
macher, and Co., at Kalk, near Cologne, and in co-opera- 
tion with them designed and perfected an intensifier 
which has now been widely —— and is to-day 
acknowled to be the most suitable apparatus for pro- 
ducing high-pressure water. Indeed, it may be reckoned 
to have secured a lasting place among the tools for metal- 
lurgical work. 

The first application of it, about twenty years ago, was 
to the driving of a bloom shears (see Fig. 1, page 849). 
The intensifier was placed above the hydraulic cylinder, 
and the piston-rod of the steam cylinder was arranged to 
enter or into the former, producing there an in- 
crease in the hydraulic pressure in the proportion of about 
1 to 100. 

After thoroughly studying a scheme for applying it to 
shears for cutting e ingots, it was found that this form 
of construction would be too high for most of the rolling 
mill buildings, which at that time it was usual to make 
very low. On the other hand, the double-acting er 
ment would use too much steam. It was therefore de- 
cided to adopt the arrangement shown in Fig. 2, which 
was succesefully carried out, and has since been em- 
ployed not only for bloom shears, but for numerous other 

urposes lhesides. The establishment of Messrs. Breuer, 
Saummmasiee, and Co. has supplied in all about 270 
hydraulic presses of various kinds on this system, and 
other firms have taken up the principle so far as it 
ap end emo without infringing the patent. 

he fi gement of she intensifier proved to be 
s3sessed of other unlooked-for advantages; thus it is 
ound that the piston, when actuated from below, does not 
require any special powers for the back-stroke, but, never- 
theless, it acquires a considerable speed (up to 70 strokes 
per minute) ; it became, moreover, possible to place the 
intensifier, which is quite separate, at any desired distance 
from the press, an arrangement which is sometimes ex- 
tremely convenient for local reasons. Another unexpected 
advantage was manifested in the immediate stopping of 
the piston the moment that the entering steam is cut off, 
which cannot be so easily effected if the piston is made to 
work in the reverse direction, owing to the necessity of 
having to counterbalance the effect of gravity each 


time. 

Undoubtedly the best field for the application of high- 
pressure water is afforded by forging presses, some of 
which have already been built capable of exerting a pres- 


sure of 15,000 tons, and as there is every probabilitv of a ES SEE eM nt ae ae 
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further advance in this direction, it would nob be out of 
place to examine for a moment the mechanism of a forg- 
ing am and the conditions which are required to bs 
fulfilled. The resistance presented by the object to be 
forged varies very much according to its cross-section and 
temperature. For instance, a soft and very hot steel may 
require @ pressure of 2500 Ib. per square inch, while for a 
hard steel, at the lowest forging temperature, a pressure 
of about 14,000 1b. becomes necessary. Lara: also into 
account the different cross-sections of forgings, the workin 
| Pressure of a forging press may vary in the proportion o 
| one to ten, and even more. 
| When the press was first introduced on a large scale for 
| forging heavy steel ingots, about twelve years ago, the 
| double-acting steam pump was considered to be the most 
economical apparatus for producing high pressure, and 
| theaccumulator was so arranged as to allow two or three 
degrees of pressure to be exerted; for instance, 2800 lb., 
| 4200 Ib., 5600 lb. per square inch. This involves a ve’ 
large initial outlay on the plant, and the economy whic 
| theoretically should be realised can only be effected if the 
attendant is always on the watch to adjust the pressure to 
exactly suit the resistance ; as a rule, however, he seldom 
takes the trouble, and the machine works most of the 
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time at the full pressure. Against the intensifier it was 
always urged that the consumption of steam was much 
greater than with the steam pump, on account of the 
whole space beneath the prea being filled at each stroke 
with steam at the full boiler pressure, while the resistance 
to be overcome varied greatly. 

The fact, already alluded to, that the piston always 
immediately stops when steam is cut off, clearly proves 
that the —e power of the steam in the cylinder 
always exactly corresponds to the resistance which the 
piston has to overcome, but in order to obtain absolute 
certainty on this point it was decided to make a test with 
an indicator. For this purpose the indicator was fixed to 
a 1500-ton forging press in such a manner that the cylin- 
der of the instrument could be placed in direct communi- 
cation with the under part of the intensifier cylinder, 
while the indicator card was driven off the piston-rod by 
means of a friction roller. A very small ingot was pur- 
posely placed under the press, and the diagrams were 
obtained which are seen reproduced on Figs. 3to 9, page 849. 
These show that at first a steam pressure of only 21.6 1b. 
per square inch was necessary, and that it rose gradually 
to 28 lb. The full boiler pressure was only required when 
the ingot came to lie with its whole length upon the anvil 
(see Fig. 10), covering the latter entirely. This shows 
clearly that the intensifier is the most economical ap- 

liance for cowie Lays extremely high pressure on water. 
fact, it cannot be otherwise, since any surplus pressure 
under the piston accelerates the latter, causing expan- 
sion to take place in the cylinder, and thereby reducing 
the steam pressure, while the further entrance of steam is 
checked by the piston valve, for distributing the steam 
which is under the control of the attendant. It should 
be particularly noted that the lifting and lowering of the 
ram of the press is effected by low-pressure water, so that 
the press cylinder always remains filled up with water, 
and the high —— is only brought to bear the moment 
the head touches the piece to be forged. 

The doubt was also formerly expressed, whether the 
speed of press ram under these circumstances would be 
sufficient for forging ; but this fear, too, is entirely with- 
out foundation, since the largest presses are capable of 
delivering 20 full strokes per minute, which means aspeed 
of 10 ft. 6in. per minute. As regards light strokes for 
finishing the surface of a forging, it is possible to make 
40 to 70 per minute. Such great diversity is shown 
in the application of the hydraulic principle to the 
forging press, that it may be of interest to discuss some 
of the more prominent types, both of those actually built 
and of some which are not yet complete, but in all cases 
the employment of the intensifier is shown to be most 
advantageous. One of the smallest examples at work is 
used for squeezing puddled blooms, working at from 150 
to 250 tons (see Fig. 11, e 851). With regard to this, it 
was at first generally thought that the press could not satis- 
factorily replace the steam hammer, but experience has 
proved the contrary—namely, that the. pressed blooms 
are showing less waste and a better quality of iron than 
those forged under the hammer. Asa result of these, 
eight presses have been built and put to work in the last 
few years. The next size is a press of 500 tons, which is 
used to forge rings, of which tyres are made, wagon axles, 
&e, Then follows one of 800 tons, which is already 
powerful enough to forge slabs of about 36 in. square ; 
the sizes then increase to 1200 tons, 1500 tons, 2000 tons, 
and so on, up to 15,000 tons (see ENGINEERING, page 495, 
vol. Ixxi.). 

In designing different forging press installations, it was 
found that great inconvenience resulted from having the 
intensifier connected to the press cylinder by means of 
piping. The operations of the crane were interfered 
with, and more than this, the vibration which must occur 
in forging presses caused the pipe to leak at the joints. 
The steam cylinder was therefore, at the author’s sug- 
— below in the foundation, and the small 

ydraulic cylinder was fixed on the cylinder of the press. 
This arrangement gives a press free from obstacles on all 
sides, and the vibration does not affect the pipe connec- 
tions. In such cases where the local conditions do not 
permit of placing the steam cylinder underground, an 
arrangement of the intensifier is adopted, with the steam 
cylinder placed over floor and the hydraulic cylinder 
under ground. This allows the water under pressure to 
be led through the bollow columns, so that the effect of 
the vibration is obviaved (Figs. 12 and 13, page 850). 

The steam passes through the pipe a and arrives under 
the piston, exciting there a pulling effect upon the 
two small hydraulic rams } and c, by which the high- 
pressure water is produced in the attending cylindera d 
and e¢, and then is led through the pipes f to the hollow 
columns of the press. 

With very great forging presses it is often necessary to 
employ two or more great hydraulic cylinders, by which, 
however, with the arrangement used hitherto, extraordi- 
nary strong cross-beams g hecpme necessary for fastening 
them ; the more so as the cistance between those columns 
which are vertical to the position of the forging piece is 
mostly a very considerable one, amounting from 10 ft. to 
12 ft. To meet with this inconvenience, the ment 
shown in Figs. 16, 17, and 18 has been found out, placing the 
great hydraulic cylinder between two columns standing 
close together, and having the rams actuating upon the 
cross-beam at which the head is affixed ; the latter being 
conducted between the four columns surrounding them, 
so that they are relied among each other. For the lift- 
ing of the head there are two rams standing diagonal to 
each other, or four rams whose cylinders are fed by low- 
pressure water. (With this, as also with the following 
arrangement, the high-pressure water is led through the 
hollow columns.) A yet simpler arrangement is obtained 
if each of the four columns is at its top end surrounded 
by a great hydraulic cylinder, so that their capitals serve 
as pistons, and the cross-beam of the head is connected 





with the four cylinders (see Figs. 13, 14, and 15); but 
this arrangement will need the double number of leather 
rings, and can therefore only be recommended if finding 
a suitable substitute for the latter. ; 

A further advantage of these arrangements is that the 
building for such an installation is much cheaper than 
for presses with steam or water cylinders placed above, by 
reason of its being 10 ft. or 15 ft. lower, and also shorter, 
because furnaces can be built on both sides (see Figs. 19 
and 20, page851). Attention is particularly directed to the 
heating furnaces with the boilers placed on the top. These 
furnaces have for a long time past given very good results, 
and have recently been adopted for several new press 
forges, on account of their cheap. construction and 
economy. The furnaces are so constructed as to allow 
the short ingots to be laid crosswise to the length of the 
building, while the long ingots are placed parallel with 
the length of the building, thus utilising all available 
space, and allowing plenty of room for the work of 
forging ; the traverse of the crane between the furnaces 
and press is also much shortened. : 

For the first heating up of large ingots the annealing 
furnace is employed, since the furnaces situated within 
the range of the forge crane cannot well be used for this 
purpose, on account of having to keep the forging press 
going to its utmost capacity. The annealing furnace is 
specially provided with its own crane, and is similar in 
design to a fired soaking pit. It can be of any length, 
and by having several firegrates arranged along the side 
it can be wholly or partially heated as required. __ 

The question of finding a more suitable material for 
packing still demands attention, and no effort is being 
spared to find a satisfactory substitute for the leather 
rings, which cause much wear in the cylinders and 
rams. The experiment of putting a metal ring round 
the leather packing has been tried, but without com- 
plete success, owing to the impossibility of lubricatin 
surfaces which are exposed to such excessively hig 
pressure. One idea which has suggested itself to the 
author is to dispense with the leather packing, and to 
ey inside the cylinder an india-rubber envelope or 

g, into which the water under pressure would flow. 
There would be no more friction of moving parts, but 
only a peeling off of the india-rubber from the walls of 
the cylinder. Figs. 21, 22, and 23 show various ways in 
which this might possibly be carried out, and experi- 
ments are now in progress, the results of which will be 
communicated later. 








MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of the members of this Association 
was held on Tuesday, June 18, at the offices, 9, Mount- 
street, Manchester, the president, Mr. Adam Dugdale, 
of Blackburn, in the chair. 

The report of the Committee of Management was read 

by the secretary. It stated that the past year had been 
one of continued and steady progress, and that at its close 
the number of works and of boilers under inspection 
stood higher than ever before, and further, that the 
annual income from subscriptions was the largest hitherto 
attained. The number of members was 2042, the number 
of works, 3509 ; the number of boilers enrolled, 6932; and 
the subscriptions and special service fees, &c., received 
amounted to 15,2067. Upwards of 2000/. had been re- 
ceived for special service, consisting mainly of super- 
intending the construction of new boilers. This is a 
large and constantly-increasing department of the Associa- 
tion’s work, and is found to be of great benefit to those 
who lay new boilers down under its guidance. 
_ As compared with the previous year, there had been an 
increase of 52 works and 167 boilers under inspection, an 
increase of 5067. in the annual subscriptions, and an in- 
crease in total revenue of 6897. The surplus of income 
over expenditure had been 1888/., and the accumulated 
funds of the Association now stood at 23,869/. The service 
of faithful inspection had been maintained ; as many as 
7005 ‘“‘entire” examinations were made, this number 
exceeding the total number of boilers enrolled, and the 
members had enjoyed immunity from boiler explosions. 

During the year the Committee had fitted up a chemical 
laboratory and engaged the services of a practical chemist 
in order that fuller attention might be given to the sub- 
ject of incrustation and corrosion in steam boilers. The 
Association is thus prepared to undertake the analysis of 
the waters with which the members’ boilers are fed, and 
to furnish reports and advice thereon ; also to undertake 
fuel analyses. 

The Association had recorded during the past year, as 
occurring outside its ranks, 42 boiler explosions, killing 23 
persons and injuring 50 others. Of these, 25, killing 12 
persons and injuring 25 others, may be termed “‘ Explosions 

roper,” while the remaining 17, killing 11 persons and 
injuring 25 others, may be termed ‘‘ Miscellaneous ex- 
plosions, t.¢., those arising from steam pipes, stop-valves, 
kiers, rag-boilers, stills, &c. Further, four explosions arose 
from the bursting of hot-water boilers, killing one person 
andinjuring five others; and three from kitchen boilers, 
injuring seven persons. 

The report referred to the result of the deliberations of 
the Select Committee of the House of Commons on the 
advisability of legislation with regard to the inspection 
and certification of steam boilers. The Factory and 
Workshops Act Amendment Bill, it was stated, is at 
the present time before Parliament, and the clauses 
therein referring to the inspection of boilers are receiving 
the careful attention of the Committee of the Associa- 
tion. 

The report concludes as follows: ‘‘ The experience of 
the past year confirms that of previous years, viz., that 
the system of inspection inaugurated by this Association 
and now carried out by it for forty-six years, would, if 





applied universally, render the occurrence of a boiler 
explosion a very rare event.” : 

he chairman, in moving the adoption of the report, 
said that it must be gratifying to the members that 
the wave of depression which had so seriously affected 
all industries had not been felt by the Association, 
except, perhaps, that the progress recorded in the re- 
port would have been still greater if they had not had 
to battle —— t bad times and new and energetic com- 
petitors. e net surplus this year was nearly 1900/., 
which in itself was highly satisfactory, but which did not 
fully reveal the improvement which was slowly but surely 
being effected. Formerly the annual surplus was main- 
tained at a steady figure of nearly 1000/., which was con- 
sidered a fair working margin ; but as soon as a general 
improvement manifested itself it was thought expedient 
to apply the growing surpluses in various beneficial ways. 
Amongst other innovations, the sum guaranteed per boiler 
was increased from 1000/. to 20007. The extra liability 
thus incurred was provided for by an insurance with 
Lloyd’s Underwriters, and the sum now available for 
meeting claims by the members did not consist only of 
the 23,0007. accumulated funds, referred to in the report, 
but was actually 35,0007. The fully reporting not only 
on the safety, but also on the economic working of boilers, 
had been one of the distinctive features of the Association, 
and in that respect it differed both from Continental asso- 
ciations similar to it, with whom thorough inspection was 
the chief object, and from insurance companies. 

With regard to boiler legislation, the Factory and 
Workshops Act Amendment Bill was now before Parlia- 
ment, with every possibility of being passed this Session, 
and the Association had already exerted itself so have the 
clause dealing with factory boilers amended, so as to 
bring it into reasonable harmony with the general prac- 
tice of boiler inspection in this country. At it stood, the 
clause did not allow the inspector sufficient time to cal- 
culate the safe working pressure, a matter which could 
only be properly done after a drawing of the boiler had 
been made. He had at once to write his report into the 
General Register before leaving the works. It was to be 
hoped that this point would be altered. Another item 
was the definition of “‘competent engineer.” The Asso- 
ciation’s chief engineer had informed him (the chair- 
man) that when he made suggestions to the authorities 
under this head, he was told that such definitions 
would have to be settled in the law courts and Courts 
of Appeal. The manufacturers of this country had, 
however, a right to demand that if Bills were passed 
dealing with the management of boilers, such Bills 
should not be drawn up with the express intention 
of providing food for lawyers. The view of the Associa- 
tion’s chief engineer was that the councils of the lead- 
ing engineering societies, as, for instance, the Civil and 
Mechanical Engineers’ Institutions, should be allowed 
to express opinions as to whether such of their members 
as might apply to them could be considered competent to 
fix the safe working pressure of boilers, while engineers 
who did not belong to those societies should, if they 
wished to practice boiler inspection, have the right of 
asking the Home Secretary or the Board of Trade to 
a them as regarded their competency for the 
work, 

On the subject of new boiler construction, the chair- 
man said the Association drew up the specifications for, 
and superintended the construction of, about 200 boilers 
every year. Those steam users who availed themselves 
of its services could be sure that they received all the 
benefit which could be drawn from its past experience, 
extending now over nearly fifty years, while the fees 
charged, amounting to only from 1 to 2 ‘od cent. of the 
cost of the boiler, were comparatively trifling. 

The chairman closed by congratulating the members on 
the fact that the general activity of the Association, a8 
well as its financial position, was increasing in a most 
satisfactory manner. : 

Mr. Charles Heaton (Bolton) seconded the resolution, 
and referred to the important crisis that had arisen in the 
history of boiler legislation. ' 

The resolution was then put to the meeting and 
carried unanimously. : 

Upon the motion of Mr. James R. Brown, Wigan, 
seconded by Mr. L. Lackland (Messrs. Pilkington 
Brothers, St. Helens), the thanks of the Association 
were presented to the committee for their past services, 
and they were a Kom for the ensuing year. — 

A vote of thanks to the chairman was unanimously 
passed, after which Mr. C. E. Stromeyer, the chief engl- 
neer, made a few remarks, and iJlustrated to the meeting 
by some simple but highly interesting experiments the 
nature and effect of the water hammer action in steam 
pipes. The proceedings were then concluded. 





Tue TRANSCASPIAN CANAL Progect.—The Russian 
Government has declined to authorize the canal pro 
to unite the Black and Caspian 

BrivisH INDUSTRIALS IN THE UNITED Srares.—Mr. 
Arthur Keen, of Guest, Keen, and Co., of Birmingham and 
Dowlais, and Mr. E. Windsor Richards have sailed from 
the United States for England, after visiting Philadelphia, 
Pittsburgh, Birmingham (Alabama), Cleveland, South 
Chicago, Providence (Rhode Island), Duluth, &c. Mr. 
Keen was entertained on the eve of his departure at 
dinner; and he stated that, as a result of his visit, con- 
siderable improvements will be carried out at the Dowlais 
Works upon American lines. When this has been done, 
he expects that the works will be easily able to deal 
with American competition, since their owners possess 
a fine coal property in Wales, and also own the Orconera 
iron mines near Bilbao. Mr. Charles Schwab, president 
of the United States Steel Corporation, placed his private 
car at the disposal of Messrs. Keen and Guest, 
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MERCANTILE AUXILIARIES.* 


By the Right Hon. Lord Brasszy, K.C.B., D.C.L., 
Past President. 


In bringing forward proposals for a more vigorous 
policy in relation to mercantile auxiliaries, I return to a 
subject in which, following the lead of Sir Nathaniel 
Barnaby and other authorities, I have long been deeply 
interested. j 

The history of the question may be briefly traced. The 
earliest contracts for the conveyance of the mails required 
that postal vessels should be suitable for conversion into 
armed cruisers. In 1853, upon the recommendation of 
the Committee on Postal Contracts, those wise stipula- 
tions were withdrawn. It is a notable circumstance that, 
at the same date, iron was condemned as a material for 
the construction of fighting ships. After the lapse of a 
quarter of a century, the subject was taken up by Sir 
Nathaniel Barnaby. His views were presented for the 
consideration of this Institution ina paper, read in the 
Session of 1877, on the fighting power of the merchant 
ship. Sir Nathaniel Barnaby insisted on: the impossi- 
bility of providing adequately for the protection of our 
vast commerce with regularly-built vessels of war. It 
was impossible to say what number of fast cruising ships 
would be sufficient for England, sesing that we should 
never know in what part of the world we should be 
attacked. It was necessary, therefore, to supplement— 
and largely to supplement—our regular cruisers wit 
auxiliary vessels. Sir Nathaniel Barnaby’s recommenda- 
tions found powerful supporters. 

Admiral Sir Frederick Gray spoke as follows : ‘‘ Having 
been at the Admiralty, and having felt the difficulty of 
providing, even in peace time, the torce necessary to fulfil 
the various duties devolving on our ships of war, I think 
it would be utterly impossible to provide sufficient pro- 
tection for our Mercantile Marine in time of war. I 
believe that the merchant steamers of England, if 
— and fitted as proposed by Mr. Barnaby, 
would be very useful, Ido not say that they would take 
the place of men-of-war, but they would be most useful 
as auxiliaries.” In the same discussion Sir Spencer 
Robinson, then the Comptroller of the Navy, expressed 
himself in these words: *‘Those splendid ships which 
pass between the United States and England with very 
great 8 , and a coal-carrying capacity far exceeding 
the oo capacity you can pe to any unarmoured 
man-of-war, could be made capable of carrying such an 
armament as would protect them from the attacks of 
vessels of a similar class to their own.” 

These views of the naval advisers of the Admiralty, 
vainly urged a generation ago, have been fully shared, 
and practically adopted, by the naval advisers of foreign 
Powers, I may quote the remarks of Admiral Fournier 
in his able pamphlet entitled, ‘‘La Flotte Nécessaire :” 
‘* As types of fast cruisers for the destruction of commerce, 
I know of nothing which more fully meets the require- 
ments than those magnificent Transatlantic steamships, 
the Lucania and Campania, capable of maintaining a 
speed of 22 knots an hour with extraordinary uniformity. 
The New York, Paris, St. Louis, and St. Paul, and the 
English ships Majestic and Teutonic, possess the same 
qualities, though in a somewhat less degree of perfection. 
Such ships will, in my view, be the destroyers of com- 
merce in the future.” 

While their chief naval and technical advisers were 
endeavouring to obtain the assent of the Board of Admi- 
ralty to some practical action, the subject was not 
neglected out of doors. In 1878 a paper was published 
in the Nautical Magazine by the late Lord Inverclyde. 
I quote his weighty words, as true to-day as when they 
were written: *‘ There never was a time jn the history of 
this country when the subject of the efficiency of the 
Royal Navy occupied a ition of ter importance 
than it does at present. Our risks lie in the fact that the 
fleets of other nations are fast becoming powerful and 
reliable ; and whilst no navy can numerically approach 
that of this country, yet there are nations in Europe 
whose fleets combined would undoubtedly give us enough 
to cope with. How, then, can we stride ahead as the 
greatest maritime Power, and hold our own against the 
fleets of the world? Not by being satisfied with increas- 
ing the strength of the Navy proper, which, owing to the 
prodigious cost of modern war vessels, can only be done 
in & comparatively small degree. But what cannot be 
accomplished in that direction can be attained by other 
means ready to our hand, and that by utilising the vessels 
of the Mercantile Marine,” 

At the date of Lord Inverclyde’s paper the cost of our 
most powerful cruisers was under a quarter of a million. 
The cost of the first-class cruisers we are now building is 
more than threefold greater. The practical steps which 
Lord Inverclyde recommended to the Admiralty are 
briefly described in his paper. There was wanted a 
scheme by which the advantages of the vast fleet of mer- 
chant steamers now belonging to the country should be 
conserved for our special requirements, and it was due to 
our naval authorities to admit that they had recognised 
that there were numerous British vessels which could 
easily be converted into cruisers. There was, however, 
one fatal flaw in the Admiralty plan—they wanted to 
have the use of the “50 without paying an adequate con- 
sideration. As Lord Inverclyde put it: ‘‘ It was not to 
ne supposed that a position for their vessels on the select 

ist would be a sufficient inducement to comply with Ad- 
miralty requirements, and to incur the expense involved 
in exacting the requisite alterations. War being only a 
pers. ae more or less remote, a retaining fee must be 
ol din -” It was eee by Lord Inverclyde that sub- 
sidised steamers s ould be built to meet certain require. 
ments, including increased bulkheads and water-tight 
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compartments. The ships should be manned by seamen 
of the Royal Naval Reserve, who should be thoroughly 
trained in gunnery at the respective home ports of the 
companies or owners. 

The subject of mercantile auxiliaries continued to 
attract the attention of our highest authorities on naval 
administration. In 1880 Sir Donald Currie an ex- 
haustive paper at the United Service Institution. He 
referred to the general increase in naval preparations. 
France had increased her Navy; Germany and Russia 
were making large strides in the direction of more power- 
ful naval forces. Quite recently the Russian volunteer 
fleet had been oneieeses by Prince Dolgorouki, the 
Governor-General of Moscow. He addressed himself to 
the wealthy merchants of that ancient capital, appealing 
to their patriotism, and a Volunteer Cruisers’ Fund had 
been raised. Sir Donald Currie submitted a scheme for 
the retention of swift merchant cruisers by an annual 
subsidy. 

I may refer to another shipowner, most eminent in that 
branch of enterprise with which he was connected. I 
refer to the late Mr. Ismay. In the evidence which he 
gave before the Royal Commission on coaling stations he 
truly said: ‘‘ When a company has not being doing well, 
and has got heavy bills running which it cannot meet, the 
temptation to shut its eyes to what would be the ultimate 
destination of ships sold to foreigners in a crisis would be 
very great. At the commencement of the Russian scare, 


h | On the occasion of the Penjdeh incident, great tempta- 


tions were offered to the owners of the White Star 
steamers running between San Francisco and Japan; and 
it was not too much to say that our whole commerce in 
the Pacific would have been transferred to the flag of the 
United States if that offer had been accepted.” The 
British ownership of a magnificent steamship is a slight 
national tie. It binds to no national service while it 
exists, and it may be broken without warning at the will 
of the owners. These considerations may be pleaded as 
a strong argument in support of the policy of binding all 
our finest vessels to the service of the State as mercan- 
tile auxiliaries. 

Passing on to the later authorities, the practicability of 
so constructing merchant steamers as to render them 
readily available for war purposes was discussed by Mr. 
Biles in a paper read at an engineering conference, held 
under the auspices of the Institution of Civil Engineers in 
June, 1899. Arguing from the results of — and 
fighting the mercantile cruisers of the United States 

avy, Mr. Biles takes the view that such vessels are nob 
unable to cope with thoroughbred warships. The experi- 
ences of modern sea fights point to the conclusion that a 
ship is more liable to be disabled by her crew being driven 
from their guns than to be sunk by the effects of shell- 
fire. The issue of a fight between a warship and a mer- 
chant ship may not turn on the relative efficiency of the 
internal subdivision, but on the protection of the guns. 
By placing the guns in a box battery, as the Americans 
did, a considerable number of guns could be as well pro- 
tected in merchant ships as in first-class cruisers. r. 
Biles holds it to be practicable, with due consideration in 
the early stages of design and construction, to so protec 
machinery and armament that the merchant ship need 
not be much, if at all, inferior to many warships. 

The policy of liberal subsidies to the Mercantile Marine 
has given to the merchant navies of foreign Powers a 
decided advantage in the possession of the types of 
vessels most suitable for naval purposec. The Germans 
have taken the lead. ae have two ships now running 
—the Deutschland and the Kaiser Wilhelm, of 14,000 
tons and 15,000 tons respectively—which exceed in speed 
by nearly 2 knots our best ships. No vessel now building 
for the British flag will rival in speed the Kaiser Wil- 
helm II. and Kronprinz Wilhelm under construction in 
Germany. 

Of ships capable of a regular sea speed of over 18 
knots, France has 4, Germany 8, and Great Britain 10. 

Taking vessels above 3000 tons only, Lloyd’s statistics, 
———— by Mr. Biles, give the relative positions as 
ollows : 


British, Foreign. 
20 knots and over a Bok 6 
19 to 20 knots ... ‘ioe Ce 11 
nee SL a ee 4 
17to18 ,, sae ae 18 
16t017 ,, 17 18 
55 57 


It is an ominous fact that in the last eight years we have 
added only one conan gas 18-knot ship to our Navy, 
while Germany has built four in the last four years. It 
is another ominous fact that, while we equal the com- 
bined merchant navies of the world in aggregate tonnage, 
of the 157 ships of 16 knots and over less than one half 
the number are under the British e. If we examine 
the lists of mercantile auxiliaries of the several Powers, 
we find that France has 32 vessels, the latest additions, 
the Lorraine and Savoie, having a displacement of over 
11,000 tons. The speeds of the French subsidised steamers 
have been constantly increasing from the 15 knots of 
twenty years ago to the 17, 18, and 19 knots of modern 
types. The armaments provided for each ship include 
seven 5.5-in. guns and smaller quick-firers. In numbers 
the German auxiliaries do nob compare with the French. 
There are, however, six ships of the first class, which, as 
it has already been observed, hold the record in the inter- 
national competition on the North Atlantic. The arma- 
ments prepared for the German mercantile auxiliaries 
include eight 5-in. guns, four 4.7-in., four smaller quick- 
firers, and fourteen machine guns. The Russian fleet of 
auxiliary steamers consists of twenty-five vessels, In 
displacement each of these ships exceeds 10,000 tons, 
with speeds of 194 to 20 knots. The British list of re- 
serve merchant cruisers compares unfavourably with 








those of fureign Powers. It consists of twenty-nine ves- 
sels, none being fitted with special protective arrange- 
ments, 

With these comparisons before us, we must regret that 
so little heed should have been paid to the counsels of 
the able men to whom I refe in the opening of this 
paper ; how little is attested by the fact that the amount 
payable to the owners of our reserve merchant cruisers 
under the Naval Estimates now before Parliament is 
63,0002. out of a total of 2,000,000/. which Parliament is 
asked to vote for the Navy. 

While we have taken no adequate measures to create a 
fleet of mercantile auxiliaries by the appropriation of 
moneys directly voted from Navy Estimates, we have 
been sparing in our grants for postal services. The 
amounts paid have been computed by Mr. Henniker- 
Heaton, M.P., as follows : 

Total Value of the 


Countries. —~ fo Trade. 
France 1,143,000 300,000,000 
Germany ... 1,000, 060 313,000,000 
Russia 251,000 111,000,000 
Italy sail 400,000 182,000,000 
Great Brita‘n 637,000 750,000,000 


The latest returns show no material changes in the 
figures given by Mr. Henniker-Heaton. : 

And now let us ask ourselves what steps it is practicable 
to take in furtherance of the policy which it has been the 
object of the present paper to recommend. And first, 
what is the proper sphere of action of the mercantile 
auxiliary ? It was described by Lord George Hamilton 
in moving the Navy Estimates for 1889. They would be 
employed in dogging the footsteps of a foreign rover and 
embarrassing a foe ; they would act as the scouts of the 
fleet. The difficulty of keeping touch with a squadron 
has been strongly Heelan. in recent manceuvres, As 
scouts and patrol vessels, their long coal endurance would 
give to the mercantile auxiliaries an advantage over 
regularly-built vessels of war of even tonnage. Such 
being the réle of the mercantile auxiliary, the qualities 
required are speed, coal endurance, internal subdivision 
up to. Admiralty requirements, strength of hull. Guns 
must be carried at such a height above water as to be of 
service ina seaway. Lastly, there is the absolute require- 
ment of protection from the shot and bighly-explosive 
shell of quick-firing guns. The power of modern arma- 
ments to reduce unarmoured superstructures to age, 
to disable guns, and annihilate guns’ crews has been sig- 
nally shown in the battles of Manila and Santiago. 

If the requirements were carefully considered in the 
original design, it would be possible to give as much, or 
nearly as much, protection to the mercantile auxiliary as 
to the regularly - built cruiser. Mr. Peskett, of the 
Cunard Company, has recently offered some practical 
ngpenee on this subject in a lecture delivered at Liver- 
pool, Mr. Peskett is a strong advocate for subsidies to 
mercantile auxiliaries, conditional upon the adaptation of 
the ships to the requirement of naval warfare. I may 
quote from a précis of his lecture: 

** Merchant oy of the Campania or Saxonia class 
could actually be built lighter than they are under the 
present system if they were built with one very rene 
deck, such as a protective deck with sloping sides, or wit 
a deck of cellular form. The disposition of material in 
some of our large steamers is not, perhaps, in strict 
accordance with the best designs our naval architects 
could produce, but entirely due to the requirements of 
owners and the various registration societies. I should 
say that a cruiser’s hull with protective deck is lighter in 
pe to her displacement than that of many of our 

rst-class passenger steamers. 

‘* Taking into consideration the fact that our supremacy 
depends on the efficiency of our Naval and Mercantile 
Marine, a committee of Admiralty officials, shipowners, 
and shipbuilders should be formed to discuss the best 
method of constructing a combined Naval and Mercantile 
Marine, and to consider whether ships could be built as 
merchant cruisers, with protective decks, ram stems, 
machinery, and steering gear below the water-line, and 
still be able to carry enough passengers and mails, which, 
with a reasonable subsidy, would make the ships remune- 
rative to owners, 

‘* These ships would have to be permanently mounted 
with light guns, racer plates for heavier armaments being 
built in the ships during construction, the heavier guns 
and mountings being kept at ports of call, and made to 
suit the various ships of any particular fleet.” 

It has always been recognised that mercantile auxiliaries 
cannot be effective unless specially designed for conversion 
into cruisers. In the discussion at the Institute of Naval 
Architects on Mr. Barnaby’s paper already refe: to, 
Sir Edward Reed proposed that shipowners about to 
build large and swift merchant vessels should be invited 
to submit their plans to the Admiralty. The cost of any 
alterations which they might be willing to make in order 
to adapt these vessels for the emergency of war service 
should be met by a grant from the Government. 

It is the main object of the present paper to urge the 
adoption of valuable and practical recommendations, 
which have been too long neglected. Ib is the fixed 
resolve of the people, and, perhaps the first duty of 
British statesmen, to keep the Empire secura from attack, 
and to give protection to the commerce on which our 
existence depends. In pursuance of this policy we have 
more than doubled the expenditure under Navy Estimates, 
and still we seem to fall short of the full requirements 
for the naval defence of the Empire, It would be im- 
possible to fix a limit to the number of cruisers required 
for the protection of a commerce which extends over 
every sea. The construction of cruisers has absorbed in 
recent years a large proportion of the shipbuilding votes, 
But when the cost of the first-class types falls little short 
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of that of the battleship, the numbers we can build are 
all too few for the work they might be required to do. 
‘We cannot cut down the expenditure on battleships. 

If, therefore, our regular-built cruisers are fewer than 
we could wish, we must look to our own Mercantile 
Marine, and, out of the abundant materials we there 
find ready to our hands, we may organise a supplemental 
fleet of armed cruisera such as no other State can furnish. 
The Admiralty should utilise these resources by liberal 
subsidies. The standard of requirements should be high. 
The speed should not be less than that of the Deutschland— 
let us say, 22 knots at sea. Mercantile auxiliaries should 
be protected by a deck or belt of Harveyised armour— 
the necessary armaments should be in readiness. ‘Calcula- 
tions of cost can hardly be attempted in a paper in which 
nothing more is attempted beyond suggesting a policy. 
This, at least, is certain, that the cost of the adaptations 
and protective arrangements necessary in mercantile 
auxiliary will be small in comparison with the first cost of 
a regularly-built vessel of war. For a first-class cruiser 
we may take the cost at three-quarters of a million. 
Allowing 34 per cent, on the money invested, adding 
6 per cent. for depreciation, and 1 per cent. for insurance, 
we have in round figures for the first cost an annual 
writing down charge of 70,000/. a year. : 

In addition, there is the cost of maintenance, which, 
whether in commission or in reserve, will certainly be 
considerable. Allowing for the protective arrangements 
of the mercantile auxiliary the liberal sum of 50,000/., 
and a writing down charge on this amount of 10 per 
cent., and taking 10s. per ton displacement for the 
annual retainer, we have, for a mercantile cruiser of 
10,000 tons, an annual charge of 10,0007. We must 
further take into view the economy resulting from the 
maintenance of the mercantile auxiliary by the ship- 
owners, as against the maintenance.of the man-of-war 
in our Royal yards. In conclusion, I claim that it has 
been clearly shown that we can have many auxiliaries for 
the cost of one cruiser ; and these auxiliaries may have 
effective protection. If not equal to the ship of war as 
combatants, they will be superior in coal endurance and 
probably in speed for long distances. They would be the 
scouts of our fighting squadrons. They would protect 
our commerce from interruption by the auxiliary vessels 
of a hostile Power. 

While the building of cruisers for the Navy should be 
continued, the resources we possess in the marine, whic 
our maritime enterprise has created in extent practically 
without limit, should not be neglected. Here, in Glas- 
gow, I look for powerful support to a policy not now 

resented for the first time to the consideration of the 
Fostivate of Naval Architects. It has been advocated 
for many years by your ablest men, it is being steadily 
pursued, to their signal advantage, by every naval 
administration: we are lagging behind, how seriously, 
has been shown by the figures which I have quoted. If 
the expenditure on auxiliary cruisers were raised from 
60,0007. to 600,000/. a year, in a few years we should b3 
enabled to provide no ineffective protection for our vast 
trade. 





CONVERSIONS AND RE-ARMAMENT OF 
SHIPS ON THE EFFECTIVE LIST.* 


By the Right Hon. Lord Brassry, K.C.B., D.C.L., 
Past President. 


GiviNG expression to the national resolve that the Navy 
shall be strong enough to ensure the integrity of the Em- 
ire, Parliament has in recent years voted appropriations 
or the construction of new ships with no unstinting hand. 
Fully approving the vigorous policy which has been pur- 
sued, I desire in the present paper to u as, I trust 
with the unanimous approval of the Institution of N: aval 
Architects, that we should use to a larger extent 
heretofore the means we possess of reinforcing the Navy 
by conversion and repair. Ina period of extraordinary 
developments in the manufacture of guns and armour, 
many sound and seaworthy ships require improvements 
to keep them up to date. 

Such conversions should be rapidly proceeded with when 
once decided upon. The cost of conversion of the Dread- 
nought was 98,521/., but it is highly probable that the ex- 
penditure was so large mainly because the work was 
spread over the five years, 1895—1900. The Admiralty 
has so much administrative work that a consultative com- 
mittee might be useful in advising as to reconstruction 
and repair. Such a ye | might afford the Committee of 
Public Accounts the information desired in its report, 
dated May 15, 1901, where it says that: ‘‘ Before deter- 
mining upon the policy of the refit and repair of an old 
ship, a very careful estimate (all the more careful because 
necessarily only approximate) of the probable total cost 
should be made and considered by the. Admiralty, and 
should be presented to Parliament at the earliest oppor- 
tunity.” 

The policy I desire to recommend for the British Navy 
has been actively pursued by foreign Powers. I might 
refer to the conversion of ships belonging to the Austrian 
Navy; to the rebuilding of monitors in the United States; 
and more particularly to the extensive work of recon- 
struction which is in progress under the French Naval 
Administration. In France, as the result of an exhaustive 
examination of the subject, a scheme was approved in 
1896 for the reconstruction of five coast defence vessels. 
In 1897 a similar scheme of reconstruction was approved 
for no less than ten battleships. 

The alterations which have been carried out include 
the cutting down of the heavy superstructures with which 
the Fren aa of the most recent types have been en- 
cumbered, the fitting of Belleville and Niclausse boilers, 





* Paper read before the Institution of Naval Architects. 





the modernisation of eagess way the arming of the 
ships with guns reduced in calibre and lighter in weight, 
but having a more commanding range than the earlier 
patterns. ere : 

An enumeration of the ships with which it was decided 
to deal will probably be received with interest. The ten 
battleships include the Formidable, Baudin, Courbet, Re- 
doubtable, Devastation, Hoche, Marceau, Amiral Du- 
aes Neptune, and ae. The oldest ship in this 

ist is the Courbet, launched in 1881; the latest is the 
Magenta, launched in 1890. The ships already converted 
are the Formidable, Courbet, Redoubtable, Devastation, 
and Marceau. The list of coast defenders includes the 
Terrible, launched in 1881 ; the Caiman and Indomptable, 
both launched in 1885. These three ships are actually in 
hand. Tocomplete the list, we have the Requin, launched 
in 1885, and partially rebuilt in 1896; and the Furieux, 
launched in 1883. : 

The refit of the Amiral Duperré includes a new boiler 
and the substitution of four 6.4-in. quick-firing guns in a 
central casemate for the 13.3-in. gun, formerly carried in 
the barbette amidships. The refit of the Neptune com- 

rises the substitution of Bellevilles for cylindrical 

ilers, and the necessary adaptations of engines for 

—— at higher pressures. The ponderous superstruc- 
ture will be removed. 

In the coast-defence ships the work of reconstruction 
has been carried further than in the battleships. In the 
Requin, of 7800 tons, and built fifteen years ago, the 
armour on the belt has been reduced from 19.5 in. to 9 in. 
For the 16.5-in. guns formerly carried, two 10.8-in. guns 
have been substituted. Lightened to the extent of over 
600 tons, the ship will be more seaworthy and better pro- 
tected. The expense has been estimated at 80,000/.—it 
is only an estimate. The Furieux is to be fitted with 
Belleville boilers, Two 9.4-in. guns in closed turrets will 
be substituted for the two 13.3-in. guns formerly mounted 
in the barbettes. The ship will be lightened by 246 


tons. 

The total expenditure originally authorised for the 
refits and reconstruction recently undertaken in the 
French Navy was, in round figures, a million sterling. It 
goes without saying that this figure may be considerably 
exceeded. If we 500,000/. to the first estimate, the 
expenditure will be amply justified. No less than fifteen 
ships, which were becoming obsolete in armaments, 


h | armour, boilers, and machinery, will have been brought 


up to date. A policy pursued with such successful results 
in France should be good for our own Navy. 

A member of Lord Northbrook’s administration natu- 
rally looks to the ships of that period. Would that we 
could pronounce them as perfect, by the light of recent 
developments, as we thought them at the date when they 
were projected. Our six ships of the Admiral class were 
highly commended by competent critics. They steam 
well, and carry a fair coal supply. They are powerfully 
armed, and afford steady gun platforms. In other 
features they are less satisfactory. Since the Admiral 
class were designed, now nearly twenty years ago, we have 
seen a striking advance in the power of attack by quick- 
firing guns, and in the power of resistance by armour. 
Modern armour is equal to twice its thickness in the com- 
oe armour of the Admiral class, while modern guns 

ave greater range and rapidity of fire and flatter trajec- 
tories. The total want of protection for the secondary 
armament of the Admiral class, always a weak point, has 
become a more grave fault, in view of the increased power 
of attack on an unarmoured battery by quick-firing guns 
firing high explosives. 

The Admiral class would gain greatly in fighting effi- 
ciency if their batteries were protected. To give protec- 
tion to the batteries — must be saved in other parts 
of the ship. In the barbettes two pairs of 28-ton guns 
might be substituted for the 12in. guns at present 
mounted. The compound armour on the barbettes should 
be replaced by a more modern type of less thickness. 
Ships of the Admiral type, with the improvements which 
might bs introduced, would be a match for many vessels 
which will long be retained on the lists of foreign 
Powers. 

Parsuing a similar policy, the belted cruisers of the 
same period should be taken in hand. The programme 
recommended to Parliament by Lord Northbrook in- 
cluded several ships of the Aurora type of 5630 tons. 
They are powerfully armed. They have a measured-mile 
speed of 18 knots, and a coal endurance of 8000 miles at 
10 knots. Within the limits of displacement available, 
it is simple justice to Sir Nathaniel Barnaby to say that 
the highest combination of qualities was obtained. Bya 
liberal expenditure, judiciously applied, the Aurora class 
might be —— up to such a standard of fighting effi- 
ciency as would keep them on the list of ‘‘effectives” for 
many years. The improvements urgently required are 
increase of length, more free forward, and greater 
protection by armour on the sides amidships. The neces- 
sity for in length is clearly seen when we look to 
the French types of ogg ef similar dimensions. 
Our belted cruisers, with a displacement of 5600 tons, 
have a length of 300 ft.; the French cruisers, both 
armoured and protected, have a conspicuous advantage 
inlength. As examples we may quote Amiral Charner 
and two sister ships, displacement 4792 tons, length 
348 ft. ; Pothuau, displacement 5360 tons, length 370 fb. ; 
Dupuy de Léme, displacement 6406 tons, length 374 ft. ; 
Catinat and two sister ships, dis ment 4065 tons, 
length 330 ft. ; Jean Bart and two sister vessels, displace- 
ment 4100 tons, lengths varying in the different designs 
from 326 ft. to 346 ft. ; Cécille, displacement 5933 tons, 
length 378 ft. The lengthening of the belted cruisers 
would render many improvements ble. A large area 
of side might be protected, as in the case of the French 
Dupuy de Léme, with modern armour. Higher speed 
would be obtained with the same horse-power. The coal 





supply would be more ample. The bow might be raised 
—an important advantage in steaming against a head. 


sea. . 

Having indicated a general idea, the non-professional 
administrator must leave the practical application to con- 
structors and shipbuilders. In the case of ships built by 
contract, the conversion might be done by the firms that 
constructed the ships. As Sir James Williamson, the 
Director of Dockyards, recently said : ‘‘ The day is coming 
when the Admiralty must look to private firms to do re- 
pe work for the Navy, and I do not think they could do 

tter than bring the ships back to the firms who built 
them.” Allowing a wide margin, an expenditure not 
exceeding that of asingle battleship should effect immense 
improvements in the six —_ of the Admiraltype. An 
expenditure not exceeding the cost of a single first-class 
cruiser should give us seven converted armoured cruisers, 
which for many years would be capable of rendering 
effective service, . 

Expenditure on re-armaments, and on the fitting of 
new machinery for the older types of battleships, is not 
viewed with favour by constructors and a ders. It 
must always be a more grateful task to build from original 
designs, the creation of their own science and invention, 
rather than to modernise ships which are becoming obso- 
lete. Within prudent limits, no expenditure would yield 
more immediate results. The time taken for conversion 
need not exceed one fourth that required to build a new 
ship. In war with a first-class Power, the sphere of 
action of Our converted ships would be found in distant 
waters, and it is important that our Flag should be 
carried worthily, The newest ships would be found in 
squadrons near home, in the Mediterranean and the 
Channel. 

As has already been shown, the French are wisely 
making liberal Agta: Sar see for reconstructions, con- 
versions, and refits. e throw away resources we possess 
: y to our hand, if we delay to follow on the same 

ines. 








ON THE LIMITS OF ECONOMICAL SPEED 
OF SHIPS.* 
By Mr. E. Tennyson-D’Eyncoourt, Member. 


A wIsH has frequently been expressed at meetings of 
this institution that members would give results of their 
experience derived from the actual performances of vessels 
on progressive trials, and the methods they adopt in 
estimating the power necessary for driving ships at given 
speeds ; more especially was this the case when Mr. James 
Hamilton read his paper on ‘‘ Horse-Power deduced from 
Progressive Trials,” some three years ago. 

I have therefore endeavou: to bring into line the 
data obtained from a large number of progressive trials, 
of ships of different forms, and to derive certain broad 
practical rules from these data, which may, I trust, be of 
interest, and may possibly elicit the results of their 
experience from others who have made a study of the 
question. , 

I think it has, perhaps, been too common a practice in 
fixing the speed for a vessel, and in estimating the neces- 
sary indicated horse-power for that speed, to overlook the 
question of what speed is appropriate to the form of 
vessel under consideration, and to go upon the broad basis 
of allowing plenty of margin of horse-power, with the 
result that often too high a speed has been aimed at, 
and too much power has been allowed. As a necessary 
consequence, the weight and cost of the excess has been 
a continual burden upon the earning capacity of the ship. 
This was, perhaps, very well when competition was not 
so keen, but nowadays, when cost has to be cut down to 
& minimum in every direction, not only by the shipbuilder, 
but also by the shipowner, the question of giving a ship 
enough, and not too much, power and speed has become 
one of first importance. ‘ 

It is necessary to bear in mind the fact that every ship 
has an appropriate limit of speed, ond which it 18 
most uneconomical to attempt to drive her ; or, in other 
words, any increase of speed beyond this limit requires an 
undue increase of power. It has therefore been my 
object to arrive at a method of defining this limiting 
speed for ships of different sizes and different forms. 

To attempt to arrive at a general solution to meet all 
cases is, I need hardly say, an impossibility ; but I ven- 
ture to think that a fair approximation to the suitable 
power and speed may be arrived at by a consideration of 
the general principles governing the relation between the 
dimensions and form of ships on the one hand, and the 
appropriate speed and power on the other. 

To obtain accurate values it is, of course, necessary to 
consider each case individually upon its own merits; to 
have the exact form of the under-water body, and a recor¢ 
of the performance of a similar ship, or of model experi- 
ments, 

In analysing the trial results which I have had at my 
disposal, I have not attempted to divide the indicat 
a absorbed into all the heads, which, in making 
an exhaustive analysis, would, perhaps, be necessary ; 
but I have, for the sake of ease in comparing the perform- 
ances of different vessels, always assumed the effective 
horse-power to be half the indicated horse-power. This is 
a somewhat crude method, perhaps, but, I think, as good 
as any other, where so many unknown (or at least doubt- 
ful) quantities are involved. I think, also, this is 4 fair 
average value to assume for the propulsive coefficient, 
with modern triple or quadruple expansion machinery 
and suitable propellers, at the higher speeds which I am 
considering. Having, therefore, made this assumption. 
T have proceeded to calculate the horse-power oben 
by skin friction on the basis given by the late Mr. ge ve 
and now universally adopted ; and the difference, @ 


* Paper read before the Institution of Naval Architects. 
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deducting the skin horse-power from the effective horse- 
power at any speed, gives the power necessary to over- 
come the so-called residuary resistance, which at the 
higher speeds is principally caused by wave-making. 
For brevity’s sake this may be termed the wave horse- 


wer, 
PoThe different values of the wave horse-power obtained 
by this method for similar ships, and in some cases for 
sister ships, show up the variations in the value of the 
propulsive coefficient of propeller efficiency, &c., actually 
occurring in practice ; but the merit of the method lies 
in the fact that it gives a definite comparison between 
the performances of different ships. The naval architect 
must make allowance for the efficiency of machinery, &c., 
as experience dictates. Having obtained curves in the 
manner indicated for many ships of varying dimensions, 
forms, and degrees of fineness, I have been able to deduce 
the general results shown in the Table below. This 
gives the coefficient of fineness and the amount of parallel 
body which may be associated with that coefficient, and 
the corresponding limiting economical speed, express: 
as @ percentage of the square root of the length of the 
ship in feet on the water-line. 


Parallel Body as Limiting Economical 
Co-efficient of Percentage of Total Speed in Knots as 
Fineness. Length of Ship Percentage of ./1L 
on W.L. ‘eet. 
5 0 100 
6 14 86 
7 30 68 
8 49 48 


Diagram I, shows these values in curves PP and L L. 


Fig.1. —_ Guvertgi yalues for Liman 
ic) asapercentage oY for diferent block 
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The former gives the appropriate length of parallel body, 
which is equivalent to giving the combined lengths of 
entrance and run; and it will be seen that the percentage 
values of 4/L for the limiting economical 5 are prac- 
ie the same as the paaaes values of the combined 
Jength of entrance and run. is agrees with the value 
which has been given previously for vessels with no 
parallel body, but gives a smaller economical speed for 
vessels with parallel body, the previous rule having been 
that the economical speed is equal to the square root of 
the sum of the lengths of entrance and run, and it seems 
to show that a penalty must be paid for introducing 
parallel body. 

Taking actual trial results, I find that the indicated 
horse-power at the limiting + aerteg as defined above, is 
varying as the fourth power of the speed, and varies, in 
increasing ratio, till at about 12 per cent. above the limit- 
ing speed it is varying as the seventh power of the speed ; 
whilst the wave horse-power varies as v’ at the limiting 
speed, and as v!9, or sometimes as a higher power of v, at 
12 per cent. above the limiting speed ; and that at this 
point, viz, about 12 per cent. above the limiting speed, 
the wave horse-power is seememetely equal to the skin 
horse-power, and then rises above it, theskin horse-power, 
of course, always varying as v3, 

Diagram ITI. gives a typical curve of horse-power, A A 
being the curve of effective horse-power, with 100 as its 
value at the limiting or unit speed. Curve B B gives the 
skin horse-power, and curve O C the wave horse-power. 
I have not taken the curves below .6 of the limiting speed, 
as it 1s nob necessary to do so for my present purpose. 

The ratio of wave horse-power to skin horse-power at 


the limiting speed depends, of course, upon the form of | hi 


entrance and run and the mean girth of the vessel up to 
the water line ; but 4 seems to be a fair average value for 
vessels of fine entrance and run and full midship section. 
If the midship section is fined, and the wetted surface 
thereby reduced for the same block co-efficient, it natu- 
rally follows that the entrance, or run, or both, must be 


filled out, with the effect that the skin resistance is | h 


reduced, and the wave-making increased, bringing the 


ed | again, wit 








curves of skin horse-power and wave horse-power more 
closely together, as indicated by the dotted curves on the 
diagram, and bringing the point where skin horse-power 
is equal to wave horse-power to a lower speed. 

It is therefore — to lay down general rules 
to meet all cases, as the variations which may occur are 
almost infinite in number, and so only an indication of 
the kind of thing that may be expected can be given. 
Considerations of stability, involving beam, or fulness of 
water line, or of girth, which affects weight of hull, more 
especially if the vessel is to be built to Lloyd’s rules, or 
the question of docking facilities, are merely examples of 
what the designer has to take account of, and they often 
hamper him in adopting what he knows would be a better 
form, or more suitable dimensions for the speed than 
those he is com: to take. ‘ 

The results I have obtained are from the trials of 
vessels of form for the coefficients of fineness they 
possess. But there are many ships whose performances 
are not so good as I have indicated, and there are others, 
better — ; — Lean, ep 
generally speaking, appear to have rather r pro- 
pulsive coefficients than the 50 cent. I have assumed ; 


one or two examples apparently having values of 57 to 
58 per cent. The values of the Admiralty constant, 
= Die 
LELP. 


ab the limiting speed, as found above, are fairly uniform, 
ey uma with the size of ship as given by the 
Table below : 


Fig. 2. 


cal Curves of Horse-Power. 





7 8. ‘3 ro 
Scale of Speed. Limiting Speed Unity. 


Length of Ship Value of C at Value of C when Skin 
on hatg Line, Limiting Speed. H.-P. = Wave H.-P. 
200 226 188 
300 256 207 
400 278 224 
500 295 237 
600 810 246 


These values of C are less for the smaller ships, on 
account of the higher coefficient of friction for the shorter 
length of vessel, and also on account of the error in 
the assumption of the general truth of the law of com- 
parison when applied to the whole resistance. These two 
causes are not, however, sufficient of themselves to 
account for the decrease in the value of C. I think this 
decrease is partly due to eddy-making, caused by minor 
projections and irregularities in’ the surface of the 
smaller ships, these irregularities being on a propor- 
tionately larger scale in the smaller than in the larger 
vessel. It must also be borne in mind that any rough- 
ness of sea or wind has a greater effect in proportion on 
the smaller ships, tending to spoil their performances on 
trial, as compared with those of larger ships. : 

I do not intend, when I use the term ‘‘ economical” 
speed, to make it include the financial side of the ques- 
tion; as it frequently happens that it is cheaper to 
increase horse-power, to get a little extra spéed when 
required, than to increase the length of the ship, or to 
fine her lines, What I intend to convey is that, if $ 
speed be aimed at, slightly abové the limiting speed ] 
have defined, with the indicated horse-power increasing 
as more than the fourth power of the speed, it will be 
found possible to drive at that speed, with the same 
orse-power, & Vi in one dimension, viz., in 
length, and proportionally increased in dis 
Whilst, if a still higher speed be aimed at, the vessel may 
be increased in two dimensions, viz., length and draught, 
or length and beam, and still attain the higher speed, 
with the same horse-power as the smaller ship. Finally, 
as was proved by the late Mr. Froude, when the indicated 
orse-power is increasing as the seventh power of the 
speed, it is possible to drive a similar ship, increased in 





all three dimensions, at the same speed, with the same 
horse-power as the smaller vessel, and this is more than 
borne out by the facts. 

_ [have shown that the indicated horse-power is usually 
increasing at this rate, viz,, as 7’, when horse-power 
= wave horse-power, or at about 12 per cent. above the 
limiting speed. This is then the 5 at which it be- 
comes economical to increase all the dimensions of the 
ship in the same pisos ; of course, from the point of 
view of driving the greatest displacement at the given 
8 


There are many vessels in which this limiting speed is 
far exceeded, such as fast cross-channel passenger vessels, 
torpedo gunboats and destroyers; but these types are 
for very special requirements, and are not economical in 
the sense of carrying large displacement at the required 
8 . They are not, therefore, included in the scope of 
this paper. Nor do the figures I have given apply to 
vessels of very great beam in proportion to their length. 
The examples I have taken are all of ordinary ———— 
not less than 64 beams in length, and of ordinary draughts; 
but, as this includes practically all mercantile vessels, an 
= cruisers of the usual dimensions, the range is fairly 
wide. . 

In these two latter classes the number of indicated 
horse-power per ton of displacement rarely exceeds two. 
Tn the slower vessels of the mercantile marine it goes as 
low as } indicated horse-power per ton of displacement. 
In the to: o-boat destroyers it goes as high as 20, and 
in H.M.S. Viper, with the turbine machinery, has, I 
understand, ed about 30. So that the exclusion of 
these very fast craft from a paper dealing with the econo- 
mical side of the speed and h 
obviously reasonable. The very 
some-extent abnormal, have therefore been excluded, as 
have also the performances of paddle-boats. 

As regards the comparative performances of single and 
twin screw vessels, there appears to be little difference in 


vessels of good form. : 

Reverting to the ge economical speed as defined, 
I find that, generally, for 1 per cent. increase above this 
limit of speed, 5 per cent. increase of horse-power is 
necessary ; and at the speed when skin horse-power = 
wave horse-power, or about 12 per cent. above the limiting 
speed, 1 per cent. increase of speed requires 10 per cent. 
increase of power. Taking these figures, it appears to 
me that any increase of speed above the limits indicated 
should be most carefully weighed before adopting it, in 
view of the disproportionate increase in pewer and weight 
of machinery thereby rendered necessary, together with 
increased engine-room staff, the larger coal bill, and the 
reduced weight and capacity for cargo. I think there 
are ships that might have been made finer, or have 
had their speed and power reduced when in the design 
8 at the cost of ——_. that last half knot, which 
possibly requires from 20 to cent, additional horse- 
power, enabling the vessel, perhaps, to steam a distance 
of 12 knots farther in twenty-four hours at the cost of 
burning out coal which would keep her a whole extra 
day at sea at half a knot less speed, and this without 
— into account the original saving in weight and 
cost of machinery which might have been made. 

In conclusion, I would say that I have had great diffi- 
culty in obtaining reliable data of progressive trials of 
ships with very large coefficients of fineness. In these 
vessela, usually, no progressive trials are made, and, in 
any trial that does take place, frequently the propellers 
are only partially submerged. 








BOILER EXPLOSION NEAR NUNEATON. 
A FORMAL investigation has been conducted E § the 
Board of Trade, under the Boiler Explosions Act, tive 
to the circumstances and cause of an explosion which 
occu on April 16, at the New Inn, worth, near 
Nuneaton, occupied Mr. W. T. Whitehead. The 
Commissioners were Mr. Howard Smith, barrister-at- 
law, and Mr, M. McIntyre, consulting engineer. Mr. 
G. C. Vaux represented the of Trade, and Mr. 
a gaan solicitor, Coventry, appeared for Mr. White- 
In an opening statement Mr. Vaux laid before the 
Commissioners full particulars of the boiler, which, he 
said, was a small one of the single-flue type, and was used 
for chaff-cutting, crushing oats, &c. He also gave the 
history of the boiler and details of the explosion, and then 
called various witnesses, : 
Mr. James Friswell, farmer, Atherstone, was the first 
witness, and said he was, many years ago, in business at 
Bedworth, as a ribbon weaver. In order to drive the 
looms he bought the boiler in question, about twenty-four 
ears since, from a Mr. John Beal, a b r; of Birming- 
am. _. It was then second hand, and: he had it examined 
by a Mr, Edmunds, an engineer, of Bedworth, now de- 
ceased, who, finding one of the pee defective, put on a 
new one at the front end. It was then fixed on his 
remises, and the safety valve blew off at about 30 lb., 
ut the working pressure was only from 16 Ib. to 20 lb. 
He used the boiler about four years, during which time 
it was not again examined or repaired. As he was giving 
up the weaving business, he sold the boiler some twenty 
aon ago to Mr. Dewis, a brewer, of Bedworth, and told 
im the preasure at which it had been working. F 
’ By Mr. Maddocks: Mr. Edmunds gave him to under- 
stand he could work the boiler at 30 lb., or above if 


t, | required, to the extent of another pound or two. It was 


in ages when he sold it, and it had been li htly 
worked in his business. Witness did not tell Mr. Dewis 
how high a pressure might be carried. : 

Mr. Thomas Dewis, brewer, Bedworth, deposed to 
purchasing the boiler, he thought, some fifteen or sixteen 





years since, but he did not have any examination made. 
He did not use it, but ab once sold it to a Mr. Griffiths, 
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giving no guarantee with it. Since that time he had had cotent person during the time the boiler was in Mr. 
nothing to do with the boiler. ; hitehead’s possession ? 

Mr. John Griffiths, farmer and boatbuilder, said he was| 4. Did Mr. Whitehead take any measures to ascer- 
formerly proprietor of the New Inn, Bedworth, and pur-| tain the pressure at which the boiler could safely be 
chased the boiler fifteen years ago from the last witness, | worked ? : 

He had it examined and tested by Messrs. Smith} 5. Were proper measures taken by Mr. Whitehead to 
Brothers before it was set on his premises, They made | insure that the boiler was being worked under safe con- 
some repairs, and told him it could be worked to a pres- | ditions? : 

sure of 40 lb. or 45 lb. He used the boiler for cutting} 6. What was the cause of the explosion ? 

chaff, &c,, and this required a pressure of 301b., buthe| 7. Was the explosion caused by the neglect of Mr. 
did not remember the point at which the safety-valve | William Thomas Whitehead, the owner of the boiler? 
blew off. He did not have the boiler examined or| Mr. Maddocks, addressing the Court, urged that there 
guaranteed while in his possession, but there was nothing | had been no negligence on the part of Mr. Whitehead. 
wrong with it. About eight years ago he sold the boiler | Not one person out of a thousand in that district knew of 
to Mr. Thomas Mountford, who took the inn, with its | the provisions of the law as regards the necessity of boiler 
fittings, &c., ata valuation. He believed the boiler was | inspection. Uneducated people were hardly expected to 
working the day Mr. Mountford saw it before purchase. | have knowledge on the subject, but even educated people 
Witness frequently went over to the place to show him | were not acquainted with it. His client was a young 
how to work it. man not belonging altogether to the educated class, who 

By Mr. Maddocks: The boiler was in good condition | took over the boiler when he took the house and the plant, 
when he handed it over. and who thought that, so long as he kept the boiler clean 

Mr. Joseph Ashley, auctioneer, Coventry and Bed- and worked it at what he understood to be the maximum 
worth, said that in 1893 he valued the stock, fittings, &c., saamme, ovenyeens would be right. There were, Mr. 
of the New Inn, Bedworth. A boiler was included, but | Madd submitted, extenuating circumstances in his 
he caused no examination to be made of it. He saw|client’s favour, and the only point that could be urged 
steam got up, and the engine worked, to ascertain that| against him was that he neglected to have the 
all was in order. boiler examined, and that that neglect had led to the 

Mr. Thomas Mountford said he purchased the boiler | explosion. TheCourt would not, he trusted, come to the 
with the business, but received no information as to the | conclusion that there had been such neglect as would be 
safe working pressure. Mr. Griffiths’ man showed him | an offence under the Act. Mr. Whitehead was not aware 
how to work the boiler, and he afterwards found out the | of any restrictions concerning boilers. It was simply a 

ressure at which the valve blew off, which was about | case of a boiler having done its work, and it should have 
34 Ib. ; but he never moved the weight while he had it. | been “‘knocked off” before it burst. : 
He cleaned and scaled the boiler once, but never again, | _The Court at this point adjourned, and the Commis- 
as he got fast and could not get out for some time. He | sioners visited the scene of the explosion and examined 
never had any examination made by anyone else, and|the exploded boiler. On their return, Mr. Howard 
never saw any leakage. He sold the boiler to his son-in- | Smith pe. judgment. He surveyed at considerable 
law, Mr. Whitehead, but did not tell him what it worked | length the history of the boiler, and said that the Court 
at. The steam gauge was free in action and gave no/| found that the explosion had been caused by the furnace- 
trouble. tube having been eaten away by corrosion, both intern- 


Mr. William Smith, of the firm of Messrs. Smith | ally and externally, until it was no longer fit nana. 
e, 


Brothers, Bedworth Boiler Works, said he repaired the | In answer to the questions put by the of T: 
boiler in 1876 for Mr. Friswell, and tested it in 1885 by | they must say that the boiler not been periodically 
bydraulic pressure for Mr. Griffiths. He did not advise | examined since November, 1876; but, having ard to 
Mr. Griffiths as to the safe working pressure. In 1891 | the fact that certain work was done in 1891 by Messrs. 
his men put a new plate on at the front and a new blow- 
off tap, at a cost of 5/. odd. No examination was then 
made nor since that date. ; 

Mr. Maddocks inquired of witness what was the ordi- 
nary life of a boiler, such as the one in question; to 
which Mr. Howard Smith replied that a boiler was like 
a human being—it all depended on its food. 

Mr. William T. Whitehead, the landlord of the New 
Inn, and owner of the exploded boiler, said he took pos- 
session of the premises in 1895. He had never had experi- 
ence with boilers, and had never had this one examined. 
Mr. Mountford gave him no information as to the pres- 
sure, and he used the boiler as he found it. He only 
worked it about once in three weeks, and then at a pres- 
sure of about 30 1b. He attended toit himself and it was 
not insured. Canal water was used, and he cleaned the 
boiler out once a year, but there was very little scale. 
He had never had any trouble with the boiler before the 
explosion, and there had never been any need for repairs. 
On the morning of the explosion he lit the fire, and at 
half-past ten, when he started work, the pressure was 
about 30 lb. He did not hear the safety valve blow 
off. Shortly after noon the gauge glass was about three- 
quarters full of water, and the pressure gauge stood at 
32 1b. About half-past twelve he stopped the —- and 
went into the house, and in about five minutes the boiler 
burst, being blown from its seat, falling into the canal, 
and wrecking the building. A boy who had come with 
a visitor to the inn, and who, was at the time in a loft 
above the boiler, was injured, but recovered in a few 
days. 

By Mr. Maddocks: He had worked the boiler at 
the epee he had previously seen it working at, viz., 
35 Ib. 












































Smith’s men, when, if they had seen serious defects they 
would have reported them, the Commissioners were in- 
clined to cael tile as an inspection. That, however, 
was ten years ago. Mr. Whitehead did not cause the 
boiler to i examined by a competent person when he 
purchased it in 1895, nor did he have it examined since 
that date. There was no evidence that the steam gauge 
was tested during the time the boiler was in Mr. White- 
head’s possession, nor did he take any measures to ascer- 
tain the pressure at which the boiler could safely be worked. 
There had been neglect on the part of the former users of 
the boiler, but what the Court had to deal with was 
the neglect, or otherwise, of Mr. Whitehead, who used 
the boiler at the time of the explosion. He should have 
known that it was his duty to have had the boiler ex- 
amined. The case was like many others which had come 
before the Commissioners; but people never seemed to 
profit by the reports of the p ¥. of the Court, 
although: widely circulated through the Press. The very 
last time he (Mr. Howard Smith) sat as a Commissioner 
for the Board of Trade—only a short time ‘was in 
that room, and was with to an explosion that 
occurred at Charity Colliery, worth, not far from the 
resent one, and he should have thought that Mr. 
hitehead would have taken some warning from that 
ge would have been on his guard. The Board 
of i went very fully into the cause of the ex- 
plosions which occurred from time to time, but it ap- 
peared that it had very little effect upon casual boiler- 
users. There was no a that there had been very 
serious neglect on the part’ of Mr. Whitehead. If 
the boiler even had been new and fit for the pressure 
when he bought it in 1895, it would have been a very 
careless act of omission on his:part if he had not had it 
examined during the five years during which he had 
used it. But the boiler was an old one in 1895, and if it 
had been examined at any time since then by a compe- 
tent man, it would have been at once condemned, and the 
explosion would have been prevented. 

r. Vaux then asked that Mr. Whitehead should be 
ordered to pay the whole or a portion of the costs of that 
investigation. These were not less than 80/. 

Mr. docks urged that Mr. Whitehead’s neglect was 
not of a wilful character, and that the payment of the 
costs, would simply mean ruin to his client. He was only 
a working man, and had y suffered considerably by 
the explosion. ; 1 

Mr. Howard Smith ordered Mr. Whitehead to pay the 
sum of 15/. to the Board of Trade towards the costs, and 
this, he pon must be considered as being very lenient. 
He would recommend to the Board of Trade that 
time be allowed for payment if. Mr. Whitehead made an 
application to them on the subject. 


By Mr. Howard Smith: He thought the explosion 
was due to the plate of the furnace tube being thin, 
which he had not noticed until the explosion had 
occurred. He had never tapped the plates with a hammer 
to see if they were sound, and he had not had the tube 
examined, becausee he assumed it was all right. 

Mr. William T. Seaton, Engineer-Surveyor to the Board 
of Trade, said he had held a preliminary inquiry into the 
cause of the explosion, and had made an examination of 
the boiler, which was of the Cornish type. The furnace 
tube completely collapsed, and ruptured at the right-hand 
side near to the back end. The fracture extended hori- 
zontally for a length of about 27 in. along the upper seam, 
and circumferentially for about one-third. of the circle ; 
while it also ran horizontally fér about 19 in. along the 
lower seam. The reaction projected the boiler toa distance 
of about 29 ft. The safety valve appeared to be in work- 
ing order, and internally the boiler was fairly clean, but 
the plates of the shell were considerably corroded. The 
furnace tube was very much wasted, and the remaining 
sinees cl watts bub te boiler wes. pesouiasly eetet® | 
shortness of water, e er was prac’ worn |< | 
out, and he should not have been surprised if it’ had LAUNCHES AND TRIAL TRIPS. 
failed at a lower pressure than 32 Ib. The steel screw steamer tr geo al built by Messrs. 

This concluded the cere el Vaux submitted i order of Messrs. 
the following ——- to the oners, and desired 
their in thereon: f 

1, Has the boiler been periodically examined by a com- 
petent person since November, 1876? _ 

2. Did Mr. Whitehead cause the boiler to be examined 
by a competent person when he urchased it in 1895, and 
did he cause it to be periodically examined by a com- 
pebent person since that date? ; 

3. Was the steam gauge tested or examined by a com- 





Engine Works of the builders, and have cylinders 22 in., 

35 in., and 59 in. in diameter, with a piston stroke of 

39 in:, and two large steel boilers working at a pressure of 

80 —— square inch. The speed of the ship over the 
m 





Messrs. Alexander Stephen and Sons; Limited, Lint- 
house, launched on Waemenenys the 19th inst., a large 
steel screw steamer named um, built to the order of 
Sir Christopher Furness, on account of the Gulf Transport 
Line of Messrs. J. H. Welsford and Co., Liverpool. 
She is intended for their regular trade between Liverpool 
and Galveston. Her dimensions are 393 ft. by 50 ft. 
by 38 ft. 10 in. The saloon and state-rooms for a few 
passengers are on shelter-deck, amidships; the officers 
and engineers being also located on shelter-deck. 


On Wednesday, the 19th inst., the P. and O. steamer 
Syria, built by Alex. Stephen and Sons, Limited, 
Linthouse, ran her trial trip in the Clyde. The veasel’s 
dimensions are 450 ft. by 52 ft. by 324 ft., and she is de. 
signed aud fitted for the company’s oange and cargo 
service to India and China, with provision for service as 
a Government transport for troo The propelling ma- 
chinery, constructed by the builders, consists of two sets 
of triple engines, having cylinders 224 in., 36in., and 
60 in. in diameter respectively, all with a stroke of 48 in., 
with suitable boilers fitted with Howden’s forced draught, 
and working at 170 Ib, pressure. During the trial the en- 
gines worked throughout most satisfactorily, and a mean 
speed of 144 knots was obtained. 


Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port Glasgow, launched on Thurs- 
day, the 20th inst., the s.s. Zafiro, the first of two steamers 
they have on order for the China and Manila Steamship 
Company, Limited, of Hong Kong, through their London 
agents, Messrs. William on and Co. The followin 
are the principal dimensions and particulars: Length 
between perpendiculars, 295 ft.; breadth moulded, 
40 ft. 6 in.; depth moulded to spar deck, 25 ft. 1 in. 
The gross tonnage of the vessel is about 3000 tons, and 
the rig is that of a two-masted fore and aft schooner. 
She carries a deadweight of about 3000 tons. The 
accommodation for first-class passengers is located in 
the midship t of the vessel, and consists of state 
rooms, and a large dining-saloon extending across the 
whole width of the ship, capable of seating comfortably 
at dinner 60 people. The machinery of the vessel con- 
sists of one set of triple-expansion engines, having 
cylinders 22} in., 37 in., and 60 in. in diameter, by 45 in. 
length of stroke, with two large boilers, all proportioned 
for a working pressure of 180 1b. per square inch, with 
one large auxiliary boiler. Although the boilers are of 
sufficient yw gd to supply steam to the engines when 
working at full power with ordinary good quality coal, 
they are fitted with Dunlop’s system of assisted draught, 
to enable them to be fired with any of the inferior 
qualities of coal supplied in the China Seas. 


Messrs. Wood, Skinner, and Co., Limited, Newcastle- 
on-Tyne, launched on Saturday, the 22nd inst., a stee 
screw steamer, Marsden, built for the Burnett Steamship 
Company, Limited, of Newcastle-on-Tyne. The prin- 
cipal dimensions of the vessel are as follows: Length, 
210 ft.; breadth, 31 ft.; depth, 18 ft. The machinery 
has been constructed, and will be fitted, by the North- 
Eastern Marine Engineering Company, Limited, at the 
Northumberland Engine Works, Wallsend-on-Tyne, and 
consists of the latest improved triple-expansion engines, 
having cylinders 17 in., 28in., and 46in. in diameter 
respectively, with a stroke of 33 in., supplied with steam 
by a large steel multitubular boiler working at a pressure 
of 160 lb. per square inch. 


H.M.S. Blossom, built and or by Messrs. Bow, 
M‘Lachlan, and Co., Limited, Paisley, has completed 
her trials. The Blossom has been designed and built for 
special service at Gibraltar as a water-tank and fire-float 
vessel, being fitted with an elaborate arrangement of 
tanks and “or ing installation and a very power- 
ful fire engine. The speed and trials were very 
satisfactory, the power indicated and 5) obtained 
— _— in —— of a. n addition to 
the usual speed and power trials, the special pumping 
installation and the fire engine were also under trial. 

















New OrLEANS.—New Orleans, favoured by large ex- 
ports of cereals and high-priced cotton, took last year the 
second place among American ports ; her exports for the 
nine months ending March, 1901, being valued at 
122,234,669 dols. The value of the exports from Boston 
in the same period was 81,173,051 dols. The preponder- 
ance of New York among the great shipping ports of the 
United States is scarcely maintained. Last year New 
York handled only 47 per cent. of the foreign commerce 
of the United States ; in 1890 the corresponding propor- 
tion was 524 per cent. 





oun pg nee COLLEGE OF a ve 
of Mines is at present planning for the erectio' 
of wo: much-needed buildings, which have been provided 
by the Legislature of the State—one of these is to be for 
the Departments of Civil and Mining Engineering, and 
the other for the Departments of Chemistry and Metal- 
lurgy. The mining engineering building will provide 
mi and hydraulic laboratories, together with lecture 
and -rooms, all equipped with modern appliances. 
The amount allowed for its construction and equipment 


to | is 42,500 dols. The building devoted to wba, and 


metallurgy with its equipment will cost 35,000 dols. Its 
laboratories will be fitted up in accordance with modern 
ideas of lighting, plumbing, and_ ventilation. The 
appropriation provides also for an addition to the present 
engineering building, which will accommodate the course 
in blacksmithing. The equipment of the electrical 
laboratory will be extended, and the central heating 
plant enlarged, to take care of the added buildings. 
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AGRICULTURAL APPLIANCES. 

12,266. W. Hornsby and D. Roberts, Grantham, 
Lincs. slowing -sanenene Knife Mechanism. [2 Figs.) 
July 6, 1900.—In this mechanism for driving the knives of mow- 
ing, reaping, and harvesting machines, two shafts are arranged 
side by side or one above the other, and one of these is driven 
through gearing by the travelling wheel in the ordinary way, 
and in turn through other gearing and in the opposite direction to 
its own travel, drives the second shaft. On one end of each shaft 
there isan eccentric or crank, the eccentrics or cranks of both 


Figt. 











shafts being connected together by a coupling-rod. By extend- 
ing one end of the coupling-rod beyond one of the eccentrics or 
cranks a lever is formed. e eccentrics or cranks are so timed 
in their operation as to cause the lever end of the coupling-rod 
to have an oscillating motion, and to the lever end of the 
coupling-rod is attached the usual connecting-rod which gives 
the reciprocating motion to the knife. To reduce friction toa 
minimum the bearings of the eccentrics or cranks and the bear- 
ings of the spindle next to the eccentrics or cranks may be pro- 
vided with balls or rollers. (Accepted May 15, 1901.) 


10,632. A. C. Bamlett, Thirsk, Yorks. Mowing 
and Reap Machines. [4 Figs.) June 11, 1900.—An im- 
proved mowing-machine knife head, according to this invention, 
comprises an angle-bar having an eye to receive the connecting- 
rodin the angle rib which is at the back edge of the soleplate. 
The knife bar is riveted on the top side of the soleplate, and the 
knife sections are riveted on the top side of the knife bar, which 


L. "yt. 
































frcsa 


does not then present any obstruction on the top of the knife sec- 
tions at the head end of the complete knife bar. In order to reduce 
the friction of the inner end of the finger bar on the ground, it is 
suspended by a chain and spring to the pole, and a screw adjust- 
ment is fitted so as completely to suspend the inner end of the 
finger bar clear of the ground when artificial grasses are to be cut. 
(Accepted May 15, 1901.) 


9050. S. W. Blyth, Iougatestone, Essex, Agricul- 
tural es. [4 Figs.] May 16, 1900.—In this four-wheel 
traction engine the two front wheels are movable on the axle so 
that they can either be placed close together in the middle thereof 
to roll a track between the tracks of the hind wheels, or at the ends 
in order to run in the same tracks as the hind wheels. The ends of 
the axle of the front wheels are free to rise and fall in guides in a 




















fork pivoted to the underside of the engine, 


ings being inter 
posed between the axle and the fork. e cylinder or cylinders 
are placed at the rear end of the furnace (which is fired at the 
side) and are preferably inclined. The crankshaft has fixed to it 
8 pinion gearing with a wheel on a second shaft, which carries a 


abroad, the Names, &c., 
of Specifications fen ne Sale 
: 96, ween Budddinens Ghoncerpdone WO. at 
Sects ete the 
Srom the date of 
of opposition to the grant of a 


the water vessel in the parts where it encircles the flywheels. 


water vessel. The ‘bag receptac' 
some cases made integral with the bedplate and water vessel. 


the other end of the crankshaft a short shaft carry 
can be attached, the latter projecting beyond the 
a pa The hind wheels can be 
an 


rope from which 


to the frame of the engine, so that the rope can be | 
any direction. (Accepted May 15, 1901.) 


ELECTRICAL APPARATUS. 


ed from it 


ited, don. (EF. M. Green 
Rectifyers. [2 Figs.] April 4, 1901.—This invention 
certain means designed to 
rents into unidirectional currents of a truly continuous (non- 
sating) kind. The particular means p' for obtaining 
result, according to this invention, comprise a — 
ing commutators, each of which is fed by an alternatin 


from the current supplied to each of the other commutators, the 
direct current brushes of these commutators being all connected 
in series. Owing to the relative p! displacement of the = 
tive currents supplied to the several commutators the pulsations 
due to one commutating device are compensated for by pulsations 





of an opposite character from the other commutating devices in 
such a manner as to produce direct current of peony uniform 
character. To secure a proper source of supply for these various 
commutators there may be used a phase-changing sppessine, 
whereby an alternating current of a given number of p can 
be changed into asystem of currents having a greater number of 
hases, from which suitable selections are made of the currents to 

supplied to each rectifying commutator. It is stated that ‘‘ the 
particular features of novelty which characterise the invention 
are set forth more definitely in the appended claims,” and the first 
two of these claims are as follow: ‘1. A constant current phase 
changing transforming aj tus. 2. A constant current phase 
changing transformer.” (Accepted May 15, 1901.) 


4767. C. Meissner, Friedrichsberg-Berlin, Ger- 
many. Electric Cable. [1 Fig.] March6, 1901.—According 
to this invention locomotive, portable, or other field electric motor 
apparatus, such, for example, as plo fee pee , and 
in which an earth return is or may used, is supplied with 
current through an insulated cable in which the insulation is 
—— from wear (incidental to the cable being drawn over 
he earth) by an outer metallic sheathing which is connected in 
rallel with the earth return. A concentric cable with uninsu- 
ated outer is used. There is one claim, for the ‘‘ cable,” which, it 
is stated, is ‘‘ designed ly” for the purpose in view, the 
said claim being limited to when the inner conductor of the 
‘for the positive current,” and “the naked conductor for the 
negative current.” (Accepted May 15, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


827. G. Kohl, Buda: Hungary. Incandescence 
Mantles. January 12, 1901.—An incandescence mantle which, it 
is stated, is firm, more durable, and of higher illuminating power 
than mantles containing cerium, is, according to this invention, 
prepared from thorium nitrate, together with a small proportion 
of a compound nitrate known as “ Russium.” A trace of double 
cyanide of platinum barium may also be added to the solu- 
tion with some ammonium nitrate. In order, inter alia, to 
toughen the mantle, emall quantities of the nitrates of zinc, tin, 
bismuth, and calcium, with some borax, may be used in the im- 
pregnating solution. The methods of preparation of the solu- 
tionsand the proportions in which the materials mentioned should 
be used are specified in detail. (Accepted May 15, 1901.) 


12,444. A, G. Melhuish, London. on En- 
gines. [6 Figs.] July 10, 1900.—In this explosion engine the 
tank for the cooling water is made in with the engine casin; 
and at the sides is provided with cavities in which the flywh 


























In one arrangement the crank race is nearly encl by the 
gas- le and the exhaust box are in 





central chain wheel driving a chain wheel on compensating gear 


between the two hind wheels. The flywheel is at one end of the 


The invention thus provides a self-contained gas or oil engine 
combination of reasonable weight, moderate size, great resistance 


crankshaft between the boiler and one of the hind wheels, and to 


&@ pulley 
ide of the 
disconnected from their axles, 
one of them is slotted and has inside it a winding drum, the 
through the slot to a pulley frame gy 


7113. The British Thomson-Houston Company, 
Lon . Lynn, Mass, U.S. 5 


rovides 
convert multiphase alternating cur- 


this 
of rectify- 


current, 
the current supplied to one commutator being disp in phase 


cable is |’ 


are situated. Tangential air passages may be arranged through | in 
sit . - . May 16, 1901.) 


(2 
ada 
m 


the combustion 


to movement when with water, and in which the avail- 
able fanning and blowing action of the various moving parte of 
the engine is utilised. (Accepted May 15, 1901.) . 

12,927. A. R. Bellamy, Stockport, Chester. Explo- 
sion Engines. [5 Figs.) July 18, 1900.-This invention pro- 
_ means for holding the moving eens a gas —e with 
peste | P' read firing. lever pted to 


co! y ‘or 
and by means of an attached spring to 


mpressed 
the flywheel, 
































hold it against the force of the compressed charge. The sprin; 
is not sufficiently strong to resist the pressure resulting from the 
combustion of the charge, and the apparatus is so that 


when the locking lever is forced away it remains out of contact 
with the wheel. The invention is described in reference to the 
mechanism illustrated. (Accepted May 15, 1901.) 


8942. W. Hooker, Woodside, 8 » Incan- 
descence Burners. [2 Figs.) May 15, 1900. this invention 
Leg oe eels ened in bly ich oe flame, at —. in 

rt, is cata’ main ; aerated gaseous mixture 
being — to the mantle in - condition and quantity as to 
burn entirely within the mantle and its perforations, the products 
of combustion issuing from the latter with sufficient force and in 
sufficient quantity to prevent cold air from coming into contact 


with the incandescence body, thus rendering the provision of 

sufficient to form flame exterior to the mantle unnecessary. The 
burner comprises a tube with a long solid cylindrical metal core, 
and the mantle is situated at the end of the tube.to which the 
int of the metal core is brought. A water aspirator is preferred 
or mixing the gasand air. A platinum mantle is described in 


which the number and size of the perforationsare strictly defined. 
(Accepted May 15, 1901.) 

















4703. K. Haussner, Berlin, Germany. Gun Car- 
sieges, (6 Figs.) March 5, 1901.—In field-gun carriages with 
sliding recoil apparatus, and in order to allow the gun or 
howitzer to be used at considerable angles of elevation, the trail 


is made fork-shaped at its carriage end, so that the gun can in 


Fug. 7. 
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recoil travel back and down between the two side elements of the 

fork, which is preferably tubular, and in which 

carrying the spade (or an intermediate element) can be telescoped 
wardly 


the rear element 

whan it is desired to limber up for travelling. (Accepted 
426. W. G. Hay, Liverpool. Machine Guns. 
8.) J 10, 1900 This invention provides means for 


for blank firing oo = mF in which the lock , 
is worked by fa escape of gas. Applied to the 
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gases J 
Fae for a time maintained at sufficient pressure to blow 


aside the 
ral gas lever or operate the piston or plunger which workg 
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the lock mechanism. In order to render the blank cartridges 
suitable for being fed by the usual mechanism they may be 
elongated, but preferably there is put in the mouth of eacha 
hollow wooden plug of bullet shape. These plugs, it is stated, 
as they meet the stop at the muzzle are burst into small pieces 
by the gas pressure within them. The s' for the muzzle is 
preferably in the form of a set screw lodged in socket which 
can be screwed on the muzzle. (Accepted May 15, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,017. P. Weddeler, Berlin, Germany. Flexible 
Shafting. [18 Figs.) October 24, 1900. — According to this 
invention a flexible shaft comprises approximately ball-shaped 
engaging sections or elements comprised within a sheath which 
is either rigid or flexible. Whether rigid or flexible, when it is 
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desired that the elements may rotate, the shaft remaining 
stationary, the end elements are made to run in ball or other 
bearing collars; but when the sheath is flexible and intended to 
rotate with the elements, it is attached at its two ends to the end 
15 1901) Metallic sheathing is used in all cases. (Accepted May 


MINING, METALLURGY, AND METAL 
WORKING. 


5877. A. Reynolds, Sheffield. Metal Converters. 
(2 Figs.) March 20, 1901 —This invention provides a ‘‘con- 
verter of special design” and process of treating metal therein. 
The converter has “tubular trunnions connected by pipes fur- 
nished with check valves to lateral tuyeres,” and is claimed 
only as for use in connection with the process of conversion, 
which process comprises a ‘‘converter treatment of metals and 


their compounds by oxidising with an air blast, pouring off 
most of the slag, deoxidising by a blast of reducing gas or 
vapour, and, if necessary, repeating this treatment and varying 
the reducing agents until objectionable ingredients are more or 
less eliminated,” and also a “ converter treatment of iron for the 
production of steel by eliminating impurities and carbou fa ihe 
manner above set forth, and then carburising by a blast of gas or 
vapour containing carbon.” (Accepted May 8, 1901.) 


6655. W. H. Wheatley, London. (Société Genérale 
des Aciers Fins, Paris, nee.) Chrome Steel Manu- 
facture. March 29, 1901.—In the preparation of chrome steel 
in the Siemens-Martin furnace, chromium is usually added to the 
steel bath in the form of coarse lumps of chrome-iron, and alumi- 
nium is employed for deoxidation. In this process, it is stated, 
the chromium only ly , 80 that after tapping a 
remainder is found again as oxide of chromium at the bottom of 
the furnace. This invention, in order to effect the complete fusion 
of the chromium, causes it to be added in the form of finely pow- 
dered chrome iron to the tapping ladle after being mixed with a 
certain quantity of very finely wdered aluminium. When 
tapping, a stream of steel pours into the ladle and ignites the 
aluminium which is at the bottom thereof, the oxygen necessary 
being derived from the air surrounding each atom of the eA 
pulverised aluminium. A temperature of nearly 8000 » itis 
stated, is thus produced by the aluminium, and fuses the chrome- 











iron which surrounds it (chromium only requiring a temperature 
of 2000 deg. for —— fusion) so rapidly and completely that 
the chromium imm tely combines intimately with the stream 
of steel, which continues to flow on. A steel casting is thus 
obtained with a uniform content of* chromium, the proportion 
of which may be predetermined. It is stated that chromium 
steel produced by this process is conspicuous in that it is ex- 
tremely compact and without blow holes, the combustion of the 
aluminium apparently having acted on the whole contents of the 
ladle. (Accepted May 15, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


6813, F.W. Brewster, London. Screw Propellers. 
(3 Figs.) April 1, 1901.—Hollow propeller blades for ocean- 
going vessels are, poopy | to this invention, made by being 
formed in fore and after, or leading and trailing sections or plates 
together of an external contour agreeing with that of the required 
propeller blade, and of a dished or hollowed internal contour, the 
substance of each such section being of different thicknesses at 
different parts in order to render it suitable to resist the stresses 
and strains to which the blade will be liable at those parts 
when in use. In the larger sizes of propeller blades it is pre- 


ferred to cast the sections with internal webs, which may be so 
located and of such depth that when faced together in position 
for securement together, the ed of such webs will mutually 
support each other along their whole length, or at parts thereof. 
These webs may be arranged so as to cross or intersect each other, 
and they may be formed at their meeting edges or parts so as to 
interlock or engage with each other in such manner as to act 
independently of the rivets or bolts securing the blade sections 
ther both for resisting centrif action and for preventing 
independent movement of the sections. Contributory and sub- 
stitutional devices are provided. (Accepted May 15, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,008. J. Hopkinson and J. Hopkinson and Co., 
Limited, Huddersfield. Safety Valves. [| Fig.) 
September 8, 1900.—A combined safety valve and low-water 
blow-off which cannot be tampered with while the boiler is at 
work, and which has an attached pipe connection for use when 





























it is desired to disch blown-off steam to some distant point, 
comprises an improved safety valve having its weight in the 
interior of the boiler, and provided with a testing handle at its 
upper part, together with a float and lever arrangement adapted 
to come into operation at a certain minimum level of the water to 
raise the safety-valve weight. (Accepted May 8, 1901.) 


MISCELLANEOUS. 

5820. 8. G. B. London. (C. H. H. Sherman, 
Washington, D.C., U.S.A.) thed Gear Wheels, [4 Figs.) 
March 19, 1900.—Toothed gear wheels, according to this invention 
are constructed of compound form in order to avoid the internal 
strains set up in the contraction of complete wheels when cooling, 
and to allow of replacing portions of the wheel should one or 
more teeth become broken. The hub with radial arms or flanges 














isin one piece, and the tooth-bearing rim is in segments, each 
segment having inwardly-projecting arms adapted to interleave 








with the hub arms or flanges, to which they are attached by 
means of bolts ing freely through from one side of the wheel 
to the other. (Accepted May 15, 1901.) 


7502. R. Brooks, Gloucester, Mass.. U.S.A. Col- 
lapsible Tubes. [2 Figs.] September 13, 1900.—Collapsible 
tubes for containing adhesive substances, such as liquid glue, are 
it is stated, unsatisfactory if provided with a screw on top, be- 
cause such tops cannot be readily detached, and in the effort to 
removethem the tube is apt to become damaged. To avoid this 
difficulty and to provide a self-sealing top in which a small 
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quantity of the adhesive can be retained sufficiently in advance of 
the orifice through which the said adhesive issues to prevent 
the orifice from becoming clogged with dried matter, the dis- 
charge end is caused to terminate as a close-bottomed ee 
or part conical cavity which can easily be punctu at the 
base when the contents of the tube are to be used. (Accepted 
May 15, 1901.) ¢ 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, rf ‘ 
be consulted, gratis, at the offices of ENGINEERING, 35 and 
Bedford-street, Strand. 








AMERICAN PeTROLEUM.—The importance of the new ° 
Texas oil field is far greater than can at present be esti- 
mated. It means not only a cheap full supply to the 
largest State in the Union; but, owing to its proximity 
to tidewater it promises a vast export trade. a 
tions are being made to sink hundreds of wells, and the 
present output of 500,000 barrels per day may soon be 

uadrupled. As the oil-bearing territory extends east of 
the Mississippi into Mississippi and Alabama, it is pos- 
sible that oil may be found also in those States. 


Froripa Sup Canau.—A Bill has been introduced into 
the Florida Legislature to incorporate the Florida Ship 
Canal Company, to construct and work a ship canal across 
the Peninsula of Florida, to connect the Atlantic with 
the Gulf of Mexico. The plans of the company contem- 
plate the construction of a canal beginning at a point on 
the Atlantic coast at or between Amelia Island and 
Biscayne Bay, and terminating at some point between 
Deadman’s Bay and Cape Roman on the Gulf Coast. 
The capital stock of the company is placed at 20,000,000/. 


BaLpwin Locomortives.—The usual activity is being 
maintained at the Baldwin Locomotive Works, Philadel- 
phia. Inquiries and orders have been plentiful, cially 
upon home account, while there has been little change in the 
foreigndemand. The output has been increased to thirty 
engines per week, and the management hopes to maintain | 
this average throughout the year. In order to facilitate 
repairs, the management is erecting an additional story, 
195 ft. by 49 ft., on the present repairing shop. This 
improvement will cost about 50007. Among recent ship- 
ments may be noted two ten-wh2el freight engines for 
the Sombral Railway, of Brazi], and two engines for 
passenger and freight serv:ce to the Korea for the Seoul 
and Chemulpo Railway. 


THE END OF THE SEVENTY-FIRST VOLUME. 
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ewage Purification, |® 
Ridgway’s Patent. 


Sewage Distributing A pparatus 
Retaining and Flushing Valves. 


‘These are absolutely automatic in their operation 
and actuated by the flow of the Sewage itself. 
“Sots Licensres:” MATHER & PLATT, Lo., 
Engineers, Salford Iron Works, MANCHESTER. 4366 
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[ron [lubes and Prittings. 
LARGE SIZED FLANGED TUBES. 


GREAT BRIDGE, STAFFORDSHIRE. 8854 
LONDON: 46, QUEEN VICTORIA STREET. 














[2uincible Gauge (jlasses. 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works ks, 
Manchester. 


iltration of the 





9753 








‘((jranes—Steam, Electric, 


HYDRAULIO and HAND, 
f all and 


) ore sizes. 
GEORGE RUSSELL - 0°0., 
Motherwell, near Glasgow. 4459 


ohnson & Phillips, Tele aph 
; and ELECTRIO LIGHT ENG 
14, Union Court, E.0. ° ‘Works, Charlton, Kent. 
‘Makers of Machinery, &., for complete equipments 
of Oable Factories and Vessels. Electric Light 
“Al tus ofall kinds. Arc Lamps. Electric Trans- 
on of Power Plant. Cables and Wires. 4647 


uk En The Forward 


Prices on a sniluation to THE FORW. 
NEERIN @ bO., Lap., BIRMINGHAM. 








ines. 
7 GI. 





. Helsby” (Sables & Wies. T 


THE TELEGRAPH MANUFACTURING ©0,, Lap., 


HELSBY 
Near Warrington, 


4351 


AND 
11, Qx. Vicor. Sr., E.0. 
40, KING STREET, OOVENT GARDEN 


homas Kell & Son, Lath: 


Lithography, (liom Tithone nd Sane my a 
poy, ~~ pay, 

Printing: Engineerin ‘Architestaal and Pictorial 
Drawing in best pooner Paper Drawn Drawing Photo-litho- 
graphy, &c.—40, King St., Oovent Garden, W.0. 0d8462 


[ce Making and 


___ Refrigeration. 
Over 4600 Machines Sold 


For use both on land and board ship. 


Taz LINDE BRITISH? REFRIGERATION Co., Lp., 
35, Queen Victoria\Street, London, E.C. 4328 


A. em ‘Munford, 


OULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY axp: War Orrics Lists, 


PATENT wW. 
EMs. « 

























































izes 3 to 80 B.HP. always ready.— - 


: SOCKET PIPES, 1 
‘ 
PEARSE ond IRE RO 
.GIRDERS, OOLUMNS, ST. 


Largest Quantities of 

Muddy Water for 
Water Works, Manufacturing, 
Pulsometer Engineering Co." 
Ninz Etms Iron Works, LONDON, 8S.W. 4496 


Y atrow's Patent 
Wiater-Tube Boers. 





ILLUSTRATED ADVERTISEMENT aApPHaRine 
On PaGs 47, JUNE 7, AND BVERY FOURTH WERE. 


Poplar, London. “* 
he Edwards Air Pump 


SYNDICATE, Lo., 
8, Crown Covrt,:OLD Broap Street, 


LONDON, E.0. 
(For Illustrations see last white page). 


_ | [@proved . _Briquette Plants 
and FUEL-MAKING MACHINERY. 10 tons to 
200 tons pal day, — mating AND ro 
Britannia Works, Newport, Mon. 








o) ames Russell and. Sons, Ld., 


OROWN TUBE WORKS,: WEDNESBURY. 
London Warehouse : 108, Southwark ted 8.E. 
Leeds rtm 1a 6, Mark bes Bri; . 4534 
Birmingham W. 
Manchester Warehouse : 88, King Street West. 


L& L 
Tiubes and Plittings. 


Loyd and Lov4 LY. 


Birmingham. 








4439 


Dey: Paxman & Co . Le 


ENGINEERS, COLCHESTER. 
MAKERS OF 


Steam Engines and Boilers. 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
for ELECTRIO LIGHTING. 


See Advertisement, page 72. 





2246 





See Advertisement, page 39. 





Locomotive Tank Wagines 
ed 


— Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 85. 


Special Steel Railway Tyres 


and AXLES and FORGINGS of every description. 
HENRY BESSEMER & CO., Lumrrzp, 








SHEFFIELD. 
See.Advertisement, page 41. 4106 
C€’'S HyarePaeematic ASH Hjector. 


Great saving of ak No noise. No dust. No 
a, Ashes ft. clear of vessel.—Apply, | shi 
TREWENT, val Architect and Surveyor, 

rH Bititeer Buildings, Billiter St., London, E.0.. 4208 


rawings, ‘l'racings, Inspec- 
TIONS of onap = 1a a .» UNDERTAKEN 





RAILWAY OARRIAGES, TRAMWAY 


HH Nelson & CooL. 1.4. 


THE Guascow Rouline Stock anp Puanr WORKS, 
MOTHERWELL, 3383 


Steam Cranes, . Excavators, 
aa ee Wer WINCHES 


4739 
. H. WILSON & Lrp., ame 
London Office: 15, £00, hoTORiA ST., Wasrurinersr, S.W. 


as| Fy sthorn, Dey_.& & Co., 
hi 4631 

Jumping achinery. 
Meche page 69. *y 


See ea Advt., 
Gteam Boilers, Vertical and 


other .types, also Vertical Engines and Bent 
Oranks, peal or finished.—THE GRANTHAM 
ORANK an ON OO.,.Lrp., Grantham, 4510 


HIGHEST AWARD, PARIS, 1878. 

(Zoldsworthy’s Emery, 
Emery Cloth, | 
Glass Paper. 
MANCHESTER. 4447 
NS} tburtevant i 
Zuo tome Hla ns 
Sturtevant Fyingineering C22 


147, QUEEN VICTORIA STREET, LONDON. 
Guaseow, BERLIN, STOCKHOLM, MILAN, AMSTERDAM, 


Dry y-back Boilers. 
JOHN FRASER & S 
Millwall Boiler Works LONDON, 


___ Adjoining North Greenwich Station, G. EH R. 2750 
HOLDEN & BROOKE, Lap. . 


I njectors. 
See also Advts. on pages 11 and 31. 
GOLD MEDAL—Invantions ExHisrt1ion—AWARDED. 


uckham’s Patent Sus nuh rane 
WEIGHING MACHINES 
ROAD ENGINEERING WORKS COMPANY, Lnarap 
London, E.—Hydraulic Oranes, Grain Elevators, &e. 
See Illus. Advt., last week, page 84. 4664 


isintegratinge and Screeni 

D gr MACHI ERY. ng 
Newest MACHINES, BEs 

THE HARDY PATENT PICK 0!, 


Cranes | 
displayed 


rae - 





J. H. 


























Tv Resvuts. 2276 
Lp., Sheffield. 


( ‘ALL TYPES 
AND POWERS/: 


advertisement and ‘A 
P's AUBLEDY 


ery.” —JESSOP 
BROS. (Leicester and London), Luurrap, 22, Walbrook, 








UND 
at moderate terms.—THOS. S. RIOE, M. I. Mech. E., | London, E.C. 4231 
60, Watling Street, London, EO. 4284 
Telegrams, “‘Ricto, London,” Telephone No. 497, Bank. G tone Breakers pe Hote 
PATENT EVAPORATORS AND CONDENSERS, &, ock rushers 
aird & ayner, ' : 
C LONDON. Ws MAKE NOTHING ELSE & THE Best, 


See Advertisement, page 32. 4737 


fe LOSEDOE TEN, 4 or 6 
HA 





ication and workman- 
BL, gh to R. & W. 
ORN, LESLIE & CO., Lap. 


gineers, New- 
castle-on “Tyne. See Advt., page 86, 





sca Foundr and 


ENGINEERING COMPANY, 
Railway Plant and General Engineers. 


GQ witches,. Crossings, 


Brtsh Tube Co., Lid, Bir- 


MINGHAM. WELDLESS ng ete 
for all classes of Boilers, Shafting, ae oe 
— Work, &. Hot or bid Fin 

‘BririsH, BIRMINGHAM.” 


Telegrams : 4215 





Girders, Bridges; Roots, Pipes, Pumps, | Schiele. Patent Fans and 
bal ase” me Eni ~-4 ON. Cranes, ENGINES, for any Pa +s =. ie agen: 

Works : ‘NE N. efficiency.—Sole Makers, SCH GI- 

London 4867 | NEERING 00., Lap., Pollard ‘Street, Monsiaeiae. 

: 10; BUSH LANE, CANNON STREET, E.C. Telegrams : “Schiele, Manchester.” Tel. No. 989. 4352 





T22.. Castin 
ENGINEERS, MILL Saiiran 

GAS, WATER, SEWERAGE WORKS, &. 

In GREEN or DRY SAND, w to 4 tons. 
Machined if 


in. to.18 in. diam. 
PIPES, up to 20 in. diam. 
NS, TANKS. 








LES. 2%. &W.H. HALEY, lronfounders, Bratord. 








obey & (‘o., 


STEAM ENGINES. 


‘ See Advertisement 





W. H. Baxter, Ltd., Leeds. 
illans’ Patent Central- 


VALVE ENGINES for beer ene cee = LIGHT. 





| ce, Oe LA BOUTON ean 


‘by, Warwickshire. 


Jy, * EK. TC s: 


PATENT 
Peetigeraing Aisolienatg 


: $) + (Patent Dry Air Carbonic System), 





800 Machines fitted on board ship alone. , 
_ 80 Machines now being fitted on board ship. 


HUNDREDS OF MACHINES SUPPLIED ON LAND 
for all purposes connected with Refrigeration and 
Ice-making. 


it 
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ENGINEERING. 


[June 28, ror. 








ENGINEERING AND CHEMISTRY. 


and Guilds of London 


Cv 
INSTITUTE.—SESSION 1901-1902. 

The Courses of Instruction at the Institute’s Central 
Technical College (Exhibition Road) are for students 
not under 16 years of age; those at the Institute's 
Technical College, Finsbury, for students not under 
14 — of age. The Entrance Examinations to both 
Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance 
Examinations, Scholarships, Fees and Courses of 
Study may be obtained from the respective Colleges, 
or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL 

OOLLEGE (Exutsrrion Roap, 8.W.). 

A College for higher Technical Instruction for Day 
Students not under 16 preparing to become Civil, 
Mechanical or Electri Chemical and 
other Manuf Fee for a full 
Associateship Course, £30 per Session. yf 

Professors :—(Civil and Mechanical | 
>. C. Unwm,. F.R.S., M. lost. C.E.; (Electrica 
E. 

F. 


Engineers, 
d Teach 





ering) W. E. Ayrton, F.R.S., Past Pres. Inst. 
gape H. E. Armstrone, Ph.D., LL.D., 
B.S. ; ‘(Mechanics and Mathematics) O. Henrici, 
Ph.D., LL.D., F.R.8. (Dean). 
CITY AND GUILDS TECHNICAL COLLEGE, 
FINSBURY (Leonarp Srrest, City Roan, E.C.). 
A College for Intermediate Instruction for Day 
Students not under od ny ory 2 to enter Engineering 
and Chemical Industries, and for Evening Students. 
Fees, £15 per Session for Day Students. i 
Professors :—(Physics and Electrical Engineering) 
8, P. Tuompson, D.8c., F.R.8., Principal of the College ; 
(Mechanical Engineering and Mathematics) W. E. 
Dausy, M.A., B.Sc., M. Inst. C.E.; (Chemistry) RB. 
Metpoua, F.RB.S., F.LC. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. G 848 


CHELSEA BOROUGH COUNCIL. 
PUBLIC BATHS DEPARTMENT. 


The Public Baths Committee of the Council invite 


ompetitive Designs (to be 
sent in by 1st October next), for Proposed 
New Baths in King’s Road, Chelsea. The following 
remiums are offered, viz. :—For the one placed first 
mn the order of merit, One Hundred Guineas; for the 
one placed second, Fifty Guineas; and for the one 
placed third, Thirty Guineas. If the architect to 
whom the first or other premium is awarded be elected 
to execute the work, then the premium will be merged 
in the amount able under the contract. 
rs of the Instructions to Competing Archi- 
tects and a Plan of the Site, at a ci e of £1 Is. 
(which will be returned to persons sending in bona 
designs), can be obtained at the Office of the 
Committee, 171, King’s Road, Chelsea. G 927 


oe 











TENDERS. 


THINGOE UNION. 
CONTRACTS. 
TO BUILDERS, ENGINEERS, AND OTHERS. 


The Guardians of the Thingoe Union, Bury St. 
Edmund’s, Suffolk, are desirous of receiving 


[lenders for the Erection of a 


BOILER HOUSE, CHIMNEY SHAFT, and 
other WORKS; also BOILERS, LAUNDRY and 
PUMPING MACHINERY, &c. 

Persons desiring to Tender are requested to send in 
(on or before Thureday, 4th July next) their names to 
the undersigned, with a de t of £2 2s., returnable 
upon the receipt of a bona Tender, or in the event 
of the applicant not being selected to Tender. 

To those selected, Bills of Quantities aud full par- 
ticulars will be — by the Architect to the 
Guardians, Mr. H. Percy ApamMs, F.R.1.B.A., of 28, 
Woburn Place, Russell Square, London, W.O. 

The Guardians do not bind themselves to accept 
the lowest or any Tender. 

EDWIN J. GRAVES, 
Clerk to the Guardians. 

Hatter Street, Bury St. Edmund's. G 984 


ROYAL BURGH OF KIRKOALDY. 
The Corporation invite 


enders for the Supply, 


“—_- and ERECTION of the following 
Spxciricatiox No. 6.—FEEDERS, MAINS and 
ROADWORK. 


Sproirication No. 7.—ARC LAMPS. 

Copies of the Specifications and Drawings can be 
obtained from the undersigned on payment of £3 3s., 
to be returned on receipt by the Corporation of a 
bona fide Tender. 

The Specifications and Drawings can be seen at (but 
not obtained from) the Offices of Messrs. KENNEDY and 
JENKIN, 17, Victoria Street, Westminster, 8.W. 

Tenders must be sent in to the undersigned so as to 
be received by him before Ten a.m. on 20th July. 

The Corporation does not bind itself to accept the 
lowest or any Tender, and no allowance whatever will 
be made for any expense incurred in the preparation 


of any Tender. 
WM. L. MACINDOE, Town Clerk. 
Town Clerk’s Office, Kirkcaldy, 
24th June, 1901. G 985 








BENGAL-NAGPUR RAILWAY O©O., Lrp. 


The Directors of the Bengal-Nagpur Railway Co. are 
prepared to receive 
of 


[lenders for the Supply 
Ten SIX-WHEEL COUPLED LOCOMOTIVES 
for a 2 ft. 6 in. gauge railway. 
A General Dra and Bpecification of the Loco- 
motives can be seen, and further details can be 
btained, on application at the Office of Sir Jonn 





INDIA OFFICE, WuirtEHalL, 
26th June, 1901. 
THE SEORETARY OF STATE FOR INDIA IL 
COUNCIL is prepared to receive 


BB Tenders from such Per- 
sons as may be willing to SUPPLY :— 
1.—BRASS BOILER TUBES. 
2.—COPPER PLATES. 
The Oonditions of Contract may be obtained on 
application to the Director-General of Stores, India 
ce, Whitehall, 8.W., and Tenders are to be 
delivered at that Office by Z'wo o'clock, p.m. on 
Tuesday, the 9th July, 1901, after which time no 
Tender will be received. 
E. GRANT BURLS, H 82 
Director-General of Stores. 


CORPORATION OF CALCUTTA. 
WATERWORKS DEPARTMENT. 


NEW PUMPING MACHINERY. 
The Commissioners are prepared to receive 


‘ 

[lenders for the Supply, 
DELIVERY and ERECTION of a N 
PUMPING PLANT at their Puura Pumpine Sration 
mear BARRACKPORE. The PLANT will consist of Two 
Pumpme Enoines and Four Stream Borers and will 
be capable of delivering ONE MILLION GaLions of 
water had hour to a maximum height of 33 ft. (thirty- 
three feet). 


Specification, General Conditions and Plan of the 
Pumping Station may be obtained upon application at 
a 2 ce of this paper by any bona fide manufacturer 


pomping engines. 

‘enders, endorsed “Tender for Pulta Pumping 
Machinery” and addressed the Vice-Chairman of the 
ration, must be delivered at the Municipal 
Calcutta, 
September, 1901. 

FRED. GAINSFORD, 

Offg. Secy. to the Corporation. 

28th May, 1901. G 917 





on or before the 2nd day of 


Wo urs Barry, 21, Delahay Street, Westminster, 8.W., 
between the hours of Eleven a.m. and Four p.m., on 


NN | 8nd after Monday, the 24th instant, when also copies 


of the Drawing and tion Form of Tender 
can be obtained on payment of a fee of £2 2s. 
Tenders, which must be endorsed ‘‘ Tender for 
2 ft. 6 in. gauge Locomotives,” must be delivered at 
the Office of the Company, 182, Gresham House, 
Old Broad Street, E.C., not later than Noon on 
wy the 15th July, 1901. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, 
ROBERT MILLER, G989 
Managing Director. 





CALEDONIAN RAILWAY COMPANY. 
GRANGEMOUTH DOOK EXTENSION. 
80-ft, CAISSON GATE. 


The Directors of the Caledonian Railway Company 
are prepared to receive 


[lenders for the Construction 


and ERECTION a pee at Grangemouth 
fae Se. WROUGHT-IRON and STEEL CAISSON 


The Contract Drawings and Specification may be 
seen at the Offices of Sm JoHN WoLre Barry, K.O.B., 
21, Delahay Street, Westminster, between the hours 
of Eleven a.m. and Four p.m., on and after Monday, 
the 8th July next, where also copies of the Contract 
Drawings, Specification, Schedule of Quantities and 
Form of Tender may be obtained on payment of 
Three Guineas. 

Tenders, endorsed “Tender for Caisson Gate,” 
must be delivered at the Office of the Secretary, 
Caledonian Railway, Glasgow, at or before Ten a.m. 
on Monday, the 29th July, 1901. 

The Directors do not bind themselves to accept the 


COUNTY BOROUGH OF ROCHDALE. 
TO CONTRACTORS. 
The Rochdale Corporation invite 


[lenders for the Steelwork, 


consisting of Steel Plate Girders, Rolled Steel 
Joists and Arched Plating (about 28 tons in all 
required in connection with the widening of Spotian 
Bridge, within the said Borough. Plans may be seen, 
and copies of the Specification, Form of Tender and 
Quantities and further particulars may be obtained, 
on and after Thursday, July 4th, on payment of a 
deposit of 10s. (which will be returned on receipt of a 
bona fide Tender) at the Office of Mr. S. 8. Puarr, 
M. Inst. C.E., Borough Surveyor, Town Hall, Rochdale. 
Tenders, endorsed ‘‘ Steelwork, Spotland Bridge,” 
to be delivered at my Office not later than Five p.m. 
on Tuesday, July 9th. 


sy Order, 
JAMES LEACH, Town Clerk. 
Town Hall, Rochdale, 28th June, 1901. H21 


GREAT EASTERN RAILWAY. 
_CONTRACTS FOR BESSEMER STEEL RAILS. 
The Directors of this Company are prepared to receive 


[lenders for the Supply of 


BESSEMER STEEL RAILS. 

Form of Tender, Specification and Drawing, may 
be had on application to the Secretary’s Office, 
Liverpool Street Terminus, E.C. 

Tenders, endorsed “Tender for Bessemer Steel 
Rails,” to be forwarded by post, in the envelope 
provided by the Company, to the undersigned, so as 
to be received not later than Ten a.m., 5th July, 1901. 

Tenders which do not comply in every respect with 
the Company’s Terms, Conditions, Schedule, Specifi- 
cation and Drawing will not be considered. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

W. H. PEPPEROCORNE, Secretary. 

Liverpool Street Terminus, London, E.C., 

21st June, 1901. G 991 








EDINBURGH AND LEITH CORPORATION GAS 
COMMISSIONERS. 


RAILWAY TANK WAGONS. 
The Commissioners are prepared to receive 


[lenders for the Supply of 15 

to 20 New 10-ton CYLINDRICAL TANK 
WAGONS for the transportation of Ammoniacal 
Liquor and Tar. 

Full particulars may be obtained on application to 
Mr. W. R. Herring, Chief Engineer and Manager, 
New Street Works, Edinburgh. 

Tenders are to be delivered to the undersigned at 
or before Ten o’clock on the 8th day of July, 1901, 
sealed and endorsed ‘‘Tender for Railway Tank 
Wagons,” and the offers to remain open for a period 
of thirty days. 

The Commissioners do not bind themselves to 
accept the lowest or any Offer. 

JAMES M’G. JACK, Clerk. 

25, Waterloo Place, Edinburgh, 

7th June, 1901. G 987 





TENDERS FOR THE SUPPLY OF ABOUT 
3075 TONS. OF CAST-IRON SOCKET PIPES. 


NETHERLANDS COLONIAL OFFICE. 


The Technical Bureau of the above Colonial Office 
is prepared to receive 


[lenders from Ironfoundries 

for the SUPPLY of about 3075 tons ASPHALT- 
COATED CAST-IRON SOOKET PIPES (probably 
about 4700 tons more will be required in the course 
of 1902) for the Waterworks of Soerabaya (Java). 


The delivery must take place in the roads of 
Soerabaya. 

Specifications and Conditions (Bestek La. I*) in the 
Dutch or English lan e, and Drawing may be 
obtained from Martinus Nynorr, Nobel Street 18, 
The Hague (Holland), on payment of Fi. 2.50, 
Netherlands Currency (which will not be returned). 


SOUTH-WEST SUBURBAN WATER COMPANY. 
The Directors of the above Company invite 


é | ‘enders for the Supply and 
ERECTION of a WATER TOWER at Southall 
with Circular Steel Tank, to contain 300,000 gallons’ 
at an elevation of 60 ft. above ground level. = 
Plans may be seen, and ication and Form of 
Tender obtained, on and r Monday, July Ist, at 
the Office of Mr. R. St. Groros Moors, M. Inst. (5. 
Engineer to the Company, 17, Victoria Street, Sw’ 
upon deposit of a £5 Bank of England note (which 
will be returned on wees of a bona fide Tender 
Tenders to be delivered at the Company’s Offices, at 
17, Victoria Street, Westminster, and to be endorsed 
“* Tender for Water Tower at Southall,” before Eleven 
a.m. on Monday, July 22nd. 
The Directors do not bind themselves to accept the 
lowest or any Tender. H31 
26th June, 1901. By Order of the Board, 





EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of :— 
STEEL and IRON WORK for an Overbridge, 
noes Specification to be seen at the Company's 
ces. 


Tenders are to be sent to the undersigned, marked 
“* Tender for an Overbridge,” not later than One o'clock 
p.m. on Wednesday, the 17th day of July proximo, 

The Company reserves to itself the right to divide 
the order, also to — my toon without 
Toe & reason, and does not bin to acce; 
the lowest or any Tender. " 

For each Specification a fee of £1 18. is charged, 
which cannot under any circumstances be returned, 


er, 
C. W. YOUNG, Secretary. 
Nicholas Lane, London, E.O., 


27th June, 1901. H33 





THE DELHI, UMBALLA, KALKA RAILWAY 
COMPANY, Limirep. 


The Directors of the Delhi, Umballa, Kalka Railway 
Company, Limited, are prepared to receive 


[lenders for the Supply and 


DELIVERY of :— 

W.-I. FENCING MATERIAL, ; 
GALVANIZED STRAND WIRE, for Fencing, 
as per Specification, to be obtained at the Company's 
Offices. For each Specification a fee of 10s. 6d. is 

charged, which amount will not be returned. 
Tenders to be sent to the undersigned, marked 

** Tender for W.-I. Fencing Material” (or as the case 

of be), not later than Noon on Friday, the 5th July, 


The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order, 
W. McFARLANE, Secretary. 
17, Victoria Street, Westminster, S.W., 
24th June, 1901. H3 





} TO ENGINEERS. 
IRONWORK FOR MONKSTONE BEACON. 


Trinity House, London, E.C., 
20th June, 1901. 


[lenders are Invited for the 


CONSTRUCTION and DELIVERY at the 
Trinity Store, Oardiff, of certain IRONWORK 
uired for strengthening the Monkstone Beacon. 
he Drawing may be inspected and Form of Tender 
and Specification obtained either at the above address, 
or at the Trinity Store, Cardiff, between the hours 
of Ten a.m. and Four p.m. 

Tenders, sealed and marked outside ‘Tender for 
Ironwork for Monkstone Beacon,” must be addressed 
to the undersigned and delivered at this house on or 
before Thursday, the 4th July, 1901, and no Tender 
can be ente ed that is not made on the Form 
provided. ‘ 

The Corporation does not pledge itself to accept the 
lowest or any Tender. 

By Order, 966 
CHAS. A. KENT, Secretary. 





Stamped forms for the Tender can also be 
from the same on payment of Fi. 0.375, Netherlands 


Currency. 

The Tenders, with Specifications of the prices, are 
to be delivered at the 

COLONIAL OFFICE (Technical Bureau), 
The Hague, Holland, 

by Twelve o’clock Noon, on Wednesday, September 
18th, 1901. : 

The Minister for the Colonies does not bind himself 
to accept the lowest or any Tender. H5 





lowest or any Tender. 
J. BLACKBURN, Secretary. 
Railway Company’s Offices, 


leaani. 





SHREWSBURY CORPORATION. 
KINGSLAND WATER SUPPLY. 
TO ENGINEERS. 
The Shrewsbury Corporation are prepared te receive 


[lenders for the Manufacture, 


DELIVERY, ERECTION and SETTING to 
WORK of TWO SETS of THREE-THROW PLUNGER 
PUMPS, with Air Vessels and Pipe Connections com- 
plete ; and an ACCUMULATOR, with Valves, Guides 
and other Appurtenances. The whole of the inery 
is to be erected within the Structure carrying the 
existing Water Tower, near St. Mary’s Street, Shrews- 
bury, to be in accordance with the Plans, 
Drawings and Specification prepared by Messrs. Jonn 
Tayior, Sons & Santo Oniwp, Civil Engineers, 27, 

estminster. 


Prints of the 

of the 

£5 (cheque only), which 
e receipt of a fide 


ers, endorsed ‘‘Shrewsbury Water, 

Tender for Pumping Plant,” and addressed to the 

Town Clerk, are to be delivered at the Shire Hall, 

> al on or before Thursday, the 18th day of 
’ 


J 
Corporation do not bind themselves to acce’ 
the lowest or any Tender. * 
HENRY CHARLES OL 


Shrewsbury, 19th June, 1901, ee G 900 





302, Buchanan Street, Glasgow, 


2ist June, 1901. G 972 





CALEDONIAN RAILWAY COMPANY. 
GRANGEMOUTH DOCK EXTENSION, 
STEEL SWING BRIDGE. 


The Directors of the Caledonian Railway Company are 
prepared to receive 


enders for the Construction 
and ERECTION complete at Grangemouth, 
of a STEEL SWING BRIDGE, measuring 161 ft. 
in length over all, ver er with the n 
HYDRAULIO MACHINERY for operating the same. 
The Contract Drawi: and Specification may be 
seen at the Offices of Sm Jonn Wore Barry, KGB, 
21, Delahay Street, Westminster, between the hours 
of Eleven a.m. Four p.m. on and after Monday, 
wd = July ne dca ro geo don! — 
rawings, Specifi le of ntities, an 
Form CI ogg may be obtained on payment of 
eas. 
ers, endorsed ‘Tender for Swing Bridge,” must 
be delivered at the Office of the Secretary, Caledonian 
a ee, or before Ten a.m. on Monday, 
e 
The Di : do not bind themselves to accept the 


seer! J. BLACKBURN, Secretary. 








BOROUGH OF LOWESTOFT, SUFFOLK. 
SEA DEFENCE WORKS. 
The Council invite 


[lenders for the Construction 


of aSEA WALL about 5692 ft. in ——_ uw 
the North Denes, together with the ER ON of 
20 TIMBER GROYNES on the North Beach, and 
Two .GROYNES, with RIVETMENTS and other 
WOBKS, on the South Beach at Lowestoft, in the 
County of Suffolk. 

Plans and Specifications may be seen on and after 
July Ist, 1901, at the Office of the Town Olerk at 
Lowestoft, or at the Office of the Consulting En r 
to the Corporation, W. T. Dovenass, Esq., 15, 

it, Westminster, London, 8.W., where also copies 

ie Bills of Quantities and Form of Tender may be 

ed on payment of a deposit of £2 2s., which sum 

turned on receipt of a bona 

the Plans may obtained from the Con- 

sulting Engineer on payment of the sum of £1 1s., 
not be returned. 

which will only be received upon 

orsed “‘ Tender for Sea Defence 








THE SOUTH INDIAN RAILWAY COMPANY, 
LimiTeD, is prepared to receive 


(lenders for the Supply of :— 
(1) GENERAL STORES : comprising Hardware, 
Iron, Steel, Metals, Leather Goods, Oils 

and Colours, India-rubber Goods 


Sundries. } 
(2) LOCOMOTIVE & ENGINEERING STORES: 
comp! r and Steel Plates, 
Engine Tyres, Brass Tubes, Springs 
Buffers and other Stores. 
(3) STATIONERY: comprising Books, Paper, 
Envelopes, Ink, Tickets and Sandriee. 
(4) ROOFING: 500 ft. by 25 ft., covered 
Galvanised Iron. : 
Specifications and Forms of Tender may be oles 
at the Company’s Offices on and after Monday, 
uly. 


fenders, addressed to the Chairman and na 
of The South Indian Railway Company, Limited, re 
marked ‘‘Tender for Stores,” or as the case a 
must be left with the undersigned not aay at 
Twelve o'clock Noon of Tuesday, the 16th day 
J 1901. 

e Company is not bound to accept the lowest OF 

any 


Tender. , 
A charge (which will not be returned) will be made 
ot 208, ma gh copy of Specifications (1) and (3) and 
of 10s, for each copy of Specifications (2) and () tee 
Copies of the Drawings may be obtained 5 
Office of Sir Grorex B. Bruce, 3, Victoria 
Westminster, on — of 5s. per sheet. 
By OTENRY W. ROTMAN, tr 
Com; *s Offices, apagi ihe 
55, Cuntedipels Street, London, E.v., Hs 
28th June, 1901. 


pecifications and Offer 
Mf oo eee wD. 60-Ib. sections 
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". BARODA AND CENTRAL INDIA 
BOMBAY, SYAILWAY OOMPANY. ; 


i ra are prepared to receive up to Noon on 
The Directo oe the oth July, 
rTrenders for the Supply of the 
following STORES, viz. :— 
1 itisoe! ianeous TOOLS and STORES. 
2. OIL WAGONS. 
3. WAGON BUFFERS. : : 
Tenders must be made on Forms, copies of which 
with Specifications can be obtained at these Offices on 
payment of 21s. each (which will not be returned). 
‘The Directors do not bind themselves to accept the 


Tender. 
lowest ymioes, T. W. WOOD, Secretary. 
Gloucester House, Bishopsgate Street Without, 
London, E.O., 24th June, 1901. H9 


THE ROHILKUND AND KUMAON RAILWAY 
Co., Lrp. 








The Directors are prepared to receive 


[lenders for the Supply of :— 

800 Pairs WHEELS and AXLES. 
Specification, with Form of Tender and Company’s 
General Conditions of Contract, may be obtained from 
the Company’s Offices, on payment of a fee of 10s. 
each (which will not be returned). 

Tenders to be delivered in sealed envelopes, 
addressed to the undersigned and marked on the 
outside “‘ Tender for Wheels and Axles,” and lodged 
not later than Noon on Monday, the 8th day of July, 
1901. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


By Order of the Board, 
E. L. MARRYAT, 
Company’s Offices, Managing Director. 


237, Gresham House, Old Broad Street, 


London, E.C., 27th June, 1901. H 38 








APPOINTMENTS OPEN. 


The COMMITTEE of the MUNICIPAL SCHOOL 
OF TECHNOLOGY, Manchester, to be opened in 
September next, invite 


A pplications from Gentlemen 
a qualified to take the tion of HEAD of 
the PHYSICS and ELECTRICAL ENGINEERING 
DEPARTMENT. Stipend, £500 per annum. 

The gentleman appointed will have the title of 
Professor, and rank as a member of the Board of 
Studies; he will have the assistance of an efficient 





staff. 

Acceptable Candidates, in addition to satisfactory 
theoretical attainments, must have had an efficient 
training and experience in some important branch of 
Practical Electrical Engineering. 

Applications, with copies of a limited number of 
recent testimonials, should be addressed, not later 
than July 6th, to the undersigned, from whom 
further information as to the conditions of the 
appointment may be obtained. 

J. H. REYNOLDS, 
Princess Street, Manchester, Principal. 
17th June, 1901. G 92 


COUNTY BOROUGH OF PORTSMOUTH. 
MUNICIPAL TECHNICAL INSTITUTE. 
The Technical Instruction Committee invite 


A Pplications for the Positions 


of ASSISTANT LECTURER in Mathematics 
and Physics, salary £125 per annum; and WORKSHOP 
INSTRUCTOR and ASSISTANT in Engineering, salary 
£105 per annum. 
Applications must be received by July 4th. 
Further arcsec may be obtained from the 
PRINOIPAL. G 924 


Practical Blast Furnace 


MANAGER REQUIRED for blast furnaces in 
Derbyshire. Applicants must give references and 
state salary required.—Address, G 968, Offices of 
ENGINEERING. G 968 


B} ast Furnace Manager 


” WANTED for Scotch ironworks.—Applications, 
Stating age and experience to be addressed to 
MANAGER, W. Portzous & Oo., Glasgow. G 995 


W anted, a Quarry Manager 
_ for De Lank Granite Quarries, capable of 
preparing estimates.—Apply, by letter, stating experi- 
ence and salary required, to HARD STONE FIRMS, 
Lrrrep, Bath. G 979 


"Nhe National Boiler and 


,, GENERAL INSURANCE OO., Lrp., 22, St. 
Ann’s Square, Manchester, REQUIRE an additional 
ASSISTANT ENGINEER for the consulting engineer- 
ing department ; age about 25 to 35; must have good 
o— and drawing-office experience, particularly in 
modern steam engines, also good theoretical training ; 
salary to commence, £150 per annum.—Address, by 
letter only, marked ‘ Engineer,” giving age, outline 
of experience and studies, and copies of testimonials, 

ARD G. HILLER, Chief Engineer. G 975 


achine Tools.— Wanted, b 


large firm of machine tool makers, Chief 
DRAUGHTSMAN ; must be a first-rate designer and 
thoroughly experienced in every way; should be 
Capable of taking entire charge of an office employing 
about 25 draughtsmen ; liberal salary to suitable man. 
Applications will be treated in strict confidence.— 
Address, G 769, Offices of ENGINEERING. G7 


(Jalcutta. — Draughtsman 
WANTED for Calcutta; well up in iron build- 

ings, roofs and bridge work; age under 30; un- 
orpeedl five year’s engagement ; passage paid out 
and home ; free unfurni house ; salary, first year, 
e Rupees per month (about £20), with yearly increase 
25 Rupees per month.—Address, giving full 
seebculars of experience, G 943, Offices of ENGINEER- 
d G 943 


[)ughtsman Wanted, who 
extensi 





























can take charge of alterations, repairs and 
ons in a medium size tool and. engineerin 
<a in Sheffield. Must be expert in costs ond 


State age, full experience and salary 
Fequired.— Address, H 4, Offices of Exouvamnine. H 4 


[)ughtsman. —Good Man 


WANTED for electrical work, with practical 





€xperience preferred.—Apply, stating 


69 Birmingham ; must be well up in modern machine 


charge of works that 
Nace me bey need An tate 
erences, when disengaged. com- 
x | munications in etrctest confidence Address, © 815 


NOW READY. 


HLECTRIC 


Vol. IL—DISTRIBUTING 


391 Illustrations, demy 8vo, cloth. 12s. 6d. \ 


A Practical Exposition of the Art. 


By FRANCIS B. CROCKER, E.M., Ph. D., 
Professor of Electrical Engineering in Columbia University, N.Y.; Past President Amer. Inst. of E.E. 
LONDON: E. & F. N. SPON, LTD., 125, STRAND. 


LiGH Tin G. 


SYSTEMS AND LAMPS. 


4720 








THE ENGINEERING 


M; fact Contract hi and 
Y 





For use of Engi 
A SUPPLEMENT 


4 
and Suppliers is 
J. STEVENS, 9. 


Largely in use in all parts of the World, and used by Five Governments. 750 pages Crown 4to, handsome cloth. 40s. nett. 


By A. H. BLACKBURN, M.I. Mech. E., and JAMES STEVENS, M.E., M.I. Mech. E. 
of Machinery. 
Uniform in size and consisting of 180 pages of valuable additional matter, iticluding a List of a. 660 British Engineering 


Now Reapy. Handsome cloth. P. 
FENCHURCH AVENUE, LONDON, 


TELEGRAPH CODE. 


all engaged in Engineering business or the buying and exporting/ 
TO THE ABOVE, 


rice 10s. ne’ 


E.Cc. 4778 





A Firm of Electrical Engineers 


and Contractors en u mg oom work 

with factory, HAVE a VAI ‘CY for a meaiy > Fa be 
tly in works and partly on contracts.—Address, 
14, Offices of ENGINEERING. ’ Hi 


engines &e.; mmodacea premium.—Address, E 78, 





ices of ENGINFERING. 








SITUATIONS WANTED. 





Ric hardson’s Engineers’ 
AGENCY invites FIRMS having 
VACANCIES jor Works MaNaozura, 


ranteed. No charge to Em Inj 
Buildings, Ludgate Oireus, Lo 5" ¢ ae ee 





Will be published regularly on the firs 


t Tuesday in the month. 





Nos. I., II. and I 


No. IV. READY 


TRACTION a 


A MONTHLY S 


Price 2s. net. 


CONTENTS 
The Electric Distribution of Power. By B. ALFRED 
RawortH. 

Test of Electric Motors on Belgian State Railways. 
By Ernest Gerarp (Second Article, Illustrated). 
The Liverpool Trials of Heavy Motor Vehicles. 
Municipal Trading. 

The Efficiency of Power Stations. By Pair Dawson 
(Illustrated). 

Trolleys and Tower Wagons (Plates XLV. to XLIX., 
and Illustrations in Text). 





TRANSMISSION. 


“ENGIN HHRIN CG” 


Post Free, 2s. 4d. 
Annual Subscripti®n (payable in advance), £1 8s. Od. 


Il. NOW READY. 


ON JULY 2nd. 


nd 


UPPLEMENT TO 


OF No. IV. 


| Transmission of Power from Niagara to the Pan- 

| _ American Exhibition. 

Electric Power in a Coke Oven Plant. 

The Paris Extension of the Orleans Railway. By 
Dante. Beuwet (Plates L. to LVIII., and Illustrations 


in Text). 
| Electromobiles in Public Service. ; 
| Traction and Transmission Notes (Plates LIX. and 


X.). 





addressed to 


Enquiries as to Advertisements, and Publishing Department matters generally, should be 


the Manager. 





OFFICES: 35 & 36, BEDFO 


RD STREET, STRAND, W.C. 








[r2ughtsman Wanted; one 


with experience in elevating and conveying 
machinery, colliery plant and structure ironwork.— 
Apply, stating age, wage and experience and when 
at liberty, to GRAHAM, MORTON & CO., Black Bull 
Street, Leeds. H 


ssistant Ship Draughtsman 

REQUIRED for South England ; one experi- 
enced light-draught vessels and torpedo boat work 
puelcesed. —Addrens, stating age, salary expected, 
and references, G 969, Offices of ENGINEERING. G 969 


['racer Wanted, with electrical 


experience preferred.—Apply, stating age, salary 
and cxpaaenen, ts D... Ory Ccourron & Co., Ltd., 
Chelmeford. H 30 


anted, at Once, Smart 

YOUNG ENGINEER to conduct boiler trials 
for coal consumption, &., in London and district. 
Must be an experienced and energetic man.—Apply, 
by letter, stating age, experience and salary required, 
eo G. P., care of ApBorTs, 32, Eastcheap, ineess 














anted, a Reliable and Well- 


educated YOUNG MAN to introduce a patent 
magnetic ore separator. A man who has knowledge 
of ore-separating machinery essential. Salary £2 
per week and a percentage of profits. —Address, G 978, 
Offices of ENGINEERING. G 978 


Wy inted, by a Mechanical 


Engineer, an ASSISTANT in carrying out 
experimental work. Applicant must be good corres- 
pondent, familiar with all classes of mechanism, 





thorough knowledge of workshop practice. Office, one 
hour from London.—Address, giving full particulars 
and salary required, H 12, Offices of ENGINEERING. 


orks Assistant Wanted by 


the LANCHESTER ENGINE OO., Sparkbrook, 





tool work.—Apply, in first instance by letter, stating 
previous experience, qualifications and salary re- 
quired. G 983 


W anted, Experienced Prime 


COST COLERK.—State salary required, 
references and full particulars toR. A. LISTER & O0., 
Lav., Engineers, Dursley, Glos. G 967 


W anted, Head Foreman for 


all departments of machine tool works 
(Yorkshire) employing 60 to 70 hands; must have held 
similar position, be thoroughly up-to-date in all de 
energetic, a hustler, capable of controlling men, 
systematic organiser, well ahead of the most advanced 
practice of feeds and speeds, and 

are up-to-date and egg nd 














. » an 
ene to D, O., OromPron & Co, Ltd, Chels 





29 | Offices of ENGINEBRING. 


capable calculator, good draughtsman and with a | w, 


Enquiries for DravcHTsmMEx, Manaogrs and HieH- 
to take | @RapE Maw, incl all classes 


and Cost 
whatever for in’ 


oreman Wanted, for En- 
gineering shops in Midlands, employing about 
150 men; must be Six o’clock man.—Address, statin 
experience, age, references, and wages asked, G 890, 
Offices of ENGINEERING. G8 


Wanted, Working Foreman 





entire charge of and arrange men for night shift only; 
about 20 hands; must be used to high-class small 
engine work and thoroughly experienced in arranging 
night shift work.—Address, stating age, experience, 
and wages expected, G 981, Offices of ENGINEERING. 


Proreman Erector Required 


for an englncsing works in London; must have 
had large experience in the management of men, well 
up in modern shop practice. State age, qualifications, 
and send copies of testimonials, in confidence.— 
Address, G 993, Offices of ENGINEERING. G 99 


Joreman Turner Required for 

an engineering works in London ; must be well 
up in Jigs and templets for repetition work. State 
age, gu fications, and send copies of testimonials, in 
confidence.—Address, G 994, Offices of ENGINEERING. 


Wanted, an Outside Engineer 


for _ and — wee who - ——- 
to arrange and carry ou classes of repairs, is 
conversant with the combustion of fuel and questions 
relating to economy of the same, can take tempera- 
tures and ascertain composition of spent gases; 
electric machinery, including three-phase generators 
and motors. A man is required who is thoroughly 
reliable and hard-working, and understands the 
practical wat “Se out of drawings, maintenance of 
plant, &c. e will be held responsible for the 
continuous and economical working of all machinery. 

50s. per week. — Address, G 977, ices of 
ENGINEERING. G 977 


G torekeeper Wanted, for an 


Engineering Firm in East End of London ; hours, 
Six a.m. to Five p.m. ; must be able to keep simple 
accounts. Wages, 30s. per week. — Address, G 998, 
Offices of ENGINEERING. G 998 

















A n Engineering Electrical 
Firm have VACANOY for Young Gentleman 
PUPIL in London Works. Permanent conperrenens 
y - 


on qualifying. Premium £20down, balance 
ments, each. Small wages. References given. 
Board-residence, 12s. weekly, if desired. Similar 


vacancies in Provinces. — BOX. D., 


78, Temple 
Chambers, City. Fe 61 





VACANCIES, 


essrs. Richardsons’ Employ- 


prosperous trade; practical man, ha 
of machine tool manufac nd able t 


({entleman, A.MIM.E., Open 
for APPOINTMENT as assistant or general 
manager, or traveller. Exceptional practical and 
commercial experience and references, and good 
correspondent. — Address, G 950, Offices of Ey- 

950 


GINEBRING. G 
oi 

EMENT 

, Offices 

G 970 





Hypgizeer, at present eng 
as asst. supt. eng. DESIRES ENGA 
as supt. or position of trust.—Address, G 970, 
of ENGINEERING. 


(Civil Engineer Wants Post 


’ on works, or in office; accurate surveyor, tun- 
nelling, harbour works ; last three years contractor’s 
agent On large Admiralty contract.—Address, H 17, 
Oftices of ENGINEERING. H17 


Dr2ughtsman experienced in 
hyd. forging. presses, heavy steel works ma- 
chinery, furnaces and laying out of new plant, DESIRES 
ST as assistant engineer or works Emenee oaga 
Address, H 15, Offices of ENGINBSRING. H15 


A Ssistant Draughtsman 


DESIRES CHANGE; used to eo 
machinery, steam, gas and oil engines; rough 
workshop experience and technical training ; 

patternmaker.—Address, G 992, Offices of ENGINEERING, 


ssistant Draughtsman 
: REQUIRES SITUATION ; good experience 
in pumping and marine engines.—S, A. B., 33, Devon- 
port Road, Shepherd’s Bush. H 23 




















Eagineer (Structural) Desires 
ITUATION ; full certificates from Berlin 
Technical University; experience in all kinds iron 
constructions. Highest references.—Address, H 36, 
Offices of ENGINEBRING. : H 385 


G ituation Wanted by Mech- 


anical Engineer of large experience in designing 
construction and erection of machinery and ironwork, 
also in the management of workmen, References to 
present employers ; moderate salary.—Address, H 36. 
Offices of ENGINEERING. H 36 








1 A @vertiser (45) Seeks Situa- 


TION. Had complete charge central station 
abroad ; installed throughout plants with acounmiu- 


over turners, planers and drillers, to take | Jato 


ators, gas, steam; as above, or testing dynamos, 
motors.—Address, H 18, Offices of Enainusrine. H 18 


ngineer with High School 
education and two year’s office experience, 
DESIRES SITUATION in the technical office of English 
machinery works ; if ble in the crane-bu' 
department. Advertiser ae German, Italian 
and a little English and nch. Moderate salary 
required. Could enter on September 15tk or October 
1st next.—Please address, J. L. 5512, care of Ruponr 
Mossz, Berlin, 8. W. G 971 


Winted, by German Engineer 


(29) POSITION by 1st Oct., as draughtsman 
in a manufactory for cranes and hoisting machines, 
Theoretical and practical, well experienced, good 
testimonials and expert in languages; salary moderate. 
—Offers to L. R. 322, care of Haasznstain & Voonur, 
A.G., Berlin W. 8. H8 


Young Engineer, shop and 


office experience with firm of high-speed 











engine makers, knowledge of French and . 
DESIRES ENGAGEM .— Address, H 22, Offices of 
ENGINEERING. H 22 





Prime Cost and Wages, &c.— 
Clerk, ten years’ experience with large firm 
(thorough knowledge of shorthand), reliable, total 
abstainer, &., single (age 29), DESIRES OHANGE. — 
Address, H 19, Offices of EneingEr1ne. H19 


Wanted, to Apprentice a Lad 


to a good general engineering firm. A 
bonus is offered for satisfactory introduction.— 
Address, G 980, Offices of ENGINEERING. G 980 


PARTNERSHIPS. 


Partner Wanted for Engineer- 


ing Business (West of yt mg doing a 














Epgineer with Agencies 


ISHES to MEET ANOTHER with or without, 


agencies or offices, as partner on mutual terms; or 


oung business man with same object with 


smart y 
some capital.—Address, H 16, Offices of ENGInBERING. 





munt Acuncy for Enernsers have numerous 


Partnerships continued on page 96, 





of Foreman, True 
‘erms for stamp. No es 
unless engagement te. 


For Continuation of Small 


Advertisements see Pages 4, 








troductions 
©. RICHARDSON & OO., eers’ x 


96 and 97. 
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Tan 


New Explosives Company, Ld. 


ESTABLISHED 1865. 
75, Queen Victoria St., London, E.C. 
(WOBKS—STOWMARKET,) 


MANUFACTURERS OF GUN OOTTON, 
CORDITE, DYNAMITE, GELIGNITE, PIT-ITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 

of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOSES. 
Gelignite and Pit-ite have passed the ** New Special 

Tests” by the Home Office Authorities. 4814 
Contractors to the British and Foreign Governments, 


Agents required in the United Kingdom and Abroad. 


w. c. Bagnall, 1a., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best resulte with 
» wood, or oil as fuel. 


ping g Vebclpoden Switches, = 





MAKERS OF 


Portable Railways, Tip 
tables, 


NARROW GAUGE ; PERMANER? WAYS. 


BULL'S METAL & MELLOLD CO. 


REGISTERED OFFICES : 
Leadenhall Chambers, 4, St. Mary jAze », London, B E.0. 
RAMS: “* MELLOID, 
BULL’S METAL —Propellers, Fenny "sheets, Pump 
Rods, Valve Spindles, Condenser Staysand Plates, &o. 
MELLOID (Reg. Trade Mark and Patented).—Con- 
denser Tubes, Plates and Stays, Boiler Tubes, Stays 
and Plates, Fire-box Plates. Bars, Sheets, Valves, &. 
WHITE METALS.—Babbitt’s, Plastic, &. 4313 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— SOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 

1} in., 3in., 2} in., 8 in., 3} in., 4} in., 5h in., & 6} in. 
BOLT SCREWERS ONLY, Lin., 1}in., 2} in., & 8} in. 


FOR OTHER MAOHINES, SEE ILLUSTRATED ADVT., — 
ISSUE IN BACH MONTH. 











PATENT 


THE GREATEST SUCCESS IN 


PACKINGS FOR HICH PRESSURE. 


Send for particulars and directions for ordering. 
See full page Advertisement. 4469 


JAMES WALKER & CO., Lion Works, 





CARFORD STREET, POPLAR, LONDON, E. 








HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 
OILS 


For Cylinders, Heavy Bearings, 
and Machinery of all kinds, 


CANNOT CORRODE, “GUM” or “CLOG.” 


CYLINDER OILS. 
MACHINERY OILS. 
CAS ENGINE OILS. 
DYNAMO OILS. 


Prices, Samples and all particulars of 


ENGELBERT & 60.,), 


44-47, Bishopsgate Without,“ 
LONDON, F.C. 











ASBESTOS 


PATENT SHEET FIRE-FELT 


For Lining BULKHEADS, CABINS, &c., of STEAMERS, RAILWAY 
CARRIAGES, COLD STORES, &c., &c. 
Wilt. NWOT “SAG” OR CRUMBLE. 
BASILYT FIXED OF RUBMOVaAD. 


Samples and Full Particulars from 


WITTY & WYATT, LTD., 


88, LEADENHALL STREET, LONDON, EC. 8 “% 6. 4110 


VAUXHALL IRONWORKS 


(Buccessors to ALEX. WILSON & 00., Ltd.), 
Wandsworth Road, London, S.W. 


Crry Orrick: 45, LEADENHALL ST., E.C. 
TeLernons f Works—HOP 274. 
Numpers (City—AVENUE 800. 





Works TELEGRAPHIC ADDRESS: 


“WELLHOLE, LONDON.” 


LAUNCH & MARINE ENGINES 


HIGH-SPEED ENGINES. 4011 
**EXCELSIOR” AND CENTRIFUGAL PUMPS. 
Sole Makers = the “VAUXHALL” DONKEY PUMP. 











DOCK HOUSE, BILLITER STREET, 
LONDON, E.C. 


NON-CONDUCTING COVERINGS. 
ENGINEERS’ FITTINGS AND STORES. 


SEND FOR OUR CATALOGUE. 


COCHRAN & GO., ANNAN, L° 


8055 











OUR SPECIALITY. 


IMMEDIATE 
DELIVERY FROM 
STOCK. 


ANNAN, SCOTLAND. 








Telegraphic Address : nich TUBE,” 


PATENT AGENTS.. 
ewer and Son, 





Brere 


88, pier Pag Pd doag 


3, East Paraps, 
(jlasgo 


w Patent Office, 
. 
OBUIKSHANK & FAIRWEATHER, 
Agents. Radied: oy Peteseee 


Dp 
J. K. FAHIE & SON, ——_ En 
and Patent Agents, 9, Westland or 

Handbook of Patent Law on =p in. 4539 


atents, Designs 
MARES, in all countries at moderate 

PROVISIONAL PROTECTION FROM £3 38. iM. 
PLETE PATENT FOR FOUR YEARS FROM £9 9, 
A chart of 187 mechanical motions, ae Ee 
Circular of information gratis.— 
Patent Agents, Est. ven Ly * eaemaaer co 
Chancery Lane, London, W. 


LONDON, 
EDS. 














blished 1868 
‘atents and ks and 
Full information on application. 


/HANCERY Lonpon, W.O. 


atents.—G. F .Redfern &Co.,, 


General Patent Office, 4, South Street, Finsbury, 
ie, (Established 1830.) ge Foreign 





Wall. Tele. Address: 


atents. — Messrs. 
and SON, British, Fore 
Chancery Lane, 


“Invention, London.” 





and Oolon: 
-0., transact 


» 57, 


OHARTERED PATENT AGENTS. Esr. isi 


¥ 


Ohartered Pateng 
4630 


blin Patent Office. 4q 


and Trade- 4 


e) onsen a and Son, Chartered 4 
PATENT AGENTS i 
ner od British, Colonial and Forde s 


and 
charges. Designs redathome _ 
and abroad. Circular gratis. Telep’ne No. 723, London 
4769 


Vaughan 


description of business connected with Letters Patent 


for Inventions. ‘‘ A Guide to Inventors 
Established 1853. 





HIGHEST EFFICIENCY GUARANTEED. 
See Illustrated Advertisement, page 70, last issue, 
Sorz MaNvuracruReRs in Great Britain— 


THE STIRLING BOILER CO., LTD., 
2, 8t. Andrew Square, Edinburgh. srr 


‘|| Blair, Campbell & McLean, 


Scotland Street Copper Works, CLASCOW. 
Estd. 1838. Telegraphic Address ‘‘ BLazon, GLaseow.” 


SPECIALITY :— 


DISTILLERY PLANT 


Of every description. 








‘02? ‘ezuoig xvfy 10 ‘10oydsoug 
T8I@eWM-unDH ‘sssig Ul SONILSVO 


COPPER PIPE WORK. 


SUGAR BOILING and Refining Plant, com- 
prising VACUUM PANS of all 

8, Teaches, &c., 

DISTILLERY PLANT of every ‘enitets on; Blair's 

Patent Continuous Working Steam Stills: Coftey's 

Patent Stills, &c., &c. 

COILS of every description in Copper, Brass, Aluminiem, 
&c. 


SURFACE CONDENSERS for all purposes. 

















TUCK’S 


ty, ee Detecatey, y 
‘fs 


oe 
The Stirling Water-Tabe Boller, 


GENUINE. PACKINGS 


ARE ONLY MANUFACTURED BY 


TUCK & CO., LT. 


116, Cannon Street, LONDON, 


And. at Liverpool, Cardiff, Newport, Barris 


Southampton, Dublin, and Melbourne. 


ie 


INDIA-RUBBER, LEATHER ne 





NG 
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WH. EX. WiLLCcox & CO., 


34 & 36, SOUTHWARK STREET. 


Warehouse : 


COMMON SENSE AT LAST! 





THE IDEAL PACKING. 


The core remains unaffected by the lubricative and 
greasy elements. 


WILLCOX’S 


PACKING 


For PUMPS and HYDRAULIC GLANDS of all kinds. 
Largely used by WATERWORKS, &c. 


SEND FOR SAMPLE. 


SOLE AGENTS FOR THE 


Patent Penberthy Injector. 


AUTOMATIC. 
RE-STARTING. 
HICH DUTY. 
GREAT CAPACITY. 


RELIABLE. 
EFFICIENT, 


For all classes of 
STATIONARY, 


130,000 


in use. 


LID. 


Offices : 23, SOUTHWARK STREET, LONDON, S.E. 


Willcox Semi-Rotary 
Wing Pumps 


DOUBLE & QUADRUPLE ACTION. 


All sizes } in. to 4 in. 
Capacity up to 9000 galls. per hour. 





PATENT WIRE-BOUND HOSE 


FOR SUCTION & DELIVERY. -. 








VERY STRONG. 


WILL NOT 
KINK, 








VERY 
FLEXIBLE. 


Made in all sizes up to 10 in. bore. 




















EDGAR ALLEN, 


and CO., LTD. 


IMPERIAL STEEL WORKS, 


SHEFFIELD. 


LONDON: 62, QUEEN VICTORIA 





STREET, E.C. / 


Manufacturers 


of 


STEEL WHEELS & AXLES 


For Mining Trucks and Contractors’ Wagons. Steel Castings combining High Elongation 


and High Tensile, Allen’s S8elf-Hardening Tool Steel, Miners’ Drill Steel, Files, &c. 


4015 


RUSTON, PROCTOR & CO., Lrv, LINCOLN, eneuano. 


PARIS, 1900. 


THE GRAND PRIX. 


And at 27a, 


TWO COLD MEDALS. 
THREE SILVER MEDALS. 


RUSTON, 


“Medals gained in Competition at the 


FIRST PRIZES, Gold and Silver 


Leading Exhibitions of the World. 


PROCTOR & C£LE., 


PLEASE QUOTE THIS PAPER, 





CANNON STREET, LONDON, E.O. 
HIGH-CLASS ENGINES 


( 


up to 700 L.H.P. 
BOILERS 


UP TO 


200 lbs. 


Working Pressure. 
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RANSOME’S NEW HORIZONTAL BAND SAW. 


(LANDIs’ PA TINT. 














The “TIMES” says :— “ TIMBER TRADES JOURNAL ” says :— 


“The excellence of the resulte obtained “ The cutting was straight and true and the 
Tie cabiventa ak ty tho was teak, elm, beech, pine and oth 
which have been observed in every planks, all of which) presented ihe, same oan 
friction to the smallest possible amount.” ex Bang en to the economy of ma- 

“ENGINEERING” says :— chine there doubt. 
em Machine bap to combine the “TIMBER MARKET a i 

a -down Frame ® Board. “Com with saw frame, the 
Machine. will almost cut veneers. 
puis both the functions is a stated more Suid to be four'so six times thes of the vertical faa 
than any existing machine for either class and as much ae that of the 
it can be run very rapidly - . The horizontal or blade frame.” 
duced are of even thicknezs and quite true. je rs 
only requires one attendant to control the machin The “8TAR” says :— 
ee shifting the log, the wages “The accidents that are constantly happening 

uced to workmen in timber yards when weting at the 
The “ BRITISH AUSTRALAS8IAN ” says :— Max —— Peas circular eaw should become a thing of ieee 

"the neseth of Che expetmentmnay bo cmened upp . wes “7 a She ; a Saw’ has become a workable invention.” 
is the best all-round Sewing ' gs 4  ? | “TIMBER NEWS” says:— 

“TIMBER” says :— sane Dawes soqatred to drive tt fo less in proportion 

0 : er, to ite production that taken by any other Log. 

The of the Machine varied Soe J 
160 su: feet » minute, and in all cases hes ii is eawing Machine. 
cutting was true end of first-rate quality.” i . — ‘* INDUSTRIES AND IRON” says :— 

The “MORNING LEADER” says :— : i wna ae! travel of the saw is 7000 | ty minute, 
ci ne boy penn whe SBA me os carted oles este 
en- 

machine cute twelve.” = tirely on the ground level.” 











THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 
1st.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
I ee ended clerical t th f 80 rficial f A ple; fr d other soft woods rrespondingly faster speeds. 

2nd.—It cuts very ra » 8B elm and other s woods at the rate of 80 su cial feet a minute, an and other so at co i 

3rd.—The eatting io ot i ht and true, and the boards produced of even thickness. ‘ canis sa 

4th.—The power required to drive it is less in proportion to its production than that taken by any other Log-Sawing Machine, 

5th.—As it will work with saws as thin as 18 and 19 B.W.G., the wood wasted at each cut is less than that wasted by each saw in a vertical frame. 

6th.—It is very economical for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate control of the sawyer, the only other labour required being for placing the log on the travelling carriage and removing the sawn ; 

7th.—Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided, 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUFACTURERS— 


A. RANSOME & GO, LTD, nis“, NEVARKCO- TRENT 


==_ E. READER & SONS, == 


ASTABLISHHD 1860. 
MAKERS OF 


PHGNIX WORKS, NOTTINGHAM 
HIGH-OLASS ENGINES, 















































AIR OOMPRESSORS. 
DUPLEX PUMPS. 


with Oorliss or other Valves. ith eels 
HIGH-SPEED ENGINES, MAOHINES. 

Compound & Tri.-Expansion. SHAFTING, COUPLINGS, 
INDEPENDENT ROPE & BELT PULLEYS. 
CONDENSERS. @EARING, 8“ 





Dogme Addr: “Hxton, Reo EI WORE EATEN vio xe 07 neon wore 


“CLIMAX” WATER-TUBE BOILERS 


OVER 500,000 HP. IN USE. 
The BEST Boiler for Central Electric Light, Traction, and Power Stations. Absolutely NO DEAD POINTS in Circulation. 


Heating Surface FIFTY TO ONE of Grate. 
to carry HIGH PRESS 


ADVANTAGES.—No Serew Joints ; no Metallic Joints ; no Packing Joints; no Cast-iron Pipes or Headers to cause trouble from expansion and contraction ; is pecteotly am and able 
Produces Steam Rapidly, not only Absolutely Dry, but Superheated to over 80 deg. It is accessible, a ie, and can be examined, cleaned and fired with ty. This Boiler occupies less floor space, 
will, under equal conditions, evaporate more water per pound of coal than any other on the market. Itisa , Fuel Economiser (or Feed Water Heater) and Superheater combined in one. 


What T. A, EDISON thinks of the Morrin “Climax” Steam Boiler. 
Clonbrock Steam Boiler Works, Brooklyn, N.Y. From the Laboratory of Thomas A. Edison, Orange, N.J. 
Dear Sirs,—Your letter of 30th ultimo is received. I have a “‘Olimax” Boiler, and it is giving great satisfaction. Taking 


everything in consideration, it is, in my opinion, practi and theoretically, the best boiler so far invented. 
sg = : Yours truly, THOMAS A. EDISON. 





B. R. ROWLAND & GO., Lro, “Cumax” Worxs, REDDISH, near MANCHESTER 


Sele Manufacturers outside U.S., America, to whom all enquiries should be addressed. 
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em DREDGE PLANT—IMPROVED PATENT. 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATIOY. 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


neers of Bow and Stern Well Py a pt Suction Pump Dredgers 
~~ Loading Dredgers, Gold Recovering Dredgers and Machinery, 
eam Hopper Barges, Side &-Stern Paddle Wheel Steamers. 


| FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, N.B. _™ 
GEORGE ELLIOT & CO., = SSS. 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


LANG'S LAY WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN NEW. Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANGS LAY WIRE ROPE WHEN WORN. 1100 


i STEEN El & OO. x.». 


The Crown Tlronworks, GLASGOW. 
Sole Licensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


lane : MANUFACTURERS OF 
Care _, ESTABLISHED 1860.] Safety Valve Springs, Railway Springs, and all Classes of Spiral Springs. [ESTABLISHED 1860. 


SOLE MAKERS OF “THE CONSOLIDATED” EMERY ot AND MACHINE MAKERS. 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C.___|____ PARIS OFFICH: 10, RUE LAFFITTH. _ 3004 


DESTRUCTORS « BOILER FURNACES 


HORSFALL DESTRUCTOR CO., Ltd., Leeds, & 36, 36, Great George St,, London, §.W, “'EBER'S 2 Meena 


cs: JE, Reinecker, Chemnitz-Cablenz, 


MANUFACTURER OF 


, MACHINE & HAND TOOLS 
Of Improved Design and High-elass Workmanship. 
MACHINE MANUFACTURER. 
SPECIALITIES : 

RELIEVING LATHES for Formed Cutters. 
PLANT for Cutting Racks, Spur, Bevel & Worm Gears. 
PARIS, 1900. GRAND PRIX. 


CATALOGUE FREE ON APPLICATION WITH TRADE CARD 




















































































Sole Agents for the United Kingdom: 4677 


fs 2 145-9, St. John Street, 
Self-acting, Sliding, Surfacing and Screw-cutting Lathe. Height of centres, 350 in. Pfeil & Co., Clerkenwell, London, £.C, 








IRON AND STEEL 


BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 


= Light Lap-Welded Wrought-Iron & Steel Tubes 
With Stewart's Patent Flanged Joints. 


Wrought - Iron Tubes and Fittings 


For the Conveyance of Gas, Water & Steam. 
COILS OF ALL DBHSCRIPTIONS 


OFFICES—41, OSWALD STREET, CLASCOW. * oc cokax Lame on 





OIL LINE PIPES 
Artesian Well Boring Tubes, 


STREL &TRON PLATES | 


For Boilers, Bridges, &c. 
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~ TANGYES 


PETROLEUM (or Gil) ENGINE 


“OTTO PRINCIPLE.” PINKNEY’S PATENTS. 

















ROSSIA. 
G. Koeppen & Co., Moscow. 





FRANOE. 
Roux Freres & Cie., Paris. 





BELGIUM, RHINE PROVINCES 
and DEPT. DU NORD, FRANCE. 
Hy. Wilford, Brussels. 





SWEDEN. 
E. C. Gjestvang, Stockholm. 


NORWAY. 
K. C. Gjestvang, Christiania. 











From a Photo. of the 4 Brake HP. Engine, 


DENMARK. 
H. C. Petersen & Co., Copenhagen. 





AUSTRALIA. 
Bennie, Teare & Co., Melbourne, Sydney, 
Perth and Coolgardie. 


NEW ZEALAND. 
John Chambers & Bon, Ltd., Auckland. 





EGYPT. 
Cook & Son (Egypt), Ltd., Cairo. 


MALTA. 
E. T. Agius, St. Paul's Petroleum 
Tanks, Malta. 





TANGWES LIMITED, BIB MINGE AM. 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, JOHANNESBURG, BILBAO and ROTTERDAM, 





Telegrams—"' Tangyes, Birmingham.” 


No. 105 B, 


TAMES WATT & CO. 


Soho Foundry, Birmingham, England. 


Late BOULTON & WATT. 





LAND AND MARINE 
ENGINES. 
PUMPING MACHINERY. 


HYDRAULIC MACHINERY. 


MINTING MACHINERY. 
SHAFTING AND 
PULLEYS. 





Proprisrore: W. & T: AVERY, Ltp. 

















WE MAKE A SPECIALITY 


OF SUSPENDED 
WROUGHT-IRON 
CRANE WEIGHING 
MACHINES. 


CAPACITY :— 


10 CWT. TO 100 TONS. 








General Machinery Repairs undertaken in all parts of the country by: large and 


experienced staff at a moment’s notice. 
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Steel-Faced Jaws and Steel Sliding Bars. 
FUR’ Hold and MORE DURABLE 
Open a ve Rae te ra aw 


4 waka ~ == sis 7 

. el Siding aby 24/8 wy 24} by 18 

Price, o shat haat Fad 

7 os bes 64 Ib. 1100 Ib,| 150 Ib, 

Ee suitable for STEAM ore RAILWAY 
OPS, OOLLIERIRS, MINES, &e, 




















» CRAMPTON BROTHERS, 
SHEFFIELD, 








THE IMPROVED 


ORIGINAL MOLLERUPS LUBRICATOR. 


UPWARDS OF 50,000 IN USE. 
THE BEST AND MOST RELIABLE LUBRICATOR IN EXISTENCE. 


For CHEAPEST PRICES, ILLUSTRATED CATALOGUE and FULL 
PARTICULARS, apply to the 


Sole Maker: MT, CLAUSEN, 
COPENHAGEN, K. 


TAYLOR ano 
HUBBARD, 


LEIOESTER. 


90 Gwt. to 5 Tons 


In Sroox on Progress, 
ror Quick DELIVERY. 


BEST AND CHEAPEST. 























Otto Schwade & Co., 


ERFURT (Germany). 
TELEGRAPHIO ADDRESS: ‘‘ AUTOMAT, ERFURT.” 


SPECIALITY: 
QUADRUPLE ACTING PUMPS, “Automaton,” 
FOR ALL PURPOSES. 
COMPOUND AND TRIPLE-EXPANSION STEAM PUMPS. 


PUMPS DRIVEN BY ELECTRIC MOTORS. 


Large Stock. Export to all Countries. 
Catalogues, Estimates and Particulars on application. 








4211 





WELL ADAPTED FOR AAL.L, SYSTEMS OF STEAM ENGINES. P, 


3, Tower &, Tower Reel, Gaanen Dinah aaa Cannon Street, LONDON, E.0. 


Th 
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Ras 42g 
‘SSS AAS 
eceses Pe Re gH 
s +) 7] oo ps) 
”~ Gy & és o 4 
DVSeVSe 25.204 
O35 °S “92-90% 
was go 2555 
ara ies tgiéeg 
Sesge TRADE MARK #32 2S3 
7% a 3.@ Insheets of 39%in. square from e+ in. thick upwards ff > <8 3's . 
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73 PP PLCHARD KUNCRR RES. NSE 
a Zr2/neers, Contractors to \he Nawmiraddty, BE. Ks o 
FO°: FENCB ORCH ST., LONDORRS ~ 





Telegraphic Address: “ 











‘*B, B.” MALLEABLE IRON — a= 


CHAINS 
EWART’S 


TYPE. 
500,000 ft. in Stock. All Sizes. 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 











WwW ia JOBNSON & PHILLIPS 
14, Union Court, Old Broad St., E.C., & Chariton, Kent. 
MAKERS of the MOST MODERN MACHINES for— 


CABLE M. MAKING. CABLE LAYINC. 
BRAIDING. 
TAPING | WINDING. 
LAPPING. «ao 


RUBBER, ; SILK, AND COTTON COVERING. 


“There is nothing like Leather.” 











PATENT OAK-TANNED LEATHER 


“HYDRA BELTING 





HypRa BELTING’ 


TRADE MARK. REG, 


BY RECENT TESTS PROVED TO BE FROM 60 TO 100 PER CENT. STRONGER THAN 
OTHER LEATHER BELTING. 


—— Pzrice Lists with Test Reports on application. —— 


The Ipswich Tannery, Ltd., 


Established over 50 Years. 


SUFFOLK, ENG. 
CONTRACTORS TO H.M. INDIAN GOVERNMENT. ean 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Oold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 


* NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments, Also to the P. & O., Royal Mail, and 
many other Liner Oompanies and Yachts, including the Real Yacht 
“ Victoria and Albert.” Also to Land Stations in various parts of the world. 

H.M.S8. ‘ Powerful,” “ Terrible,” “ Argonaut,” “Spartiate,” ‘“ Majestic,” 
“ Arrogant,” “ Furious,” “ Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
*‘Formidable,” “London,” “Hogue,” “Euryalus,” ‘“ Duncan,” ‘ Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 











WORMANDYT’S PATINT 


MARINE AERATED FRESH WATER 60., Ln, 


Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLD MAEZHERS OF 


NORMAND’S PATENT FEED WATER HEATER. 


1658 





___ Adopted by the British and other Governments. 1 _ 


CHARLES CHURCHILL & CO., Lrv, 


—— IMPORTERS OF —— 


AMERICAN MACHINE TOOLS. 


} 

















Len. 
mn 


tf 


PLAIN, and UNIVERSAL MILLERS. 
"AUBAIJEQ B}e1IPIUW|—YOOLS NI OZ YSAO 





SEE OUR SPECIAL PAVILION, 
z=— GLASGOW EXHIBITION. 


LONDON: 9 to 15, Leonard St., B.C. BIRMINGHAM: 2 to 10, Albert St. 
MANOHESTER : 2 Oharlotte 8t., Mosley St. GLASGOW: 52, Bothwell Bt. 
NEWOASTLE-ON-TYNE: Albion Buildings, St. James Street, ‘418 


—— 
PARIS, 










© 
an 
a 


“BOILERS 


Engines supplied 
for STERN WHEEL 
or PADDLE 
LIGHT DRAFT 

BOATS. 


nO 
gia) 
‘ 








. ANY, Various Designs in 
i ‘LAUNCH 
> BOILERS, 


From a cece of 9 and 18 by 10 C. 8. C. Engines. 


A. DODMAN & CO., Limited, 


8918 


KING’S LYNN, ENGLAND. 


1900. THE ONLY COLD MEDAL, HICHEST AWARD 
FOR PNEUMATIC TOOLS. 












Telegraphic Address : 
“CAULKING, LONDON.” 





Telephone : 5642, Bank. 


BOYER 
PNEUMATIG 
HAMMERS 







GLASGOW 
EXHIBITION. 


MACHINERY HALL, 
Stand 633. 


GROUNDS, Stand 316, 


where rivetting can be 
seen daily. 





THE 
NEW TAITE HOWARD 


PNEUMATIC TOOL 
Co., LTD., 


63, QUEEN VICTORIA STREET, 
LONDON, E.C. 


(Owners of the Boyer Pneumatic Tool Patents for the United 
Kingdom and the Continent of Europe.) 





WORKSHOPS & SHOWROOM NEAR 


QUEEN VICTORIA STREET, E.C. 


WHERE TOOLS CAN BE SEEN IN OPERATION. 4763 
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E.S. HINDLEY 
Works: BOURTON, DORSET. 


London Show Roome and Stores, 


11, Queen Victoria St, E.C. 














STEAM ENGINES. <>, 
BOILERS. 
SAW 


BENCHES. 
» DONKEY PUMPS. 


H. FORDSMITH, 
cornsrook, MANCHESTER. 











Hadfield St. Works, 








Headed Plain Hollow Back 
and Round end Steel 
Keys. 











FOR LOCOMOTIVE USE, Bright Turned Finished, 


Solid and Split Steel Taper Pins, Flat Split Cotters. “” 


FRICTION COUPLINGS & PULLEYS 











Made in 8 Sizes, 
from 5 to 300 HP. 








FOR DYNAMO. DRIVES, 
HOISTING AND 
WIRE DRAWING, &. 





Prices AND PARTICULARS ON 
APPLICATION TO— 


H. J. H.KING & C0. 


ENGINEERS, 


Nailsworth, Glos. 


AGENTS FOR INDIA: 
D, FURDOONJI & BROS., 











HIGH PRESSURE STEAM TRAPS.—II. 


HE old-fashioned way of keeping a steam trap valve 
shut by the expansion of one or more plain tubes is 
necessarily uncertain and troublesome, especially if the tube 
bears a bending strain. 
“ Blowing,” re-adjustment and broken tubes are ‘a few of 
the troubles avoided by using the “ H.P.” trap. 
The valve of the “H.P.” Steam Trap is kept shut by an 
unvarying load quite independently of the expansion member. 
















The single straight tube bears no stress except momentarily 
while discharging, and never a bending strain, 


Holden & Brooke, Ltd., 
Sirius Works, Manchester; and rro, Cannon Street, E.C. 


WOODHOUSE & RIXSON, 


SHHFFIHLD. 
CRANKS — 










BEST TOOL STEELI 
J. W. JACKMAN & C0 89, Vietoria 8t., London, 


@ 60, St. Enoch Sq., Glasgow, 
Agents for all the Leading Makers of 


Modern American Foundry Plant. 


Priamore Economic and F*™*" Mloutaing Miehines 
Writing Cimiiaa, Buffalo Biowers pre FE xhausters. 
[jammer Core-MA*in8 Machines. M'"'"*Cu. Over 
Janna P.cumatic eeees: Monarch Pneumatic z gern g 
” epee Ghissoid a Sha pF ameter Sundries. 
_ARE ALL MONEY SAVERS. 


evronaT y A. « W. DALGLISH, 


“ EVAPORATE,” 
POLLOKSHAWS., 

WEST OF SCOTLAND 
BOILER WORKS, 


POLLOKSHAWS, 
GLASGOW. 


MARINE, | 
DRYBACK 
AND 
MULTITUBULAR 
BOILERS. 


ALL SIZES. 


















































































Photo of 30 in, FRICTION COUPLING: 


MADE BY THEMOST IMPROVED MACHINERY, 
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CWYNNE & CO., 


Established 1852. (Late Essex Street Works, London). 


BROOKE STREET WORKS, Holborn, LONDON, E.C. 





Contractors to the Admiralty and all ' ent Departments, a Bussian, Italian, iain, — other 
Governments. 


CENTRIFUGAL PUMPS S hiaFive ENGINES) === 


of largest sizes, for Docks, Dra 
we. for Ventilating and Forced Draughts. GIRARD. TURBINES.” “GAS EXHAUSTERS. 
joulars on Application. Tel Lowpox. Aland ABC Codes used. Telephone No. 95 Holborn, 











GLACIER ANTI- a METAL 


For all Classes of gapepcre ad 2 graye PO 





GLACIER ANTI-FRICTION METAL OO., LTD., 
91, QUEEN VICTORIA STREET, LONDON, E.C. 


TeLucrams: ‘‘ Baavcour, Lonpon.” 4772 


ROSS«DUNCAN 


WHITEFIELD, Olascow.” ENGINEERS & BOILERMAKERS, 


Whitefield Works, Glasgow, Scotland. 


ADMIRALTY CONTRACTORS. 
MANUFACTURERS OF 


TRIPLE AND COMPOUND SURFACE - CONDENSING 


MARINE ENGINES 
BOILERS. 


SPECIALITIES : 
BREMME 


PATENT 


VALYE GEAR. 















Marine 
Machinery .. 
FOR . 
Shipment 
Abroad. Se 








United Telpherage Go., 


20-22, Broad Street, NEW YORK, U.S.A. 
| Automatic Transportation | 

















| of Material by Electricity. | = g7, 











Send for Circulars Nos. 11, 12 and 14. 





"Tis Economical. 


THE PRATT GHUGK 


is a money saver to every Machine Shop. Saves in number of chucks 

used ; saves in number of drills used up by slipping in other chucks. 

A drill cannot slip in a Pratt Chuck—saves time to the workman, 

and saves cost to the firm. Oosts no more than other chucks 

4 es Our free booklet explains the how and why. 
nd for 


) THE PRATT CHUCK CO., 
FRANKFORT, N.Y., U.S.A. 4587 























JOHN ROGERSON & CO,, LD. 


WOLSINGHAM, B&.8.0., Co. DURHAM. 





MAGNET CASTINGS 


TO ANY AND ANY 
WEIGHT. SIZE. 
coon —— 





STEEL CASTINGS AND FORCINGS OF EVERY DESCRIPTION. 
FORCED STEEL CRANKSHAFTS FINISHED COMPLETE. 





Send a postcard for particulars of 


our 





which cuts sunk or raised letters and designs in brass, 
steel or other materials, doing more accurate work 
at a fraction of the cost of hand work. 


TAYLOR, TAYLORS Hopson. 


StoucHTon Street Works, LEICESTER. 
AND 18 Berners Street, LONDON, W. 








— PATIBINT - 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES, 


&e., &0. 


Twemab Yos ing 


same diameter a 

re Compressor, menor, SVS Ore 

perce wicca 
used. Made 


ALWAYS IN STOOK OR PROGRESS 


GEORGE : SCOTT & SON 
(LONDON), Ltd., Engineers, 4s02 
44, Ghristian St., LONDON ; and 67, Lord St., LIVERPOOL. 
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JENKINS 96 PACKING 


Pronounced by steam users throughout 

the world the best joint packing manu- 

factured. Expensive? Not at all, as 

it weighs 30 per cent. less than many 

other packings, consequently is much 
cheaper. 


If your Gesien Cee Ont come Ser geet Sa Cee, Savy Se 
information to— 
4770 


71, John Street, New Yorn, U.S.A. 
JENKINS BROS. { 62, Watling Street, Queen Victoria Street, Loxpox, E.O. 








(5 4\(} 


4} (5 


























Use the 


GENUINE 


RAWHIDE 


The most pliable, perfect, strongest, lightest and most reliable 
BELTING made, Produced since 1878, solely by the 


“CHICAGO RAWHIDE MFG. CO.” CHICAGO. 
(Identified by bearing the Factory Stamp). 


And you will SAVE 


BELTING, FUEL, POWER, MANY REPAIRS, 
STOPPAGES, MUCH WEAR AND TEAR, 
WORRY, TIME & Mon zTy.T. 


European Depot :—S, SCHREIBER, 4673 
VICTORIA AVENUE, BISHOPSGATE STREET, LONDON, E.C. 











8, 
‘Shee eee tis a eT 








THE 


Vulean Boiler & General Insurance Co. 


LIMITED, 
Ohief Offices—67, KING STREET, MANCHESTER. 


SUBSCRIBED CAPITAL - £376,000. 
Boilers, Engines, Dynamos, Motors and other Electrical Plant, 


Upwards of 44,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act, and Common Law. 


Personal Accident, Third Party & Fidelity Guarantee & Burglary Insurance. 


INVITED. 











APPLICATION FOR AGENCIES 4458 











_ Up-to-Date “= 







CRANES 


STOCK OR PROGRESS. ~~ 














BEDFORD ENGINEERING CO., 


CRANE BUILDERS, . 


BEDFORD. ™ 


National Telephone No. 33. 








Tue LONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M. WAR OFFICE, AND 
PRINCIPAL RAILWAY CO.’8. 













ta MODERN EMERY 
a CRINDING MACHINERY 


“ ATLAS” 
EMERY WHEELS. 


Atlas” Emery Cloth, 
Glass & Flint. Paper. Ground Emory, 
" TELEGRAMS :  MNAXIUM, LONDON.” 


‘ “gi <= 7 
582, HATTON GARDEN, LONDON, E.C. 














OP Er wr we wesw eC eee 
OD OO I yy ae eee ee eee eae ves Sse seer ~e Oe 

















DIXON’S GRAPHITE 


JOINTING COMPOUND 


All Steam, Gas, Water or Air 
JOINTS. 





ALWAYS TIGHT. 
Never Sets or Hardens. 





BETTER AND-CHEAPER THAN RED LEAD. 


ee 


. MADE ONLY BY.. 


Jos. Dixon Crucible Co., 


26, VICTORIA STREET, LONDON, S.W. 
WRITE FOR FREE SAMPLE AND CIRCULAR. 





FOR: SALE BY 


LIVERPOOL _.. Bell Bros. & Thomso: 
MANCHESTER... W. H. Mitchell & e 
LEICESTER Le J. H. Boam. 
NOTTINGHAM .. B: L. Gowthorpe cpe & Son 
DERBY . = : Terrill Kenney a sigby. 
SHEFFIELD John Dewhurst & 
MIDDLESBROUGH « ‘ . F. Jarvis. 
NEWCASTLE Crosier, Stephens & Co. 
OL ©. * awe ‘ardy Gone 
HARTLEPOOL .. pied 
DUBLIN. 6. Oadle, 
LONDON .. W. H. Willcox & Co., Ltd. 


2628 











a DéaLens IN ENGINEERS’ STORES GENERALLY. 
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H 


sd SaveYourGoat 


OUR NEW PATENT 
For MELTING, ANNEALING and WELDING FURNACES. 


OR EXCELSIOR 
CORE DRYING, BOILERS, and many other purposes. ‘ 
W. F. MASON, Ld., Engineers, MANCHESTER. efartariser 
einen os SER A 2 COTES 













8023 





THE BER*YMAN PATENT HEATER. 
: aay 
fs Mi - 








Pons seve JOSEPH WRICKT & C2 TIPTON, 








Pays for itself in 12 Months. 


: : over 7QQ0O soi. My 
Se yg WRIGHT & CO. 


LIGHTEST & BEST. | USE ORDINARY PARAFFIN OR KEROSENE. 12 VICTORIA STREET. TIPTON, STAFFORDSHIRE. 
Complete Boats or Machinery only. |————$—$_$$$$$———— 
THE ne ENGINE COMPANY 


BUILDERS OF ALL KINDS OF 455: 

















a 









STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. LHEDS. 
VOSPER & CO., LD, PORTSMOUTH. LOCOMOTIVE | 








Of all descriptions and any 
size, for 


Tronworks, Oollieries, 
Contractors, 

B Docks, Manufactories 

Branch ee 


Specially pouy for 
cumstances, 0: gi 


ALEX. FINDLAY & CO., 


Steel Roof and Bridge Builders, LIMITED, 
BO THEEn weEL=& NW... 


ARRANCEMENTS MADE 
FOR HIRE. 4409 
On oe Lease or 


g GLOBE IRONWORKS, MOTHERWELL 


felegraphic Address :—" ma Motherwell.” 


(A. & T. MILLER), 


Horseshoe Iron Angie and 


T leon, Gable Rivet, and Fiating Iron; also Heel Tip, all of 
the highest quality i Finting Iron; also Hee 1-4 


McARTHUR, NASH & 00., et, Apt Rat, Wale it 
a Exrort Aemrrs ror Lonpon! 
= C.B. RUSSELL & CO., Billiter Square Bidgs., Ec. 








100 ft. spans supplied to the Imperial Railways of North China. 


STEEL BRIDCES, ROOFS, & GENERAL STRUCTURAL WORK. : 
Special Hydraulic Plant for making Trough Flooring for Road and Railway Bridges, eto. 
cerca or ona TOT LT 


























SHILLINGFORD ENGINEERING CO., Ltd., Selo atakrs STEEL RAILS and 

* CHELTENHAM. GEIPEL’S eons TRAP. SLEEPERS. 
9 
TRUSTY On ADRERALTY Le. Switches, Turntables. 
; CARS 
Gas Engines OF EVERY DESORIPTION. 

up to 360 HP. Steam and Electric 

Oil Engines en LOCOMOTIVES. 





Steam Engines ORENSTEIN & KOPPEL, 
MANUFACTURERS OF RAILWAY PLANT and cilia 


AND GENERAL ENGINE WORK. 
sono pnlisiinakes Bush Lane House, Cannon Street, LONDON, 
aeeaiteiier  niemenwenes ws Sle Representatives for Scotland: Messrs, R.A. KING & 00., 52, St ii Sia 8 GLASGOW. 


FIELD, MALLETT & C0., Ltd., 88, Mincing Lane, E.C. CATALOGUES AND ESTIMATES FREE ON APPLICATION. 
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SCHAFFER & BUDENBERG, 





77a, Queen Victoria Street, 
LONDON, E.C. 


Whitworth Street, 
MANCHESTER. 


5, Wellington Street, 
GLASGOW. 


PARIS EXHIBITION, 1900; THREE GOLD MEDALS AWARDED. 
GR i = 





WILLIAM FOSTER i 00, 


(ESTABLISHED 1856.) 





High-Class 
Loco-Multitubular 


MANUFACTURERS OF 
Thrashing Machines, 
Traction Engines, 
Horizontal Engines, 
Corn-Grinding Mills, 


Ready for 
Immediate Delivery. 





Saw Benches. 

‘ Telegrams : 
ae FOSTER, LINCOLN. 
Vertical Engines for jsssccms 

=. National Tel 
Electric Lighting. Wa gy : — 


ALL SIZES IN IN STOCK & ‘PROGRESS, 


LINCOLN, ENGLAND. 


BRADBURY ’S 














Profiling Mach Machines 
— and Forming 


Brassfinishers’ Lathes 
ay Slotting Ma- 







ALL SIZES 


—— Polishing Ma- 
sank eo 
Drilling Machines 
IMMEDIATE Dividing Apparatus, 
DELIVERY. 





>; Special Tools for 
_ Electrical Engineers, 
bag nner wer ce and 
Manufacturers 
of Incandescent Lamp 
Holder Parts, &c. 





pee nit 








ae 


We are Conia by Special ai intent 0 to the followin Departments of H.M. Government :—The Post 
Office, Science and Art, Shale. tok the W: War Office.” We have been awarded the Highest Honours 
at most of the Inve Usenntlonal Bekins 18 Gold Medals since 1879. 


Established 1852. 


BRADBURY & CO., LTD. 





BOILERS of all Sizes 





American 70, Gracechurch Street, 
BlowerCo. LOnDEm. 


Consult us 
ON YOUR PROBLEMS OF 
HEATING, 
VENTILATING, 
DRYING, 


MECHANICAL 
DRAUGHT, 


FEED WATER 
HEATING and 


PURIFICATION, 
We Can Solwe them 


LANARKSHIRE STEEL CO., Ld., 
MOTHERWELL, N.B. (a 7u0057° ) 


AND BRANOCHHASB. 














A.B.C. Heating or Drying Apparatus. 4501 








y | Manufacturers of MILD STEEL BARS, ANGLES, BULBS 


and BULB TEES, by SIEMENS PROCESS, 


a to pass Admiralty, Lloyds’, Board of Trade, Bureau 
eritas, Indian State Railways, and other Tests. 
BRANDS : 


LANARKSHIRE LANARKSHIRE 


BOILER LER @ © STEEL. SHIP @ STEEL. 
“SIEMENS, MOTHERWELL.” 


WELDLESS TUBES 


Marine and Land 
Water-Tube Boilers. 


HIGH-PRESSURE 








[WELDLESS STEEL STEAM PIPES. 
CAPSTAN LATHE. 





TUBES LTD. 


BIRMINGE AM, 


CONTRACTORS TO BRITISH ADMIRALTY, 


MAKERS OF 


PATENT WELDLESS STEEL TUBING 





ENGINEERS AND SHIPBUILDERS,. 





1868 





WELLINGTON WORKS, paper 4 





Telegrams: ‘Cylinders, Birmingham.” 
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Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 





Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 





MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 
ments. 4574 














UNITED STATES CAST IRON PIPE & FOUNDRY 


Cable Address: “ McNEALPIPE, PHILADELPHIA.” Telegraphic Address: “ PIPEAU, LONDON.” 


Office : Land Title Bldg., Philadelphia, Pa., U.S.A. London Office: 72, Fenchurch Street, E.C. 
—— MANUFACTURERS OF —— 






RST IRON Gasfe NTE RicisE 


= 
3078 


2 in, to 72 in. Diameters, 


TEMPERLEY TRANSPORTER 














FIXED WAREHOUSE TRANSPORTERS. 











4372 


72, Bishopsgate Street Within, LONDON, 





jae DODGE 





THE TEMPERLEY TRANSPORTER CO., 


MOST EXORBITANT COST OF FUEL. 





Overcome this very serious expense and difficulty by 
trying the 


“COMPACTUM” 


FEED-WATER HEATERS. 


Immense Saving of Fuel. THOUSANDS IN USE, 


JOHN KIRKALDY, Ltd., 


CONTRACTORS TO THE ADMIRALTY. 


BPR ABBEBBBEB RBBB BABAEABBEBABABABABABABABAAZALGA 


Before Ordering 


Water Coolers, Water Cooling Towers, or Evaporative Condensers, 


Write to us for Prices of (the simplest and most economical 
in the market) the latter. 


FACTORIES & FOUNDRIES: BURNT MILL, ESSEX. 


All Letters and Enquiries to be addressed to London Office: 


101, LEADENHALL STREET, E.C. 


Telegraphic Address: ‘‘Compacrum, Lonpox.” 


ee ee TT SASS. 
The Diaphragm Principle ot Pumping 
{An enormous volume of water containing SAND, GRAVEL or SEWAGE MATTER 


BY HAND POWER 


is the original Invention and Patent of the Epson MANUFACTURING ComPaANY, and has been adopted by them 
to accomplish purposes hitherto considered impracticable. 


BDSonw PATINT DIAPHRAGM 

TRENCH PUMPS. For full information by mail, Cable word “* Zabumba.” 

Capacity from 4000 —one man power—to 6000 gallons per hour—two-man power. 
PROSPECTING and MINING PUMPS. For full information by mail, Cable word “ Zaburro.” 

Capacity from 1000 gallons per hour to 6000 gallons per hour—one-man and two-man power. 

HYDRAULIC THAWING PUMPS. For full information by mail, Cable word “ Zagaglia. 

Used by prospectors in extreme northern countries, Sinks an eight-inch hole through frozen 

ground at the rate of three feet in seven minutes. 
ODORLESS EXCAVATING OUTFITS. For full information by mail, Cable word “‘Zafatura.” 

For Disposal of Vault and Cesspool Matter. 
PILE SINKING APPARATUS. For full information by mail, Cable word “ Zafferano.” 
For Constructing Wharves, Coffer-Dams, Piers and Fish Weirs. 
BILGE PUMPS. For full information by mail, Cable word “ Zampare.” 
For Vessels, Ships, Barges, Scow: s, Lighters and Marine purposes. 


EDSON MANUFACTURING CO., 
132-136, COMMERCIAL STREET, BOSTON, MASS., U.S.A. 


Cable Address: ‘‘ DIAPHRAGM,” Boston. Codes used: A.B.C., Fourth Edition; Lieber’s and Commercial. 
See FULL PAGE Advertisement in Issue June 1%, page 54. 4768 
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WwooD- 
SPLIT 


MANUFACTURED IN CANADA. 


THE PIONEER WOOD PULLEY: 


Head Office and ieee, 
Works : “a 
||| SEACOMBE, _ BIRMINGHAM. 
CHESHIRE. EUROPEAN AGENTS BRADFORD. 
ms Fria inasaes BRISTOL. 
Branches : MFG COLT NEWCASTLE-ON- 
LONDON. TYNE. 
rincpescta BELFAST. 
MANCHESTER. 





—— 


Large Stocks at all the above addresses. 
PULLEYS STOCKED UP TO FIVE FEET IN DIAMETER. 


ULLEYS 


1519 
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me LE GRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


REGISTERING TURNSTILES. 
ABYSSINIAN AND ARTESIAN TUBE WELLS. 


ARAGON Head Ofle: 128, Bunhill Row, London, 2.6 


DSMOOTH-ON 


Our Special TRON CEMENTS for Protecting Joints and Patches and Preventing 
Pitting in Marine Boiler Plates, as the following letter, published by permission, shows :— 


Hersert P. Sauwpers, Esq., New York, N.Y. 8.8. “Santuit,” ae eaotes Jan. 16th, 1901. 
Laat peer ig try ord ars of Jan. 4th, I wish to state that Smooth-On Compound is the very best cement that I 
have ever used, a T ean andl I been without it [ could not have yap with "Dollers Assan - oe 
sie rable fo interruy jon ; ermore # state that durin, ing my é xperience of 90 years in of several nations, I hav 
und anything io equal it and I can without h el it to omy = Me that is troubled with leaky 
bollers ast am positive e that if they give ¢ Smooth. On Compound a a fair trial they will receive the same good results from 
its use that I have.—Yours faithfully, A. Canisex, Chief Engineer, 8.8. ‘‘ Bantuit,” No folk, Va. 


Sole Proprietors and Manufacturers: SMOOTH-ON MFG. CO., Jersey City, N.J., U.S.A. 


Sole Agents for the United Kingdom: JAMES HARTLEY & 00., of MANOHESTER, Ld. 
55, Victoria Buildings, Manchester, Eng. 4457 
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Sales Still Increasing. 


JOHNSON & PHILLIPS 
ARC LAMPS. 


ABSOLUTHLY STHADY AND RELIAPLOE. 


NEARLY 20,000 IN USE 


LONDON, LIVERPOOL, BRIGHTON, 
EDINBURGH, PORTSMOUTH, WOLVERHAMPTON &eo., &e, 


Also for interior and exterior lighting at 
Post Offices, Government Hstablishments, Railways, Exhibitions, &o, 


Write for Price ed to eqn WORKS, pers ai KENT. 


RELIABLE LOW-WATER SAFEGUARD. 
“National” Patent 
“‘Tmproved Valve-Seated ” 


For STREET 
LIGHTING IN 















ELECTRICAL ENGINEERS AND CONTRACTORS, 





THE MOST SUCCESSFUL 


ELECTRIC TRACTION APPARATUS 


— FOR — 


TUBE RAILWAYS, SUBURBAN RAILWAYS, 
AND TRAMWAYS. 


Head Office: 
83, CANNON STREET, 
LONDON, E.C. 


Telegrams: 
“ Asteroidal, London.” 
4484 


Telephone Nos. : | 
879—'760—5589 Bank. 

















F. L. SMIDTH & CO., 














Copenhagen, === ENGINEERS, == London. 
LONDON ADDRESS - = = PALACE CHAMBERS, 0, BRIDCE STREET, WESTMINSTER, $.W. 
Machinery, Kilns, &c. Drawings of Complete Works or Alterations, 


ANALYSES AND OPINIONS ON MATERIALS FOR— 


CEMENT WORKS, 
BRICK WORKS, ... 
LIME WORKS. 







Lonpon 


CHR. ENGELHART, C.E. 


(Bee “ Exenramnine,” June 1, 8 & 28, 1804.) 











FUSIBLE PLUGS. 












and CORNISH Boilers. 


: + » Special robin yn non tg 


classes o) [nternall 
- "— THE — - 


NATIONAL BOILER 
General Insurance Co., Li., 


Head Office:—22, St. ANN’S SQUARE, 
MANCHESTER. 
London Office :-—60, ae ae VIOTORL 


Screwed 1}, 14 and 2 inch GasThread on the Seating. 





saan ee. 


ROOFS. 








BUILDIN Gs, LIGHT BRIDGES, 
FENCING & STRUCTURAL IRONWORK of every description for Home & Abroad. 





THE CLYDE STRUCTURAL IRON CO. LTD., 


Clydeside Ironworks, SCOTSTOUN, GLASGOW 
TuuacRaus: “CORRUGATED, GLASGOW.” 


Especially suitable for LANCASHIRE 





£ ELEVEN FIRST AWARDS. GR 
seis i Gold Medal at Edinburgh, 1890, (7s) 
Highest Award, Chicago, 1893. Ss 6 in Jj 

Per 

ANU pan 


RTH GAUGE (1,ASSSS 
TThe “Simplex” 


tal ly pi a: i 

The Latest and Most Up-to- 
date Recording Device in 

existence, F 





8¢63 





URED BY JOHN mM INCRIEFF. PERTH.S& 








Time Recorder. 


Insures Promptness, Accuracy, 
Economy, and an unpreju- 
diced Record, 


RGEP| Prevents Mistakes, Disputes, 








Simple in Construction. 





Instantaneous in Operation, sunetd,~ act ines 
and oe |e] annoyances. 
GUARANTEED ABSOLUTELY aoa | A TIME AND MONEY-SAVER 
ACCURATE. gi , COMBINED. 


Particulars on application to Sole Agents: 


J. Cc. PLIMPYPTON & CO., 


88 & 40, CURTAIN ROAD, LONDON, E.C. 





London Agents: Messrs. CAMPBELL, MecMABTER & 00., Ltd. 11 & 12, Olement’s Lane, Lombard 8t., 0. 





And Plimpton’s Buildings, Old Hall Street, LIVERPOOL. 
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BUTILERS BROS. & CO., 


ORANE MAKERS, 
Contractors’ Engineers and Machinery Merchants, 


HSTABLISHED 1867. 




















SPECIALITIES 


Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft. to 70 ft. long. 
MAEEHRERS OF ALL EINDS OF 


MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 
LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 


Oatalogues and Prices on Application. 
} GLASGOW. 


Offices—20, WATERLOO STREET, 
Works—McLellan Street, KINNING PARK, 
4576 


Registered Telegraph Address—‘‘ BUTTERS, GLASGOW.” 


‘Grover Spring Washer’ Nat-Lock 


aivina A BoLT AGTIVE ENERGY 
in appiTion TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 





A Standard Fastening on the 
Largest Railway Systems in the World. 








SCORES OF MILLIONS IN USE. 











Lo 


Uy 
VL 


WY 
We 


may ~6=QROVER & OO., 
LIMITAD, 
ti WHARF ROAD, LONDON, Hi. «0. 


SS 











MANNESMANN 











BOILER TUBES, 
STEAM TUBES, 


CYCLE TUBES, 

17a" ~«GAS BOTTLES, 

1D LAMP POSTS, 
ETO., 





4280 


CAN ONLY BE OBTAINED FROM 


THE BRITISH MANNESMANN TUBE CO., L° 


LANDORE, R.S.0O. (South Wales). 


ARTESIAN BORED TUBE WELL, 


At BOURNH, LINOS, 
NG. 


ror THE Town or BS PALDI 
rit SS a aL oe a re = 
' 
















e | anor ] 
Oo. TISz. Ei Ee 


Artesian Well Engineers and Contractors to ELM. War Department. 
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TeLEGRAPHICADDREss: “ADOPTED, LONDON.” 





BEAR LANE, SOUTHWARK, LONDON. 








June 28, 1901.] 





ENGINEERING, 








Are You Interested mn 


Case-Hardening 


if so, write at once for a copy of our little Book, entitled, “Hints and Facts 
about Case-Hardening,” which we will send post free te any address. It 
contains informatien of considerable value to even the most experienced 
Case Hardener. 


W. H. PALFREYMAN & CO., !7, Goree-Piazzas, Liverpool. 


R. BOBY ; 


















GRAIN, MALT AND 
SEED DRESSERS. 





§t. Andrew’s Works, B Bury St. Edmunds, 


ENGLAND. 


AWARDED COLD MEDAL, 


PARIS EXHIBITION, 1900. 


Machines Made and Sold. '}! it 


rrate“QOBBY" xen. || 


































mana i ne 2595 
Sc rewl ng THESE MACHINES WILL 
SAVE THE LABOUR - - 
POUR MEN- ----- 


FOR HAND OR POWER. 
Bee Bite te Reais oeenon ot eek Gams ae. 





r Illustrated 4335 


Oable Address: Curtis, Bridgeport. Sgt, ASC Oly, Uh Retin. 


Sa The CURTIS & CURTIS CO., 


10, Garden St., Bridgeport, Conn., U.S.A. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 


TTT 








Telegrams— 
“Grafton, Engineers, Bedford.” 










ai Price List free on a 


he ONLY BRITISH STEAM ORANE gene fur ite 


_PARIS EXHIBITION. 
JOHN ABBOT & Co., Ltd., 


General and Hydraulic Engineers, 


GATESHEAD. 
London Office:—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 
ON ADMIRALTY LIST, 
HYDRAULIC 
MACHINERY. 
| BOILERS. 
BRIDGES. 
ROOFS. 


Iron & Brass ] Founders, 
IRON MANUFACTURERS. 


onl me Descri 





REFLEX WATER GAUGES. 


(Pateat:) RICHARD KLINGER & CO., Engineers, 


Contractors to the Admiralty, &c. 






E bE ar Mp 66, Fenchurch Street, is SAFETY rT 
i 4 ‘ j ndon, E.C. PATENT 

vi jcc. (SOLiTiNe 
2+ Explosions! << VALVE, 
i} Aoeldeats | FOR LAND 
i 7 ij: BOILERS 
: oe oa i oie AL MARI 
38 kapup - as 

3 Employers’ , 7 tna 
7 Be a 








Pipe! 
=" eer ae 
To be used other Packing will 


_Maufaared in shee 99) a agus rom yf “thkneae 


i Fi eo 


: nid Gve. Detombay, Mce. Delange & Cie. 


ENGINEERING WORKS, 
HOBO RKEN, nr 
SPECIALITIES. 


APPLIANCES FOR PUBLIC WORKS : 


—Elevators.—Excavators.—Tugs.—Oentrifugal 
Pumps,—Sand Pumps. —Ballast ters. — 
Yachts.—Hand,Steam & H; 











Barges. — 
lic Oranes.—Drawbridges. 
—Pontoons.—Derricks.— &8team Winches.—Steam 
Engines.—Traction Engines.—Plant for Blast Furnaces, 
Steel Works, Rolling Mills.—Gasholders.—Steam Ham- 
mers.—Shearing and Plate-edge Planing Machinery, &o. 


THE BROWN HOISTING MACHINERY COMPANY 


(NCORPORATED). 
HEAD OFFICE AND WORKS: NEW YORK OFFICE: 
CLEVELAND, OHIO, U.8.A. 26, CORTLANDT STREET. 


EUROPEAN OFFICE: 39, Victoria St., LONDON, S.W. 


Telegraphic Address: “ Shovelling, London.” 


PATENT GOAL AND ORE HANDLING MACHINERY, 


SHIP-BUILDING CRANES, 
FURNACE-HOISTS and HIGH-SPEED CANTILEVER and BRIDGE 
TRAVELLING CRANES 
For the Handling of Materials at Steelworks, Gasworks, &e. Also all Types of 


Overhead ELECTRIC TRAVELLERS, LOCOMOTIVE —— 
and HAND-POWER CRANES. 











JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 





London Office: 79, Mark Lane. 


1g SPECIAL CYLINDER 


ENGINES, SPINDLES, > AND VALVE GIL, 
AS SUPPLIED TO THE 


LOOMS, LATHES, &c. ADMIRALTY. 


THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 


Albert Street, ree: 














Estimates GIVEN. 896 
Telegrams :—‘‘ABBOT, GATESHEAD.” : 








Cardiff: 123, Bute Docks. Newcastle-on-Tyne: 41, Sandhill. 4618 
Liverpool: 3, Old Church Yard, Glasgow: 79, West Regent Street. 
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CLAYTON & SHUTTLEWORTH, 


(Telephone: Lixcouy, No. 43). IEE TOOL MN, LIMITED, 
HAVE MADE & SOLD OVER 63,000 ENGINES & THRASHING MACHINES. 





THEY HAVE A WORLD-WIDE REPUTATION FOR THEIR 






tke Sa 


TRACTION ENGINES. 











Cap 


“PORTABLE ENGINES 









Loxpon SHOWROOM: 


95, Queen Victoria St., £.C. 


Telephone: 5968, BANK. 


CATALOGUES 
Free on Application. 























ey 


=e 





pacar lh 
ERs. 


ELEVATORS & STACK CORN MILLS. 





Cornish, Lancashire & Locomotive-type Boilers, Fixed Steam Engines, Oil and Gas 
Engines, Centrifugal Pumps, Saw Benches, Maize Shellers, &c. 


CHARLES McNEIL, 


Specialist in Hydraulic Stamping and 
Forging. 
STAMPED STEEL 
PISTONS, 


up to 
42 in. diameter. 


KINNING PARK 


LESS 
LOCOMOTIVE DOMES 
up to 1 in. thick, 








Mo NEIL K i 
MAKER 
GLASGOW 





























IRONWORKS. Original Maker and Patentee of Embossed Manhole Doors, 4221 
————— — Soa 
“GENETIC” BOILERS “SIMPLEX” STEAM PUMPS. 

: S a tloz 
wanna GER! m ie: 
s/s ta Fee 
= AB | ¢ 3138 
2 S| 33 | if 35 
= o| fe | £85/35 
Z = m frise 
= oy 3 © ang = 
= =| <*! = s\z> 
5 | § 6\ so 
E| i = elit 
Supplied to Messrs. Sir W. HORIZONTAL PATTERN. Nero eieesaioosinecmmm 
os heaperemn ten tT ache Send for Descriptive Price Lists, Particulars and Discounts to MANUFACTURERS, 
clpaEnginearing Firma T. TOWARD & CO., ™ 
throughout the World. | OQUSEBURN, NEWCASTLE-ON-TYNE. 








GEORGE SINCLAIR, 


ALBION BOILHR WORES, 


LEITH, N.B. 


MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 








SINCLAIR’S PATENT SUPERHEATER effects 
a saving of 20 per cent. 

SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 
12 per cent. 4250 


PRICES AND FULL PARTICULARS ON APPLICATION, 





WiLELEeSDEN PAPER 


FOR ALL CLIMATES. 
Used by H.M. and other Governments, War Office, India Office, Contractors, Engineers, &c. 


8-PLY for GABIONS, &.; 4-PLY for WASHERS, PETROLEUM JOINTS, DISCS; 2-PLY for COLD STORAGE 


DYNAMO INSULATING, — 
POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &c. Samples post free, 


WILLESDEN PAPER & CANYAS WORKS, Ltd., Willesden Junction, London, N.W. 


W. GUNTHER & SONS, Central Works, 
OLDHAM. 


CENTRIFUGAL 
PUMPS 


(Standard Sizes, Latest 
Design). 4526 
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> 
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WILLIAM BEARDMORE 


CONTRACTORS TO ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS 


GLASGOW , 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANCLES, BARS, & RIVETS. 
FORCINGS + ALL DESCRIPTIONS AND DIMENSIONS. 


ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lioyd’s, Board of Trade, Bureau de Veritas, Indian State Railway and other Tests at Works, 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government, 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 
All kinds of PLANGING WORK by Hydraulic Pressure. 

















9770 





HEAVY MACHIN 


msfin 
— 
Ci 


REQUIRING FIRSTCLASS WORKMANSHIP AND MATE! 


——S 


AND P 
MACHINERY f°" WHITE LEA! FERTILIZER WOKK 
GRAIN ELEVATORSan¢FLOUR MILLS, BRASS, COPPES 
TIN PLATE ROLLING MI E an*MARINE RAILWAY 
POOLE-LEFFEL TURBINE WATER WHEELS. 
Ip, DREDGING MACHINES. ul 
YNn, cin cuLARSs ey UAL) TL 
hy apPl! f nag 


CAs 
Al 


>“F 30,000 LBS. TERY” 


kA 


f 


Fr 


& 
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Open to give LICENSES for the MANUFACTURE and 
SALE of these STOKERS in France, United States, 
Canada, and other Foreign Countries. 


5000 Frances Award 


— TO THE — 


“PROGTOR” MECHANIGAL STOKER, 


IN COMPETITIVE TESTS MADE BY THH 
MUNICIPALITY OF PARIS. 














The following extracts are from the report of the Commission in announcing their award :— “ 

In referring to No. 85 (Proctor) Stoker test, they say, ‘‘In the tria's made at Javel Workshops, > 
Smoke Consumer was NEARLY PERFECT, the analysis of the smoke being only 7% compared wi 
ordinary fire.” 

“The results of the experiments were most remarkable.” 


“ Altogether this apparatus in all its parts is simple, plain, 
Tre tystem appears very 


and has nothing unnecessary 
—— it, — - = = to get out of oe appropriate for a rang 
of ers, and its installation is not very costly.” aay 

“ During the experiments this stoker worked regularly from Feb. 8th to March 5th, night an y: 
oy the 10th Feb. eee torch, at moderate rate, only one of the two 


There were four experiments, viz. : a rapid mate to the 10th and Si:h of Feb., with two 


engines being in operation. Two experiments at 
engines in operation.” 
‘In both cases the work was easily done.” 
“The taking down of the apparatus was done rapidly and easily, and all the 


in good condition.” 
J. PROCTOR, Hammerton Street Ironworks, Burnley, May 5th, owe 


Telegraphic Address; ‘PROCTOR, BURNLEY.” Telephone No. 212, 


parts wore fourd 
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temo” & JOHN OAKEY & SONS, Ltd. “LF ENGINEERS.” 
manta ani GENUINE EMERY, . emery wueers | PUsileel.” SP xeyess Lever 





GOLD MEDAL, Inventions Exhibition, 1885. 


MATHEMATICAL, DRAWING AND 


SURVEYING INSTRUMENTS 


descr: of the highest and finish 
ors Sens te ee 


“PRICE LIST POST FREE. 
Address: 


W. F. STANLEY & CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, W.0. 

















PATENT SPIRAL CHUCE 
(Self-centring). 4713 


C. TAYLOR, Bartholomew St. BIRMINGHAM 
Post Free, New myst Illustrated Catalogue, 








DRAWING INSTRUMENTS, 


ENGLISH MAKE. 
New Series. The Latest, Best and Cheapest. 
Quite different to what are usually sold. 





DRAWING AND TRACING PAPERS AND CLOTHS. 
LEVELS, STAVES, TAPES, SCALES, &c. 
MATERIALS FOR PHOTO-TRACING, COPYING, 


A. G. THORNTON, 


Practical Manufacturer, 
Contractor to His Majesty’s Government. 


67, ST. MARY’S ST., MANCHESTER. 


Telegrams: ‘‘ Drawing; Manchester.” 4705 





-STAMPINGS- 


IN IRON STEEL AND BRONZE 
FOR ENCINEERS, SHIPBUILDERS CYCLE MAKERS ETC 


(SEND FOR ILLUSTRATED LIST) 





Patterns, and 
} and other 


OO ABOUT GAME 9 I BRASS SUF Ls THAN ONE-THIRD YEE 


OROSIER, STEPHEN 8 & OO., 
2, Collingwood St., Newoastle-on-Tyne, «208 


*Cromil, Newcastle-on-Tyne, Mat. Tel. 1461. 








EMERY CLOTH, For all Purposes 
Wolo Mit, GLASS & FLINT PAPERS, 


" LOKOOH, 88. BLACK LEAD, &e. 


SIMPLEX LEAD 
GLAZING 


“FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures, 


GROVER & CO., LIM.,: 


ENGINEERS, &c. 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. 


Write for Musrations and full Particulars cankued free). 


THE HYDE WINDLASSES & CAPSTANS 


ARE THE MosT HBEFICIoNT. 


They are used by the cdi Russian Navy and almost exclusively 
hes the dintparnes States Navy. 














They have been adopted for all ships now 
building for the American Line, Red Star 
Line, Atlantic Transport Line, Pacific Mail 
Steamship Company, and all principal Coast- 
wise Lines of the United States. 





MANUFACTURED BY 4791 


The Hyde Windlass Company, 


BATH, MAINE, U.S.A. 


JOHNSON Prius CABLES 


Pee TESTED ~ GUARANTEED 
SAMPLES & LISTS FREE TO THE TRADE. 


JOHNSON & PHILLIPS ELECTRIC CABLE WORKS. |= 


weap oroay*?} OLD CHARLTON, KENT. on 
GABLES FOR SHIP LIGHTING AND MINING WORK. 


DOULTON : CO. 
PLUMBAGO =~ 
; CRUCIBLES 


WoREs : 
LAMBETH, LONDON, ~ ROWLEY 
REGIS STAFF8., SMETHWICK, 

HELEN'S, PAISLEY, WB, - 
and PARI8, 





STEAM BRAKE WINDLASS, 
swith engines on same bed-plate. 














DHPOTS =: 
Granville 8t., BIRMINGHAM. 
, Soho &t., LIVERPOOL. 
8t. James 8q., "MANCHESTER. 
88 : 40, Bothwell 8t;, GLASGOW, 
6, Rue de Paradis, PARIS8. 





27 16.0 ire 
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‘Keeps Time in ail Climates,” 


ta Sold ott case £4 17 6 


18-ct. Gold 
D movement = 


A Wonderful Watch, specially made for 
the Engineer's Pocket. 


sin - iy, SPProolate = = able | 
per! app: remar' 
value. Thoroughly: well — perfectly reliable ( 
without useless bulk, appearance undis- — 
tinguishable from a £20 watch, it ‘s easy to understand 
the remarkable success this watch has attained po | 
men 80 skilled in observation and appreciative of ; 
merit as engineers. 
The “ENG: ” briefly described has a 
—— vb plate keyless lever movement. Full jewelled 
with a chronometer balance ensuring 

ie under all climatic conditions. Strong 
se Gold Cases (stamped), dial indicates time to 

e 300th part of a minute. Supplied direct by the 
sual maker at 40 per cent. below the ordinary retail 
price 


The “SPECIALIST,” a Superb Watch, with 
the H. Wuirz Mre. Oo.’s Higher Grade Movement, 
fitted in specially massive 18-ct. Gold ne 
finish and a10 ne, throughout. The Com 3 


or in ive Hun or 
£12 Tos. A spiendid © 





alten 
Presentation Watch. 
COLONIAL ORDERS receive careful atten- 
tion from a member of the firm, and are — ~ 
8. 


mptly after — subjected to 
Postage. British Oo ies, 28. 6d. extra ; where, 5s. 
IMPORTANT.—Terms: Nett cash. The Com- 


y sell for cash only, consequently clients 
Dbtain the highest possible Salue fxr outlay. 


—=|A FAIR TEST :- 


The H. White Watch Manufacturing Co. 
will be pleased to submit the above 
Watches, or any article selected from 
Catalogue, for any intending purchaser's , 
inspection, to permit i client's judging . 
of the quality, — and value. of 
their well-known Specialities. Reference 
(trade or professional) would oblige. 


FREE.—AN INTERESTING BOOKLET 


affording much yy concerning watches, &c., 








po yg al ms eg fie ror ‘upot 
Send a card = .. Tt may sa save you — 
Tho H. WHITE ste Meese So; 


104, Market St. (next to Lewis’s), Manchester, 


| “GREAVES’” BLUE LIAS LIME 


(@urnat tom ake. y ye ew poy THE 


And PORTLAND CEMENT. 


The above, also PATENT SELENITIC ‘Greaves 
), LIAS AND 





GREAVES, BULL & LAKIN, Lim. 
Chief be HARBURY, LEAMINGTON. Telegraphic 
dress : ves, Harbury. London Depot: 13, South Whect, 
Peddingtom W. T London, 

Depot: Worcester 


Birmingham 
Foueaur: Greaves, Birmingham. 
Works at Harbury, Stockton & Wilmoote, Warwickshire 









THE PREMIER LAMP. 
Requires NO Oleaning. Always 


OVER 60% COST FOR OIL SAVED, 
_ Lights from 500 to 8000 CP. 
oe? : 


_ LUCAL Ltd., 
121, West George Street, 
GLAscow 


Sole Agent for London and District :— 
Mr, WILLIAM SINCLAIR, 





LAMBETH, LONDON, 





8t., 
4353 London, E.O. 
D 
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PERFORATED METALS 


@F EVERY DESORIPTION 
FOR COLLIERY AND ENGINEERS’ 
REQUIREMENTS. 


ARTISTIC METAL NAME PLATES. 
W. BARNS & SON, 


PERFORATING WORKS, 4302 | 


CHALTON ST., LONDON, N.W. | 











PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK CRANES, 
FORGE CRANES, 
WALL GRANES, 
&o., bo. 


4257 
C JOHN GRIEVE & CO. 
MOTHERWELL, SCOTLAND. 
THE ONLY PERFECT MOTOR OF THE DAY. 


“A.B.” OIL ENGINE 


Simple—Reliable—Effective, 











MOVING WEIGHTS, 














HIGHEST AWARDS, 8 COLD & SILVER MEDALS, 


ALLEN & BARKER, Lo., 


The “‘A.B.”’ Gas and Oil Engine Works, sn aan 
TAUNTON, ENGLAND. 


LONDON (15a, Queen Victoria St, EC. 


SHOWROOM : 





BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 





Made to any power and for any reduétion 


PRIOE ON RECEIPT OF POWER AND SPRED. 






‘ii | Board stig Trade, kept in Stock for Boiler Repairs. 


BUCK & Hick M 


A... &o wT. MATIN & Go. 


STRUCTURAL ENGINEERS, 
MANUFACTURERS OF 


STEEL & IRON BOOKS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS OF 


Engineering and Industrial Works, 
_ Tramway Shedding, Collieries, Gasworks, 
=) Dock Shedding; Produce Stores, &c. 


Plans and Estimates furnished om recelpt of necessary information. Engineers’ or Architects’ own plans estimated for. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 
Tustrated Catalogues, containing weeful information and varied examples of constructed work, free on application, 


LONDON: 49, CANNON STREET, E.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE. 


J. P. HALL & 6O., ows.” 


¢ OLDHAM. 


ENCLOSED OR OPEN. 
Telegrams : 


O 
DYNAMO. 


Telephone: 





4184 



























a gs. 187 and 188. ! 
~. SERIES WOUND FOUR-POLE ENCLOSED nee SHOWING DOOR ON AND OFF. 


overue 2) sree, LONDON STOCK. 


22 $3000 TONS 
S @ |RON=STEEL 


COLD CUPPING TEST: COLD BENDING TEST 














AND 











QUALITY ALWAYS FIRST CONSIDERATION. 
ROUNDS -- #in.to 8in, ANGLES - Equal - to6in. by6 in, PLATES, Best Tested Boiler, to 12 ft. by 60 in 
SQUARES din to Gin Pues” Brett. toGin by6 in, PLATES, Bost Tested Ship, to16 &18 ft. by 60in. & 72in, 
FLATS“ -4into2in, ‘TEES - Unoqual- to6in. by4 in, FINISHED SHAFTING, to in. by 24. long 


BULBS, BULB ANGLES and TEES. OHEQUER and LOWMOOR PLATES 


N OTE.—Steel Plates and Bars, tested by the 


Telegrams :: “* ROEBUCK, LONDON.” Telephone Nos. 844 and 845 Avenue. 





2 & 4, WHITECHAPEL ROAD, LONDON. E. 





SEND FOR OUR NEW “FINE TOOL” CATALOGUE AND CUTTER LIST, POST FREE. 
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The latest Meldrum Destructor, with special arrangement for 
offal charging may he seen at— 


NELSON (Lancs. 


For Full Particulars apply— 


MELDRUM BROTHERS, LIMITED, 


ATLANTIC WORKS, MANCHESTER. 
_ 6, VICTORIA STREET, _WESTMINSTER. 


CAMPBELL « CALDERWOOD 


ENGINEERS AND BOILERMAKERS, 
SOHO EN GINE WORKS PAISLEY, SCOTLAND. 


TERN & SIDE PADDLE | SCREW ENGINES OF ALL TYPES. 


9288 


: Where a Complete Model { may. be seen, 












































ENGINES. Sneed Engines. 
memes mate with ‘LAND ENGINES OF ALL TYPES. Epa ERY 


:STEAM CAPSTANS. 








HYDRAULIC | PIPE BENDERS / 


G. EB. SMITE & Co. 


WANS ERY BUD 


Vig, COLLIERY BUILDINGS, 
OR yy J BRIDGES, PIERS, 


STEEL ROOFS. 
BRE SSO y a Iron and Steel Fireproof Flooring, 
SKN. me iat Plate, Lattice and Compound Girders, 
STEEL ROOF PRINCIPALS. 
* QOONSTRUCTIONAL WORK Or ALL KINDS. 











lg HAY SHEDS. IRON FENCING. CATALOGUES 
GATES. RAILING. | Prices’ "ena “complete DATTA, forming the’ most 


‘4 ‘Ralston’s Patent “Dual” Canvas 
i Target Apparatus, 


Corliss and other High-| 


comprehensive Manuals on Light Railways ever issued. 





REAR, SMTA C 





Of all Types, Sizes and Gauges. 





Tiere, ees of every description. 


ery am im om ta . 
Xe eA oA O84 NE 


—— 







Points and Crossings to any Specification. 


iit 


Jillian 
Asscmmemee ilies) 


Portable, Tramway & Permanent we Material. 





WORKS: STOKE-ON-TRENT, %40 


OFFICES: 20, Bucklersbury, E.C. 





8041. 








_IKERR, STUART &CO.E 


bea tisiedc: IRONWORKS, SARACEN st, ‘oL\soow, al Tolographic Adress: “Wins, Glasgow,” le ne 
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“Plain sad Caleoreal 
MILLING MACHINES. 


RICHARDS PATENT. 


HE improvements in this Machine 
should be known to all Engineers 
who contemplate buying Milling 
Machines. It has many features 
not found in other Milling Machines. 


CAN BE SEEN WORKING IN LONDON. 


The Richards Machine Tool 6o., 
5, LAURENCE POUNTNEY HILL, 
LONDPON, H.C. 15 
PARIS: 
83, Rue Grange-aux-Belles, Magasins et Bureaux. 


.» THH.. 


TRATTON 
EPARATOR 


INSURES 
DRY STEAM, 


no matter how long your steam pipe, 
nor how much = _— _ prime. 




















SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 


NEW YORE, U.S.A, 424 





STERN BROTHERS, 57, Gracechurch Street, London, E.C. 


GRAND PRIX, 1900,  "°°*8"*7t = “CENTUMNIR, LONDON” PARIS: EXHIBITION. 


STERNOL SOLUBLE OILS 


Should be used by every Engineer for DRILLING and SCREW-CUTTING. 


5°/, mixed with 95 parts of water will form a splendid soapy compound ; great saving and economy. 
APPLY FOR SAMPLES AND QUOTATIONS. 


Branch Office: Jubilee Buildings, 108a, Hope Street, GLASGOW. 














ROBERT ROGER & CO., [T0. 


General Engineers, 
STocK Ton -ON -TEzs, 


STEAM AND HAND 


WINCHES 


FOR ALL SERVICES. 


SOLE MAKERS OF 


PEPPER'S PATENT STEAM STEERING GEAR. 


BIE ton TYPE. Telegrams: ‘ROGER, STOCKTON-ON-TEES.” 4422 


SAMUEL OSBORN & CO., 


SOLH MAKERS OF 


HE. MUSE T'S 


SPEGIAL (SELF-HARDENING) STEEL 


Brought out about 25 years ago, and still maintains its superiority over all imitations. It is the 
BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 
Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches. No 
twisting in hardening; no watercracking; easy to forge, file, or tool; and machines may (and 
should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 


CRUCIBLE AND SIEMENS STEEL CASTINGS. BEST TOOL STEEL. FILES, SAWS, HAMMERS, &0, &0. “* 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


FORRESTT & SON, Lté., Ship, Yacht, Boat Builders and Engineers, 
THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL S8T., LONDON, E.C. 


Telegrams ; ‘ Forresrt, Wrvannox.” ‘‘ Fornetmes, LONDON.” TauurnoNE No. 6942, AVENUE. 






































1Og “UWS ‘ysjuedg ‘uvjssny 043 03 S10;0"U,U0D 


*SJUSWIUOADH UBle104 u9Yy0 pues 


SupueBsy ‘uejay 


ee HSS 5 RS Sag’ BEES sage o1 


Contractors to the Admiralty, War Department, Crown Agents 
for the Colonies, Egyptian Government. 








C. R. HEAP, Agent for Great Britain, 
47, Vietoria &t., Westminster, London, | 





Stern-wheel Steamers “ MILLIPED” and “ POLYPODE” built for SHanrur's Zauenst Trarric Oo., Lp. Dimensions : 114 ft. long by 16 ft. beam. |, 
Speed: 11 miles. Draught: 


18in. LIGHT-DRAUGHT STEAMERS A . NT 
PATENT SLIPS AND DRY DOCK AT WYVENHOE. ELECTRO-GALVANIZING PLAN!. 
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WILSONS AND UNION TUBE CO., 1 LIMITED. 


Registered Office: 5, Wellington Street, GLASGOW. 


WORKS: Govan Tube Works, GOVAN. Union Tube Works, COATBRIDGE. Loxpon Agznts: JOHN WILSON & CO., 49, Lime Street, E.O. 
— 











CHURCH TREN ShED= ~ BUNGALOW 





hia 
~ 
wen 
& 





(yao ic li gue 
gi2 WW RSs ieee! a ul nf 
4 WINDSOR IRON WORKS Me COCKSPUR'S 
ISAAC DIXON Ge LiverPooL | LONDON sw. 
OUR STEEL AND IRON ROOFS Cs BUILDINGS ARE ECONOMICAL. DURABLE, EFFICIENT, 
lrou AND CHEAPLY ERECTED.FIRE PROOF,STORM PROOF, LIGHT AND HANDY FOR SHIPPING AND TRANSPO 


4597 


ISAAC STOREY & SONS, 


LIMITED. 


 yomnad ==") i 
tse AS 
ig it te. | 
















































Sovieni areas: 
FEED 
WATER 
HEATERS 
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“LAPWELDED GAS, WATER & STEAM TUBES & FITTINGS. 
IRON & STEEL ie Artesian Well Tubes. Oil Line Pipes. 
BOILER Roller Tubes. Patent Flanged Tubes, 








Price £100; No.2, Painter, extra&30 




















THE WELLS’ “LIGHTNING” J 
LIME-WASHER. 





ay 
eens / 
ig 


YW ~ 
ki a — 
picasa to 7/ 
“Lo & N.W. > 
‘L.& Y. 
G. C. 
G.W. 
G.N. 
N.E. Rys. 
&e., & &c. 


PAINTING AND LIME-WASHING 
BY MACHINERY, 


GREAT SAVING IN TIME AND LABOUR, 


Painting Speed, 3 Square Yds. per Minute. 
Lime Wash Speed, 12 Square Yds. per Minute. 


ov=unr 400 soxpD. 

















Copy of Testimonial just received: 


Pin ne Welneehiog Machine we bought from 

— has given us entire satisfaction, 
pe we find the inconvenience of whitewashing 
materially reduced. We have also found a very 









Bos 
- £30| compressor } £27 0 
agg oie G 
Bn > «dover we 


nei 
ways, ind ing Firms 
in Great Britain. 






Over ) He 
400 || tb 
Pant a. 
Sold. : 
























Vertical: Steam Engine and Air Compressor 
combined with Boiler on Wheel Base. . 


















1.C. WELLS &00,"*5z'ts=t24- LODO 
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PARIS EXHIBITION. 


isso. 


Lubricating Oils 








GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L™ 


Oil Refimers, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, Iron Works, 
Mines, and Quarries. 
For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Sotz PropRiwrors AND MANUFACTURERS OF 


VEITCH WILSON'’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAIKED FROM 


PRICE'S PATENT 
CANDLE COMPANY, Le. 


Belmont Works, Battersea, 








LONDON, #8 


HENDERSON & GLASS, LIVERPOOL. 


Extensive sTooms of all descriptions and Sections 


MALLRABLE IRON AND. STEEL, 


Including all ainee, Lng Rag yt hs Rite horas Fitch } 


Rolld Girdors& doists,3in.to 20m deep, 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
PLAIN AND CHEQUERED PLATES. 
Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes, 


QUOTATIONS AND SECTION SHEETS ON APPLICATION. 4368 
SHIPMENT ORDERS PROMPTLY EXECUTED. ‘CORRESPONDENCE SOLICITED. 








First-class Medals—Paris, 1885; ‘London, 1862, "Gold Medals—Paris, 1878; Melbourne, 1881, 


SHELTON IRON. 








BRANDS. fy 
& 








s| SHELTON STEEL. 











SHELTON STEEL. 
All sizes and sections of BARS, ANGLES, 

oe a bed GIRDERS, PLATES, SHEETS, boo, 

THE SHELTON IRON, STEEL & GOAL 60., La., , ST KE: ON- TREMT, STAFFORDSHIRE; 


TEES, CHANNELS, 
GRANVILLE > 
ENQUIRIES TO— 
| Telegraphic Address: ‘‘ Sheltonian, London.” Telephone No, 1886. 





Telegraphic Address: ‘‘ Shelton, Stoke-on-Trent.” Telephone No. 11. 


whe PHEENDX BOLT & NUTCCO. 


er (WM. M. WARDEN & SONS), Saeare 
HANDSwWwWoORTH, nzan BIRMINGHAM. 


MANUFACTURERS OF EVERY DESORIPTION OF “BOLTS, BIRMINGHAM.” 
shied ne 











Telegraphic Address— 





BOLTS, NUTS, , COACH SCREWS, RIVETS, WASHERS 


RAILWAY, TRAMWAY, & “TELEGRAPH FASTENINGS. “ 


TINKER, SHENTON & C0.,“ 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 











Telegraphic Address: “ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF HiaH-CLass 
LANCASHIRE, CORNISH, VERTICAL, 


AND ALL OTHER TYPES OF 


BOILERS 


Contractors to Her Majesty's Majesty's Government. 


= WELDING, FLANGING, PLANING, RIVETTING, &., 
Pay Sec Machinery of the most modern construction 


"LANCASHIRE and GORNIGH BOILERS 


Always in Stoek or in Progress. 
Please address all Inquiries as above 


ai Oy \ Nae 


2 G9 79 











Guardian buldng eyes ee sean, “Ee a 
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ABBOTT & 00. ¥ OO. (Newark), Limited, 


HIGH-CLASS 


BOILERMAKERS. 


ON ADMIRALTY LIST. 
ON WAR OFFICE LIST. 


Board of Trade, Lloyd's, or Bureau 
Veritas Certificates it required. 


FLANCING OF EVERY DESCRIPTION 
FOR WATER-TUBE BOILERS. 


Telegraphic Address: ‘‘ Abbott, Newark,’ 
ABC Code. 





























‘LAUNCH BOILER. 
ADMIRALTY CUTTER TYPE. 








RETURN TUBE TYPSs. 











4614 


TEGoR & BIBBY 


am— Cornsrook, MANcHESTER. 


























Telegrams : 


“ Superheat, Manchester,” Telephone: -4407, 





| : MANUFACTURERS: OF 





FOR ALL -PURPOSES.- 





uscleas. 


HEAVY STEAM VEHICLES 





Flexible Metallic Tubing ae 
applied to Steam. 


The rapid development of steam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great impetus to the 
use of Flexible Metallic Tubing. 


‘Within the memory of many engineers, 
now only of middle age, such pressures as 
100 lbs. per square inch were considered to 
be very high, while pressures of 300 Ibs. 
and even 200 lbs. were practically un- 
dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 


‘so widely prevalent, no tubing made from 


cloth, rubber, or indeed any vegetable 
substance, will withstand the head and 
strain for any appreciable length of time, 
Under these circumstances, FLEXIBLE 
METALLIC TUBING HAS BECOME 
A NECESSITY, and it is now employed 
in thousands of cases where rubber, which 
is vulcanised and charred at a com- 
paratively low temperature, is absolutely 


Our Bronze No. 2 Tubing will 
stand steam pressures’ of 
800 lbs, to 400 lbs. per 
square inch, 


The Company is prepared, on application, 
to make special tubes to withstand even 
greater pressure than this, 





Pusoas ax Foam PannvLans raox— 


‘The United Flexible Metallic 
Tubing Co,, Ltd, 


112, QUEEN VICTORIA $ST., 


LONDON, E.C. 


Telegraphic Address: “TUYAUX, LONDON.” 
Telephone: No. 778, BANK. 4292 
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NGINEERS 


USE 
Snowdrift Lubricant. 


=+e 
WEsare the INVENTORS and SOLE 
| MAKERS of this World-Renowned 


LUBRICANT, 
for the most efficient 
Lubrication and Economy, 


=e 


Hot Bearings Overcome, 


and the 


LIFE of MACHINERY Prolonged. 


'{ Cwt. does the Work 
of | Ton of 

OLIVE or CASTOR, 

r 2 Tons of 
MINERAL OIL. 
'BERRY-SNOWDON 
PATENT AUTOMATIC 
‘LUBRICATORS 


for using our 


SNOW DRIFT 
LUBRICANT, 


designed particularly for the 







there rer Galele mee) | 

CRANK PINS, 

CRANK SHAFTS, 
SLIDES. 

For 

Paddle Eccentric Bearings, etc., 
they are unequalled. 

Also a Variety of other 
LUBRICATORS. 


i 
Designs, Prices, &c., on application. 
i 


Snowon, Sons & Co., 


Limited, 
MILLWALL, E. 
Telegrams—''SNOWDRIFT, LONDON 


Telephone~-No, 127, EASTERN 
TT 


MANCHESTER: 41 Corporation St., 
C..H. BERRY. 


LIVERPOOL: 2 Strand Street, 


BERRY & SMITH. 


NEWCASTLE-ON-TYNE: 2 Side, 
W. F. SNOWDON 
BIRMINGHAM: 88 Gt. Charles St., 


WwW. M., Pee, Jr. 





Contractors to H.M. War Office, 








Icknield Port Road, BIRMINGHAM. 


THE WELDLESS STEEL TUBE C0., LTD. 











‘Est? 1872. : 


PATENT WELDLESS STEEL TUBES, TRADE MARK. 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Rs A Uses. 





Se On Admiralty List. 









































BEVER, DORLING & CO. LTD. 


MAKERS OF F 


DUPLEX PUMPS 


For Boiler Feeding, General Marine Purposes, 
Mines and Hydraulic Power. 








Admiralty, 


Crown Agents for the Colonies and India 
Office 
“AYANIHOVA VAL 
Tejoeds put SHHOLNIO NOILOWA 1003%g 


vy BEVER’S PATENT DUPLE=X PUMP. 
REGISTERED OFFICE AND WORKS: 


UNION FOUNDRY, DHWSBURYW. 


Telegrams: “ Foundry, eS ee, Seas sf streams 155. LONDON OFFICE: 69, OLD —s. 86|=—6h Cl E.C. 


GEO. RICHARDS & CO., L™ 


Broadheath, nar Manchester, 
MANUFACTURERS OF HICH-CLASS MACHINE TOOLS. 


Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Orown Agents for the Colonies, Foreign Governments. 
London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 


Sole Agents for Scotland: MITCHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 




















LIST OF OUR Telegrams—“ RICHARDS, ALTRINCHAM.” Catalogues on application. 


SPECIALITIES. 




















Boring & Turning 


Mills, &¢., &e. PATHNT SIDE PLANING MACHINE (500 in use). 


AIBeH ss{]40p poAcdduy YIM 
‘SHNIONA AUVNOILVLS SSV'10-HDIH 
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FRANGIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 


—= 
7 


Contres Crank-Shaft Turning Lathe. 





MACHINE 


‘oa 
LIE SS 
CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


64 in. 














WHITAKER BROTHERS, Lro., Horsrortu,: Leeps, 


| Proprietors and Sole Makers of T. Whitaker’s PATENT STEAM CRANE NAVVIES. 









Double-Action Steam Hammer Pile Drivers and Stone Breakers. 


This Steam Crane Navvy is far superior and handier than the old-fashioned 
cumbersome Navvy. . They will excavate from 500 to 1000 cubic yards per 
day according to the nature of the excavation. 


OVER 125 OF THESE NAVYIES ALREADY SOLD. 


Telegrams: ‘* Quarries, Leeds.” 





TESTIMONIALS AND PRICES ON APPLICATION. 





—- = eS Se 


m the Marsh Lane Tunnel Contract, Leeds. 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEK. 


As at work © 








Wyrke Hovsg, Oastiz Bar Hit, Eauine, W., April 12th, 1895. 
GENTLEmEN,—Referring to the Navvy you supplied to my Hull Dock Contract last year, I am pleased to inform 
you that in a working day of 10 hours it has excavated and filled 1040 cube yards of earth, and very frequently does 
over 1000 in the same time, Yours faithfully, , 







. (Bigned), . A, KELLETT. 








IMPROVED WIRE ROPE 





Will Save Life of Ropes 50 per cent. 


USYd CHULA) SHUY ‘MDI 20 TOVINVH ‘DMIATUC ‘SMIGHIM 204 





ADVANTACE OF OVER 30 YEARS’ EXPERIENCE. 


THOMPSON & CO., 


Engineers and Founders, 8785 


VICTORIA WORKS, TAMWORTH, STAFFS. 
SHELBY'S 
“WARDEN”s" GROSS” 


OIL FILTERS. 


Capacities, 3 to 300 Gallons per Day. 











OE ee oes eT ee! FP 





Supplied to the Brimiss, Unrrsp Szares, Russian, 
PANISH, JAPANESE, and other Go: ernments. 
County Counc, Bouton, Coventry, Harro- 
@aTE, Kine’s Lynn, and other Corporations. 

Lonpon, Brienton & Sourn Coast Ramway. 

Merrorouitan Exzcrric Surriy Oo, 

Sourn Mzrropo.itaN Gas Co, 

Messrs. Sir W. G. Anmstrone, Wurrwortn & Co. 
Vicxurs, Sons & 


PowzLi-Durrryn Staam Coat Co. 
Punrikyssr NavieaTion Oouuimry Oo, 
BarrisH LysvuLaTzD WIRE Co, 

&., &, &. 


SHELBY'S EXHAUST HEADS 


Preserve Roofs, Wallis, &c. 
Econemise Water and Oil. 


SHELBY & CO., 





4010 





66, LEONARD 8T., LONDON, 2.0. 
E 
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THE POTTER 
MESH SEPARATOR 


—— AND —— 


SUPERHEATER. 











PATENTED APRIL 28, 1896. 





For Prices and Full Particulars write to— 
A. G. JEFFREYS, 4521 


23, Billiter Street, E.C. 


ie | 
NOBLE & LUND, ™. = | 
€ Nr. Newoastle-on-Tyne. | & 





MAEARS OF HIGH-CLASS 


Labour-Saving Tools. 











} 
. 





IMPROVED BAND SAWING MACHINE 
FOR CUTTING IRON AND STEEL COLD. MADE IN SEVERAL SIZES. 
Telegrams: “ LATHES,” FELLING. Nat. Telephone: 11028. 4108 


Representative for Scotland: Mr, A. J. KINGHORN, 59, Robertson Street, GLASGOW. 





SIR HIRAM MAXIM ELECTRICAL 
3 AND ENGINEERING CO., Lo. 


65, 66, 67, GRACECHURCH STREET, E.C. 


Late EDWARDS & BARNES (LONDON). 
Telephone: 473, Avenue. “ HEATERITE, LONDON.” 


“ BERRYMAN” 
FEED WATER HEATERS. 


HEATER DETARTARISERS 


WATEEN SOoFTEaNAERrsS. 


GREASE SEPARATORS. 
_ 8590 


FILTERS AND CONDENSING PLANTS. 


Lowcock’sFuel Economiser 


FOR HEATING FEED-WATER TO STEAM BOILERS. 


PATENT INCLINED BOTTOM-BOX. 
, SPIRAL SCRAPERS. 
ACCESS BRANCH PIPES, INTERNAL LIDS. 


Economisers Spaced between every Four or Hight Sections to Facilitate Repairs, 
t 


























Improvements { 


£100 


Ze 


WRITE FOR PRICE AND CATALOGUE: 


ARTHUR LOWGOCK, Ltd., Coleham Foundry, SHREWSBURY. 


A.EDMESTON & SONS 


Oannon Street Ironworks, SALFORD. 














Patent Friction Clutch. 
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PECKETT & SONS, BRISTOL 





LOCOMOTIVES . 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 


Full Particulars on Application. Telegrams; “PECKETT, BRISTOL.” 


THE ENERGISING 


Momentum ENGINE 


Makes the new POWER, 


POLEEOROTA.. 
MORE POWER. LESS COAL. 


Can be operated by Steam Engines of any construction. 
By Gas Engines. Will economise and give an improved result 
for Water Powers. Can be operated by any motive power. 


Pamphlets Nos. 1, 2, 3 and 4 are A eyeoowe containing Plates and Tests of these Engines, 
will be sent on application to— 


ENERCISING MOMENTUM ENGINE 


130, Westminster Bridge Road, LONDON, S.E. 
The Engines are protected by Registered Trade Mark “ Poleforcia,” also by Letters sii 












Telephone: No. 2232, Telegrams ; ‘BUCKLEY, SHEFFIELD.” 


WM. BUCKLEY & CO.,, 
leet ce chimes SHEFFIELD. 


THH PRINOIPAL 


PISTON 


MAEKHRS in HNGLAND. 


|) INVENTORS AND PATENTEES 
OF THE ORIGINAL BUCKLEY’S 
Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 
BROUGHT TO PERFECTION. 
Agent for Germany: 
C. MORRISON, Avmiratitat-StrasseE 40, 
HAMBURG 11. 
Agents for Scotland : 
LEES, ANDERSON & CO., GLASGOW. 


We have special and ample facilities for Boring Cylinders in position. 


OUR NEW [parent] COMBINED PISTON VALVE AND RELIEF VALVE 1S 


COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL RISK OF 
BREAKAGE AND WEAR IS PREVENTED. ra 



















































Holden & Brooke 


LimITED, 


Specialities for 
Steam Power Plants. 




















“Premier” Automatic 
Re-Starting Injector. 


Competes in price with other light pattern | 
Injectors, but is stronger, more convenient, & 
and more efficient. Wider working range; interchange- 
able parts; takes entirely apart without ‘special tools. 
Comparison invited. An Injector of light design, differing 
entirely from our ‘‘ Sirius” Injectors in construction. 





poe ns ee 














ea rene: 


t 











Injectors (“Sirius” One-movem:nt). Accepted standard i 
for high pressure plants (up to 300 Jb). — ——- - q 
Cranes, Traction Engines, Portables, Locomotiv es, & 


Water Lifters (Jet Pumps). ror raising and force i 
ing liquids, sludge, ashes, sand, &c. Special alloy for acid. { 
Vacuum ejectors for exhausting or forcing air and gases. 


Circulators or Silent Heaters. For silent 
heating of liquids by the direct introduction of live or 7 
exhaust steam. Silence the objectionable crackling and f 
explosions. 3 


Heating of Buildings. H. & B.'s patent system m a 
and apparatus. Applicable to public or private buildings, 

works;*effices, hotels, &c. Distinct advantages in cost 
pe contfl over ordinary systems. 



















Exhaust Steam 
Injectors. 


Simple Injector heats feed water as high as 
190° F. and delivers against pressures up to 
— 95 lb. by exhaust steam alone. Compound 
form gives delivery as hot as 270° F. and forces against 200 lb. 
Pays for itself in a few months. 


22 ho santo, a meee as 





(Exhaust Steam can be readily cleared of grease by our 
Patent Oil Separator.) 




















Oil Separator. For extracting grease and oil from the 


exhaust steam of condensing or non-condensing engines. 


Exhaust Heads (H. & B.’s Patent.) Fixed on 


head of exhaust pipe prevent discharge of oil and water 
upon roofs and walls; also reduce noise. 














Water Gauges. Standard asbestos-packed. Also 
‘*Test” Gauge, in which the action of the balls can be 
tested without breaking a glass. 








Balanced Valves. For high steam pressures; 
pressure on the valve when closed, yet easily opened ; 
one main seating. Wheel or lever action. 


















SIE Sip 25 Se neal oa AOA CS? 4 ys 









Pulsating ‘Pumps 
(The “Sirius” Patent). 


Brooke’s Patent Steam Admission Valve 
gives a higher economy of steam than any 
other system and adds no complications to 
the pump. Induces quicker beats, more solid discharge 
and more reliable and efficient action throughout. Form 
of valve secures sensitive action with durability. 



















































Holden & Brooke, Ltd., 


Sirius Works, Manchester. 
Telegrams: Influx, Manchester. Telephone No. 3663. 






London Office: 110 Cannon Street, E.C. 
Telegrams : Expulsor, London, Telephone No. 5863. 
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GEORGE ANGUS & C0.,L* 


ST. JOHN’S WORKS, 


NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


Leather Belting, Link Belting, 


FOR DYNAMOS, &c. 


RUBBER, COTTON, HAIR AND TUNO BELTING. 
RUBBER SHEET VALVES, 


Washers, Hose, &c. 


Asbestos Goods and Steam Packings 


OF ALL KINDS. 


p@- Speciality of NOISELESS RAW HIDE 
PINIONS. 





WRITH FOR PRICH LISTS AND TERME. 





LONDON : 11, Billiter Street, LIVERPOOL: Dale Street. 


LEEDS: Briggate. MANCHESTER: Blackfriars. 
CARDIFF: Bute Docks. 4670 


CAIRD & RAYNER, 


ADMIRALTY CONTRAOTORS. 














SOLE MAKERS OF 
RAW WEE’ s 


EVAPORATORS. 


FRESH WATER FEED 
MAKE-UP APPARATUS, 
-FRED-WATER HEATERS, 


FRESH WATER 


DISTILLERS 





APPROVED BY 
BOARD ot TRADE. 


- FRESH-WATER FROM 
SEA WATER. 


177, Commercial Road, Limehouse 
LONDON, E. ss 













Tele, Address: “ VAPORISE, LONDON.” Telephone No, 210, Eastern, 


J. H. WILLIAMS & CO, 


9 TO,31 RICHARDS STREET 
BROOKLYN, NEW YORK, U. S. A. 


You may select your Wrenches 
(Spanners) as you do your table 
cutlery. The accredited intelligence 
will become a commercial asset. 

Simple excellence appeals to us, 
always, and we will endeavour to 
render best service. We believe we 
carry the largest stock in the World 
—more than 250,000 — all quality 
endowed. Stocked, also, in many 
large European centres. 

Ask for Red Booklet No. 5. 


REE 


Stampings Only. 





4592 


~ CHEAP TRANSPORT. 








ROPEWAYS. 


(OE & BEDLINGTON PATENTS). 





ADVANTAGES OVER OTHER SYSTEMS 1— 


Economy in Cost and Working. 
Simplicity of Construetion with High-elass 
Material. 


Long Spans and Steep Gradients Overeome. 
Reduced Wear of Cables and few Supports. 





Estimates, Pamphlets, and Full Particulars 
on application to the— 


Ropaways Syndicate, 


80, St. Mary Axe, London, E.C. 


Telegrams: Ropeways, Londor. 














CORNER PIECES FOR PATTERN SHOPS, 


WOOD AND LEATHER. 
ESTAB. : 1860. 


2. WOOD 


PATTERN MAKING 


OF ANY SIZE AND EVERY DESCRIPTION, 
FOR ENGINEERS, IRON AND STEEL FOUNDERS, 
SHIP BUILDERS, &c. 
Large Shops Equipped with all the Latest Wood Working Machinery: 


WHEEL PATTERNS FOR CAST GEARS, up to 12 ft. diam., any pitch. 


TOOTH BLOCKS, CORE BOXES, &c., for Machine Moulded Wheels. 


MACHINE CUT METAL GEARING. 
ACCURATELY HOBBED WORM GEARS AND RACKS A SPECIALITY. 


D. BROWN & SONS, 











HUDDERSFIELD. 
Telegrams—‘ ‘GEARING.” Telephone, 80. 


Core Boxes for Foundries and Pattern Shops. 
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T. & R..LEES, -enciecrs, HOLLINWOOD, 


Telegrams: “ LEES, HOLLINWOOD.” Near MANOHESTER. 
IMPROVED ern STEAM ENGINES (Class K.), 


Constructed to work at a Steam 
Pressure up to 100 Ib. 


Fitted with Patent Automatic 
Piston Valve Expansion Gear; 
the Cut-off being automa- 
tically adjusted by Governor. 
















ee 
neerere in | 16m 





i. Fr GRAIG &CO.,LTD., 


PAISLEY, SCOTLAND. 


STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS, 
SUGAR REFINING AND OIL 
REFINING MACHINERY, 
OIL & GAS PLANT. 


—— Prizk MEDAL, 


Paris, 1878. 




















TANKS, LOAM, 




















ROOFING, HOISTS. DRY-SAND ANE 
GIRDERS, ne GREEN-SAND 
GHAR. KILN GOOLERS, CASTINGS UP TO 
IRON & STEEL PANS, 30 TONS 


FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, &. 


PANS, TANKS, RETORTS, 


FOR OIL, GAS, AND 


STEAM. BOILERS 
(Land and Marine). 
VOMITER BOILERS, 
FOOT BRIDGES, 
HYDRAULIC 
Oil & GAS 





for TAPESTRY. 
FILTER PRESSES. 
HYDRO-EXTRACTORS. 
HYDRAULIC PRESSES & PUMPS. 
CROPPING & CLIPPING MACHINERY. 
CLOTH FINISHING MACHINERY. 


DRAWINGS PREPARED AND ESTIMATES — FOR EVERY 
DESCRIPTION OF IRONWO 










fh. 


ee CRANES 











_ Estimates and Plans prepared for come, egy re 
c. Send for Liste. 


CONTRACTORS TO 


SYSTEM OF 






ECONOMICAL YPS 
BY THE GO.'S STANDARD APPLIANCES. 


“UNBREAKABLE” PULLEY 
2 MILL GEARING G2: L" 


H.M. GOVERNMENT. 


a anne MAR, 


SPA TRANSMISSION 


OF POWER 





HOME AGENTS ("soc ) 


Richard Lloyd & Co., BIRMINGHAM. 
James T. Donaid & Co., Lta., 345, oh 





Ww. 
Cross Brothers, 31 and 93, Working 8t,, CARDIFF. 
Thomas C. Keay, 17, Baltic Street, DUNDEE. 

F. J. Hill & Co., Great Central Street, LEICESTER. 


Jos. C. Nichoison Tool Co., 
NEWCASTLE-on-TYNE. 


Taskers’ Engineering Co., SHEFFIELD. 

Booth Brothers, Upper Stephen Street, DUBLIN. 
Robert Patterson & Sons, Bridge Street, BELFAST. 
D. F. Wishart & Oo., Picardy Place, EDINBURGH. 





E. L. Gowthorpe Buildings, 
Weshiay Orem, NOTTINGHAM, 


Robert Stotesbury, 29, Victoria Street, BRISTOL. 
J. P. Evans & Co., George Street, “LIMERICK. 
McKenzies, Gamden Quay, CORK. 


Grose, Norman & Co., Reliance Works, Weston 
Btreet, NORTHAMPTON (Mill Gearing). 


H. Warner & Sons, Lion Street, IPSWICH. 


The Blackpool Engineering Works, Ltd. 
ag . BLACKPOOL. 


William R. Harrison, M.I. Mech. E., 21, Scale Lane, 
HULL. 


De Winton &Co., Union Ironworks, CARNARVON. 


, , Putz, Curphey& Co., 1920, Strand 8t., LIVERPOOL. 


J. J. Smithies, Atlas Works, Baron 8t., ROCHDALE. 
J. Chorley, Buttermarket Street, WARRINGTON. 

J. & W. Kirkham, Lark Street, BOLTON. 

Claude Taylor, 25, Manchester Street, OLDHAM. 


WROUGHT-IRON SPLIT PULLEYS, 








Reduced from Catalogue, p. 121, | 


ADJUSTABLE SWIVEL BEARINGS. 


ALL SIZES AND FOR 
ALL POSITIONS. 











LARGE STOCKS. 


QUICK DELIVERY. 





FOREIGN AGENTS 
(HOLDING STOOK.) 
Frederick Christy, LILLE. 


Stokvis & Zonen, Leuvehaven 0. 8. Lat] 
ROTTERDAM. 


Calvert & Co., Rngineers, GOTHENBURG. 


ms Ingenlor-Forretni * Stieltjes,” 
K. COPENHA ; 


White, Child & Beney, VIENNA (Pulleys). 

Glo. Viganoni, MILAN, ITALY (Pulleys). 

R.L. Sorutton & Co., SYDNEY, N.8.W. (Pulleys). 
Davidson & Co., Ltd., Lall Basar, CALCUTTA. 


Batlibo! & Co., 71, Forbes BOMBAY t 


Davidson & Co., Ltd.. COLOMBO, CEYLON. 
Cape Town and Western Provinces of Cape Colony :— 
George Findlay & Co., Church Bar 
APE TOWN. 
Herbert Ainsworth, JOHANNESBURG. 


A. L. Campbell & Co., 88. William 
MELBOURNE, VICTORIA. 











Kerkhoven & Mazel, TJIBADAK, JAVA. 


SWIVEL BEARINGS 





From Catalogue, p. 96, 








See eee ee PS From Catalogue, p. 98. 
COMPRESSION COUPLINCS. 


NO KEYS, 

NO FACING. 

NO PROJECTIONS. 
EASILY PUT ON. 
EASILY TAKEN OFF. 


TRUE ON THE SHAFT 
ENDS. 








From Catalogue, p. 90. 


The Illustrations above are reduced from those In 


_ | THE CO.’S TREATISE & CATALOGUE on ECONOMICAL POWER TRANSMISSION; 2/G Fez. 





Material on this system for Mills, Factories, 





MANCHESTER 





HENRY J. COLES wo 7 


& LONDON. uo 


48, WEST GORTON, «sirengis, Manchester.” 96, CANNON STREET. « rorsepeter, London. 
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ROOTS ‘ACME’ BLOWER 


For use with any make of Cupola, Smiths’ Hearths, Alkali Works, &,, &c. 





‘Acme’ Blowers & Gas Exhausters 


For Ordinary and High Pressures up to LO lbs. 


FITTED WITH SIMPLE O& COMPOUAD ENGINE 08 a0rte DIRECT. 






SMITHS’ HEARTH. 


IN CAST IRON. 





SAMUELSON & CO., Lid., BANBURY, England. 








The Feed Pump is admitted to be a vital 
auxiliary in the marine engine room. 

It has to work practically as continuously 
as the main engines and under more 
severe conditions. 


WEIR FEED PUMPS. ge Re to be thoroughly good to 


Its design, material and construction 
should be of the best. 
We believe the Weir Feed Pump will be 
found to fulfil these requirements. 
Its points have been developed trom a 
wide marine experience. 
It is a specialty built in a modern up- 
to-date shop by Specialists in Pump K 
Construction and Boiler Feeding. 
It is more extensively adopted and retained FOR MARINE WOR . 
than any other. 


It pays from beginning to end to have the 
best article—this is specially true of 


Feed Pumps. 
G. & J. WEIR, Ltd., Cathcart, GLASGOW. 


78, BILLITER BUILDINGS, BILLITER STXEBT, E.G: 


“HYDROKBINETER, LONDON,* 
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a CAMPBELL” OIL ENGINE. 








AWARDED GOLD MEDAL, PARIS, 1900, 
“SINIONT 110 ONY SVO 40d 





Illustration of COMBINED OIL ENGINE and VERTICALS THREE-THROW [ PUMP. 


HAS THE LARGEST SALE OF ANY. OIL ENGINE IN THE WORLD. 





The Campbell Gas Engine Co., Ltd., Halifax, England. 


LONDON OFFICE: 114, TOOLEY STREET, §&.E. GLASGOW OFFICE: 104, BATH STREET. 


SELEEEEE SESE PEELE TELE 


We’ve Been So Busy 
; 











Telling you about our Exhibit at the Glasgow Exhibition, 

that we have rather neglected to say anything about our 

‘* STANDARD”? MACHINE. . But to-day we won’t say a 

single word about Glasgow, only about our regular 2 x 24 
FLAT TURRET LATHE. 


THE TURRET 
is gibbed at its outer edge. 


FOUR SPEEDS | 
for each position of the belt. 










THE TOOLS fe. i ~=6WORK 


do not mark the work in running back. is held against the cutting tools. 


i) FEED STOPS 


BACK GEARS | 
are independently adjustable. 


operated while running. 


2 x 24 FLAT TURRET LATHE. 
IT IS EASILY, QUICKLY AND SIMPLY OPERATED. 


Received the Gold Medal at Paris, 1900; and the First Prize at Chicago, 1893. 
At present we are prepared to furnish one of these Lathes on short notice. 


TWOoOUOR INQUIRY Wit. RUBCBIVE PROMYT ATTENTION » 





JONES & LAMSON MACHINE CO., Exchange Buildings, BIRMINGHAM. 


4727 
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KERMODE’S LIQUID FUEL SYSTEM 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 
ee 



































































































































For RIVET DESCRIPTIVE 
HEATING, MATTER and 
BRASS | EXPERT 
BENDING i | PREE ON 
FURKACES, a | APPLICATION, 

REPUSE £ | 
DESTRUCTORS. > antienaain 
For CORE | : 
DRYING. — jp oe: pth leat 
For ORE , | Tae saad Wyong 
REDUCING, 6gB 6. avy) and if for a bole 
&e, . . the following par- 
be | of L HOT AIR ants ticulars :— 
ECONOMICAL. . " = fe Type of a 
CLEAN, ; Cid. ¢.2 Cas : NI me Teal tng Buy 
EFFICIENT. : | | if Width of furan, 
SMOKELESS. <n a ne \: : Number of 
Suitable for any kind of furnace without alteration of ordinary arrangements of furnace. 30 per cent. more efficient than any steam 
burner system. Fires instantly available for coal if it should be necessary. See “HNGINEHRING,” Nov. 17th, 1899. 
communications: OFFICE: 39, IMPERIAL CHAMBERS, 62, DALE ST., LIVERPOOL. 
TetecraPHic Apprass: ‘‘ WARMTH, LIVERPOOL.” 4271 
DALHAM WoORES, 








ECowW LES LaimMirTEeDbD, MANCHESTER. 





4404 


GLASGOW INTERNATIONAL EXHIBITION. STAND 5653. Inspection Invited. 
Ce 
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Works & Head Offices: ASHTON-UN DER-LYNE, MANCHESTER. __ 














LONDON Showroom: 765A, “QUEEN VICTORIA ST. 
Write for lustrated Catalogue. 4529 
























Head Office: 


Dashwood House, 
9, New Broad Street, 
LONDON, E.C. 





Telegraphic Address— 
“ Concordance, London.” 


TELEPHONE No. 178! AVENUE. 





ELECTRIC CONSTRUCTION CO., LTD. 


London and Wolverhampton. 
Contractors for:—ELECTRIC RAILWAYS, TRAMWAYS, 8 STATIONS and 
TRANSMISSION OF POWER PLANT. 








Codes used—A 1 and ABC (Fourth Edition). 


OOMPLETE ARMATURE 


fi 





For E.C.C. RAILWAY GENERATOR direct connected to 1100 HP. CORLISS ENGINE, 85 REVS, PER MINUTE, 
en route TO THE CITY AND SOUTH-LONDON RAILWAY CO. 
Cable Address (Registered with the Eastern Telegraph Company, Lid.), “QUANTITY, LONDON.’ 














Works : 
WOLVERHAMPTON. 





Telegraphic Addrese— 
** Electric, Wolverhamptor.” 


8708 





F 
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| “Telegrams: | = 
qronewer new ue = 
" FURNACES-LONDON?| 
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STEFIpy rue BESSEMER avn SIEMENS PROCESSES, 











Steel Sleepers & Keys Structural Sections, 
- v7 > “ 5 OMS, BILLETS, 


TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 


ANGLES, BARS, 
TEES. 


STEEL RAILS, 9 to 100 Ib. per yard. 
FISH PLATES, &c. 











AGENCIES. 


Mr. A. McBEAN, 

Lichfield Street, Wolverhampton. 
Messrs. W. CLARK & CO., 

141, West George Street, Glasgow. 
Mr. J. B. CORNWELL, 

11, Old Street, Liverpool. 
Messrs. LEIGH & SILLAVAN, 

66, Deansgate, Manchester. 
Messrs. DUNFORD & ELLIOTT, 

Newcastle-on-Tyne. 









BestWelsh Steam Coal 


Special Facilities for Export and 4717 
Shipping at Cardiff, Newport and Birkenhead. 


ROBEY & cO., Ltd., Globe Works, LINCOLN. 























PA’ 


The “ ROBEY” Compound Undertype Engine, above illustrated, has the following special advantages :— 


SMALL FIRST COST. - SAVING OF TIME AND EXPENSE IN FIXING. 
EASE AND ECONOMY IN WORKING. GREAT ECONOMY IN FUEL. 


Makers of STEAM ENGINES—Portable, Horizontal, High Speed; GAS AND OIL ENGINES, specially suitable for Saw Mills and Builders’ purposes. 
BOILERS—Locomotive, Lancashire, Cornish, of superior design and workmanship ; PUMPS of various kinds, suitable for Contractors, Builders, ke. 
_ BS UPWARDS OF 20,000 ENGINES OF ALL SIZES AT WORK IN DIFFERENT PARTS OF THE WORLD. ~“S® 
London Offices: 79, QUEEN VICTORIA STREET, E.C. Branches and Agents in all parts of the World, 


3654 
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DICK, KERR & CO., 























HBAD OFFICE: 


Tel hi é 
and elgraphio 110, Cannon St., London, E.C. A1, ¢ odes: 
66 : 99 
=, Works: KILMARNOCK, SCOTLAND. a wi ta 





CONTRACTORS FOR Sole Selling Agents 
COMPLETE EQUIPMENT ENCLISH ELECTRIC 








OF THE 


Calcutta Tramways, India. 

Camps Bay, Cape Town and Sea Point 
Tramways, South Africa 

Barcelona Tramways, Spain. 

Madrid Tramways, Spain. 

Carlisle Tramways, England 

Sunderland Tramways, England. 


MFG. C0., Lro. 


PRESTON, LANCS. 








THE LARGEST AND MOST 
PERFECTLY EQUIPPED WORKS 
IN THE BRITISH EMPIRE FOR 
THE MANUFACTURE OF AP- 








Cleethorpe’s Tramways, England. . caine PARATUS FOR 

Dover Tramways, England. 

Bast Ham Tramways, England. Waterloo and City Railway, London.— Motor Car. TRACTION, 
Ireland, &c., &c, — -— TRANSMISSION. 











ENGINEERS AND CONTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY anne es 


At HOME and ABROAD. 


| DAVEY, PAXMAN & CO., Lto, COLCHESTER 


ENGINEERS AND BOILERMAKERS. 

















IN GINEHS IN ALI SIZES. 


SPECIALITY : 


ENGINES AND BOILERS FOR ELECTRIC LIGHT INSTALLATIONS. 











ECONOMY, EFFICIENCY, 


MAKERS OF 





MAKERS OF and DURABILITY. 
= za = Compound Portable and eS 
“COLCHESTER” HORIZONTAL -..."" Peache” Paterx High Semi-Portable Engines.” “ » HIGH-SPEED ENGINE 
COMPOUND ENGINE. Speed Engines. Vertical Engines and « PRAGHR" HIGH COMBINED. 
Tandem Engines, Simple Boilers. 
and Compound. Vertical Hoisting Engines 
“ Corliss” Engines. and Boilers. 


Compound Semi-Fixed 
Engines and Boilers. 


Triple-Expansion Engines. 
Horizontal Winding 








Engines. monmsoufal’ Conse compounn = C°mpound & Simple Horl- 

Air Compressors. “CORLISS” ENGINE, — zontal Fixed Engines. 

Pumping Engines. ne — Crushing Machinery. BOILER. 
PATENT “ECONOMIC” STEAM Condensers. — a Pumping Me 
Soe Mining Machinery. nery. 
Gold Crushing Machinery. 
Telegraphic Address : 
— “PAXMAN, OOLOHESTER.” 


Tel. No. 52, Colchester. 





OATALOGUES AND 


HORIZONTAL COUPLED COMPOUND 





PRIOE LISTS CONDENSING ENGINE. PHOTOS. AND 
Post Free on application. apie ESTIMATES 
LONDON OFFICE : Post Free on application. 





COMPOUND ENamE. —_ 78, Queen Victoria Street, E.0. a me 
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BELLISS & MORCOM LTD. 


(SUCCESSORS TO G. EB. BELLISS & OO., LTD.), 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


ELECTRIC LIGHT, POWER OR TRACTION. 


OVER 210,000 HP. suPPLIED OR IN HAND FOR-— 


MUNICIPAL AUTHORITIES (Lighting and Tramways) :— 


St. Pancras, everiers, Reiengten Bury, Croydon, Chester, Port Elizabeth (South Africa), Wolverhampton, 
Kingston-on-Thames, ford, Ayr, Cheltenham, Taunton, Leeds, Blackburn, Sunderland, Gibraltar, Belfast, 
Llandudno, Shoreditch, Edinburgh, Canterbury, Leith, Burnley, West Hartlepool, Bootle, Gloucester, Aberdeen, 
Coventry, Worcester, Rochdale, Darwen, Harrogate, Wakefield, Hammersmith, Woking, Newport, Battersea, 4 
Hampstead, Bournemouth, East London (South Africa), Cardiff, Buxton, Bloemfontein (South Africa), 
Tynemouth, Hereford, Glasgow, Bury St. Edmunds, Hastings, Govan, Ealing, Stirling, Greenock, Beckenham, 
Hoylake and West Kirby, Middleton, Hackney, Grimsby, Southport, Halifax, Poplar, Birmingham. 


ELECTRIC SUPPLY COMPANIES (Lighting and 
Tramways) :— 

Charing Cross and Strand, Winchester, Reading, Guernsey, 
Carlow, Northampton, Hove, ae nef Electricity Supply Co. 
for Spain, Madrid; Windsor, Blackheath and Greenwich, 
Cvlombo, House-to-House Co., London ; Crystal Palace, London ; 
Bristol Tramways, London United Tramways, Queenstown 
Electric Tramways, Central London Railway, Ventnor, Bromley 
Alderley Edge, Salisbury, Montrose, Brechin, Newcastle. 


TRACTION :— 


Waterloo and City Railway, Metropolitan and District Railway, 
Hull, Blackburn, Plymouth, Isle of Thanet Light Railways 
Electric), Sunderland, Wolverhampton, Bury, lfast, West 

ae Bootle, Aberdeen, Rochdale, Darwen, Waterloo and 
Baker Street Railway, Great North of Scotland Railway, Tyne- 
mouth, Kast London (South Africa), Russian Railways. 


Large numbers of these Self-Lubricating Engines have also been 
supplied to the British and other Governments, the principal 
Shipbuilding, Pagnenring and Steel Works in the United 
Kingdom, to Railway and Steamship Companies at home and 
abroad, and to many Public Institutions. 















- Representing our TEC/6 STANDARD ENGINE, 460 B.HP. 4475 
Telegraphic Address: “BELLISS, BinMincHaM.” Established 1862. — OVER 80 IN USE OF THIS SIZE ALONE. — 


GREENWOOD « 


SPECIAL AND GENERAL TOOLS FOR ENGINEERS, 
SMALL ARMS AND AMMUNITION MACHINERY. 


BOLT FORGING AND FINISHING MACHINERY. 
MACHINERY FOR CRUSHING ALL KINDS OF OIL SEEDS AND NUTS. 




















MOTORS. 








MACHINERY FOR TREATING SILK 
WASTE, CHINA GRASS, &c. 
ELECTRIC DYNAMOS AND 


1649 





No. 5766. HYDRAULIC FILTER PRESS, Self-contained, 45 Filtering Chambers, 32 in. square. 


De Laval's Patent Steam Turbine Motors, Turbine Dynamos, Turbine Pumps and Fans (for Gt. Britain and Colonies, Ohina and Japan). 


ATLEY, L” “:::: LEEDS | 








MW PT Pe 
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Telegraphic, Address, ) 


MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER AND SIEMENS, PROCESSES. 


c(lALZe, 
oe 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE, 


FORGE DEPARTMENT. 


LOCOMOTIVE CRANK AXLES, 
LOCOMOTIVE STRAICHT AXLES. 


Compressed Steel. . 




















Tested and teed to 
. Crank Shafts. brag onan Se me 
BUILT-UP MARINE CRANK 8HAFTS8. per square inch. 
ROLLED HEAVY MILL GEARING 
WELDLESS TYRES on eee, 
Locomotives, Carriages & Wagons, TEEL HAMMER TUPS 


Special any Ped Vansand 


FACES & SWAGES, 
SPECIAL HARD TOUCH STEEL SPECIAL HARD STEEL ROLLERS 
SHOES AND DIES AND PATHS = 410 


For Gold Mining Purposes, &e. sass ™ — ene ee pad teieitiiek Side te. 


THE MIRRLEES WATSON COMPANY, Lime, 


GUuASGOW . 


London Office ; 158, Gresham House, Old Broad Street, B.C. 
Makers of 


CONDENSERS 


for producing FRESH WATER. 


44 lb. of Water 
per 1 lb. of Fuel. 





















































FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


FOR OONCENTRATION OF 


Cane and Beet Sugar Juice, 

3 Glucose, Gelatine and Glue, 
= Bark Wood and Meat Extracts, 

Borax, Caustic Soda, &c., 

AND FOR RECOVERING 


SEXTUPLE “EFFECT CONDENSING PL PLANTS. VALUABLE PRODUCTS from Wool Scourings 
Capacity per 24 heurs: 20 te 200 tons. - . and Waste Liquors generally 
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Improved Compound Duplex Pum 


WITH OUTSIDE PACKED PLUNGERS. 














Sultable up to 
for 250 Ibs. 
Steam Pressures per square inch, 

















Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. **” 


—s 


SAMUEL FOX & CO., Limrtep 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of —- bal Pm es & — Processes. 









































STEEL RAILS, STEEL BLOOMS. 
TYRES & AXLES BILLETS & SLABS. 
sensei - STEEL WIRE 

CARRIAGES ORDNANCE. 
WACONS, c ae oll 
RAILWAY SPRINGS | STEE 
Of Every Description. Wi RE 
SPECIAL wo GOLD 
SPRING STEEL. ROLLED STRIPS. 


4274 











LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, S.W. 





—_s 
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OYOLOPS STEEL & IRON WORKS, 


Charles Gammell cqzmzon wanes. SHEFFIELD, 


and Co., Limited. 


Derwent Iron & Steel Works, WORKINGTON, Cumberland, 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnanee Steel, Tyre, and Spring Works, 

SHEFFIELD, and New Oaks Collieries, BARNSLEY. 
Solway Iron Works, MARYPORT, Cumberland. 








ENGLAND. 


LONDON OFFICE: 
1, VICTORIA STREET, 
WESTMINSTER, S.W. 











MANUFACTURERS OF 


"= pocoman ovaat RAILS, 
MILD STEEL FISHPLATES OR SPLICE BARS. 


CAST STEEL 


“em, ORDNANCE 
FORCINGS 


STEEL CRANK & PROPELLER SHAFT 


s <e 





“KRUPPED” STEEL, SOLID STEEL, 
NICKEL STEEL AND “ HARVEYED” STEEL 














AND OTHER 


LOCOMOTIVE = CASTINGS 


OF ANY SIZE OR PATTERN. 








PISTON ROD, AND OTHER 


MARINE Locomotive Orank and Straight AXLHS. 


" Connecting, Coupling and Piston RODS, 
FORGINGS. CYCLOPS. Orank Pins, &c., &c. 


CAST, SHEAR, GERMAN “" “gue ~~ TYRES 


SPRING and BLISTER STEEL. [C vi a 0 I S | Bearing, Buffing and Spiral SPRINGS and BUFFERS of 
Points, Switches and Crossings. every desoription. 


BEST REFINED CAST STEEL F ILES 
Marked “Camel” and “ Cyclops.” 


And TILGHMAN’S PATENT SAND BLAST FILES. 


LAURENCE, SCOTT co 


LIMITED, 
GOTHIC WORKS, 


Norwich. 


MAKERS OF 


Direct 
Driven 
Dynamos 


2, 4 or 6 POLES. 
Also MOTORS—Open and Enclosed. 


4430 























Sole Licencees and Manufacturers in England of 
Rack Railway for Mountain Lines and sae 
Gradients, * Abt ” System. 

















—— 9 


Telegrams: “GOTHIC, NORWICH.” 
Telephone : — 





Armour Plates Plates 
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aouncinl Stone Plants 


LATEST IMPROVEMENTS. 














ents and Oldest Makers of 


HYDRAULIC MACHINE TOOLS 


TWEDDELL’S SYSTEM. 


Rivetters, Flangers, Punching and Shearing Machines, 
Vertical Plate Benders, 
Forging Presses, Wheel Bossing Presses, Tube Benches, 
Tube Staving Machines, Pumps and Accumulators. 


HYDRAULIC MACHINERY | | 


For Docks, Coal Tips, Forges, Steel Works, &c. 
GAS AND OIL ENGINES. 2721 


From a iano of ¢ an prea GAS PLANT for Power, Heating, ce. 


Artificial Stone Press. << — — a 


FIELDING & PLATT, Ltd., GLOUCESTER. 


THE “NON-DRIP” SHAFT BEARING 


arTonaL«..’SsS PATIAUNT.. 


BEST AND CHEAPEIS 2. 












































SELF SELF 
LUBRICATING. SWIVELLING. 
NO DRIP CUPS NO DRIP CUPS 

REQUIRED. REQUIRED. 








SEND FOR PRICES. SEND FOR PRICES. 











SOLE MAKERS- 


HUDSWELL, CLARKE & CO. 


RAITIEWAWDT rode teas ttn LEEDS, LIMITED. 
SOLE MAKERS OF 


“RODGERS PULLEYS 
AND LOCOMOTIVE “TANK ENGINES. 
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THE LATEST ACHIEVEMENT — 


PERFECT BALL BEARINGS 
MADE IN STANDARD SIZES. 








GLASGOW EXHIBITION. 


These Bearings can be seen at the Stand of THE JONES & LAMSON 
MACHINE CO., No. 436, Machinery Hall. 


The ROYAL AGRICULTURAL SOOIETY § SHOW, Cardiff. 





These Bearings can be seen at the Stand of Messrs. 
CHRISTY & NORRIS, No. 175, Machinery in Motion. 





IN STOCK UP TO 3 INCHES SHAFT 
DIAMETER. 


UP TO I2 INCHES TO ORDER. 








Full particulars and prices from 


THE HOFFMANN MFG. CO,., LTD., 
pms ESSEX. sw 

















2 TELEGRAMS:"“WATSONS NEWCASTLE-on- TYNE”) 


ssegaigelIENRY WATSON, SONS; 









































F A N S SINGLE OR DOUBLE INLET, 
ee With or Without Casings, - - - 


“OPEN OR CLOSED, - - - _ - 
SIMPLE OR COMPOUND, &NCLOSED FAN ENGINE 


WITH 
Ordinary or Forced Lubrication. - - _ FORCED LUBRICATION. 








Ye 


OPEN FAN ENGINE 
WITH 


ORDINARY LUBRICATION. _ Balanced Slide Valves. 


{ GN TRACTORS ro THe BRIT ITISH, 
DUTCH, JAPANESE, ITALIAN 
@& RUSSIAN NAVIES. 


SPECIALITY. = 





















= (CO NIGH BRIDGE WoRKS, NEWCASTLE -ON-TYNE. 


"Seat frie Ro ier SR, nS rete 











































46 ENGINEERING. (Junn 28, 1901. 











Non-lifting Injector. 40,000 are Working. Lifting Injector. 
scstalieicaaeel 1500 always in Stock. Class “ DL.” 
Class ‘ 0.” : 20 Ib. to 150 Ib, Steam 
All sizes work at 2 Ib. to 150 Ib. All sizes lift 15 ft. 
Steam. san sono 










WITH 
FLANGES 





THE ONLY THOROUGHLY RELIABLE BOILER FEEDERS MADE, 
Materials, Workmanship and Design are of the HIGHEST POSSIBLE STANDARD. 








Engineers, Steam Users and ‘aineees Merchants  warzr 


FAIRBURN & HALL & 


ofrice:} 68, ROYAL EXCHANGE, 
MANCHESTER. 


Works: STOCKPORT. 








OVERFLOW 





AUFAITIO 





DELIVERY ___ TELEGRAMS, “INJECTOR,” MANCHESTER. 


J BEARDSHAW & SON, Ld 


BALTIC STEEL WORKS, eiieiiaiis 


WERE AWARDED 


TWO GOLD MEDATS at the Paris Exhibition of 1900, 


FOR THEIR EXHIBIT OF 


Crucible Cast and other Tool Steels, 


OF “PROFILE” TOOL STEEL, 


OF CIRCULAR METAL and WOOD-CUTTING SAWS, 
ENGINEERS’ and CARPENTERS’ TOOLS, &c. 


Of SPECIAL STEELS, of High Tensile Strength, with Great Elastic 
Limit and Elongation. 




















THEY ARE THE ONLY BRITISH EXHIBITORS OF TOOLS FOR WORKING METALS 


Messrs. BEARDSHAW'S EXHIBIT in Classes 64 WHO RECEIVED A GOLD MEDAL IN THAT CLASS. 
and 65, Section XI., at PARIS, 1900. 


Makers of Double and Single Shear Steel, Self-hardening Tool Steel; Warranted and other 
Spring Steels; Mining and Jumper Steels; Best Cast Steel for Granite Tools; and all 
Qualities of Mild and Machinery Steel. 4100 


London Office :— Paris Office :— 
118, CANNON STREET, EC. | 68, RUE TAITBOUT,. 
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 TAYLOR&C 


TELEGRAMS: “ DERWENT.” TELEPHONE: 2244, 


ENGINEERS, BIRMINGHAM, 


— MAKERS OF — 


PRESSES 


“CUTTING our, sine NOTCHING, &c. 


LATHES 


SPINNING, TRIMMING, BEADING, &c. 


SHEARS 


CIRCULAR AND STRAIGHT CUTTING. 

















MACHINERY 
CARTRIDGE CASES, COINS, MILITARY GUNPOWDER 
AND GUN-COTTON, 22 


4021 


NOTCHING PRESS. 890, 














We show herewith an illustration of our well-known LOCOMOTIVE CYLINDER BORING and FACING MACHINE, one-of the 
most notable of our Labour-Saving Special. Tools. - 

This Machine not only bores the cylinders but faces both flanges at the same time-and counterbores for clearance of 
Pistons at end of stroke. Its average time, in American Shops, to finish a locomotive es of the American type, 17 in. 
or 18 in. diameter, 22. in, to 24 in. stroke, is -about five hours. 


CORRESPONDENCE IS SOLI C1 TED. 



















ee 
Ltr Se ca ck we BOR een 


fesse at > 





apr ers 
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en nn ema TT 


CENTRAL MARINE ENGINE WORKS. 


-> WHST HARTLAPOOL 


‘SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LB& 


(See description in “ Enaingrrixa” of January 7, 1898.) 


Observe the large size of plates and absence of seams. 
Observe the flanging of the shell. 

Observe the welding at the corners of the seams. 

Observe the absence of seams and rivets near the bottom. 


SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 


THE CENTRAL MARINE ENGINE WORES, WEST HARTLEFOOL, 
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woR INCTON 


- PUMPING ENGINE COMPANY, — 


58, QUEEN VICTORIA sag LONDON, E.C. 











Telegrams: “ Pumping, London.” wo RTH |! N IGT O N; Telephone No. 614 (Bank). 


OW EE 


150,000 


WORTHINGTON PUMPS 
SOLD. 


OovEtk 
3,000 
WORTHINGTON PUMPS 
IN STOOK, 


| 
| 
} 
| 
| 











THE WORTHINGTON 
MARINE FEED PUMP. 





THE. WORTHINGTON 
VERTICAL BALLAST PUMP. 











” BRANCH’ OFFICES 

WORTHINCTON PUMPS Seen eae 
WITH | Amsterdam, Johannesburg; i 

. | | St. Petersburg, Sydney, Copenhagen, _ 

GUN METAL : = Calcutta, Brussels, Newport, Glasgow, i 

oe WORTHINGTON Sr | 

IRON WATER END. VERTICAL BEAM. AIR PUMP. ee 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


» CATALOG — mee serra arin PARII Cc ULARS. ON APPLIC carl ow. wea - 


i Soe 





< he oe at 
‘ae =" =. {he hate ee eee ee OS 7 


, 
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* a 


Engineering Shops, 








nee 


* “LONGEST NON-8TOP RECORD OF 
ANY ENGINE. 


150 HP. GAS ENGINE & DYNAMO 


ran absolutely without a stop, 


From Sept. 25, 1900, to Marcu 16, 1901, 





Practically6 Months < 


solely on MOND GAS and 


N.S. GAS ENGINE OIL. 





Sole Manufacturers of Oil : 


The Henry Wells Oil Co., 


Imperial Oil Works, MANCHESTER. 


Above was absolutely on Merit alone, and se eng 
our i 














or 
pos spl 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 





LLEWELLINS’ MACHINE 00., Bristol 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “HNDHAVOUR, LONDON.” 


Foundries, &c. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
CORRESPONDENCE INVITED. —— 
Monthly Prices Current of Engineering Material mailed free on application. 











Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. ails and Rolling 
Stock provided to Main Lines. 





es The United States Survey allow a Constant of 15,000 for Morison Suspension | 





Telegraph Codes used :—A1; ABC; The Engineering Telegraph Code; The Universal Mining Oode; and our own Private Oode. 









4527 














in any material from 
emallest size up te 
18 ft. diameter. 
SPROIALITIBG = 
WORM GEARING 
for speed reduction. 
MILLING 
S| OUTTERS 
~ of every description. 
TIME CHECKERS and RECORDING 
MACHINES for ascertaining time 
worked. 8610 








me 





SPECIFY THE 


OG WHEEL BRAND 








nOSPHOR 


(dl 
at 
yu 


PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 


“The nie | 
GENUINE 
COG WHEEL 


pror 


v> 
( pyre 


pros 








EMERY WHEELS. 


PARA BAABEBBBEEBABBABABBADBAs 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., 


Mill Street, Bradford, 
MANCHESTER. 











AéALs 


antl 


m1 PHOSPHOR BRONZE Co.. 








4324 
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mo me . 


roaces and only 14.000 for all other corrugated types of furnace. 





Flanged saaian by Hydraulic Machinery at one heat 


THE LEEDS FORGE COMPANY, ‘Lt. LEEDS. ra 


PI des stn Furnaces are made from eee bron of Open-hearth Acid Steel de sae lh at our Works, from wrkaten: best selected brands of Swed brands of Swedish and Cumberland Hematites. 


The United States Survey allow a Oonstant of 15,000 for Morison Suspension | 
Pu 





























IMPROVED TMPROVED PATENT AAA, IMPROVED PATENT 
SIMPLE or COMPOUND PETER BROTHERHOOD, HICH-PRESSURE 
3-CYLINDER ENGINES MECH ANTOAL ENGINEER. AIR | 
cove osm —Helvodero Road, Westminster he LONDON, 8.2, COMPRESSORS 
AP maria 3 TORPEDO SERVICE, &c., 
FOR DRIVING ee ee : < + =. ¢« ag AS IN GENERAL USE IK BRITISH 
- ANS, AND FOREIGN WARSHIP2. 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
pewanos ENGINES 
HIGH-SPEED Driving paleo &e. 
MACH | N E RY, HM. pi penser erg . 





H.M.8, “ROYAL SOVEREIGN,” 
H.M.S, “ MARS,” 

H.M.S. “ PRINCE GEORGE,” 

H.M.S. “ LEVIATHAN,” 4762 
H.M.S. “ GOOD ecu. Yemeni &e., &e. 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 














ENCLOSED TANDEM _COMPOUND | ENGINE AND DYNAMO. 


W.H. ALLEN, SON & CO. 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 


Formerly of YORK STRHET WORKS, LAMBETH, LONDON, 
MAKERS OF 


ENGINES, DYNAMOS 


-— AND -— 


MoTOoORS 
CENTRIFUGAL PUMPS 


PUMPING ENGINES. 


CONDENSING PLANTS. 
~ Steam & Electric Fans for Forced or Induced Draught. 



























Se THESE ENGINES A4xD MOTORS may BE SEEN AT WORK ON APPLICATION. ‘Combined ENGINE and DYNAMO of 200 Horse-nower. 8716 
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SEPEEEEEE LESSEE TEEPE ete e tet tee t ey 
‘**Bitumastic” Solution is THE material for abso- 
Bridges, Fans, Carriages, all Colliery, Railway, and 


PATENT 
‘Bi ic Soluti 
itumastic Solution. 
s¢e¢s £€§ € 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 


ing, or Running Water. It is DAMP PROOF and 


RUST PROOF. 


The Solution is used by the largest Railway Companies and Collieries 
in America, where no other paint will stand, and it is now being used 
on the Liverpool Overhead Railway for coating the undersides of the 
structure (seven miles in length). 

All valuable plant, difficult of approach and to protect, kept in per- 
manent preservation. 

References given to Railways, Breweries, Collieries, Tube and Ice 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying ‘‘ Bitumastic ” Solution. 





i in et 


SOLE PROPRIETORS : 


WAILES, DOVE & CO., Lid. 


bs 5, St. Nicholas Buildings, Newcastle-on-Tyne. {Z&&- "122. 


ALSO AT 
J LONDON: 35, IIME STREET (Tel. 98'7 Avenue). 
LIVERPOOL: 25, WATER STREET (Tel. 6713). 
GLASGOW: 45, WEST NILE STREET (Tel. 4981). 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245). 
PHILADELPHIA, US.A.: 8311, WALNUT STREET. 


THE 


BLAKE & KNOWLES STEAM PUMP 
WORKS, LITD., 


179, QUEEN VICTORIA STREET, LONDON, E.C, 





TELEGRAMS 
BITUMASTIC.” 











(PATENT) 


AUTOMATIC EXHAUST RELIEF VALVE. 


VERTICAL PATTERN. 





SaND FOR CATALOGUE. 4455 





Telegrams and Cables ; “STRAMPUMP, LONDON.” 


STEAM DYNAMOS. 


750 HP. for Hill of Howth Hlectric Railway, Dublin, 


400 ,,  , Darlington Corporation. 
580 , , Birkenhead * 
560 ,, = Worksop a 
480 33 3” Worthing ” 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER MACHINERY. 








TWO 240 HP. STEAM GENERATORS IN NEW CHESTER ROAD POWER 
STATION, supplied for Birkenhead Corporation Electric Tramways. 


Manufacturers— 


ERNEST SCOTT & MOUNTAIN, C 


ELECTRICAL & GENERAL ENGINEERS, 


NEWCASTLE-ON-TYNE E. 


LONDON OFFICE: 20, NEW BRIDGE STREET, BLACKFRIARS, E.C. 


WHEELER CONDENSER & ENGINEERING: €0., 
179, Queen Victoria Street, 
LONDON. 


MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER. 
WHEELER ADMIRALTY SURFACE OONDENSER. 
WHEELER FEED WATER HEATER. 
THE BARNARD-WHEELER WATER COOLING TOWER. 











Telephone ; 5087, Bank. | 




































d June 28, 1901.] 


ENGINEERING. 





58 








THE BRITISH VISCOID COMPANY, LTD., are now 
Manufacturing in their New Material Viscoid :— 


ENGINEERING APPLIANCES. 


Machine Tool Handles, Sewing Machine Handles, Valve 
Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &., &c. 


SANITARY APPLIANCES. 


Closet Seats, Cistern Pulls, Sanitary Cycle Handles, &. 


HARDWARE. 


Non-conducting Knobs for Tea and Coffee Urns, Brass 
Kettles, &., Kettle Handles and Grips, &. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings, 
&., &., for Dynamo insulation, 




















Ba Samples, Prices, &c., on application to the 


SECRETARY, 
659, Mark Lane, E.C. 


4679 














WINDING ENGINES & CRANES 


FOR MINES, &c. 
Cay 


_ Telegrams: “CRANES, RODLEY.” 





«NOGNOTH3QNNSW.. : sure139/01 "9 


SaaS 55=— 
ALIX, onass oF 


HOISTING HCH OVERHEAD TRAVELLERS, i, e, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


A ee ee 


J. BOOTH & BROS., Ltd., 


RODiLEY, LEDS. 


London Agent: A. EW. GWYN, Ltd, 75a, Queen Victoria Street, 4107 


Agents for Scotland: THOS, HILL & CO., 66 & 68, Robertson Street, GLASGOW. 











ASKHAM BRO® 


a 
if “e) 
-_ ee 
a t S25 





& WILSO 


Sole Makers and Owners ot 


THE “STAG” PATENT 
AIR SEPARATOR, 


MADE OF STRONG SHEET STEEL. 





Duplicate Parts, made to Templet, 
kept in Stock. 


ACCORDING TO SIZE.. 








OUTPUT.—10 cwt. to 6 Tons per hour, 


Over 2,.OOO in use. 





naTERy 
APPROXIMATE OUTPUT. 





SIZE. 
7 ft. diameter. 5 to 6 tons per hour, 
6 ft. diameter. 8 to 4 tons per hour. 
5 ft. diameter. 1 to 2 tons per hour, 
8 ft. 6 in. diameter 10 to 15 cwt. per hour, 


Specially Adapted for Working on 
Cement, Lime, Basic Slag, Phosphates, Manures, Bone Meal, 
Chrome Ore, Animal Charcoal for Sugar Refining, Chemical 
Crystals, Fuller’s Earth, Black Lead, China Clay, Fire Clay, Soda 
Ash, Lime for Bleach, and all Dry Chemicals. 


WILL SEPARATE TO ALMOST ANY DECREE OF FINENESS. 


NO SIEVES REQUIRED. 


CAN BE WORKED IN CONNECTION WITH ALL KINDS | 
OF GRINDING MACHINERY AND MILL-STONES. 
ABC Code (Fourth Edition) used. Engineering Telegraphic Code used. 


A-Complete Plant can be seen at Work by Appointment. 
Telegraphic Address: ‘‘ ASKHAM,” 


SEE ELE. DD. 








3604 
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ARC LAMP 
DUPLEX 
RADIAL 

PHOTO 
COPYING 
FRAME 


(Shaw & Halden) 
Patent. 


FRAME FOR 


2 COPIES, 
53 x 31, 


£27 10s. 


Laur anp Lowsnine 
Guar Exrna. 


H J. Halden «Co, 


8, ALBERT SquaRz, 
MANOHESTER. 








20, Grarneur St. Waser, 
NEWOASTLE- 
ON- TYNE. 


ee ee ee ee 


ADVANTAGES OF ; DUPLEX RADIAL PHOTO COPYING FRAME. 


. Copying indoors at any time where electric current is available, 


. The lamp being wired and fixed in desired tion, the pedestal and frame are placed 
to receive it, and rest there permanently—no shifting, no carrying. 


A 
B 
C. Immunity from accident ensured by the frame remaining on the pedestal. 
D 
E 





. The horizontal position (when placing in or taking out tracing and copies) is the 
most convenient for operators. 


i. Two full-size tracings can be copied at one operation. 4282 








LINDSAY BURNET & Co, Govan, Glascow 








‘SpeciaiTy.—HIGH-CLASS BOILER “WORK. 


TUBULAR BOILERS, MARINE and DRY-BACK. 
‘WATER-TUBE BOILERS. FEED-HEATERS. 


HAYWARD-TYLER & CO., 


SOLE MAKERS OF RIDER’S PATENT 


HOT AIR ENGINES 


FOR DOMESTIC PUMPING. 








EXPLOSION IMPOSSIBLE. DOES NOT REQUIRE SKILLED ATTENDANCE. 
Cost of raising 1000 Gals. Water 80 ft. high, ONE PENNY. 





AS USED BY H.M. THE KING AT SANDRINGHAM. 4450 


90 & 92, WHITECROSS STREET, LONDON, E.C. 


VELECTRIC 


CRANES. 























|The Clayton Engineering a» 


Electrical Construction Co. 
NEWTON, HYDE. 


4038 





HYDRAULIC FLANGING. SUPERHEATERS. = «0 


Telegrams :—DYNAMO, HYDE. = =~ ~~ 
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NORTHERN ENGINEERING Coy. (1900), 
HALIFAX. =" 


High-Class 
# Machine Tools. 


SPECIALITIES : 


PLANING MACHINES, LATHES AND RADIAL 
DRILLING MAGHINES, 
AnD BRASS FINISHERS’ TURRET LATHES. 


PLANING MACHINES, from 2 ft. to 5 ft. wide. 


LATHES, from 64 in. to 18} in. Centres, with Gap or 
Straight Beds. 


RADIAL DRILLING MACHINES, from 3 ft. to 7 ft. radius. 


High-Level Ironworks, “'Skoss, HALIFAX. 
BAKER’S Patent WATER HEATER & SOFTENER 


SAVES COALS & SAVES BOILERS. 


Utilizes any exhaust 
steam after completely 
cleansing it of grease. 

We have frequently 
proved this to be the 
most powerful Softener 
in the market for the 
quick and_ thorough 
elimination of lime and 
magnesia from feed 
water. 

It has in many cases 
replaced other Softeners 
with complete success 
where the extreme hard- 
ness of the water refused 
to yield to ordinary 
sti = treatment. 

No webie, however hard, black, or scale can withstand the 
combined softening and clarifying powers of our “Alliance” Apparatus, 
which brings to bear powerful chemical action, facilitated by the heat 
of spare steam, and ample space for the deposit of the earthy matters. 

With this Softener in use, the formation of scale in boilers or 
economisers is an impossibility, and the old scale decays and falls off. 





























SBT EME 
eee ee $ ’ « 











Write for Prices and Particulars to the Sole Makers :— 


BAKER'S PATENT APPLIANCES 60., Lro. 


Engineers, 13, Huntriss Row, SCARBOROUGH, ™ 
MAKERS OF THE “STANDARD” OIL SEPARATOR—W. J. BAKER’S PATENT. 


DAVIDSON’S PATENT 





“SIROCCO’ 


CENTRIFUGAL FAN. 


Discharges Three Times More Air per Revolution than 
any other Centrifugal Fan of equal diameter. 





For FurtTHEerR INFORMATION APPLY TO— 


DAVIDSON & CO., LIMITED, 


PATENTEES AND SOLE MAKERS, 


SIROCCO ENGINEERING WORKS, BELFAST. ‘“ 











-- CAHALL.. 


WATER-TUBE BOILERS. 


Hundreds of Thousands of HP. in Successful Use. 


Partial List of apne Orders down to 5000 HP. 


Carnegie Steel OCo., Pittsburg, P McCormick Harv Machine Oo., 


Harvesting 
82 Orders, 1804 to 1901 . -. 76,750 HP. — Tl. 4 Orders, 1891 to 


New York Gas, Electric ht, Heat 1900 . 8,658 HP, 
and Power Co., New York. 4 Jas. F. Shaw, New York. 4 “Orders, 
Orders, 1897 to 802 1899 to 1900 . 8,250 
American Steel and Wire Oo., Pitts- American Steel Hoop Oo., Pitteburg, 
urg,Pa. 82 Orders, 1802 to 1900 83,125 ,, Pa. 5 Orders, 1895 to 1900 7,800 ,, 
National "Bteel Co. # America. J. G. White & Oo., New York and 
Orders, 1893 to 22,680 ,, a 6 Orders, 1899 to 
—— Sheet Steel hat , Pitteburg, 7,060 ,, 
Pa. 23 Orders, 1895 401900 .. 18,950 ,, ae. FT Co., Syracuse, N. ¥. 
Federal Steel Co. 7 Orders, 1895 to 6 Orders, 1894 to 1899 .. - 6,780 ,, 
1898 . 14,500 Michi Alkali OCo., W;: 


neg y 
Republic Iron’ and ‘Steel Oo. of ch. 7 Orders 1894 to 1897 “, 6,550 ,, 
America. 19 Orders, ig taney 11,974 ,, |O.&G. 


Cooper Co. Mt. Vernon, 0. 
Great Northern Paper Oo.,.N orcross, 9 Orders, 1898 tc 1900 .. -- 6486 ,, 
Ma. 8 Orders, 1 - 11,911 Pittsburg Plate-Glass Oo., Pittsburg, 


” , 
American Tin Plate Oo. 9 Orders, Pa. 6 Orders, 1896to1898 .. 6,664 ,, 
1898 to 1898 oo 2% Virginia Iron, Coal and Coke Oo., 
Jones & Laughlins, Lid., Pitteburg, Bristol, Tenn. 9 Orders, 1899 .. 6,000 ,, 
Pa, 4 Orders, 1896 to 1808. 10,500 ,, 


SEND FOR PARTICULARS AND ESTIMATES. - 


RITER-CONLEY Mfg. Co. 


STEEL CONSTRUCTION. 


Buildings, Girders, Blast Furnaces, Chimneys, Refineries, 
Gas Works Complete. 


CONTRACTORS FOR DUBLIN, GLASGOW AND BRISTOL POWER HOUSES. 











MEAGUIRE! & ee 


STANDARD ELECTRIC RAILWAY SUPPLIES, 








5, WARWICK COURT, HIGH HOLBORN, LONDON. 
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CONSOLIDATED «=| 
ENCINEERING 


COMPANY, LIMITED, 
Seaereeace Sr.0O0UTGH. Telephone No. | 


7, Slough. 























OF STAMPED STEEL 
THROUGHOUT. 


ABSOLUTELY 
UNBREAKABLE. 








SHOP TOOL STANDS. 

















TRaAys. Total PRICE. 
or i SIZE. Height. £ s, d. 
2 20” x 45" 30” 1 § O 
bo Oe ot NS! 36” 1 
or 7 36” 4 42-6 
4569 





LONDON OFFICH: BROAD STREET HOUVUSHA, F.C. 
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LAY, ppt & CO, 


EEIRELTTED 


bint Bast AND SANITARY ENGINEERS, 


VICTORIA WORKS, 


Telephone : Telegrams : 
156, Dewsspury EXCHANGE. ‘* HENRIQUES, DewsBuRY.” 












SLUICE VALVES, PENSTOCKS, 


HYDRANTS, FLAP VALVES, 
STAND POSTS, FLUSHERS, 
AIR VALVES, COVERS, 


SANITARY 
FITTINGS 
OF 


ALL DESORIPTIONS, 


WATER FITTINGS 
OF 
ALL DESCRIPTIONS. 
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FOR FULL PARTICULARS OF 


ZSCHOCKE’S PATENT 
WATER COOLING TOWERS 


Apply to the SOLE BRITISH AGENTS :— 


DOHERTY & DONAT, 
pein vines 82 & 83, DEANSGATE ARCADE, 


CORPORATION | 3 MANCH ESTER. : 4749 


Telegrams: ‘MONITOR, MANCHESTER.” Nat. Tel. : 08841, 


FRANK ‘PEARN & CO., LTD., 


TELEGRAMS: “PUMPS, MANCHESTER.” TELEPHONE No. I02I. 
The “ Manchester” Pumping Engine. Single-acting Ram Pumps. 








COOLING TOWER 


















































Single Ram. Double Ram. Single Ram. Double Rar. 


PUMPING MACHINERY. 


VERTICAL FEED PUMPS. 
PATENT OUTSIDE PACKED RAM PUMPS. 











tin Ram <a Compound Siakislcleing Pump. 
WEST GORTON, MANCHHSTHR. -< 
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Boi a 





Y NIAGARA FALLS ARCH BRIDGE 
IN COURSE OF ERECTION 




















mMmMoOo-AwW PAra> 











AMERICAN BRIDGE CO. 


MANUFACTURERS & CONTRACTORS FOR 


STEEL BRIDGES, STEEL BUILDINGS. 


AND METALLIC STRUCTURES OF EVERY DESCRIPTION. 


OUTPUT GOO,000 TONS PER ANNUM. 
TELEGRAMS ‘BRIDCERAIL LONDON’ AGENT ~ A.A.CECIL DAVIES 
_ TELEPHONE ‘6069 BANK’ 110 CANNON STREET. E.C. 
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PATERSON, COOPER & C@., 
PAISLEY. Ltd., 











Crab of 30 Ton Crane. 30 T.n Electrically Driven Three Motor Crane. 3042 


. aa 











— HSTABLISHED 1834. — 
ENGINEERS, BOILERMAKERS, 


D ay, Su ffl ff | er. Ss & G Ou, SHIP_& YAOHT BUILDERS. . 


Russian Government, The Royal Spanish Goverament, The Eereuss ~NT OpPtham Ironworks, SOUTHAMPTON. 











Government, Crown Agents te the Colonies, &c., &e. 





These Works, which cover 10 acres, are situated on the River Itchen, close to Northam Station, on the London and South-Western Main Line. 
There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, with extensive Wharf accommodation, and the firm manufacture their own Castings 
and Forgings. The workshops are fitted with the best and newest type of machines and tools and powerful overhead travelling cranes. 


ORIGINAL INVENTORS AND PATENTEES OF STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE HAULINC-UP SLIP MACHINERY. 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 4542 





VICTORIA IRONWORKS, 


HIGH-CLASS MACHINE TOOLS, PALZFAX._ 


INCLUDING 
LATHES. PLANING MACHINES. 
SLOTTING, SHAPING) MILLING and 
PROFILING MACHINES. 
HORIZONTAL and VERTICAL BORING 


and TURNING MACHINES. 
PLATE BENDING and 
STRAIGHTENING ROLLERS, 
and all kinds of 
ENGINEERS’ BOILERMAKERS’ 
and SHIPBUILDERS’ TOOLS 
UP TO 60 TONS WEIGHT. 
MACHINE CUT GEARING and 
High-Class Workmanship. 



















SEND YOUR ENQUIRIES, Improved Slab Milling Machine, to Mill Pieces 2 ft. by 2 ft. by 6 ft. (or longer). 4% 
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SPECIALITIES— SOLE AGENT— a 
CHILLHD CAST IRON. ae 


COMPLETE INSTALLATIONS OF 


MINING MACHINERY. 


HYDRAULIC PRESSES 














ROLLS, 
CRUSHING 
MACHINERY 


Of every description. 


Brupp Ball Millis 


FOR ORES, CEMENT, BASIC SLAG, &c. 


EXCELSIOR MILLS for Food Products, Chemical and Sugar Factories, &. 


COMPLETE INSTALLATIONS FOR 4354 


CEMENT, PORCELAIN, EMERY, LINOLEUM, é£&c. 


OATALOGUES - IN ALL LANG LANGUAGES. tee 











LOCKWOOD & CARLISLE, Ld. 


EAGLE FOUNDRY, SHEFFIELD. 


Telegraphic Address: ‘“‘ PISTON, SHEFFIELD.” National Telephone: 1376. 


gph - satcegfigamaaan Metallic Piston Packing — & Springs. 


CARLISLE’S PATENTS. 








Sl mt ' SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. Mi 
a Fs ri all 
Improved Double-action Piston Valve Ring. ALL PAC KIN GS GUARAN TE ED. <i och ce: a £8 


PRENTICE BROS.CO., Worcester, Mass. 0.s.4 


MAKERS OF 


HIGH-CLASS ‘MACHINE TOOLS 


SCREW CUTTING ENGINE LATHES, 
RADIAL, sneldabicost' AND SUSPENSION DRILLS. 


Lathes, 


Drilling 


Machines, 
&c. 
BUILT IN 
VARIOUS SIZES for HEAVY 
or LIGHT WORK. 


PRICES and PARTICULARS 


ON APPLICATION TO— 
21 in, BACK GEARED LEVER FEED DRILL. 6 in. CENTRE ENGINE LATHE. 


CHAS. CHURCHILL & CC., Ld. 


to 15, Leonard Street, LONDON, E.C.; 2 to 10, Albert Street, BIRMINGHAM, 


MANOHESTER-—2, Charlotte Street, Mosley Street. GLASGOW—52, Bothwell Street. 
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Rankin & Ludington, Ltd., 








10 & li, STONECUTTER STREET, 20 & 22, RUE RICHER, 
FARRINGDON STREET, PARIS. 
LONDON, E.C. 


Factories at Waterbury, Conn., U.S.A. 


MANUFACTURERS AND DEALERS IN 


-— - MODERN 
| AMERICAN 
_ MACHINERY, 


INCLUDING 








Power Presses of all kinds, Rod Mills, 
= Continuous Wire-Drawing Machinery; 
~ Rivet, Bolt and Nut, Hinge and Cartridge 
Machinery ; Rolling Mill Machinery, Tube 
Mill Machinery (including both Chain 
and Hydraulic Benches), Tube Point- 
ing Machinery and Power Pumps. 





“PATENTED” TANDEM CONTINUOUS ROD-DRAWING MACHINE. 
Built with 5, 7 or 9 dies. 
For drawing j-in. or 3?-in. rod down to No. 12 gauge in one operation. CHILLED IRON AND DIAMOND DIES FOR WIRE 


WE ALSO MAKE A SPEOIALITY OF STEEL, 


DRAWING. 


___BEFORE LAYING = —. MACHINERY CORRESPOND WITH US. 


G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Wantractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 





4199 






















PATENT 
WA TER-TUBE 







Newest Design. 


LARGE POWER ON VERY LICHT 





LT 


== fame 





A. G. MUM F ORD will have great ee in quoting for Marine Engines of ALL TYPES, SCREW, STERN or SIDE Paddles; his Engines are of 
the latest and most improved d «isn, combining lightness with great strength and power, as supplied to the "Admiralty and other Government Departments, 
and to some of the leading Engu.wers and Ship Builders in the World. 

Improved Compound, Surface-Condensing Launch Machinery, with WATER-TUBE BOILERS. Steam more rapidly, and are more easily CLEANED 
and REPAIRED than any other type. Very light and durable, designed for running at high speeds. 2180 





ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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THOS. FIRTH & SONS, Ld. 


LONDON : 36, Victoria St., Westminster. 


NORFOLK WORKS, SHEFFIELD, ENG. 


tei “FIRTH, SHEFFIELD.” 


CRUCIBLE CAST STEEL. MILLING CUTTER eases A SPECIALTY. 


Sole Makers 


‘DIARUBITE? 
SBLP-HARDENING 
STEEL. 


ALSO OF 


‘PANTHRITE? 


SPECIALLY HARD 
STEEL 


FOR 


FINISHING CUTS. 

















PHOTO of a CUTTER of FIRTH’S STEEL, — cutting 22,112 teeth. 
.557 pitch, 2'in. wide. Cutting speed, | in. per minute. 











Sole iidieeans | 


‘SPEEDICUT 


STEEL 


HEAVY CUTS AT 
HIGH SPEEDS. 





FILES, SAWS, 
EDGE TOOLS. 





-FORGINGS 


SIZE OR WEIGHT. 


3611 





THOMAS PIGGOTT & CO., LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers of WELDED & RIVETTED PIPES ot every Description 


MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 
and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 





Steam Mains 
as 
supplied to 
H.M. Ships 
and Foreign 
Governments. 





List SENT oN 
APPLICATION, 





Flange and 
Socket Joints 
to suit 
all 
requirements. 





TELEGRAMS: 
“ATLAS 
BIRMINCHAM,” 


“INTERSELTION, 
LONDON,” 





FOR 


PIPES NESTED 





ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C. ~- 





GAS 
PLANTS. 


Water and Oil 
Tanks 
of all sizes 
made up from 
Stock Plates. 


Sugar, Farina 
and Salt Pans. 





Constructional 
/ronwork 
of all kinds, 


ABO 
and ‘A 1 Codes 
used, 
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“Lime Giant” PNEUMATIC TOOLS 


MANUEAOTURED IN EFBNGLAND. 


GLASGOW EXHIBITION. Machinery Hall—Stand 441. Grounds—Stand 1050. 


“Little Giant” egemmne 
No. O Motor. Develops 3} Horse-Power. 


Suitable for Heavy Drilling. SPINDLE FITTED WITH 


No. 5 MORSE SOCKET. 














WILL DRILL UP TO 8 in. DIA. IN STEEL. 


SENT ON FREE TRIAL, 


AND 


Also suitable for Guaranteed against repair when sold. 


Driving Boring Bars, 
Boring Cylinders, 





NOTE.—We hold a Stock of 


ae ; AIR COMPRESSORS for immediate 
Driving Machinery, &c, &c. delivery. Various sizes. 








MAIN OFFICES: 4069 


agns SERRE The International Pneumatic Tool Co., Ltd. a Se. 


9, Brioage STREET, WESTMINSTER, 
TRLEGRAMS : 28, WESTMINSTER. N id 
Wire, ENGLAND. =, ue ipox THOS. W. FORD, Manager, tussom{ *} 7 LONDON, S.W 
SCOTCH AGENTS: JAMES MeILWRAITH & CO., 92, West Regent Street, GLASGOW. NEWCASTLE AGENTS: WM. REID & CO., 44, Dean Street, NEWCASTLE-ON-TYNE. 
SOUTH AFRICA, CHINA & JAPAN AGENTS: McKERROW & CO.,-38, Victoria Street, LONDON, S.W. INDIAN AGENTS: HEATLY & GRESHAM, 6, Waterloo Street, CALCUTTA. 


London District Agent: E. C. AMOS, M.I. Mech. E., 20, Bucklersbury, E.C. 


HEAVY MACHINE 
TOOLS 



























DRILLS, 
LATHES, 
PLANERS, 
BORING MILLS, 
MILLING MACHINES, 
SHAPERS, SLOTTERS, 
HORIZONTAL BORING MACHINES, 
RAILROAD MACHINERY, &c. 























AGENTS 





Deutsche Niles-Werkzeugmaschinen-Fabrik, 
Ober-Schoneweide, bei BERLIN. 




















TT ar eeeeamcae 
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TANNETT WALKER & Co, 


ENGINEERS, emer sy acute 
LEEDS, BNGLAND. 











HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling 
Portable and Fixed: Cranes. 


HYDRAULIC MOTORS. 
PUMPING ENGINES. 
ACCUMULATORS. 














BELT-DRIVEN PUMP. 


Hydraulic ot Steam Hammers ai vier Forge Machinery. 


TILTING FURNACES, BLOWING ENCINES, AND STEEL PLANT MACHINERY CENERALLY. 





Tomes 





aE: SCE MID 


SYSTEM OF 


UTILISING HIGHLY SUPERHEATED STEAM. 


Professor Ewine, F.R.S., of Cambridge University, in his Report dated 6th January, 1900, 
upon a Trial made by him of a Two-Cylinder Compound Engine of 185 Horse-Power supplied with 
steam at a pressure of 140 lb. per square inch, and working at a Pumping Station near Amsterdam, 
certifies to the following results, namely :— 














(1). (2). 
WITH HIGHLY SUPERHEATED STEAM. WITH SATURATED STEAM. 
Steam Consumption per Indicated Steam Consumption per Indicated 
Horse-Power Hour seh .e | | OA? Hh Horse-Power Hour ve ms 17.2 Ib. 
Coal Consumption per Indicated Coal Consumption per Indicated 
Horse-Power Hour vii ae 1.31 Ib. Horse-Power Hour cia sua 2.1 Ib. 


Please observe that Professor Ewing’s figures show a Saving of nearly 40 per cent., both’ in 
STEAM and COAL. 





Over 100,000 Horse-Power now at work and on order on the Continent. 
Now on order, for delivery in Great Britain, Plants on the Schmidt System for upwards of 16,000 HP. 





FOR FULL PARTICULARS APPLY TO-— 


EASTON & COMPANY, LIMITED, — 


BROAD SANCTUARY CHAMBERS, weerinemens S.W. 
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CROMPTON & CoO., LU’ arc WORKS, CHELMSFORD. 











Large Side-Planing Machine driven by Crompton Motor. 4384 
__ELECTRICAL TRANSMISSION OF POWER FOR ENGINEERING WORKSHOPS A_ _ SPECIALITY. _ 


ght & 0 Nay, 


JOHNSTONE, near GLASGOW, 


MANUFACTURERS OF 


—— FOR — 











SHIP YARDS, 
| bel | IRON WORKS, 
ae ‘ = “lie! §=BRIDGE WORKS, 
—a| TANK WORKS, 


BOILER WORKS, 
&c. 














4729 


2 in. DOUBLE-ENDED PUNCHING AND SIDE-NOTCHING MACHINE. 
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POSITIVE SCAVEN GER TYPE, | 


From a Photo of a 260 |.HP. <a 























Good for all Sizes 
from 10 HP., but 
better than any =a ec eo eee 

other Engine for [is [js | Pe fp Ca | 
60 to 1000 HP, ) Hh 7 a 





MUU 


























a ' the “PREMIER” GAS ENGINE COMPANY, 


SANDIACRE, N OTTINGHAM. 














The “Premier” Gas Engine. 





Suitable for Town 
Gas, Blast Furnace 
Gas, Producer Gas, 
Estimates, -includ- 
ing Producer Plant 
if desired, with 


coal consumption 
fF from 3 to 4 Ib, of 
iB = coal per HP, hour. 





Ltd., 





CAMERON’S 








DOUBLE ENDED 
LEVER 


PUNCHING 
MACHINE. 















PATENTED 


ORIGINALLY BY MB, 
im 18964, 


John Cameron, 
Oldfield Road 








nai aii IRONWORKS, 
po SALFORD, 








” MANCHESTER. 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 
Good Separation of 


ft Transport. 
— Sediment. 

















Simple to Erect. Headers Mild Steel 











throughout. 
5 pal 2 Suitable for 
all kinds of Fuel :— 
improved Bagasse, Refuse, Wood, 
: Circulation. and 


Anthracite Coal; 
for using Waste Heat 
from 
Iron Furnaces, &c. 





Steadier Water Level 














and 
Drier Steam. 
SEND FOR 
Best Facilities for ILLUSTRATED 





Cleaning and From Photo of part of a Battery of Bollers Shipped to Natal. 


inspection, CATALOGUE. 


R. Hornsby & Sons, Limited, Grantham, England. 


London Office: 75a, Queen Victoria Street. 


LUDW. LOEWE & CO., Lis. 


30 & 32, Farringdon Road, LONDON, E.C. 
GLASGOW OFFICE: 190, West George Street. 























Managing Director: H. F. L. ORCUTT. 


AGENTS for the UNITED KINGDOM, COLONIES, and DEPENDENCIES OF :— MANCHESTER OFFICE: Piccadilly Corner Chambers. 


LUDW. LOEWE & CO., A.G., 
HUTTEN STR., 17-20, BERLIN; GL ASGOW 


AND 


THE BULLARD MACHINE TOOL CO., INTERNATIONAL EXHIBITION. 





BRIDGEPORT, CONN., U.S.A. 


A FULL LINE OF OUR GAUGES 


AND SMALL TOOLS, AND BULLARD 

| a tie BORING AND TURNING MILLS 

ee CAN BE INSPECTED IN THE 
“BULLARD” BUILDING. 


VISITORS WELCOMED. 





STANDARD INTERNAL AND EXTERNAL CYLINDRICAL GAUGES. 


A full line of these and other Gauges can be inspected at our London Show Room. 
We can supply all our Gauges made to metrical dimensions. 


‘or France : ; Destombes, lois & Cie., Ro wes 
{: Lang i, Selns 


4685 


Agents on the Continent o 
Ludw. Loewe & Co., A.G. 


rk, Norway, Sweden and Finland : —, Sole representative. 
Banda: 06. St. Fetersbe urg—G. Shaw, Waseii g-Ontrow, Grosser Prospect a Riga—Hugo Herm. Meyer. Warsaw—Olszewicz & Kern. Moscow—John M. Sumner & Co. 
Ttaly : Sthesi © Evadtel Milan, Bole representatives, 
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Telephone : 5704, BANK. Telegraph : ‘‘ DILUTENESS, LONDON.” 
= Ez =i 


Water Softening & Purifying 
United Patents, Ltd 


CONTRACTORS TO H.M. GOVERNMENT, 
30 & 31, ST. SWITHIN’S LANE, 


LONDON, E.C. 


USED BY 


HOME & FOREIGN GOVERNMENTS, 


RAILWAY COMPANIES 
(AT HOME AND ABROAD). 


Electric Generating Works, 
Engineering Works, Hydraulic Stations, 
Gunpowder Mills, 

Collieries, Telegraph Works, Gold Mines, 
Paper Works, Chemical Works, 

Cement Works, Flour Mills, 

Hotels, Hospitals, Schools and Colleges, 

Various Institutions, | | 
Laundries, Private Mansions, ll 
&c., &c. 3688 Ni 


een 

































Write for full Particulars to— 


FRANK H. TYACKE, CE, = . , 
Managing Director. = i AW! WE JY 














FOR WATER WORKS AND MINES. 


“HYDRAULIC “‘DIP’’ PUMPING ENGINE” 


-HATHORN DAVEY & GO 





wane nye 


LEEDS 
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Telegrams ; “ BRATTICE." 
Nat. Tel. Ne. 146, 










D, LLEWELLIN EVANS, 
120, BUTE STREET, 


as OGCARDIF.§. 


HERE'S THE 
RICHT CRINDER 


for every Shop having use 
for a Universal and a Cutter 
Grinder, but not enough use 
to warrant the 
purchase of the 
two machines. 
Here are both in 
 one—a Universal 
and Outter 
Grinder cleverly 
combined. mg 
n- 





Circulars 
. vestigate. 

Also get posted about the Taylor Automatic 
Tool der. The following firms are using both 
these Grinders: Vickers, Sons & Maxim, Ltd.; Midvale 
Steel Co., Pencoyd Iron Works, Wm. Oramp & Sons, 
Morgan Engineering Works, Watertown Arsenal, 
Bethlehem Steel Co. 





THOS. A. RENSHAW, 


IMPORTER AND. DEALER IN ENGINEERING 
MAOHINERY AND TOOLS, 4333 


8, Bath Street, City Road, LONDON, E.C. 


PATENT GRANK PIN BOLTS, 


AUTOMATIO IN ACTION, 
For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 








DHRTWSDPDALE & CO., 
Bon Aocorp Excixs Worxs, GLASGOW. 4435 
Tzizonarnic Appress; * BONACOORD, GLASGOW.” 





PATENT SPRING BEAM 


Power HAMMER. 


THE MOST PERFECT ON THE MARKET. 


THE BLOW CAN BE REGULATED WHILST 
RUNNING. 





SOLE MAKERS— 


CARTER & WRIGHT, 
HEXAGON IRONWORKS, HALIFAX.‘ 








JOHN HOLROYD & CO., Ltd., MILNROVW, near ROCHDALE. 


(Proprietors of SHEPHERD, HILL & CO., Ltd., of Leeds.) 


4 


” 4, % 
Ae MACHINE “2, 


< TOOL MAKERS ~~. 
AND MACHINISTS. 





» . & >> 
A oy cy nS \S 
Y S & N Q NS 
Sx & Se Ren + 
FE FFL e GS Fags 8 
> y S SS 
. $y A 


SCREW MILLING 
aa— NMAGCHINES 


(H. Lizcert’s Patent.) 


cmeeeee: een Three different sizes are in opera- 





tion at our Stand, No. 4309, 
MACHINERY HALL, GLASGOW 
INTERNATIONAL EXHIBITION, 


to which you are cordially invited. 
8719 








— <« 











RorTrTmBnRDam, 
SHIPBUILDER, BOILERMAKER & ENGINEER. 








a 





R., ; 





s 
SS | 4] 





peters 





TRIPLE HIGH-PRESSURE ENGINES for stationary and marine { 
Non-condensing, exhausting in chimney. 

GUARANTEED TO USE ONLY 21/4 Kg. OF COAL PER I:HP. 

pecified tensile strength and elongation. 

Best workmanship, combined with moderate prices. 

Highest efficiency. Small space, easy handling, light weight. 

Most suitable for tugboats. 


Rivet holes in boiler drilled in position. Hydraulic riveting. 
Furnace mouths turned in lathe to fit boiler front. Alledges plan 
Tube Holes finished in true line after riveting of boiler. 
Working pressures up to 300 Ib. 

All plates, tubes and bolts of highest quality. 

No priming, no black smoke. 

Most careful construction and workmanship. 2731 
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PAPER{ TREATED WITH 


DIATRINE 


— 


STEEL Sear 
LAMBERTON & C0. —jp—p ppp ames am as 


COGGIN 
MILLS. BLOOM & PLATE 


8917 


bs 



































Coatbridge, ol ™ SHEARS, REVERSING MI 
SCOTLAND. imi ull inet ENGINES, HYDRAULIC PLANT 
Makers of the mea. 
LARGEST AND MOST MODERN 
INSTALLATIONS 


OF MACHINERY FOR THE 
MANUFACTURE OF STEEL, 


REVERSING BAR AND RAII. MILI. BENGINsSE. 4611 


STEAM ENGINES 


FOR ELECTRIC LIGHTING AND TRiCTION. 
Of Highest Class. Sizes up to 1000 HP. 














COMPOUND DOUBLE - ACTING 
ENCLOSED ENGINES, 


ENGINES FOR SHIP m9 ese on With Forced Lubrication. 
As — ci sage gi gga Lines. Co rl iss Engi nes 
Quick Delivery of Standard Sizes. 


Paid 3* 


" Radond Type Engine. iniiaal Condensing Corliss » ales Shahan with Seah 


ALEX. SHANKS & SON, Limited, Arbroath; 


And BUSH LANE HOUSE, LONDON, E.C. 























Wnor.-IRon PULLEYS. 


Price Lists on Application. 


DOUGLAS, LAWSON & C0., 
ENGINEERS, 4285 
BIRSTALL, nr. LEEDS. 


D. &u. Lg 


Steam Laundry Engineers 





r teulusewW 
Sujyysem Auwioy jueze” 


Patent 4-Roller 
lroning Machine. 


LONDON: 35, Queen Vietoria Street. 
GLASGOW : Kilbowie Ironworks. . 4704 


ir DACKINE 
PAA INU 


T VJ | f HEY 
1 VON DERFEYDE 


6 BROWN 1, MANCHESTEK 
LIFTS. 
CRANES. 
PRESSES. . 
Iron Doors 


ELEOTRIO 
LIGHTING. 


COLONIAL MAOHINERY 
Catalogues and Estimates 
Free. 


Hl Rwaygoodeco 


GT. DOVER STREET, 
London, 8.E. 4325 
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rr MUIR & C9 


LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tels, Addr, “BRITANNA, MANCHESTER.” 


MANUFACTURERS OF 





MAOHINE TOOLS of the most 





ved designs, 
MIL G MACHINES as liens: 


Sizes of these 


Machines v. 
HO NTAL from ts qualiess up to the 


VERTICAL most massive 
HURBS Patent 1 
MILLINGMA 

ons to work 





vertically the other 
ALFRED MUIR’S Patent MILL- 


moze material ta tren He tan nny ote 


MILLING OUTTHRS, Ordinary 
outa GRINDING MA- 


NBS. 
GRINDING MAOHIN SOBs, self-acting, 
parallel or taper work 


oom” 
HOLLOW MANDRGI. i LATHES 
ey ~ Oapetan' Rone with 


sPACIAL remy BIN. raniaenals 
LATHES wi 


oat 
HANS SON ola net MA- 


CHINES, fer Flanging me of Boiler 


ALFRED MUIR’S Patent OVAL 
HOLH and OI[ROULAR HOLE 


O 
BORING MAOHIN3®S, fer Marin. 


ers, &o. 

J ORDAN'S Patent MULTIPLE 
DRILLING MAOHINE fe 
Boller Shells and Boller Fiue 

SPROIAL, MAOHINER 


We ies in erg or in PROGRESS sain 


sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 


OHINES, with two | . 


for 4 





RYDER'S 
roeeine MACHINES, 






WILLIAM RYDER 


BOL TOW, 


Original inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron 
Coke-breaking 
Fluted Rollers, Spindles and Flyers; 


Ring Spindles for Cotton Machinery. 8903 








= 
= 
= 
Z B 
ee = 
3S S 
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= a 
gE : 
he i 
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= 
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SCRIVEN & CO., LEEDS. 


ESTABLISHED 1851. 
Tel. Address: “SCRIVEN, LEEDS.” Telephone No. 1819. 
oo 


Machine Tools and 
Hydraulic Machinery 

For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS, 

PATENT COMBINED MACHINE for Shearing 


“LET | either Bight or Left Hand 
without changing a knife, Also for 
BENDING BEAMS AND SHEARING one side 
off the Bulb for riveting knees to, and 
Horizontal Punch. 
PATENT ANCLE-BAR PLANING MACHINE. 


Patent Edge and Butt-Piate"Edge PLANING MAOHINE 


SCRIVEN'S VERTICAL PLATE BENDING MACHINE, 
with Bend Plates to end without flat. 4721 


“TUBES & FITTINGS. 


































Lloyd & Lloyd, Ltd., 


ALBION TUBE WORKS, BIRMINGHAM. 





SPECIALLY SUITABLE FOR USE IN MINES. 


Iron Boiler Tubes, Steel Boiler Tubes, ae IRON OR STEEL TUBES 


Well Tubes. & : Up to 4 ft. diameter. 
MARK 


THE BIRMINGHAM GAS ENGINE. 


Sizes from | to 180 HP. in 
Stock or Progress. 

















PATENTEES AND SOLE 
MANUFACTURERS 


WILLIAM GRIGE 
and SONS, Ltd. 


FAZELEY STREET, 
BIRMINGHAM. 











Sn 
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_STEAM. “HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT. BEVELLING MACHINES - 


FORGE CRANES, Hand & Steam 
Sugar Oane Mills. Water Wheels, &c. 


DAWIS & PRIMROSE, 
LEITH, EDINBURGH. 


















HY 
eid 
i 


Illustrated Catalogues containing Simple Roles tor ‘Trans on of Power by Bel 4 





—__—_—___— 








THE BRYMBO STEEL CO., L> 


wRixHAmM, 
Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFACTURERS OF 


INGOTS OF ALL SIZES SPECIAL STEEL FOR CASE. 
AND SHAPES HARDENING & POLISHING 


LABS. | FOR FORGINGS.! PERFECTLY SOUND. 


STEEL OF “SWEDISH” QUALITY “DEAD” SOFT. 


OR ANY SPECIFIED PERCENTAGE OF CARBON CUARANTEED. 
This Steel. is of the finest quality. 








BOIL BY STEAM 


HEATING OR BOILING BY STEAM 
Theobjectionable noise when toiling bysteam 
is entirely done away with, and the liquor 
Heated or Boiled Quickly, Economically 
and Silently. 


LIST OF PRICES. 







— | 








STEAM 1 TRAPS 


PICKING, HOPKINS & 18 & CO. 8 "3 PATENT TRAPS 
water of condensed Pans. 












“ STANDARD ” 
STEAM PUMPS, 
DUPLEX PUMPS 

AIR PUMPS, 
TAR PUMPS 
HYDRAULIC 
PUMPS, 


WINDMILLS“ 


For Water Supply, Pumping, Grinding, &e. 


PICKING, HOPKINS & 00, 


ARNOLD WORKS, BOW, LONDON, E. 


MAKERS OF 
BREWERY PLANT. 


SUGAR PLANT. ~ 








AGENTS WwanreD 
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CROW, HARVEY & C0. STEEL AND IRON WORKS PLANT. 


REVERSING MILL ENGINES. 
coe, Grove Ironworks, 


SLAB AND BLOOM SHEARS. 
GLASGOW. 


HEAVY PLATE SHBARS. 
TENSILH AND BEND TESTING MACHINERY. 
HYDRAULIC MACHINERY. 
PUMPS AND ACCUMULATORS. 


CIRDERMAKERS’ PLANT. 
FIXED AND PORTABLE RIVETING MACHINES. 


HYDRAULIC PRESSES AND CRANES. 


CROW’S PATENT FLUE FLANGING MACHINES 
AND PORTABLE RIVETING MACHINES 
FOR ADAMSON’S JOINTS. 


BUILT CRANK SHAFTS. = 


Windows for” Workshops, 


FACTORIES, MILLS, WAREHOUSES, SGHOOLS, &. 


WHEN GLAZED WITH 


“REFRAX” GLASS 


(PATENTED) 


Will more than double the daylight in the interior. 
Can be glazed in ordinary manner and in ordinary 


Interior 350 ft. long, lighted by ordinary Plate Glass. frames. Send for Samples. 




















RADIAL DRILLING MACHINES. 
PLATE-EDGH PLANING MACHINES. 
PLATE-STRAIGHTENING ROLLS. 


STEAM HAMMERS. saad 














[ a a 














THE UNION PLATE GLASS C0., Ltd., BEVELLED, BRILLIANT CUT AND BENT PLATE GLASS 


ROUGH ROLLED AND ROUGH CAST PLATE GLASS; ALSO 
POCKET NOOK, ST. HELENS. OF ROUGH AND POLISHED PRISMATIC GLASS &0., &°. Same Interior Lighted by “ Befrax” Glass. 
EC TI nerd 1837. Telegrams : “UNION, ST. HELENS,” Nat. Telephone : 48, Registered Trade Mark: " REFR Trade Mark: ““REPRAXO.” —>s_—s 410 


BRYAN DONKIN & CLENCH, Ltd., 


STEAM ENGINES Heap Orns 


Southwark Park Road, 
OF IMPROVED DESIGN. Bermondsey, London, S.E. 
Bingle or Double Oylinder, High- 


Works: 
pressure Vertical or Horizontal. 


SOLE MANUFACTURERS— MAKERS OF GROUND, SMOOTHED, POLISHED, SILVERED 

















London and Chesterfield. 


MANCHESTER OFFICE: 
Mr. Henry Thomas, 10, Mawson’s Chmbrs., 
DEANSGATE. 





Single or seer no High Speed for 
namos. 
Single or Compound for Mill Driving, 
Rope or Gear Driving. 
Double-Cylinder Duplex, Geared for 
inding or Pumping. 
Double-Cylinder Long-Stroke for 
Aas. irect Winding. 


Prices and 4 partioulare on application to 
Office as above. 





MAKERS ALSO OF 


GAS EXHAUSTERS 


— AXD — 


GAS VALVES: 


OF ALL’ KINDS AND SIZES. 





Jet or Surface Condensers can be applied 
to the above Engines. 
All parts arranged for Self. Lubrication 
while running. 








DURR BOILERS 


For Land and Marine Purposes. 


Multitubular Steam Boilers, 


Of excellent construction, with water and steam circulation distinctly 
separate. With or without Superheater. 


Adopted by the Mercantile Marine and by the German and other Navies. 
Feed-Water Heater, 


Of Patented Construction, greatest efficiency, In all Sizes. 
PARIS EXHIBITION, 1900, 


, One Gold and Two Silver Medals. 
) Diisseldorf-Ratinger Rohrenkesselfabrik rom, Diirr «Go, 


Ratingen, near Diisseldorf. 
=—— LARGEST BOILER WORKS IN GERMANY, —— Type for Trading Vessels. ‘7 





— Supyeaty opmerpsAQE — 





— Hydraulic Riveting — 








HYDRAULIC PRESSES for TROUGH FLOORING. 





SOAs, — on 
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——_ CARTER SAFEFEITy —— 


FUEL ECONOMISER 


(PIMBLEY PATENTS). 


SAVES from 20 to 1007 per annum on OUTLAY. 











| SUITABLE FOR | 
BAD WATER, COLD FEED, SMALL SPACE, SINGLE BOILERS. 









SPECIAL ADVANTAGES TO EXPORTERS. ONLY HALF THE WEIGHT-OF OTHER MAKES. 


JAMES CARTER & SONS 


STALY BRIDGE. : Kr 


Telegraphic Address: “CARTER, STALYBRIDGE.” Telephone No. 106, 





—e-¥ 


THe Devta Metat Go., Lo. 


(ALEXANDER DICK’S PATENTS). 



















DELTA ALLOYS, 

MANGANESE BRONZE, 

BRASS, YELLOW METAL, 
and other ALLOYS. 


110, cannon sreeer, LONDON, E.C. Ae 
And Dartmouth Street, BIRMINGHAM. 8811 } 


Over 1,000 KLEIN'S Patent 


CONDENSING 















COOLING PLANTS 


SUCCESSFUL OPERATION. ALL OVER THE WORLD. 





The KLEIN ENGINEERING CO., Ltd. 


ibe sek fala clinics ‘eau beihadeic?. 94, MARKET STREET, MANOHESTER. a 
. FOR ENGINES OF 3,000 HP. Telephone : 4070, Manchester. S Telegrams : ** MODERNIZE, MANCHESTER.” 
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STEVEN’S, 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE. FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS OAST AND FINISHED COMPLETE. 
Tests and further particulars on application. . 


STEVEN & STRUTH ERS, 


GLASGow . 


-- London Address: 50, FENCHURCH STREET, E.C. 
Upwards of 100 Supplied to Governments alone. 


Three Highest Obtainable Awards from the R. A. Society, PRIESTM f 7 | 
Contractors to the Home, Colonial and Fifteen Foreign Governments. ' 


WORKS: Holderness Foundry, Hull. GOLD & SILVER MEDALS awarded PARIS EXHIBITION. LONDON OFFICE: 73a, Queen Victoria St., E.C. 


St. FE". SMITE, Lrpw.. uns 9 tee; “ty, num” 

oomcmypeeagacl pos Special & General ir ponies TOOLS . fee A 

~<a For Oonstructional Ironworkers, Bridge and Shipbuilders, General Engineers, Machinists, &e. = mace” Su ey, 
Paragon Ironworks, EL ATIF Ax, Eng. 1 oh Fr 

















Ready for 
Daieny, one of 
the largest and 
most varied stocks fies 
me of Machine Tools (iG 
in Enzland. Send $a 
for Illustrations 

and prices. 


Inspection 
Invited. 


Designer and 
Constructor of 


All kinds of SPECIAL TOOLS. . 


Every Machine Guaranteed ACCURATE 
and WELL FINISHED. 


sO Angle | Tron Bending Mac Mac chine. 





14-in, Lathe, S, S. & Se. 





ont ft. Wall Radial Drilling Machine, 














ALEXANDER PENNEY & CO. 


107, FENCHURCH STREET, LONDON EC. 
—— ENGINEERS AND CONTRACTORS FOR —— 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS. 
LIGHT RAILWAYS A SPHOCLIALITY. 133 


HULSE&GO., Lp. MANCHESTER 


TayernaMs: ““ESLUH, MANOHESTER.” 


MACHINE TOOLS 


(Driven by Selt or by Electric Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 























REFERENCE 
No. 6370. 








Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 


For Water-tube and other = of Boilers. 


a aa hy ye i a” 
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"pe ee es) §=—«NB.—The BEST FEATURES of both are now embodied in the Cranes manufactured by 


ESS On SOP NECLUESSOP & APPLEBY Bros. (=) Lo. 


i. Bp RE E nae ) i] -t HIGHEST BRITISH AWARDS FOR CRANES AT PARIS, 1878, 1889 & 1900. 


T URNER 
STEAM ENGINES 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR 
ARE THE 


ENGINES OF TEE 
** The Ouz-orr arranged to take place at the Hicuzst Srzup of the valve motion.”—The Mngineer, 24th June, 1898. 


SHARP OUT-OFF THUS HNSURBSD. o21 
Full particulars of Ee R. % & F. ‘TURNER, Ltd. (182), IPSWICH & (Y) 82, Mark < Lane, LO LONDON, E.O.  E.0. 


™ DUPLEX” 04 oO mene. tue GRIFFIN ENGINEERING CO. eats, enavano. 


MOTOR SPECIALISTS. (Telegrams: “Motor, Bath.” 
Gas and Oil Engines, “Duplex” Type. | PATENT MARINE OL ENGINE, , | 












































Medium: Speed for Belt Delete, +] amme sae eee, | 
ALSO e, r 
High Speed Direet Coupled Ho tel, Owe any ‘Unequalled ay an A ay 
for Electric Power Transmission, The entire Operations of Staring Stopping aad 
Electric Lighting. Reversing controlled by a SINGLE 
’ ss on mm hac Resulte guaranteed. ,. 
Centrifugal Pumping, &c., &e. 
ADVANTACES. 


Simplicity. Hconomy. 
Restricted Ground Space, 
Steadiness in Running. 
Impulse Every Revolution. 
Highest Possible Mechanical Efficiency. 


REFERENCES DIRECT TO INSTALLATIONS. INSPECTION INVITED: 
Sizes, 25 HP. to 250 HP, CATALOGUE OF VARIOUS TYPES OF GAS AND OIL ENGINES ON APPLICATION. 


PRATT & WHITNEY CO., 


HARTFORD, CONN. U.S.A. 
Small Tool Dept. 


MAKERS OF HIGH-CLASS MACHINE TOOLS. 




























Taps and Dies of Whitworth, French, and International 
Standard are carried in stock by our Agents— 


BUCK & HICKMAN, 2 and 4, Whitechapel Road, London, BNGLAND. 
FENWICK FRERES & CO., 21, Rue Martel, Paris, FRANOB. 

V. LOWENER,..Copenhagen, DEHNMARE. 

AKTIEBOLAGET V. LOWENER, Stockholm, SWEDEN. 4780 
DE FRIES & CO., Berlin and Dusseldorf, GERMANY ; and Vienna, AUSTRIA. 


“BOREAS” CGC OMPOUND 


AlR COMPRESSORS. 


Vertical, Automatic,: Intercooling, .Self-oiling. 


THE MOST ECONOMICAL AND EFFICIENT. 


SEE STAND, Quick Delivery of STEAM, BELT and MOTOR-DRIVEN MACHINES. | GLASGOW 
No. 682, AIR HOISTS, CRANES, PUMPS, EXHIBITION. 


AND COMPLETE INSTALLATIONS OF COMPRESSED AIR FOR ALL PURPOSES. 


LACY= HULBERT. & CO., ,Pneumatic , Babiacers, 


25, VICTORIA ST., LONDON, §S.W. AND 45, RUE HENRI. MAUS, BRUSSELS. 
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C. &A. ‘MUSKER, Lid. 


Eiwv =z RPOOtL. 





elegraphic Address: “MUSKERS, LIVER: 

HYDRAULIC ELECTRIC 
CRANES, CRANES, 

DOCK MACHINERY, DYNAMOS, MOTORS, 

PRESSES, LIFTS, 

COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, : CAPSTANS, PUMPS, — 

STEAM MOTOR WAGONS. | CONCRETE FLAG MAKING MACHINERY. 







‘A OOIL OF STEEL OF IMMENSE POWER. 


) THE GREATER THE VIBRATION - FIRMER THE GRIP. a 


a i be a” 


i ta 

oa be placed in position or rem nn 
without any iimioulty, or special 
applianee. 

















a The Helicoid cack Pats (Part) Co, Lid. "i : j 


a ; 








SHIPYARD 
ane. 


phe NCHING AND 8 
NGL coun nde 
ston NDIN 

















-HYDRAULIO 
BENDING and 
FORGING, 
MANHOLE 
- PUNCHING MACHINES. 








Eglinton Engine Works, GLASGOW. 


AN N ABSOLUTELY AUTOMATIC LOCKNUT. 





ACTON HILL WORKS, ACTON, ual 2 
_ SL 


; 














Penge. <scmp amass meen 


LS AORN CRN 
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ALSO MFRS. OF 


BAYLISS, JONES & BAYLISS na RAILWAY & TRAMWAY FASTENINGS, 


WOLVERHAMPTON WROUGHT-IRON AND STEEL GALVD. TELEGRAPH 
LONDON SHOW ROOMS :- , T | es es A a S . POLES, &c. 
ISD&IG4I CANNON ot Et : 


CATALOGUES 
FREE 






















———— tie & COMP. X,t-. 


MILLWALL, LONDON, E. Contractors to the Admiralty. 























wn 

o ° 
a BS 3 TuasontHames. OTHER vesseLs on =O. OE 
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Bun 5S | “Cliffe.” —— e & = 
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i 2 & a iy 4 _ | “ Mystery.” ‘* Maltese Cross.” Aa g — 
o.U6 re ee en ‘* Red Cross.” wn ca 
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fe Aan mnnm Zz 5 “ Maze Hill.” ‘* Marquess of Anglesea.” | en Me >< 

fab Besos : ** Clotho.” o o 
a.7s 4 Be | “ Orient.” ; z fe 2 
Ay S8mo0o ** Cardinal Wolsey.” Po — = 
rz <n fim | “John Mowlem.” a basi i < Aan |= 
Pa EX si ea pu “ Sandwich.” Chowkidar, i 
(2) Ss a = fy na an wich. ‘“ Onward.” Pe ~ ed = 
FA x S i “Howland.” ‘* Marguerite.” a * a z 
- a fa “ Olive.” ** Fusee.” 5 8 be 
“ | fa & ** Petro.” © Queen Elizabeth.” = x = 
wv 


2 


STEAMERS for SEA or RIVER SERVICE built of Iron, Steel or Wood ; Speeds up to 25 miles an hour ; Draught of Water down to 6 in, 


CRAN 7 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 


Thomas Broadbent & Sons, Limited, 


HU DDERSFHIBLD. 





























LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, B.C. Mr. JOHN BULEY, Representative. 
MANOHEIS TEiz. 





Wey 
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XY gee 
mn) SAO \ | Weis 





SSE eo 


FHT HEED, Bek hal bed 
*.4,%.4,%, 9,9, a” 


BARODA ARRG| 











~ Designs & Estimates Of Bridges & Roofs ‘prepared for all parts of the Wo World. £092 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER TANKS, COLUMNS, STANCHIONS, AND D CASTINGS,” 
FOR GAS, WATER AND SEWERAGE WO COLLIERIES, ENGINES, P 


ZOnNDON OFFICE: 19, HASTCHEAP, "ce. 
THLEGRAMS: “JACESON, COLAY CROSS? === 4243 
WORKS: CLAY CROSS, near CHESTERFIELD. 


KAYE’S Latest Patent SEAMLESS OIL CAN 


FITTED WITH 


NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPHR OR BRASS, FOR HLHOTRIOCAL PURPOSHS. 


Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS :— 4564 


JOSH. KAYE & SONS, LTD., and'68, HIGH HOLBORN, LONDOR, Wc 


“Woon WOODITE” WORKS, , MITCHAM COMMON, SURREY. 


SRAM USER ond sg coma om ang Nt articles can now be obtained wii “WOODITE” has — the severest 
eins sheet etanoat ot wagon 


pte r or Wo materi my tee yy or Electrical nae nee wey eat 40,00 volte efor 
Ceapemntion others. fee o>" Hat J ahcgitienaimaicimmeiemtiaaeasceciad ante ae ae pu Gaakets, Manboles, Wa Ae Bhesting, and al other Goode sihich hitherto been man ~An 5 bt A 


LUKE & SPENCER, Ld. “WHEELS FFIS 
BROADHEATH, near MANCHESTER, 














































ike 


REFRIGERATING MACHINERY. 
Haslam’s Refrigerators »m« Ammonia & Compressed Air Systems, 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ZOxXI PLANTS UP TO 200 TONS DGDAPACOCITTY. 


THE HASLAM FOUNDRY & ENGINEERING C0., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST., E.C 


FRASER & CHALMERS, E 


RIaDLAaR syrsTam Makers Sem of 





































Of PUMPS and COMPRESSORS insuring highest efficiency. The use of mechanically 
controlled valves allows of high piston speed under heavy pressure, resulting in reduction of Improved 
size of engine forgiven duty oe greater economy of steam. At Paris the Riedler System 
effected a great economy of fuel in the Compressed Air Plant. Atthe Montana Mining Co., M ACHINERY 
Marysville, Montana, and at the Helena and Frisco Mining Co., Gem, Idaho, the Riedler 
Pump effected a saving of 60% of fuel over jumps previously used. Send for Pamphlet. FOR 
~ - MINING, MILLING 
* SMELTING, 
CONOENTRATION 
AND 
WARREN PATENT pes LEACHING. 
| Ea AXLE LaF = i 0 
= WORKS— 
gta ta scat 


OF FICE— 


i ae = 43, TAREADNEEDLE ST. 
=== ~—‘JONDON, B. 





—— —= a AIRDRIE IRON CO., 
== = = = Agents for Scotland and 
ai North of England. 





nc 








aL B¥.4k aoa 19 Phan deed FT. ME std 





LER REE RE Ra ee 
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H. COLTMAN & SONS, 


MIDLAND IRONWORKS, LOUGHBOROUGH, 


ENGINEERS ano ohana aia 


Registered Telegraphic Address: 
“‘COLTMANS, LOUGHBOROUGH.” 
National Telephone: 1727. 4642 

















JOHN MARSHALL a SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MARUBACEURERS OF 








FOR MARINE, STATIONARY AND 


BOILERS, &c. 8676 


__ WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 




















‘JAM ES FAI RLE Y & SONS Contractors to His Majesty's and 
other Governments, 
General Se toe” TOOL STEELS 


FAIRLEY’Ss SELF-HARDENING TOOL ST EEL, for Heavy Cuts at High Speeds, 


to be the HARDEST and TOUGHEST Steel made altnenge Cheapest in Small samples appreved buyers. 
NOTE. FAIRLEY & SONS WORKS (Bramall Lane, SHEFFIELD, and Be Forges Walling taille, ane merely ms 


= AU Communications should be addressed to the Head Oficee—OLD MINT, SHADWELL STREET, BIRMINGHAM. i719 


" Locomotive Injectors & Lubricators. 























The LEADING INJECTOR 





~ Cass"1800” Pattern 









i DOUBLE & TRIPLE SIGHT FEEDS, EJECTORS & FIRE EXTINGUISHERS. 
Be INJECTORS & LUBRICATORS specially constructed for High Pressures. 


NATHAN MANUFACTURING CO., 


92 & 94, LIBERTY STREET, 
HICH PRESSURE 
NEW YORK, U.S.A. “‘ MONITOR.” 


TELEPHONE : No. 1460. H. W. WARD & CO., Machine Tool Makers, 
a cade ge med a 2 Lionel Street, BIRMINGHAM. 


FLAT 


Turret Lathe, 


9in. by 2} in. by 30, 


With Automatic Chuck and 
8elf-feeding Device. 


This Machine is of massive 
build, and possesses several 
constructional features which 
will commend it to progressive 
managers as an advanced 
labour-saving tool. 





Send for 
Catalogues. 


Nathan ’’ Patent Triple Sight Feed, 








4456 


=" 














WRITE FOR FULL DETAILS. 


H. W. WARD & CO., 


Lionel Street, 
BIRMINGHAM. 
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FPOOLA z's FPA THAN TFT 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


89, Fleet St., LONDON, E.C. Manchester St., LIVERPOOL. Temple St., BIRMINGHAM. 


22, Queen Street, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), NOTTINGHAM, 
SHEFFIELD, BELFAST, DUBLIN, &c. 








NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 


POOLEY ’S WRIGHING | “ CHINES. ey 


THORNYCROFT’S PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 














ADJUSTABLE. fn RELIABLE. ‘ 

*¢ # @ 
INCREASES AND 
BFFrIciztnoy HCONOMY. 





ALREADY ADOPTED IN OVER BEQO@ OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
sae Ower 450,000 LI.oUe. 
on ParticutaRs APPLY TO— 


_Messrs. John I. Thornyeroft & Co., Ltd.. CHISWIOK, London. 


HOWELL & 60,, LIMITED, scr." SHEFFIELD. 














Manufacturers of all kinds oy 
WROUGHT IRON, LAP-WELDED 
2 and BUTT-WELDED TUBES of every 
deseription, FITTINGS, &c. Also 


Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &c. 
FILES, SAWS, &c. 





SPECIALITIES : 

WELDED TUBES up to FOUR FEET|STEEL TUBES with Patent COPPER SLEEVE. 
Diameter. COPPER-CASED STEEL TUBES. 

CYLINDERS for Compressed Gases. HOWELL’S SELF-HARDENING STEEL for 


WELDLESS STEEL TUBES. COILS._| TURNING TOOLS,“ 





HIGH DUTY 
PUMPING 5 aime ¢ 
ENGINES Wied Lt MILWAUKEE, U.S.A. 


PEYNOLDS CORLISS ENGINES 


© ENGINES FOR STREET RAILWAYS 
AND ELECTRIC: LIGHTING? 


FLOUR MILL J) @ --?'--—» , © BLOWING & HOISTING” © 
Sacnincey WSR tee “2-7 ENGINES - 


. MACHINERY eis 
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HEMING WAYS. mootessroucs 


STEEL AND IRON BRIDGES, ROOFS, 


WORKS—HAVERTON HILL, AND ALL KINDS OF CONSTRUCTIONAL WORK. LONDON OFFICE— — 4722 
near MIDDLESBRO’. 9, BROAD STREET HOUSE, E.C. 


JOSEPH SANKEY & SONS. 


CYLINDER ENDS, FLANGED, DISHED & DOMED. 


‘Seen, (Coon 


IRON & STEEL STAMPINGS of EVERY DESCRIPTION 


FOR THE ENGINEERING TRADE. 
ALBERT STREHT WORKS, BILSTON. “™ 


THOMAS "ROBINSON & SON, 
ROCHDALE. 


WOOD-WORKING MACHINERY, 
ENGINES ano BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix and Gold Medal. 
Grand Prix, Highest Award, ANTWERP Exhibition. 


























































— PARIS EXHIBITION, 1900,— 


GRAND PRIX. 0602 
AWARDS { GOLD MEDAL. 








___ Patent Horizontal Roller-feed Colonial Saw Bench. 











WEARDALE STEEL COAL 8. COKE COLD 


fe) 

Ss, SPENNYMO 

_TUDHOE IRONWORK 

HEAD OFFICE and WORKS: ADMIRALTY, 


WAR OFFICE, 
LLOYDS’, 
By SIEMENS’ BUREAU VERITAS, 
ACID PROCESS and other saga 
ONLY. 


FOR BOILERS, SHIPS, BRIDGES, &c. LARGEST PLATES in the Trade. 
STEE Sheets, Bars, Angles, Tees, Hoops, IRO Bars, Angles, Tees, Tyre pg PIGIRON. COAL. COKE. 


; stiesiies: tale aeniais HOUSE, STEAM, (FOUNDRY AND 
Strips, Tyre Bars, &c. Branos:{ «tunics Gnows:” (WEARDALE.) ANUFACTURING &GAS. BLAST FURNACE.) 


cant tm Tues sc. O¥>OOO Tons © x toxson” Stock. 
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Schenectady Locomotive Works, 


SOHENHOTADY, NHW YORE, U.S.A. 
ESTABLISHED 1848. BUILDERS OF ANNUAL CAPACITY 450. 


HIGH GRADE LOCOMOTIVES 


FOR ALL CLASSES OF SERVICE, 
Both on Single Expansion and Compound System. 


WORK BUILT 10 GAUGES AND TEM TEMPLATES, AND LIKE Pan 
OF SAME CLASS INTERCHANGEABLE, 


84 








Representative and Agent gga ead ag Nov Bread Bt, 
EDWARD MAHONY, "isi'no.& tion Avenue, South Hampetong, re 


Telegraphic Address: “‘RODADURA, LONDON.” Telephone No. 722, PADDINGTON. 











Express Passenger Locomotive for Egyptian State Railways a 


BROOKS LOCOMOTIVE WORKS, 


DUNEIRE, N.Y., U-S.A. 


Builders of LOCOMOTIVE ENGINES of all Gauges, 


ae aeneee 0 ay ee eet anaes to ee 


LIKE PARTS OF DIFFERENT "ENGINES OF SAME CLASS __ = 
PERFECTLY INTERCHANGEABLE. 


2-Oylinder and 4-Cylinder Compounds.” | 
AMMUAXE OAPAOIT®ZT, 42cGo. 
8. W. CARLTON & CO., London Representatives, 6, Billiter Street, E.C. [Baa 


PITTSBURGH, PA., U.S.A, | 


DEK eWME _ BP BVILDABRS 
ome OF 


HIGH-GRADE SINGLE AND DOUBLE-EXPANSION LOCOMOTIVES. 


WE HAVE PATTERNS FOR LOCOMOTIVES WEIGHING FROM 10,000 to 250,000 POUNDS. 
INQUIRIES BASED UPON PURCHASER'S SPECIFICATIONS SOLICITED, 4433 


LONDON OFFICE: 26, VICTORIA STREET, WESTMINSTER, S.W. 


THE PULLMAN COMPANY, 


Gusnaniitees Abenein: BUILDHRS OF ALL KINDS OF RAILWAY AND HLHOTRIO OARS. 
ee eee Works: PULLMAN, ILL. U.S.A. * 


London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


NEILSON, REID & CO. 


Hyde Park Locomotive Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. Pt London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W. 






















2 
— 

















BUILDERS OF ALL EINDS OF 


LOCOMOTIVE ENCINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 
Annual Capacity 800 Main 
Line British Locomotives. 


Output Over 5500 
Locomotives. 


Contractors’ 14-in. TANK ENGINES 
generally in 8tock or in progress. 











wr mee 


TELEGRAMS: 
“NEILSON, SPRINGBURN.” 


3787 


THE LARGEST LOCOMOTIVE ‘WORKS: IN N EUROPE. 
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WARDLE & CC 


BO'Yy NW Ei nwessen WwWoRE=EsS, EAADS, © «aus» 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stook or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “A BOC” and “ The Rngineering Telegraph Codes ” used. 


Established 1831. | Annual Capacityi200. | BALDWIN LOCOMOTIVE WORKS, Puitapetpnia, U.S.A. 


BURNHAM, WILLIAMS & CO., PROPRINTORS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Ada to every variety of service, ond Tee cooly SE ee ee eae Like porte of ditierent Engines 
— vos ” of same class perfectly interchangeable. 


Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, 8TEAM 8TREET CARS, de. 

















AE AXLE: worx THOROUGHLY GU. >. 
e Oable Address: ‘‘ Banpwin, Puruapsipnis,” “ Sanpsrs, Lonpon.” 4608 
= recouped. —Cambria meet CO. General Agents: Messrs. SANDERS & CO., 110, Cannon Street, London. 








BUILDER OF 


High-Grade Single-Expansion and Compound Locomotives 


ADAPTED TO EVERY VARIETY OF SERVICE. 


TWO GRANDS PRIX, PARIS, 1900. «x 


= 1887. ee — = : 3 A. aa O fine S i G, R E 2 L| N =7T Ei E L ; 


























‘ _ Expres cpomcengr Superbestor Tor Prussian State RR. __Oldest Locomotive Works on the Continn’ Latest designs from modern shops. 


R & W. HAWTHORN, LESLIE & CO., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES. 


ALWAYS IN STOCK AND IN PROGRESS 


For Oollieries, Ironworks, Railway Depéts, Branch Lines, Oontractors, de. 
TauueRaPHic Appruss :—‘‘ LOCOMOTIVE, NEWGASTLE-ON-TYNE.” ESTABLISHED 1817. 


WHWOASTL#H-ON-TYNBE. a 
NMorTroR-STaARTING 


























Double-Pole Switch Interlocked with Slow- 
Starting Gear, Automatic, No-Load and 
Over-Load Release, Absolute Protection, 
Mechanically and Electrically Perfect. 
Patent applied for. 












SIZES. 
AMPERES. AMPERES. Any Voltage to 400. Over 2000 HP. on Order. 
1 to 5§& 50 to 70 
arm | Bei 8. H. HEYWOOD, 
123 ,, 30 100 ,, 130 ® 


30 , 50 130 ,, 160 LT CEE EN SS ELEC. 
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A. & P. W. M°CONIE, 


CESSNOCK ENGINE WORKS, HYDRAULIC TOOLS. 
Govan, Glasgow. y HYDRAULIC FLANGING PRESSES. 
| HYDRAULIC PUMPING ENGINES. 
















ACCUMULATORS. 


CRANES. 


SHIPYARD 
TOOLS. sx 


RANSOMES, SIMS & JEFFERIES, LD., 
ALL CLASSES OF ENGINES AND BOILERS 


FOR ELECTRIO LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRHOT OR BY BHLT, 


Throttle Valve or Patent Automatic “Shaft” Governor, 


—_ AND DYNAMOS COMBINED AND TESTED 
w=: IPSWICH; *™a="™ LONDON. 


Telegrams: “RANSOMES, watenasiats te and “ANGLIA, LONDON.” 


JOHN SPENCER & & SONS, Limite. 


(WORKS :—At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNE). 
NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810, 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 
























































ON ADMIRALTY LIST. 


REL ANUOUETACTUR ERS or STEEt: 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPHOIAL MILD STEEL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLHS & SHABTING HYDRAULIO PRHSSEHD.- 


SBE ECE GES .—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEEBIES, of Wrought and Cost Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands, Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS. 


WASTENEDYS SMITH’S PATENT STOCELESS ANCHORS. 
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BRAZIL, HOLBOROW & STRAKER, LTD., 


VULCAN IRONWORES, BRISTOL. 


Makers of HIGH-CLASS CORLISS and other HYDRAULIG MACHINE TOOLS. 
STEAM ENGINES : Si gee: 


PUMPING MACHINERY. y/ ‘ a a wi 
9 — LONDON OFFICE: 440, CANNON STREET, -£.C. 



















ATE ECE DD ELE Er ee Ee". 
COVENTRY. Limited, 


SOLE AGENT for GREAT BRITAIN for the AMERICAN TOOL WORKS CO., CINCINNATI, U.S.A. 


London Showrooms: 7, Leonard St., Finsbury, E.C. Manchester Showrooms: 2, Bridge St. Newcastle —— 222, Westgate Rd. Glasgow Showrooms: 129, Trongate. 




























LARGE STOCKS OF | FOR 
STANDARD TOOLS. DELIVERY. 





LATHES, Sliding, Surfacing, and Screw-cutting, on Straight Beds, 
from 6 in. to 12 in, centres, 

LATHES, Sliding, Surfacing, and Screw-cutting, on Gap Beds, 8 in. 
and 9 in. centres, 


CHALLENGE LATHES, with special Screw-cutting Mechanism, 
enabling all pitches of thread to be cut without loose change 
wheels, 7 in., 8 in, and 9 in. centres. 


PLANERS, 24 in. by 24 in. by 6 ft., with one tool box; 32 in. by 32 in. 
by 8 ft.; 36 in. by 36 in. by 10 ft., with two tool boxes. 


CRANK SHAPERS, 17 in. and 21 in. tials. 
TRIPLE-GEAR SHAPER, 26 in. 


UPRIGHT DRILLS. 






~ Glasgou 
Exhibition 


























MILLING MACHINES, PLAIN AND UNIVERSAL. SranDp 
BRASS-WORKING MACHINERY. AUTO BOLT CUTTER. 
GAS FURNACES. TWIST DRILLS. 516 
MACHINERY 





ja E 





HALL. o 


Bright Drawn Steel Bars 


FOR USE IN TURRET LATHES, &c. 





36 in. by 3G in. by 10%. PLANER, with Two Tool-hoxes:” ~ 
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MENZIES & CO., LTD., 
Engineers and 


Shipbuilders, 
LEITH and INVERKEITHING. 
(On Admiralty and War Office Lists.) 


Bufiders of Serew and Paddle —~¥-¥y ton 





**Enaince of exerted wits Gonert tion —¥ 2 4 ane 
mente it aR SEW 
Dry Docks—Leith. Patent Slipway—Inverkeithing 


Telegrams: “ Mawztzs, Larrn,” “SurrvaaD, InVERKEITHINO 
Telephones; Larrn, No. 586; Irvenxurrume, No. 802 


MENZIES & CO., Ltd., Leith and Inverkeithing. 








FAIRBANKS 























Send for List 8a, Post Free. 


Ashton Valve Co, 


(Hobdell, Way & Co., Ld.), 
1 & 2, Rangoon 8t., 


LONDON, E.C. 








TRIER’S PATENT 
=rculr-eRIP” COLLAR 


om 











WATER FITTINGS 


AND 


STEAM VALVES. 


FEED 
WATER 
RECORDERS, 


FOR RECORDING THE FLOW OF WATER 
INTO BOILERS. 

















MAKERS: 


Palatine Engineering Co., Ld. 
10, BLACKSTOCK STREET, 
LIVERPOOL. 


So_e MAKERS OF 


Lord Kelvin’s Patent 
Hot and Cold Water Taps 
and Steam Valves; 


4709 








HYDRAULIC PUMPING ENGINES. 





4,5 & 6 WHEEL 





ASSN TRUCKS . 


ONE MAN and a FAIRBANKS’ TRUCK 

will do the work of three 
men in moving heavy 
, articles about the Works. 











Save Time. 
Save Muscle. 
Save Money. 







WRITE FOR TRUCK CATALOGUE, No, 108, 


4163 





THE THE FAIRBANKS ‘S COMPANY, 16, Gt. Eastern St., London, E.C. 

















‘SIR WILLIAM ARROL & Co., Ltd., 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 
CONTRACTORS, ENGINEERS, BRIDGE BUILDERS AND DESIGNERS OF STRUCTURAL IRONWORK. 


—— ALSO MAKERS OF —— 
ACCUMULATORS. 





AW TN 

TAL 
AN ie PAY 
WES, EN 
IV YAAR A. 


Oni SAN Bi 








745 
JOINERS’ SHOP designed and erected for the Fairfield Shipbuilding and Engineering Co. ‘Roof covered with Glass, 47 


ARROL’S PATHNT HYDRAULIO RIVETING MACHINES, ORANES, STAMPING PRESSHB: Se: 
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¢ AST | * SLOW SPEED 


, HIGH EFFICIENCY. 
J. H. HOLMES & Go. 


=== DYNAMOS| 


Continuous is Rail Joint opay. —=— 







17, sono SQUARE, LONDON, W. 




















26, VICTORIA STREET, “LONDON, S.W. 


THE PATENT SHAFT & AXLETREE 00, Li 


Wednesbury .- 














LONDON OFFICH = 


Members’ Mansions, 36, Victoria St., Westminster, §.W. 





MANUFACTURERS OF 


RAILWAY WHEELS & AXLES, 
BRIDGES & ROOFS. 


Also of all Sections of lron and Steel, 
Tyres and Axles, Switches and Crossings, 
Turntables, Tanks, Gaswork Plant, 
Castings, 

AND EVERY DESORIPTION OF 


BUENOS AYRES & ROSARIO RAILWAY SKEW BRIDGE, 138 ft. span. Railway Material. 


RICHARD MORELAND & SON, Ltd., 


3, OLD STREET, LONDON, EC. 
Telegraphic Address: ‘‘ EXPANSION, LONDON.” Telephone No. : 








8648 








784, Honporn, 















































il i ee 


J UCKES’ FURNACE, As  RIrrep UNDER BREWERY COPPERS. 


Smoke Consuming. _Self-cleansing Grate. 4712 





Burns small Coal. 





PATENT 


Circular Cold Sawing Machine, 





nt agitate rath ai Ho. 
CK SAWS. 

ed or Swivel Vices in differen 

truetions, largest size to cut 7° 3" 





Apply to R. BECKER & CO., 
50a, Rivington St, Great Eastern Bt, B.0. 














Speed of Travelling Grate easily regulated while working. 
Basily got at for Repairs: 


Uniform Temperature of Furnace. 


Wilson Hartnell 


Governors. 


FOR CENTRAL STATION 
LIGHTING. 


To Govern within 1 per cent. 
from the Mean. 














Volt Works, 
Kirkstall Read, ..., 
mm uo. LEEDS, 
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mult? tess ex | THE. POND MACHINE TOOL CO. 


SEND FOR VALVE SHEET. 1664 


ALEX, TURNBULL&CO, La. Bishopbrigés. 


‘elegqraph : “VALVE, brsHope 


3347Saved.—Leather Belting, 


eqagtiot, enter depart. 
Corn Cement Milla, (26, Bxcellence “of materials, ‘careful 


ura 
mditions of work, teed. 
“SINGLE LEATHER 3 in 5 1 in, 





1} in. ; 2in., 44d.: 2% in., 54; 8 

Uh i et i nis Shs ete. te ; 
THER BELTING : 2 
. 


BLE . 
éin., ls. Od. ; @im., 2. 4. ; 191m, Gs. 8d, All per foot run. 


See rick iestinty wll teniy thts Gis Oe 


m for.” 
“ 


ost extraordinary 
whl a A ae yy 
* Must t the ‘ best’ is both amer and cheapest.” 
* @hall send you all our orders.” 
Carriage Paid to any address (or nearest station) in the United 
om, or pot tab any heme port, ¥OR OAS WITH 
ORDER ONLY. 








MACHINE T 


= 234 25,VictoriaSt.,London,S.W. 











IOWANS, SHELDON & CO, L™ 


CA ROIITS LE. 






TOOLS. 


TELEPHONE: 4£6, WESTMINSTER.  TaLecrams: NILIACUS, LONDON. © 





BRANCH OFFICE & SHOWROOMS— 






WORKS— 
Plainfield, NwJ., U.S.A. 


HEAVY MACHINE TOOLS 


ARE OUR SPECIALITY, 4780 















AND WE SOLICIT YOUR INQUIRIES FOR SAME. 



































JOHN BELLAMY, L” 


Engineers & Boiler Makers, 
MILLWALL, LONDON. 


HAH! 








High Cass BOILERS of all type, 


Tanks, Cisterns, Cylinders, &e. © 



























No. 209. 






Bl 150 Tons 
» CRANE. 











Heavy 


_ LIFTING HAULING 


PLANT 
SPEGIALITY 


Size or Power. 











Telegraphic Address : 
‘ST, NICHOLAS, 
CARLISLE.” 
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E AMERICAN 


ALL WROUGHT STEEL 


» TH 
PULLEY 


Is LIGHT, STRONG and DURABLE. 
It is Adapted to all kinds of Manufacturing. 
It is furnished with 









METAL BUSHINGS TO FIT ANY SHAFT. 


THE AMERICAN PULLEY COMPAN & 
29th and Bristol Streets, PHILADELPHIA, Pa., U.S.A. 





Patented in the United States and Foreign Countries. 
Now Sold in ENGLAND by— 
THE NILES TOOL WORKS CO., 25, Victoria St., LONDON. 


4740 




















CHISHOLM & LAW. 


/ mi ( ((( | 
Nceceewee GLAS GOV 


IN 












The Patent ENTIRELY-ENCLOSED __ 


GAUGE-GLASS PROTECTOR. 


Absolately protects the Driver from scalding steam and splintered 
glass, which are trapped or carried away by the vent-pipe. 

Gives longer ‘‘life” to gauge glasses through stability of temperature, 
clear indication of water level, and prevents any mistaking of an empty 
for a full g 

It is designed to fit any cocks, and specially HULBURD’S 


NEW DOUBLE GAUGE FRAME 


as shown, which is two independent sets of cocks in the space of one, 
with separate passages to boiler, and actuated by only two handles with 
straight-way plugs that cannot ‘‘ jam.” 
Over 4000 SETS already supplied to the Chief Locomotive and 
Marine Engineers and Large Firms. 
























For full particulars apply to 


THE HULBURD ENCINEERING 6O., 


Contractors to H.M. Government, Brassfounders & Ooppersmiths, 4505 


150, _LEADENHALL STREET, LONDON, E.C. 


0-ft, Radial Drilling & Tampag: apping Vacine 


24-in, SPINDLE. 














No Overhead Oountershaft. 

Instant Ohange from Single Speed to 
Double Gear. 

Speed instantly Reduced for Tapping. 

All Levers easily reached. 

Same Handwheel for both Quick and 
Slow Feeds, 

Oorrect Speeds at a glance. 

Long Feed Belt. 

Motor or Belt Driven. 


DELIVERY FROM STOCK. 


LOUDON BROTHERS, 


CLYDE ENGINEERING WORKS, 
JOHNSTONE, 


AND 


39, West Campbell Street, 
GLASGOW. 


es 


GLASGOW » INTERNATIONAL EXHIBITION, 


STAND 456. 4407 





Com; 


WE A ss OC IN KEL OS. 
S B 1 e Makers 
_CICESTER 


LRANDON ENC 








fen! FRICTION CLUTCH. 


(Provisional protection granted), 


Fror. Photo of wy 

Sheli, 9 in. by 4 in 
inside. 

Simple, Reliable, 
Inexpensive, Easily 

¥ Adjustcd. 


| To carry pias Wheel, or act as Shaft Coupling. 








ESTABLISHED OVER 80 YEARS. 


oa in all sizes up to 
HP. For larger 

pa see next ad 

of our Patent 

” Clutch. 


JAMES C.KAY & CO. 
BARNBROOK WORKS, BURY, LANCS. 4746 


Telegrams :—‘ Kays, Engineers, Bury.” Telephone No. 4 


THE PACKING ° pATENT 


CENTUR rel etc 
HA Jofic Wee 








of ribbors of anti-friction meta’s, combined 
th metallic other lubricants, therefore in 
this form wili fit any size gland. 


USED IN THE BRITISH AND FOREIGN NAVIES. 
Alwayselastic. Lasts for years without re-packing. 
Pack on Ce weeptmamaient te 


SPECIFY-HAUGHTON’S PATENT PACKING 


Valves! Valves! Valves! 


WHY BUY - AMERICAN 


when we sell BEST - HEAVY GUN METAL 
WHEEL VALVES, better quality, at 
the same price, 








4 in., 
1/10 each. 
2 in., 
2/6 each. 

1im,. - 
3/4 each. - 
LARGE 8TOOK. — 

WRITE FOR SAMPLES. 


The Dalton Engineers’ Supply Co. 


12, TALBOT CouRT, 
GRACECHUROH STREET, 


LONDON, E.C. 4028 


























ANALYSED. 


THE LITHOLINE C° 
4 Blackfriars St. 
HESTER. 


JOHN TANGYE 

















PRINCESS ST., 
MANCHESTER. 





NEW DESIGN &in, LATHE, 4882 
Heavy Pattern. All Gearing Machine Cut. 


T. SHOREs SONS, 


ALBION FOUNDRY, 
smmemni ti, STAFFS. 








23rd February, 1900. 


‘8 dal 
lied us with 
an hour's trou’ 


baal 


you su 


enquiry of yesterday’ te, 


our 
eater 
use. We have not 


Albion Foundry, Hanley, Staffs. 


To Messrs. T. Suors & Sows, 
Darar Sirs,—In to 
to say that the Feed Wekee i 


ery satisfaction in 


evi 





& itestarted. It has been in constant daily use. 


oo 
~~ 


PATENT FEED-WATER b HEATER, 


{Sin ee cara ERRNO RE ROR LST 














TEES,. ANGLES, 
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SPUR, et MEDAL AWARD, INVENTIONS EXHIBITION, 1885, 
=a, { GEARS MEASURES BROS., L"?)."“gammiage 17 
et 10 500 Siemens-Martin ENGLISH Steel Joists af vi 
1088 SUNDERLAND Fleees ia me the 5 — ALL BEARING MAKERS’ BRAND. — ag 5 
; | ‘TONS BESSEMER FOREIGN STEEL JOISTS BS : 
g ALWAYS INSTOCK. ee Z 
3 : 





PATENT METALLIC PACKING. 4370 


MURRAY, McVINNIEB & CO., 


MAVISBANK QUAY, GLASGOW. 








CHANNELS, | g 
CHEQUERED PLATES. #24 @ 2 
ds 
CASTINGS OF EVERY DESCRIPTION. i ef: 
4684 
57, Southwark Street, P= FF E 
LONDON, S.E. 








— Tan — 


MASON IMPROVED STEAM PUMPS, 


HIGHEST ECONOMY IN FUEL & EQUIPMENT. 


All Sizes and Capacities. For Heavy Pressure or Boiler Feed Pumps. 


IT CAN'T HANC UP. NO DEAD CENTRE. 
~ OUTSIDE VALVE ADJUSTMENT. 
SEAMLESS COPPER AIR CHAMBERS. 
TOBIN BRONZE PISTON RODS. 
LONG STROKE. 


RELIABLE AND DURABLE. 











Manufactured by 


" THE MASON REGULATOR C0. 


BOSTON, Mass., U.S.A. 


Se — 
~~ COPENHAGEN : | LONDON: | ANTWERP: 
Gothersgade 155. 75, Queen $3, Rue des Peignes. 
2855 


Victoria Street. 
SYDNEY: 74, Clarence te A Sete oo Bourke Street. 









GRINNELL 
SPRINKLER 


Perfeet Protection from Fire. 
Effects a Large Saving in INSURANCE. 


4275 FIRES EXTINGUISHED. 


Avmracs Loss, £50. 


Armoured Fireproof 
Doors. 


t of Iron Doors and 
per. 





Half the W 


Officially endorsed by the Fire O ices Committee 


DOWSON, TAYLOR & CO. 


(MATHER & PLATT, Ltd., Proprietors). 
LONDON and MANCHESTER. 4444 























anny KRUPP, Ess 


EN & ANNEN, 


Manufacturer of Crucible & Siemens-Martin 





STEEL CASTINGS 


FOR ALI PURPOSES. 
To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 


im ® AUGUST RBICHWALD ( 


te Our tig) 9, New Broad St, LONDOR, 8 

















INTERNATIONAL | 
EXHIBITION, 
GLASGOW. 

SEE OUR 

GENERAL EXHIBIT 

No. 519, 


MACHINERY HALL, 











MAIN. AVENUE, i | ‘ 


STABLE FITTINGS 


—WALTE 


a 


its } 
: all Te 


NE 6 C5 


bei 


























ELECTRIC rm PILLARS 


CFAR 


J 


| SANITARY FITTINGS 








SEE OUR 
ORWAMENTFL SPRAY 
FOUNTAIN, 


Facing Principal Entrance, 
ALSO 


ELECTRIC PILLARS 


$ 
throughout the 
: Exhibition Grounds. 











SILPARK 


4513 








ee | 


© 























— ee ct 
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HUGH SMITH & CO., 
Possil Engine Works, GLASGOW. 
MACHINE TOOLS 
For Shipbuilders & Boilermakers, 


Riveting, Flanging, Drilling, measies, 
and Plate Planing Machines, &c. 
(See Advertisement last week, page 24.) 


POLLOGK, MAGNAB, & 
A TH nk 





Engineers 
SHEMLEST ON 
Glasgow. 


SPECIALITIES : 
Bleaching 
& Finishing 
Machinery. 


S BAND SAWING 
MACHINES. 


Punching & Shear- 
ing Machines, 





» Steam Hammers 

= Fuel Economisers, 
PRICES AND gel ON APPLICATION. 4369 
3) Hard 


“REMU Fett 


AXLE DUST SHIELDS. 


Keep the Dust out & the Oil in. 











Benj* R. Vickers & Sons 


LEEDS. 


EADIRE ROLLER: 
BEARINGS 


4686 





Catalogues 


|DELAHAY S' WESTMINSTER | 


LONDON. S.W. 


UNITED ALKALI CO. L” 


Exchange Buildings, Liverpool, 


MANGANESE COPPER 


(Containing up to 30 per cent. of Manganese.) 


MANGANES#. BRONZE 


in Ingots, Billets, Rolls and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. #619 


BLACKBURN, STARLING & CO. ,Ld., 


of Improved 
ROPE & TAPE 


Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM. 
HANLEY rap DUBLIN. 


P CHIMNEY COLUMNS 
Pointed, 





















































J INO. STEVENSON, 
ddlesbrough (& Neweastle-on-Tyne). 
PIG- IRON. COALS. COKE. 
Home and Export. = 
ELECTRIC, LI FTS cae * THE NEW PATENTED 
ULic FORGING TONGS 
STEAM, Cc RAN ES nano Power One set of Five Tongs is sufficient , 
For all Purposes. for each Fire. 
& | PICKERINGS LIMITED, AGENTS WANTSED. 
bases operon oun Tane spy :- F, ©, BOYSEN, 
Send for Catalogue. Please mention. Paper. Hamburg 8, GERMANY. 4788 











flags clas 
gt 


F. WINTER, 8, Red 








THE STRAKER STEAM VEHICLE CoO., L° 


9, BUSH LANE, LONDON, E.C. 

Tel i, Loypox.” Telephone: 5200, Bark, Lonpon. ABC Cops. 
Makers of Patent STEAM VEHICLES for FREIGHT, PASSENGER 
and PUBLIC SERVICE USES. 
































Results of many In dai _ public 
years’ experience. — use, an — 
seen running by 
Adopt a eiomat. 
well-tried system — 
outside the range of ; 
: D 
experiment, oe g 
Approved by i 
Local Authorities. Pb oescuti sony 
No visible steam or 26 Passengers 
smoke. and 2 Attendants 
Reasonable = oe best results and 
guarantees aregiven am (a ee highest economy 
with each vehicle. “THE GTRAKER STEAM OMNIBUS. in working. 





Bridges 


Andrew Handyside & Co. Ld 


104 Queen Victoria St, 
Loxpon 


Britannia Works, 


Dersy. 
Manacine Directors: 
A. BUCHANAN 


4167 








EXPANDED 
THE PERFECT STEEL M e T A | 


BOND FOR 


CONCRETE 


FOUNDATIONS, WALLS, FLOORS, ROOFS, 
DOCKS, CONDUITS, &c. 


STEEL LATHING FOR CEMENT & PLASTER WORK. 
THE NEW EXPANDED METAL CO., Lid., 


OFFICE : WORKS: 4788 








89, Upper Thames St., LONDON, E.C. WEST HARTLEPOOL. 





CHEAPEST FIRM IN THE WORLD. 


DAVIES. 
Polishing Materials 


EMERY CLOTH, GLASS PAPER, 
EMERY, ROTTEN STONE, PUTTY 
POWDER, PUMICE, ETC. 


For QUALITY and PRICE, UNBEATEN. 


109, WHSTON 8T., 
LONDON, S.E. ‘#1 

















TOLCH’S CAPITAINE 
*§ OIL 
Zao ENGINES 


1 to 60 HP. 


OlL 











SIMPLE & SAFE. 





Stationary, Portable, and for Launches, &c. 


TOLCH & C0., ENGINEERS, 


THE BOATYARD, FULHAM, LONDON, 8.W, ®752 
—— Contractors to His Majesty's Government, —— 





Patersoli, Downs 
J ardine 


COATS IRON AND STEEL 
WORKS, 


COATBRIDCE, N.B. 
BRAND: COATS ey 


** Coats, Coatbridge.” 
Telegrams { “Troughs, lena 


TELEPHONE No. 62 (Coatbridge). 
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PRICE LIST ON APPLICATION. 


PLAN-COPYING PAPERS AND LINENS. 


White Lines on Blue Ground; Blue Lines on White Ground; Black Lines on White Ground. 








Mi ARION & ¢ 22, 23, SOHO SQUARE, MANUFACTURERS OF PHOTOGRAPHIC DRY PLATES, PAPERS, 
*y LONDON, W. MOUNTS, CAMERAS AND SUNDRIES. 


4764 








THE EDWARDS patent AIR PUMP. 








No Foot or Bucket Valves. 

No Door required in Barrel. 

High Speeds combined with Efficiency. 
Maintenance Charges Reduced to a Minimum. 





Is specified by the leading Consulting og and has been 
adopted for the following important Electric Lighting and Traction 
Installations :— 

Blackpool, Bradford, Bournemouth, Calcutta, City and South London Railway, 
Oroydon, Derby, cangow. Grimsby, pr reer Halifax, Ilfracombe, Kensington and 
ae wom x Leeds, Liverpool, City of London, L. & N.W.R. (Crewe Works), Luton, 
Maidstone, ta, Manchester, Newcastle-on-Tyne, cel ahd Portsmouth, Rotherham, 
Saint Pancras, Salford, Shoreditch, South London El ic Supply, Southport, Swansea, 
we oe —— Wells, Warrington, Waterloo and City way, Westminster, 


Fitted to over 500 Steamships. 
ADOPTED BY THE BRITISH ADMIRALTY AND THE WAR OFFICE. 








FOR FURTHER PARTICULARS APPLY TO— 8392 


THE EDWARDS AIR PUMP SYNDIGATE, Ltd., 


3.é& 5, CROWN COURT, OLD BROAD STREET, LONDON, HE.C. 








Manufactured under License by the leading Engine Builders for Surface, Evaporative and Jet Condensing Plants. 


¢ 
, 


j---+|-4------+--------@ 
, 


L 
| 
\ 

ny 




















je eetelianeatel 














BRANCHES. 


LIVERPOOL : 54, Castle Street. 
BRADFORD; 1, Tanfield Bags, Hustlergate. 
SHEFFIELD: 1, Fitsslan Square. 
CARDIFP ; Pierhead Chambers, Bute Docks. 
BRISTOL : 28, Clare Street. 
MANCHESTER : 8, Sussex Street. 
NEWOASTLE-ON-TYNE : 68, Westgate Rd. 
PORTSMOUTH ; 49, High Street. 
BIRMINGHAM ; 27, Albert Street. 
GLASGOW: 8, Buchanan Street. 
BELFAST: 88, High Btrest. 
DUBLIN : 15, 8t. Andrew Btrest. 


~ 














WORKS: SILVERTOWN, ESSEX ; and. P 


LY: 


ERSAN (SEINE et OISE), FRANCE. OFFICES: 106, Cannon Street, LONDON, E.C. 










i 


de = 






ERTO 










N. 







MAKERS OF . 
“ALL ARTICLES IN, 


INDIA-RUBBER, — 
GUTTA-PERCHA, 
EBONITE, 


& SILVERTOWN 
VULCANISED FIBRE. 


Telegrams : 
Head Offices—SILVERGRAY, LONDON. 
Works—GRAYSILVER, LONDON. 470! 
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—_——s PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and 
give increased heating surface of most valuable kind. LIVE STEAM . 


LIGHT, SAFE, EASY TO CLEAN, AND AND 


ECONOMICAL. 


; zB LEWIS OLRICK & GO., Encnczs, 


Guia tollie. — Soret 27, LEADENHALL STREET, X. LONDON, EC." weegrm:: ERNE, 


























.P.S. GOLD MEDAL i..PS. 
AccumuLatorS Highest. Award AccumuLatorS 


STORAGE BATTERIES. : 
THE ELECTRICAL POWER STORAGE CoO., Ltd., 


4, Great Winchester Street, E.C. aia 


me WILLANS “vacve’ ENGINE 




















For ELECTRIC TRACTION, LIGHTING wo MILL Drivine, 
STANDARD SIZES, 


UP TO 


3000 HP. 


WILLANS & ROBINSON, L"- cvcmecrs 


RUGBY, ENGLAND. 


PORTABLE EYRE & SPOTTISWOODE, 
RA | LWAYS Sole Wholesale Agents for 


Save &©’/, in THE “PIGTOR” DRAWING INKS. 


labour. Supplied in 12 COLOURS, in full oz. Bottles with Filler, 


PROMPT DELIVERY FROM LONDON ONE SHILLING EACH. 
STOCK, 














Estimates and oo Catalogue Post From ALL STATIONERS, OR FROM . . 
Free o; 


os. Be DEG «00, EYRE & SPOTTISWOODE, 


73, QUEEN VICTORIA ST., LONDON, E.C. — GREAT NEW STREET, LONDON, E.c. 


Telegrams: ‘‘ ZapI@, ‘lemen.” 4668 


HALF-SIZE ILLUSTRATION. 




















DICKSON LOCOMOTIVE WORKS 


SCRANTON, PENNSYLYANIA, U.S.A. 
q Builders of Standard ana Narrow Gauge Locomotives 


FOR ALL CLASSES OF SERVICE. 





Like parts of Engines of same class; perfectly interchangeable. 


4 ComPRESSED-AIR LOCOMOTIVES 


OF STANDARD OR SPECIAL DESIGN. 














New York City Office :—40, WALL STREET. | Inter-Colonial Railway Engine with Cleveland Cylin 
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artnerships.—Gentlemen 

cal engineers) desirous of entering esta- 

blished ineering concerns, are invited to commu- 
nicate with the vedeseigned, who have numerous 


establish te nm to admit such. Referen 
are civen Sl —WHEATLEY KIRK, PRICE, 


Street, Queen Victoria Street, 
bert Square, Manchester. 








hee, "EO: pad. 
he neering Firms of Good 
Eerore open to admit putas or desirous 
trightj aré requested to communicate with 
e undersigned ma gl have numbers of me — 
for guch._WHEATLEY KIRK, PRICE & OO. 
Street, Queen Victoria Street, London, ito. 
hele: Square, Manchester. 
eatley Kirk, Price & Co. 
he 1850), MECHANICAL and 
BLEOTRICA LD NW ALUERS, AUCTIONEERS and 
ARBRBITRATORS. 

AVERAGE VALUATIONS £9°900,000 Axscau, 
46, Watling Street, een Victoria Street, 
London, and 
Albert — Albert 8 t Square, ¥ Manchester, 
Manchester omen mente London Office, InpiIcEs. 





CAN) ented, by an Toe 1h: 


South of England, a YOUNG ENGINEER competent 
to take complete control machinery and act as 
engineer manager. Preference to one able to invest 
£2500 (one-tenth of present capital).—Write, stating 
full experience and salary required, Z. D. 906, Dracons, 
Leadenhall Street, E.C. H7 


Mees Richardsons’ Require 


ting ENG ERSHIP OPENINGS in Mechanical and 
+ weed Ay oy for Cliente (ex- 


pw rave Gugtucens capital. Strictly 
Peefdcatial — Messrs. RiouARDeow’s Eo 
Aeunor, 65, imperial B — 


WANTED, &c. 


ivil, Mechanical and Consult- 

ing engineer, with central offices, is OPEN to 
REPRES good FIRM, in Leicester, Nottingham 
and Derby districts.—Address, G 953, Offices of En- 
GINEBERING. G 953 














(Honsulting Engineer, pushing 
and aneee etic, with central office in Manchester, 
WISHES to RE PRESENT good Mechanical HOUSE 
in Manchester and district.—Address, H 24, Offices 4 
ENGINEERING. H 24 


Wanted, Agencies for En- 


gineering Specialitiesin the Yorkshire district. 
Advertisers have one of the finest showrooms in 
—— .—G. F. SMITH, Lrp., Paragon Ironworks, 
a 94 





erman Agency. —An Old- 


established Hamburg firm of 30 years’ standing, 
highly connected with shipowners and shipbuilders, 
and having spesonah ee of the Hambu 
market, is OPEN to UNDERTAKE further AGENCI 
for sale of machinery, outfit, general requirements of 
steamships and general merchandise. Highest refer- 
ences both in England and Germany can be given. 
The Head of the Firm will be present at the meetings 
of the Institute of Naval Architects at Glasgow.— 
Address, G 718, Offices of ENGINEERING. G 718 


. _ ° 
First-class Vienna Firm 
(Austria) having travellers visiting regularly 

Austria-Hungary, with a technical staff and extensive 

warehouse accommodation, is OPEN to REPRESENT 

some leading English FIRMS in the machinery and 
electrical trades, especially such whose goods are 

Suitable for ship-canal building, river regulations, 

branch railway building, &. First-class bavk and 

other references given. Advertisers would also 
entertain an agency for their own account.—Full 
paceces and catalogues please address in’ first 
instance to MASCHINE “2735, care of RuDOoLF ber 
Vienna I., Austria. G91b 


(on sulting Engineer, i in Bristol 
Channel Port (with good connection), DES!RES a 
good AGENCY for shipping or engineering specislities. 
—Address, G 851, Offices of ENGInzERING. G 851 


A gents Required for Olivoline 
in districts unrepresented. A lect lubri- 
oil, ao and SOs ond: years in use. 

‘OAN, WATSON & Oil Refiners dnd Waggon 
Manutacturers, Dashwood House, New Broad 

Bbreet, London, E. 4766 


[=p portant Firm Desires In- 

FORMATION on the most modern machines for 
the manufacture of rivets, bolts, nuts, dog-spikes, 
and similar class of material. —Address, in the first 
instance, G 982, Offices of ENGINEERING. G 982 


A Large Firm of Machine 


Makers with modern tools, shops and foundry, 
and completely son with most up-to-date 
sopienee, are PREPA ED to entertain the MANU- 

OTURE of any SPECIALITY in their particular 
line.—Address, in first instance, G 945, Offices of 
ENGINEERING. G 945 


‘Wanted, the Making of 


Patent or Special MACHINERY (in quanti- 

on Makers will finance business if required.—Fall 
rticulars to G. F. SMITH, Lrp., Paragon Ironworks, 
Fiulites. G O41 























I bs Castings, Soft, Tough and 

Olean. Quick veries. yer proms Bg En- 
and Machine work at low Country rates. 

for prices.—-WOODROFFE & OO., Rugeley. 4748 


Virmof E ngineersare Pre 


AE tie MANUFACTURE ota good 
“Eoquities solelted. "Pros iron 

eum tons ies solicited. Prompt deli J 

OO., Stoke-on-Trent. G221 





astings.—Inquiries are 


INVITED for the regular supply of high-class 
fron castings of moderate weight. Scmaaons 


bone made from special mixtures, ensuring exceptional 


soundness and unusual ease of working. 
ALFRED HERBERT, Lrp.. Coventrv. D313 


anted, Whitaker’s 10-ton 


NEW DESIGN NAVVY. State _ and 
where to be seen. — Address, H 26, Offices of L 
GINEERING. H 26 


Boilers. Vertical, Multitubular 


and CROSS TUBES WANTED, from 6 to 20 
Nominal HP. State lowest cash prices. —J. H. 
—- Engineering Works, Station Road, — 


W anted,at Once, Sitciw-Wheall ace 


STEAMER for exploration purposes, to be 
shipped abroad in floatable sections. hh about 
100 ft. to 120 ft. — Apply JOHN WILSON & CO., 
Engineers, 101, Leadenhall Street, London, E.C. H6 


ucket Ladder Dredger 


WANTED, capable of raising Ca. 200 tons per 
hour from a depth of Ca. 24 ft.—Please send descrip- 
tion, stating price for sale or on hire, and full 
rticulars, to BUCKET, care of Nayrovp & Son’s 
Advertising Offices, 14, Queen Victoria Street, “egy 4 

. 914 




















Resear 


PUBLICATIONS. 


(leanings from Patent Laws 

F ALL COUNTRIES. 

“Fal W. LLOYD WISE, F.B.G.8., Assoc. Inst. O.E. 
‘ellow of the Chartered Institute of A od gy ents. 





The first portion (now ready, p 
contains inlor rmation as tothe prose Laws, Practice, 
tion, pepsi os &c., of 22 tries. 
* work gives a great deal of information likely 
to be useful to arent opel of atentes in a 
com: 


small pass.” Times. 
Loxpon: F. WISE-HOWORTH, 46, Lincoln's Inn 
Fields, W.O. 


Id Railwa 





Books. — My 

valuable COLL ON, about 2000 items, is 
now OFFERED for £250. Oatalogue free.—BAKERS, 
Great Bookshop, Birmingham. 4349 








FOR SALE. 


I ike Sale, 20-N.HP. Crossley 
GAS ENGINE, tube ignition ~ sega: 
ner condition. £120. Seen in London.—M., 147, 
ennington Park Road, London, 8.E. H 37 


for Sale, Steel Rails, Points}? 

and CROSSINGS, heavy and light sections. 
All descriptions of machinery ; new and second-hand. 
—Apply, 8. T. OROASDELL, Workington. 4795 











: Fo Sale, One Hydraulic 


FIXED SHELL RIVETER, 6 ft. gap, putting 
on 40 tons per square inch, made by Fielding & Platt. 
—ROBERT TAYLOR & SON 8, Marsden, Yorkshire. 

G 





* ea ae eS 

or Sale, Pair of Horizontal 
STEAM a made by Clayton and 
Shuttleworth ; 75 Ib. 14} cylinders, 24 in. 
stroke. —Apply, BEVINGTONS & SUNS, Neckinger 
Mills, Bermondsey. G 976 


For Sale, New Steel 
LANCASHIRE BOILERS, ready for immediate 
delivery: Five 30ft. long by 8ft. diam. by 1001b. 
working pressure. One 30 ft. long by 8 ft. diam. by 
120 lb. working pressure. Other sizes in progress. 
SPURR, INMAN & OO., Lr., 
Calder Vale Boiler Works, Wakefield. 4765 


Fe Sale, Two New Horizontal 


ENGINES,:non-condensing, high-class, cylinders 
112 in. diameter, 15 in. stroke, suitable for 80 to 
100 Ib. steam ; being self-contained, can be su plied 
either with or without independent bed- a 








5} modern design, lubricating perfect, suitable for 


electric lighting or power, pumping, hoisting, or 
similar work; inspection invited ; rice moderate.— 
Address, DE WINTON’S LIMIT D, Union Iron 
Works, Carnarvon. H 27 


ce [ stitution Civil Engineers, 

PROCEEDINGS OF”; complete set, from 
Vol. I. to present date, in very good condition.— 
Offers for complete set only to sent to Pror. 
HUNTINGTON, Metallurgical Laboratory, King’s 
College, London. . G58 





9(). HP. (Portable or Semi.) 
lly £250 (Marshall’s), FOR HIRE; 
16 HP., £240; 12 HP., £130, &., Winding Gears, 
Mortar Mills, Pumps, &. Immediate delivery. -—Apply, 
WILLSHER, Parade, Forest Hill, 8.E. 


I ocomotives in Stock.— 
Bopeesyyes STUART & CO., Lrp., have in stock 

an advanced state of progress at their 
California baad oa epilin ladere from 6 in number of 
LOOOMOTIVES, wi linders 5 in. > + dered 
diameter dncusive), tor all ERE, SF 
4 ft. 8} in.—Apply to CAR’ SET es & 00, ‘in, = 
20, Bucklersbu: EO. T 488 








OQ ee oe comprising 
Bonen Drills, Planers, Shapers, Engines, 

ammers, &., now ready.—For list apply, 
SCOTT anos. Halifax. oe. Illus. Advt., last wee 


A G. Mumford, 
¢ Qulver Street neces Works, 
COLCH ER. . 


Contractor to ApMiralty, Wak OFFICE, CROWN AGENTS 
for the CoLonrzs, and ForEIGN GOVERNMENTS. 
STANDARD PATTERNS LAUNCH and Serres anes 
ES in i and in progre 
E CONDENSING :~ _ 
oN droke 





Admiralty pattern. 


14in. and 28 by 
New designs — tT higheat os hae workmanship. 4426 
Catalogue and full particulars on application. 





9749 Ne Hydraulic Machinery 


READY i DELIVERY :— 


0. ft. 3 in. gap, 75 tons. 
do. 7 ft. a9 75 tons. 
Two and Three-throw B: PUMPS, several sizes. 


ACCUMULATORS up to 12 in. by 16 ft. stroke. 
PORTABLE RIVETERS, several sizes. 
PUMPING ENGINES, several sizes. 

HENRY BERRY & COo., Lap., 


Oroydon Works, Leeds. D 695 





Sp pecial Bargains for ‘Prompt 


DELIVERY :— 
4 = toe Engine (by Clayton & Shuttleworth). 
“ » (by Ransomes, Sims and 
Jefferies). 
10 HP. Overtype Engine (by Ruston & Proctor). 
8 HP. Compound Undertype (by Robey). 
12 HP. Loco.-type Boiler. 
New 8 HP. Loco.-type Boiler (by Hornsby). 
Horsfall’s Patent Nut and Bolt Machine. 
Triple-geared Facing Lathe (by Buckton), 6 ft. om 
Double-geared Boring and Facing Lathe (by rlea 
and March), 23 in. centres. 


866 Double-geared Sliding and Surfacing Lathe, 20in. by 


Two 5-cwt. Steam Hammers (by Davy Bros.). 

30-cwt. Steam Hammer (by Tannett Walker). 

20-cwt. 4, io (by Thwaites Bros.). 

3h-cwt. (by Davy Bros.). 

Catalogues Post Free. 
THOS. W. ee 
ALBION WorkKS, SHE 4617 
Telegraphic Address : Forward, "Sheffield. * 


ites Sale, by Private Treaty; 


the solhowing PLANT :— 

One 85 HP. Loco.-ty Semi-portable BOILER, 
recently tested to 120 1b., insured at 80 Ib., and 
never been used since having new smoke-box, 
fire-box and tubes ; equal to new. 

One 8 HP. Portable BOILER, by Hornsby & Sons, 

Grantham ; never been used since being over- 
hauled and re-fitted with .new tubes, stays, 
fire-box, smoke-box, funnel, &.; tested to 
100 Ib., insured at 90 Ib. ; equal to new. 

One 10 HP. Portable STEAM KNGINE, by Ruston, 
Proctor & Co., Lincoln ; in excellent condition ; 
insured at 60 Ib. 

One MORTAR MILL, 7 ft. pan, under-driven, 36 in. 
by 15 in. rollers, by Smedley Bros., Belper; in 
encations condition. 

Six E. 24 3} in. Ingersoll-Sergeant ROCK DRILLS, 
suitable for steam or compressed air. 

One A. 24 13 in. Ingersoll-Sergeant ROOK DRILL, 
suitable for steam or compressed air. 

Prana whole of ee oe may be inspected at the 
’s Yard, 8) . near Mansfield. 








105 Briquette Presses, Bourriez 

» capacity 4 to 5 tons each per hour, each 
pair AS: ~ ete with vertical heater in centre, four 
perfectly — six ay! new, all in good condition. 
Also high-class 4 ft. 3 in. DISINTEGRATOR, and 
sundry Accessory Machines, including Elevators and 
Worm teeth Lonion Ee to OWNER, 15, Charter- 
house Street, London, G 934 


['emperature- -Entropy Chart, 
embodying in a graphic form all the physical 
properties of steam used in thermodynamics, 3s. each, 
A — —ALBERT FROST & SONS, Publishers, 
4711 


Te Purchase or for Cash.— 
Nee pac ceeee apd ft description, 

ents aehinaen new and pate 2 re ~ a: 
wat 1 for por including Lathes 


tie aes Me a 


‘Yranes, .Steam,- Hand or 
ELECTRIO, aonee Me Stock or in 
oe Catalogues. 











all kinds of - 
PLANT kept in 


BUTTERS BROTHERS & OO., 
Warer.oo Strest, GLASGOW. 
Ricoenn: “ Butters, Glasgow.” 





See Illustrated Advertisement, page 18. 





ae ly, W. H. HUTCHINSON. Holme Cottage, 
Embsay, near Skipton. G 932 


IMPORTANT TO SHIPBUILDERS. 


QO» Sale, New Improved Ship- 


YARD TOOLS READY FOR ae 
—_ IN PROGRESS FOR EARLY DELIVERY, 
under :— 
One _— Powerful 14in. Combined Punching, Shearing 
dd Angle-iron Cutting Machine, “‘ Lever” type, 
pun nch gap 42 in. deep, shear gap 39 in. deep, 
gine or Belt driven 
One New Powerful 14 in. Combined Punching and 
Shearing Machine, “Lever” type, punch gap 
ly in. deep, shear gap 30 in. deep, Engine or Belt 
tiv 
One coe yrewetel 1} in. Combined Punching, Shearing 
-—* Ang le-iron Cutting Machine, ‘‘ Lever” type, 
a ee a in. eee shear gap 33 in. deep, 
need lt dri 


Several Fin. -» gin., 1 my andl in. Combined Punching, 
a and Angle-iron jutting Machines, Engine 


Several 1 in. aad 1} in. Double-ended Punching 
Machines, deep gaps, Belt driven. 

Six Powerful "Plate-edge Plan lpm to plane 
plates 20 ft., 26 ft., 30 ft. and 35 ft. long. 
Combined Beam > =, Mevasatal Punching, 
and Aree ee Soe Cu achines. 

Six New Single Standard Hammers, “' Rigby” 

tools and ready for 
4380 


wlll tis above are > il in., ee ee: 
OnN H. dele 0, St. Enock Square, Glasgow. 





w modern tools 





(ommodious and Cheap 


Thames riverside Manufacturing PREMISES. 
to be LET or SOLD with quick possession if necessary - 


dock frontage 240 ft.; total ground area 39,200 ft. 
super.; the buildings cover about three quarters of the 
, have been recently erected, and are suitable for 

a. extensive business ; a 325 HP. engine, two large 
Galloway boilers, with ‘shafting and pulleys, all in 
excellent order, can be taken with premises.—Write, 
OWNER, 15, Charterhouse St., London, E.C. G 835 


Te be Sold or Let, Extensive 


PREMISES in centre of the City, consisting of 
two large Mills, Stables, Offices and Timber Yard, the 
whole occupying about 5000 yards of freehold land. 
The buildings are of modern construction, capable of 
carrying any weight, and eminently suitable for an) 
business requiring good light and large space.—Apply, 
E. BILLINGTON & SON, Scares, 21, Victoria Street, 
Liverpool. G 988 


IT" be Sold, an Engineers’ and 


MILLWRIGHTS’ BUSINESS, situate near the 
Albert ane Price, a Plant, ply to ae and 
Stock, £600.—For Sas a “ppl y to Messrs. 
BRADSHAW BRO & OO., Billiter wre 
Buildings, E.C. Hl 


econd-handHydraulicDuplex 
PUMPS. 1500 Ib. water, 12 cyls, 1} in. pumps, 

12 in. stroke.—FIELDING & PLATT, Gloucester. 
G 974 


| 1: Four-wheel Locomotive 

FOR SALE; or TENDERS received for 
REPAIRING SAME, a new boiler being required.— 
Apply, THE BRY MBO STEEL CO., Lrp., Wrexham. 


G 999° 
New Slightly Defective and 


SECOND-HAND RAILS FOR SALE. 
43 tons 35/36 Ib. per yard F.-B. 
15 50 ” 41/45 ” »” ” 
300 ” 50/60 ” ” ”» 
144 ” = ” ” ” 
260 ,, 7% » D.-H. 


800 5, 82/87,, 5 BH. 
and other Sections. 
THOS. W. WARD, Sheffield. H 12 























AUCTION SALES. 


PRELIMINARY NOTICE. 

TO Poe! CORN AND get — 
TIMBER ME !RCHANTS AND OTHERS. 
IRONWORKS, WICKHAM MARKET, BSUFFOLK. 
Re WHITMORE & BINYON, ‘Ly. 


Wheatley, Kirk, Price & Co., 
have setaeed sdipiiiies on behalf of the 
Debenture holders to SELL by PUBLIC AUCTION, 
at an Earty Dartz, the ENTIRE CONTENTS of the 
WICKHAM MARKET IRONWORES. Catalogues in 
— of Se ration, and may be obtained shortly 
from J. ENDERSON, Esq., FOA., 2 2, Moorgate 
Street Buildings, London, E.C. ; of Messrs. GriBsLe, 
Oppik, Sincuair & JouNsON, Solicitors, 38, Bedford 
Row, London, O.; or the AUCTIONEERS, 46, 
Watling Street, London, E.C., and Albert Square, 
Manchester. H2 











MISCELLANEOUS. 


E. Dickinson, Manufacturer 

of rac ot mang | and Electrical Specialities, 

Toledo Engineering Works, Aston Brook Street, 
BIRMINGHAM. Patents worked out and manufac- 
tured ; strict secrecy. 4316 


Opposed Private Bills. 


ROBT. J. COOK & HAMMON 
Have for 40 years made CARTOONS adh DIAGRAMS 








for Parliamen Committe 
They have ample space for a Oartoon of oy ; dimensions 
and staff for any emergency. 4294 


TMINSTER. 


2 and 3, Tothill Stress, 
Tele. No. 185, Westminster. 


Tele. Add.: ‘‘ Cartoons, London ” 


obinson Patent Expansion 


SHAFT GOVERNOR. 4724 
See large Advertisement, May 3, page 93. 
ARTHUR 8. F. ROBINSON, A.M.LO.E., BECCLES. 


arrison & Rob? 


ENGINEERING AUCTIONEERS, VALUERS, &., 
21, Scate LANE, HULL. 4789 
Tel. Address : “‘ Arbitrate, Hull.” Nat. Tel.: 375. 


Steam Launches. ,Zeenhons,, 











my ween by iy oe vr tor boats built abroad. 
Simple or Com! London Office : 12, Great, St. 
Helen’s, E.0. uithcetested Advt. each month. 2174 





Planing, Turning & Machining. 


TURNING and SCREW-CUTTING up to 24 ft. 6 in. 
PLANING up to 12 ft. and 4 ft. square. 
CYLINDER BORING bup to to 14 ft. long. 


wu. POLAND & OO., 4348 
ENGINEERS AND FOUNDEBS, 
's Bench Walk, Friar St., Southwark, pcaten, 6. .E. 
‘elegraphic ‘Address : “Determine, London. 


Dwings, Plans, Tracings, 


&c., by MESSER & THORPE, ogg om and 





Drau; htsmen, 8 ality Court, Ghance 
W.O.” Special an a General Machinery designed, a 
Inventors’ ideas wor ou 

. Blue Prints with despatch. 506 








Meine Engines.—Practical 


engineer and draughteman is PREPARED 


orking and eral DRAWINGS for 
> rapaniad Ms ‘ie austace-condensing ty re iD hy 


Adie H 10, Caloee of ENGINEERING. 


I tkos Hire, Portable Tingines; 


large stock on hand, ready for immediate 
iY SYKES, Lep., 06, Bankside, London, £7, 





fo. 565, Hop. 





een ene ners 











~~ 
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THE BLACKWALL 
GALVANIZED IRON CO., 


LIMITED, 


Offices: Corbet Court, London, E.C. 





Gawvanized GonrueaTen| @ 


AND PLAIN SHEETS. 
IRON ROOFS & BUILDINGS. 


IRON PRINCIPALS. | fj 


JOISTS, GIRDERS AND 
COLUMNS. 


TANKS « CISTERNS. 
['ypewriting, Specifications, 


QUANTITIES, &., 
TYPEWRITTEN CHEAPLY, WELL and PROMPTLY. 


3759 











TYPEWRITERS for SALE or HIRE. 





TAYLOR'S, 74, CHANCERY LANE. 4710 


he Helical Centrifugal Pumps 
(Wade & Cherry’s Paten or thest ror 2- 
and Patentees, JOHN CHERRY &SONS, Pump Works, 
Beverley, Yorkshire. Tele. Address:‘ ‘Oherry, Beverley.” 
and Oil Engines. 


Ge 
“THE GLOBE” has no equal. 


All sizes from 1 to 100 B.HP. in stock or progress. 
Prices and particulars from makers, 4571 
POLLOCK, WHYTE & WADDEL, Johnstone, N.B. 


Tas Guascow RoLiine Srook AND Pant WoRES. 


Ht, Nelson & Co., Lid. 


UILDERS OF RAILWAY CARRIAGES 
WAGONS, TRAMWAY OARS and LIGHT RAILWA 
ROLLING STOOK OF BVERY DRSORIPTION. 
Makers of wanna and AxLEs, Ramway PLaNt, 
Work, Inon anp Brass Oasrinas. 
Regletered Office and Works :—Motherwell. 
lasgow Office : 160, Hope Street. 

















London Office: 14, Lead Street, E.0. 
TY wou toumaer "ane, Ne? 


MANUFA RS. "ot RAILWAY CARRIAGES, 
Siar ett Entrar haar ower ag 
ani wa wa wor’ 
bs Whi Mansell’s ‘ood Centred Wh 
Budge i, Er rarntulios Water Gotumne tron Booting, 
ewor ‘a e 
ss = Contractor ni vmp Side 
eS lor Cash, or for defe: yment. 
London Office : 7, Victoria Stree treet, 5.W. Od 501 


P. & W. MacLellan, Limited, 
OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &. 
Chief Offices : 129, Trongate, Guasaow. 8547 
Registered Office : 8, Gt. Winchester St., London, E.O. 


R. Y. Pickering & Co., Ltd. 


(Established 1864), 
BUILDERSof RAILWAY CARRIAGES, WAGONS, &e. 


Makers of CARRIAGE and WAGON WHEELS 
AXLES, and all classes of RAILWAY IRONWO 


RAILWAY WAGONS for HIRE. 8434 
Chief Works and Offices: WISHAW, near GLASGOW. 
London Office : 8, Vicrorta St., WaaTMinstar, S.W. 


| og Midland Ry. Carriage 


we... WAGON COMP. Lrrrsp. 

ufacturers of RAILWAY CARRIAGES, TRAM. 
ane WAGONS, and RAILWAY IRONWOBE of 
every description. Wagons built for Cash, Deferred 

bey | or Hire, E. JACKSON, Secretary. 
f Offices : MipLanp Works, BIRMING 
Branch Works : ABBEY Worxs, Suanwesvat. Od 5667 
London Office: Surrorx Hovss, L 


[the Metropolitan ‘Bales 


OARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
Josmra Wrigut and Sons, a of Railway 


Tram’ 
lonweendlan og Care, Wagons, and Railway 

















RAILW vay fo) and WAGONS built for 

Oas upon DEFERRED PAYMENTS EX: 

TENDING cmber of OOAL IBONSTONE, BALLAS?, 
rge num! 

~~ bacon? aah 

BringHaM, 


Branch Wagon Worke—GRuat Easrmnx Ranuwar, { 
PRTEREOROvaH.§ octet _ tanfihie Od 500 


8382 Y 
V4 








PNEUMATIC. AUTOMATIC EJECTORS 22 


FOR RAISING 


Sewage, Sludge, Pail Contents, &c., 


Rangoon, Karachi, Bombay, Cape Town, Eastbourne, 
Southampton, Norwich, Ipswich, Hampton, 
Staines, Felixstowe, Houses of arliament, Westminster ; 
and many other places. 


AIR COMPRESSING MACHINERY. 


COMPRESSED AIR LIFTS 
For Raising Water from Wells, Boreholes; &c. 








For Estimates and Full Particulars apply to— 


HUGHES & LANGASTER, 47, Victoria St., London, 8M, 


belegran 


may COUPLE” 








Dorks ; 


BLACK GULL StTREEPZLEEDS. 





Cito’s Patent 
RAIL LIFTER. 


See ‘*‘ ENGINEERING,” 
30th June, 1899, page 859, 
and apply for full particulars 
to— 


PAUL ROTHERMEL, 


Swedish Iron and Steel 
Merchant, 


105, Leadenhall Street, 
London, E.C.. * 














INSTANT REFERENCE TO 
YOUR LETTERS & BILLS. 


Write for Oatalogue Moe, 15, 
post free, tom 
THE SHANNON, LTD., 


CASTINGS _ 


SUPPLIED. 
WELL EQUIPPED FOUNDRY. 


SAVAGE BROS., Ltd. 


SHANNON 
LETTER 
FILE. 














EING’SsS I.FTMNM. 4501 
































Ol 
TRACING CLOTH. 


Like the KOH-I-NOOR pencils the finest ever | 


produced and will be appreciated by every 


Architect and Draughtsman. 


PERFECTION. 








‘ IF YOU REQUIRE _ 
High-class Hose Pipes for 


Delivery, write or call 
68, Long 























HIGH-CLASS 


ENGINES 


CORLISS and OTHER TYPES. 


= HATLEY ENGINE C° 


Fairweather Green, BRADFORD, 4787 


MODELS & SMALL MACHINERY 


Of every peop a for PATENTEES and INVENTORS 
made to drawing, either full size or to scale. 
Best Workmanship Guaranteed. Estimates Free, 


LUCAS & DAVIES, Experimental Engineers 


67, Farringdon Road, LONDON, 28051 


THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
nt Iron Works, MANCHESTER. 






















140/83, High Holborn, LONDON. 3s 
Scotch & Irish Oxygen Co., Ltd., 
5 GLASGOW. 
ft VALVES FoRGAS BoTTLEes 
IN BRONZE AND STEE 
REDUCING VALVES, KEY8, . 
AND ALL FITTINGS FOR COMPRESSED GASES, 
oe UNION FIRE CLAY a LT. 











WHERE 0 OTHERS MELT OR SPLIT UP CLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW. 2465 


CONTRACTS UNDERTAKEN 
FOR BORING ARTESIAN WELLS AND COALFIELDS 


Throughout the United Kingdom. 


TheNewCalyxDrill & Boring Company, Lad. 


ALSO SUPPLY COMPLETE 
Their New Patent Improved Calyx Core Drill, 
Specially adapted for 
Water Supply, Coal and Petroleum Development, 
Catalogues and Particulars at 161-2, DASHWOOD HOUSE, 
NEW BRUAD STREET, LONDON, E.C. 4781 


3 Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
W. F. STANLEY @ CO., L™- 


z 
Railway Approach, London Bridge, S.E. 
No Exrra Onaren for Printe by Electric Light. 
New revised Price List post free. 


| BOILERS OF ALL 

















|}W. H-SPENCER & Co., 


HITCHIN, HERTS. 4615 














as RI 
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LL, SONS & CO., LTD., camnssoroucn. 


































Telegrams: ‘‘ Marshalls, Gainsboro’.” Telephone No. 10. 





ALSO OFFICES, SHOW ROOMS AND STORES AT 


79, Farringdon Road, LONDON, E.C. 

















A, 
: 
Z e 
~ . 4 
2 i; ZC Telegrams : ‘‘ Engine, London.” Telephone No. 648, Holborn. Q 
we az And at CALCUTTA and BOMBAY. ‘ 0 
4 3 a ) THE Q 
2 Rage H 
_— * GRAND PRIX & GOLD MEDAL, : 
5 Aue cit PARIS, 1900. - 
i Sica = 
| aE —< i age UPWARDS OF o 
o aS. SG, as Ue Ti an 73,000 fe 
| AOA VE LY ~: mnervas and BOILERS made.” Ho 
Se — Ff B Wy i Od 2529 Se. 
Ay > " = 





Iilustrated Catalogues on application. ™ 

















GEORGE RUSSELL 80, 
Engineers and Bulders of ." 
all Sizes and Glasses of 


Che [Dulsometer-: 


The most Economical, BestMade & Handiest Steam Pump of tts Class 


(Oulsometer Engineering CL: 


Write for List No. 7. Nine Elms lronw orks, London. SS... a 












TRADE 














BUTLEH’S |i 





By Royal Letters Patent. PATENT ROLLED 

‘ 7, PAaATinNT | 
9% SHAFTING ~ mise | 
Bf Bi COUPLINGS, |} 
>a IN IRON AND STEEL. - "aeee an \ le 








a emnenares 


B. & S. MASSEY 


MANCHESTER. 


STEAM HAMMERS 


STAMPS FOR DIE WORK, BAND SAWS FOR COLD METALS. 


POWER HAMMERS. 


GOLD MPDAL, PARIS, 19200. 4487 


of St. Martin's-in-the-Fields, and published by CHARLES Rommnt Jommson, at the Offices of ENGINEERING. 
beth in the Oeunty of Middlesex — Friday, 26th dome, 1901. =. - __—_— 
ge 
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